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Working Draft — Not for Distribution


This volume is a working draft. It is provided to a limited audience for editorial review and feedback only.

It is not for distribution, sale, citation, quotation, or sharing in any form.

The text, structure, citations, and editorial decisions are subject to revision before publication. Footnote numbers, citation forms, chapter cross-references, and even chapter ordering may change between drafts. No part of this draft should be quoted in published or public-facing work.


Industry convention

In trade publishing, manuscripts at successive stages of completion are circulated under specific notations, each with a defined audience and a different level of textual finality. Knowing which stage a draft occupies clarifies what kind of feedback is appropriate.


	Working draft. A pre-revision manuscript shared with the editor, co-authors, and a small circle of early readers. The text is provisional; whole sections may be cut, rewritten, or re-ordered before the next stage. Substantive feedback on argument, structure, framing, sourcing, and accuracy is welcome. This volume is at this stage.

	Uncorrected proof. A near-final manuscript shared with reviewers and a wider editorial circle. The text is essentially settled; expected feedback is on factual errors, copy-editing issues, and last-pass concerns. Often labeled “uncorrected proof — not for sale.”

	Advance reading copy (ARC). A polished pre-publication copy distributed to long-lead reviewers, booksellers, blurbers, and trade-press contacts. Distinguished from the finished book primarily by labeling and the absence of a final ISBN. Often marked “advance reading copy — not for resale.”



A working draft is not yet evidence of how the published book will read. Treat any quotation, claim, or citation found here as subject to revision; verify against the published edition before relying on it.



Revision history

v0.11 · 2026-06-06 · Prose pass.


	Contrastive-reframe negation (the “X, not Y” antithesis) recast to affirmative throughout, with no substitute negation introduced; verified volume-wide.

	Full copyedit: humanizer-v2 (AI-pattern and register cleanup) then professional proofreading (grammar, punctuation, mechanics). Citations verified intact.



v0.10 · 2026-05-23 · Initial circulated working draft.


	All seventeen chapters drafted via the speedrun-codex pipeline (research artifacts produced externally by Codex, drafting and chapter-level review performed inside the Mindfield voice and reviewer skills).

	Consolidated volume-level editorial pass (mindfield-volume-editorial-pass) completed 2026-05-20 with verdict GREEN. Editorial pass artifacts under _editorial-pass/ (inventory, three cross-chapter findings JSONs, patch log, copyedit log, final audit).

	Standing items carried into this draft for follow-up: approximately twenty Codex-fed DOI verification items across seven chapters; outline.yaml chapter_question / section_question fields unpopulated across all seventeen chapters (pipeline-metadata gap, not prose defect); two Chapter 7 structural-jargon items (paragraph split for instrument-scale list; PTSD inline binding); Chapter 1 and Chapter 10 anchor-scene editorial-taste rewrites.



Reader feedback shapes these revisions. If you have comments on argument, structure, or sourcing, send them through the channel you received the file from.



What to do with this file

If you are reviewing the volume, your feedback (in the form most useful to you: marginalia, line edits, structural notes, factual corrections) is welcome through the channel you received the file from.

If you have received this file in error, please delete it and notify the editor. Receipt of this file does not constitute permission to share it.

Draft revision: v0.19 · 2026-06-16.







A Note from the Orchestrator

This is a new kind of book.

The careful review of several thousand sources, the kind of synthesis that pulls a fast-moving scientific literature together with more than a half-century of clinical practice and the lived testimony of contemporary participants, is a task that has historically taken authors years, sometimes decades, to perform once. Producing a definitive single-volume reference on a substance like ketamine, with the depth that does justice to the medicine and the precision that does justice to the science, is a gargantuan undertaking. This volume rides a wave of innovation that has made such a project possible at a scope and a rate which were until recently out of reach.

I am not the author of this book, and I would not call myself its co-author. I think of myself as its orchestrator, and a new kind of editor—deciding what to keep, what to cut, what to rephrase. The writing was done by Anthropic and its Claude Sonnet and Opus models, which drafted, audited, and revised the prose chapter by chapter under the disciplines that make this volume what it is. My contribution has been to design those disciplines and to apply them: I am a passionate student of psychedelics who has spent the last few years cultivating the craft of AI-assisted academic research, and the volume in your hands is what that craft can produce when held to an obsessive standard of care. Every claim in these pages was systematically verified against its primary source. Every chapter was held to a foundational stance that the anesthetic, antidepressant, dissociative, and recreational accounts of ketamine are separate axes that intersect rather than collapse into one another. The work was performed slowly and patiently, with attention to detail, and with the conviction that a reference book is only as good as its weakest paragraph.

The mission is ambitious. The Mindfield Guides series intends to produce one volume for every significant psychedelic and adjacent psychoactive medicine, consistent in its structure and in its breadth, and to issue an updated edition of each every two years. The aim is to be the definitive single-volume guide to each medicine: a meticulous analysis of the latest research and literature, alongside a synthesis of the significant earlier works, framed for the reader who wants a serious account on the substance’s own terms. My goal is for this to be the first book a reader reaches for when they want a crash course on the current state of the field, and the book they keep on the shelf when they want to return to it. The series intends to be there in this journey for the researcher, the clinician, the practitioner, the naturalistic user, the inner cosmonaut, and the simply curious.

A word about lineage and ethical orientation. Ketamine is unlike the other substances in this series. It was not discovered by an indigenous people or stewarded across generations in a ceremonial container; it was synthesized in a Detroit laboratory in 1962, patented through a Belgian flag of convenience, and approved for human anesthesia in 1970 under a Parke-Davis trade name. The ethical center of the ketamine landscape sits elsewhere. It is in the price gap between fifty-dollar racemic vials and several-thousand-dollar esketamine courses. It is in the explosion of off-label storefront infusion clinics and direct-to-consumer telehealth subscriptions that mail Schedule III controlled substances to patients at home. It is in the cautionary canon assembled around the Matthew Perry case and the federal sentencings that followed. Where this volume describes clinical research, it does so without effacing the older anesthetic and emergency-medicine practice that made the research possible; where it describes the contemporary off-label and at-home ecosystem, it does so without either celebrating or condemning a moving target. Holding the medical use, the dissociative experience, the recreational and harm-reduction picture, and the regulatory present in honest tension is part of what this volume tries to do well.

The psychedelic-adjacent field is changing fast. The current cycle has seen new clinical trials, new regulatory architecture around at-home compounded ketamine and a binding REMS for esketamine, new pharmaceutical-pipeline candidates building on the rapid-antidepressant signal, new legal frameworks, and a rising body of forensic and ethical commentary on the way the drug now reaches American patients. The world’s relationship to its own consciousness is shifting at a pace this kind of reference work has not previously had to keep up with. The mission of the Mindfield Guides is to offer clarity and insight in a manner and a format designed for this current era, with editions updated frequently enough to remain trustworthy and a foundational structure stable enough to remain coherent. The volume in your hands is the third installment of that mission. It will not be the last.

Diego S. Ding, MPH, MPP




Introduction: The Molecule That Got There First

On a Tuesday afternoon in 2026, somewhere in a residential neighborhood in Atlanta, a Joyous subscriber opens her first month’s package of compounded ketamine troches and reads the cover letter from her prescribing telehealth psychiatrist. The package is a thirty-day supply of sublingual lozenges manufactured at a compounding pharmacy under the prescriber’s authority, mailed under a state-prescription pathway that did not exist before the COVID-era telehealth flexibilities, sold for a monthly subscription fee her insurance does not reimburse and the company does not need it to. The drug inside the troches is racemic ketamine hydrochloride, the same compound an anesthesiologist in 1970 would have drawn from a vial to induce dissociative anesthesia in a battlefield casualty, the same compound that John Lilly took alone in an isolation tank in the mid-1970s, and the same compound that John Krystal first administered as a sub-anesthetic dose to twenty-five healthy volunteers at the West Haven VA in 1992 to study the receptor pharmacology of schizophrenia.

The Atlanta subscriber does not have schizophrenia. She has depression. The dose she is about to take has descended from Krystal’s 1992 NMDA-receptor probe through a 2000 publication by Robert Berman that almost no one read for six years (Berman et al. 2000), through the 2006 Zarate Bethesda replication that researchers could no longer ignore (Zarate et al. 2006), through fifteen years of randomized trial work at Yale and Mount Sinai and Massachusetts General Hospital, through the 2019 FDA approval of Johnson & Johnson’s intranasal esketamine product (Spravato), through the 2025 expanded approval of esketamine as monotherapy for treatment-resistant depression, and finally through the COVID-era telehealth flexibilities that let her access racemic ketamine without traveling to an infusion clinic.

The Atlanta subscriber is one of approximately five hundred thousand patients receiving at-home compounded ketamine in the United States in 2026, by trade-press estimates no independent research has been able to verify. The cohort the published clinical trials enrolled — the screened, supervised, treatment-resistant-depression patient receiving six slow intravenous infusions in a research clinic — is a different cohort. The trials that established the racemic-IV evidence base have not been done on the cohort the at-home market is now serving. The cohort the at-home market is now serving is larger than the trial population by at least two orders of magnitude.

This volume is a comprehensive reference on ketamine, current through early 2026. Its central interpretive problem is set by the gap between what the clinical literature has demonstrated and what the at-home and off-label market has decided to deploy.


The substance got there first

Ketamine is the only psychedelic substance with a current FDA approval for a psychiatric indication. It is also the only psychedelic with a multi-billion-dollar at-home telehealth market. It is the only one with documented antidepressant and anti-suicidal effects in randomized controlled trials. It is the only one routinely associated with celebrity overdose deaths inside the entertainment industry. It is the only one used at substantial scale in chemsex contexts. It is the only one with sixty years of continuous anesthesiology use, with a pediatric anesthesia profile, with a battlefield analgesia indication, and with a confirmed receptor target that is not the 5-HT2A receptor that mediates the classical psychedelics.

None of those positions reduces to any other. The substance has carried each of them at once, often in the same calendar year, sometimes in the same patient. A reference on ketamine has to give each of those positions the room its evidence base actually requires, while reckoning with what they together produce: a substance whose deployment has outpaced the clinical literature’s ability to keep up.



Why a current reference, why now

Four developments in the four years before this edition closed make the case for a synthesis. First, the 2025 FDA approval of Spravato as monotherapy for treatment-resistant depression, the first stand-alone-without-an-oral-antidepressant approval the agency has issued for a psychiatric indication in more than three decades. Second, the 2025 approval of Aurobindo Pharma’s KETARx, the first ANDA approval for ketamine hydrochloride injection that allows generic compounding under a tighter regulatory pathway than the off-label infusion market has previously operated under. Third, the Federation of State Medical Boards’ continuing struggle to characterize the standard of care for at-home compounded ketamine prescribing, against an evidence base that is dominated by the structured infusion clinic. Fourth, the publication in 2023 of the Australian KADS trial of subcutaneous racemic ketamine and the 2023 ELEKT-D trial showing non-inferiority of intravenous racemic ketamine against electroconvulsive therapy in treatment-resistant depression, two studies that have substantially shifted what the field can credibly claim about racemic ketamine’s place in the treatment hierarchy (Loo et al. 2023; Anand et al. 2023).

Each of these developments has changed what the previous edition of any comprehensive reference would have been able to say. A book written in 2022 missed the ELEKT-D result and the KADS trial. A book written in 2024 missed the Spravato monotherapy approval and the Aurobindo KETARx pathway. This volume closes its first edition in 2026 with each of those developments inside the synthesis.



What this book adds

A handful of trade books on ketamine exist and have driven the public conversation. Phil Wolfson and Glenn Hartelius’s edited collection The Ketamine Papers (2017) is the foundational practitioner-side reference. Pete Cronin and Tracey Tee’s Don’t Call It a Comeback (2023) and Stephen Hyde’s Ketamine for Depression (2015) have been widely cited. Kenneth Rasmussen’s 2024 MIT Press history is the most thorough academic account of the substance’s transit from anesthetic to antidepressant. Each of those books taught the audience material this reference builds on.

What this volume adds is the at-home market structure that the trade-book literature has not yet characterized in detail, the comparative pharmacology of racemic ketamine and esketamine that the Spravato versus generic-IV debate requires, the cardiovascular and bladder toxicity literature that the chronic-use research has built up since the early 2010s, and the methodology section in Chapter 10 that walks through how to read a ketamine depression trial without overreading the speed signal or underreading the durability question. Chapter 14 takes its harm-reduction discussion into both the structured clinical infusion practice and the chemsex, club, and at-home contexts where ketamine has been deployed at the largest scale.

The book also takes the dissociative-experience literature seriously as a phenomenological domain in its own right. Most of the contemporary trial-based literature treats dissociation as a side effect to be reported and controlled for. The trade-book tradition from Lilly through Wolfson treats it as the substantive content of what the substance does. The volume does not collapse those two readings into one another. Chapters 7, 8, and 12 give each its own room.



A note on the series

This is the seventh volume in a ten-book reference series on the major psychedelic substances. Each book follows the same seventeen-chapter scaffold across six parts (origins, mechanism, experience, medicine, practice, landscape). The series gives each substance its own volume because the field has stopped being one field. The pharmacology, cultural lineage, clinical signal, legal status, and ethical structure of ketamine differ in important ways from those of the classical 5-HT2A psychedelics, of MDMA, of ibogaine. Treating the substances as variations on a single phenomenon, the way several trade-book surveys do, loses what is most informative about each.

Ketamine is the substance most likely to require the heaviest between-edition revisions in the next cycle. The at-home market is moving fastest. The federal regulatory response to compounded prescribing is moving on a separate clock. The 2025 monotherapy approval will have produced its first three years of post-approval data by 2028. A second edition of this volume is planned for late 2027 or early 2028 to absorb those changes.



How to read this book

The chapters move in the order ketamine has been encountered. Part I addresses origins: the 1962 Parke-Davis synthesis and the 1965 first-in-human trial (Chapter 1), the lineages from anesthesia to psychiatry and from John Lilly’s solo work to the contemporary therapeutic underground (Chapter 2), and the stewardship and ownership questions the at-home market has produced (Chapter 3). Part II addresses mechanism: the NMDA-receptor antagonism and the glutamate-AMPA-mTOR cascade (Chapter 4), the brain under ketamine’s influence (Chapter 5), and the contraindication and interaction profile (Chapter 6). Part III addresses the acute experience: the arc of a session at sub-anesthetic dose (Chapter 7), the dissociative-experience phenomenology the trade-book literature has documented (Chapter 8), and the difficult experiences and their aftermath (Chapter 9). Part IV addresses clinical evidence: depression and suicidality, where the literature is densest (Chapter 10), and the secondary indications across pain, addiction, anxiety, PTSD, and the emerging pediatric and postpartum work (Chapter 11). Part V addresses practice: the infusion clinic and the at-home model and the chemsex setting and the underground (Chapter 12), the elements of a container (Chapter 13), the harm-reduction territory that includes both supervised and unsupervised use (Chapter 14), and integration (Chapter 15). Part VI addresses the landscape: the legal and regulatory moment, including the 2025 Spravato monotherapy approval and the Aurobindo KETARx pathway (Chapter 16), and the open questions and the cultural moment (Chapter 17).

The Atlanta subscriber from this introduction’s opening is the cohort the next decade of ketamine research will have to learn how to study. The substance has been in clinical psychiatry for thirty-three years, in widespread off-label psychiatric use for nearly two decades, and in regulated psychiatric use for seven. The cohort it is now being given to is large. The trial literature that addresses that cohort, specifically, does not yet exist. The chapters that follow walk the distance between what has been demonstrated and what is being deployed.





Part I — Origins



Part I

Origins








1 The Substance and Its First Uses

On the afternoon of August 3, 1964, in a clinical research unit inside Jackson Prison in southern Michigan, an anesthesiologist named Guenter Corssen pushed a small dose of an unnamed Parke-Davis compound through an intravenous line into the arm of an incarcerated volunteer. The compound had been labeled CI-581. Two years earlier it had not existed. An organic chemist named Calvin Lee Stevens had assembled it in a laboratory at Wayne State University, in Detroit, in answer to a problem the Parke-Davis pharmacologists had been chewing on since the late 1950s. Now twenty men, drawn from the prison’s general population, would receive the molecule in graded doses while a University of Michigan pharmacologist, Edward Domino, sat near each bed and asked them what they felt. Within a minute of the injection, the first man had stopped responding to ordinary questions. He was breathing. His blood pressure was higher, not lower. He was awake in some sense the investigators had no settled word for.1-3

Ketamine entered the world inside a mid-century American pharmaceutical-industry attempt to fix a different drug. The strangeness the first volunteers reported was, from the start, inseparable from the strangeness the molecule still produces in operating rooms, in suburban infusion clinics, on battlefields, and in the bedrooms of telehealth subscribers in 2026. To understand the substance as it exists now is to understand the predecessor problem the chemists were trying to solve, the design choices that produced CI-581, the carceral and corporate research culture that produced its first human data, and the practical advantages that pulled the molecule out of the operating room and into a much wider clinical life inside a decade. What follows here is the substance itself: what it is chemically, where it came from, and how it first became something a human being could be given.


The predecessor problem

The molecule the Parke-Davis chemists wanted in 1962 was a better version of a compound they already had. Six years earlier, in 1956, a Parke-Davis chemist named V. Harold Maddox, working in the company’s Detroit laboratories, had run a reaction that produced a small, fat-soluble compound in the cyclohexylpiperidine family. The compound was tested in animals by the Parke-Davis pharmacologist Graham Chen and his colleague Duncan McCarthy. It produced an unusual state. Cats given the drug became immobile and unresponsive to pain, but their eyes stayed open and their cardiovascular reflexes stayed intact. Rhesus monkeys, given doses high enough to abolish ordinary behavior, sat with a peculiar evenness that Edward Domino, then a young pharmacologist consulting on the program, described as serenity. Parke-Davis took the observation and built a brand name out of it. The compound, phencyclidine, would be marketed for human surgical anesthesia as Sernyl, after the Latin root the company believed it had captured. The Maddox 1956 reaction sequence is described in detail in Rasmussen’s history of the period.4-5

Sernyl came to market in 1958.6-7 For a brief moment it looked very promising. Patients receiving phencyclidine intravenously could be brought to a state in which abdominal surgery and orthopedic procedures could be performed without the cardiovascular collapse that haunted thiopental and the early halogenated inhalation agents. Respiration was preserved. Airway reflexes stayed in working order. A surgeon could open a chest under Sernyl, and the patient’s blood pressure would, if anything, drift slightly upward rather than downward. Few drugs of the period offered that combination.

The problem appeared at the other end of the operation. Patients coming out of phencyclidine anesthesia behaved in ways that anesthesiologists were unprepared for. A 1958 series of sixty-four surgical patients given Sernyl described emergence reactions in roughly ten of them, with one woman walking down the hospital corridor on her sutured leg, another patient hallucinating vividly for hours, others agitated and unmanageable, some convinced for a time that they had died.8-9 Rasmussen records the threshold: “Ten of the 64 patients were frankly agitated and behaviorally unmanageable upon recovery from anesthesia, a phenomenon called emergence delirium”.10 The figure was high enough that Parke-Davis withdrew Sernyl from general anesthetic practice within a few years. The drug retained a brief life as a veterinary tranquilizer, marketed under the trade name Sernylan. In human hands, its other use turned out to be illicit, as the molecule that the street would, by the mid-1960s, learn to call PCP, angel dust, or Hog.11-12

What Parke-Davis wanted next was a chemical heir. For an anesthetic, phencyclidine’s cardiovascular profile was very good. The dissociation between consciousness and pain was, for a surgical drug, very useful. The emergence reactions, though, made the molecule unacceptable for routine human use. If a derivative could be designed that kept the favorable hemodynamic profile and the analgesia while shortening the duration of action, and, with luck, shortening or softening the emergence phase, the company would have a marketable anesthetic. Chen and his team began testing derivatives. Some thirty arylcyclohexylamines were screened in animals through the late 1950s and early 1960s. The early candidates all failed to work as Parke-Davis hoped. The synthesis program needed an outside chemist.13-15

Phencyclidine’s clinical fate was sealed quickly, but the molecule itself did not vanish. Parke-Davis converted Sernyl into a veterinary anesthetic under the trade name Sernylan, which remained on the market through the early 1970s for use in primates and large carnivores at zoological parks and research institutions. The drug’s veterinary career produced one of the routes through which it leaked into the wider culture. By the late 1960s, diverted Sernylan had reached the recreational market, where the molecule that anesthetized cattle for transport became, under a series of street names that came to include angel dust, Hog, and PeaCe Pill, the substance the American press would learn to associate with the violent psychotic states that followed casual recreational use. By 1975, phencyclidine’s cultural fate was set. Its pharmacological problem, however, remained an interesting one for chemists working in anesthesia. A drug that could anesthetize a cooperative patient while preserving respiration was a clinical tool anesthesiologists still wanted, and the open question was whether a near-cousin might keep the useful properties and shed the rest.16-18

Edward Domino, who would later supervise the first human ketamine trial, had been close to the phencyclidine story from its earliest moments. He had trained at the University of Michigan’s pharmacology department under Maurice Seevers, a senior figure in mid-century American pharmacology whose Ann Arbor laboratory served as one of the standing consulting nodes for the Parke-Davis program in Detroit. Through the late 1950s, Domino had observed the first phencyclidine human trials and seen, firsthand, the strange interval between anesthetic adequacy and emergence reaction that characterized Sernyl in surgical patients. When Parke-Davis went looking, three years later, for a chemist who could design a successor compound, the pharmacology relationships needed to move that successor from synthesis to human trial were already in place.19-20 CL-369 entered the same screening pipeline phencyclidine had passed through, with the same animal protocols, the same investigator network, and the same Detroit-and-Ann-Arbor industrial-academic geography. That continuity explains how a derivative could travel from the organic-chemistry bench to an anesthetized prisoner in roughly two years: the institutional pieces were assembled before the molecule existed, and they needed only a suitable molecule to set them in motion.



Calvin Stevens and the shorter-acting derivative

Calvin Lee Stevens, a professor of organic chemistry at Wayne State University in Detroit (six miles from the Parke-Davis Detroit laboratories), was the chemist Parke-Davis turned to. Stevens consulted for the company on synthesis problems. He had no clinical background and no special interest in psychoactive drugs. The brief from Parke-Davis was straightforward: build derivatives of phencyclidine that might keep the anesthetic profile while cutting the duration of action and, if possible, the severity of emergence. In April 1962, Stevens prepared a derivative the company logged as CL-369. Jansen, working from archival material, gives the date with unusual precision: “the real problem child sprang from their own womb in Michigan where the American pharmacist Calvin Stevens invented CL369 in April 1962”.21-24 Jansen’s word pharmacist is loose, in the colloquial American sense. Stevens held a doctorate in organic chemistry and was employed as a professor of chemistry.

In chemical terms, CL-369 was a cousin of phencyclidine. Where PCP carried a piperidine ring, the new compound carried a methylamino group on a chlorinated cyclohexanone. Looking for a generic name they could use in internal documentation while the patenting moved forward, the Parke-Davis chemists took the two structural features and made a portmanteau: ketone plus amine, ketamine.25 The internal designation CL-369 became, when the molecule moved into formal company development, CI-581, the prefix indicating a “clinical investigation” candidate rather than a chemistry-laboratory experimental compound. Stevens’s role was complete by the end of 1962. The molecule was filed for patent through a Parke-Davis affiliate. Jansen records that Belgium was used as a flag of convenience for the original 1963 filing, producing a “mysterious ‘Belgian patent of 1963’” that became part of the patent history when Parke-Davis later litigated competing claims.26

Stevens had taken a doctorate in organic chemistry at Yale in 1947, joined Wayne State in 1948,27 and built a career across the next three decades on antibiotics, carbohydrate chemistry, and pharmaceutical-synthesis problems for a series of Michigan-based companies. He had no clinical training, no special interest in psychiatric pharmacology, and, by his own later accounts, only a working knowledge of what Parke-Davis intended to do with the compounds his laboratory was producing. His contribution to ketamine was the chemistry: the reaction sequence that fixed the methylamino group on a chlorinated cyclohexanone, the patentable structure, and the synthesis route that could be scaled for manufacture. He was absent at the first human dose. His contribution was the chemistry: the reaction sequence, the patentable structure, the synthesis route. The molecule’s later life as an anesthetic, a recreational drug, a psychiatric treatment, and a contested pharmaceutical asset proceeded entirely without his involvement. The patent on the compound was assigned, per the consulting arrangement, to Parke-Davis.28-29

The animal-screening cascade through which CL-369 moved was, by Parke-Davis standards, routine. Cats received the compound intravenously at graded doses. Observers recorded onset, depth of dissociation, recovery time, and any behavioral abnormality during recovery. Rhesus monkeys received the compound by intramuscular injection at doses calibrated against body weight. Recovery was assessed by behavioral testing across the hours that followed administration. The screening protocol asked one question: would the compound produce surgical anesthesia in a primate, and how long would the animal take to return to ordinary behavior afterward? By the autumn of 1962, both answers were affirmative. The compound proved more potent than Stevens’s initial estimates; the duration of action ran about a third of phencyclidine’s; the recovery, occasionally accompanied by transient agitation, was generally orderly. Parke-Davis’s clinical research division concluded that the molecule was ready for human investigation by the spring of 1963.30-32

Synthesis was deliberate. Moghaddam’s account of the program is unusually clear on this point: “Ketamine was synthesized in 1962 by Calvin Stevens, a professor of organic chemistry at Wayne State University in Detroit, Michigan. This discovery was not fortuitous”.33

The molecule existed because Parke-Davis had a problem and Stevens had been asked to solve it. The earlier popular characterization of ketamine’s origin as a piece of pharmaceutical luck, repeated occasionally in the trade press in the 1990s and 2000s, mischaracterizes the program. The laboratory work answered to a commercial brief.

What turned out to be lucky was the molecule’s behavior. CL-369, screened in cats by Chen and McCarthy in 1962, produced anesthesia of usable depth in a few minutes. The drug’s effects faded within ten to fifteen minutes in the cat, dose-dependently, far faster than phencyclidine. The cats, when allowed to recover, were free of the prolonged behavioral disturbance that had haunted Sernyl’s emergence phase. Cardiovascular function remained stable. Respiration was preserved. A monkey colony screened with the drug at higher doses showed a similar pattern: dissociation from the environment, intact reflexes, brief duration, recoverable behavior. The data were strong enough, by the standards of the period, to justify moving the molecule into clinical investigation in humans. Parke-Davis assembled the protocol with the University of Michigan and Domino as the pharmacology lead, and arranged the prison setting through a Jackson facility that had previously hosted clinical research from the Parke-Davis program. The first human dose was scheduled for the summer of 1964.34-36

By the spring of 1963, CI-581 had a chemistry, a code name, a patent filing, and an anesthetic profile in animals. What it would do to a human nervous system, and what that human being would call the experience, remained entirely unanswered.



A name for the strange state

Published in the third issue of Clinical Pharmacology and Therapeutics, the 1965 paper from the Jackson Prison study, “Pharmacologic Effects of CI-581, a New Dissociative Anesthetic, in Man,” ran thirteen pages.37 Its three authors, Edward Domino, the University of Michigan pharmacologist; Peter Chodoff, an anesthesiologist; and Guenter Corssen, also an anesthesiologist, laid out the design with mid-century brevity. Twenty volunteers from the inmate population at Jackson Prison received intravenous CI-581 at doses ranging from 0.1 to 2.0 milligrams per kilogram of body weight. Onset was rapid: within a minute of injection, subjects became disconnected from the environment and stopped responding to ordinary questions. At doses of 1.0 to 2.0 milligrams per kilogram, the drug produced surgical anesthesia and analgesia, with effects lasting five to ten minutes. Repeat doses showed no tachyphylaxis. Respiratory depression was slight and transient. The team observed no liver or kidney toxicity within the limited follow-up window. The drug appeared to work as the Parke-Davis brief had hoped.38

Subjective reports were a different matter. Volunteers, asked afterward what the experience had been like, described being spaced out, floating, lacking limbs, drifting at altitude, in outer space, or feeling dead. One subject reported that his arms and legs had separated from his body and he had been unable to retrieve them. Another described the experience as being awake but absent. The reports were, in the period’s anesthesiology language, classifiable as emergence phenomena, the same family of side effects that had killed Sernyl. The CI-581 emergence phenomena were shorter and less agitated than phencyclidine’s, but they were unmistakably present.39-41

The dose-escalation procedure itself bears closer attention. Domino’s 2010 retrospective describes the design with unusual candor. The first subject received 0.1 milligrams per kilogram intravenously, a dose chosen to be near the threshold of subjective effect, with the assumption that the response would be modest enough to permit careful interrogation. Successive subjects received incrementally higher doses: 0.25, 0.5, 1.0, and then 2.0 milligrams per kilogram. Before each injection, subjects were asked to describe what they were feeling and to keep talking through the onset of effect for as long as they could. Recordings were transcribed afterward and pooled with cardiovascular and respiratory measurements for the published report. The investigators were not, in the modern sense, running a randomized controlled trial. They were running a phase-1 pharmacology study as the period defined one, with a sample size that would now be considered small and a population that would now require special protections. What the protocol produced was, even by current standards, an unusually direct record of what a previously untested drug feels like in a previously unexposed nervous system.42-43

How to label the state mattered. A name carried regulatory and commercial consequences. Parke-Davis, looking ahead to FDA submission, wanted a vocabulary that would not invite comparison to the schizophrenia-mimicking effects then being studied with mescaline, LSD, and phencyclidine at psychiatric research institutes. Domino later recalled that the company’s scientists feared that a Lafayette Clinic psychiatrist named Elliott Luby, who had been studying PCP as a model of schizophrenia, might label CI-581 schizophrenomimetic, a classification that could have ended the development program before it cleared internal review.44 The investigators needed a term that named the strangeness without inviting psychiatric reclassification.

Domino took the question home. His version, given decades later in a 2010 retrospective for Anesthesiology titled “Taming the Ketamine Tiger,” put the credit with his wife, Antoinette Domino, known to him as Toni. Hyde records the moment from Domino’s account: “Toni came up with the term ‘dissociative anaesthetic.’ That is what ketamine is still called today”.45-46 In lay terms, dissociative described what Toni Domino had heard from her husband: the subjects had been disconnected from the environment. A separate account given by Guenter Corssen, recorded in Vazquez’s later history, attributes the term instead to an anesthesiological theory that the drug produced a dissociation between thalamoneocortical and limbic systems of the brain.47 Toni Domino’s story is the better-known origin. Corssen’s is the more clinically tidy one. Both are likely partly true. What let the term survive was precisely that it could carry both ordinary phenomenology and anesthesiology theory at once, the kind of word a regulatory submission and an operating-room textbook can each use without contradiction.

By 2026 standards, the ethics of the trial fall somewhere between troubling and ordinary for the period. Volunteers were incarcerated people in a state prison. In the original paper they were described as “prison inmate volunteers” and participation was recorded as voluntary, though the term reads awkwardly in a carceral context where consent and inducement cannot be cleanly separated. This study predated the National Research Act of 1974 and the prisoner-research protections that followed. Clinical research in prison populations was, at the time, routine practice in American pharmaceutical development.48-49 Rasmussen describes the discomfort gently: practices that were widespread in the period are now, by current standards, ethically fraught. The University of Michigan’s institutional history, looking back, describes the trial as the source of foundational data and, in the same sentence, notes that “modern NIH guidelines for prisoner research stand in the long shadow of such studies”.50 Chapter 3 returns to the broader stewardship and accountability questions. Ketamine’s first human knowledge was produced through a mid-century research system in which a Detroit pharmaceutical company, a Michigan state prison, and a state university operated together with very little of the modern infrastructure the same institutions now carry.

Along with its brand identity, the 1965 paper proposed a class name: dissociative anesthetic. That phrase entered anesthesiology rapidly, and by 1970, when the FDA approved the molecule for human use under the trade name Ketalar, the class was settled vocabulary and ketamine its canonical example. Edward Domino, looking back at the data forty-five years later, returned to a phrase he had used in conversation with his wife: the drug was a tiger, he wrote, and those who chose to take it or to administer it should beware and not be complacent.51-52



The molecule itself

Ketamine is a small synthetic compound with the chemical formula C13H16ClNO and the systematic name 2-(2-chlorophenyl)-2-(methylamino)cyclohexanone.53 It belongs to the arylcyclohexylamine class, a chemical family whose other clinically familiar member is phencyclidine and whose street-known members include several of the dissociative drugs that emerged later, mostly as PCP analogs marketed online from the 2000s onward. Structurally, ketamine contains a cyclohexanone ring, an aromatic ring with a chlorine substituent, and a methylamino group on the cyclohexanone ring.54-55 Wolfson and Hartelius give the class identity in one line: “The arylcyclohexylamines […] were originally developed as anesthetics by Parke-Davis”.56 The drug is supplied for clinical use as ketamine hydrochloride, an acid salt that improves solubility for intravenous and intramuscular administration.57

Ketamine has a chiral center. The compound exists, in principle and in pharmacy, as a mixture of two mirror-image forms: the S enantiomer, sometimes written S(+)-ketamine and known commercially as esketamine, and the R enantiomer, written R(–)-ketamine and increasingly known by its research-laboratory designation arketamine.58-59 Approved by the FDA in 1970 as Ketalar, and still listed under that name in the current U.S. label, the racemate is a one-to-one mixture of the two enantiomers.60-61 From there the story splits. In 1997, a German esketamine product reached the European market for anesthesia. In 2019, the FDA approved esketamine as Spravato, an intranasal antidepressant, on the strength of a Janssen development program that Chapter 10 will take up at length. Arketamine is, as of 2026, still mostly a research-stage molecule, with several phase-2 trials in depression underway and a developing literature on its different downstream metabolism. The metabolite norketamine, and the further metabolite hydroxynorketamine, along with the enantiomer pharmacology, belong properly to Chapter 4, where the receptor pharmacology and metabolism do their proper work.62-63

The drug’s class identity, in clinical-pharmacology language, is a dissociative anesthetic. Its receptor identity is an uncompetitive antagonist of the N-methyl-D-aspartate glutamate receptor, a brake on a brain system that figures, downstream, in plasticity, learning, and the temporal coherence of consciousness. The compound to carry forward is an arylcyclohexylamine, supplied as racemic ketamine hydrochloride, with two enantiomers to be parsed when esketamine and arketamine are introduced, classed as a dissociative anesthetic, and approved in the United States for anesthesia in 1970 under the trade name Ketalar.64-66

The enantiomers were not, when the racemate was first approved, separately characterized in humans. The chemical separation of S-ketamine from R-ketamine was difficult. Resolving a pair of mirror-image molecules with closely matched physical properties required techniques that, in 1970, were available in research laboratories but uneconomical at manufacturing scale. The first comparative pharmacology between the two enantiomers in human subjects appeared in 1980, in work led by Paul White and his colleagues at the University of California at San Francisco, which reported that the S enantiomer produced equivalent anesthesia at roughly half the dose of the racemate, with a milder emergence profile.67 The result was suggestive enough that, through the 1980s, several European pharmaceutical companies pursued S-ketamine as an anesthetic formulation, while the racemate remained the standard product in the United States. In 1997, the Goedecke division of Parke-Davis obtained German market authorization for esketamine as Ketanest-S, the first national approval for the isolated S enantiomer as a surgical anesthetic. The racemate kept its place in American practice. The path by which esketamine traveled from Ketanest-S to the FDA-approved antidepressant Spravato runs through the Janssen development program.68-70 Karl Jansen, in Ketamine: Dreams and Realities, gives the description that anchors the stance taken here: ketamine was “patented by Parke-Davis for use as an anesthetic in humans and other animals: an all-American, all-artificial drug”.71



From the prison to the field

From CI-581 to Ketalar took a little under six years. Parke-Davis filed an Investigational New Drug application with the FDA on the strength of the Jackson Prison data and the animal program. Phase-2 and phase-3 trials in surgical patients moved through the late 1960s. In 1970, the drug was approved for human anesthesia in the United States, in racemic form, for intravenous and intramuscular administration in adult and pediatric surgical and diagnostic procedures.72-74 The current DailyMed label preserves the period logic almost intact. Intravenous induction at 1 to 2 milligrams per kilogram produces five to ten minutes of surgical anesthesia. Intramuscular induction, at higher doses, produces anesthesia without the equipment demands of a full intravenous setup.75 The drug is indicated, in the label’s words, as a sole anesthetic for procedures that do not require skeletal muscle relaxation, for induction before other anesthetics, and as a supplement to other anesthetic agents, the same uses for which it was approved fifty-six years ago.

What the label cannot capture is the speed with which the drug moved out of the academic operating room. Ketamine’s clinical advantages, by the standards of 1970, were unusual. Most anesthetics in routine use depressed respiration, depressed cardiovascular function, or both. After intravenous induction with standard agents, the routine was to intubate the patient and assume mechanical ventilation. Ketamine, by contrast, preserved airway reflexes in most patients, supported cardiovascular function instead of depressing it, and could be given by intramuscular injection at the bedside without operating-room equipment. That combination was rare. For surgeons working in austere conditions, ketamine was a different kind of drug — one that could be carried in a pack, drawn into a syringe, and used to render an injured person anesthetic and analgesic with a minimum of equipment.

The first large field for the molecule was war.

Deep in the Vietnam War when Ketalar entered the market in 1970, the American military picked up the drug rapidly for forward surgical hospitals and for medics working closer to the line. Hyde captures the phrasing the drug acquired: “These qualities led to it being used as a ‘buddy drug’ for American soldiers in the Vietnam War”.76 Across four decades that phrase has carried a vividness that hardened into a minor mythology, and the logistics behind it were specific. Its “buddy drug” sense was logistical: one soldier could give another soldier an intramuscular injection in the field, producing analgesia and dissociation deep enough to permit the wounded man to be moved, splinted, or evacuated, without the intubation and mechanical ventilation that other anesthetics demanded. The cardiovascular stability of the drug mattered for patients in shock, where most general anesthetics could be lethal. The route mattered for medics without an intravenous setup. The respiratory profile mattered when the next hands on the patient might be many hours away. The drug’s utility, in other words, was practical, and the practicality was inseparable from the molecule’s broader clinical identity.77-79 Moghaddam states the historical alignment plainly: “The Vietnam War was raging in 1970 when ketamine entered the market as an anesthetic”.80

Medical reception extended past the field. By the early 1980s, ketamine had a second professional life in pediatric anesthesia, in emergency departments handling procedural sedation for short painful interventions, and in veterinary medicine across small-animal and large-animal practice. White, Way, and Trevor’s 1982 review in Anesthesiology, the canonical mid-career summary of the drug’s first decade as Ketalar, surveyed the literature and reported the drug’s accumulated indications: induction of anesthesia, supplementation of inhalation anesthetics, short surgical procedures in cooperative patients, anesthesia in shocked and burned patients, anesthesia in pediatric populations, and an emerging role in chronic pain.81 The review also documented the limitations anesthesiologists had learned to manage. Emergence reactions, while less severe than with phencyclidine, occurred in a substantial minority of adult patients. Pretreatment with a benzodiazepine reduced the rate. Children appeared less prone to disturbing emergence than adults. Cardiovascular stimulation, an asset in shocked patients, was a liability in patients with uncontrolled hypertension or coronary disease. The drug was, by the end of its first decade in the market, well characterized, widely used, and bounded by a set of clinical conventions that anesthesiologists had assembled out of practice.82-83

Institutional reach widened in parallel. Australia’s Royal Flying Doctor Service, which serves rural and remote populations across an area the size of the continental United States, adopted ketamine for in-flight anesthesia and pain management, where the absence of an operating room and the long transport times made any alternative impractical.84 Emergency departments across the United States, the United Kingdom, and continental Europe took up the drug for procedural sedation in adults and especially in children. Green and colleagues’ 2011 update to the American emergency-medicine clinical practice guideline for ketamine dissociative sedation reflects a literature that had accumulated, by then, more than two decades of routine emergency use: indications, dose recommendations, contraindications, monitoring standards, recovery patterns, the management of laryngospasm, and the practical questions of intramuscular versus intravenous dosing in agitated patients.85 By 2026, that guideline reads as the codification of a clinical practice worked out by the late 1990s and changed only at the margins since.

What changed in the late 1980s was the arrival of competitors. Propofol, an alkylphenol intravenous anesthetic with a faster recovery profile and fewer emergence phenomena to manage, entered American practice in 1989 and rapidly displaced ketamine in the routine surgical operating rooms of well-resourced hospitals. The displacement was real and large. Through the early 1990s, ketamine appeared to be on a slow trajectory toward becoming a niche anesthetic, retained chiefly for shocked patients, for pediatric procedural sedation, for veterinary use, and for the austere-setting work that propofol could not safely cover.86 The retreat from the operating-room mainstream was, in some sense, the precondition for the drug’s second career. By the time John Krystal and his Yale colleagues began testing subanesthetic intravenous ketamine in patients with depression in the mid-1990s,87 ketamine had become a familiar, settled drug, one whose strangeness anesthesiologists had already absorbed, and whose receding anesthetic profile meant that psychiatric researchers could borrow it from a quieter corner of clinical practice. In part, the path from Vietnam-era field anesthetic to suburban depression infusion was bridged by a quiet decade in which the drug’s anesthetic career was on the wane.88-89

Veterinary practice followed a parallel trajectory. Small-animal anesthesia, especially in cats, took up ketamine in the 1970s as one of the few injectable agents that could produce surgical anesthesia in a species notoriously difficult to anesthetize without complications. Equine and bovine practice integrated the drug for field anesthesia where the alternative was a heavy intravenous program impractical with a horse standing in a barn.90-91 Over the next thirty years, ketamine’s animal-medicine career produced a parallel pharmacology literature in cats, dogs, horses, and a slowly growing roster of zoological species, and it produced one of the routes by which the molecule moved into nonmedical circulation, as veterinary clinics became, in some periods and some places, targets for diversion. The drug’s third life, in clubs and apartments and house parties, belongs to Chapter 2. Its first medical-deployment life was substantially complete by 1985.



An essential medicine and a tiger

Since 1985, ketamine has been on the World Health Organization’s Model List of Essential Medicines. First issued in 1977 and updated every two years, the list names the medications the WHO considers indispensable for a functioning health system, with an explicit weighting toward low-resource and emergency settings. It remains on the 24th list, published in 2025, as an anesthetic medicine for use across procedural sedation, surgical anesthesia, and pain management contexts.92 In many low- and middle-income countries, ketamine functions as the working general anesthetic, not as one option among several, because alternatives are costlier, require infrastructure that is unavailable, or carry safety profiles that turn dangerous in the absence of intensive monitoring. Hyde’s compressed framing conveys the point: “Ketamine remains on the World Health Organisation’s list of essential medicines”.93 Gomez-Escolar’s general handbook makes the same point at the level of class identity: ketamine is “an arylcyclohexylamine dissociative anesthetic and is included on the World Health Organization’s list of essential medicines”.94

The essential-medicine status conflicts with ketamine’s parallel half-life as a recreational dissociative. Ketamine has, since the late 1970s, been a misuse-risk drug as well as an anesthetic. International scheduling proposals at the level of the United Nations Commission on Narcotic Drugs have been discussed several times since the late 1990s, opposed each time by anesthesiologist organizations, veterinary practitioners, and humanitarian-medicine groups, on the ground that strict international control would damage access to anesthesia in the settings that depend most on the drug. In 2015, the World Medical Association, in a statement capturing the long-standing professional position, warned formally against recategorizing ketamine as a controlled substance under international treaty, arguing that any reduction in availability would harm patients in low-resource settings disproportionately.95

By then, international scheduling proposals had come three times. In 2006, China moved a proposal at the United Nations Commission on Narcotic Drugs to add ketamine to Schedule I of the 1971 Convention on Psychotropic Substances, on the strength of a domestic problem with diversion and recreational use in Chinese cities. The proposal was withdrawn under coordinated opposition from anesthesiologist organizations and the World Health Organization’s Expert Committee on Drug Dependence, which concluded that the public-health value of available ketamine outweighed the diversion risk at the international level. A second proposal moved in 2014, this time for Schedule IV inclusion, and was again withdrawn.96 A third was discussed but never formally tabled in 2015. Each round produced the same alignment: domestic regulators in countries with serious diversion problems pushed for international control; the WHO Expert Committee, the international anesthesiologist community, and humanitarian-medicine organizations pushed back; and the resolution, each time, was to leave ketamine domestically scheduled but internationally unrestricted.97-98 The regulatory design that resulted is the one Chapter 16 takes up in detail. Its essential shape is by now familiar: a Schedule III prescription drug under U.S. law, available with prescription in essentially every functioning health system, freighted with national-level scheduling that varies by jurisdiction, and unconstrained at the international treaty level by the kind of strict control that would limit its availability in the settings where it does its most basic work. The position has held. Ketamine is, in 2026, a controlled substance under domestic law in nearly every country with a functioning drug-regulatory system (Schedule III in the United States, Class B in the United Kingdom, equivalents elsewhere),99 but it lies outside the international schedules that would constrain its global availability. The molecule has stayed a basic anesthetic medicine and a misuse-risk substance at the same time, and the legal architecture around it has been an effort to keep the first available while constraining the second.

Nonmedical use opened early. Lassalle, working from anesthesiology and harm-reduction sources, places the start within a few years of the drug’s market arrival: “as early as 1967-1968 ketamine was already being used outside of the hospital and laboratory”.100 The first documented nonmedical reports were of anesthesiology personnel and medical-research staff who had access to the drug in clinical settings and who experimented with low subanesthetic doses, either for the unusual subjective state the drug produced or as informal self-experiments. Through the 1970s, the population widened. John C. Lilly, the American neuroscientist who had moved from dolphin research into consciousness research and isolation-tank work, began intramuscular ketamine self-experimentation in the early 1970s and would write about the drug at length in his 1978 memoir The Scientist. Marcia Moore, a Boston-based astrologer and meditation teacher, integrated ketamine into a psychotherapeutic practice through the mid-1970s.101 Salvador Roquet, working in Mexico, used the drug in syncretic group sessions in the same period.102 By the late 1970s, Moghaddam writes, “reports of recreational use of ketamine to alter one’s state of consciousness began to emerge,” at first in small enclaves close to the medical infrastructure, then more broadly.103

Lilly’s experiments are the best-documented of the early underground exposures. He had begun his career at the National Institute of Mental Health in the 1950s, moved through dolphin-cognition research at the Communication Research Institute in the Virgin Islands in the 1960s, and into isolation-tank work at the Esalen Institute in California by the early 1970s. The Scientist, written in third person to maintain a clinical distance from the experimental subject, describes a year-long series of intramuscular ketamine self-administrations at doses of fifty to seventy-five milligrams, often combined with isolation-tank float sessions.104 Its pages report a recurring set of states the underground would later call the K-hole — the deep, immobile, transpersonal dissociations that occur at the upper end of recreational doses — and a parallel experience Lilly described as contact with what he called the “Earth Coincidence Control Office,” an entity-encounter framing that later ketamine researchers would treat with a mixture of fascination and clinical skepticism.105 Moore’s 1978 Journeys into the Bright World, published the same year as Lilly’s memoir, gave the lay community a much more accessible introduction. She had begun integrating intramuscular ketamine into her astrological-psychotherapeutic practice in 1974, on the recommendation of a Boston anesthesiologist,106 and her book stands as the first significant attempt to render the drug as a tool for self-investigation, independent of its club use and its clinical role. Combined, the audiences of those two books, through the late 1970s and the 1980s, included roughly the figures who would carry the early underground forward: the medical-research staff with informal access to the substance, the early ketamine-assisted psychotherapy practitioners, and the schizophrenia-probe psychiatrists then beginning to test ketamine as an experimental model of psychotic phenomenology in healthy volunteers.

By the year 2000, the volume of clinical-literature attention the molecule had attracted was large. Karl Jansen, surveying it for the first comprehensive trade book on ketamine in 2004, counted roughly six thousand five hundred papers indexed in the MEDLINE database from 1962 forward, covering anesthesiology, pediatrics, veterinary medicine, psychiatry, pain medicine, emergency medicine, neuropharmacology, and, by the late 1990s, the early reports of the antidepressant signal that would dominate the next chapter of the drug’s life.107-108 Kharasch, in a 2025 commentary on the original 1965 paper, called the molecule’s career its nine lives. A drug that occupies that many functional positions in a health system, in a culture, and in an underground at the same time is hard to discuss without flattening one of its lives into another. The lives were never fully separate. These lineages run on: the psychonautic experimenters, the underground therapists, the schizophrenia-probe psychiatry research that ran in parallel through the 1980s, the Krupitsky program in St. Petersburg, and the club-drug emergence of the late 1980s and 1990s that turned the drug, for a generation of users, into the substance the British tabloid press would learn to call Special K.

All of it was already visible in the original molecule. In Rasmussen’s later characterization, the 1965 paper “contains all the elements that would later fascinate ketamine enthusiasts”: the rapid onset, the disconnection from the environment, the floating, the dissolution of the bodily sense, the strange and unsettling re-entry into ordinary awareness.109 Parke-Davis’s investigators saw an anesthetic with manageable strangeness. A different reader of the same data, by the early 1970s, was already beginning to see a different drug. Edward Domino, looking back from 2010, stopped short of saying he had been surprised by the second life the molecule found.

What he wrote was that the drug was a tiger, and that those who chose to take it or to administer it should not become complacent. That warning has held. In the sixty-four years since the Parke-Davis chemists built it, the molecule has moved through operating rooms, battlefields, emergency departments, veterinary clinics, psychiatric research programs, underground therapy practices, dance floors, telehealth subscriptions, depression clinics, integration retreats, and the Los Angeles celebrity-medicine infrastructure that Chapter 14 takes up at length. Each of those lives traces back to the same starting conditions: the substance, the discovery, the first human study, the first decade of medical deployment, and the warning the original investigator left at the end.

After sixty-four years, ketamine carries every one of its early identities at once. Still racemic ketamine hydrochloride. Still an arylcyclohexylamine dissociative anesthetic. Still on the WHO Essential Medicines List. Still the first-call agent for procedural sedation in many emergency departments. Also Spravato, an FDA-approved intranasal antidepressant; also the substance prescribed by telehealth companies for at-home oral troches; also the off-label intravenous infusion offered in hundreds of American ketamine clinics;110 also a Schedule III controlled substance with a substantial diversion record. All of those later identities were already latent in the compound Corssen injected in August 1964.



Key Takeaways


	Ketamine was designed, not discovered. Calvin Lee Stevens synthesized the compound the Parke-Davis program would code as CL-369 and then CI-581 in April 1962, on a brief from the company to produce a shorter-acting derivative of phencyclidine with a less troublesome emergence phase. The earlier sense, occasionally repeated in the trade press, that ketamine was a piece of pharmaceutical luck is wrong; the synthesis was deliberate and answered to a specific commercial problem.111-113

	The first human dose was administered on August 3, 1964, to incarcerated volunteers at Jackson Prison in southern Michigan, by Edward Domino, Peter Chodoff, and Guenter Corssen. Twenty men received intravenous CI-581 at doses ranging from 0.1 to 2.0 milligrams per kilogram. The drug produced rapid onset, surgical anesthesia at the upper end of the dose range, preserved respiration, and subjective reports of floating, disembodiment, and disconnection from the environment that the investigators would learn to call dissociative anesthesia.114-116

	The name dissociative anesthetic came out of the same study, through a path that was partly domestic and partly theoretical. Toni Domino is credited with the everyday-language sense of the term; Guenter Corssen with the anesthesiological account in terms of dissociation between thalamoneocortical and limbic systems. The word survived because it carried both at once.117-119

	The molecule is, chemically, a small synthetic compound, C13H16ClNO, in the arylcyclohexylamine class, with two mirror-image forms, the S enantiomer (esketamine) and the R enantiomer (arketamine), supplied for clinical use as the racemic hydrochloride salt. The drug was approved by the FDA in 1970 as Ketalar for intravenous and intramuscular anesthesia, and that approval remains the regulatory foundation for the racemate’s clinical use in the United States in 2026.120-123

	Ketamine moved out of the academic operating room rapidly because its profile (rapid onset, preserved respiration and cardiovascular function, intramuscular practicality) solved real problems in austere settings. The Vietnam-era “buddy drug” role, the pediatric and emergency-department sedation literature, the veterinary-medicine career, and the WHO Essential Medicines status all derive from the same set of practical advantages.124-128

	The drug’s nonmedical life began almost as quickly. Reports of recreational and self-experimental use appeared by 1967–1968, broadened through the 1970s among psychonauts, underground therapists, and schizophrenia researchers, and emerged into club culture in the late 1980s. The misuse-risk and essential-medicine identities have coexisted, in tension, since the drug’s first decade in the world.129-132
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2 Lineages and the Westward Journey

The universal title of this chapter fits ketamine only partly. There is no Mazatec velada to inherit, no Shipibo onaya to consult, no Bwiti initiation to translate, no peyote road that reaches southern Texas after a long century of legal pressure. The substance the volunteers at Jackson Prison received in August 1964 was assembled in a Detroit laboratory, patented through a Belgian flag of convenience, and approved for human anesthesia in 1970 under a Parke-Davis trade name.1-3 Ketamine arrived in the world already medical, already industrial, already American.

Ketamine’s stewardship looks unlike the kind the rest of this series describes. After 1970, the people who carried the drug outside the operating room did so through a handful of small, partly overlapping lineages, each one visible in the lives and records of the people inside it. Psychonauts gathered around John C. Lilly’s Decker Canyon ranch, then around Marcia Moore’s books on past lives and astrology, and a generation later around D. M. Turner’s underground guide to the dissociatives. The psychotherapy lineage starts in Salvador Roquet’s Mexico City consulting room, picks up E. Khorramzadeh’s hospital ward in Shiraz and Evgeny Krupitsky’s St. Petersburg alcohol-treatment clinic, and ends in Eli Kolp’s Florida private practice and the contemporary ketamine-assisted psychotherapy training pipeline. On the research-psychiatric side, the shape is different. John Krystal opened it in his Yale laboratory in the early 1990s. Robert Berman recorded the first depression observations. Carlos Zarate and Husseini Manji built it out at the National Institute of Mental Health in the 2000s. Recreational diffusion is the fourth thread: late-1970s self-experimental reports, 1980s club drugs, the Goa-to-London rave circuits, and finally the East Asian markets that drove ketamine’s most consequential public-health debates.

The same molecule, in these four lineages, was read four different ways. To the psychonauts, the dissociative state was a cosmic technology. To the psychotherapists, it was therapeutic material to be metabolized inside a relationship. To the Yale researchers, it was a controlled probe of glutamate transmission whose strange subjective effects modeled psychosis. To the antidepressant pioneers, the strange subjective effects were a side feature of a much faster mechanism. To the dance floor, it was Special K. To the regulators, it was something to be controlled without losing access to. This chapter traces those readings as they accumulated across roughly four decades, and it ends with a paradox the chapters ahead have to live inside: ketamine was scheduled, in the United States and elsewhere, on the strength of its diversion and its abuse, while remaining the most widely used anesthetic in low-resource medical systems and the only psychedelic-adjacent compound that survived the long suppression with its medical access intact.4-7


The psychonaut and the priestess

Ketamine’s first life outside the operating room emerged, like much of the American counterculture’s drug imagination, through a small number of unusually visible self-experimenters who formed what is best read as the substance’s psychonautic lineage. By the mid-1970s, the drug was technically a prescription anesthetic, available through veterinary supply, hospital pharmacies, and increasingly through the kind of acquaintance with a sympathetic physician that the period treated as routine. Its dissociative effect, which in operating-room language was a side effect to be managed at emergence, became, in the hands of a small group of writers, the point of the exercise.

John C. Lilly’s first ketamine experience took place in 1973, when he was fifty-eight, under the care of a Big Sur physician named Craig Enright. Lilly had suffered for years from severe migraine, by his own account on a roughly eighteen-day cycle, and Enright administered the recently approved drug as a treatment, giving it intramuscularly across three serial injections during one such attack. The headache resolved and did not return on its old schedule. What came with the injections did something else. Lilly later wrote that the beings he encountered under the drug had instructed him to keep using “Vitamin K” for educational purposes, and on that authority he embarked on a binge that ran roughly thirteen months and included, by Rasmussen’s later reconstruction, one period in which he injected himself with ketamine once an hour, around the clock, for three weeks — an estimated five hundred injections in total. The binge included a near-drowning in his own swimming pool, the loss of a member of his original ten-person study group to a fatal car accident, and a sequence of states Lilly named the “overvaluation domain” to mark the kind of cognitive distortion that the drug produced in heavy chronic use.8-10

Marcia Moore arrived at Lilly’s Decker Canyon ranch in late 1977 or early 1978. She was a Harvard graduate, a working astrologer, the author of several books on past-life regression and yoga, and at that moment also the author of a manuscript called Journeys into the Bright World, a defense of ketamine as a psychospiritual technology to be co-authored with her husband, the anesthesiologist Howard Sunny Alltounian. Meant to be a meeting of equals inside a small psychonautic community, the visit delivered a surprise: Lilly, Moore was astonished to discover, had begun to warn against the drug he had advocated, calling it “extremely dangerous” by the time of her visit. Karl Jansen, who interviewed Alltounian in 1998 and reconstructed Moore’s last years through the husband’s recollection, records the conversation between Lilly and Moore as the closest the lineage came to producing an internal caveat: Lilly told her she had better be “damn strong” if she was going to play that game.11

Moore’s own account, in the book she was finishing as the warning was delivered, placed the caution alongside her continuing use:


John Lilly’s last words to me were, “You’d better be damn strong if you’re going to play that game.” […] As this book goes to press I have once again increased the doses.



— Marcia Moore and Howard Sunny Alltounian, Journeys into the Bright World (1978), as reconstructed in Jansen (2004, 54).

Journeys into the Bright World and Lilly’s own memoir The Scientist both appeared in 1978. Moore’s book opened on the warning that “we are now living in the midst of Armageddon,” declared that there was no time to be lost, and offered ketamine as a possible answer to the “psycho-spiritual regeneration of planet Earth.” She was, by Jansen’s account from Alltounian, ordering the drug by then through quotation of her husband’s medical-license numbers, and continuing to use it secretly after promising to stop. She disappeared from her home on a freezing winter’s night in January 1979, fifty years old. Her skeleton was found about two years later in a wooded area not far from the house. Alltounian, two decades after her death, told Jansen that he had come to think of ketamine as a dangerous and mentally addictive drug when used outside medicine.12 His summative judgment, delivered in that April 1998 interview, condensed the lineage’s cautionary record into three sentences:


Marcia became addicted to ketamine and committed suicide. The drug is dangerous and its use should not be encouraged. […] I told her that it was a seductress, not a Goddess.



— Howard Alltounian, M.D., interviewed by Karl Jansen, April 1998.13

D. M. Turner, the third figure in the cautionary triad, published The Essential Psychedelic Guide in the 1990s and described ketamine as offering “intense feelings of dissociation at deep levels, to the point where there is no longer a memory of identity or personality, a feeling of being at one with the universe, with time being fluid.” He warned, in print, of the drug’s addictive pull, and acknowledged, in print, that he had developed his own dependence on it. He drowned in his bathtub on New Year’s Eve, 1996, the body discovered several weeks later with ketamine paraphernalia in the room.14-15 The symmetry with Moore’s death is unmistakable, and the lineage’s better commentators have refused to paper it over.

Phil Wolfson’s later eyewitness memory of Lilly at Esalen, written for the 2017 volume he co-edited, supplies the lineage’s closest second-hand description of what chronic ketamine self-administration looked like from inside the transpersonal community. Wolfson encountered Lilly in the mid-1980s at a weeklong colloquium of the Association for Research on the Unitive Process, a gathering of researchers and clinicians sympathetic to the transpersonal tradition the lineage had grown up inside. Lilly, then sixty-eight, pulled up to the meeting in a giant white recreational vehicle and emerged from it gauntly, by Wolfson’s account, putting needles into various parts of his body that had previously been spared and “running out of corporeal space” for further injection sites.16

Lilly’s binge, Moore’s disappearance, and Turner’s drowning are what the psychonautic lineage handed forward to its inheritors. It was a literary tradition before it was a clinical one. It produced a vocabulary of inner space, cosmic technology, and Vitamin K that crossed into Esalen workshops, MAPS-era newsletters, and the underground guidebook circulation that taught a generation of Americans how to dose themselves. It also contained, in the same hands and on the same pages, the warning that the dissociative state remained ungovernable and that the chronic self-administration of an anesthetic was likely to end badly. Among the lineage’s contemporary inheritors, the underground self-experimenters and the influencer-adjacent retreat operators, Turner’s descriptions of the state are frequently quoted. His admission that he was addicted to it rarely is. A 2007 MAPS-era retrospective by R. Andrew Sewell, written as the contemporary ketamine-assisted psychotherapy (KAP) movement was beginning to consolidate, listed Lilly, Moore, and Turner together as the movement’s cautionary forefathers.17 Lilly, who outlived both of them, died in 2001 at age eighty-six.



A therapy lineage with three locations

Physicians in Mexico City, Shiraz, Buenos Aires, and Leningrad began folding ketamine into psychiatric work at almost the same time, in places that barely communicated with one another, producing the body of practice that the contemporary ketamine-assisted psychotherapy field treats as its ancestral material. The lineage’s anchors are four physicians working across Mexico, Iran, and Russia, and their practice models share less than the contemporary field sometimes suggests. What they share is a stance: the dissociative state belongs inside the therapy as therapeutic material to be metabolized within a clinical relationship.

Salvador Roquet began incorporating mind-altering substances into psychiatric practice in Mexico City in 1967, working initially in a psycholytic approach with small repeated doses of LSD, ketamine, psilocybin mushrooms, and ololiuqui (the seeds of Rivea corymbosa and Ipomoea violacea used in Mazatec divination). Roquet called his method psicosíntesis. In group format, the sessions ran roughly eight hours and combined the substances with what he understood as a confrontational sensory load: flashing lights, erratic music, and projected sequences of violence and sex.18-20 The method came out of an idiosyncratic encounter between European psychoanalytic training and Indigenous Mexican ceremonial practice, mediated by Roquet’s own reading. His prose claimed it was the resulting synthesis that did the therapeutic work. The drug was the catalyst; the sensory environment and the group held the experience.

Roquet’s reputation is contested. His clinics treated hundreds of patients in the late 1960s and 1970s, and his Mexican professional standing was high for a time. He also, by Edwards’s account from the Mexican secondary literature, participated in psychedelic interrogations of prisoners held by the federal police, a fact that some contemporary writers prefer to call peripheral and others treat as load-bearing.21 Roquet belongs in the founding generation of ketamine-assisted psychotherapy, and his methods and political associations require the same critical distance Chapter 3 brings to other corners of psychedelic history.

In 1973, the Iranian psychiatrists E. Khorramzadeh and A. O. Lotfy published the earliest peer-reviewed psychiatric use of ketamine. The study ran one hundred inpatients in Shiraz, excluded psychosis and organic brain syndrome, and used intravenous ketamine as an abreactive agent inside ongoing psychotherapy. The doses matter: at 0.2 to 0.3 milligrams per kilogram, only one of twenty-five patients showed any meaningful response. At 0.4 to 0.6 milligrams per kilogram, ninety-five of ninety-six showed an abreactive opening that the therapists could work with. At the higher 0.7 to 1.0 milligrams per kilogram, all four patients in that group entered an anesthetic-and-abreactive state. The paper described two cases of severe depersonalization that required perphenazine, recorded nausea and vomiting at the higher doses, and claimed that eighty-six of eighty-eight observed patients were doing well at one year.22 Uncontrolled, diagnostically period-bound, and small, the study’s importance lies not in its statistics but in the fact that ketamine entered psychiatry, in print, as an experience-facilitating drug a quarter-century before the antidepressant program began.

Argentina contributed a separate, less archival strand. Through the 1970s, several Buenos Aires clinicians used ketamine with psychotherapy in what one practitioner-history records as regression work, in which patients were encouraged to revisit the womb, the moment of birth, and death, and to return changed. The published trace of this work is thin in the English-language literature, but the Argentine practice, like the early Iranian work, is a documented anchor for the claim that ketamine psychotherapy began in the global south and in the eastern bloc, decades before North American KAP appeared in print.23

Evgeny Krupitsky’s alcohol-treatment program in Leningrad, later St. Petersburg, begun in 1985, produced the lineage’s fullest empirical record. Krupitsky’s setting was a Soviet psychiatric establishment that stood outside the American countercultural attitude to altered states. His patients were dependent on alcohol or, later, heroin, and his explicit therapeutic theory was existential and transpersonal. His first protocol used a brief aversion approach (pairing the ketamine session with an anxiety-provoking comparator drug to imprint negative associations with alcohol) before he abandoned the aversion model in favor of a positive existential approach on the strength of the patients’ own reports.24 Across the next fifteen years, the program treated more than one thousand patients in what Krupitsky and his collaborator Alexander Grinenko named ketamine psychedelic therapy. The 1997 review of the first decade of work reported that seventy-three of one hundred eleven alcohol-dependent patients in the ketamine arm remained abstinent at one year, against twenty-four of one hundred in conventional treatment, a difference Krupitsky read as cause for replication and that later readers have treated with appropriate caution about the trial’s controls.25

Patients in St. Petersburg described the experience as a vividly imprinted inner state, a moment of being shown one’s own life from outside it, and reported afterward that relapse would feel like a desecration of something holy. The qualitative texture of the St. Petersburg protocol is more durable than the percentages. Jansen, who interviewed Krupitsky and observed the protocol, recorded that the language patients used about returning to drink was the language of taboo, not the language of resolve.26 The set and setting in St. Petersburg mattered for an additional reason that contemporary KAP writers have still only partly assimilated: there had been no psychedelic sixties in the Soviet Union, no countercultural pre-meaning attached to the experience, no inner-space tradition to draw on. Patients arrived without the vocabulary, and the vocabulary they left with was the one the therapy gave them.27-28

Krupitsky’s patients arrived at the experience without a countercultural vocabulary; Lilly arrived already saturated with his own. The set-and-setting argument that grew out of the early American psychedelic research, summarized in the late-1960s Harvard literature as the proposition that the user’s psychological preparation and the physical environment condition the substance’s effect, applies to ketamine in a form the original formulation barely anticipated.29 In Leningrad, the absence of a countercultural pre-meaning meant the therapy itself supplied the interpretive vocabulary; the patient’s experience was read through the existential language the program had built. In Big Sur, by contrast, Lilly came to his first injection already saturated with inner-space cosmology and the long history of his own isolation-tank work, and the experience he reported afterward fit that prior vocabulary with almost no friction. Two settings supplied two different cultural priors, and the same molecule was read two ways. Chapter 13 will return to set and setting at the level of contemporary practice. The lineage record, viewed across the widest possible span of cultural contexts in which ketamine has been used outside ordinary anesthesia, makes the set-and-setting principle visible in its most extreme form.

Seventy detoxified heroin-dependent patients in 2002 received either a 2.0-milligrams-per-kilogram intramuscular psychedelic dose with existential psychotherapy or a 0.2-milligrams-per-kilogram active-comparator dose, and the high-dose group showed lower craving and greater abstinence over two years.30 At greater clinical stakes, heroin work followed the same pattern. A 2007 study of fifty-nine detoxified inpatients then tested whether repeated psychedelic-dose sessions added benefit over a single session followed by counseling: at one year, thirteen of twenty-six patients in the multiple-session group remained abstinent, against six of twenty-seven in the single-session group.31 Small trials in specifically Russian contexts, these studies nonetheless established the lineage: it now had a method, a measurable outcome, a published record, and a successor generation.

By the mid-1990s, Eli Kolp had begun applying the framework in the United States, drawing on his Russian medical training and a period of correspondence and mentorship with Krupitsky. In 1996, the Food and Drug Administration granted an Investigational New Drug permit for a Kolp-protocol study of ketamine-assisted treatment for alcoholism, the first U.S. clinical permit of its kind.32 Kolp’s later collaborative monograph, written with Harris Friedman, Krupitsky, Karl Jansen, and several others, consolidated the practice under the name ketamine psychedelic psychotherapy and treated it as a method with its own pharmacology, phenomenology, and clinical applications. The paper is the lineage’s most fully articulated framework document, and its forward citation graph through 2026, picked up by Veraart’s systematic review and by the contemporary KAP outcome literature, shows that the framework continues to serve as a bridge between the founding generation’s empirical record and the present practice community.33-34

Phil Wolfson’s parallel practice in California and, later, the Ketamine Training Center reframed the therapy in a more relational tone, emphasizing the preparation, the music, the sitter, and the integration session as constitutive of the therapy. Wolfson and Gita Vaid have since argued, in the contemporary KAP literature, that the subjective state is intrinsic to the therapy’s mechanism, and that the contemporary biomedical model that treats ketamine as a stand-alone antidepressant misses the lineage’s argument.35 Wolfson and Vaid’s 2024 paper sets the preparation, the relationship, the music, the eyeshades, the verbal anchoring during the experience, and the integration session against a comparison case in which the same milligrams-per-kilogram dose is delivered without any of those scaffolds, and asks whether the trials can defend the proposition that the two interventions are pharmacologically equivalent. It is the strongest contemporary case for what the lineage holds. Across the recent Frontiers literature, Glenn Hartelius and colleagues framed the biomedical and the psychedelic models as a bridge still under construction, with low intravenous doses, clinician guidance, music, blindfolds, and less medicalized rooms standing as the practice community’s case for the intervention’s irreducibility to the molecule alone.36-37

A 2026 systematic review identified seventy-two ketamine-assisted psychotherapy studies through 2025 across major depression, post-traumatic stress disorder, obsessive-compulsive disorder, substance use disorder, and eating disorders, and found only eleven randomized controlled trials among them. Only two studies randomized the psychotherapy itself in the context of ketamine treatment, and neither showed a clear added psychotherapy effect over ketamine alone.38 A 2025 Journal of Psychopharmacology overview by David Nutt, Celia Morgan, David Erritzoe, Kyle Greenway, and Allan Young described the subjective-state question as the most consequential unresolved methodological problem in the field, calling ketamine’s path through psychiatry a long, strange trip.39 Balanced rather than skeptical in its stance, the review names what the evidence base does and does not yet establish: a substantial historical and clinical record, a contemporary practice community with internal coherence, and an empirical question, about the specific contribution of the psychotherapy, that remains under-tested. The evidence is substantial on history; the proof that the lineage’s distinctive method outperforms a stripped-down infusion is still the open question.



The schizophrenia probe

John H. Krystal and his Yale colleagues began administering subanesthetic doses of ketamine to healthy volunteers in the early 1990s, using the drug as a controlled pharmacological probe of the glutamate system. The motivation was unrelated to depression or psychotherapy. Phencyclidine, ketamine’s older cousin, was known to produce dissociative and psychotic-like states in healthy users, and Krystal’s group hypothesized that an N-methyl-D-aspartate antagonist would produce a temporary state in healthy volunteers that modeled features of schizophrenia in a way that could be studied prospectively, with the antagonist as a controlled variable held constant across subjects.40

Subanesthetic infusions of ketamine in healthy volunteers produced perceptual changes, attentional disruptions, and changes in self-experience that mapped onto subscales of the Brief Psychiatric Rating Scale typically used in clinical schizophrenia research, the team reported in Archives of General Psychiatry in 1994. The dissociative dimensions, scored on what would later become the Clinician-Administered Dissociative States Scale, were prominent. Cognitive deficits resembled those seen in schizophrenia (disorganized thinking, impaired attention, working-memory disruption), though they remained transient and reversible. Krystal’s team concluded that ketamine produced a temporary state useful for studying glutamate transmission in the positive, negative, and cognitive features of psychotic disorders.41 From this program grew a sub-discipline of NMDA-receptor schizophrenia research that ran through the late 1990s and into the 2000s, placing Krystal’s laboratory at the center of an active institutional network connecting Yale, the West Haven Veterans Affairs Medical Center, and several pharmacology programs in the U.S. and Europe. Moghaddam and Rasmussen, in their respective histories of the period, both locate this work as the moment ketamine became a research tool first and a treatment second, a probe used to study glutamate’s role in mental illness before any serious effort to test the molecule itself as a treatment had arrived.42-43

At Cambridge in 1998, a clinical team successfully treated a small number of patients with eating disorders, including anorexia nervosa and bulimia, using ketamine as a clinical-investigational tool; the report drew international attention because the response in some treatment-refractory cases appeared within days, not the weeks clinicians had come to expect.44-45 The Cambridge work was small and its replication record uneven, but it sat alongside the Yale schizophrenia probe as one of the first contemporary signals that a brief ketamine intervention could produce psychiatric effects that did not fit the existing serotonergic timeline. Both threads ran in parallel for several years before they converged.

A Boston Globe article in late 1998 called the use of ketamine in healthy volunteers unethical, attaching the criticism specifically to the Yale team, and the public attack joined a broader argument inside psychiatric research about the use of psychotomimetic challenges in nonclinical populations.46 The controversy left the program intact, but forced a more explicit defense of the method, a clarification of informed-consent and risk procedures, and a partial redirection toward applications the team could publicly justify. By the late 1990s, the most consequential of those redirections, almost accidental in origin, was already underway in the same laboratory.



An antidepressant signal nobody was looking for

Robert Berman, a junior clinician at Yale working alongside Krystal, noticed in passing that depressed patients given a single subanesthetic infusion of ketamine in the course of NMDA-probe work appeared to feel better, sometimes within hours, sometimes overnight. The pattern fell outside what the team had been looking for. It cut across the standard expectation, in the late 1990s pharmacology of depression, that any meaningful antidepressant effect would take three to six weeks to emerge through serotonergic adaptation. Berman, Krystal, and their collaborators ran the resulting crossover study at Yale-affiliated psychiatric inpatient services in the late 1990s and published the result in Biological Psychiatry in 2000.47 What matters for the lineage here is that the first controlled human evidence emerged from inside a glutamate-probe research program, and that the line from Krystal’s NMDA-modeling lab to the modern antidepressant indication runs directly through this single observation. The strangeness of the finding has been smoothed over in the contemporary retelling. Clinicians were studying glutamate’s role in psychosis. Their drug had been chosen for its dissociative effects, on the schizophrenia-modeling theory. Improvement in depression scores was something the patients told the team about — and the team almost did not know what to do with.

It replicated. The Berman finding sat in the literature for several years without producing the field-wide attention it would later command. Small, open at certain design margins, and sufficiently surprising in its antidepressant prediction, it was treated by many in the field as a curiosity unlikely to replicate at scale. Carlos Zarate and Husseini Manji’s group at the National Institute of Mental Health enrolled treatment-resistant patients with major depressive disorder into a placebo-controlled crossover trial in the early 2000s and reported, in Archives of General Psychiatry in 2006, that a single infusion of 0.5 milligrams per kilogram of ketamine produced strong improvements in depression scores within twenty-four hours, with the effect maintained at one week in a substantial proportion of patients and gradually fading thereafter.48 The 2006 paper turned the antidepressant program into a national research priority. The 2026 evidence base for ketamine in treatment-resistant depression begins there. The full clinical story belongs to Chapter 10, and the receptor pharmacology that underwrites the rapid effect comes later in the volume. What matters for the genealogy is this: the antidepressant signal arose inside a research program that was studying psychosis, in a laboratory whose original animating question was the role of glutamate in schizophrenia. It surfaced as an observation; nobody had set out to find it.49-53

The clinical evidence for ketamine in depression was generated by researchers whose primary commitments lay with mechanism, and the investigators who designed the trials around the 2006 paper skipped the test of whether the dissociative state mattered for outcome. The argument that the experience is therapeutically active, made by the ketamine psychedelic psychotherapy (KPP) and ketamine-assisted psychotherapy (KAP) lineages and most fully articulated in the Wolfson and Hartelius volume, sits in tension with a clinical-trial tradition that has, with some exceptions, treated the experience as a side feature to be tolerated rather than measured.54-55 David Mathai and colleagues, writing in 2022, described an unresolved puzzle of possible synergies between ketamine and psychotherapy that researchers had not yet rigorously tested, with proposed mechanisms ranging from the experience-as-mechanism position the KAP community holds to a weaker setting-and-expectancy account that biomedical researchers have been more comfortable with.56 On this question the 2026 review notes that the most rigorous evidence remains incomplete; the contemporary at-home telehealth programs that Chapter 12 will examine have arranged the molecule in a way that makes it harder still to test.57-58 What the genealogy established, and what the trial tradition built on, was a serendipitous observation: patients told the team their mood had changed, and a research program that was studying psychosis had to decide what to do with that.



From operating room to dance floor

Ketamine’s recreational career formed on a different schedule and through different channels. Reports of nonmedical use began appearing in the late 1970s and grew through the 1980s, initially among the same loose networks of self-experimenters that had carried PCP and the earlier psychedelics, and then, by the late 1980s, in club settings on both sides of the Atlantic. Street vocabulary accumulated in those years: Special K, Vitamin K, Kit Kat, Cat Valium, with K-hole describing the brief immobilized, depersonalized state of a heavy dose. Underground writers including D. M. Turner and several MAPS-era practitioners published guides that combined dose information, harm reduction, and phenomenology in a voice the medical literature did not yet provide.59-61

In the early 1990s, before the British Misuse of Drugs Act regulations caught up with the chemistry, disc jockeys from London visited the upscale Goa region of southwest India, where ketamine could be bought over the counter at the local pharmacies, and brought supplies home to the rave circuits then expanding through Manchester and the London satellite scene. Within a few years, ketamine had become an established adjunct to the British rave economy, sold in glass vials or as a powder for nasal use, and the diffusion model spread to continental Europe, North American club districts, and, with particular intensity, to Hong Kong and southern China.62-63

Hong Kong’s emerging club-drug scene became the most consequential of these diffusions for the policy story the next section takes up. Karen A. Joe Laidler’s 2005 ethnography combined three studies tracking drug-use trends in the city from 1995 to 2002. Official statistics from the Hong Kong government’s Central Registry of Drug Abuse underpinned the first. Field observations across Hong Kong’s club districts, structured interviews with twenty law-enforcement officials working on the city’s drug squads, and sixteen focus groups with outreach workers, treatment workers, school-based prevention teachers, and community representatives made up the second. A set of in-depth interviews with twenty-seven club-drug users recruited through the outreach networks constituted the third. Together, they produced the kind of texture official statistics by themselves cannot deliver: a sense of how the local dance-drug economy actually worked. Hong Kong’s emerging dance culture, Joe Laidler found, grew inside a society long defined by heroin, with its own local supply chains, settings, and leisure economy. Ketamine’s local rise reflected the specifics of Hong Kong’s dance settings, its supply chains running through mainland Chinese pharmaceutical factories, and the changing leisure economy of urban youth.64 The Hong Kong scene was the third wave of ketamine’s recreational career, in Keith Rasmussen’s later framing, after the late-1970s psychonautic moment and the 1990s Goa-to-London rave diffusion: a regional epidemic across mainland China, Hong Kong, Taiwan, Singapore, and Malaysia, supplied by Chinese factories whose medical output was systematically diverted into the recreational stream.65

Ketamine abuse was escalating across East and Southeast Asia by 2011, with dependence at clinically significant levels and the first systematic reports of the lower-urinary-tract syndrome (the bladder injury Chapter 14 will treat in detail as ketamine cystitis) appearing in the regional case literature — as an international review led by Jih-Heng Li and Balasingam Vicknasingam documented that year.66 With appropriate caution, the review also registered that ketamine remained unscheduled at the international level despite the regional concern, and that the access-versus-control argument the next section takes up was already visible in its 2011 form.

One frequently cited account, in a popular history of the molecule, put the proportion of Hong Kong residents under age twenty-one who had used ketamine at more than seventy-five percent, and the figure has occasionally been quoted as if it were the prevalence of current use across the city’s youth population.67 The figures from this period need to be read with the caution the harm-reduction chapter brings to the broader picture. Academic sources describe a rapid local rise, real public-health concern, and clear evidence of escalating bladder injury in chronic heavy users, without the dramatic prevalence headline.68-69 Ketamine’s East Asian diffusion produced the first concentrated record of chronic-use injury anywhere in the world, and the same record made the international scheduling debate harder than its U.S. analogue — a point the harm-reduction chapter develops.

Inside that period of reception, the substance gathered a small library of self-selected first-person accounts in Erowid, PsychonautWiki, and Reddit threads that, when coded against an explicit vocabulary scheme, show contemporary users overwhelmingly describing their experiences in drug-and-trip language, far from the medicine-and-teacher language that pervades the ayahuasca and ibogaine trade-book literature. Coded against an explicit vocabulary scheme, these online reports are a textural anchor for the claim that ketamine’s public vocabulary, in self-selected English-language testimony, has stayed closer to its recreational register than to its practitioner-lineage one.70 The signal is limited to what self-selected reporters write down, and says nothing about the prevalence of any practice; it is, though, its own kind of finding about which version of the drug most people encountered first.



A controlled survival, not a suppression

On July 13, 1999, the Drug Enforcement Administration published a final rule in the Federal Register placing ketamine, including its salts, isomers, and salts of isomers, into Schedule III of the Controlled Substances Act, effective August 12. The rule cited more than 775 reports of diversion or abuse received by the agency since 1992, encompassing law-enforcement encounters, veterinary clinic burglaries, hospital emergency visits, and the spread of the substance under street names that by then included Special K, K, and a half-dozen variants. The rule preserved the medical counterweight in the same paragraph: ketamine was marketed as Ketalar for human anesthesia and in several veterinary products, and Schedule III placement preserved those uses while imposing recordkeeping and prescription requirements designed to limit further diversion.71-72 JAVMA noted the scheduling decision that year and registered the inconvenience the new recordkeeping would impose on small-animal practice, without contesting the placement itself.

Russia followed in 2002 with a tighter response inside the medical system. The same Krupitsky-protocol psychedelic therapy that the 1997 review had documented for alcohol dependence was, by federal regulation, removed from authorized Russian psychotherapy practice, on the strength of ketamine’s expanding recreational career in the post-Soviet cities. The ban left anesthetic use untouched. What it effectively did was end the Russian arm of the lineage at the moment its evidence base was beginning to mature, forcing later replications elsewhere, primarily in the United States through Kolp’s protocol work and the Wolfson-affiliated training pipeline.73-74

In 2015, thirteen years after the Russian ban, China proposed to the United Nations Commission on Narcotic Drugs that ketamine be added to Schedule IV of the 1971 Convention on Psychotropic Substances, citing rising recreational use in mainland China, in Hong Kong, and in neighboring jurisdictions. The proposal was discussed at the Commission’s fifty-eighth session and was met by an opposing brief from the World Health Organization Expert Committee on Drug Dependence, which on its thirty-seventh review concluded that the public-health harms of misuse, real as they were, fell far short of the global harm that loss of access to ketamine as an anesthetic would impose.75-77 By 2015, ketamine was the most widely used anesthetic in low-resource medical systems and an essential medicine on the WHO Model List. Veterinarians, anesthesiologists, emergency physicians, humanitarian organizations, and global-health bodies from across the world filed statements opposing the schedule change. After extended discussion, the Commission set the Chinese proposal aside; the matter was deferred without an international scheduling decision, and ketamine remained outside the 1971 Convention’s schedules.78-79

The WHO Expert Committee accepted that ketamine misuse was a real public-health problem in several East and Southeast Asian jurisdictions, that the bladder-injury and dependence patterns documented in the regional literature were genuine, and that trafficking flows out of Chinese pharmaceutical factories had produced a regional recreational supply. Its reasoning was structurally distinct from the standard abuse-control rationale: international scheduling would primarily harm anesthetic access in low-resource settings where ketamine is, in practice, the only available general anesthetic — settings in which oxygen, suction, monitoring equipment, and trained anesthesiologists are scarce, and in which ketamine’s airway-preserving and cardiovascular-sparing profile makes it the right drug for surgical care that otherwise could not happen. The cost-benefit calculation, as the Committee framed it, was global access against regional misuse, and the Committee resolved it for access.80

Ketamine’s regulatory career inverts the classic-psychedelic story Chapter 1 of the LSD, psilocybin, and MDMA volumes will tell. Where lysergic acid, psilocybin, and MDMA all moved into Schedule I in the United States and into Schedule I-equivalent placements internationally in the 1970s and 1980s, ketamine’s diversion was answered with a tighter form of medical control that preserved anesthetic access while limiting the underground market. The compound that emerged out of the late-1990s policy response was a Schedule III drug in the U.S., unscheduled at the international level despite real and continuing recreational diffusion in Asia, and an essential medicine on the WHO Model List. No prohibition reaching the level that drove psilocybin and LSD underground ever reached ketamine, and the molecule the 2000s antidepressant research program built on was therefore available, prescribable, and researchable in a way the classic psychedelics had been denied for half a century.81-84

After Schedule III, the recreational lineage continued, and the bladder, dependence, and accidental-death problems grew up inside it. Growing up inside it as well was the American off-label prescribing economy that produced the contemporary infusion-clinic landscape, with consequences that ran through the at-home telehealth boom and the Spravato approval. The 1999 scheduling reshaped the public-health problem’s geography without solving it. Russia’s 2002 prohibition closed a national psychotherapy lineage and opened a vacancy that the contemporary American KAP industry has, as of 2026, only partly filled. China’s failed 2015 proposal preserved international medical access at the cost of unresolved local epidemics.



The state, read several ways

Ketamine’s dissociative state contains four contradictory readings, all of them still live inside the contemporary clinic and the practice community. To the psychonauts of the Lilly–Moore–Turner generation, the state was a cosmic technology and an inner-space frontier that warranted decades of self-experimentation and, in the end, contained its own warning that the lineage’s later inheritors have sometimes muted. To the therapy generation that ran from Roquet through Krupitsky to the contemporary KAP training pipeline, the state was therapeutic material to be metabolized inside a relationship, with preparation, sitter, music, and integration as the work that made the dose meaningful. To the Yale schizophrenia probe and the antidepressant program it spawned, the state was at first a window into glutamate-driven psychosis and then, almost by accident, the strange subjective accompaniment of a fast-acting mechanism that researchers have only partly understood. To the dance floor, the state was Special K. To the regulators, it was something to be priced into the policy of access.85

“Chameleon” is the word a 2025 McGill review reached for: Danny Diep, Kyle T. Greenway, and colleagues used the term to capture how the same molecular state has begun to circulate inside the contemporary clinical and research literature as something that can hold multiple readings without forcing a choice among them. Diep and colleagues take particular interest in how the state has been alternately described as dissociative (in the anesthesiology and Krystal-era research literatures), as dream-like (in the contemporary phenomenology work that compares ketamine’s subjective effects to REM sleep and to lucid dreaming), and as psychedelic (in the Wolfson and Vaid line and in the broader psychedelic-medicine reframing of the last fifteen years). Rather than adjudicating among these readings, their argument is that the same molecule, at the same dose, produces a phenomenology whose verbal description depends substantially on the cultural frame the experiencer brings to it, and that the ongoing methodological challenge for researchers is to find ways of measuring outcomes that do not silently presuppose one frame over another.86 The chameleon frame captures the working stance that no one of the four lineages by itself produces the right reading, and that the task, across the chapters that follow, is to hold the four readings in the right relation to one another.

No receptor map can adjudicate which reading is correct. The receptor pharmacology cannot try; brain-imaging sharpens what the state is doing, mechanistically, without resolving what it is for. The experiential dimensions draw on all four lineages, with appropriate weighting. The depression and emerging-indication work can be described in the language the trials use while still flagging where the therapy lineage has a serious case to make about the active ingredients of the response. The ceremonial, clinic, and self-directed protocols all inherit from the lineages assembled here. So does the recreational diffusion this chapter traces. The regulatory story resumes at the 1999 Schedule III placement and runs through the 2019 Spravato approval, the 2024 telehealth flexibilities, and the post-Perry enforcement signals.

Contemporary ketamine practice inherits a substrate no one working in the field today can pretend to have invented. The contemporary American clinic that infuses a depressed patient with 0.5 milligrams per kilogram of ketamine across forty minutes inherits, whether its clinicians know it or not, from Yale’s NMDA probe and the NIMH’s treatment-resistant-depression program. The retreat center that combines a ketamine intramuscular injection with music, eyeshades, and a sitter inherits from Wolfson, from Krupitsky, and at three further removes from Roquet. The telehealth subscriber who receives a daily oral troche from a Joyous prescriber inherits from the entire post-1999 regulatory accommodation, in which ketamine’s controlled status preserved a prescribable channel the classic psychedelics had been denied. And the young person at a Hong Kong club who insufflates a powder for the night inherits, in a different voice, from the Goa-to-London diffusion of the early 1990s and the East Asian markets that turned over after it. Every contemporary practitioner, researcher, regulator, and user has been placed somewhere by these lineages, a substrate none of them assembled from scratch.



Key Takeaways


	Ketamine has no Indigenous source-culture lineage to inherit. Its stewardship runs through small, partly overlapping channels that grew up after 1970, each with named carriers and visible records: the psychonautic line through Lilly, Moore, and Turner; the therapeutic line through Roquet, Khorramzadeh, Krupitsky, and Kolp; the research-psychiatric line through Krystal and Zarate; and the recreational diffusion through 1980s club culture, the Goa-to-London rave circuits, and the East Asian markets of the 1990s and 2000s.87-90

	The psychonautic lineage contained its own warning. John C. Lilly’s thirteen-month binge in the mid-1970s, Marcia Moore’s death in the winter of 1979, and D. M. Turner’s drowning in 1996 belong to the same body of writing that taught readers how to dose themselves and how to interpret the dissociative state. The cautionary triad is the lineage’s internal record of how badly chronic self-administration of an anesthetic can end. Contemporary inheritors who quote Turner on phenomenology should also quote him on dependence.91-93

	The therapy lineage runs from Mexico to Iran to Russia to the United States and produced its strongest empirical record in Krupitsky’s St. Petersburg program. The 1997 review reported a substantial one-year abstinence difference against conventional alcohol treatment, and the 2002 and 2007 heroin trials extended the framework with greater controls and durable effects. The 2026 systematic review identified seventy-two ketamine-assisted psychotherapy studies through 2025, of which only eleven were randomized controlled trials and only two randomized the psychotherapy itself. The lineage is real; the proof that the lineage’s distinctive method outperforms a stripped-down infusion is not yet complete.94-97

	The Yale program that produced the 2000 Berman and 2006 Zarate antidepressant papers began as a glutamate-and-schizophrenia probe, and the rapid antidepressant signal surfaced as an observation rather than as a goal. The genealogy matters because the investigators who designed trials around the 2006 paper did not build them to test whether the dissociative state contributed to outcome, and the contemporary tension between the KAP practice community and the biomedical trial literature has its roots in that origin.98-100

	Ketamine’s regulatory career is the inverse of the classic-psychedelic suppression. The 1999 U.S. Schedule III placement responded to documented diversion and abuse without removing medical and veterinary access. The Russian 2002 ban closed a national psychotherapy lineage. China’s 2015 proposal at the United Nations to add ketamine to Schedule IV of the 1971 Convention was opposed by the World Health Organization on the grounds that ketamine remained the most widely used anesthetic in low-resource medical systems, and the proposal was deferred without an international scheduling decision. The compound that the 2000s antidepressant research program built on was therefore prescribable, researchable, and globally available in a way the classic psychedelics were not.101-103

	The contemporary infusion clinic, the KAP retreat, the at-home telehealth subscription, and the Hong Kong club user all inherit from this chapter’s lineages. No contemporary actor in the ketamine field is operating on a clean slate, and the readings of the dissociative state that the lineages established continue to shape contemporary practice, the harm record, and the regulation that follow.104-106
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3 Ethics, Stewardship, and Ownership

A fifty-milliliter vial of racemic ketamine hydrochloride, at the one-hundred-milligrams-per-milliliter concentration that has been the standard hospital pharmacy stocking unit since the 1970s, costs an American clinic somewhere under fifty dollars. The vial contains enough drug, by Bita Moghaddam’s reckoning, for more than fifty injections of the dose now used off-label for treatment-resistant depression.1 A single course of intranasal esketamine, marketed as Spravato by Janssen Pharmaceuticals, runs the patient or the patient’s insurer several hundred dollars per dose and several thousand dollars across an induction-and-maintenance schedule, administered in a clinic certified under a federal Risk Evaluation and Mitigation Strategy and supervised for at least two hours after each dose.2-3 Between the two molecules, the difference is a single stereochemical decision. The patient who walks into a Spravato-certified clinic and the patient who walks into a strip-mall infusion practice receive close cousins of the same drug, on different labels, through different prices, under different surveillance regimes. The clinic, the price, the label, and the regime are the chapter.

Ketamine has no forest at the head of its supply chain. No curandero needs to be named, no syncretic church needs to be cited, no reciprocity principle needs to be argued for. Ketamine arrived in the world already industrial, already medical, already American, and the stewardship questions it raises are correspondingly different from those of a plant medicine. They are questions about who profits from a sixty-year-old molecule and how, about who has access to it and through which institutional door, about what professional bodies do when a controlled substance moves faster through clinics than through evidence, and about what informed consent means when the substance in question is a recreationally known anesthetic with a documented dependence pattern and a Schedule III status.

Four questions braid through what follows. The first is the intellectual-property and pharmaceutical question that the cheap-vial-and-branded-spray contradiction makes concrete. The second is the access question that the at-home telehealth boom has put at the center of the debate and that the federal telemedicine flexibilities, extended through the end of 2026, have prevented from resolving. The third is the institutional-accountability question that psychiatry’s consensus and position statements have been laying down for a decade. The fourth is the clinical-stewardship question, older than any of the others, about what it means to administer a dissociative anesthetic to a person seeking relief from depression and to do so well. The receptor pharmacology that gives these questions their mechanism, the antidepressant evidence at the center of the contemporary debate, the practice contexts the questions describe, and the regulatory framework that governs them belong to later chapters; the argument here is that ketamine has a stewardship problem all the same, and that the problem is institutional.


A stewardship problem without a forest

Ketamine has moved through eight distinct clinical and cultural worlds: battlefield and emergency-medicine anesthesia, veterinary anesthesia, psychonautic self-experimentation, schizophrenia-research probe, off-label psychiatric treatment for depression, branded pharmaceutical product, psychedelic-adjacent psychotherapy, and direct-to-consumer at-home program.4 Each of these worlds bears its own stewardship lineage, its own customary set of protections for the people on the receiving end of the drug, and its own track record of where those protections have failed. The stewardship questions migrate with the molecule. A battlefield anesthetic given to a wounded soldier under a mass-casualty triage protocol bears one stewardship logic. The same molecule given to a depressed accountant in a Joyous subscription program bears another. The two logics differ in what they protect against, what they assume about consent, what they make of the dissociative state, and what counts as success.

What ketamine does not have, and what the comparable chapter in an ayahuasca or peyote volume would have, is a source community to be in relationship with. The earlier ethics work on plant psychedelics concentrates on reciprocity, lineage protection, biocultural sovereignty, and the responsibility of contemporary practitioners to the traditions whose knowledge they have inherited. Those questions are real and important for plant medicines. They do not arise for ketamine in the same form. Synthetic origin removes one ethical category and creates another.

Institutions become the custodians. Regulators, professional bodies, clinicians, pharmaceutical companies, telehealth platforms, researchers, and patients themselves become the holders of a stewardship that has to be built from the ground up rather than received from a prior tradition.

Clinical stewardship for ketamine has a longer history than the contemporary debates suggest. Karl Jansen’s 2004 history of the molecule cast it in terms that contemporary ethicists have largely returned to. Jansen wrote, in a chapter on what he then called psychedelic healing, that fully-informed consent for a ketamine session should extend past the standard hospital consent form to include the option of watching a session in progress, talking with people who had been through one, and reading reflective material before the choice to proceed.5 Jansen’s standard of full disclosure for ketamine therapy is more onerous than the standard most off-label clinics and most telehealth programs currently meet. It is also closer to the standard contemporary clinical ethicists have been building toward.

The cautionary forefathers of contemporary at-home self-administration are a familiar trio. John C. Lilly, Marcia Moore, and D. M. Turner each documented the dissociative state in print, recommended its therapeutic and spiritual use, and developed personal dependences they then named with varying degrees of clarity. Turner’s drowning on New Year’s Eve in 1996, Moore’s death in a wooded area outside her home in 1979, and Lilly’s published warnings during a binge that included an estimated five hundred self-administered injections across three weeks stand as the lineage’s earliest record of what unsupervised access to an anesthetic can produce in intelligent, well-resourced people who set out to use it well.6-7 By 2026, the lineage’s contemporary inheritors include patients who order daily oral troches through an online subscription, take them at home without a supervising clinician, and consult a chatbot or a coach about their progress. The comparison is imperfect, and the difference is real. What the thread makes concrete is a question the institutional setting either helps a clinician answer or makes harder: what a patient is owed about what an anesthetic actually does.



The off-patent racemate and the branded spray

Ketamine’s American patent expired in 2002 and the molecule became, in the strict pharmaceutical sense, an old generic drug.8 Generic versions stocked for surgical anesthesia were and remain inexpensive. The off-label use of the same generic for depression, beginning with John Krystal’s group at Yale in the late 1990s and accelerating after the first published trial of ketamine’s antidepressant effects in 2000,9 ran for two decades on supplies that hospitals could acquire by the vial without paying any kind of psychiatric premium. The antidepressant evidence itself is a later concern; the relevant economic point here is that there was no proprietary route into psychiatry. A drug had to be approved for a psychiatric indication if its manufacturer were to enjoy the protections of FDA labeling, the cooperation of payers, and the security of regulatory oversight. Approval costs money, and no one would invest in approving a generic without a path to recoup the investment. Moghaddam’s account of the period puts the problem with unusual directness. Making ketamine profitable was difficult. The use patent had expired, and a fifty-milliliter bottle at one-hundred-milligrams-per-milliliter could be acquired for under fifty dollars, enough for more than fifty antidepressant-range injections.10 Whatever path led from old anesthetic to new psychiatric product would have to bypass the generic.

A patent for intranasal administration of ketamine for the treatment of depression was filed in 2006, with Yale University, the National Institutes of Health, and Mount Sinai School of Medicine listed as the assignees and Dennis Charney, John Krystal, Husseini Manji, and Carlos Zarate named as inventors.11 Manji subsequently moved to Janssen as the head of global therapeutics in neuroscience. Three commitments structured the patent. It chose the intranasal delivery method, which gave the patent something to claim past the long-public oral and intravenous routes. It chose the S enantiomer of ketamine, esketamine, which gave the patent a stereochemically distinct substance whose composition could be claimed independently of the racemic mixture that clinicians had used for forty years. It chose treatment-resistant depression, an indication for which the available drug treatments had been unsatisfactory for decades and for which a new mechanism would be welcomed.12-13

Janssen’s submission package and the FDA’s adjudication of it — the five-trial record, the maintenance-trial design that was hard to read, the comparator the advisory committee questioned — sit fully in Chapter 16, whose regulatory record the ethical argument here depends on but does not duplicate. The ethics question this argument takes from that record is narrower: whether an approval that the committee voted on a fourteen-to-two split 14 should have produced a label and a REMS infrastructure that defined the most fully built safety framework for the drug, and whether the off-label racemic clinics that operate outside it should be required to meet the same standard.

Spravato’s clinical evidence has complicated the picture without settling it. Response and remission estimates for racemic ketamine ran comparable to or stronger than those for esketamine across twenty-four randomized trials pooled in a 2021 indirect meta-analysis in the Journal of Affective Disorders, with the analysis itself acknowledging the limits of an indirect comparison and calling for head-to-head trials to settle the comparison.15 On this evidence, the branded product is no more potent than the off-label generic. What separates the two routes is the regulatory and labeling design: infrastructure and market architecture, not pharmacology. The head-to-head trials remain undone, as of 2026, in a form that would settle the matter.

Spravato is administered in clinics certified under a Risk Evaluation and Mitigation Strategy (REMS) that the FDA imposed at approval to manage the sedation, dissociation, and abuse-potential risks the agency had identified.16 The REMS design requires a two-hour post-dose observation period, certification of the prescriber and the dispensing site, and entry of the patient into a national registry. In January 2025, Johnson and Johnson received FDA approval for Spravato as a monotherapy for treatment-resistant depression in adults who have not responded adequately to at least two oral antidepressants, removing the prior requirement that Spravato be administered alongside an oral antidepressant and broadening the indication’s reach considerably.17-18 Monotherapy approval expanded the addressable population for the branded product while leaving the racemic generic in the same off-label position it had occupied from the start.

A patient navigating the depression-treatment system called psychiatrists from her mental-health provider’s list and found that many declined to prescribe racemic ketamine, for reasons that ran from lack of familiarity with the off-label evidence to active concern about controlled-substance prescribing without a clear FDA label.19 The same psychiatrists, she found, were willing to refer her into Spravato programs, in part because Janssen’s prescribing information, training materials, and REMS infrastructure had given them a defined route to follow. The asymmetry produced a system in which the more expensive, more recently approved product moved faster through the referral pipeline than the cheaper, longer-studied generic, not because the evidence had judged it superior but because the institutional infrastructure had been built around it. Peter Hyde’s interview with an Australian practitioner working in a similar regulatory environment put the same point in plainer language. Old generics are hard to convert into reimbursed psychiatric products because no one naturally owns the expensive approval process, and a substantial share of the clinical work that has filled the gap has been carried by what Hyde’s source called crusaders, entrepreneurs, or some combination of the two who have opened clinics and made the drug available to people unable to get it through standard psychiatry.20

The cost of ketamine treatment extends past the cost of the drug. It includes the cost of the clinician’s time, the cost of monitoring infrastructure, the cost of preparation and integration sessions, the cost of the screening and follow-up infrastructure the responsible practice of the medicine requires, and the cost of the insurance coverage that determines who can afford to enter the system. A model that lowers the molecule’s price while removing the supporting structures has not increased access in any sense that matters. It has shifted the cost from the patient’s pharmacy bill to the patient’s risk profile.21



Access, equity, and the at-home boom

The at-home telehealth ketamine industry that emerged during the federal pandemic-era telemedicine flexibilities is, in 2026, the most visible new feature of the American ketamine market and the hardest case for any straightforward access argument. Each company varies in its delivery model. Mindbloom offers a guided remote ketamine therapy program with rapid-dissolving oral tablets, virtual clinician appointments, and an integrated digital platform that prompts intention-setting and integration exercises.22 Joyous markets a daily-dose oral protocol at a low monthly subscription, advertised for depression and anxiety, with daily messaging check-ins and minimal in-person clinical contact.23 Better U sells a similar model with packaged journaling and coaching materials, and emphasizes the accessibility of remote care for patients who lack a nearby infusion clinic.24 Nue Life, Wondermed, and a long tail of smaller programs work in the same space. Marketing pages for each should be read as evidence of the model they sell, with outcome claims held for the peer-reviewed record.

At-home telehealth ketamine has one prospective trial in its peer-reviewed record, as of 2026. Thomas Hull and his colleagues’ 2022 open-label effectiveness study in the Journal of Affective Disorders was conducted within one specific telehealth provider’s care model. The study enrolled a large cohort of patients with moderate to severe anxiety and depression and reported substantial symptom improvement on standard depression and anxiety scales over the four-session induction protocol, with low rates of adverse-event discontinuation.25 Hull and his colleagues were transparent about the design’s limitations: open-label, run within one company’s care model, using remote monitoring, and without the design to address durability or compare outcomes against a blinded control. One well-supported at-home program reports outcomes consistent with the off-label literature on supervised low-dose ketamine. The result does not generalize to programs without the supporting structure the study’s program provided. One open-label study, run inside a single company’s own program, is the entire controlled evidence base beneath an at-home industry that has by now run something on the order of hundreds of thousands of home dosing sessions. The practice has scaled; the evidence behind it has not.

Online direct-to-consumer ketamine advertising routinely omits or misrepresents key facts that a prospective patient would need to make an informed decision. Matthew Crane, Michael DiStefano, and Thomas Moore’s 2023 study in JAMA Network Open surveyed the field in Maryland and found omissions or distortions on the off-label status of ketamine for psychiatric indications, the adverse-effect profile, the abuse potential and dependence risk, and, in the case of compounded products, the fact that the formulations had not been reviewed by the FDA for psychiatric use.26 The October 2023 FDA alert on compounded ketamine 27 (the chronology of the alert, the six named risk categories, and the agency’s choice not to invoke enforcement authority are tracked in Chapter 16) named the safety gap the access debate runs through. The ethics question the alert raises is whether a regulatory framework that warns without ordering, in a market where the two largest at-home telehealth platforms alone report data on tens of thousands of patients and nearly 600,000 dosing sessions,28 has met its institutional-accountability obligations to the people the practice has put at risk.

The Ryan Haight Online Pharmacy Consumer Protection Act of 2008 prohibits the prescription of controlled substances without a prior in-person medical examination, with limited exceptions. During the COVID-19 public-health emergency, the Drug Enforcement Administration and the Department of Health and Human Services issued waivers that allowed controlled substances to be prescribed via telehealth without the in-person examination, and the entire at-home ketamine industry grew up inside those waivers. The DEA and HHS jointly announced in late 2025 and early 2026 that the telemedicine flexibilities for controlled-substance prescribing would be extended through December 31, 2026, while a permanent special-registration framework remained under consideration.29-30 The Reagan-Udall Foundation for the FDA, convening clinical, regulatory, and patient stakeholders in March 2025, issued a meeting report that named the temporary status of the rules as the central regulatory uncertainty facing the at-home model and called for surveillance infrastructure to be put in place before the flexibilities lapse or harden.31

Patients who live far from a major medical center, who cannot take a full day away from work for an in-person infusion, who lack the resources to pay for an in-clinic program, who experience stigma in a small community where a clinic visit would be visible to neighbors, or who find the dissociative experience easier to tolerate in a familiar room with a partner present describe actual populations. The at-home model meets a real demand that the supervised-clinic model has been unable or unwilling to meet. Both cost and geographic-coverage differentials are large. Access in this sense is an ethical good and ought to be recognized as one. What the model does poorly is the supporting structure that an unsupervised dissociative produces a serious need for. Cardiovascular screening before the first dose, attention to the cystitis and urological signal that emerges in heavy chronic use, attention to the dependence and tolerance trajectories documented in long-term users, attention to the interactions and contraindications the substance bears with benzodiazepines and other prescribed psychiatric medications, and the integration support that the supervised-clinic model treats as part of the intervention all sit awkwardly in a daily-subscription setup.32-33 The ethics question here is whether the access argument applies past the supervised-clinic model when the supporting structure does not. Access is ethically serious. Unsupervised convenience is a different thing that has borrowed its language.



Who fills the chair

The person who walks into an American ketamine clinic, or who opens a Mindbloom box on a kitchen table, is disproportionately white, insured, and able to absorb a several-thousand-dollar out-of-pocket cost that insurance rarely touches. Running through every layer of the system described above, from the trials that produced the label to the clinics that fill the chairs, that demographic skew is a central feature of the market, and a price-and-telehealth access argument that ignores it will leave the skew intact. The cost-equity argument and the racial-equity argument are distinct, and lowering the molecule’s price does not automatically close the racial gap.

The patients enrolled in the trials that produced the Spravato label were overwhelmingly white. Across the eleven esketamine depression trials gathered in a 2023 systematic review, all but one funded by Janssen, white participants accounted for roughly seven in ten of those whose race was reported, Asian participants for about fourteen percent, and Black participants for six and a half percent, while American Indian and Alaska Native participation fell below one percent and Native Hawaiian and Pacific Islander participation registered at zero.34 No trial in the set reported Hispanic or Latino ethnicity at all, which leaves the participation of the largest American minority literally unascertainable from the evidence base that supports the drug’s use. In the wider psychedelic-therapy literature, the enrollment pattern holds, where non-Hispanic white participants made up 82.3 percent of subjects across the early controlled trials and just 2.5 percent were Black,35 a figure an updated systematic review put at 85 percent white across a larger pooled sample, improving only slowly after 2017.36 A drug whose safety and response data were gathered in a near-uniformly white sample carries a knowledge gap that falls on the people of color who were absent from the trials, who, with their prescribing physicians, lack the data to weigh it for their own needs.

At the clinic door, the barriers that thin minority enrollment in trials reappear in the same shape. Recruitment through outpatient psychiatric referral, the cost of taking unpaid time away from work, and insurance coverage that varies sharply by employment all sort along racial lines, and they sort the same way whether the gate is a research protocol or a cash-pay infusion suite.37 The legacy of the Tuskegee syphilis study and the coerced sterilizations once called the Mississippi appendectomy gives Black patients in particular a documented and well-founded mistrust of medical research that recruitment designed for a white referral network does nothing to address.38-39 Institutional racism, in the precise sense racial-justice scholars use, is decreased access to a good within a specific institution, and a psychiatric specialty that delivers its newest treatments mostly to insured white patients is producing that outcome whether or not anyone in it intends to.40

Lowering the price does not, on its own, dissolve the racial gap, and the cleanest evidence for that claim comes from a setting where price has already been removed. Across the national records of the Veterans Health Administration from 2017 through 2023, covering more than two and a half million urban, three hundred thousand micropolitan, and a quarter-million rural patients carrying a diagnosis of depression or post-traumatic stress disorder, the interventional treatments that require repeated in-person visits reached rural and micropolitan veterans at roughly half the urban rate, with ketamine and repetitive transcranial magnetic stimulation showing the widest gaps.41 Every patient in that cohort received care at no cost to themselves, which removes the affordability variable that drives most access arguments. The geographic disparity survived the removal, and so did a racial one: Black veterans were markedly less likely than white veterans to receive any interventional treatment, a pattern the same group had earlier found for electroconvulsive therapy, with no evidence that Black veterans develop less of the illness these treatments relieve.42 When the bill is zero and the gap persists, the cause is not only the price.

The unmet clinical question sharpens the stakes. Repetitive, cumulative experience of racism functions as a chronic traumatic exposure with its own course and its own physical and psychological sequelae, distinct from the single-event trauma the diagnostic manuals were built around.43 Ketamine is being studied and prescribed for depression, for post-traumatic stress, and for suicidality, the very territory where this kind of injury concentrates, and yet the populations who carry the heaviest burden of racialized trauma are the ones least present in the evidence and least likely to reach the chair. Running past a marketing line about diversity, the stewardship obligation here is to build recruitment, trial design, and clinic siting around the communities the molecule has so far passed by, on the principle that a treatment whose evidence and access both track whiteness is not equitably available. For both the access argument and the racial-justice argument, the demand resolves to the same thing: a delivery system designed so that the people most likely to need it are also the people most likely to reach it.



Who is accountable, and to whom

Professional psychiatry has responded to ketamine’s spread through off-label clinics more carefully than the marketplace would suggest. Dominic Sisti, Andrea Segal, and Michael Thase wrote in Current Psychiatry Reports in 2014, in the years when the off-label antidepressant signal was beginning to draw clinical interest but well before the Spravato approval, that the early evidence justified controlled investigation and that the prospect of off-label clinic spread carried risks clinicians and regulators needed to anticipate. Their proceed-with-caution framing called for safety standards, consent standards, and oversight infrastructure to be put in place before routine off-label clinical use became established.44 Three years later, Gerard Sanacora and colleagues, writing for an American Psychiatric Association task force, published a consensus statement in JAMA Psychiatry that set out the first formal clinical-governance vocabulary for ketamine in depression treatment. Published in JAMA Psychiatry, that statement set out the patient-selection criteria the consensus considered defensible, called for cardiovascular and substance-use risk assessment, recommended in-person clinician administration in supervised settings, named the absence of long-term safety data as a load-bearing uncertainty, and asked clinicians to be honest with patients about what was and was not yet known.45

Off-label ketamine clinics spread more quickly than the published controlled literature through the same period. Clinical protocols varied widely from one practice to the next, with patient selection, dose, route, and follow-up differing sharply and no shared standards governing how off-label administration should be conducted, according to a 2017 survey of the field in the American Journal of Psychiatry.46 Wilkinson, Joseph Palamar, and Sanacora returned to the question in a 2024 JAMA Psychiatry viewpoint that tracked a rapidly shifting landscape in which off-label infusion clinics, telehealth at-home programs, branded Spravato administration, and recreational diversion now coexisted, and called for coordinated surveillance and a clearer scope-of-practice framework for the professional bodies whose members were administering the drug across very different contexts.47

Professional bodies have responded with their own statements. In 2019, the American Association of Nurse Anesthesiology and the American Psychiatric Nurses Association issued a joint position statement on ketamine infusion therapy for psychiatric disorders that took particular care to avoid a turf-war reading and called instead for interdisciplinary collaboration. AANA later updated its own practice considerations in May 2024. The 2019 statement set the position that ketamine infusion therapy for psychiatric indications should involve a confirmed psychiatric diagnosis, a medication review, clear role definition between Certified Registered Nurse Anesthetists and psychiatric mental-health professionals, and ongoing collaboration across the disciplines that touch the patient.48-49 Cooperative practice across disciplines is the framework. It also makes the implicit point that the procedural skill required to administer an anesthetic safely is different from the diagnostic and treatment-planning skill required to use it as a psychiatric intervention, and that a clinic that has one without the other is operating in incomplete territory.

Among practice-facing ethics documents in the field, Bennett’s 2020 ethical guidelines for ketamine clinicians are the most detailed.50 They cover informed consent at the depth Karl Jansen’s 2004 framework had asked for, asking that patients be given specific information about the dissociative state they are about to enter, the difference between the off-label generic and the FDA-approved branded form, the realistic expectations the existing evidence supports, the safety considerations the protocol requires, the scope of license the practitioner holds, and the integration structure the program offers.51 Whether clinicians administering ketamine should have had personal experience with the drug is a question practitioners and ethicists have been litigating for the better part of a decade, and the guidelines address it directly. They stop short of requiring it. They do require that the practitioner be conversant with the phenomenology in a way that the standard anesthesiology training rarely produces. Practitioner-ethics writing has been making this point for at least a decade. Jansen, writing decades earlier, suggested that psychedelic-drug studies might include two types of investigators, those who have undergone part of the procedure themselves under ethically-approved circumstances and those who have undertaken explicitly to abstain, working together, on the ground that proper empathy with the participants requires a kind of internal knowledge that pure observation cannot achieve.52 Phil Wolfson and Gita Vaid’s 2024 paper in Frontiers in Psychiatry makes the related contemporary argument that the subjective experience belongs to the therapeutic mechanism, and that ethical practice has to attend to the experience as a core element of the therapeutic work.53-54 Bennett and Christopher Yavorsky, writing in 2021 for a professional-medicine readership, had already begun to flag the training-gap concern, naming the rise of legal ketamine clinics whose staff held the procedural credentials for anesthetic administration but lacked the psychotherapeutic preparation for the subjective state the protocol produced.55

Perry’s death has become an institutional-accountability test no one in psychiatry can avoid (the parallel-supply pharmacology and the in-the-moment safety failure that produced the death are covered in Chapter 14; the federal sentencings and the legal framework that brought them, in Chapter 16). What the present chapter takes from the case is narrower: that the off-label clinic, the urgent-care physician who sold to Perry, the dealer who supplied the fatal vial, and the at-home subscription industry sit on a single accountability gradient that psychiatry’s own institutions have failed to close, and that the ethical demand concerns how the line between regulated and unregulated supply should be policed, by whom, and with what protections for the people the line is supposed to protect.

Spravato’s prescribing information stands at the formal end of the same accountability project. The current label bears boxed warnings for sedation, dissociation, respiratory depression, abuse and misuse, and suicidal thoughts and behaviors, alongside the REMS requirement that the drug be administered only in certified healthcare settings with at least two hours of post-dose observation.56 Whatever Spravato’s actual incremental contribution beyond racemic ketamine, the document represents the most fully built safety structure ketamine treatment currently has. Off-label clinics that have proliferated outside it operate, in practice, under their own assembled standards. The Sanacora et al. consensus statement, the Bennett guidelines, the AANA-APNA position, and the slow accumulation of practice norms inside the off-label community are the profession’s substitute for a Spravato-style REMS for the generic, a substitute whose adequacy to the volume of patients moving through it remains unestablished, as Wilkinson and his colleagues have been asking since 2017.57-59 Spravato’s REMS, for its part, currently covers a certified-provider network required to observe every patient for at least two hours after each dose.



Stewardship as a design principle

The Reagan-Udall Foundation’s March 2025 meeting summary, written after a convening of regulators, clinicians, pharmaceutical sponsors, patient advocates, and harm-reduction organizations, ends the chapter’s source record on a position that refuses both panic and boosterism. The report names the potential benefit of ketamine in psychiatric care alongside the safety, misinformation, compounded-product, online-promotion, surveillance, and interdisciplinary-collaboration concerns that the evidence base has accumulated, and calls for a coordinated stewardship framework that would make truthful information, careful screening, professional collaboration, and post-marketing surveillance easier to put in place than the profitable shortcut.60 For a synthetic pharmaceutical with no analogous traditional lineage, the position is the clearest statement to date of what stewardship ethics can look like.

Stewardship for ketamine names the institutions that should be accountable for the molecule’s safe and equitable use, and asks what each of them would need to do for the patient at the end of the supply chain to be reliably better off. Pharmaceutical sponsors hold the patent for the branded product and the regulatory infrastructure that goes with it; they owe clinicians and patients long-term effectiveness and safety data of the kind the post-marketing commitments envisage, published in a form that lets clinicians compare the branded and the generic on their merits. Federal regulators hold the controlled-substance framework and the telemedicine waivers; their job is to convert the temporary flexibilities into a permanent special-registration framework that recognizes the legitimate access case while requiring the supporting structures the at-home model has tended to skip. Professional bodies hold the scope-of-practice framework and the training pipeline, and they have to define what a credentialed ketamine practitioner is, what training is required to become one, and what an interdisciplinary care team looks like when the patient is at home. Clinicians hold the patient relationship and the consent process; here the obligation is the depth of disclosure and the seriousness of preparation that Jansen, Bennett, and other practitioner-ethicists have been describing for two decades. Researchers hold the comparative-evidence questions, and the work researchers still owe is the head-to-head randomized comparison that would establish whether the branded and the generic produce comparable outcomes under comparable supporting structures.

Each of these obligations is familiar. Each of them is well within the institutional capacity of the body that owns it. The argument is that the obligations have yet to be distributed clearly enough to function as a coordinated stewardship system, and that the at-home boom and the Spravato monetization both happened in the gap. Closing that gap is the design problem a synthetic medicine leaves behind when stewardship must be built from scratch rather than inherited. Good practice inside the clinic, the harm-reduction layer, and the legal-framework questions each get their own answers later (Chapter 12), but institutional stewardship is what holds those answers together: without it, the cheap molecule, the branded spray, the off-label clinic, and the daily troche remain a set of separate transactions, accountable to no one for the patient at the end of the supply chain.



Key Takeaways


	Ketamine’s synthetic, industrial origin shifts the stewardship questions from biocultural reciprocity to institutional accountability; the custodians become regulators, professional bodies, clinicians, pharmaceutical sponsors, telehealth platforms, researchers, and patients themselves.

	The off-patent racemic generic and the patented esketamine spray entered psychiatry through different evidence bases, different regulatory pathways, and different infrastructures of clinical support. Indirect meta-analytic comparisons 61 and the approval-record critique 62 suggest that the branded product is no more potent than the generic. The asymmetry that places Spravato at the center of insured psychiatric practice operates through institutional infrastructure, not clinical superiority.

	The at-home telehealth market that grew up under the federal pandemic-era telemedicine waivers, and that the DEA and HHS have extended through December 31, 2026, has produced one carefully run open-label trial 63 and a documented pattern of disclosure failures in online advertising.64 Access is an ethical good that the model has provided. Unsupervised convenience is a different thing.

	The consensus and position statements from Sanacora et al. (2017), Wilkinson et al. (2017, 2024), AANA and APNA (2019), and Bennett (2020) have been building toward a professional-ethics architecture for off-label ketamine that lacks a coordinated regulatory equivalent. The Matthew Perry criminal cases 65-66 illustrate what the absence of the architecture produces in extremis, without being representative of ordinary clinical care.

	Stewardship for a synthetic medicine is a design problem. It asks which institution owns which responsibility, and it succeeds when the responsibilities have been distributed clearly enough that truthful information, careful screening, professional collaboration, and post-marketing surveillance are easier to put in place than the profitable shortcut. The 2025 Reagan-Udall meeting summary is the clearest articulation to date of what such an architecture would require.
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4 The Molecule, the Receptors, and the Dose

The drug a Janssen-trained nurse sprays into a patient’s left nostril in a Trenton clinic, the drug an anesthesiologist drips into a polytrauma patient in a Baltimore emergency bay, the drug a daily-subscription pharmacy mails as a peppermint-flavored troche to a depressed accountant in Phoenix, and the drug a Wolfson-trained therapist injects intramuscularly into a patient lying eyeshaded in a San Anselmo office are all ketamine. At the level of atoms, they are close cousins. They behave like different drugs at the level of dose, route, formulation, metabolite load, monitoring burden, and the subjective state that follows. The first task of this chapter is the grammar that lets the singular noun ketamine carry the weight the chapters that follow place on it.

Ketamine is an arylcyclohexylamine descendant of phencyclidine, with a chiral center that yields two mirror-image enantiomers, available as a racemic mixture, as the S enantiomer (esketamine), and in research-stage development as the R enantiomer (arketamine). It is extensively metabolized through hepatic cytochrome pathways into norketamine, hydroxynorketamine, and several minor metabolites, some of which may carry pharmacology of their own. It blocks the NMDA glutamate receptor in a use-dependent, open-channel manner. Downstream of that block, at subanesthetic doses, it produces a glutamate surge and a cascade of plasticity signaling that figures in the rapid antidepressant mechanism. The clinical and subjective effects vary, sometimes dramatically, with route, dose, repetition, and individual biology.1-4 Both the receptor pharmacology and the dose grammar are foundational: later arguments about depression treatment, drug interactions, the subjective course, and harm reduction all have to answer to them.


A molecule that is several medicines

Ketamine’s structure is a cyclohexanone ring with a methylamino group and a chlorinated aromatic ring. In 1962, a Parke-Davis screening program assembled it, searching for an anesthetic with phencyclidine’s hemodynamic profile and a milder emergence pattern. The chemistry and the 1964 first-in-human study belong to the substance’s early history; the fact that matters here is the chiral center on the cyclohexanone carbon bonded to the chlorophenyl ring and the methylamino group. A molecule with a chiral center exists in two mirror-image forms, distinguishable in principle and, with the right separation chemistry, distinguishable in fact. Racemic ketamine is the fifty-fifty mixture of the two enantiomers. Esketamine is the isolated S(+) enantiomer. Arketamine is the isolated R(−) enantiomer.5-6

Chirality matters here because the two enantiomers carry meaningfully different receptor profiles. S-ketamine binds the open NMDA channel with roughly three to four times the affinity of R-ketamine at the standard site, which is the historical basis for treating the S enantiomer as the clinically active form and the regulatory rationale for esketamine’s separate development pathway.7 That assumption has held up better in the anesthetic context than in the antidepressant one. Comparative-efficacy meta-analyses of racemic ketamine and intranasal esketamine in treatment-resistant depression, drawing on twenty-four randomized trials, find response and remission estimates for the racemate at least comparable to and arguably stronger than those for the isolated S enantiomer.8 One reading of that pattern: R-ketamine has antidepressant action of its own, possibly through downstream metabolites the racemate produces in different proportions. Another reading: the trial designs and patient populations differ between the racemic and the esketamine literatures in ways an indirect meta-analysis cannot resolve. Arketamine programs now in clinical development will, if they read out, deliver the first direct measure of what the R enantiomer does on its own.

The branded-versus-generic forks the molecule has taken since the racemic compound went off patent decades ago (the original 1966 compound patent having lapsed in the 1980s) build on this chirality story, whose ethics Chapter 3 takes up. Janssen’s development program patented intranasal esketamine, an isolated stereochemical fraction of the molecule whose composition could be claimed independently of the racemate the field had been using off-label for two decades. Spravato, the resulting intranasal formulation, reached the U.S. market in March 2019 for treatment-resistant depression and was expanded to monotherapy in 2025.9 Generic racemic ketamine, meanwhile, has remained the workhorse molecule in surgical anesthesia, in off-label psychiatric infusion clinics, and in the at-home telehealth subscription market. Anyone who hears ketamine in 2026 should pause to ask which of these molecules and which of these settings the speaker has in mind. A great deal of confusion in public discourse about the drug, including some that has reached congressional testimony, follows from collapsing them.10-12

A small library of metabolites complicates the singular noun further. The body converts ketamine, primarily through CYP3A4 and CYP2B6 in the liver, into norketamine, then into a family of hydroxynorketamines (HNKs), then into a series of further oxidation and conjugation products that are eventually excreted in urine.13-14 One of these, (2R,6R)-hydroxynorketamine, was reported in 2016 to produce antidepressant-like behavior in mice through a mechanism that did not engage the NMDA receptor at all.15 The claim has been litigated for a decade. Whether the strong version of the HNK story survives further human work, the broader point holds: the body simultaneously clears ketamine and generates a second and possibly third pharmacological story alongside the parent compound, one that pharmacologists have been trying to quantify for a decade without yet settling.



The route is the dose

Ketamine’s route of administration changes its pharmacology more than the milligram-per-kilogram number on the syringe does. Intravenously administered ketamine bypasses the liver’s first pass and delivers, by definition, one hundred percent of the dose into systemic circulation. An intramuscular injection achieves roughly ninety-three percent bioavailability, with peak plasma concentration about five to ten minutes later.16-17 Intranasal sprays land in the roughly forty-five percent range and peak at roughly twenty minutes. A sublingual or buccal troche delivers about twenty-five to thirty percent. Oral ketamine, swallowed and absorbed through the gut, drops to sixteen to twenty-four percent, because the liver metabolizes most of the dose before any of it reaches the brain.18-19 Given these differences, the same five-hundred-milligram pharmacy vial produces very different drug exposures depending on how a clinician delivers it, and the operating-room rule of thumb that one milligram of intravenous ketamine equals roughly four milligrams of oral ketamine is approximate at best.
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A useful way to feel the difference is to follow one patient through each setting. A polytrauma patient in a Baltimore emergency department receives one milligram per kilogram of racemic ketamine by slow intravenous push and is in surgical anesthesia within thirty to sixty seconds. Plasma drug concentration peaks at the moment of injection and drops sharply thereafter as the molecule distributes into tissue. In the supervised infusion clinic, a depression patient receives the same body-weight dose at a slower rate, often 0.5 milligrams per kilogram over forty minutes by infusion, which produces a flat psycholytic plasma plateau in place of an anesthetic peak. The Spravato patient inhales fifty-six or eighty-four milligrams of esketamine across two or three nasal spray devices administered alternating nostrils. Plasma esketamine peaks twenty to forty minutes after the last spray, and the clinic observes her for at least two hours.20 The KAP patient who receives a sublingual troche in a home preparation tucks eighty to two hundred milligrams under the tongue for ten to fifteen minutes, swallows what is left, and absorbs a lower, longer-lasting plasma curve with a meaningful contribution from the swallowed-and-metabolized fraction.21-23

The clinical consequences of those route differences are substantial. A higher plasma peak produces a more intense dissociative state, a steeper subjective onset, and a tighter monitoring requirement. A flatter plasma curve produces a longer psycholytic window with milder peak dissociation and a different integration trajectory afterward. Metabolite ratios also move with route. Oral and sublingual administration produce relatively more norketamine and HNK exposure per parent-drug exposure than intravenous administration does, because the first-pass liver transit produces metabolites before the parent drug ever reaches the brain.24-25 Whether that ratio matters for clinical outcome is still an open question. That it differs, and differs reproducibly, is well established.

Route choice is therefore a pharmacological choice. It carries downstream consequences for dissociation, antidepressant kinetics, metabolite exposure, monitoring burden, and the patient’s experience of the session.

The route grammar also has practical limits. Intravenous administration requires an infusion setup, trained personnel, and clinical monitoring. Since the 1970s, the operating-room standard has been continuous pulse oximetry, blood-pressure measurement at regular intervals, and resuscitation capability at the bedside.26-27 Intramuscular administration removes the IV setup but retains the depth and intensity of effect, which is why it remains the preferred route in austere settings and in KAP work where a single deep session is the protocol. Intranasal esketamine bypasses the IV setup and the IM injection, at the price of more variable absorption and a longer post-dose observation window. Oral and sublingual administration push variability further and lower the molecule’s depth and intensity, at the price of substantially more variable individual plasma levels and a metabolite-dominant pharmacology.



What the liver does next

Ketamine is extensively metabolized in the liver, primarily by N-demethylation through CYP3A4 with contributions from CYP2B6 and, in some studies, CYP2C9.28 Its principal product is norketamine, an active metabolite with roughly one-third the anesthetic potency of the parent compound and a longer half-life. Norketamine is then further hydroxylated, primarily to (2S,6S)- and (2R,6R)-hydroxynorketamine, and dehydrogenated to dehydronorketamine, with subsequent glucuronidation and renal excretion.29-30 Parent ketamine’s elimination half-life falls within roughly two to four hours in healthy adults; norketamine’s extends four to six hours. HNK accumulates for several hours after the parent drug has cleared and is detectable in plasma for up to a day after a single infusion. Ketamine’s volume of distribution is large (roughly two to three liters per kilogram), reflecting the molecule’s lipid solubility and its rapid partitioning into brain and adipose tissue. Total body clearance approaches hepatic blood flow, which is why route differences and CYP variation matter so much for plasma exposure.31 A patient who reports the next-day “afterglow” or the next-day fatigue from a single infusion is metabolizing something, and the chemistry of what they are metabolizing is mostly worked out; what that metabolite exposure does to clinical outcome is the part pharmacology has not yet been able to pin down with human data.

(2R,6R)-hydroxynorketamine is the most litigated metabolite claim in the field. The mouse work showed the HNK molecule producing antidepressant-like behavior in standard rodent assays without engaging the NMDA receptor at the concentrations that would have been required, with the suggestion that the antidepressant action of ketamine in humans might be mediated by HNK directly, and not by the parent compound’s NMDA block.32 Had it held, the implication would have been substantial: HNK lacks the dissociative pharmacology of the parent compound and could in principle be developed as a non-dissociative antidepressant. The translation to humans has been harder than the mouse data suggested. HNK has cleared Phase 1 safety and tolerability in healthy volunteers, but antidepressant efficacy in patients with depression has not yet been demonstrated in a published clinical trial, and the parent compound’s NMDA block remains the most parsimonious mechanism for the rapid clinical effect.33 The narrower claim pharmacologists now defend is that HNK and other metabolites carry pharmacology of their own, and that the antidepressant mechanism is unlikely to be a single-receptor story.34-35

Pharmacogenomic variation in CYP2B6 affects oral esketamine plasma levels in ways recent work has begun to map. A 2026 study of CYP2B6 genotype in patients receiving oral esketamine reported that carriers of reduced-function variants showed substantially higher plasma exposure and longer elimination, with implications for dosing that the trial sample was too small to settle.36 The result is frontier work, but it belongs in a chapter whose job is to show why a one-size-fits-all dose is a clinical convenience. A patient with reduced CYP2B6 function who takes an oral troche at the same milligram dose as a fast-metabolizer neighbor is, at the brain, receiving a higher and longer exposure. Tools to measure these differences exist. The trials that would translate them into dosing protocols have yet to be run.



The open channel

The receptor target most central to ketamine’s pharmacology is the N-methyl-D-aspartate (NMDA) glutamate receptor, a ligand-gated ion channel that opens when glutamate binds its agonist site and the cell membrane is sufficiently depolarized to release a magnesium ion from the channel pore. The magnesium block is a physiologically important detail. At a cell’s resting membrane potential, the channel pore holds a magnesium ion that prevents ion flow even when glutamate is bound. Only when the cell depolarizes is the magnesium expelled and the channel made conductive. Because it opens only when glutamate binding and membrane depolarization occur together, the NMDA receptor functions as a coincidence detector, a substrate for the kind of activity-dependent synaptic strengthening that underlies learning and memory. Ketamine binds inside the open channel, where it physically blocks ion flow through the pore — a binding mode the receptor pharmacology calls uncompetitive and open-channel antagonism.37 Anis and colleagues at the Royal Veterinary College in London provided the first systematic brain-level demonstration in 1983, showing that ketamine and phencyclidine selectively reduced central mammalian neuronal excitation by N-methyl-aspartate without similarly suppressing excitation by other amino-acid transmitters.38 That selectivity matters because the molecule is acting on one receptor system specifically.

Two features of the block shape the rest of the chapter. First, the block is use-dependent: ketamine reaches its binding site only when the channel is open, which is to say only when glutamate has bound the receptor and the cell has been depolarized enough to expel the magnesium plug. A circuit that is firing therefore picks up the block; a silent one stays unaffected. This is why a single dose of ketamine leaves much NMDA signaling intact across the brain. Landing disproportionately on the circuits that happen to be active during the time the drug is in circulation, the block is selective by circumstance rather than by design.39-40

The second feature is the paradox that use-dependence produces. NMDA receptors reside on both excitatory pyramidal cells and on a population of fast-spiking GABAergic interneurons whose job is to keep the excitatory cells in check. In many cortical circuits, the interneurons are the more active population at baseline. For that reason, the use-dependent NMDA block lands first and hardest on them. The pyramidal cells, freed from the interneuron brake, fire more, and the cortical and limbic regions where this disinhibition occurs see a transient increase in glutamate release.41-42 This is the architectural detail that makes the rest of the mechanism story possible.

At anesthetic doses, the NMDA block is dense enough to suppress excitatory transmission system-wide and consciousness collapses. At subanesthetic doses, the block is partial, the disinhibition wins out, and downstream excitatory throughput rises. A drug that blocks excitatory glutamate transmission produces, at subanesthetic doses, a glutamate surge.



The glutamate surge that follows

The glutamate that pours out of the disinhibited pyramidal cells lands on AMPA receptors on the same cells’ dendrites and on neighboring cells, and the activated AMPA receptors drive several downstream signaling cascades that researchers have spent a decade mapping. Three of these pathways carry most of the explanatory weight. First is the mTORC1 pathway, named for the mechanistic target of rapamycin complex 1, a kinase complex that, when activated, promotes the local synthesis of synaptic proteins. Nanxin Li and Ronald Duman’s 2010 study in Science showed that a single subanesthetic dose of ketamine activated mTORC1 in the rat prefrontal cortex, increased the synthesis of synaptic proteins, and produced rapid and sustained dendritic-spine formation. Blocking mTORC1 with rapamycin in rodents abolished the behavioral antidepressant response.43 The mechanism described a literal physical fact, not a metaphor: ketamine grew new synapses on the cells whose loss had been associated with chronic depression in the rodent stress literature.

The second pathway operates through brain-derived neurotrophic factor (BDNF) and its receptor TrkB. Ketamine’s antidepressant action in mice requires a rapid increase in BDNF protein in the hippocampus, driven by the deactivation of eukaryotic elongation factor 2 (eEF2), which lifts a brake on BDNF translation.44 BDNF, in turn, drives spinogenesis, synaptic strengthening, and the kinds of plasticity that animal models associate with sustained behavioral recovery from chronic stress. The Li and Autry pathways converge on the same architectural endpoint: new and stronger synapses on pyramidal cells in mood-relevant cortical and limbic regions.45-46

Third comes a dopamine pathway in the medial prefrontal cortex. Subanesthetic ketamine rapidly enhances glutamate-evoked dendritic spinogenesis there through dopaminergic mechanisms, with D1-receptor signaling necessary for the rapid spine formation that follows the drug. A 2021 Northwestern study provided the demonstration, extending the previously glutamate-centric synaptogenesis story into the dopamine system.47 Adding a longer-term dimension, a whole-brain mapping study reported that chronic ketamine exposure produced a divergent impact on the dopamine system, with structural and connectivity changes that took weeks to develop and that the acute single-dose paradigms had missed.48

These three pathways are the best current map of how a single subanesthetic ketamine dose produces, at twenty-four hours and beyond, behavioral effects that the receptor block itself has long ceased to mediate. The pharmacology is direct. A use-dependent NMDA block disinhibits cortical glutamate; the glutamate surge activates AMPA throughput; AMPA throughput drives mTORC1, BDNF, and dopamine signaling; those signaling pathways drive new synapse formation; and the new synapses underwrite a behavioral and clinical response that outlasts the parent drug’s two-to-four-hour half-life by days to weeks. Recent reviews treat the broad structure as established, though the precise hierarchy of downstream nodes (which are necessary for the clinical response and which are merely sufficient) remains an active question.49-50



Causality, tested

What has been described is a sequence of plausible steps, each supported by evidence of correlation and, in many cases, by evidence of pharmacological perturbation. Blockade experiments that knock out one step and ask whether the downstream consequence survives supply the strongest causal evidence available. AMPA antagonism with NBQX abolishes ketamine’s antidepressant-like behavior in rodents, which supports the claim that the glutamate-to-AMPA throughput is the load-bearing step and that the NMDA block is, mechanistically, the doorway and not the room.51-52 Rapamycin pretreatment in rodents blocks mTORC1 activation and abolishes the antidepressant-like behavior, supporting mTORC1 as a necessary downstream node.53 BDNF and TrkB manipulation in mouse genetic models supports BDNF signaling as the necessary plasticity engine.54 HNK substitution in mice produces antidepressant-like behavior on its own, which is evidence for at least a partial metabolite-mediated mechanism.55

Most interesting is the human result that broke from the rodent literature’s prediction. Oral rapamycin given to depressed patients before a standard subanesthetic ketamine infusion was expected to attenuate the twenty-four-hour antidepressant response that the rodent rapamycin work had erased. It failed to do so. Rapamycin-pretreated patients showed antidepressant responses at twenty-four hours indistinguishable from placebo-pretreated patients, and at two weeks the rapamycin-pretreated patients showed a higher response rate, suggesting that rapamycin may even have prolonged the benefit.56 The mouse-to-human translation that investigators had built into their working model failed in the most direct test that had been performed. mTORC1 is part of the rodent story, but the human story involves additional or different mechanisms an mTORC1 blocker leaves untouched.

The opioid-system challenge presents the same interpretive complication. Naltrexone pretreatment, blocking the endogenous opioid system, attenuated the antidepressant effect of intravenous ketamine in patients with treatment-resistant depression in a 2018 Stanford trial, with the secondary measure of dissociation unaffected by the naltrexone.57 The implication was provocative: ketamine’s antidepressant action may depend, at least in part, on engagement of the endogenous opioid system. Replication efforts have been mixed, and the debate over methods is ongoing,58 but the result joins HNK, dopamine, and the post-rapamycin uncertainty as evidence that the NMDA-to-AMPA-to-plasticity story is necessary but probably partial. Moghaddam’s reading of the field puts the point gently: the NMDA receptor is the molecular handle, with downstream signaling as the destination.59-60



The other receptors in the room

NMDA is the principal target. Other receptor systems engage at clinically relevant concentrations and likely contribute to subjective, analgesic, and side-effect profiles. The clearest secondary engagement is at the HCN1 channel, the hyperpolarization-activated cyclic-nucleotide-gated channel that contributes to neuronal pacemaking. Ketamine’s anesthetic action in animal models depends in part on HCN1 inhibition independent of the NMDA block.61 Opioid-receptor engagement, as the Williams result above suggests, may contribute to the antidepressant action. Mu-opioid binding at subanesthetic concentrations is documented and complicates the picture of an entirely glutamate-driven mechanism.62-63

Sigma-1 receptor binding may contribute to the dissociative and dysphoric features of the experience, though the evidence is largely from cell systems and animal models. Muscarinic and nicotinic acetylcholine receptors bind ketamine at clinically achievable concentrations and probably contribute to the bronchodilator effect that anesthesiologists value in patients with reactive airway disease. Monoamine transporter engagement is weak at clinically relevant doses and is unlikely to carry a meaningful share of the antidepressant action. Ketamine works through a mechanism distinct from the SSRIs. The dopamine system, as noted above, is engaged downstream of the NMDA block and through prefrontal D1 signaling rather than through direct dopamine-receptor binding by the parent compound.64-66

A reasonable hierarchy: NMDA antagonism is the anchor mechanism; AMPA throughput is the necessary downstream node; mTORC1, BDNF/TrkB, and dopamine-D1 signaling are the principal plasticity pathways; HNK and other metabolites carry secondary pharmacology of plausible but uncertain clinical importance; opioid-system engagement, HCN1 inhibition, and cholinergic and sigma engagement contribute to specific clinical and side-effect features. Reading the polypharmacology as evidence of complexity rather than confusion clarifies what the drug is: an anchor NMDA mechanism whose downstream cascade and auxiliary receptor engagements give it a clinical texture no single-target compound in the class has matched.



What the dose buys

The dose ranges for ketamine span roughly two orders of magnitude, from a sub-perceptual oral microdose at the low end to an induction anesthetic at the high end. In practice, the dose chosen is the most consequential single decision a clinician makes about how the drug will act. The convention that has held in psychiatric infusion since the original Berman 2000 and Zarate 2006 trials is 0.5 milligrams per kilogram of racemic ketamine administered intravenously over forty minutes, and the convention has survived because it lands the patient reliably in a psycholytic window without crossing into surgical anesthesia.67-70 Whether 0.5 mg/kg is also the optimal dose is a different question, and the dose-ranging trial that addressed it most directly produced a mixed answer.

Fava and colleagues provided the most direct dose-ranging evidence in a five-arm randomized trial of adjunctive intravenous ketamine in treatment-resistant depression, comparing 0.1, 0.2, 0.5, and 1.0 milligrams per kilogram against an active placebo (intravenous midazolam) over a single dose, with response measured across one to three days.71 The 0.5 mg/kg and 1.0 mg/kg arms separated significantly from placebo at day one; the 0.2 mg/kg arm showed a nonsignificant trend in the same direction; the 0.1 mg/kg arm produced essentially no benefit. The reading trialists have taken from the result is that 0.5 mg/kg falls near the bottom of the effective dose range for a single-session protocol and that higher doses fail to clearly outperform 0.5 mg/kg in the antidepressant context, although the response on individual scales differed in ways the trial design could only partly arbitrate. The pediatric and analgesic literatures have explored lower doses with their own conclusions, and the at-home oral and sublingual protocols operate at milligram-equivalent doses that, after bioavailability correction, fall in or below the 0.5 mg/kg IV range.

Dose-response curves in psychiatry are rarely linear. Ketamine appears to follow an inverted U at antidepressant endpoints, with response rising from sub-effective to effective and then leveling or potentially declining at higher doses, while the dissociative-effect curve continues to rise with dose well past the antidepressant plateau.72-73 Behind the inverted U is the disinhibition-versus-suppression inflection: at subanesthetic doses the use-dependent block hits the fast-spiking GABAergic interneurons disproportionately and produces a glutamate surge, whereas at higher doses the block becomes dense enough to suppress the excitatory cells themselves and the glutamate surge collapses into anesthesia. The antidepressant window lies where the disinhibition is maximal and the excitatory suppression has not yet taken over. For a clinician facing a non-responder to a 0.5 mg/kg infusion, pushing the dose up is unlikely to add much antidepressant benefit and very likely to add dissociation, blood-pressure elevation, and the kind of subjective intensity that complicates the integration session afterward. The standard maneuvers a sophisticated infusion practice draws on are dose schedule (single, twice-weekly induction, weekly or biweekly maintenance), route adjustment (intramuscular for deeper experience, intranasal esketamine for branded-protocol patients), and adjunctive psychotherapy in place of a continuously rising milligram count.74-75

Across the full range of clinical use, with approximate figures, the dose grammar looks like this: anesthetic induction lies at 1.5 to 2.0 mg/kg IV or 4 to 5 mg/kg IM; subanesthetic infusion for depression falls at 0.5 mg/kg IV over forty minutes; intranasal esketamine peaks at fifty-six or eighty-four milligrams per session; intramuscular KAP doses span 0.5 to 1.5 mg/kg depending on the protocol; sublingual troche doses span fifty to four hundred milligrams per session in psychotherapy contexts; oral compounded protocols for daily use span fifty to one hundred fifty milligrams; the Joyous daily oral microdose ranges fifteen to one hundred fifty milligrams;76 recreational doses span fifty to two hundred milligrams insufflated for a typical recreational session. The numbers are approximate, the bioavailability correction across routes matters more than the milligrams themselves, and the individual variability is large enough that any specific patient’s effective dose is empirically determined for each patient.77-80



Tolerance, tachyphylaxis, and repeated exposure

Ketamine’s response curve over repeated dosing is the chapter’s last unsettled question and the one most relevant to the long-term clinical and harm-reduction landscape. The acute pharmacology described above is reasonably mapped. Weekly, biweekly, and daily exposure across months and years is less mapped. Phillips and colleagues showed in a randomized trial that a six-session twice-weekly induction protocol produced a higher response rate than a single infusion and that monthly maintenance infusions extended the benefit in responders.81 The maintenance literature has grown since, with infusion clinics and KAP practices converging on roughly monthly maintenance schedules for patients who respond to induction and on tapered withdrawal for those who lose response.

Tachyphylaxis, the gradual loss of effect with repeated dosing, is documented but variable. A 2024 case report described a patient who had received intravenous racemic ketamine continuously over more than five years and developed clear tachyphylaxis, with the same dose producing progressively smaller antidepressant responses and the protocol eventually requiring escalation that failed to restore the earlier benefit.82 The case is one patient. Whether tachyphylaxis is rare or common in long-term maintenance is unknown in any rigorous prospective sense. The Spravato maintenance trials provide some long-term data;83 the off-label generic literature provides less. The at-home daily-dose subscription model, by its nature, generates more long-term exposure than any of the supervised protocols, and the long-term tolerance and dependence profile of that model is the most underdocumented part of the evidence base.

Cross-tolerance between ketamine and other dissociatives (PCP, methoxetamine, MXP, and the broader recreational arylcyclohexylamine family) is plausible on receptor-pharmacology grounds and documented in case reports, but the systematic clinical literature is thin. Cross-tolerance with classical psychedelics is unlikely on pharmacological grounds (the receptor systems differ) and remains undocumented in the published literature. Dependence and abuse liability fall into their own category. Sanacora and colleagues list controlled-substance status, substance-use history, and ongoing screening for misuse among the safety considerations that any responsible off-label protocol should incorporate.84-85 Chapter 14 takes up the harm-reduction side of repeated exposure at length, including the bladder injury (ketamine cystitis) and the cognitive effects that emerge in heavy long-term users. Ketamine works through a pharmacology that is acutely well mapped and chronically only partly mapped. Its long-term repeated-exposure behavior, in the populations now using it across the country, has not yet been studied at the scale the prescribing pattern would require.

One instruction above all: whenever ketamine is described, ask which ketamine (racemic, esketamine, arketamine, HNK), by what route (IV, IM, intranasal, sublingual, oral), at what dose (anesthetic, subanesthetic, microdose), over what time (acute, repeated, maintenance), and for which outcome (anesthesia, analgesia, antidepressant response, dissociative experience, abuse liability). The same molecule answers each of those five questions differently.



Key Takeaways


	“Ketamine” is not one drug. Racemic ketamine, the isolated S enantiomer (esketamine), and the research-stage R enantiomer (arketamine) carry meaningfully different receptor and clinical profiles, and the route and dose at which any of the three is given changes the pharmacology more than the body-weight number on the syringe does.

	Route is dose. IV bioavailability is one hundred percent by definition; IM is roughly ninety-three percent; intranasal esketamine is roughly forty-five percent; sublingual is twenty-five to thirty percent; oral is sixteen to twenty-four percent. The same milligram-per-kilogram dose produces very different plasma curves, metabolite ratios, monitoring burdens, and subjective profiles across these routes.86-88

	The receptor mechanism operates through a use-dependent, open-channel NMDA block that disinhibits cortical pyramidal cells, produces a transient glutamate surge, activates AMPA throughput, and drives mTORC1, BDNF/TrkB, and dopamine-D1 plasticity signaling that builds new synapses on mood-relevant cortical and limbic circuits over twenty-four to seventy-two hours.89-94

	The metabolite story is partly worked out. Norketamine, the hydroxynorketamines (HNKs), and minor metabolites carry pharmacology of their own. The strong claim that (2R,6R)-HNK alone mediates the human antidepressant effect is unsupported by current human evidence. The weaker claim that the metabolite family contributes to the clinical picture is well supported.95-97

	The 0.5 mg/kg IV-over-40-minutes convention lies near the lower edge of the antidepressant-effective dose range. Pushing the dose higher adds dissociation faster than it adds antidepressant benefit. Dose-response in psychiatry follows an inverted U at antidepressant endpoints with a continuously rising dissociative-effect curve.98-100

	Causal-blockade studies show that the rodent antidepressant pathway runs through AMPA, mTORC1, and BDNF/TrkB. The human rapamycin-pretreatment study by Abdallah and colleagues failed to abolish the twenty-four-hour antidepressant response and may have prolonged it. The result shows that the mouse-to-human translation is incomplete and that the working mechanism captures part, not all, of what the drug does in people.101-104

	Repeated-exposure pharmacology is partly mapped. Twice-weekly induction and monthly maintenance extend benefit in responders; tachyphylaxis in long-term continuous treatment is documented in case reports but its prevalence is not yet known; the long-term safety and dependence profile of daily-dose at-home subscription models has not been studied at the scale the prescribing pattern would require.105-107
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5 The Brain Under the Influence

In a Manchester research suite in 2007, a healthy volunteer lay in an fMRI scanner while a slow intravenous infusion delivered subanesthetic ketamine into his arm. The protocol was a within-subject crossover, designed by William Deakin and his colleagues at the University of Manchester to ask a narrow question with an unexpected answer. Conventional anesthetic pharmacology predicted that an NMDA antagonist would reduce excitatory transmission and therefore reduce the blood-oxygen signal the scanner measured. The volunteer’s prefrontal cortex did the opposite. The BOLD signal rose in the mid-posterior cingulate and precuneus and in lateral and medial frontal regions, peaked while the volunteer reported the dissociative and dysphoric effects familiar from earlier behavioral work, and was suppressed when a second arm of the same trial pretreated him with lamotrigine, an inhibitor of presynaptic glutamate release.

The reading the Manchester team published in 2008 was clinical and exact: ketamine increases brain activity in regions central to mood and salience processing, and the magnitude of the increase follows the subjective experience of the drug. The depth of pharmacological block, by contrast, falls away as a predictor once the dissociative effects appear.1

At the level of the receptor and the synapse, the mechanism is a use-dependent NMDA block disinhibiting cortical glutamate, an AMPA-driven cascade through mTOR and BDNF and dopamine, a plasticity tail that outlasts the parent compound by days (Chapter 4). This chapter takes that mechanism story up to the scale of the whole brain. What it asks is whether the receptor pharmacology has a recognizable signature when the unit of observation is no longer a cell or a circuit but a network distributed across cortex and subcortex. It does, though that signature departs from the simple “switch off the default mode” picture borrowed from the early psilocybin literature; acute disruption, delayed reorganization, and chronic structural change have not yet been cleanly disentangled, and the imaging literature is still mid-course.


The first ketamine scans

Near the front of a small literature that had begun to ask what John Krystal’s schizophrenia-probe pharmacology looked like inside a scanner, the Manchester study sat at an inflection point. Krystal’s foundational 1994 paper, run in healthy male volunteers at the West Haven VA, had shown that a subanesthetic ketamine infusion produced dose-dependent psychotomimetic, dissociative, perceptual, cognitive, and neuroendocrine effects across a battery of rating scales. Those effects were measured with the Brief Psychiatric Rating Scale for positive and negative symptoms, the Clinician-Administered Dissociative States Scale for the dissociative phenomena, formal cognitive tests for working memory and abstract reasoning, and serum cortisol and prolactin to track the neuroendocrine axis the drug perturbed. The paper made no imaging claim. Its purpose was to establish that the drug could, in nonpsychotic adults under controlled conditions, transiently model symptoms relevant to schizophrenia research, and that the model behaved in dose-related ways an investigator could titrate.2 The imaging studies that followed were attempts to ask what brain-level events accompanied that perturbation, and the Manchester result was one of the first to show, in BOLD signal, that ketamine raised excitatory activity in mood-relevant regions.

Cerebral metabolism and blood flow under subanesthetic ketamine carry the same imprint the BOLD signal showed, and two early positron-emission studies from a Finnish group worked that question through both methods. Regional glucose metabolism in ten healthy volunteers given subanesthetic ketamine rose in cingulate, frontal, parietal, thalamic, and insular regions on FDG-PET, with the strongest signal anchored in the anterior cingulate and the thalamic nuclei central to arousal regulation.3 Cerebral blood flow at S-ketamine anesthetic doses, measured with H2-15O-PET a year later in the same design, rose in excess of metabolic need across the same broad regions, with the strongest signal again in cingulate and frontal cortex.4 Together the two studies established a hard finding. A drug that produced dissociation, anesthesia, and a powerful subjective withdrawal from ordinary reality did so while the brain it was working on was — by every metric the scanners could read — energetically active.

The discordance between the subjective state and the metabolic state mattered for what came next. Most of the imaging interest in psychedelics in the same decade was running through the serotonin-2A agonist literature, where the dominant finding under psilocybin and LSD was a reduction in default-mode-network coupling and a loosening of the network’s integrative grip on self-referential processing. That story carried a clean intuition: a drug that dissolves the ordinary sense of self should quiet the network that maintains it. Ketamine did not fit that picture; its default-mode signature, when it began to emerge through the 2010s, ran in several directions at once depending on dose, timing, sample, and method. The corrective imaging researchers have settled on through the past decade is to treat the findings as a description of distributed reorganization across many networks at once.



The default-mode story, corrected

Midline and lateral cortical regions that become active during rest, mind-wandering, autobiographical recall, and future imagining constitute the default mode network. Its core nodes include the medial prefrontal cortex (mPFC), the posterior cingulate cortex (PCC), and the angular gyri; its activity has been linked, across two decades of fMRI work, to self-referential thought, to rumination, and to the kind of inner narrative depression amplifies. Popular reading treats the network as the brain’s seat of ego, a useful shorthand for a general reader and a poor guide to the imaging evidence. The network does many things; turning it down fails to produce one consistent outcome; and the relationship between its connectivity patterns and any subjective state remains correlative.

At a Bonn collaboration, seventeen healthy men received intravenous S-ketamine or saline in a randomized double-blind crossover. Resting-state scans were seeded at the posterior cingulate, the fronto-insular cortex, the dorsolateral prefrontal cortex, and the intraparietal sulcus to interrogate the default-mode, salience, attention, and executive control networks one at a time. Each seed produced a distinct pattern. The default-mode seed at the posterior cingulate showed both increased and decreased connectivity depending on the partner region, not the clean default-mode-off signature researchers had been primed to expect. The salience-network seed at the fronto-insular cortex produced decreased coupling with the calcarine region, and that decrease correlated specifically with the negative-symptom ratings on the Positive and Negative Syndrome Scale. The dissociative and psychotomimetic measures the same battery captured showed no comparable link. The executive-network seed at the dorsolateral prefrontal cortex produced increased coupling with the anterior cingulate and the superior frontal gyrus, the regions the drug was simultaneously increasing in BOLD signal in Deakin’s earlier work. The paper’s working sentence was that ketamine modulates connectivity across multiple intrinsic networks without producing a clean default-mode-off signature, and that the direction of change in any given pair of regions depends on which seed the analysis chose.5

The delayed window in which antidepressant benefit emerges has been worked separately from the acute window, in a placebo-controlled crossover at the National Institute of Mental Health. Thirty-three unmedicated adults with major depressive disorder and twenty-five healthy controls received ketamine or saline in a double-blind placebo-controlled crossover, with scans about two and ten days after each infusion. The depressed participants showed an apparent normalization of insula-to-default-mode connectivity at two days that had reversed by ten days, a pattern compatible with the temporal envelope of clinical response.

The result is one of the cleanest illustrations of why the delayed window matters for any imaging account of antidepressant mechanism: the brain after ketamine differs from the brain on ketamine — and the connectivity changes that may underwrite clinical benefit emerge after the dissociative state has long since resolved.6

A 2021 systematic review consolidated the acute and delayed branches of the literature without flattening them. Across the acute studies in healthy volunteers, the dominant pattern was a broad increase in connectivity across multiple intrinsic networks. The default-mode-specific suppression researchers had initially expected did not appear as the leading signature. Across the delayed studies in depressed samples, connectivity changes were heterogeneous in direction and may reflect partial normalization of depression-linked patterns, with the drug’s effects varying across samples and timepoints.7 A UCLA multimodal-imaging analysis pushed the prediction question further. Pretreatment scans from sixty-one adults with treatment-resistant depression who then received a series of four ketamine infusions were used to train a model asking which connectivity features predicted symptom change. Connectivity between anterior default-mode nodes and the posterior insula carried particular weight in predicting reductions across mood, anhedonia, and rumination measures.8 A 2026 network-localization study from a Zhengzhou-led collaboration applied a connectome-based mapping method to integrate heterogeneous findings from earlier work, including some of the studies cited above and many more, into a connected circuit involving the default-mode, ventral-attention, and frontoparietal networks. The result suggests that the apparently incompatible findings of the earlier literature can be reconciled when the connectivity changes are read as distributed perturbations of a single circuit, with the drug acting through coordinated network modulation across regions.9

Ketamine, on the imaging evidence the past decade has produced, perturbs the relationships among self-referential, salience, and control networks. Its action on each one varies with dose, timing, and sample. The corrective reading some of the practitioner authors have offered is useful when it stays general. Dow and Levy’s account, for general readers, describes the default mode as the self-referential and rumination-heavy network the antidepressant effect needs to interrupt; Frey and Lassalle describe it similarly.10-12 Hyde’s clinical-handbook framing folds the same network into a depression-as-imbalance model in which default-mode hyperconnectivity coexists with frontoparietal weakness, and the rapid antidepressant effect is read as a temporary restoration of that balance.13 Each framing carries the conceptual stakes without committing to a clean default-mode-network-off (DMN-off) mechanism, and each leaves the door open for further network-level specificity as the imaging field matures.



Visual cortex and the sensory periphery

Anyone familiar with the classic psychedelic literature may expect a chapter on the brain under a psychoactive drug to spend considerable space on the visual cortex. The serotonergic psychedelics have a striking imaging signature there: under psilocybin and LSD, eyes-closed activity in primary visual cortex can reach magnitudes ordinarily produced by viewing the actual world, which gives the receptor pharmacology a clean phenomenological anchor for the closed-eye visuals those drugs produce. Ketamine carries the same kind of expectation, and the imaging answers it differently.

Thalamocortical and salience-network coupling shows the strongest ketamine marker in sensory processing, with no stable primary-visual-cortex finding to parallel the serotonergic literature. Deakin’s BOLD work captured altered activity in occipital regions, but the larger increases sat in anterior and limbic territory. Mueller’s seed-based analysis identified decreased salience-network coupling with the calcarine region, which suggests that the sensory periphery is being uncoupled from its usual salience-weighting partners. Taraku’s reward-circuit work captured visual and parietal links into the broader habenular and accumbens connectivity changes that tracked anhedonia improvement, which places visual cortex inside circuits the drug is reorganizing, even where the strongest activation sits elsewhere.14-16

Absence of a clean ketamine V1 finding is itself useful information. Karl Jansen’s earlier consciousness-and-NMDA framing in Ketamine: Dreams and Realities leaned heavily on the visual phenomenology of the drug as evidence for a “mental modem” structure in which sensory and self-referential systems were being uncoupled in a particular way.17 That framing receives partial support and partial complication from the imaging literature. Ketamine’s sensory effects appear to run through changes in how sensory regions communicate with salience and control networks, with the primary sensory cortex itself staying close to baseline activation. The narrower brain-level claim is that the event behind the dissociative-visual phenomenology is a coupling change among networks rather than activation at the primary sensory surface.



Networks that move together

Across large-scale networks, ketamine reorganizes traffic. No single region bears the action cleanly, and that is the stronger generalization the imaging evidence supports. The most carefully designed serial-infusion connectome study to date comes from a UCLA group. Sixty-one adults with major depressive disorder received four 0.5 mg/kg infusions over two weeks, with resting-state scans before treatment and after the first and fourth infusions. At baseline, the depressed sample showed connectivity differences from healthy controls across somatomotor and association-default systems. After treatment, several of those connections moved toward the control pattern, and the participants who achieved clinical remission were the ones whose cortico-striatal-cerebellar loops showed the largest movement. The cortico-striatal-cerebellar circuit is the network through which the frontal cortex coordinates with the striatum and the cerebellum in the selection and timing of motivated behavior. Depression is associated with characteristic disruptions in that circuit’s connectivity, and a finding that remitter status concentrates in patients whose loops moved toward control patterns gives the clinical effect a network-level signature earlier single-region findings had missed. The chapter-level reading is that ketamine works by changing relationships among the very network families that depression had disrupted, with whole-brain coupling shifting in coordinated patterns across regions.18

Dendritic spines on prefrontal pyramidal cells regrow after a single subanesthetic dose, and that cellular fact makes the timing of the network changes biologically plausible. Prefrontal cortex mTOR activation after a single subanesthetic dose in rats drives rapid dendritic-spine formation that persists for at least a week, with local synthesis of synaptic proteins as the immediate downstream event.19 A parallel route through eEF2-dephosphorylation and rapid BDNF translation is required for the antidepressant-like behavioral response in mice.20 The two pathways converge on a single signaling structure since named the rapid antidepressant mechanism.21 Spine formation itself is necessary for sustained behavioral rescue at seven days, though absent as a requirement for the initial twenty-four-hour response. The temporal distinction was established by optogenetic spine ablation, a light-activated tool that selectively eliminated the new dendritic spines the drug had produced in prefrontal cortex while leaving the rest of the circuit intact, which separated the immediate behavioral rescue from the durable repair the spines underwrote.22 Dopamine-D1 signaling in medial prefrontal cortex is necessary for the rapid spine formation that follows a ketamine dose; the spines that grow on prefrontal pyramidal cells depend on a dopamine signal the drug unlocks from upstream, which places the dopamine system as an upstream regulator of the plasticity within a single integrated pathway.23

None of these preclinical anchors are human imaging evidence, and their role here is narrower. They make the temporal grammar of the human imaging studies biologically respectable. A drug whose plasma half-life is two to four hours can produce changes in network connectivity that are observable two and ten days later only if some cellular event has continued to do work after the parent compound has cleared.24-25 For that event, mTOR-driven spinogenesis is the best current candidate; whether the human network changes are the consequence of new spines, the marker of restored circuit function, or the byproduct of a different process the rodent paradigms have missed is still unresolved.26-27 Sitting here too is the translation question the rapamycin pretreatment trial raised in Chapter 4: a manipulation that should have erased the antidepressant response in humans failed to do so, which constrains how confidently the rodent mTOR story can be carried up to the human network-level findings.

Magnetoencephalography (MEG) bears on the network question from a different angle, with signal-complexity measures carrying the analytic weight in place of connectivity. Spontaneous MEG signals from healthy volunteers under ketamine, LSD, and psilocybin yielded a Lempel-Ziv complexity score in a Sussex-led cross-substance comparison. Lempel-Ziv complexity is a measure of how compressible a time series is: a more stereotyped signal can be described with fewer symbols and scores low, while a more variable signal requires more symbols and scores high. All three substances produced an increase in the score relative to placebo, the first cross-substance demonstration for the entropic-brain hypothesis. The result has been folded, sometimes loosely, into claims about psychedelic-mediated states of “higher complexity” or “richer consciousness.” A higher Lempel-Ziv score under ketamine means the measured MEG signal is less stereotyped by that metric; it does not mean the participant is wiser, healed, or in a metaphysically elevated state. What the result does support is a family resemblance among altered states produced by mechanistically distinct drugs: a glutamatergic dissociative and two serotonergic partial agonists all push the same broad measure in the same direction.28 Bita Moghaddam’s working summary of the network imaging field reads in similar terms: ketamine’s brain effects are complex and dynamic, distributed across many networks at once.29



Heat and flow

Glucose metabolism and cerebral blood flow rise under ketamine in the same regions where subjective change is most pronounced, and the older PET and SPECT studies that captured that pattern remain pertinent because they describe a feature of the ketamine state that fMRI alone cannot easily render. Turku PET results anchor the anterior cingulate and frontal cortex as the regions where the metabolic signature of the drug is strongest; the Manchester BOLD result placed the peak activation in the mid-posterior cingulate and precuneus, with additional increases in frontal and temporal cortex. Perfusion under S-ketamine anesthesia rose in excess of metabolic demand in the Finnish group’s design, an uncoupling of flow from metabolism that prior imaging studies had left undocumented for an anesthetic and that fits the broader picture of a drug doing several things at once at the same brain regions.30-32

A 2014 NIMH study gave the perfusion finding a clinical anchor. Thirty-six patients with treatment-resistant bipolar depression were randomized in a crossover, and a subset received FDG-PET scans before and after the ketamine infusion to assess the specifically anti-anhedonic component of response. The reduction in anhedonia, the loss of the capacity to feel pleasure that depression carries most heavily, correlated with increased metabolism in the dorsal anterior cingulate and the putamen, two regions central to reward processing and to the integration of motivation with action.33 Anhedonia is the depression symptom most resistant to conventional antidepressants, and the finding gave the perfusion work a target a clinician could care about. A patient whose mood-rating scale moves down by a few points after a single infusion is registering a clinical effect; a patient whose capacity to feel pleasure returns is registering a recovery the conventional pharmacotherapies have struggled to produce. Lally’s anchoring of that recovery in cingulate and putamen metabolism gave the rapid-antidepressant work a circuit-level finding the trial outcomes alone had lacked.

Ketamine works on the brain without turning it off. It can increase regional activity, redistribute flow, uncouple perfusion from metabolic demand, and reorganize the relationships among networks. The subjective experience of withdrawal from ordinary reality coexists with a brain that is — by several physiological measures — more active in the regions central to mood, attention, and self-referential processing.



Fast rhythms and the probe model

In frontal cortex, gamma-band oscillations rise under subanesthetic ketamine, and the connectivity between thalamic and cortical sources of fast oscillations breaks down in patterns that the slower scanning methods cannot capture. The MEG recordings Davide Rivolta and his Frankfurt collaborators ran on healthy volunteers under subanesthetic ketamine showed both effects, with a signature that paralleled abnormalities reported in unmedicated patients with schizophrenia.34 Gamma and theta functional connectivity in healthy volunteers under ketamine shifted across distributed cortical and subcortical sources in a Hamburg resting-state electroencephalography (EEG) study, with the theta changes carrying particular weight in regions central to attention regulation.35 A 2025 paper from a German group used a multimodal salience-processing paradigm in which volunteers were asked to respond to novel auditory and visual stimuli embedded in a stream of expected ones, and reported that subanesthetic ketamine altered the early electrophysiological response to salient stimuli specifically. The implication carried weight for the predictive-processing literature: ketamine perturbs the brain’s mechanism for weighting novel sensory input against the expectations the system has built up, which is the kind of perturbation the schizophrenia-probe paradigm was designed to capture.36

Ketamine’s gamma-band, salience-processing, and thalamocortical findings fall within a research lineage that uses the drug as a probe of schizophrenia-relevant biology. Real findings have emerged from the probe paradigm: gamma-band abnormalities, salience-processing alterations, and disrupted thalamocortical communication all show overlap between the ketamine state in healthy adults and the resting-state physiology of unmedicated patients with schizophrenia.37-38 Whether the probe captures the illness’s central biology or only some peripheral feature of it is a long-running debate. Keith Rasmussen’s account in The Ketamine Story in Modern Psychiatry offers a careful framing: ketamine partially models schizophrenia-relevant processes without reproducing the full illness, and the symptoms it produces are transient and pharmacologically reversible in ways the chronic condition lacks.39 As a research instrument the probe is useful for asking questions about glutamate transmission and predictive coding, and a few transient hours of a model is a different object from the chronic illness itself.

Cortical disinhibition ties the imaging and electrophysiological findings together at the mechanistic level. Use-dependent NMDA block falls disproportionately on fast-spiking GABAergic interneurons, which then release the excitatory pyramidal cells they normally restrain. In cortex and limbic regions, the result is a transient rise in glutamate release and an increase in the high-frequency oscillations that excitatory firing produces. Schizophrenia-probe research uses this signature to ask questions about NMDA hypofunction; depression research uses it to ask questions about glutamate-driven plasticity; imaging work uses it to ask questions about network reorganization. Sitting underneath all three traditions is the same pharmacological event, and researchers have begun converging on a single working framework that draws those lineages together.40-41



The plasticity tail and the reward circuit

Anhedonia, suicidality, and the rapid clinical response to a single infusion give the imaging and electrophysiological findings their stakes, and the question across all three research traditions is whether any of the brain changes ketamine produces underwrite the antidepressant effect. Cellular plausibility comes from the plasticity literature reviewed above. Network-level correlates come from the serial-infusion connectome work. Reward-circuit imaging supplies the link to anhedonia specifically.

In a UCLA study, static and dynamic functional connectivity from two reward-relevant subcortical structures (the lateral habenula and the nucleus accumbens) were examined in adults with treatment-resistant depression before and after four ketamine infusions. A small subcortical region, the lateral habenula has been established over the past decade as a critical node in the encoding of negative-value signals and in the suppression of reward-seeking under chronic stress;42 the nucleus accumbens lies downstream and integrates motivational salience with action. Habenular connectivity with visual, parietal, and cerebellar regions changed across the treatment course, with the largest changes concentrated in patients whose anhedonia ratings improved most. Accumbens connectivity moved in parallel directions, with both static (averaged across the scan) and dynamic (windowed across time) measures registering the treatment effect. A finding that ketamine modulates connectivity from these two structures in a way that follows anhedonia improvement gives the clinical claim about reward restoration a circuit-level anchor it previously lacked.43

Amygdala and hippocampus also figure in the limbic story, though the evidence on them is less concentrated than the reward-circuit work. Duffour’s clinical account, drawn from work with patients in a French psychiatric service, links ketamine’s apparent effect on the emotional charge of traumatic memory to amygdala-hippocampal circuit dynamics, with the suggestion that the post-acute plasticity period may open a reconsolidation opportunity the integration session can use.44 Peer-reviewed evidence for reconsolidation as the mechanism is thinner than the practitioner accounts imply. Ketamine produces measurable changes in limbic connectivity; whether those changes specifically support memory reconsolidation or a more general affective recalibration is one of several mechanism questions the trials have yet to resolve. The clinical-handbook reading of Edwards and Hyde extends this further into inflammation and suicidality, linking BDNF, glutamate, and inflammatory cytokine pathways to the rapid antidepressant effect at the level of mechanism narrative;45-46 the peer-reviewed evidence the practitioner accounts rest on includes the BDNF and plasticity work cited above, while the inflammation hypothesis remains a parallel literature the depression chapter will engage more directly.

Cellular mechanism, network signature, and trial response operate at three different scales, and translation among them runs partial in both directions. Rodent plasticity work identifies a cellular mechanism; connectome work in patients identifies a network signature; the trials identify a clinical response. Whether the three are causally linked, parallel manifestations of a shared underlying process, or partially independent stories remains for the indication chapters and their own evidence base to tease apart.



What chronic exposure does

Repeated ketamine exposure remakes the brain in directions the antidepressant research only partly anticipated. Molecular pathways that may underwrite a rapid antidepressant effect also describe a brain capable of structural change in response to repeated exposure, and the chronic-use studies provide the safety counterweight. Cortical thickness in long-term ketamine users has been characterized most comprehensively in a Hunan-led study of ninety-five adults with chronic nonmedical use, mostly recreational in pattern. The sample showed widespread reductions in cortical thickness compared to matched controls, with the strongest effects in frontal and parietal regions and the magnitude of thinning correlating with cumulative lifetime exposure.47 Parallel volumetric changes have been documented in a separate chronic-use sample from an Imperial group, including alterations in subcortical structures linked to subthreshold psychotic symptoms that gave the findings a particular relevance to the schizophrenia-probe lineage.48 The structural and functional imaging literature on long-term users has been consolidated across more than thirty studies in a 2022 systematic review, which concluded that chronic heavy use is associated with measurable brain changes across cortical, white-matter, and subcortical metrics, with the strongest and most consistent findings in frontal and limbic regions.49

Preclinical support arrived in a 2023 whole-brain mapping study in mice, at a level of resolution the human studies cannot reach. Tissue-clearing and light-sheet microscopy imaged the whole mouse brain after repeated ketamine exposure and quantified dopamine-system structural and connectivity changes across hundreds of regions in parallel. The result the paper highlighted was the divergence of the chronic-exposure effect from the acute one: regions that showed one kind of change after a single dose showed a different kind of change after repeated doses, with patterns that took weeks to develop and that the single-dose paradigms had missed entirely. The plasticity-story implication is that the cellular mechanism cast as therapeutic in the antidepressant research is the same mechanism cast as a structural risk in the chronic-use research; the direction of the remodeling depends on dose, frequency, and exposure history.50

Monitored clinical exposure and chronic nonmedical use draw on different evidence bases, and they should be held apart without either being dismissed. Dose, frequency, route, setting, and co-occurring exposures differ in every parameter between the recreational populations in the imaging studies and the populations the antidepressant trials draw on. Structural findings of this kind belong with Chapter 14, where harm reduction and screening live, and with Chapter 17’s open questions rather than as a generic safety claim against the molecule. Whether weekly or biweekly maintenance ketamine for treatment-resistant depression, sustained across years, eventually produces structural changes resembling those in the recreational-use literature remains a question the registered observational studies are still collecting data to answer.51



What the imaging cannot adjudicate

Brain-level correlates of the ketamine state can be described with increasing precision. Metaphysical status of the experience the drug produces sits beyond what the imaging evidence is built to adjudicate. A volunteer in a Manchester scanner whose anterior cingulate is brighter than baseline is, by any reasonable epistemic standard, the same volunteer who described — twenty minutes after the infusion ended — feeling that he had been somewhere other than the scanner. That brain-level finding is a description of one aspect of his state; it stands alongside his account, not in place of it.

Cross-substance entropy work and the noetic-quality discussion in the experiential and ceremonial writing bear on the same imaging findings examined above. Schartner’s finding that ketamine, LSD, and psilocybin all increase MEG signal diversity is a measurement claim about brain dynamics under altered states, and the imaging chapter is its right home. It is not a verdict on whether ketamine is a psychedelic in the experiential or therapeutic sense, on whether the dissociative state has therapeutic value, or on whether the subjective experience the participant reports has the noetic quality named by writers on the experience since William James. Those questions belong to the experiential and ceremonial chapters and their own evidence (Chapters 8 and 12). Phil Wolfson and Gita Vaid’s framing of the subjective state as therapeutically meaningful regardless of receptor pharmacology, and the Hartelius editorial framing of an interdisciplinary moment in psychedelic research, stand alongside the imaging work. Wolfson and Vaid argue that the impregnable value of the subjective experience persists even when the receptor and circuit mechanisms responsible for producing it are understood in detail, and that a clinical practice treating the subjective state as an inert side effect of plasticity-driving pharmacology misses what the patient is actually doing in the session.52 Hartelius and colleagues read the current moment as one in which the imaging, trial, experiential, and ceremonial literatures are beginning to be read together as parts of a single interdisciplinary project, each contributing its own evidence to the larger account of what ketamine does.53 Rick Strassman’s broader account of dissociatives within the psychedelic family adds a cross-substance perspective: ketamine’s psychotomimetic profile differs from the classic serotonergic profile across phenomenology, mechanism, and clinical effect, which means the family resemblance Schartner’s entropy work picks up is just that, and no more.54

Under ketamine, the brain operates hotter and more connected in ways that depend on dose, timing, sample, and method; the connectivity changes that may track clinical antidepressant response emerge in a delayed window the receptor pharmacology cannot directly explain; the plasticity work gives those changes their cellular plausibility; the cross-substance entropy work places ketamine inside a broad family of altered-consciousness signatures without collapsing it into the serotonergic category; and the chronic-use studies show that the same plasticity mechanism that may support clinical recovery can, under different exposure conditions, produce cortical thinning and subcortical change. The receptor-level events scale into the network-level events of this chapter; whether those network-level events scale further into the clinical and experiential outcomes of Chapters 7 through 11 is a question the imaging evidence partly anchors and partly defers to the trial and phenomenology literatures that follow.



Key Takeaways


	Ketamine raises glucose metabolism, cerebral blood flow, and BOLD signal in mood-relevant cortical and limbic regions rather than producing a global shutdown, and the energetic signature concentrates in anterior cingulate, frontal, and insular regions across PET, SPECT, and fMRI methods.

	The default-mode story for ketamine extends in several directions at once; the drug perturbs the relationships among default-mode, salience, and control networks in ways that depend on acute versus delayed timing and on whether the sample is healthy or depressed.

	Serial-infusion connectome work in depression suggests that network changes track clinical improvement, with anterior default-mode and posterior insula connectivity carrying particular predictive weight, and with remitter status concentrating in patients whose cortico-striatal-cerebellar loops move most strongly toward control patterns.

	Reward-circuit connectivity from the habenula and nucleus accumbens follows anhedonia improvement specifically, which gives the rapid-antidepressant account a circuit-level anchor for the symptom dimension most resistant to conventional treatment.

	The preclinical plasticity work, anchored in the mTOR, BDNF, and dopamine-D1 pathways, gives the delayed network changes their cellular plausibility, with optogenetic work separating immediate behavioral rescue from spine-formation-dependent durable repair.

	Electrophysiological work on cortical disinhibition, gamma-band abnormalities, salience-processing alterations, and disrupted thalamocortical coupling supports ketamine’s use as a partial schizophrenia probe while keeping the probe model’s limits visible.

	Cross-substance MEG signal-diversity work places ketamine inside a broad altered-states family with LSD and psilocybin without supporting a serotonergic identity, and the entropic measure should be read as a brain-dynamics description rather than as a verdict on therapeutic or metaphysical depth.

	Long-term nonmedical use is associated with cortical thinning, white-matter changes, and subcortical alterations that differ in exposure history from monitored clinical dosing; the structural findings belong with the harm-reduction and open-questions discussions rather than as a generic safety claim against the molecule.
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6 What Doesn’t Mix: Interactions and Contraindications

The contraindications section of the Spravato prescribing information, as the label read in March 2026, is short. Three conditions forbid the drug outright. Aneurysmal vascular disease, including thoracic and abdominal aorta and intracranial and peripheral arterial vessels. Arteriovenous malformation. History of intracerebral hemorrhage. To these the warnings and precautions section adds a longer list of conditions that require care without categorical exclusion: pre-existing hypertension, unstable cardiovascular disease, prior cardiac events, sleep apnea, severe hepatic impairment, and concurrent use of central nervous system depressants, psychostimulants, and monoamine oxidase inhibitors. Before each dose the patient’s blood pressure must be measured; after each dose the patient must be observed for at least two hours in a certified clinic.1 The document is the most authoritative single piece of contraindication writing in the field — and it is the wrong template for the chapter that follows.

The label is right about what it covers, which is one product, one route, one formulation, one supervised dosing protocol. The wider terrain of ketamine in 2026 includes an off-patent racemate delivered by intravenous infusion, an intramuscular formulation used in psychotherapy offices, a sublingual troche mailed to subscribers by direct-to-consumer telehealth companies, an oral capsule used by Dutch outpatient psychiatry, a research-stage R enantiomer, and a recreational drug sold in club bathrooms and at music festivals. Each of these occupies a different pharmacological situation, and a contraindication that is load-bearing in one situation may be irrelevant or differently weighted in another.

The chapter ahead is the chapter the label cannot be. Its job is the conceptual map that makes the label’s specifics, the consensus statement’s broader recommendations, the clinic’s actual practice, and the at-home patient’s actual exposure all legible as substance pharmacology.2-3


Three questions to ask in order

Any ketamine interaction or contraindication question breaks usefully into three smaller questions, asked in the order a careful prescriber asks them. Will this combination change the drug level? Will it change the body’s response to the drug? Will it change the mind’s ability to use the experience the drug produces? These three questions correspond to different pharmacological mechanisms and to different clinical consequences. They also correspond to the three rooms a contraindication can come from, and they reduce a category that often looks like a wall of items into something tractable.

Pharmacokinetics supplies the first question. Ketamine is extensively metabolized through hepatic cytochrome P450 enzymes, most prominently CYP3A4 and CYP2B6, with secondary contributions from CYP2C19 and CYP2A6, before clearing as norketamine and a small library of further metabolites.4-5 Any drug, food, or supplement that significantly induces or inhibits those enzymes can change how much ketamine reaches the brain. The exposure question is most consequential when the drug must travel through gut metabolism on the way to the bloodstream, which is to say in oral and sublingual administration, less consequential when the dose is delivered intravenously, intramuscularly, or intranasally, where first-pass metabolism is partly or fully bypassed.6

The second question is pharmacodynamic in the bodily-physiology sense. Ketamine raises blood pressure and pulse, increases intracranial pressure under some conditions, increases intraocular pressure, can produce bronchodilation and salivation, and at higher doses can compromise airway reflexes.7-8 Any combination that adds sympathetic load, suppresses respiration further, or sensitizes a vascular bed to pressure spikes can convert an ordinary expected effect into a high-consequence event. The body-response question is where the cardiovascular contraindications live and where the alcohol-and-sedative warnings find their footing.

The third question concerns the brain state ketamine produces. The basis of ketamine’s psychiatric use is a dose-dependent disinhibition of cortical glutamate and the downstream plasticity cascade described in Chapter 4 and Chapter 5. Some other drugs can blunt or interrupt that state in ways that leave blood pressure and sedation noticeably unchanged while still dampening the therapeutic opening the protocol aims for. Some can also bend the experience in ways that make it harder to integrate afterward. Benzodiazepine blunting, opioid antagonism, and a number of more subtle pharmacological modulators live in this third room.

Most “doesn’t mix” claims in circulation belong to one of these three categories, and the category determines what kind of problem exists. A combination can be unsafe, ineffective, or uninterpretable, and those three outcomes call for different responses.



What changes the drug level

The clearest specific exposure interaction in the ketamine literature is grapefruit. Twelve healthy volunteers who drank 200 milliliters of grapefruit juice three times a day for five days, and then took an oral dose of S-ketamine on the fifth day, showed an approximately threefold increase in ketamine exposure, an approximately twofold increase in peak plasma concentration, and a modest prolongation of half-life compared with the same dose taken with water.9 The mechanism is the irreversible inhibition of intestinal CYP3A4 by furanocoumarins in the juice, which Karl Lassalle’s clinic-facing handbook captures plainly: any drug that inhibits the enzymes the gut wall uses to metabolize ketamine will increase the amount of ketamine that reaches the bloodstream, and grapefruit is the best-known of those drugs.10

The grapefruit finding offers three lessons. The first is that route matters. A glass of juice that triples oral S-ketamine exposure may have little or no measurable effect on an intravenous infusion, an intramuscular injection, or even an intranasal spray, because each of those routes bypasses gut wall metabolism partly or completely. Physiologically-based pharmacokinetic modeling of intranasal esketamine, fed real CYP3A4 and CYP2B6 inhibitor and inducer data, predicts that most perpetrator drug-drug interactions are clinically modest at the approved dose and conditions of use.11 Oral and sublingual routes carry the full weight of gut-wall metabolism; the intranasal route is partly insulated from it.

The second lesson is that the enzyme list extends well past grapefruit. Strong CYP3A4 inhibitors such as ketoconazole, itraconazole, clarithromycin, ritonavir, and high-dose nefazodone can raise ketamine exposure when the route makes them relevant. Strong CYP3A4 inducers such as rifampin, carbamazepine, phenytoin, phenobarbital, and St John’s wort can lower it. CYP2B6 modulators contribute additional uncertainty. A patient on a chronic CYP-modulating regimen occupies a different pharmacological situation from a patient on no concomitant medications, and the difference is large enough to matter for at-home sublingual or oral protocols where the dose is not titrated by a clinician watching for effect.12-13

Supplements fall into their own pharmacological tier, where the evidence base for ketamine specifically is thin and the temptation to invent rules is strong. St John’s wort, marketed widely for mild depression and well-characterized as a CYP3A4 inducer in other drug-drug interaction studies, can be expected on pharmacological grounds to reduce oral ketamine exposure, though no ketamine-specific clinical trial has measured the size of the effect. Grapefruit, Seville orange, and pomelo juice all contain the relevant furanocoumarins. Some adaptogenic herbs and “metabolism-supporting” stacks marketed online inhibit or induce the same enzymes that drug-interaction studies have mapped for other drugs. The clinical advice is not avoid all supplements but the sentence Lassalle and the regulatory documents converge on: disclose what is being taken, simplify the session, and treat the gut wall as part of the pharmacology, an active surface that determines what reaches systemic circulation.14-15

What the exposure question excludes is a tyramine code. Ketamine lacks the serotonergic mechanism of MDMA or the classic psychedelics, and the dietary cautions that bracket those drugs fail to transfer. A patient who has read the do not eat aged cheese lists for monoamine oxidase inhibitors and worries that the same logic applies to a ketamine session is reading a code written for a different molecule. The MAOI question for ketamine belongs in the body-response section that follows, where the concern is cardiovascular rather than dietary: a sympathomimetic question, not a dietary one.



What changes the body’s response

Ketamine is sympathomimetic at the doses used clinically, which is the medical word for it raises blood pressure and pulse. Reassuringly, the increase is usually transient, often modest, and almost always manageable under standard monitoring. The Riva-Posse cohort of 684 subanesthetic infusions in 66 depression patients reported a mean diastolic peak of about 3 millimeters of mercury around thirty minutes into the infusion and no infusions discontinued for blood-pressure reasons.16 The Zhou cohort of 741 infusions in 135 patients showed a similar pattern, with age, baseline hypertension, dose, and the depth of the dissociative experience all predicting larger peaks.17 The Ansari cohort, the largest of the three at 2,342 infusions in 138 patients, found a blood-pressure peak concentrated around forty minutes and severe hypertension in 17 patients across 23 sessions, which works out to under one percent of sessions but twelve and a half percent of patients across a long treatment course.18 Both denominators belong together: a rare per-session event can still affect a meaningful minority of people across a year of repeated dosing.

The label takes the contraindication side of this picture seriously. Aneurysmal vascular disease, arteriovenous malformation, and history of intracerebral hemorrhage are absolute, because in each of these conditions a temporary pressure rise that a healthy vasculature absorbs without difficulty can rupture a vessel that is already weakened or already prone to bleed. Uncontrolled hypertension and unstable cardiovascular disease enter as relative cautions, but the label warns that a pressure surge superimposed on an already-elevated baseline can move a patient from a tolerable peak into an emergency one.19 Karl Jansen’s older Body Electric chapter put the same observation in plainer language: intravenous ketamine usually produces a modest rise in blood pressure that returns to normal within minutes, but rare dramatic rises and rare rhythm problems have been reported.20 These cautions are an attempt to match an expected physiological effect to the bodies in which the effect occurs.

Two medication categories enter this section because they add to the body’s sympathetic load in ways that summate with what ketamine is already doing. Psychostimulants, including prescription amphetamines and methylphenidate at therapeutic doses, raise blood pressure on their own; their combination with ketamine falls within a monitoring category, and a category the clinic-world handbooks treat as requiring an explicit conversation with the prescriber before dosing.21-22 Monoamine oxidase inhibitors — the older class of antidepressants that includes tranylcypromine and phenelzine — are a more complicated case. For ketamine, the MAOI question is not the serotonin-syndrome question that organizes MAOI cautions in the psychedelic literature. It is mostly a sympathomimetic question. By blocking the enzyme that breaks down norepinephrine and other catecholamines, an MAOI primes the cardiovascular system to respond more vigorously to anything that raises catecholamine release, including ketamine, and a label-level caution follows.23 A retrospective cohort of patients receiving subcutaneous or intravenous esketamine while continuing tranylcypromine, inside a German inpatient psychiatric service with full vital-sign monitoring, reported statistically detectable but clinically small blood-pressure changes that were managed without serious events.24 That paper falls well short of licensing self-directed combination. It shows the proper reasoning structure: a high-risk pharmacological pairing can sometimes be carried out in an environment built for it, and the existence of that environment is part of what makes it safe.

From the label and from the older clinical-handbook literature come three other physiological situations. Active uncontrolled hyperthyroidism, in which the thyroid is already driving catecholamine sensitivity and cardiovascular tone upward, can amplify ketamine’s expected cardiovascular effects in ways that the depression-clinic cohorts deliberately excluded, and trade-book authors treat it as a precaution at minimum and a contraindication in active or unstable cases.25 Conditions associated with elevated intracranial pressure occupy similar territory through a different mechanism: ketamine can raise intracranial pressure in some patients under some conditions, and a patient with a recent traumatic brain injury, a known intracranial mass, or a previously documented pressure problem is in a situation the label explicitly addresses.26 Narrow-angle glaucoma and other conditions associated with elevated intraocular pressure form the smallest of the three categories, but the principle is the same. Strassman captures the clinical reasoning in compact form: higher doses of ketamine raise blood pressure and may cause problems in people with heart disease, and ketamine also increases intraocular pressure and may cause problems in people with glaucoma.27 The same expected pressure effect carries different stakes depending on the body it lands in.

The CNS depressant category, which the label flags for monitoring, enters the body-response section through a different door. Alcohol, benzodiazepines, opioids, and other sedatives can suppress respiration, weaken airway reflexes, and increase the risk that a vomiting episode under dissociation becomes an aspiration event. A toxicology review of clinical ketamine and recreational ketamine alike treats benzodiazepines as possible acute rescue agents in agitation but also as a class whose chronic exposure adds risk and reduces interpretability.28 Jansen’s older guide put the airway warning in the most compact form available: if a sedative is taken at the same time as ketamine, the risks of suppressed breathing and impaired airway reflexes rise sharply, and the relevant sedative list includes alcohol, diazepam, temazepam, other sleeping tablets, opiates, and barbiturates.29 Alcohol warrants a specific note: most people who drink it socially rarely think of it as a drug. A controlled review of ketamine-and-alcohol interactions identifies plausible additive risks across central nervous system depression, cardiovascular response, urinary effects, and behavioral disinhibition, with the largest concern being polydrug toxicity in uncontrolled exposure.30 Recreational and uncontrolled co-use, surveyed across populations who use both substances together, shows a different harm profile from monitored clinical dosing.31-32 When ketamine and alcohol are paired close enough in time to interact, the contraindication is the geometry of two depressant central nervous system actions added together in an airway that needs both.

Last in the body-response category is the opioid question, which has both a respiratory dimension and an analgesic-pharmacology dimension. Chronic opioid therapy and ketamine can coexist clinically, and ketamine is increasingly used in pain management for its opioid-sparing effects.33-34 At the same time, the combination requires attention to respiratory monitoring and to cardiovascular load. Naltrexone and other opioid antagonists raise a separate concern, one that sits at the level of the brain rather than the body, and that story belongs in the next section.



What changes the mind’s response

Benzodiazepines, opioid antagonists, and a handful of other agents interact with ketamine by changing the neuropsychological event the dose is meant to produce, leaving plasma level and cardiovascular signature untouched. The clearest evidence of this kind comes from chronic benzodiazepine exposure. A Czech depression-treatment cohort, comparing responders and non-responders to a standardized racemic ketamine infusion protocol, found that daily benzodiazepine use above 8 milligrams of diazepam equivalent separated the two groups with sensitivity of about 80 percent and specificity of about 85 percent, and that the poorer outcome in benzodiazepine-using patients was visible at day three and at day seven.35 The mechanism is unsettled but plausible. Benzodiazepines work by enhancing inhibitory transmission at the GABA-A receptor, the brain’s brake on cortical excitability. Ketamine produces its therapeutic state by disinhibiting cortical glutamate, the brain’s accelerator. A drug class whose entire pharmacology is enhancing the brake may dampen a treatment whose entire pharmacology is releasing the accelerator. Keith Rasmussen’s clinical synthesis captures the corollary plainly: lorazepam, used as a pretreatment in early experimental ketamine work, reduced acute emotional distress without consistently reducing dissociation or improving cognition, which suggests benzodiazepines can blunt some components of the ketamine state without uniformly suppressing it.36

Translating this evidence into a categorical exclusion would be a mistake. A short-acting benzodiazepine taken occasionally for panic differs from chronic high-dose clonazepam as an exposure. A patient who needs a benzodiazepine to manage seizure risk or severe agitation is in a different position from a patient using one as a sleep aid. The evidence supports something narrower than benzodiazepines are contraindicated, something closer to chronic exposure above a clinically meaningful dose is associated with reduced antidepressant response, especially in the days following the infusion, and discontinuation or dose reduction in coordination with the prescriber may improve outcomes for patients whose benzodiazepine use is not load-bearing for other medical or psychiatric reasons.37-38 Some providers ask patients to hold benzodiazepines for twelve to twenty-four hours before a session when clinically safe to do so, a practice that trade-book authors on ketamine-assisted psychotherapy describe as common but always subordinate to the prescriber’s judgment about whether withholding the drug would itself be dangerous.39

Alongside the benzodiazepine story sits the opioid-antagonist story, which complicates the standard NMDA-only account of ketamine’s antidepressant mechanism. A Stanford crossover trial pretreated a small group of depressed patients with naltrexone — an oral opioid receptor antagonist — before infusion-dose ketamine; the antidepressant response at twenty-four hours and at three days was substantially attenuated while the dissociative effects of the dose were not. The trial was stopped early, and its result has been one of the most-discussed findings in the mechanism literature ever since.40 A 2025 randomized crossover replication, using magnetic resonance spectroscopy to measure glutamatergic activity in the anterior cingulate as well as depressive-symptom response, reported attenuation of both the brain response and the symptom response after naltrexone pretreatment.41 Neither study establishes that ketamine is an opioid drug, and a chapter that turned them into that claim would flatten what remains a multimodal mechanism story. Together they establish that opioid receptor activity is one component of ketamine’s antidepressant action under at least some protocols, and they justify treating naltrexone, buprenorphine, methadone, recent opioid administration, and active opioid withdrawal as distinct clinical facts in a screening conversation rather than collapsing them into a single substance use item.

Lamotrigine, an anticonvulsant and mood stabilizer that modulates glutamate release at the presynaptic terminal, is a useful counterexample to mechanistic overconfidence. Its biology predicts that it should reduce ketamine’s effects, because if ketamine works by disinhibiting cortical glutamate, then a drug that reduces glutamate release should soften the result. Early experimental work was consistent with that prediction, with lamotrigine dampening some of ketamine’s positive, negative, and dissociative symptoms in healthy-volunteer challenge studies.42 The systematic review and subsequent clinical work have softened the prediction considerably. A pharmacological review found a small and heterogeneous literature in which the modulation was variable. A preliminary cohort report in treatment-resistant depression found no clear response or remission difference among patients taking lamotrigine, with a modest reduction in dissociation; a larger real-world sample, drawing on a Yale clinic database, found no differential clinical outcomes among patients with unipolar depression receiving ketamine or esketamine while on lamotrigine.43-45 The lesson is that a plausible mechanism can become a monitoring question, and the chapter’s job is to ask which it is.

Ketamine and electroconvulsive therapy interact in three different ways, and the distinction matters because all three appear in patient histories a clinician or patient brings to this question. Anesthetically: ketamine has been studied as the sedating agent for electroconvulsive therapy (ECT) itself, in place of methohexital or propofol, on the reasoning that its NMDA antagonism might enhance the seizure-related plasticity ECT depends on. Augmentatively: a single ketamine infusion can be administered as an adjunct to a course of conventional ECT in the attempt to accelerate or deepen the antidepressant response. Comparatively: ketamine and ECT have been put head-to-head as treatments for treatment-resistant depression, with the most recent trials suggesting they fall in a similar response neighborhood for certain populations rather than producing dramatically different outcomes.46 None of these uses has become a standard pathway; each remains an active area of research.47-48 For ECT-naive readers, the interaction question is therefore subtler than do not combine. It is whether a given patient’s history of ECT, current ECT course, or contemplated ECT course alters what a ketamine session is for and what its risks are.

Lithium is the cleanest example in the medication-interaction literature of an interaction question that has answered itself with absence. Both lithium and ketamine touch glutamate signaling, and a handful of early reports kept the question open. The Veraart systematic review found no clear interaction evidence in the depression treatment context, and the available pharmacological data have remained silent since.49 Much the same applies to SSRIs and SNRIs. The standard antidepressants that the largest share of patients arriving at ketamine treatment are already taking rarely interfere meaningfully with ketamine’s acute effects or with its antidepressant response, and most clinics continue them through treatment. Carolyn Frey’s patient-facing handbook puts the resulting practice in plain terms: standard antidepressants generally do not significantly interfere with ketamine and do not need to be stopped before treatment, and continuing an SSRI or SNRI alongside ketamine may help sustain the antidepressant response between sessions.50



The psychiatric contraindications, written as questions

Psychiatric contraindications for ketamine arrive in the popular literature as a list. The list, in its most careful versions, names history of psychotic disorder, active mania or hypomania, active substance use disorder, severe dissociative instability, and uncontrolled cardiovascular conditions; the trade-book version captures the absolute-versus-relative distinction with reasonable accuracy.51 As a rough screen the list is useful. On its own, though, it is the wrong size for the clinical reasoning these conditions require, because every item on it demands more than a yes-or-no answer.

Active mania is a clear case. Ketamine is activating at the doses used psychiatrically, capable of producing euphoric, energized, or grandiose states that share surface features with hypomanic affect, and a patient already in an active manic episode has impulsivity, sleep loss, and risk-taking already present before any dissociative intervention begins. A case report of possible iatrogenic ketamine-induced mania, in a patient receiving the drug for postoperative pain rather than for depression, supplies a concrete caution without pretending to settle population incidence.52 Dow and Levy land on the strongest sentence available to a general-reader chapter: ketamine can be activating, and this can push people with uncontrolled bipolar disorder into mania or hypomania, with the strongest warning reserved for active mania or hypomania at the time of dosing.53

Stabilized bipolar depression is the harder case, and recent studies have moved it out of the categorical-exclusion column. A review of ketamine for bipolar depression argued against blanket exclusion of stabilized bipolar patients from ketamine treatment while preserving caution around mania risk and around the appropriate co-medication context.54 The general clinical synthesis is that bipolar depression spans more than a single state, and a patient with stable mood, an effective mood-stabilizer regimen, and a treating psychiatrist who can monitor for switch risk may be in a different position from a patient whose mood phase has been volatile in recent months. The literature is too small to translate this into a precise screening rule, and the responsible chapter says so. What it can say is that the question has stopped being whether bipolar depression is excluded and has started being how the exclusion is qualified.

Psychotic depression and unipolar psychotic features form a parallel case. A systematic review of esketamine and ketamine for depressive episodes with psychotic features identified ten studies, sixty unipolar and nineteen bipolar psychotic-depression cases, a high overall risk of bias in the included evidence, and no reported mania switch or psychotic worsening across the small and selected base.55 A separate review of ketamine for negative and depressive symptoms in schizophrenia found no randomized trials and only a handful of case reports and small clinical observations, some suggesting benefit without psychotic provocation.56 Neither paper establishes an indication; both narrow the categorical exclusion. Read together, they support three claims: that a personal history of psychotic illness, and especially active psychosis, remain serious caution states that warrant specialist assessment; that the small published treatment base in carefully screened psychotic-depression populations has so far shown an absence of the simple worsening pattern that older taboo language predicted; and that the absence of randomized trial evidence in schizophrenia-spectrum disorders is itself a finding that changes what the exclusion can claim.

Substance use disorders fall on a similar gradient. Ketamine carries documented dependence potential, and active uncontrolled ketamine use disorder, alcohol use disorder, or stimulant use disorder change both the safety and the interpretability of a treatment session.57-58 At the same time, ketamine is being investigated as a treatment for alcohol use disorder and other addictions, with the subjects of those trials selected and monitored in ways that bear little resemblance to recreational polydrug use.59-60 A patient stabilized in a structured trial for alcohol use disorder differs from a person combining ketamine, alcohol, and cocaine without monitoring. The broader Kwan and colleagues review of ketamine for psychiatric disorders preserves the distinction: clinical usefulness and abuse liability coexist, and the relevant question for a given patient is whether ketamine can be held well enough in this person’s current life for the encounter to help.61

Several of the items on the standard list describe the situation more than the patient. A patient in unstable housing with no aftercare structure is a different prospect from the same patient embedded in stable outpatient psychiatric care. A patient whose family or partner cannot be present after dosing is a different prospect from the same patient with a competent support person at home. Receiving ketamine in a certified monitoring clinic is a different position from receiving sublingual lozenges at home with no in-person follow-up. Both trade-book authors and clinicians circle this distinction without always naming it. Some of what looks like a contraindication on the patient’s chart is a contraindication on the setting.



The serotonin syndrome question, in proportion

Serotonin syndrome is the most easily sensationalized boundary in the ketamine interaction literature, and the evidence is narrow enough to require careful handling. A 2024 case report described recurrent serotonin syndrome in a patient receiving ketamine-assisted electroconvulsive therapy while on a regimen that included serotonergic polypharmacy and a recent buprenorphine taper, with autonomic instability, neuromuscular hyperactivity, and altered mental status that resolved with treatment and returned with a second ketamine-ECT session.62 Ketamine alone lacks a meaningful direct serotonergic action, and general clinical guidance treats SSRIs, SNRIs, and serotonin-related antidepressants as compatible with ketamine treatment.63-64 What the case report shows is that unusual combinations, especially involving ECT, opioid-receptor activity, and serotonergic polypharmacy, can converge in ways that produce a rare but documented adverse event.

Ketamine plus an SSRI sits in a different pharmacological world from MDMA plus an SSRI. Molecular landscape, mechanism, and published serotonin-syndrome literature all differ: for monotherapy ketamine and standard antidepressants, systematic reviews find only case-level rarities.65 Mishandling this question can frighten patients into discontinuing antidepressants whose maintenance is itself part of their treatment, which is a worse outcome than the rare adverse event the warning was meant to prevent.



What the literature does and doesn’t show

The contraindication literature for ketamine has three distinctive shapes. The first is that the most carefully studied interactions are in the populations the trials were designed to study, which is mostly screened depression cohorts under monitored infusion or supervised intranasal dosing. The cardiovascular safety numbers from Riva-Posse, Zhou, and Ansari describe what happens in such cohorts, not what happens in recreational use, not what happens to a patient with uncontrolled hypertension taking sublingual lozenges at home, and not what happens to a patient stacking supplements with daily oral ketamine in a direct-to-consumer subscription. The studies are honest about who they enrolled, and the contraindication language has to be read with that screening in mind.

The second shape is that interaction questions are usually framed as nuisance covariates in the literature, downstream of the main analysis instead of inside the design. A serious prospective interaction study would stratify benzodiazepine dose, benzodiazepine half-life, lamotrigine exposure, naltrexone status, lithium status, antidepressant class, MAOI status, and stimulant use, then follow short-term subjective effects and longer antidepressant outcomes through a structured protocol. That kind of study is uncommon because it is expensive and sometimes ethically difficult to design, and the result is that available evidence often rests on observational cohorts and post-hoc analyses. Head-to-head designs that would settle the questions cleanly remain rare. ClinicalTrials.gov in 2026 lists active or recently completed trials on ketamine interaction, naltrexone-pretreatment, bipolar depression, psychotic depression, cardiovascular safety, and esketamine pharmacokinetic interactions, which means investigators still treat these questions as unsettled.66

The third shape is that trade-book authors and consensus panels have done useful work the trials have left undone. The Sanacora consensus statement supplied clinicians with a checklist of screening domains that has structured clinic practice for nearly a decade.67 A professional position statement from the American Association of Nurse Anesthesiology and American Psychiatric Nurses Association framed ketamine infusion therapy for psychiatric disorders as a monitored medical intervention requiring specific competencies.68 Carolyn Frey’s Ketamine for Healing, Keith Rasmussen’s clinical synthesis, and the Wolfson and Hartelius collection on ketamine-assisted psychotherapy each describe the way the contraindication list looks from inside the practice, with attention to medication disclosure, screening conversation, and the difference between absolute and relative cautions that no trial alone can supply.69-71 Drawn from clinicians who have watched the screening question play out across many patients, these accounts carry knowledge the trials do not.

The deepest point about contraindications is the one the trade-book authors arrive at independently. Contraindication is a matter of fit, not a moral category or a punishment. It is a way of asking whether this drug, in this body, with this medication history, at this moment in this life, can be held well enough for the encounter to be useful.72-74 Chapter 7, on the course of an experience, takes up what happens when the answer to the question is yes.



Key Takeaways


	Ketamine’s interaction and contraindication terrain is best read through three questions, asked in order. What will change the drug level? covers cytochrome P450 induction and inhibition and is most consequential for oral and sublingual routes. What will change the body’s response? covers cardiovascular contraindications, monoamine oxidase inhibitor and stimulant co-administration, and respiratory and airway risk from sedatives and alcohol. What will change the mind’s ability to use the experience? covers benzodiazepine blunting, opioid-antagonist interruption of the antidepressant signal, and the smaller modulatory effects of lamotrigine.

	The clearest specific dietary interaction is grapefruit, which can triple oral S-ketamine exposure through intestinal CYP3A4 inhibition.75 The effect is route-dependent and applies most strongly to oral and sublingual dosing.

	Cardiovascular contraindications come from a physiology that is well-characterized. Subanesthetic ketamine raises blood pressure transiently in most patients and severely in a small minority across long courses.76-78 Aneurysmal vascular disease, arteriovenous malformation, and prior intracerebral hemorrhage are the conditions the Spravato label contraindicates absolutely.79

	Chronic high-dose benzodiazepine exposure is associated with attenuated antidepressant response to ketamine, with a clinically meaningful threshold around 8 milligrams of diazepam equivalent per day.80 The finding is an efficacy interaction rather than a safety contraindication. Naltrexone pretreatment attenuates both the brain-level glutamatergic signal and the depressive-symptom response to ketamine in two small but consistent trials.81-82

	Standard antidepressants, including selective serotonin reuptake inhibitors and serotonin and norepinephrine reuptake inhibitors, do not require discontinuation before ketamine treatment in current clinical practice; the serotonin syndrome literature is limited to rare case-level events in unusual combinations rather than to a class-wide signal.83-84

	Psychiatric contraindications are most usefully written as questions about state rather than diagnosis. Active mania, unstable psychosis, severe dissociative instability, and uncontrolled substance use are caution states; carefully selected and monitored patients with stabilized bipolar depression or with psychotic depressive features have not shown the simple worsening pattern that older taboo language predicted.85-87
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Experience








Disclaimer

The three chapters that follow describe the ketamine experience in more detail than any other part of this book: the shape it takes as it rises and falls, the detachment and the out-of-body states people report from inside it, and the forms it takes when it turns frightening or hard. They are built from what researchers measured, what clinicians and patients recorded, and what people who have taken the molecule have tried to put into words afterward. They describe what has happened to others, not what will happen to you, and the accounts vary so widely that no two sessions look alike.

That distinction matters most for one kind of reader: the person preparing to take ketamine. Detailed descriptions of an altered state, read in advance, do not sit inertly in memory. They furnish the mind with images, and the mind under ketamine reaches for what it has been given. A reader who has just studied an account of what others saw is more likely to see something like it, and to interpret the experience through the frame the page supplied, than a reader who arrives without a script. The most striking and most useful part of a session, when it comes, tends to arrive in a place no prior description could have named, and a map drawn in advance can quietly close that place off.

So if you are preparing for your own session, take this as the book’s one direct piece of advice about its own contents: the most useful thing you can do with the chapters that follow is to read them afterward rather than before. Let the experience be itself first, then come back here for the language to think about what happened. Nothing in these three chapters is needed beforehand. The preparation that does matter, the medical screening, the setting, the people present, lives in Part Five and is written to be read ahead of time.

For every other reader, the curious, the clinician, the person trying to understand what this molecule does to a human mind, no such caution applies. Read straight through. The detail is the point.




7 The Arc of an Experience

A few minutes after the infusion begins, sound moves back a step. Room edges round off; the patient feels the body settle into the chair as if the chair had grown slightly larger; words a clinician might be saying come a half-beat slow. Someone who walked into a Connecticut research suite at 0.5 milligrams per kilogram of intravenous racemic ketamine over forty minutes is now somewhere between two states. Speech is still possible. Eyes can still open. But the sense of being the speaker has loosened, and the next twenty or thirty minutes will pass in a way the language of ordinary attention is poorly built to follow. This is the opening minute of one route of one ketamine session, the route the rapid-antidepressant trials of the early 2000s ran on and the route that established the modern psychiatric ketamine clock.1-2 Other routes produce other openings. A sublingual troche dissolves under the tongue for ten or fifteen minutes before anything noticeable arrives. An intramuscular injection in a therapist’s office crosses into altered consciousness within two to five minutes.3-4 An intranasal esketamine visit unfolds across two or three sprays per nostril at five-minute intervals, with monitoring for at least two hours afterward.5 Same molecule. Different clocks. The chapter ahead is about those clocks.


Routes set the clock

Ketamine has no single arc because it has no single route. Route into the body determines how quickly the molecule reaches the brain, how steeply it rises, how long the peak persists, how clean the descent is, and whether the post-session tail leaves the person impaired for hours or for most of a day. Three clocks run through every session: a pharmacology clock that follows absorption, distribution, and clearance; a phenomenology clock that traces onset, peak, depth, re-entry, and afterglow; and a safety clock that monitors blood pressure, sedation, mobility, and discharge readiness. The three overlap. None replaces the others.

The numeric route map comes from a foundational pharmacokinetic study of intravenous, intramuscular, and oral ketamine in humans.6 An intramuscular injection is absorbed quickly and produces roughly 93 percent bioavailability. Swallowed ketamine, by contrast, delivers only about 17 percent of the dose to the bloodstream, because the liver metabolizes most of the molecule to norketamine before any of it has a chance to cross into the brain. Terminal half-life is roughly three hours. Above a plasma concentration of about 160 nanograms per milliliter, the analgesic threshold shifts. Measured in the anesthesia era for analgesia rather than for meaning, these numbers became the spine of every route discussion that followed, because the body absorbs and clears the molecule on the same curve whether the protocol was built around surgery, depression, or psychotherapy.

Clinical convention rests on that pharmacokinetic spine. A 0.5-milligram-per-kilogram intravenous infusion over forty minutes, the protocol the modern psychiatric ketamine literature opened with, is a historical default. It survived because early depression trials used it, because the rate is clinically controllable, and because it balanced subjective intensity with monitoring.7 Studies have since used lower and higher doses, faster and slower administration, and routes including oral, sublingual, transmucosal, intranasal, intramuscular, subcutaneous, and intravenous delivery. What clinics inherited was a clock, not a protocol derived from depression research.

Walk into an infusion clinic, a Spravato center, a ketamine-assisted-psychotherapy office, and an at-home telehealth program in 2026 and you meet four versions of the same molecule on four different clocks. Intravenous delivery bypasses the liver’s first pass and puts the full dose into systemic circulation; the line can be slowed or stopped if a patient destabilizes mid-session. An intramuscular dose enters the bloodstream over two to four minutes and cannot be pulled back once given. An intranasal esketamine visit involves two or three sprays per nostril at five-minute intervals, with the strongest part of the session usually around forty minutes after the last spray and a labeled observation period of at least two hours.8 A sublingual troche dissolves over ten to fifteen minutes, with a slower onset, a lower peak, and a longer plateau than the parenteral routes, plus an absorption that varies with saliva, swallowing, and individual metabolism. Effects of nasal ketamine begin within three to five minutes and last about thirty to sixty minutes. Intramuscular effects begin within three to five minutes and last about an hour.9

A second distinction matters more than the clock numbers do. Pharmacological return and practical recovery are different curves. Coordination, judgment, and reaction time remain impaired for several hours after the subjective intensity has faded, even as the acute peak softens as plasma concentration falls.10 The Spravato label codifies this with its two-hour observation period and its instruction that the patient may not drive for the rest of the day.11 For a clinic, over may mean the infusion has ended or the monitoring period has expired; for the patient, over may mean speech has returned but the body still feels altered; for a caregiver, over may mean the person can walk safely, eat, sleep, and stay away from the steering wheel. These are different endpoints, and the sections that follow depend on keeping them distinct rather than collapsing them into a single moment of conclusion.



Onset, peak, return, recovery

For a person sitting in a clinic chair, the felt sequence is underway before the drug is. Dimly lit and usually quiet, the room carries a charged quality during the wait.12 Vital signs are checked; the nurse confirms the fasting interval and the medication holds. The intravenous line is placed. The pump starts. Within two to five minutes, most people describe the first signs as a pleasant heaviness or warmth, a sense of the body becoming slightly distant, and a softening of the ordinary sense of self.13 Sound recedes one step. Proprioception, the body’s continuous sense of where its limbs are in space, loosens. The shift is gradual and unmistakable. One patient memoir describes thoughts that can still be directed but have lost their stickiness, as if obsession had momentarily released its grip.14 With a sublingual troche or an oral dose, the same loosening typically takes hold later, over twenty to forty minutes, and feels softer through its course.

Peak experience is the period of most intense altered consciousness, typically falling between roughly twenty and fifty minutes into an intravenous infusion, though this varies widely with dose, body composition, and the person’s prior familiarity with the state.15 Time often dilates and may seem to dissolve altogether. In clinical-trial samples and in the practitioner-handbook accounts, this temporal shift is the most reliable single marker that the peak has arrived.16-17 Body boundaries loosen further than they did during onset, and at deeper doses what the recreational and psychonautic literature calls the K-hole arrives, a ceiling state many therapeutic protocols are designed to land short of. Chapter 8 contains the full dimensional content of the peak (body distortion, K-hole architecture, autonomous-presence reports, near-death-style imagery). The present chapter frames the peak as a temporal phase, the longest single phase of the arc and the one against which the descent and afterglow are measured.

Intranasal esketamine unfolds on its own rhythm and is the route most first-time depression patients encounter in 2026. Under clinician supervision the patient self-administers two or three sprays per nostril at five-minute intervals; effects build across the first ten to fifteen minutes; dissociation and sedation are most pronounced through roughly the first forty minutes after the last spray; blood pressure is checked at intervals through the session; and the patient remains in the clinic for a labeled minimum of two hours before discharge, with a prohibition on driving for the rest of the day.18 Across pooled phase 3 esketamine data, dissociation appeared in roughly 17 percent of patients in week 1 and tended to become less frequent across weeks of ongoing treatment, which is to say the first session is often the most experientially disruptive even when the clinical response has yet to appear.19 The phenomenology of the intranasal peak resembles the intravenous one in the loosening of body boundaries, the slowing of time, and the softening of the ordinary self. What differs is rhythm: the sprays themselves punctuate the buildup and the labeled monitoring period structures the descent.

Early human ketamine studies, run in 1965, captured the same pattern in a vocabulary that predates the modern psychedelic one. Before losing consciousness, patients often said they felt numb all over even though sensation was intact. Some felt as if they lacked limbs or were dead.20 Framing was anesthetic and language clinical, yet a clinician reading a recent ketamine-assisted-psychotherapy case description would recognize every phenomenon on the list. That continuity places the dissociative state inside ketamine itself, upstream of any particular interpretive framing the molecule has subsequently acquired.

Return begins as the infusion ends or as the plasma curve falls past its peak. Like surfacing slowly from a deep dive, the experience softens.21 One first-person account describes the re-entry as a graded reassembly: peripheral perceptions blurred and contracted first, then the primary senses returned, then the body, then the sense of being a particular self, a sequence that ran backwards through the dissolution it had followed on the way in and that felt good, like being born anew.22 For Spravato sessions, return extends across the labeled observation interval; for intramuscular sessions, return is on the order of forty-five to ninety minutes; for sublingual troches, it can extend across several hours before ordinary orientation feels fully restored.23

Recovery is not return. Within thirty to sixty minutes after an intravenous infusion, most people are functional enough to hold a conversation, orient to their surroundings, and process basic information. Judgment, reaction time, and coordination remain impaired for several hours.24 One patient who had received repeated infusions across a maintenance series put the warning bluntly: you will likely wake slowly, you may have gone fully to sleep or only into a twilight state, take your time getting up, be safe, you may be surprised at your level of intoxication.25 Spravato’s label requires the patient to remain in the clinic for at least two hours and forbids driving for the rest of the day.26 The pharmacokinetic tail outlasts the dramatic part of the session by several hours. The social and behavioral tail outlasts the pharmacokinetic tail by longer still.

Timing is one of the principal ways people remember and narrate ketamine. The vocabulary clinicians use for the phases of the session is also the vocabulary that surfaces, with striking regularity, in self-selected online experience reports drawn from Erowid, PsychonautWiki, and Reddit: onset, peak, duration, waves, sleep, and afterglow.27 The reports cannot estimate how common any particular arc is. They come from a self-selected population that chose to write at length about their experiences. They confirm that phase language is how the experience becomes narratable.



What the scales measure

The same altered state can be measured in several different ways, and the instruments measure different things. Rating scales available for the task come from different intellectual traditions and answer slightly different versions of the question what changed during the session? Some scales reach for the whole psychedelic range: the Hallucinogen Rating Scale captures perceptual, somatic, affective, cognitive, and volitional changes at once.28 Others are narrower. The Clinician-Administered Dissociative States Scale tracks dissociation and detachment from self and surroundings, the measure closest to ketamine’s signature effect.29 The Mystical Experience Questionnaire, now usually run as the thirty-item MEQ-30, emphasizes mystical-type features instead: unity, sacredness, noetic quality, ineffability, transcendence of time and space.30 Two further instruments concentrate on the boundary of the self: the Altered States of Consciousness (APZ) scale rates oceanic boundlessness and the dread of ego dissolution (a temporary loosening of the boundary between self and surroundings, sometimes felt as expansion and sometimes as threat),31 and the Ego Dissolution Inventory isolates self-boundary change on its own.32 None is the whole ketamine experience.

At plasma concentrations stepped from 0 to 200 nanograms per milliliter, self-reported subjective effects rose in a highly linear pattern with drug exposure, a dose-response gradient measured in ten healthy volunteers under controlled single-blind infusion.33 After discontinuation, HRS scores resembled those previously seen in DMT research.34 What the finding gave was a pharmacological gradient for subjective experience: ketamine’s altered state could be experimentally stepped against drug exposure in real time. Its limit was equally clear. A measurable correlation between dose and feeling differs from proof that more intense feeling produces better clinical outcome.

The regulated esketamine clinical program reads the same dissociative indication in the opposite key. Across 928 participants in pooled long-term phase 3 esketamine studies, dissociation was most common in week 1, affecting about 17 percent of patients, and generally became less frequent across ongoing treatment.35 The label requires dissociation and sedation monitoring and prohibits driving for the remainder of the dosing day.36 Inside that framework, the altered state is a tolerability event to be supervised, never a therapeutic ingredient to be cultivated.

A second tradition reads the subjective state differently. Ketamine-assisted psychotherapy treats the altered consciousness produced by ketamine as part of the treatment, with preparation, intention-setting, in-session psychotherapeutic presence, and post-session integration as deliberate elements of the protocol.37-38 In a 2022 systematic narrative review of 17 ketamine-assisted-psychotherapy studies covering 603 participants, investigators found wide variation in route, dose, psychotherapy form, and treatment length, with the working conclusion that psychotherapy before, during, and after sessions may initiate or prolong benefit in some contexts.39 Uncontrolled and often practice-authored, these studies cannot prove causality. Their value is that they document a clinical tradition in which the altered state is meaningful material.

The same dissociation, then, can show up as an adverse event in one document, an altered-state measure in another, and a therapeutic doorway in a third. The framing question can stay open. A regulatory label must protect patients from impaired driving, sedation, and blood-pressure spikes. A therapist may care whether the altered state allowed grief, self-compassion, or autobiographical reappraisal; a 2024 cross-substance meta-correlation found that subjective effects explained a modest share of therapeutic variance — R-values of 5–10% for ketamine and 24% for psilocybin — a real but limited mediating role, stronger for psilocybin than for ketamine, particularly in depression.40

Scale acronyms are translation tools. Which scale is run determines what the published account of the session shows, because each catches different parts of the same altered state. Whether measurable intensity tracks therapeutic outcome depends on questions each instrument was built before the evidence was in a position to answer.



Brain time and the next-day window

Brain measures of the ketamine experience exist on their own clocks. This section’s narrower question is when. A finding during infusion, a finding two hours later, and a finding twenty-four hours later belong to different periods, and an imaging study that mixes the three risks describing a moving experience as if it were a still photograph.

During the infusion itself, the pharmacological state is the hardest to image well. A scanner asks the participant to lie still, tolerate noise, follow instructions, and hold an arousal level the scanner can read. A subanesthetic dose of ketamine produces dissociation that suspends ordinary control over attention, posture, and verbal report.41 The mismatch leaves acute imaging usable but shows that scanner-state ketamine differs from clinic-chair ketamine, and that comparisons between them require care.

The post-acute window has begun to come into usable focus. Collecting 96-channel resting EEG data 24 hours before and after a single 0.5-milligram-per-kilogram racemic infusion in 24 patients with treatment-resistant depression (with 34 healthy controls for comparison), a 2026 study found that symptoms decreased at 24 hours and EEG source-based connectivity increased broadly within and between default-mode and frontoparietal networks.42 Symptom reduction did not correlate with the connectivity changes. The brain was reorganizing and the patients were improving at the same time.

The cellular literature underneath the imaging findings suggests why the next-day brain may matter. Acute psychotomimetic and dissociative effects dissipate by around 80 minutes in the early Zarate approach, while antidepressant effects can appear by 110 minutes and persist for about a week.43 The proposed bridge from drug state to clinical response operates through NMDA block, a glutamate and fast-receptor surge, activation of the cell’s growth-signaling mechanism, new protein synthesis, and increased spine density in prefrontal cortex.44 In mice, a subanesthetic dose rapidly enhanced glutamate-evoked dendritic spinogenesis in medial prefrontal cortex through dopaminergic mechanisms, with timing that preceded later changes in spine density.45 Preclinical evidence translates poorly into a direct human afterglow claim, but it gives a biological reason why the aftermath of a session may be biologically active in its own right.

A blood-borne biomarker for the next-day brain has been harder to find. Serum brain-derived neurotrophic factor (BDNF) showed no significant change at 24 hours or 7 days in a secondary analysis of a randomized trial comparing ketamine and esketamine in 53 patients with treatment-resistant depression, even as symptoms improved.46 That null result is useful precisely because the popular story wanted it to come out the other way. BDNF is a plausible concept and a convenient shorthand, but a simple peripheral-BDNF story is too thin to carry the afterglow on its own. Plasticity, if that is the right word for what is happening in the post-acute brain, is more than one molecule.

The frontier marker for the next decade lives in trial registries. Active records include synaptic-imaging studies in treatment-resistant depression, head-to-head comparisons of psilocybin and ketamine, interventional psychiatry registries, and neurofeedback combinations targeting glutamatergic neurotransmission.47 Investigators treat the time-course question as unresolved, which is why the studies are being designed to capture it, and why the precise relationship between brain measure and clinical effect has not been established. Ketamine perturbs large-scale brain organization on more than one timescale, and the post-acute window outlasts the dissociative state by hours.



The afterglow and the plasticity window

The afterglow is a person’s word for a felt state. The plasticity window is a research hypothesis about what is happening in the brain during that state. Running as several clocks at once, the post-acute period is something the language of experience describes from one side and cell biology describes from the other, with overlap between them stopping well short of cause.

The phenomenological side of the afterglow is well documented across clinical and trade-book literatures. In the hour after an infusion, a person may be conversational but still impaired; in the day or two that follow, sleep, mood, energy, and emotional openness can shift; for some, the felt benefit persists for days; for others, the lift fades quickly.48 The Francophone Swiss psychotherapeutic model captures the longer envelope: the direct chemical effect of ketamine in a clinical session lasts about two hours, but patients often report being portés — carried — by the substance until evening.49 The same model places tasks in the first two or three days after a session, a phone call several days later, and multiple integration sessions across the weeks that follow, treating the post-acute window as therapeutically active in its own right.50 Anglophone ketamine-assisted-psychotherapy handbooks use the popular vocabulary of extending the afterglow for the same period, with practical guidance on sleep protection, journaling, and behavioral activation in the days immediately after the session.51

The post-acute day is where the narrative often turns. Many first-person accounts written about ketamine spend less prose on the peak than on what followed: clarity, peace, raw emotional openness, restorative sleep, or, in a smaller share, residual fogginess and difficult sleep. The pattern is visible in self-selected online experience reports drawn from Erowid, PsychonautWiki, and Reddit.52 These reports cannot say what fraction of users experiences any particular afterglow, but they do show that timing language remains clear after the acute phase closes.

The biological side of the same window has begun to find a vocabulary, though researchers still treat it as candidate evidence. The molecular cascade — NMDA block, glutamate surge, AMPA throughput, mTOR activation, BDNF release, spine formation — gives a plausibility story, with the temporal map still unwritten.53-54 Sleep adds a behavioral and physiological dimension that connects the drug state to ordinary daily life. Rapid mood response in responders is associated with decreased waking, increased total sleep, increased slow-wave activity, REM sleep changes, BDNF, and altered circadian timing.55 A person who returns home rested, fed, and integrated into ordinary support may have a different next-day arc than one who returns to disrupted sleep and no scaffolding.

A plasticity window lasting about two to three days is the hypothesis a 2026 systematic review pulls from 61 clinical and 17 preclinical studies, with early neurophysiological changes emerging within three to eight hours, consolidating by 24 hours, and declining across two to three days, and a single 0.5-milligram-per-kilogram intravenous infusion typically producing rapid but transient antidepressant effects that peak at about 24 hours and decline across two to three days.56 Memorable as a phrase, and that memorability is exactly the problem. A clean number invites more confidence than the data can support, and the review’s evidence supports a bounded claim: biological changes detectable in that window and declining beyond it, not a promise of a two-to-three-day opening for every patient or a guarantee that any activity inside the period becomes therapeutic.

The post-acute window also has a vulnerability side that the popular afterglow vocabulary tends to underplay. Emotional openness can be useful and can also leave a person raw, suggestible, or tired. The integration question Chapter 15 takes up, which is how the experience is turned into memory, behavior, and relationship, depends on what is done with the openness. Therapeutic enthusiasm risks treating the window as a guarantee; biological reductionism risks treating it as molecular noise. Both framings sidestep the practical question of what support is in place when the dissociation lifts and the person returns to daily life.



Speed, fragility, and the course-of-treatment clock

Ketamine entered modern psychiatry as a drug whose mood effects could be measured in hours rather than weeks. In the small Berman trial, depression lifted within seventy-two hours of a single infusion.57 What mattered for the arc of an experience was the time scale: an N-methyl-D-aspartate receptor antagonist could produce a clinically visible antidepressant response on a schedule conventional antidepressants did not match.

Zarate and colleagues’ 2006 placebo-controlled replication in treatment-resistant patients showed that improvement was significant by 110 minutes and remained significant through day 7.58 For a chapter about the arc of an experience, this is the central bridge from the dissociative session to its clinical aftermath: the therapeutic response outlasts the intoxication, the durability is uneven, and what to do when the lift fades has driven subsequent trial design.

Response is often cumulative. In a Canadian trial that paired a single ketamine-versus-midazolam comparison with six open-label infusions across two weeks, followed by weekly maintenance for responders, a single ketamine infusion beat midazolam at 24 hours; repeated infusions produced cumulative effects and a 59 percent response rate, with a median of three infusions before response; and weekly maintenance preserved gains among responders during the maintenance phase.59 More than either of the original trials, this finding organizes the clock of the modern clinic. Many clinics now sell a structured induction-and-maintenance schedule.

Antisuicidal effects follow a different timeline than the acute infusion. In 37 patients with baseline suicidal ideation, a single ketamine infusion reduced suicidal ideation more than midazolam, repeated infusions produced further cumulative reductions, and 69 percent of patients had complete alleviation of suicidal ideation after the repeated-infusion series.60 Antisuicidal benefit accumulates across days and repeated sessions, not during the subjective peak of any single infusion.

Tolerability has its own time course. Across 928 patients in pooled long-term phase 3 esketamine studies, dizziness, dissociation, increased blood pressure, nausea, vertigo, and sedation were most common in week 1 and tended to decrease across weeks of treatment.61 The first session is often the most experientially disruptive even when the clinical response has yet to appear. Patients are learning both the procedure and how their nervous system responds to the state.

Speed is the part that survives replication. It is also the part most easily oversold. Active-placebo designs, expectancy, functional unblinding, small samples, and publication bias all complicate the rapid-response story. In a 2024 randomized pilot that tested three consecutive daily intravenous ketamine infusions against midazolam in treatment-resistant depression, no notable advantage for ketamine appeared by day 10 or day 31.62 The null result leaves the older evidence intact and prevents trialists from assuming any intensified schedule improves outcomes. Ketamine opened a rapid-action treatment approach, the response holds across many studies, the optimal frequency and durability strategy remain contested, and the clinical clock is best understood as a chain of questions.



Long after, across exposure types

Regular use is a phrase that hides four different exposures. A patient on weekly clinical maintenance after a documented response occupies one pharmacological situation. A person taking daily low-dose oral troches through a telehealth subscription occupies another. A patient receiving repeated intramuscular ketamine-assisted-psychotherapy sessions in a therapist’s office occupies a third. Someone insufflating large amounts of street ketamine several nights a week occupies a fourth. Long-term residual effects depend on which of those worlds a person is in.

Clearest as a longitudinal nonmedical-use anchor is a study following 150 frequent users, infrequent users, abstinent former users, polydrug controls, and non-users across a year of repeated testing.63 Cognitive deficits concentrated in the frequent-use group. Increasing ketamine use over the year correlated with worse spatial working memory and pattern-recognition memory. Frequent users showed greater dissociation and a dose-response pattern for delusional symptoms. Both frequent and abstinent former users showed increased depression scores across the twelve months. Unable to remove every confound of recreational drug use, the study still supports a conditional finding: residual effects depend on frequency, dose, context, and pattern of use.

The clinical-maintenance literature reads differently because the exposure differs. Weekly maintenance infusions in selected responders preserved benefit during the study period.64 Across pooled esketamine phase 3 studies, several adverse events that were most prominent early decreased across weeks of monitored use.65 These findings support structured continuation for selected patients under monitoring, but leave open years of exposure, cognition, bladder health, dependence, and at-home scaling. In a 2024 systematic review of ketamine across non-mood psychiatric disorders, investigators flagged the same gap explicitly: indications for post-traumatic stress disorder, obsessive-compulsive disorder, and alcohol use disorder are emerging, but randomized trials with longer follow-up and long-term safety data are still lacking.66

A second distinction applies across all four exposure categories: residual is not the same as benefit. Residual sleepiness, derealization (the persisting sense that the external world is unreal or dreamlike), urinary discomfort, craving, mood lift, emotional openness, and cognitive fog are all possible kinds of continuation after the acute state, some desired, some adverse, some dependent on dose and context. The harm side, including cystitis, dependence, accidents, and screening, belongs to Chapter 14, and the integration side to the chapters that follow. The temporal map is the narrower work here: what can last after a session, what can accumulate across sessions, what can fade, and where the evidence base is currently silent.

The contemporary ketamine landscape is changing faster than the long-term evidence base for any of these exposure categories, especially around at-home and repeated low-dose models. A future edition will carry better data. For now the long-term record is thin where the market is thickest.



What context does to time

Set and setting change more than the content of a ketamine session: they can change the feel of the timing itself, which is the narrow piece of the setting question that bears on the arc. The full setting question lives in Chapter 13.

Preparation alters what the first signs mean. A participant who has been told that body distance, sound shifts, and time distortion can happen often experiences onset as recognizable. Patient-side advice from one infusion memoir is direct: rest beforehand, practice mental hygiene, avoid arguments and over-stimulating media in the days approaching the session, and protect the room during the treatment itself from bright lights, startling noises, and unwanted company.67 One widely circulated patient handbook treats intention as orientation: the session will go where it goes, often somewhere the person had no conscious plan to take it.68 First sessions in particular tend to be more about orientation to an unfamiliar state than about a guaranteed depth of experience.69

Music can give the peak a contour. In a 2024 prospective observational study of music type in ketamine-assisted group therapy, Sattler and colleagues began the empirical work on a variable that clinicians have long treated as central.70 The study does not establish a universal ketamine playlist, but it supports the narrower claim that music is being studied as an active contextual variable.

A therapist or sitter present during the return phase can shift re-entry from confusion to narration. In a 2025 qualitative study of patient experience in ketamine-assisted therapy, participants’ sense of context (whether they trusted the provider, understood the framework, and knew how the altered state would be received afterward) colored the meaning of every phase of the session.71 Rojas and colleagues sharpened the point in a 2024 phenomenological study of cultural competence: setting includes whether a participant feels culturally seen and relationally safe, and someone who feels misread may experience onset as threat while one who feels prepared and respected may experience the same pharmacological shift as surrender or curiosity.72 Pharmacology arrives inside relationship.

A useful counterpoint appears in the Spravato label, which requires supervision and observation but stops short of building a psychotherapeutic setting around dissociation.73 That is not a failure of the label. Responsibility is divided by design: the label covers blood pressure, sedation, and discharge readiness, and leaves the meaning question to the rest of the clinical and therapeutic field. Ketamine-assisted-psychotherapy practice takes responsibility for the meaning question and trusts the prescribing infrastructure for the safety question.74-75 The two settings stay unranked here. The same forty-minute infusion produces a different experience depending on container, and the temporal arc varies with it.

Timing language bends with the interpretive framework. A session described in waves can read as destabilizing in one writer’s account and as a rhythm in another’s, with preparation, music, and post-session support visibly determining how the same temporal feature is rendered. The pattern surfaces across self-selected online experience reports.76



Key Takeaways


	The ketamine arc is route-dependent before it is mystical, psychological, or narrative. Intravenous, intramuscular, intranasal esketamine, and sublingual or oral routes produce different onsets, peaks, returns, and recovery curves, and the same milligram dose yields substantially different exposures depending on how the molecule enters the body.

	Three clocks run through every session and do not collapse into one: a pharmacology clock tracking absorption, distribution, and clearance; a phenomenology clock tracking onset, peak, depth, re-entry, and afterglow; and a safety clock tracking blood pressure, sedation, mobility, and discharge readiness. The end of the dissociation is not the end of the impairment, and the end of the impairment is not the end of the post-acute window.

	Acute scales measure parts of the experience. The Hallucinogen Rating Scale, CADSS, MEQ-30, 5D-ASC, and Ego Dissolution Inventory each catch a different slice. Subjective intensity scales with plasma concentration under controlled infusion but does not by itself predict therapeutic outcome.

	The post-acute window outlasts the dissociation. EEG connectivity shifts at twenty-four hours; mood response in responders unfolds across hours to days; a 2026 systematic review proposes a two-to-three-day plasticity window as a working hypothesis. The biological mechanisms are plausible, the durability is uneven, and no single biomarker yet owns the afterglow.

	The clinical clock is real and fragile. Single-infusion antidepressant responses peak around twenty-four hours and decline across days; repeated infusions can produce cumulative response and weekly maintenance can preserve it in selected responders; not every intensified schedule improves outcomes. Speed is the easiest part of the story to oversell.

	Long-term effects depend on which exposure category a person is in. Monitored clinical maintenance, supervised ketamine-assisted-psychotherapy repetition, daily at-home subscription dosing, and frequent nonmedical use are different exposures and should not be pooled. The contemporary ketamine landscape is changing faster than the long-term evidence base for any of them.
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8 Inside the Experience: Perception, Emotion, Body, Mind, Self

Ketamine begins by changing the coordinates by which one knows where the world is, before it changes what the world looks like. A person sitting in an infusion chair ten minutes into a forty-minute intravenous run at 0.5 milligrams per kilogram may still see the room as itself. The walls are walls; the clinician is recognizable; the music is the one chosen during preparation. What has shifted is the distance from the body to the room, the time the music seems to take, the location of the voice that was about to say something, the felt boundary at the skin. Before anything new has been added, the reliable scaffolding of ordinary perception has loosened. That loosening is the territory of this chapter, and the dimensions through which it can be described are several. Time can dilate or compress. The body can feel distant, heavy, or absent. Emotion can flatten and then surge. Thoughts can soften their grip. The ordinary narrator can quiet, dim, or disappear. Memory can run backward. The session can take on the structure of a near-death experience, a religious encounter, an episode of clinical depersonalization, or no one of these at all. The previous chapter traced when these changes happen; this chapter takes up what changes, and the several vocabularies researchers and clinicians have developed to talk about it.


Changed coordinates

Ketamine often changes the coordinates of perception before it changes its content. The popular psychedelic chapter opens with vision: colors brighten, patterns emerge, scenes assemble themselves on the inside of closed eyelids. Ketamine can produce visions, taken up in the K-hole section below. More characteristic of ketamine is that the room’s coordinates loosen first. Time stops moving at its usual rate. Distance becomes uncertain. The sense of where the body ends and the chair begins becomes negotiable. Sound takes on spatial properties ordinary attention rarely catches. The visible world is mostly still there, but its outline has lost some of its tightness.

Subjective alteration scales with exposure, in one of the cleanest results in the early ketamine literature. Ten healthy volunteers in a single-blind crossover infusion, with target plasma steps from zero to two hundred nanograms per milliliter, gave visual analog ratings on thirteen psychedelic symptom dimensions that rose linearly with concentration, regression values from 0.93 to 0.99; the resulting Hallucinogen Rating Scale profile resembled what the same scale records during psychedelic-dose intravenous DMT.1 Developed in the 1990s to compare altered-state profiles across drug classes, the Hallucinogen Rating Scale leaves ketamine straddling categories instead of collapsing it into any one of them. The perceptual changes track plasma concentration well beyond what expectancy alone would explain.

Perception, attention, memory, body arousal, and clinical monitoring move together under the molecule, and the older challenge work fixes that covariance precisely. Nineteen healthy participants given placebo, 0.1 milligrams per kilogram of ketamine, or 0.5 milligrams per kilogram over forty minutes in a randomized double-blind design reported perceptual change together with dissociative-state symptoms, dose-dependent rises in blood pressure, cortisol and prolactin increases, and impairments in vigilance, verbal fluency, card sorting, and delayed recall.2 The covariance is why this chapter proceeds from coordinates to body to emotion to thought to self to meaning instead of from visions to emotion to self: the available evidence and the available reports both suggest the dimensions are doing one coordinated thing.

Healthy volunteers given a forty-minute 0.5 milligrams per kilogram infusion while high-density EEG was recorded reported altered states dominated by disembodiment and ego transcendence, with sensory disturbances also common. The recordings showed reduced low-frequency power, most clearly in alpha rhythms over parietal and occipital regions, and source-localized changes in the temporoparietal junction.3 Those parietal regions are among the brain’s principal multisensory integrators, the systems that keep the body, the world, and the self aligned. When the integrators loosen, the body’s location can come into question before the visual scene does. The loosened body and the loosened scene belong to the same neural change.

In the first minutes the body relaxes and the stickiness of thought eases.4 Then the chair seems to slow, and the room’s geometry takes on a strange amenability. Cognitively, the person knows the chair has stayed put; somatically, the body knows it has moved. This is the moment that prompts the first wave of patient questions in supervised settings, the is-this-normal check. It is normal. It is also where the dimensions named below begin to assemble themselves into something the person will later need words for.

Visual content sometimes appears in the opening minutes, more strongly with eyes closed and at higher doses, and sometimes bears the design of a near-death experience or an encounter.5 What lies beneath whatever content appears is the loosening of coordinates already described. Ketamine’s altered state is the scaffolding of ordinary perception losing some of its tightness, and then everything else happening inside that loosened structure.



Visions, sounds, and the K-hole

Visual content under ketamine is more variable than under classic serotonergic psychedelics, and it tends to take a different form.6 Closed-eye geometry, color, and pattern occur, particularly at higher doses. Figurative scenes, landscapes, and beings occur as well. What distinguishes the visual side under ketamine is its tendency to arrive embedded in spatial and temporal change, woven through the room instead of layered over it as a separable display. Coded online experience reports drawn from Erowid, PsychonautWiki, and the ketamine subreddit show visual-geometry and visual-pattern language recurring as one signal among several, and encounter language (meetings with figures, presences, or beings perceived as autonomous) shows up more often than the academic literature on its own would suggest.7 Whether those encounters belong to the visual side or the self-and-other side is unsettled.

Auditory change is its own thread. Music, when it is part of a session, frequently takes on spatial and architectural properties. Instruments seem to occupy positions in space the room itself lacks. Voices, including the clinician’s, can become slow, distant, or located in the wrong place. Some participants describe their own thoughts as audible.8-9 Clinical trials have begun to test whether music actively contributes to outcomes. A randomized study in highly refractory depression found that ketamine sessions were highly emotional and mystical with or without curated music, and the music condition produced outcomes indistinguishable from the non-music condition.10 The auditory dimension is vivid; whether it contributes anything to the therapeutic effect is still open.

The K-hole is the high-dose state at the extreme of dissociation. Patient-handbook and clinical-memoir accounts describe it as mute immobility, sensory detachment, melting into surroundings, and the sense of having moved into altered beings or deep space.11 A clinic memoir of intravenous ketamine therapy adds: floating, out-of-body states, mystical or religious content, fear of failing to wake up, and slurred speech if speech is attempted at all.12 At the extreme, the room can seem to slow into a stillness the body cannot move through, which the same memoir renders as the sensation of being buried alive in stillness. That image is useful to keep visible because it is the bridge into Chapter 9. The K-hole can be a perceptual and self-boundary structure, sometimes opening into peace, unity, or transpersonal contact. It can also be a trap of immobility and fear.

Marcia Moore’s account of her first ketamine session with Alltounian, written for Journeys into the Bright World in the late 1970s, captures the emotional tone that one wing of the high-dose experience takes:


[…] the spell was raying forth in a multihued canticle, a garland of love woven with bands of light. […] The next ten minutes or so […] were the most emotionally intense part of the experience. During this interlude I had the unquestioning conviction that every one of the three trillion or so cells in my body was being melted down and reminted with Howard’s initials upon it. […] From this day on that imprint will remain in every cell of my flesh, blood, brain, and bones. Where will it all lead?



— Marcia Moore and Howard Sunny Alltounian, Journeys into the Bright World (1978), as reconstructed in Jansen 2004, pp. 51–52.

K-hole vocabulary overlaps with the near-death-experience literature in a way that gets its own treatment further below. Visually, what is reported there tends to be less the classic-psychedelic visionary mode and more the tunnel-light-being-life-review pattern Karl Jansen documented in his survey of ketamine and near-death phenomenology.13 Compact patient-facing inventories of ketamine subjective effects list the same family of changes in plainer order: dissociation, depersonalization, derealization, time and space distortion, floating, visual distortion, euphoria, and K-hole states.14 Both vocabularies are part of the same territory. The more dramatic versions are not the destination most sessions reach for; most clinical infusions do not arrive at K-hole territory at all.15-16



The altered body and the touch border

The body under ketamine changes along several axes at once, and the changes are felt before they are named. Warmth, heaviness, lightness, numbness, dizziness, the sense that the face or mouth has become unfamiliar, the sense that the limbs are too far away to operate, the sense of floating, the sense of having lost contact with the chair — these often arrive within minutes and color much of what follows. The regulatory label for intranasal esketamine names them as adverse-reaction and warning categories: dizziness, nausea, sedation, vertigo, hypoesthesia, anxiety, lethargy, blood-pressure increase, vomiting, feeling drunk, headache, dissociation, perceptual changes, with monitored observation required for at least two hours because sedation, dissociation, and respiratory depression can occur.17 The label’s job is risk management. The felt experience the label is trying to manage is exactly the body-disruption this chapter is trying to describe.

Thirty healthy participants in a randomized double-blind placebo-controlled crossover fMRI experiment received either ketamine or placebo and were given affective touch (slow, soft brush-stroking of the forearm) either by their own hand or by an experimenter’s. Under placebo, the brain distinguishes the two: the same brushstroke produces different patterns of activity depending on whose hand is delivering it. Under ketamine, that distinction collapses in the right temporoparietal cortex, and the collapse correlates with reduced interoceptive awareness on a separate scale.18 Under ketamine, the body feels altered in something more concrete than the poetic-floaty sense. Specifically, the neural mechanism that keeps track of whose touch is whose, of where the body ends, and of what the body is reporting from inside itself, loosens its grip.

The same parietal and temporoparietal systems implicated in the EEG study above show up here in the touch study, which suggests the loosened coordinates of the first section and the loosened body-self of this one are the same phenomenon at different grain sizes. A person who notices that the chair seems to have moved, the room has gotten bigger, the body has become hard to locate, and the boundary at the skin is no longer where it was, is reporting on a single coordinated change in the brain’s multisensory integration. Phenomenologically, the body that distinguishes self-touch from other-touch is the same body that knows where it is in the room, and both can loosen at once.

Calm and arousal can coexist under the molecule. A person can report deep peacefulness, distance from the body, and a sense of safety while blood pressure is elevated, coordination is impaired, and the cardiovascular monitoring is doing real work.19 The felt internal state diverges from the physiological one. Ketamine clinics insist on monitoring even when the participant reports serenity for that reason, and the contemporary at-home and direct-to-consumer ketamine landscape Chapter 12 will return to bears risks the in-person clinic largely avoids. The body the clinician is watching and the body the person is feeling are the same body — but the report from inside it cannot substitute for the report from the cuff.

Body sensations also vary with dose, route, posture, food in the stomach, pain status, trauma history, and the presence or absence of a sitter. Patient-facing accounts describe a body that may feel warm and held in one session and unsteady or nauseated in the next.20 Coded online experience reports show body-load and somatic-change language at substantial rates across self-selected first-person narration, alongside the perceptual and self-boundary language already named.21 Pain reduction is a real ketamine effect, distinct from body distance: a chronic-pain patient may feel pain ease as mercy, a depressed patient may feel body distance as freedom from a felt heaviness, a recreational user at higher dose may feel body loss as danger. Same molecule, different body story.

Return is also part of the body’s story. At some point the peak passes. For most participants the room comes back into focus, the chair is again a chair, and the limbs respond when asked. But for some minutes or hours after the peak, the body is still unsteady, still tender, still differently aware. Discharge readiness differs from physiological readiness. The post-acute body is where care and integration begin, and where the failure modes appear when re-entry falters.



Emotion as weather

Emotion under ketamine moves across a wider field than a simple euphoria-to-fear axis. A single session can hold distance and intensity at once: a felt remove from one’s usual feelings combined with sudden, overpowering grief, awe, gratitude, or fear. Several patient interviews from an active-placebo crossover ketamine study in major depressive disorder reported loss of control, emotional and mood changes, an afterglow that outlasted the dissociation, altered perspective on life and people and problems, and changes in how participants related to their own depression and treatment.22 Of the eleven subjective dimensions that study tracked, the ones that correlated with the next-day antidepressant response were spirituality, unity, and insight. Mood change was, at least sometimes, the felt content the patient was reporting on, as much as a downstream outcome of receptor pharmacology.

Different components of dissociation turned out to have different relationships to brain activity in the right anterior insula, the region that registers bodily and emotional states. Depersonalization (the felt remove from one’s own self) tracked with relief from negative brain states; dissociative amnesia (gaps in continuity of experience) tracked with exacerbation of insula activity, in a healthy-participant study that combined ketamine with an emotional task design and multimodal imaging.23 Dissociation, then, has several components, and each carries its own emotional valence.

Twelve participants in a clinical trial of ketamine treatment for alcohol use disorder described what happened to them in interviews after the trial. The themes were contradictions, rapid affective fluctuation, meaningful and spiritual experiences, ego dissolution, and transformational interpretation. The picture was emotionally complex, often more so than rating scales captured. Asked what changed their lives, participants credited diverse sources. Some pointed to the therapy, the education, the setting, or the whole structure of treatment, with the molecule sitting alongside those contributors instead of displacing them.24 Emotion under ketamine is meaningful in many sessions, and the meaning is often co-produced with the setting.

Within the ketamine-assisted-psychotherapy lineage, the altered state is itself the therapeutic site. A retrospective series of 235 patients across three KAP practices described the work as a medicine for conscious awareness, using lower-dose sublingual and transformational intramuscular sessions, with preparation, journey, and integration as the three load-bearing parts.25 The KAP framing treats emotion under ketamine as material to work with, where the more anesthesia-oriented uses of the same molecule treat it as signal to suppress. A 2024 hypothesis-and-theory paper by two KAP practitioners argued that the subjective experience can reshape self-experience when held in a therapeutic relationship, and that the more anesthesia-oriented uses of ketamine systematically discard the part the KAP model considers therapeutically central.26 Neither paper is a controlled trial. Both articulate the interpretive pole this chapter has to render fairly.

Whether emotional intensity is necessary for ketamine to help is the harder question. A 2024 commentary asked it directly: are mystical and emotional experiences essential for the antidepressant actions of ketamine and the classic psychedelics? Across ketamine indications and protocols, the question remains open. In some addiction trials, mystical-type experience appears to mediate benefit; in some depression protocols, antidepressant effects appear even when the subjective intensity is minimized; in others, the relationship is unclear.27 Emotion under ketamine is variable, sometimes central to the work, and sometimes orthogonal to it. Emotional intensity during a session does not reliably predict therapeutic outcome, and a powerful feeling is not in itself evidence of treatment success.

A KAP-oriented handbook lists emotional, cognitive, somatic, spiritual, and mystical experiences as ordinary categories patients should expect might surface, with the caveat that each remains possible without being guaranteed and the inventory should be read as taxonomy, never as prediction.28 Coded online experience reports show emotional and meaning-making language clustering with autobiographical-review and mystical-proxy language as a recurring pattern in self-selected first-person narration.29 The emotional weather of a ketamine session is broad, often unpredictable, and exceeds the antidepressant outcome the clinical literature measures at twenty-four hours.



Felt insight and the false-insight problem

Cognition under ketamine is where the prose most needs discipline. The same loosening that allows new perspective to arrive can also produce certainty without warrant, and the patient-handbook category most easily overstated is the insight one. Safer vocabulary includes felt insight, meaning-making, a changed perspective, and later interpretation. The reflex verb revealed, applied to what ketamine did to a person’s understanding of their own life, is almost always the wrong verb.

Ketamine impairs vigilance, verbal fluency, Wisconsin Card Sorting Test performance, and delayed word recall in healthy volunteers, while sparing global Mini-Mental State Examination performance and some immediate measures.30 Anyone inclined to romanticize every thought that surfaces under ketamine should hold that finding in mind. Ketamine produces a state that is genuinely cognitively impaired. Attention is harder to sustain. Working strategy weakens. Memory consolidation suffers. Some of what feels like insight at peak is a product of a state in which the ordinary system for testing thoughts has been partly turned down.

Treatment-resistant-depression participants interviewed at three or more weeks after their ketamine sessions described altered perspective on life, on the people in their lives, and on their own depression. Some described changes in how they related to treatment itself.31 Some of that altered perspective was acute; some of it was reinterpreted in the weeks that followed. Insight under ketamine is partly an event during the session and partly a narrative the person constructs afterward, in the regular cognition that returns once the session ends. The narrative construction is part of how human beings make experience usable, a feature of meaning-making, never evidence of inauthenticity.

Patients in the alcohol-use-disorder qualitative work who described their ketamine sessions as life-changing attributed the change variously. Some credited the therapy that surrounded the sessions; some credited the alcohol education they received; some credited the structure of the treatment program; some credited the relationship with the clinical team.32 The lived meaning of a ketamine insight often emerges from the setting as well as from the session, and clinical benefit often depends on what happens after.

Psychedelic-state cognition can intensify salience and pattern detection, produce strong felt certainty about what has been understood, and generate beliefs the person would lack the ordinary cognitive route to. Sometimes those beliefs are usefully reframing. Sometimes they are overvalued conclusions that turn brittle under ordinary scrutiny. Vivid felt certainty carries no warrant for the truth of what was felt; the 2024 integrated theory of false insights and beliefs under psychedelics makes the case in general terms across substances, and the case applies to ketamine.33

A useful working distinction is access versus insight. Ketamine may give access to memory, image, metaphor, or emotional perspective otherwise unavailable. Whether that access becomes insight depends on what happens next. The person may see a childhood scene differently, may feel compassion for a past self, may understand a drinking pattern as escapist instead of morally defective; those may be therapeutically useful. The same person, in the next session, may draw a grand conclusion about the nature of reality — one that proves brittle by morning. Both possibilities live in the same molecule. The honest verbs are felt, interpreted, understood, reported, came to see, later made sense of. Revealed fits only when the writer is paraphrasing a patient using the word about their own experience.

Coded online experience reports show autobiographical-review language as a recurring signal across self-selected ketamine narration, alongside the encounter and meaning-making clusters already described.34 What that frequency establishes on its own is narrow: writing up a ketamine session frequently invokes the I-saw-my-life-from-outside idiom. How often ketamine actually produces accurate or durable insight is a separate question, and the truth-status of what was seen lies beyond what documented evidence can settle. It is the kind of question the instruments were not built to settle.

Cognition under ketamine, in a sentence borrowed in part from the patient literature: the experience changed what could be thought; it did not tell the person what was true.



Depersonalization, derealization, ego dissolution

The vocabulary of self-change under ketamine is precise and has to be used precisely. Collapsing the terms into one another loses information the difficult-experiences chapter will need. Plain definitions are the best opening move.

Depersonalization is the felt detachment from one’s own self: the sense of observing the body from outside, or of operating as if the self has stepped a half-pace away from the experience it is having. Derealization is the felt detachment from the surrounding world: the sense that the room, the people, the conversation, the music seem unreal, or stand at one remove.35 Out-of-body experience is the felt displacement of the center of awareness from the physical body; the body remains in the chair, but the I observing seems to be located elsewhere in the room. Ego dissolution is a broader loosening or disappearance of the ordinary self-boundary, in which the distinction between self and not-self softens or breaks down. Mystical unity is one possible interpretation of an experience of ego dissolution, in which the loss of boundary is felt as merger with a larger whole. These are related phenomena. They remain distinct terms with distinct meanings.

The Ego-Dissolution Inventory was validated from 1,828 reported drug experiences and showed clear factor structure, strong correlation with a unitive-experience measure, and useful discrimination from cocaine and alcohol states.36 Its applicability to ketamine is partial. Ketamine can produce ego dissolution, but it also produces anesthesia-like detachment, amnesia, K-hole immobility, and body-schema distortion that fall outside the Ego-Dissolution Inventory’s design scope. A philosophical review of drug-induced ego dissolution argues that the construct should be kept disaggregated, never treated as a single event: loss of narrative self (the I-have-a-life-story sense), loss of bodily self (the this-is-my-body sense), loss of agency (the I-am-doing-this sense), and loss of minimal self (the bare there-is-experience-happening-here sense) are different losses with different significance.37

The ketamine-specific neurophenomenology clusters around the body-and-self end of those distinctions. Disembodiment and ego transcendence dominate the altered-state reports in healthy-volunteer infusion studies, and EEG changes implicate the parietal and temporoparietal regions involved in body representation and multisensory integration.38 The self-other touch study already described in the body section adds the precise finding that the brain’s distinction between self-generated and other-generated affective touch can collapse under ketamine.39 Self-change under ketamine extends beyond the autobiographical narrator going quiet. It can also be the body that knows where the hand on the forearm is coming from losing some of its tracking.

The clinical-measurement approach treats the same phenomena from a different angle. At its center sits the twenty-three-item Clinician-Administered Dissociative States Scale, the workhorse clinical measure of dissociation in ketamine and esketamine trials, and has been characterized psychometrically in trauma populations as well.40 The intranasal esketamine label names derealization, depersonalization, time and space distortion, and illusions as the dissociative or perceptual changes that have to be monitored during the session and during the observation period afterward.41 These instruments and labels ask whether the self-change occurred, how severe it was, and whether the patient can be safely monitored, leaving the question of whether it carried meaning to other instruments.

A patient-handbook for ketamine therapy holds that the ordinary sense of self can loosen or dissolve under ketamine, and that fixed identity can be experienced as a habit, never as a permanent fact, with therapeutic implications when the loosening is held with care.42 The first-person ketamine-assisted-psychotherapy literature bears stronger language: a physician’s account of one of Kenneth Ring’s ketamine sessions records the patient saying I am gone, then later returning with the words I am alive, framed as a transpersonal self-loss and return, in the place of any clinical event.43 Coded online experience reports show self-loss and ego-dissolution language recurring across ketamine sessions, drawn from a population that is Western, English-speaking, polydrug-experienced, and self-selected toward writing up dramatic experiences.44 Depending on who is naming it and to what end, the same loosening gets coded as adverse dissociative effect, as therapeutic ego loosening, or as transpersonal merger.

A small loosening of self-critical thought may be more therapeutically useful than a spectacular collapse of ordinary reference points. A spectacular collapse may be beautiful, terrifying, meaningless, or destabilizing, and which of these it turns out to be depends on the room, the dose, the person, the preparation, and the integration, not on whether ego dissolution occurred.



Mystical experience and the near-death door

Some ketamine sessions are described as sacred, unitive, ineffable, noetic, near-death-like. These are old words, with long lineages in religious history, clinical psychiatry, and parapsychology, and they have to be handled with two simultaneous commitments. The first is that the felt-knowledge quality of these experiences is taken seriously as a phenomenological fact about what people report. The second is that this chapter declines to adjudicate the metaphysics of what was experienced. Both commitments belong to the series stance. Neither cancels the other.

Validated in pooled psilocybin laboratory studies and now widely used, the revised thirty-item Mystical Experience Questionnaire is the measurement tradition the contemporary ketamine literature borrows from. Its factors capture unity, sacredness, positive mood, transcendence of time and space, ineffability, and noetic quality.45 Developed in classic-psychedelic Christian-mystical contexts, the questionnaire should be transported into ketamine work carefully. Ketamine experience includes anesthesia-like detachment, amnesia, body-schema change, and near-death-like structure that fall outside the Mystical Experience Questionnaire’s design scope, and a clean mystical score from a ketamine session may carry a different meaning than the same score after psilocybin.

Forty adults with alcohol dependence received either ketamine or midazolam in an addiction-treatment trial, both paired with motivational enhancement therapy. The ketamine arm produced higher mystical-type scores on the Hood Mysticism Scale and higher dissociation scores on the clinical dissociation scale, but only the mystical-type score mediated the trial’s reduction in at-risk drinking.46 The dissociation the regulatory label catalogs and the mystical-type experience the older religious vocabulary points at are distinct phenomena, and in this particular trial, only the second one carried the clinical work.

Approved esketamine practice extends the question into real-world treatment. Forty-five patients across 352 esketamine administrations in a treatment-resistant-depression clinic produced complete mystical-type experiences (defined as Mystical Experience Questionnaire scores of sixty or higher) in fifty-eight percent of patients across their treatment courses, and higher mean and peak mystical scores were associated with greater improvement on the Montgomery-Åsberg depression-severity scale.47 Worth taking seriously, the signal is nonetheless bounded by specific caveats. The study is observational, exists in preprint, draws on a treatment-resistant population where expectancy effects can be substantial, and offers no causal handle on whether the mystical experience produced the antidepressant response or whether both arose from a third common cause. A small randomized music-and-ketamine-psychotherapy trial in refractory depression around the same time reported highly emotional and mystical session content and suggested those experiences may contribute to immediate and persistent benefit, but the trial was small and the music condition produced outcomes indistinguishable from the no-music condition.48

The phenomenological overlap between ketamine experiences and reports from people who have come close to death is substantial enough that the British psychiatrist Karl Jansen built a hypothesis around it: that ketamine and near-death-like states share a final common pathway in NMDA-receptor and glutamate dynamics, and that high-dose ketamine experiences are a chemically accessible window into a phenomenon usually reached only through cardiac arrest, anoxia, or terminal illness.49 Jansen’s hypothesis remains speculative. What is well documented is the recurring feature set across cases — altered or suspended time, detachment from the physical body, feelings of peace or joy, ineffability, tunnel-and-light imagery, life review, and apparent encounters with beings of light or deceased loved ones. A snowball-sample study of fifty people who reported ketamine-related near-death-like experiences using the Greyson Scale found altered time perception and detachment from the body to be the most frequent features, with peace, joy, and other near-death-relevant items also common.50 Jansen’s own description of the extreme pole, in the same 2004 synthesis, is among the most precise on record:


One of the more dramatic types of ketamine experiences involves the sudden conviction that there is nothing real except the self as a point of awareness floating forever in eternity, with no external world to return to. Life was but a dream, and this is the one reality to which the person has just awakened.51



A French psychiatrist who runs a ketamine-assisted psychotherapy practice notes that her patients often draw the parallel themselves between the ketamine voyage and near-death experience; she also notes that no patient has reported the sensation of reaching a point of no return.52 None of this amounts to a claim that ketamine produces a literal near-death event, or that the structure of the experience proves anything about what death is. A family resemblance is what it is, and it remains one of the most striking parallels in the phenomenology.

Deceased-encounter material runs through the patient-handbook literature as a felt sense of contact with someone who has died, often rendered as presence, communication without words, love, and a shift in the experience of grief from frozen to mobile.53 Older accounts in the near-death literature describe the same family of experiences in more vivid first-person tones: a bereaved survivor of a fire describes leaving the body, sensing the deceased partner’s perfume, and feeling looked after in a place where the dead are.54 These are phenomenological reports. They are taken seriously as such.

Some ketamine protocols produce antidepressant benefit without strong mystical content. A 2024 review asks directly whether mystical experiences are essential for the antidepressant action of ketamine and the classic psychedelics; the conclusion is that the requirement varies across protocols.55 This matters ethically as well as scientifically. Patient-facing material, especially in the ketamine-assisted-psychotherapy lineage, can drift into a tone that subtly pressures participants to interpret every intense state as healing, every encounter as meaningful, every dissolution as sacred. No intense state is obliged to mean anything, and a participant whose ketamine experience was among the most meaningful events of their life is reporting on something real all the same. Coded online experience reports show mystical-type and unitive language recurring across ketamine sessions, with the same caveats as above.56

Ketamine can produce experiences people describe as sacred, unitive, near-death-like, or revelatory. Whether they are therapeutically necessary, and in which protocols, is the question Chapters 10 and 11 have to weigh with the clinical evidence in hand.



Four languages for one event

A ketamine session can be described in at least four distinct vocabularies, and the difficulty across the sections above has been that each of the four leaves part of the event unsaid. The same forty minutes can be rendered as a regulated medical procedure with monitored adverse events. It can be rendered as an altered-state-of-consciousness research session with body-self disruption, dissociation, and a measurable shift on subjective-experience scales. It can be rendered as a psychotherapeutic opportunity in which emotional and self-related material becomes available for work normally locked behind ordinary defenses. It can be rendered as a first-person experience of floating, of dying and returning, of meeting the dead, of reviewing one’s life, of losing the self and finding the self again. All four of these renderings are accurate within their own terms. Each falls short of the accuracy needed to dismiss the others.

Regulation is the clinical frame’s native language. Dissociation, perceptual change, sedation, and respiratory depression are categories the prescribing label tracks; clinical dissociation scales quantify how much of each occurred; observation periods, blood-pressure monitoring, and discharge criteria translate the experience into safety practice.57-58 The strength of this account is that it keeps the body in view and protects the patient from the harms the molecule can cause when the harms go unmonitored. Its limit is that it lacks vocabulary for the emotional, cognitive, or transpersonal content of what the patient is reporting. It codes those contents either as side effects to be tolerated or as adverse events to be flagged.

Measurement is the laboratory frame’s native language. Altered-state scales, dissociation scales, mystical-experience scales, ego-dissolution scales, neuroimaging contrasts, EEG power changes, self-other touch differentiation: these are the instruments by which the experience becomes data.59-63 The strength of this approach is that it can answer questions beyond the reach of the other accounts, such as whether one component of dissociation correlates with relief from negative brain states while another correlates with the opposite, or whether the body-self distinction collapses under the molecule in a measurable way. Its limit is that it depends on instruments developed for particular questions, and ketamine produces phenomena some of those instruments lacked in their original design scope.

KAP works in the language of relationship. Preparation, intention, the journey itself, the integration that follows: emotion and self-change function as the working material of the therapy, not as nuisance variables.64-65 The strength of this account is that it takes seriously the patient as a meaning-making participant in their own treatment. Its limit is that its evidence base is uncontrolled and practitioner-authored, and the approach can drift into a tone that interprets every powerful experience as healing.

Inside the experience, the language is first-person: floating, dying, meeting the dead, reviewing life, losing the self, the room slowing down, a clarity that may or may not survive sleep. The strength of this rendering is that it captures what the experience felt like from inside, in the words the person uses without instrument or supervision. Its limit is the limit of any first-person report: self-selection in who writes accounts, the framing effects of language and culture, the slipperiness of memory, and the felt authority of altered-state cognition flagged in the false-insight research.66

A chapter of this kind cannot choose among the four. Its job is to hold them at once, so that the same forty minutes become recognizable when they appear in a clinical-trial report, a ketamine-assisted-psychotherapy case write-up, a memoir, or a coded online report, and so the distinct languages those documents are speaking become audible. The same body-self loosening that one vocabulary logs as a dissociation event and another logs as ego loosening and another logs as floating through warmth is, for the person in the chair, one event. The frames are how clinicians and researchers describe that event from outside it.

What the next chapter takes up is what happens when the loosening becomes unheld. The same coordinates that can loosen into safety can loosen into panic. The same body that can feel warm and distant can feel trapped or absent. The same ego that can dissolve into unity can dissolve into terror. The same mystical-feeling certainty that can support a useful reframe can stabilize into a brittle overvalued conclusion. The dimensions inside the experience carry no inherent valence. The framing built up here, dimension by dimension, sets up the question Chapter 9 has to answer about when the dimensions go wrong.



Key Takeaways


	Ketamine’s altered state often begins by loosening the coordinates of ordinary perception (time, distance, body location, the felt boundary at the skin) before any new visual or auditory content emerges. The earlier instinct to organize the chapter around visions and beings misses what is most distinctive about the molecule’s phenomenology.

	The body under ketamine changes along several axes at once, and the changes are felt before they are named. Recent imaging shows that the neural distinction between self-generated and other-generated touch can collapse under the molecule, placing somatic change at the intersection of perception, body ownership, and self-experience rather than at the periphery.

	Emotion under ketamine does not move on a simple euphoria-to-fear axis. Different components of dissociation appear to have different emotional valences (depersonalization can track with relief, dissociative amnesia with distress), and the in-session affective content sometimes correlates with antidepressant response while at other times being attributed by patients to the therapy or setting, not to the molecule alone.

	Felt insight under ketamine and accurate insight are not the same thing. New perspective can arrive alongside strong felt certainty about conclusions that turn brittle under ordinary scrutiny; the disciplined verbs are felt, interpreted, came to see, later made sense of, never revealed.

	Self-change vocabulary should be kept disaggregated. Depersonalization, derealization, out-of-body experience, ego dissolution, and mystical unity are related phenomena with different clinical and phenomenological meanings, and one approach may read a given self-loosening as adverse dissociation where another reads therapeutic ego loosening and another reads transpersonal merger.

	Mystical-type and near-death-like ketamine experiences are documented dimensions of the molecule’s phenomenology, and their therapeutic role appears context-dependent rather than uniformly necessary. The felt-knowledge quality of these experiences is taken seriously here as phenomenology; the metaphysical status of what was disclosed lies beyond what current evidence can settle. A ketamine session can be described in at least four vocabularies (clinical, laboratory, psychotherapeutic, first-person), and recognizing the same forty minutes across the documents that talk about it depends on holding all four at once.
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9 When the Experience Turns Difficult

The Spravato prescribing information that an American clinic is required to follow, by the label’s text in March of 2026, asks for three things beyond what an antidepressant pill ordinarily asks for: a quiet room with a recliner, a clinician present for at least two hours after the last spray, and a discharge assessment that names the criteria by which the patient is judged stable enough to drive home.1 The state the spray produces is not, by itself, the adverse event. Between sixty-one and eighty-four percent of treated patients across the phase-three trials registered some change on the rating scale the trials used for dissociation, and the change is part of how the drug works for the depression it is approved to treat.2 The adverse events are what can happen inside the dissociated state, around it, or after it. A patient may lose contact with her body. She may believe she is dying. She may forget that the clinician is in the room. After the two-hour observation period has passed and she has been declared stable, she may develop a sleep disturbance that lasts a week, an anxiety she had no trace of before, or a panic attack triggered the next time someone closes a door behind her. Some patients are frightened by the session itself. Some are frightened by what the session leaves behind. Dose predicts only part of either.

This is the third chapter on what ketamine does to experience, after the temporal course and the dimensions of the state; this one tracks the edge where those dimensions become frightening, persistent, or harmful. Unlike the two earlier chapters, this one is useful to read before a session as well as after. Anyone preparing for ketamine, through a clinic, a therapist’s office, an at-home program, or a self-directed protocol, has reason to know what clinicians have named the difficult states, what distinguishes a frightening session from a lasting injury, and what predicts that a hard experience needs clinical follow-up. This chapter offers no medical advice. For screening, emergency response, and who should avoid ketamine entirely, Chapter 14 bears the responsibility.


The difference between difficult and harmful

Difficulty is not harm. The forty minutes a patient spends frightened in an infusion chair, dizzy and alarmed by a body she cannot move and a self she cannot place, may resolve when the IV is unhooked, be remembered weeks later as the moment something turned, or persist as anxiety, sleep loss, and depersonalization the discharge form failed to predict. That difference matters because the response is different. Acute fear during a session needs reassurance and orientation; lasting derealization needs differential diagnosis and clinical follow-up; chronic heavy use raises its own questions and belongs to a different chapter.

How often a difficult psychedelic experience converts to a harm event has its cleanest answer in the psychedelic literature next door, in psilocybin. Asked about their single most challenging session, thirty-nine percent of 1,993 psilocybin-mushroom users in the largest survey of its kind rated the experience among the five most difficult of their lives. Eleven percent reported behavior that put themselves or others at risk. Two-point-seven percent received medical help. Of those whose event had occurred more than a year before, seven-point-six percent sought professional treatment for enduring psychological symptoms. At the same time, eighty-four percent endorsed some retrospective benefit.3 The contour of the distribution is the discipline borrowed here. High subjective challenge can coexist with later meaning. A smaller subset of events involves real-time danger, clinical care, or lasting symptoms. The survey is psilocybin, not ketamine, and the population is self-selected. The categories remain useful even where the prevalence figures cannot be borrowed.

Screened treatment-resistant patients receiving intravenous ketamine register significant acute increases in psychotomimetic and dissociative scores, and only rarely have to stop. Across two-hundred-and-five infusions in ninety-seven such patients, pooled across two academic medical centers, four infusions, or one-point-nine-five percent, were discontinued because of adverse events. The common short-term effects were drowsiness, dizziness, blurred vision, poor coordination, and a feeling of being strange or unreal. In the subset with available follow-up, persistent psychotomimetic effects failed to appear.4 The load-bearing figure is the discontinuation rate (roughly one infusion in fifty stopped for an adverse event). The persistence finding is the one most easily misread. The population was screened for active psychosis, uncontrolled cardiovascular disease, severe substance-use instability, and acute mania, and the follow-up subset was smaller than the full sample. The reassurance applies to that population in that setting.

Before each session: screen the patient and review concomitant medications. During each session: be prepared to manage marked changes in mental status. After each session: perform a discharge assessment that includes suicidal ideation. With repeated dosing: monitor cognition, urinary symptoms, and emerging substance use. In 2017 the American Psychiatric Association’s consensus statement articulated these practical disciplines most clearly, and it remains the document a responsible ketamine practice is measured against.5 During a session, the chair can hold the acute difficulty. Afterward, someone has to recognize what has emerged; in the at-home telehealth case, that someone may not exist.



A vocabulary borrowed from psilocybin

A hard psychedelic session breaks down into seven recognizable kinds of difficulty: fear, grief, physical distress, insanity, isolation, death, and paranoia. Those are the factors the Challenging Experience Questionnaire — a twenty-six-item self-report developed in 2016 from psilocybin trip reports and the most widely used instrument for measuring challenging experience — organizes into.6 Cross-cultural validation has confirmed the seven-factor structure. A study of 729 recreational psychedelic users in Norway recovered it with strong internal consistency and reported measurement invariance across psychiatric-status subgroups.7 It is the current shared grammar for what a hard session feels like.

Ketamine fits the questionnaire poorly in its dissociative dimensions. The instrument was developed from psilocybin and validated mostly against psilocybin and LSD experiences. The drug produces fear and physical distress in psilocybin-recognizable forms, but it also produces states the seven-factor model was built without: motor immobility, anesthesia-like detachment from the body, depersonalization in which the self is observable from outside, derealization in which the room takes on the quality of a film set, retrograde amnesia in which the session is later inaccessible to recall, and the K-hole, a state of profound dissociative immersion in which the ordinary referents of self, body, and world dissolve and the person may be unable to report on the experience until afterward. Built specifically for that side of the experience, the Clinician-Administered Dissociative States Scale is the rating instrument the Spravato trials use and the one by which the sixty-one-to-eighty-four-percent dissociation figure was generated.8 Depersonalization, derealization, and time distortion it captures in finer grain than the Challenging Experience Questionnaire does. Fear and grief it captures barely at all.

Older ketamine-specific vocabularies fill some of the gaps. Anesthesiologists in the late 1960s, watching patients emerge from ketamine with reports of vivid dreams, visions of family members, occasional terror, and brief delirium, named the phenomenon emergence reaction, a piece of vocabulary that predates psychedelic medicine and that modern ketamine-assisted-psychotherapy practitioners have self-consciously inherited.9 Published in 2008 by a team at University College London, the first systematic phenomenological study of the K-hole proper mapped the state as an altered space-and-self experience involving panic for some users, profound dissociation for others, and what one respondent described as the conviction that she had died and was watching her own funeral.10 Karl Jansen’s 2004 book Ketamine: Dreams and Realities gave the older fright tradition its name, the fright world, and catalogued the panic, paranoia, flashbacks, persistent perceptual change, mania, depression, suicide, insomnia, and nightmares that had appeared in the ketamine literature by the early 2000s, with the careful note that some proportion of these later events would have occurred regardless of any drug exposure at all.11

From the inside, the lineage’s own first-person record showed the same diagnostic ambiguity. Moore and Alltounian, in the dialogue Jansen reconstructed from Alltounian’s recollection, named both readings of the same state in a single exchange:


Marcia, on 50 mg ketamine, i.m.: “There’s not a psychiatrist in the country who will not tell you you have an insane wife.” Howard: “Yeah, but that’s under the influence of ketamine. There’s a big difference. That’s part of the problem with the book. The medical profession is going to say that what we’re calling a state of samadhi, or satchitananda, is a state of insanity and that it’s dangerous and people shouldn’t be doing it.” […] Coming back to normalcy it seemed to me that there was no question but that I had been certifiably, even if only temporarily, insane.



— Marcia Moore and Howard Sunny Alltounian, Journeys into the Bright World (1978), as reconstructed in Jansen 2004, p. 45.

A patient trying to put her own ketamine session into words may borrow from any of these vocabularies, depending on which one happens to fit. None of them carry the precision of a rating scale, but all describe something the standardized scales miss. A discussion of ketamine difficulty needs more than a single instrument. The Challenging Experience Questionnaire gives reliable vocabulary for fear, grief, and physical distress; the dissociation scale gives clinical vocabulary for the altered coordinates of self and world; the older ketamine writers gave names for the K-hole, the emergence reaction, and the fright world. No single instrument holds the whole experience, and Jansen’s catalogue of the fright world, compiled before the clinical-trial era, remains the one vocabulary built specifically around ketamine’s worst possibilities.



What the controlled studies show

Intravenous ketamine, given to healthy volunteers under controlled conditions, produces behaviors that researchers trained in schizophrenia recognized as positive symptoms (loosening of associations, perceptual change, paranoid ideation), negative symptoms (blunted affect, emotional withdrawal, motor retardation), and dissociative symptoms (depersonalization, derealization, distortion of time). It impaired vigilance, verbal fluency, and especially the delayed recall of word lists. It produced small dose-dependent rises in blood pressure, cortisol, and prolactin. John Krystal and his Yale colleagues led the foundational laboratory study: nineteen healthy participants at the Department of Veterans Affairs medical center in West Haven, Connecticut, received placebo, 0.1 milligrams per kilogram of intravenous ketamine, or 0.5 milligrams per kilogram (the dose the rapid-antidepressant trials would later adopt) in a randomized, double-blind crossover designed to map the acute psychotomimetic profile of the drug.12 Acute and laboratory-based, the study stopped short of establishing that any of the participants developed schizophrenia or any lasting condition. What Krystal and his colleagues established is that ketamine can temporarily disturb reality testing, perception, cognition, and self-experience in ways that resemble aspects of psychotic illness. Difficult experience with ketamine is not a cultural script that some users borrow and others avoid. Reliably, the compound itself perturbs the systems that ordinary experience depends on.

Ketamine’s psychotomimetic profile survived two decades of further controlled studies. A 2001 study of fourteen healthy volunteers and fifteen volunteers with schizophrenia under matched ketamine interviews reported short, dose-related increases in psychotic symptoms in both groups. Seventy percent of the schizophrenia participants experienced an increase or reactivation of positive symptoms they had previously known, with a time course typically under thirty minutes.13 A 2020 systematic review and meta-analysis pooled thirty-six within-participant, placebo-controlled studies of 725 healthy volunteers and reported standardized mean differences of 1.50 for total psychopathology ratings, 1.55 for positive symptoms, and 1.16 for negative symptoms, effect sizes that by the conventions of any other psychiatric trial would be considered large. Bolus dosing followed by continuous infusion was associated with the largest positive-symptom increases in that same review, suggesting that the speed of pharmacological onset drives the psychotomimetic intensity, though the difference in effect size across dosing methods was not statistically significant for total or negative symptoms.14

A 2026 patient who walks into a strip-mall infusion clinic shares little with the laboratory volunteer who received placebo or one of two doses of intravenous ketamine in a screened, controlled, brief exposure thirty years earlier. The figures from the controlled studies map poorly onto her, onto the patient receiving twice-weekly intranasal esketamine across an induction series, or onto the patient self-administering oral troches in a Phoenix bedroom under a daily-subscription telehealth model. At one end of a continuum sits the Spravato label’s sixty-one-to-eighty-four-percent dissociation figure on dosing day, generated from the pooled trial data on the dissociation scale.15 Near another end sits the discontinuation rate of just under two percent in screened intravenous depression protocols.16 What has to stay visible across that continuum is what the screening did and what each real-world setting either replicates or relaxes. A frightening dissociation in a hospital infusion suite with a clinician at the bedside is one event. The same dissociation in a bedroom with no clinician at all is another. The molecule is the same. The setting is not.



When difficulty outlasts the dose

Some of what is frightening about ketamine ends with the drug. Some does not. The literature that has emerged in the last several years to describe post-session difficulty is now substantial. A 2023 mixed-methods study of 608 people who reported extended difficulties after psychedelic drug use, recruited from clinical, retreat, and self-directed contexts, identified anxiety, social disconnection, existential struggle, derealization, depersonalization, emotional difficulty, and self-concept disruption as the most frequently named categories. About two-thirds of respondents reported that the difficulties lasted a month or longer, and approximately one-third reported them lasting more than a year.17 A 2024 follow-up parsed the varieties more finely and identified the support strategies (psychoeducation, time, relational continuity, and access to a clinician familiar with non-ordinary states) that respondents found helpful.18 Both studies are cross-substance and self-selected, and neither establishes a base rate for ketamine specifically. What they offer is vocabulary the clinical literature lacked a decade ago for the post-session distress some people experience.

The plainest description of what the prolonged version sounds like, when it sounds like itself: the world does not feel quite real anymore. The face in the mirror is recognizable but unfamiliar. Sleep arrives differently than it used to. A frightening insight from the session keeps coming back, half-resolved, in moments when the person had been thinking about something else. Social life feels distant in a way the person struggles to describe to people who were absent. A clinician might code these reports as derealization, depersonalization, anxiety, or post-traumatic-like intrusions. The person experiencing them is more likely to say only that something has yet to come back. The reports are common enough in the extended-difficulty literature to be predictable. They are uncommon enough in screened clinical protocols that a patient experiencing them is often surprised, often alone with them, and often inclined toward an interpretation that makes the situation worse.

Patients in the post-session period can fall into a catastrophic interpretation: the drug did permanent damage and the experience is now permanent. That interpretation is sometimes right. More often it is wrong. A 2025 review of psychedelic-associated depersonalization-derealization disorder argued that vulnerability factors, pre-existing anxiety, emotional avoidance, and prior dissociative tendencies are typically a better explanation than direct neurotoxic injury, and that targeted psychotherapy is the strongest intervention for the persistent presentation.19 Carrying no license for dismissal, that argument still holds: persistent unreality after a ketamine experience deserves clinical attention and differential diagnosis. What it runs against is the worst-case story as a default: the patient leaving the search-engine result page and the online community convinced she has been broken by the drug before she has spoken to a clinician familiar with what she is describing.

Suicides among patients in treatment, a stroke that followed untreated elevated blood pressure during a dosing session, and psychiatric hospitalization after a same-day injectable ketamine administration are the kinds of outcomes Raquel Bennett and Christian Yavorsky, two clinicians with two decades of ketamine practice between them, catalogued in a 2021 commentary.20 The commentary is a clinician op-ed, and the authors carefully distinguished severe pre-existing illness from possible provider error in their cases. By 2021, experienced clinicians were calling, from inside the field, for better training, more rigorous suicide-risk assessment, real monitoring, and structured follow-up before the practice expanded further. Sanacora and colleagues had made the same argument four years earlier, in slower language.21

When help is available and the patient knows to ask for it, the Robinson follow-up identified four things that help, roughly in this order. Psychoeducation is first: the symptoms have a name, there is a literature on the trajectory, and the patient is far from the first person to describe what she is now describing. Time is second. Most of the extended-difficulty studies find that the symptoms attenuate over weeks to months, though a minority persist longer and require specific intervention. Relational continuity is third — the clinician who saw the patient through the session, or one trained to take non-ordinary states seriously, is more useful than a general-practice handoff that opens by relitigating the decision to take the drug. Access to that clinician is fourth, and it is unevenly distributed. A patient who received ketamine through a major academic medical center may have follow-up built into the protocol. One who received it through a low-touch telehealth subscription may have an email portal and a self-help library. In the first case the post-session period is part of the practice; in the second it is an afterthought. When that period sits outside what the originating clinic budgeted for, the patient is the one who must find and fund whoever will see her.22

Rebound anxiety, insomnia, and difficulty re-entering ordinary life in the days after a session turn up in the self-selected coded online reports drawn from Erowid, PsychonautWiki, and Reddit r/ketamine (the lowest evidence tier in this analysis, useful for textural patterns and not for population rates), alongside accounts of subsequent integration language, in which the reporter describes the difficulty as material for therapy, relational change, or behavioral revision.23 These are textural anchors. What they confirm is that the post-session period is part of what users themselves describe when they describe what ketamine did to them, and that support around the session, or its absence, is part of what shapes whether the difficulty becomes injury, warning, or workable memory.



Persistent perception, and the wrong diagnosis

Anyone who has felt the world look strange for days after a ketamine session will often arrive at the same word: HPPD. HPPD names a real condition: persistent visual disturbance after psychedelic use, with halos, trails, afterimages, intensified colors, geometric forms, and visual-snow-like static, severe enough to cause distress or impairment in daily life.24 The condition has been recognized in the Diagnostic and Statistical Manual since 1987, and the case literature is substantial.25 The ketamine case literature is thin by comparison. The HPPD evidence base has been built almost entirely on the classic serotonergic hallucinogens (LSD, psilocybin, mescaline), and the diagnostic vocabulary travels imperfectly to an NMDA-antagonist drug.

HPPD-type visual effects, most often trails, afterimages, or mild visual snow, turn up in more than thirty percent of people a month after naturalistic psychedelic use, and fewer than one percent find them distressing. Among 654 people followed for four weeks, the predictors of the HPPD-type signal were younger age, female gender, history of psychiatric diagnosis, and the personality trait of absorption, according to a 2025 prospective cohort run by an Imperial College team that sharpened the HPPD-vs-HPPD-like distinction.26 The plain rule is that HPPD-type visual phenomena are much more common than the distressing disorder, and the conversion rate from one to the other is low. Arriving at the same distinction from the other direction, a 2025 classification synthesis found that flashbacks, HPPD-like symptoms, and reactivations exist on a spectrum, and most post-psychedelic perceptual phenomena fall outside disorder criteria, though some meet them.27

Visual snow syndrome itself is a separate clinical category. Continuous tiny dots across the visual field, palinopsia, photopsia, photophobia, and night-vision difficulty constitute a distinct neurological condition that can be triggered or unmasked by stress, by migraine, or by no clear cause at all. In the original Brain paper that characterized the syndrome, illicit-drug exposure was rare among the triggers, and migraine comorbidity was common.28 Four years later, a neurologic case-series review confirmed that persistent visual phenomena after hallucinogen exposure need neuro-ophthalmic evaluation alongside psychiatric assessment, because the symptoms overlap with migraine aura, visual snow, depersonalization, and anxiety-driven hypervigilance.29

Ketamine acutely distorts perception, a finding well established and listed in the Spravato label.30 Chronic heavy ketamine use is associated with persistent perceptual disorganization and schizotypal symptoms, established in the chronic-use literature that the next-to-last section will summarize. Formal HPPD as a ketamine-attributed diagnosis, in the strict sense, is comparatively rare in the case literature; ketamine appears more often in the chronic-heavy-use perceptual literature than in the HPPD case series.31 A patient with persistent visual disturbance after ketamine deserves the workup a patient with persistent visual disturbance after psilocybin would receive: neurologic examination, ophthalmologic assessment, psychiatric evaluation, differential against migraine and visual snow. The catastrophic self-diagnosis she may have arrived with should wait for that workup before she accepts it.



Psychosis-like states, vulnerability, and the screening question

Psychosis is where the safety reasoning has to be most careful, because ketamine sits in an unusual position with respect to it. Krystal 1994 and its successors established that ketamine reliably produces transient psychosis-like states in healthy volunteers, which is the laboratory basis for the schizophrenia probe (Chapter 5). Lahti established that those psychotomimetic effects can reactivate or intensify positive symptoms in people who already have schizophrenia.32 Beck’s meta-analysis converted these findings into effect sizes large enough that, by ordinary psychiatric-trial standards, they would be considered substantial.33 A patient with a personal history of schizophrenia, schizoaffective disorder, or bipolar I disorder is a real concern in this literature. Evidence that the drug can intensify that patient’s own symptom pattern is reasonable, though seldom dispositive in every case.

A patient with that vulnerability still arrives at the clinic, and the practice has to decide what to do. Clinicians should carefully assess patients with a history of psychosis before treatment and initiate Spravato only if the benefit outweighs the risk: that is how the Spravato label resolves the question, in the language of regulated medicine.34 The implication is that psychosis history falls short of an absolute exclusion in every case, but the calculus changes and the monitoring intensifies. A 2017 Biological Psychiatry letter described racemic ketamine treatment in a small series of depressed patients with prior psychotic features and reported antidepressant response without acute psychotic emergence, with the authors noting that the sample was carefully screened and that the result did not generalize to active psychosis.35 The signal is that a categorical exclusion may not always be warranted. The harder lesson is that the calculus requires specialist judgment, current stability, medication context, informed consent, and active monitoring, none of which the brief intake assessment a low-touch direct-to-consumer model offers can match.

Psychotic and manic symptom severity rose over two months among United States residents who used psychedelics in real-world contexts, the increase steeper for illegal-context use, when they were followed in a 2025 preregistered longitudinal observational study. Increases in psychotic symptoms were moderated by the frequency of use and by the intensity of challenging experience during sessions. Increases in manic symptoms were moderated by personal history of schizophrenia or bipolar I disorder and by self-reported subjective insight during the session.36 The study is cross-substance and naturalistic, so the effect sizes do not cleanly attribute to ketamine. What the design does reveal is that frequency, context, challenging-experience intensity, and prior history interact in the prediction of psychiatric outcomes, and any screen worth running has to attend to more than the immediate diagnostic label.

Transient model psychosis and lasting psychotic disorder are different things, and the distinction has to stay clear. A laboratory study can show the first reliably and has no ability, by its design, to estimate the second. A chronic-use observational study can show schizotypal and cognitive associations and falls short of proving direct causality. A patient’s family history of schizophrenia is a vulnerability marker a competent practice will weigh in screening. That marker is not, by itself, a verdict on a single, well-screened, well-supervised session. Screening practice is calibrated against acute and laboratory data; chronic risk concentrates in heavy and unsupervised use; the difficult decisions fall between those endpoints, where no algorithm substitutes for specialist judgment about the individual patient in front of the clinician.



The topography of difficulty

Difficulty during a ketamine session moves across several dimensions at once, branching rather than running along a single line from mild to severe. The patient may lose the ordinary referents of body location and find herself unable to tell whether her arm is on the chair’s armrest or in another room entirely. She may feel panic about being unable to move, fear about being unable to return, grief about a memory the session has surfaced, paranoia about a sound she cannot place, or the conviction (common enough in K-hole accounts to constitute a recognizable feature in the Muetzelfeldt phenomenological study) that she has died and is watching the room from outside the body.37 The dimensions matter because they call for different responses. Nausea calls for physical safety. Panic calls for grounding and orientation. Psychosis-like interpretation calls for clinical caution. A frightening but recognizable memory may call for a sitter who can hold the person without trying to fix the moment.

Some of the dimensions can be modulated. The self-selected coded online reports, useful for textural patterns and not for population rates, name reassurance from a sitter, slow breath, music chosen during preparation, prayer, simple grounding language, and a change of physical setting as factors people identify as stabilizers. They name fighting the experience, the addition of cannabis, crowded rooms, unsafe touch, fear of being caught by police, and interpersonal conflict in the session as factors people identify as worseners.38 People who wrote down what they remember about the session produced this language, and the cluster is structurally close to what ketamine-assisted-psychotherapy practitioners describe in their own clinical accounts: preparation, presence, low-stimulus environment, a therapist who can hold without intruding, and an integration conversation afterward.39-40

Difficult content during a session can become the therapeutic material itself, more than a side effect to be managed and minimized, at least when it is held inside a setting that lets the patient encounter it without being overrun. The argument is the spine of the ketamine-assisted-psychotherapy literature. Phil Wolfson and colleagues published a retrospective series in 2019 across three California practices: 235 patients receiving sublingual ketamine for lower-intensity trance work and intramuscular ketamine for higher-dose transformational sessions, with preparation, journey, and integration treated as one continuous protocol that subsumed the drug administration within it.41 A 2022 systematic narrative review across seventeen articles and 603 participants reached a parallel conclusion: the supervised delivery context, comfort and assistance during distress, and structured integration afterward are part of how the difficult material gets metabolized, even if the controlled-trial evidence for any one protocol remains heterogeneous.42 Phil Wolfson and Gita Vaid, two of the model’s most articulate defenders, argue that ketamine’s subjective effects are central to its psychotherapeutic value.43 Contested, the clinical claim sits alongside the Spravato label’s default position (that dissociation should be minimized and treated as an adverse effect), while the psychotherapy model holds that the same dissociated state, properly contained, is where the work happens.

Meaning-making is retrospective. A frightening session may later be remembered as a turning point. The qualitative literature on narrative transformation of psychedelic experience is now substantial, and the pattern is strong enough to count as a research finding.44 But the pattern is not a license. Integration is not retroactive consent to an unsafe practice, to absent screening, to inappropriate touch, to abandoned patients, or to reckless dosing. The same conversation that helps a patient understand what happened in a frightening session can become, if the practice was negligent, a vehicle by which the negligence is reframed as personal growth. Institutional support models built by practitioner organizations (the Multidisciplinary Association for Psychedelic Studies’ compassionate-support framework, the International Center for Ethnobotanical Education, Research and Service’s El Faro program for people in difficulty after psychedelic and traditional-medicine experiences) exist in part because integration work has to be done in settings where the person can ask, without prejudice, what happened, what the responsibility was, and what comes next.45-46 Integration is meant to clarify what happened, including who bore responsibility for it. A premature closure that forecloses those questions serves the practice, not the patient.



The chronic heavy-use lane

Chronic heavy ketamine use produces a different kind of harm from a single difficult therapeutic session, documented through a different body of literature. The two have to stay apart. Sixteen imaging studies of 440 chronic recreational users with a mean reported use of 2.4 grams per day across two to 9.7 years, pooled in a 2022 systematic review of brain changes associated with long-term ketamine abuse, showed the harms most consistently. Lower gray-matter volume, reduced white-matter integrity, and lower functional connectivity in thalamocortical and corticocortical circuits were the review’s findings, changes the authors associated with memory impairment, executive dysfunction, and a range of psychiatric effects.47 Celia Morgan and colleagues’ Edinburgh ketamine-user cohort, surveyed in the same body of work, showed cognitive impairment that resisted full recovery across three years of near-abstinence and schizotypal and perceptual-disorganization symptoms that persisted past that abstinence period.48 The Edinburgh findings converge with the broader harm-reduction work: heavy long-term users are the population in which dependence, urinary pathology, and psychotic-spectrum signals concentrate.

John Lilly haunts the chronic-use literature by an editorial decision. Lilly was a Cold War neuroscientist whose two decades of self-experimentation with ketamine in isolation tanks ended in dependence, near-fatal accidents, and a fadeout that the contemporary ketamine-assisted-psychotherapy tradition has named as its canonical cautionary lineage.49 The use of Lilly as caveat is deliberate. He was the first ketamine psychonaut, the most articulate, the one who demonstrated where the trajectory could lead. The point of naming him goes beyond biographical spectacle. Repeated, unsupervised ketamine use, the practice the contemporary at-home subscription model normalizes at lower doses and higher frequency than Lilly used, has a documented endpoint, and careful practitioners have known about that endpoint for forty years.

A patient receiving a screened, monitored course of intravenous racemic ketamine for treatment-resistant depression in an academic medical center is a different patient from the chronic heavy recreational user in the Edinburgh cohort, and conflating the two risk profiles produces both unwarranted alarm in the first case and unwarranted reassurance in the second. The chronic-use studies describe a population whose dosing, frequency, lack of supervision, motivation, and accumulation of exposure are categorically different from the clinic patient’s. Practical screening for repeated dosing (what to ask, what to monitor, when to taper, when to refer to addiction medicine) is the work of Chapter 14. Those studies document real harm, and the contemporary expansion of low-touch repeated dosing makes the question of where any given patient falls along that exposure gradient one clinicians are now obliged to ask, every time.



Key Takeaways


	Difficulty during a ketamine session is a different event from lasting harm after it, and the response is different in each case; acute fear and dissociation in a monitored setting are not the same problem as prolonged anxiety, depersonalization, or sleep disturbance that emerges in the days and weeks after dosing. Integration after a frightening session can convert difficult material into therapeutic work, though the same conversation can also, if the practice was negligent, reframe inadequate screening or absent monitoring as personal growth.

	The most widely used instrument for measuring challenging experience, the Challenging Experience Questionnaire, was built for psilocybin and recovers most of what ketamine difficulty looks like but misses the dissociative, anesthesia-like, immobilizing, and amnesic dimensions ketamine adds. A complete account draws on the questionnaire, the dissociation scale used in the Spravato trials, and the older ketamine vocabularies of K-hole, emergence reaction, and fright world.

	Acute psychotomimetic effects of ketamine are well established in controlled studies, with effect sizes that by ordinary psychiatric-trial conventions are large. These laboratory findings fall short of proving that screened, monitored ketamine patients develop lasting psychotic disorder, and they should stay analytically apart from the chronic-heavy-use literature.

	Persistent perceptual aftereffects in the strict sense of hallucinogen persisting perception disorder are uncommon and concentrate, where they appear, in classic-psychedelic populations more than in ketamine cohorts. Persistent visual disturbance after ketamine deserves a workup that includes neurologic differential diagnosis; it deserves protection from an automatic catastrophic self-diagnosis.

	Patients with a personal or family history of schizophrenia, schizoaffective disorder, or bipolar I disorder require specialist judgment, intensified monitoring, and meaningful informed consent. A direct-to-consumer intake that fails to surface those histories falls short of screening at the relevant grain.

	Difficulty during a session moves across several dimensions at once (bodily, perceptual, emotional, existential, relational), and the response that helps one dimension may fail another. Stabilizers people report most often are sitter presence, slow breath, prepared music, simple grounding, and a low-stimulus environment; worseners are fighting the experience, additional substances, crowding, unsafe touch, and interpersonal conflict during the session.
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10 Depression and Suicidality

A patient with treatment-resistant depression is, by the definition psychiatry uses to enroll her in a trial, someone who has failed two or more adequate trials of standard antidepressants, typically at full dose, for six to eight weeks each, with the dose escalations and class switches a careful psychiatrist would attempt.1 By the time she reaches a research clinic, she has spent eighteen months to several years inside that arithmetic. She has watched friends adjust, complain, recover. She has come to understand, in a way most outside her position rarely do, that the wait between starting an antidepressant and learning whether it will work is itself part of the illness. The wait has been the central fact of depression treatment since the introduction of imipramine in 1957. It is what gives ketamine, inside clinical psychiatry, its strange and slightly dangerous standing. The drug whose synthesis Calvin Stevens completed in 1962 and whose first-in-human trial Edward Domino and Guenter Corssen reported in 1965 can, given by slow intravenous infusion at a subanesthetic dose, lift the same symptoms within hours. For a patient who has spent years inside the arithmetic of the wait, that compression of the timeline is the whole of what she has come for.

Treatment-resistant depression, major depressive disorder, bipolar depression, and acute suicidal ideation are the conditions where ketamine has the deepest evidence base, the FDA-approved esketamine product (Spravato), and a worldwide off-label racemic-ketamine practice that has grown faster than trials can track it. The methodological orientation that follows puts tools in place for reading the evidence that comes after, before that evidence lands.


How to read a ketamine depression trial

Ketamine depression trials are unusually persuasive on speed and unusually vulnerable to interpretive overreach. Three underlying features of this trial literature condition every claim worth accepting.2-4

The first is functional unblinding. A subanesthetic infusion of racemic ketamine produces, within minutes, a recognizable dissociative and perceptual state in most patients who receive it. Saline infused over forty minutes does not. A trial that compares ketamine to inactive placebo is therefore one whose participants and raters can usually tell which arm they are in by the time the rating scale is administered. Since 2013, the most rigorous racemic-ketamine trials have deployed the midazolam active comparator as the standard methodological response: a short-acting benzodiazepine at a sedating dose chosen to match ketamine’s psychoactive profile at the level of “feels like something.” Midazolam fails to close the unblinding problem. An experienced participant can usually distinguish the two states. The active comparator narrows the gap without closing it. An effect size that shrinks from inactive-placebo to midazolam-controlled comparison is the cost of the blinding upgrade. The effect survives, but the magnitude shifts.5

The second is sample composition. Patients enrolled in the persuasive trials look little like the average person who walks into a community infusion clinic in 2026. Most pivotal studies screen out active psychosis, unstable bipolar disorder, severe substance-use disorder, recent suicidal behavior of a kind that would require inpatient admission, uncontrolled hypertension, and the kinds of medical or social instability that interfere with attendance at a structured treatment series. The enrolled patient is the systematically amenable patient: chronically depressed, medication-resistant, medically stable, willing to give consent under sober conditions, able to travel to a clinic, able to keep an appointment for follow-up. That selected population is the strength of the trial, the condition that allows the design to isolate the drug’s effect from the noise of co-occurring conditions, and also the limit of the trial’s generalization. Anyone who asks “would the drug work for me?” has to first ask “do I resemble the patient who was studied?”

The third is the scales by which depression is measured. Almost every trial in this chapter reports its result on one of three clinician-administered instruments, and the same three acronyms recur throughout ketamine coverage. Most common is the Montgomery-Åsberg Depression Rating Scale, abbreviated here as the MADRS: a ten-item scale that scores severity from zero to sixty across symptoms ranging from apparent sadness to suicidal thoughts. A response is conventionally a fifty-percent reduction in score from baseline. Remission is conventionally a score at or below ten. The older racemic-ketamine trials of the 2000s instead used the Hamilton Depression Rating Scale, the HAM-D, a seventeen- or twenty-one-item version of the same idea. Suicidality trials add a third, the Scale for Suicidal Ideation, the SSI, a nineteen-item scale that Aaron Beck and colleagues developed for suicidal-thought severity in the 1970s.6 All three capture symptom reduction across a fixed window of days. Function, durability past the trial period, return to work, repaired relationships, and the difference between “I no longer meet diagnostic criteria” and “I am living the life I want to live” lie beyond their design.7

A fourth caution, less systemic but no less important, is the way ketamine coverage has slid between distinct claims. Ketamine can be fast without being permanently durable. Esketamine can be approved without proving every claim made by the clinics that prescribe it. Racemic ketamine can have strong clinical evidence in selected samples while remaining off-label for depression in the United States. Suicidal ideation can fall quickly without proving population-level suicide prevention. Each separation is the difference between a definitive reference claim and a brochure.8-9

On these foundations rests the trial sequence that follows.



The arrival of speed

The Berman trial, the lineage’s depression-side hinge, had the structure of a pilot. Seven hospitalized patients with major depressive disorder, none of them treatment-resistant in the sense psychiatry would later define, received a single forty-minute intravenous infusion of racemic ketamine at 0.5 milligrams per kilogram, and saline placebo on a separate day, in a single-blind crossover at Yale-affiliated psychiatric inpatient services. By seventy-two hours, the group’s average HAM-D had dropped by fourteen points; on placebo, by zero.10 For the next six years, almost no one outside the small cluster of academic psychiatry departments that had read it took the finding seriously.

The Zarate, Singh, and Manji trial, the foundational citation for ketamine’s rapid antidepressant effect, took the rapid-response finding into a treatment-resistant population.11 All enrolled patients had already failed at least two adequate antidepressant trials. By twenty-four hours, roughly two-thirds of those who received ketamine met response criteria.

Speed, small samples, single-dose protocols, and short follow-up windows defined the racemic-ketamine literature for the next two decades. Fast and real, the lift nonetheless came from small samples, a single intravenous infusion at a dose anesthesiologists had used clinically since the 1970s, and follow-up periods that stopped at one or two weeks, where the symptoms began to drift back toward baseline. None of the trials could yet answer how long the effect would last, who would respond, who would not, or how often the infusion would need to be repeated to keep depression from returning. Repeated and maintenance treatment, and the regulated nasal product that would come from it, were still years away.

What the lift looks like, when a patient feels it, has a particular texture. A person who has carried treatment-resistant depression for years has often stopped expecting symptom relief at any particular time-scale; the wait between starting a medication and learning whether it will work has become the central fact of her life, and that wait has usually ended in disappointment. For many patients who respond, the forty-minute infusion produces a noticeable change of state inside the dosing session itself. Bodies feel light or distant, time slows, the room takes on an unfamiliar quality. Depression itself, the persistent low-grade weight on cognition and emotion, often lifts in the hours that follow, not as the resolution of any particular thought but as a reduction in the affective pressure the thoughts had been carrying. By the next morning, many responders have reported the sense that depression’s grip has loosened: rumination quiets, sleep is easier, eating returns, suicidal ideation (where it had been present) recedes. Within days to weeks, in most patients, the lift drifts back toward baseline. A window of twenty-four hours, day seven, day twenty-eight: that is what the trials measured, catching only the early edge of what the patient experiences as a return of possibility. Months, years, the rest of a working life: these were well outside what the early trials could measure. For the patient, the speed cuts both ways. A depression she had been told, in effect, would not move turns out to move in an afternoon, which is the proof she came for. Then it comes back, and the same treatment that supplied the proof has no way to make it hold except to dose her again. The maintenance problem the rest of this chapter takes up is the clinical name for that catch.

A patient’s first-person account of what that lift can carry, recorded in Dow and Levy’s clinical memoir from a named patient at the Field Trip Toronto program, brings the lived weight of the population the trials measure:


“Am I going to feel [sad] like this forever?”

I used to be happy. But after eight years working the streets as a police officer in Toronto, and 15 years as a firefighter, I became hardened, bitter, and cynical about life. Responding to 911 calls, dealing with death, trauma, and emotionally charged situations taught me to “stuff” my feelings. I felt so alone and scared. I didn’t want to end up like my friends who I lost to suicide and destructive behaviors like alcoholism. I wasn’t drowning but I felt as though I was circling the drain.

[…] After many years, I decided to try ketamine. The experience I had was profound. […] I felt incredibly relaxed, calm, and at peace when I came out of the treatments an hour or so later. […] Over the course of six treatments, I felt as though I had a renewed lease on life.



— Mark, a Field Trip Toronto patient, in Dow and Levy, The Ketamine Breakthrough (2023), pp. 3–4.

Seventy-three patients with treatment-resistant depression across two academic medical centers received a single intravenous infusion of 0.5-milligram-per-kilogram ketamine or 0.045-milligram-per-kilogram midazolam in the first multi-site trial to use the benzodiazepine active comparator investigators had been calling for since the Berman trial. At twenty-four hours, sixty-four percent of the ketamine arm and twenty-eight percent of the midazolam arm met response on the MADRS. The midazolam comparator left the effect intact; it tightened it. The magnitude of the response gap was smaller than in the saline-controlled trials, and the absolute response rate in the comparator arm was higher than the response rates in the older inactive-placebo arms, which is what would be expected when functional unblinding is partly addressed. Both findings, the surviving effect and the shrinking gap, became the durable contour of the racemic-ketamine claim.12



From signal to product

A single intravenous infusion administered by a trained anesthesiologist or psychiatrist in a hospital setting was, by 2013, a real treatment available essentially nowhere outside academic medical centers. The translation of the racemic-ketamine finding into a product the FDA would approve, a clinic with no anesthesia capacity could administer, and an insurance carrier could be billed for depended on three things the racemic-ketamine literature lacked on its own: a non-IV route of administration, a dose-finding protocol amenable to fixed-dose labeling, and a patentable form of the molecule.

The S enantiomer, esketamine, supplied the third condition. Janssen Pharmaceuticals’ intranasal formulation, branded as Spravato, became the pivot of the regulatory program. Two phase-three trials, TRANSFORM-2 and TRANSFORM-1, tested the nasal product as adjunct to a newly initiated oral antidepressant in adults with treatment-resistant depression. Clinicians in the flexible-dose trial could titrate between fifty-six and eighty-four milligrams per session. Patients in the placebo arm received a placebo nasal spray plus a newly initiated oral antidepressant. By twenty-eight days, the esketamine arm showed a statistically significant MADRS improvement over placebo of roughly four points, an effect size that reviewers would later call modest but clinically meaningful in a treatment-resistant population.13 The fixed-dose trial, testing fifty-six and eighty-four milligrams against placebo nasal spray on the same adjunctive framework, failed to meet its primary endpoint at the stringent statistical threshold the FDA required, though the eighty-four-milligram arm showed a numerically similar effect.14 The third pivotal trial enrolled adults aged sixty-five and older, where the effect was weaker and the primary endpoint was not met in the overall population.15

Stable remitters and stable responders to an open-label esketamine induction were randomized to continue esketamine or to switch to placebo nasal spray, with both arms maintaining their oral antidepressant. Whether the response, once achieved, could be sustained was the question the fourth pivotal study put. Patients switched to placebo nasal spray relapsed at roughly twice the rate of the continuation arm over the follow-up window. SUSTAIN-1 became the basis of the relapse-prevention labeling and the case for continuation dosing weeks and months after induction.16 The trial structure, a randomized-withdrawal design in already-responding patients, answers a narrower question than the question a patient considering esketamine would want answered. It leaves open whether esketamine works better than alternative continuation strategies. What the trial does show is narrower: stopping esketamine in responders increases the rate of relapse compared with continuing it.

Esketamine nasal spray reached FDA approval as adjunctive treatment for treatment-resistant depression in March 2019 and, after several years of post-marketing data, won an expanded label for monotherapy in January 2025.17 A Risk Evaluation and Mitigation Strategy accompanies the approval (the built-in mechanism Chapter 16 takes up in detail), requiring that every dose be administered in a certified clinic, that the patient remain under direct observation for at least two hours after dosing, and that driving be deferred until the next day after a night’s sleep.18 The label, the certified-clinic infrastructure, and the monitoring requirement together produce a treatment that bears almost no practical resemblance to the at-home oral troches Joyous, Mindbloom, and similar telehealth services prescribe at scale. Both are sometimes called “ketamine for depression,” a label that hides what the regulated approval cost to obtain and what the unregulated practice ignores.

The trials that failed to read out cleanly are part of the same regulatory record, and a careful reader holds them alongside the successes. TRANSFORM-1, the fixed-dose trial in working-age adults, is one of them: it missed its primary endpoint even though the eighty-four-milligram arm tracked the flexible-dose result.19 TRANSFORM-3, the trial in adults aged sixty-five and older, failed in the overall population, with the effect driven entirely by the subgroup with late-onset depression and absent in the patients whose depression had a longer history.20 That older-adult result is the clearest demonstration that what worked in younger working-age treatment-resistant patients did not automatically travel to the population in which depression is most prevalent and most clinically consequential. Hugh Rasmussen’s account of the United States Department of Veterans Affairs formulary review put the point bluntly: as of the years immediately after approval, no evidence from trials that it was effective in people over sixty-five was the policy-relevant finding, and the agency’s hesitation to add esketamine to its preferred-drug list reflected that gap.21 At the same regulatory submission where the working-age trial succeeded, the older-adult trial failed. Ketamine’s clinical performance varies by age, by depression subtype, by treatment history, and by route, a pattern the broad enthusiasm has been slow to absorb.

A second class of trial limit is what the trials excluded by design. Bipolar depression, psychotic depression, severe substance-use comorbidity, and adolescent patients each have evidentiary profiles thinner than the treatment-resistant adult major depressive disorder profile that anchors the esketamine label. A small open-label literature in bipolar depression has produced occasional striking case reports, including Edward Hyde’s published account of a patient who sustained remission of suicidal ideation after a single ketamine session. Controlled bipolar-depression evidence remains sparse.22 Adolescent ketamine trials in major depressive disorder have begun reading out in the last several years,23 with bipolar diagnoses excluded by the same selection logic, leaving the bipolar-adolescent question doubly under-evidenced. Hearing “ketamine for depression” and picturing one’s own depression requires a prior question: whether that depression resembles the depression the trials enrolled.



Suicidality as its own claim

Eighty patients with major depressive disorder and clinically significant suicidal ideation, enrolled at an academic medical center between 2013 and 2016, received a single intravenous infusion of 0.5-milligram-per-kilogram ketamine or 0.02-milligram-per-kilogram midazolam, with SSI scores rated from baseline through one day. The ketamine arm’s SSI score improved 4.96 points more than midazolam at twenty-four hours (95% CI 2.33–7.59; Cohen’s d=0.75), a clinically meaningful between-group difference, in a population that had been hospitalized or otherwise seen as at elevated risk, on the standard suicidal-ideation scale. By including a midazolam comparator, the trial became one of the cleanest demonstrations that the rapid antisuicidal-ideation effect was something more than nonspecific sedation or expectancy.24

Adults with major depressive disorder at imminent risk of suicide were enrolled in two parallel suicidality trials of the esketamine program, designated ASPIRE I and ASPIRE II, and randomized to esketamine nasal spray plus standard treatment or placebo nasal spray plus standard treatment. Standard care in both arms was comprehensive: hospitalization, optimized antidepressant therapy, and the full clinical system a major depressive emergency typically demands. At four hours, MADRS reduction was significantly greater in the esketamine arms, by approximately three to four points.25-26 On the trial’s separate suicide-severity rating, the Clinical Global Impression of Severity of Suicidality scale, neither trial showed a statistically significant difference between arms. The MADRS items that capture suicidal ideation moved with depression severity more broadly; the dedicated suicidality scale stayed flat.

Rapid reduction in suicidal ideation, as one item among several on a depression rating scale, reproduces across racemic and esketamine trials. What it does not establish is the larger claim the headlines reach for. Demonstration that a drug prevents completed suicide at the population level is something no racemic-ketamine trial and no part of the esketamine program has provided, and the statistical infrastructure that would be required — sample sizes large enough to power on a rare outcome, follow-up windows long enough to capture late events, comparators ethical enough to deploy in patients at imminent risk — lies beyond what any single trial could be designed to accomplish.

France’s drug-safety agency, the Agence nationale de sécurité du médicament et des produits de santé, authorized Panpharma’s generic racemic ketamine in spring 2026 for “depressive episode with imminent suicidal risk,” available through hospitals as an early-access pathway rather than a standard indication. In authorizing this access, French regulators showed what a responsible institution does with the literature’s asymmetry. Wording was careful. It claims that ketamine can rapidly reduce depressive symptoms in the suicidal-crisis population. It does not claim that ketamine prevents suicide as a longer-term outcome.27 Karl Edwards’s phrasing for the same clinical idea, that emergency-department ketamine, where it exists, is “a starting point for intensive treatment, not the singular answer,” captures the discipline the evidence requires.28 An antisuicidal-ideation effect at four hours cannot itself supply what a patient stabilized through the crisis still needs: continuation care, suicide-prevention work, follow-up clinical contact, and the slower psychiatric work of recovery.

The French clinical-rhetoric around ketamine in suicidal crisis has been forthright about both the hope and the danger. Stéphane Duffour’s 2025 practitioner account uses the phrase médicament anti-suicide (anti-suicide medication) to describe how the drug has been talked about by French psychiatry and journalism since the ANSM decision was pending, and the phrase is exactly the framing accurate clinical writing has to refuse.29 Anti-suicide medication, as a phrase, conflates a four-hour reduction in suicidal-ideation severity with the prevention of suicide as a clinical outcome. Rhetorically powerful and scientifically misleading, the conflation is exactly what the compassionate-access wording refuses. By hugging the narrower claim (rapid symptom reduction in a population at imminent risk, paired with full standard care), French regulators preserved the demonstrated clinical advance without making promises on a question the trials were never designed to answer.



Racemic ketamine, esketamine, and ECT

Racemic ketamine and intranasal esketamine, compared indirectly across twenty-four randomized trials pooled in a 2021 meta-analysis, showed response and remission estimates for the racemic formulation at least comparable to, and arguably stronger than, those for the patented S enantiomer.30 The comparison is indirect: no head-to-head randomized trial has yet placed the two formulations against each other in the same protocol, and the trial designs, patient populations, and routes of administration differ in ways that meta-analytic methods cannot fully reconcile. One reading of the pattern is that the R enantiomer has antidepressant action of its own, possibly through downstream metabolites that the racemate produces in different proportions than the isolated S enantiomer does.31 A second is that the two literatures sample meaningfully different populations through meaningfully different protocols. The arketamine programs now in early clinical development will, if they read out, supply the first direct measurement of what the R enantiomer does on its own. Until then, the racemic-versus-esketamine comparison remains what most indirect comparisons are: suggestive, methodologically careful, and not yet settled by a direct head-to-head trial.
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Four hundred and three patients with nonpsychotic treatment-resistant major depression, enrolled across five academic medical centers in the United States between 2017 and 2022, were randomized to six intravenous ketamine infusions over three weeks or to electroconvulsive therapy administered nine times under standard protocols. Response rates, defined as a fifty-percent reduction on a self-report depression scale sustained for the post-treatment follow-up window, reached fifty-five percent in the ketamine arm and forty-one percent in the electroconvulsive-therapy arm. The trial was designed as a noninferiority comparison. Ketamine met the prespecified margin, and a sensitivity analysis even favored ketamine over the comparator in the per-protocol population. ELEKT-D became the strongest evidence to date that intravenous racemic ketamine, in carefully selected nonpsychotic treatment-resistant patients, performs at least as well as the older procedure that has defined severe-depression treatment for ninety years.32 The trial has clear limits: nonpsychotic patients only, an academic-medical-center delivery infrastructure, the absence of a sham comparator, and a follow-up window that stopped where it stopped. The effect is large enough that those limits leave it standing.

One hundred and seventy-four adults with treatment-resistant depression received twice-weekly subcutaneous racemic ketamine across a four-week induction, enrolled in two sequential cohorts: a fixed-dose cohort (n=68, all at 0.5 mg/kg) and a flexible-dose cohort (n=106, titrated from 0.5 to 0.9 mg/kg). Whether subcutaneous injection could replace the infusion suite for racemic ketamine was the question the Australian KADS trial asked. The fixed-dose cohort showed no significant remission difference between arms (6.3% vs. 8.8%). The efficacy advantage was confined to the flexible-dose cohort, where the remission rate at the end of the acute phase was significantly higher in the ketamine arm, and the route (a needle in the upper arm administered by a nurse, with monitoring afterward instead of during) proved both clinically feasible and substantially less resource-intensive than the IV infusion.33 KADS ran in a country with a different psychiatric workforce structure than the United States, and it leaves the infusion-clinic protocol standing and the route question open. What it does establish is that subcutaneous injection is a feasible, cheaper alternative.

The two ketamines diverge most starkly at the question of cost. Generic racemic ketamine, the off-label form practitioners infuse, inject, or compound into sublingual troches, is inexpensive at the molecule level. Edwards has observed that the drug substance itself “costs just a few dollars” in pharmaceutical economics.34 Strassman makes the same point, noting that generic ketamine is inexpensive at the molecule level.35 The clinical session attached to it — the clinician’s time, the monitoring infrastructure, the room, the post-session check, the integration session where one is offered — is not cheap, and the absence of insurance coverage for off-label psychiatric use in many jurisdictions means the patient pays out of pocket. Esketamine, by contrast, is a patented, FDA-approved product with a list price measured in hundreds of dollars per dose and a billable insurance pathway, where the carrier permits coverage. The economic gap between the two formulations is wider than the molecular distinction warrants, and the cost asymmetry has bent clinical practice in ways the efficacy trials alone do not capture. A racemic-ketamine clinic in 2026 can offer six infusions for a few thousand dollars; an esketamine course at a certified clinic, billed through insurance, costs the carrier several times that figure across the same induction window.36-38



Mechanism, without reduction

The receptor pharmacology and brain-level effects (Chapter 4, Chapter 5) are the substrate on which the clinical effect rests. Uncompetitive NMDA-receptor antagonism begins the antidepressant action, driving a glutamate surge into AMPA-receptor throughput and triggering a cascade of downstream plasticity signaling (brain-derived neurotrophic factor release, mTORC1 activation, dendritic-spine remodeling) mapped in detail in rodent studies.39-40 The mechanism story accounts for the speed and the post-acute window; why the same molecule produces a forty-eight-hour antidepressant response in one patient, a six-week remission in another, and no measurable benefit in a third remains its open problem.

The habenula and the nucleus accumbens, the reward-circuit nodes that monoaminergic antidepressants have always struggled to reach, emerged in a 2024 multimodal imaging study as principal sites of ketamine’s functional-connectivity modulation in treatment-resistant depression. Reductions in habenular hyperactivity, paired with shifts in nucleus accumbens connectivity to medial prefrontal and limbic regions, correlated with anhedonia improvement across the dosing series.41 That finding places ketamine’s action inside the specific circuitry that depression’s reward dysregulation has long been pinned to, mechanistically suggestive in a way the broader plasticity story is not. Without proving that habenula and accumbens modulation causes the clinical benefit, the imaging shows the circuit moving with the symptoms.

The clinical effect is most plausibly overdetermined. Glutamate-and-plasticity signaling handles the rapid lift and the post-acute window. Reward-circuit modulation handles anhedonia improvement. A third strand, the acute subjective experience itself — the dissociation and altered self-perception that the trials measure but rarely interpret — may carry independent mechanism, either by interrupting suicidal rumination directly or by producing a perspectival shift that the patient then integrates into a different relationship with her depression.42 Expectancy and the structured clinic protocol contribute their own non-pharmacological component. A 2025 review of trial trends and putative mechanisms made the case that these strands work together; no partitioning study design has yet been built to separate them, but the review concluded that ketamine’s antidepressant action is most accurately understood as the product of all four simultaneously.43



Who responds, and what predicts response

Baseline anhedonia, a family history of alcohol-use disorder, and higher baseline severity of suicidal ideation are the strongest predictors of response to emerge across trials.44-45 Patients whose depression is heavy on loss of pleasure and reward responsiveness tend to do well. The alcohol-use-disorder finding is counterintuitive but replicated, and may indicate something about glutamatergic-system reactivity in patients with a familial loading toward NMDA-receptor variation.46-47 Suicidal-ideation severity at baseline, paradoxically, predicts a greater symptom drop after dosing, perhaps because the symptom has more room to fall.

The most consistent moderator is dose.

Ninety-nine adults with treatment-resistant depression at six academic medical centers in the United States were randomized to one of five conditions: a single intravenous infusion of ketamine at 0.1, 0.2, 0.5, or 1.0 milligrams per kilogram, or a 0.045-milligram-per-kilogram midazolam control, all administered over a forty-minute window on an oral antidepressant background. The Massachusetts General Hospital investigators who ran this trial built it specifically to ask whether the 0.5-milligram-per-kilogram dose that had become the de facto standard by inheritance from Berman and Zarate was the right dose, or whether a lower dose could carry equivalent benefit with less acute disturbance, or whether a higher dose could carry more durable benefit. At 0.5 milligrams per kilogram, patients showed the largest improvement on the depression-severity scale at the primary endpoint, with the 1.0-milligram-per-kilogram arm showing similar magnitude and the lower doses showing weaker, noisier effects. The 0.5-milligram-per-kilogram standard that trialists had adopted on intuition turned out to sit close to the response-optimization sweet spot the dose-finding analysis identified.48 The finding rationalized clinical practice instead of overturning it, and the upper-dose arm provided modest but real evidence that pushing higher than where the original racemic-ketamine trials had landed yields no reliable additional benefit.

Dissociation during the session is the most contested putative predictor. Some trials have reported that more intense dissociative experience correlates with better antidepressant outcomes; others have reported no correlation. A partial answer came from the 2024 reward-circuit study: the imaging signature that predicted anhedonia improvement was independent of the subjective dissociation score.49 The dissociation-as-mediator question remains unsettled, and the practical implication, whether a patient who experiences little dissociation should be reassured or worried, remains contested. Concomitant medications add their own layer. Benzodiazepines may blunt the antidepressant response, an interaction that Chapter 6 takes up at the receptor level.50 The implication for trial design is that benzodiazepine status, often poorly controlled in observational data, may be silently moderating the reported effect sizes.

A prospective responder-identification design has not been built into any of the pivotal trials. Most predictor findings are post-hoc analyses, derived from samples too small to support the multiple comparisons that the analyses involve, and the replication record is mixed. The suggestive patterns researchers have identified fall far short of a clinical predictor model that would let a psychiatrist tell a patient, before the first infusion, whether ketamine is likely to work for her.



The maintenance problem

Most patients who respond to a course of intravenous ketamine relapse, in the absence of continued treatment, within weeks. The SUSTAIN-1 esketamine data supply the cleanest demonstration of the same pattern: stable remitters who switched to placebo nasal spray relapsed at roughly twice the rate of stable remitters who continued esketamine, across a follow-up window measured in months.51 Phillips and colleagues, testing single, repeated, and maintenance racemic-ketamine infusions, found that six infusions over two weeks produced MADRS response in roughly sixty percent of treatment-resistant patients, and that weekly maintenance infusions for the next three months kept the responders mostly stable, though the trial stopped where it stopped, and clinicians still lack rigorous evidence on what to do at six months, at a year, or at two years.52 Spravato’s DailyMed-labeled dosing schedule (twice-weekly induction for four weeks, weekly through week eight, and every one to two weeks indefinitely thereafter) is the regulator’s compromise: a continuation protocol grounded in randomized-withdrawal evidence at the early window and clinical judgment thereafter.53

Maintenance is harder than induction, and the evidence is thinner. Forty-one adults with treatment-resistant depression at the Royal Ottawa Mental Health Centre received an initial single intravenous infusion in a placebo-controlled phase, then progressed (if assigned to ketamine and showing partial response) into a repeated-infusion phase of six infusions over two weeks, then into a maintenance phase of one infusion per week for a further three months. The repeated-infusion phase carried roughly sixty percent of partial responders into MADRS response. Most held their response across the three-month maintenance tail, with relapses concentrated in the patients whose baseline severity had been highest and whose comorbidities had been more extensive.54 The three-phase Phillips structure (induction, response-confirmation, maintenance) has become the closest thing to a continuation playbook for racemic ketamine, but patients who reach the end of the published follow-up window are asking a question the published evidence has yet to answer.
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Cognitive behavioral therapy initiated during ketamine response was the subject of the CBT-ENDURE trial, which tested whether a structured course of cognitive behavioral therapy added to esketamine could sustain the antidepressant and antisuicidal benefit and prevent relapse in patients with major depression and active suicidal ideation. Ninety-three patients (fifty-seven inpatients and thirty-six outpatients) with major depressive disorder and clinically significant suicidal ideation were randomized to esketamine plus a sixteen-week course of cognitive behavioral therapy or to esketamine plus treatment as usual. Feasibility was the primary outcome, with reduction in suicidal ideation at week eighteen as the key secondary outcome. On the Beck Scale for Suicidal Ideation, the Clinician Global Improvement Scale for Suicide Severity, and the Montgomery-Åsberg Depression Rating Scale, the combined arm showed favorable mean differences over treatment as usual, with no group difference on the Columbia-Suicide Severity Rating Scale or on suicide-related events.55 Cost-effectiveness of a sixteen-week course of structured psychotherapy against continued maintenance dosing is the open practical question the trial was designed to begin answering. What CBT-ENDURE establishes, more rigorously than any trial yet, is that structured psychotherapy combined with esketamine can reduce suicidal ideation and depressive symptoms in the major-depression-with-suicidal-ideation population that most other depression trials exclude.

Off-label racemic-ketamine practice and the regulated esketamine label diverge most starkly at the maintenance question. A patient in continuation esketamine has a label, a REMS-monitored clinic, an insurance pathway (where it works), and a discontinuation protocol with literature behind it. Both patient populations are sometimes called “on maintenance ketamine,” but the differences in structure, evidence, and accountability separate them more than the shared molecule unites them. A patient in continuation racemic ketamine has whatever protocol her clinic invented, whatever monitoring her clinician thought necessary, whatever cost structure her wallet can support, and whatever exit strategy emerges when the relationship ends.

Pre-treatment screening of medical and psychiatric history, attention to substance-use risk, monitoring for cognitive and urinary effects with repeated dosing, and structured discharge assessment that included suicidal-ideation evaluation were the practical disciplines a 2017 consensus statement from the American Psychiatric Association laid out as the standard a responsible ketamine practice should be measured against. Written before the esketamine approval, the at-home telehealth boom, and the post-pandemic expansion of ketamine practice, the statement nonetheless remains load-bearing. Its core remains the clearest articulation of what the maintenance phase requires, and the gap between what it asked for and what much of the current practice provides has only widened in the years since the at-home telehealth boom and the post-pandemic expansion of ketamine practice.56



Key Takeaways


	A single intravenous infusion of subanesthetic racemic ketamine can produce a clinically meaningful reduction in depressive symptoms within hours to days, replicated across more than two decades of trials, and surviving the methodological tightening that midazolam active comparators introduced. The effect’s magnitude holds across the trial literature, with response rates running between roughly half and two-thirds of treatment-resistant patients in well-conducted trials.

	The FDA-approved intranasal esketamine product (Spravato) translated the racemic-ketamine finding into a regulated, REMS-monitored clinical infrastructure. The phase-three evidence was strongest in flexible-dose adjunctive treatment of treatment-resistant adults; the fixed-dose and older-adult trials were weaker. The 2025 monotherapy approval expanded the label but did not erase those evidentiary boundaries.

	Rapid reduction in suicidal ideation, measured as an item or composite within depression rating scales, is reproducible in midazolam-controlled and standard-care-controlled trials. Demonstration that ketamine prevents completed suicide at the population level is not what these trials are designed or powered to show, and no such evidence has yet been produced.

	The clinical effect is most plausibly overdetermined. NMDA-blockade-driven glutamate-and-plasticity signaling, habenula and nucleus accumbens reward-circuit modulation, the acute subjective experience itself, and the structured clinic protocol each contribute, and no trial design has yet been built that could decisively partition them.

	Ketamine works best in selected populations under careful monitoring; benefits are typically transient without continuation; predictors of response are suggestive rather than predictive; and the gap between the regulated esketamine standard and the off-label racemic-ketamine practice is wider than the shared molecule implies. The discipline the evidence requires is to separate speed, magnitude, specificity, and durability instead of letting them collapse into a single claim.
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11 Beyond Mood: Emerging Indications

Sixty patients with type-1 complex regional pain syndrome, their forearms or shins exquisitely tender to a draft of air, were admitted in 2007 and 2008 to the pain unit at Leiden University Medical Center for a treatment few clinical pain specialists outside the Netherlands would have offered. A peripheral intravenous line ran continuously for four and a half days. S-ketamine was titrated upward through an individualized stepwise protocol, reaching a mean final dose of roughly twenty-two milligrams per hour per seventy kilograms by the end of the infusion. At discharge, the pain that had organized the patient’s life for an average of seven and a half years had moved. By the end of week eleven, on the numerical rating scale the trial used as its primary outcome, the ketamine arm sat 2.5 points below the placebo arm out of a maximum of ten. The result is the strongest controlled demonstration that an extended dissociative-anesthetic infusion can reduce a refractory neuropathic pain syndrome the rest of the pharmacopeia had failed to touch, and the paper’s final finding is the one most often quoted ever since.1

The pain came down. Function did not.

Treatment-resistant depression and acute suicidal ideation are where ketamine’s clinical career has been densest, and that evidence is taken up on its own terms in Chapter 10. This chapter takes up everything else: post-traumatic stress disorder, neuropathic and chronic pain, alcohol and other substance use disorders, refractory anxiety and obsessive-compulsive disorder, eating disorders, postpartum depression, and the small but expanding column of pediatric and neurodevelopmental indications where someone has been brave enough to run a trial. Ketamine has credible findings across most of these conditions, established efficacy in almost no one of them, and a route-and-setting dependence that turns every single claim into a context-bound claim. A drug given by slow intravenous infusion in a research hospital, by intranasal spray under a federal monitoring program, by intramuscular injection in a psychotherapy office, by sublingual troche in a patient’s bedroom, and by insufflation in a nightclub bathroom differs across those settings in any clinically meaningful sense. The molecule is identical. Almost nothing else is.

That discipline is the one the Leiden trial encoded in its own results. Where the evidence supports a narrower claim than the headline, the narrower claim is what gets stated; where the evidence is open-label, small, or single-center, the qualifier rides with the finding; where a striking 1990s case series has never been replicated, the lack of replication is the story. The cost of writing about secondary indications without flinching is that several conditions where the practice has moved fastest carry the thinnest evidence.


Post-traumatic stress disorder

Forty-one veterans and civilians with chronic post-traumatic stress disorder, recruited at Mount Sinai’s psychiatric research unit and randomized in a single-dose crossover, received intravenous racemic ketamine at 0.5 milligrams per kilogram or intravenous midazolam at 0.045 milligrams per kilogram, two weeks apart, with the trauma-severity rating taken at twenty-four hours. Participants brought with them the range of histories PTSD researchers have studied for decades: combat exposure, sexual assault, the long aftermath of childhood abuse, the chronic post-traumatic state that survived years of conventional pharmacological and psychological treatment. Ketamine produced a statistically significant reduction in PTSD symptoms over the active comparator. On the Impact of Event Scale-Revised, the self-report instrument the trial used as its primary outcome, the mean difference was meaningful in size; the proportion of responders favored ketamine, and the effect was distinguishable from the dissociation the drug also produced.2 Every question about durability remained open after a single infusion, and investigators treated the trial as proof of concept rather than proof of practice. Partly on its own terms and partly by implication, the trauma-specific finding mattered because it suggested that ketamine’s antidepressant effect, then becoming visible in the parallel depression literature, traveled into a related but mechanistically distinct condition.

Thirty patients with chronic PTSD were randomized to six infusions over two weeks of either ketamine or midazolam at the same comparator dose. Repeating the dose across a course was the design move that extended the Mount Sinai single-infusion result. The response was statistically significant by the trial’s primary endpoint, with symptom scores falling further and faster in the ketamine arm than in the midazolam arm. The median time to loss of response among ketamine responders was twenty-seven and a half days, which is to say that a course of six infusions bought, on average, four weeks of meaningful symptom relief before the trauma symptoms began to drift back toward baseline.3 Small, single-center, and built around an active comparator that imperfectly closes the unblinding problem, this is nonetheless the most carefully designed positive PTSD-specific ketamine trial in the literature.

Null on its primary endpoint at week four: that was the result from the largest controlled PTSD-specific ketamine trial, where symptom severity fell in all three arms and the placebo arm was indistinguishable from either active dose. One hundred and fifty-eight veterans and active-duty service members at the United States Department of Veterans Affairs and the military’s research network, all with antidepressant-resistant PTSD symptoms, had been randomized to eight intravenous infusions of one of two ketamine doses or to placebo over four weeks. The Veterans Affairs site network, the antidepressant-resistant inclusion criterion, the structured clinical contact across eight visits, and the placebo arm’s substantial improvement together produced a result investigators have tried in several ways to explain — a high-functioning placebo response, a population marked by intersecting comorbidities, an active-control problem at a different dose than Mount Sinai used — but the result itself stands.4 Each of the placebo-arm participants received the same eight visits, the same structured clinical contact, the same nursing attention, and the same expectation of a treatment that might work, against a backdrop of veteran PTSD care that often operates much thinner. A high-quality placebo arm in a population starved for high-quality care can move symptoms on its own, and the trial cannot fully separate that contribution from the molecule’s contribution. Methodologically, the lesson is that the bar for demonstrating ketamine benefit rises sharply when the comparator bears serious therapeutic infrastructure of its own.

Among the secondary indications, post-traumatic stress disorder is where the evidence base is most fully developed and most evenly divided. Single-dose and short-course ketamine produces a reduction in PTSD symptoms at the population level, with effects measurable across the trauma-rating scales and durable across days to a few weeks. Confirming that effect at scale, however, is exactly what the largest controlled trial failed to do. Loss of response in even the positive trials falls close enough to the end of the dosing window that any clinical program built on ketamine for PTSD has to budget for what happens at week four. Trauma-focused psychotherapy that ketamine is increasingly delivered alongside, partly to manage that window, complicates clean interpretation of the drug’s pharmacological effect but plausibly improves the patient’s outcome. A clinician asked today whether ketamine is established for PTSD must answer with the population, the route, the protocol, the duration of follow-up, and the comparator, because the positive trials measured a different population, a different comparator, and a different time horizon than the null trial did.



Chronic and neuropathic pain

Leiden’s infusion result sits inside a longer pain-medicine lineage. A smaller outpatient infusion study of intravenous ketamine in complex regional pain syndrome appeared in the same year, with a placebo control and a four-hour daily infusion schedule across ten days. Pain parameters and several measures of motor function improved at twelve weeks in the ketamine arm relative to placebo, joining the Leiden trial as the second controlled positive demonstration for the condition.5 The gap between pain reduction and clinical recovery is what neither trial established, and what subsequent trials have struggled to establish. A neuropathic-pain patient whose visual-analogue score drops by 2.5 points across eleven weeks is in better symptomatic condition than she was. Whether she returns to work, restores range of motion, sleeps through the night, or recovers the limb’s previous function is a separate question, and the pain-unit gains investigators have measured in these trials have moved the function-units along with them only inconsistently.

Subanesthetic ketamine in cancer-related pain, in fibromyalgia, in central post-stroke pain, and in phantom-limb pain has produced a mixed and largely short-duration effect across small and methodologically heterogeneous studies. In chronic non-cancer pain more broadly, the consensus statement issued jointly by the American Society of Regional Anesthesia, the American Academy of Pain Medicine, and the American Society of Anesthesiologists in 2018 found weak-to-moderate evidence for short-term benefit and weak evidence for benefit beyond twelve weeks.6 The same statement positioned outpatient ketamine for chronic pain as a treatment to be considered when standard pharmacological and procedural options have failed, in carefully selected patients, within a multidisciplinary pain program, and with explicit monitoring for the lower urinary tract symptoms long-term exposure is known to produce.

A cancer-pain patient whose visceral pain has stopped responding to opioids and adjuvants, a fibromyalgia patient with central sensitization unresponsive to gabapentinoids and serotonin-norepinephrine reuptake inhibitors, a phantom-limb patient years past amputation, a central-post-stroke patient whose burning hemibody pain has resisted every standard therapy: each represents the kind of last-resort case for which ketamine has been deployed in pain clinics that maintain the necessary infusion infrastructure. Symptomatic relief in these settings can be substantial during the acute infusion window, more modest in the weeks that follow, and rare past the three-month mark unless re-dosing is built into the program. Re-dosing carries its own cost in the cumulative-exposure risks pain physicians have documented more openly than psychiatric researchers have: ketamine-induced cystitis, biliary tract changes, cognitive blunting at high cumulative doses,7 and the dependence trajectories Chapter 14 takes up directly. Intermittent low-dose subanesthetic infusion in selected refractory patients within a multidisciplinary program is where the pain-medicine consensus, where it has settled, places the evidence and the risk profile in alignment. Everything outside that envelope deploys a tool whose risks at scale have yet to be measured.

Route, dose, and duration of infusion differ meaningfully across the pain literature in ways psychiatric researchers are still catching up to. A 0.5-milligram-per-kilogram forty-minute infusion differs from a 4.2-day continuous drip, and both differ from an oral troche taken at home. Pharmacokinetics, receptor saturation profile, cumulative dose, and subjective experience all differ, and clinical effects differ with them. Trials and clinics that conflate these protocols generate confusion the patient is left to resolve. Pain medicine has written infusion-duration and dose-titration protocols for decades, and that discipline models how psychiatric ketamine practice may eventually have to be standardized if the secondary indications are to converge on something that can be reliably prescribed.8-9



Alcohol and other substance use disorders

In a Leningrad psychiatric hospital in the late 1980s, Evgeny Krupitsky began administering single intramuscular ketamine doses at 2.5 milligrams per kilogram to patients in residential treatment for alcohol use disorder. His protocol, called ketamine psychedelic therapy, framed the session as a religious-philosophical encounter, with extensive preparation, music, and a guided psychotherapeutic interpretation of the dissociative experience around the personal meaning of drinking. Patients arrived for the session several weeks into a residential abstinence-based program, received a single full-dose intramuscular injection with the door of the room closed, and worked through the dissociative state with a clinician who interpreted the experience in the patient’s own moral and biographical terms. In a 1997 publication that drew together his cohort, the abstinence rate at one year in patients who received ketamine psychedelic therapy was approximately three times higher than in matched controls receiving the standard Soviet treatment program, with sixty-six percent of the ketamine arm sustaining abstinence at the twelve-month mark against approximately twenty-four percent for controls.10 Open-label, built around a comparator program no longer in operation, and dependent on a cultural framing of the dissociative state that exports poorly into Western controlled-trial settings, the work is nevertheless the seed of almost everything that followed in addiction-medicine ketamine: the extended psychotherapeutic approach, the use of the dissociative state as therapeutic material, and the suspicion that the surrounding psychological work was carrying the long-term outcome. Karl Jansen’s history of the period traces how the Leningrad work reached Western practitioners by an indirect route, through visiting researchers, translated publications in psychedelic-medicine journals, and the slow construction of clinic infrastructure in the United States and Western Europe over the 1990s and early 2000s.11 Organized in the Wolfson and Hartelius edited collection as a coherent clinical movement, the contemporary ketamine-assisted psychotherapy practice that emerged in the second decade of the twenty-first century kept Krupitsky’s central insight — extended preparation, the dissociative experience as therapeutic material, post-session integration — while shedding the specifically religious framing the Leningrad protocol had relied on.12 The Western practitioners replaced the Soviet philosophical scaffolding with the psychotherapeutic frameworks their own training had given them: transpersonal, somatic, cognitive-behavioral, narrative-therapeutic, parts-work.

What carried across the translation, under all the changes of setting, was the underlying commitment that the setting would carry the change.

The contemporary controlled evidence began to arrive in the mid-2010s. Cocaine-dependent adults in a single-center Columbia University trial were randomized to a single intravenous ketamine infusion or to a midazolam control, with a five-week course of manualized mindfulness-based behavioral modification surrounding both. Abstinence rates over the last two weeks of the trial favored the ketamine arm: forty-eight percent of ketamine recipients met the trial’s abstinence definition, against ten and a half percent for midazolam. Time to relapse was longer, and craving scores fell further.13 One of the cleanest demonstrations that an isolated dissociative session embedded in a structured behavioral program can outperform the program alone, the trial nevertheless bears the limitations of its scale and design: small sample, the same imperfect blinding problem the depression trials carry, single-center, and awaiting replication in a multi-site design.

Ninety-six adults with severe alcohol use disorder in the United Kingdom were randomized in a 2 × 2 factorial design to three ketamine infusions plus a manualized seven-session psychological therapy program, ketamine plus an alcohol-education control, placebo plus therapy, or placebo plus education. The ketamine-plus-therapy arm sustained more abstinent days at six-month follow-up than the placebo-plus-education arm, with a dose-response gradient suggesting that the therapy contribution was at least as large as the drug contribution to the outcome. Run as the KARE trial out of Exeter, this was the first factorial design in addiction-medicine ketamine research to test the drug and the surrounding therapy as separable components.14 The trial’s authors framed the result with explicit caution, noting that the active ingredient is the combined package of drug and psychological work, the molecule one component of a larger therapeutic program.

Across the addiction trials, the pattern is consistent. Ketamine produces a brief dissociative window in which prior patterns of craving, identity, and use can be examined from a different vantage. Whether the window translates into sustained behavior change depends almost entirely on what is built around it. The coded online experience reports show the pattern from the patient side: the same self-selected sample uses language of behavior change in roughly a third of accounts and integration language in roughly a fifth, with reports of persistent benefit at the durations writers describe sitting in the same column as reports of rebound difficulty.15 Most rigorous trials embed the dosing in extended psychological work; the most striking case-series reports come from clinics that combine extended preparation, residential setting, and post-session integration; the cleanest negative reports come from settings where the drug was given without that surrounding therapeutic structure. What this pattern may mean receives fuller treatment in the cross-indication mechanism section below. Clinically, what the controlled evidence currently supports is narrower than the popular framing: ketamine added to structured psychotherapy in carefully selected patients can produce abstinence rates that exceed psychotherapy alone, on a timescale of months, for cocaine and for alcohol. That is well short of the claim, common in the marketing, that ketamine cures addiction.



OCD, anxiety, and refractory cohorts

Obsessive-compulsive symptoms that standard serotonin-reuptake inhibitor pharmacology takes six to ten weeks to assess 16 moved within hours in a fifteen-patient crossover at Columbia University. By two hundred and thirty minutes after infusion of 0.5-milligram-per-kilogram intravenous ketamine, half the ketamine arm had met the trial’s response criterion of a thirty-five-percent reduction on the Yale-Brown Obsessive Compulsive Scale; zero in the saline arm met it at any post-infusion timepoint. One week post-infusion, fifty percent of the ketamine arm still met response and zero percent of the saline arm did.17 Fifteen patients, single-center, built on a saline control that depression-trial methodology had moved past by then: subsequent attempts to replicate and extend the effect across repeated doses have produced a more variable picture, and no trial has yet established that the effect lasts beyond a single dosing day.

Twenty adults with treatment-refractory generalized anxiety disorder or social anxiety disorder, all of whom had failed at least three prior medication trials, received once-weekly subcutaneous ketamine injections at 1.0 milligram per kilogram in an open-label maintenance program at the University of Otago in New Zealand. Anxiety scores fell across the cohort, functional improvement was reported, and most participants chose to continue beyond the initial protocol when given the option.18 The small open-label backbone of the anxiety-specific ketamine literature consists of that maintenance cohort plus a related dissociation-dose study from the same group, with the authors themselves describing the findings as preliminary.19 What an open-label trial in twenty patients across a single center cannot do is demonstrate that the effect would survive a placebo-controlled comparison, generalize across populations, or persist beyond the cohort’s structured contact with the clinic. Contemporary off-label anxiety practice, particularly in private psychiatric clinics that offer ketamine for refractory anxiety on the basis of these citations, is taking on more evidentiary weight than the trials themselves carry.

Repeated attempts to extend the obsessive-compulsive effect across multiple doses have produced a more variable picture than the original 2013 demonstration. Open-label series in patients with severe obsessive-compulsive disorder have shown initial response in only a minority of recipients (none of ten in one open-label trial; one dramatic and two partial responses among fourteen in a chart review), with benefit typically not persisting after the acute effects subsided.20-21 The most-cited methodological problem is that symptom rebound tends to arrive within days of the dosing session, and trial protocols that have tried to bridge the gap with maintenance dosing have struggled to recruit and retain the population. Real effect at the first dose, no sustained protocol that practitioners have converged on, and a clinical practice that has nevertheless been offering off-label ketamine for refractory obsessive-compulsive disorder for the better part of a decade: that is the awkward middle position obsessive-compulsive research now occupies.



Eating disorders, postpartum, and the frontier

A 1998 paper in the Quarterly Journal of Medicine reported on fifteen patients with severe and chronic eating disorders, average duration of illness over a decade, who received intermittent intravenous ketamine infusions at the Department of Medicine in Cambridge as part of a clinical program for treatment-refractory cases. Nine of the fifteen showed substantial reductions in the compulsive eating-disorder behaviors that had defined their condition, with several reporting prolonged remission. Even at the time, the infusion protocol, the patient selection, and the clinical context made the report difficult to generalize.22 Unreplicated in any contemporary trial, the 1998 report sits alongside a contemporary clinical ketamine literature on eating disorders that consists largely of case reports, conference abstracts, and a small number of ongoing pilot studies that have yet to read out. The report is distinctive in the eating-disorder literature for having produced a striking early finding that no subsequent trial has confirmed or convincingly dismissed in the quarter-century since.23

Postpartum depression is a more ambiguous case. Glutamatergic pharmacology produces the racemic-ketamine and esketamine antidepressant effect, and the same mechanism should in principle work for the postpartum population. Several recent open-label and small randomized studies have reported encouraging effects of perioperative or short-course ketamine in patients with postpartum depressive symptoms. A 2024 meta-analysis of Chinese perioperative trials showed that esketamine administered during the cesarean-section window reduced postpartum depression risk compared to standard care.24 The chemistry clinicians are watching most closely here, however, is not ketamine itself but the GABA-A receptor positive allosteric modulators (allopregnanolone derivatives, then zuranolone) that Sage Therapeutics and Biogen developed specifically for the postpartum indication and that the United States Food and Drug Administration approved for postpartum depression in 2023.25 Clinicians who treat the postpartum window are now doing so principally with allopregnanolone derivatives, which act on a different receptor system entirely. Ketamine’s role in that window is potentially complementary, possibly secondary, and no pivotal trial in the indication has yet defined it. Several private-practice settings are prescribing ketamine off-label for postpartum depressive symptoms without the indication-specific trial evidence backing zuranolone, and the patient who asks her provider about either option needs to know which evidence base she is being offered.

Pediatric and adolescent depression, autism-spectrum-disorder behavioral symptoms, rare neurodevelopmental syndromes with treatment-refractory mood components, persistent prolonged grief, behavioral compulsions like pathological gambling, and chronic suicidality outside the adult treatment-resistant-depression criterion are each conditions in which someone has now run a small open-label pilot or a single-arm safety study with ketamine, and most of them have produced enough of a finding to justify the next trial. No one of them has produced enough of an effect to justify off-label clinical recommendation, and most of the ongoing pivotal trials are early enough in their development that they will not read out until the second half of the decade. The gap between an interesting pilot finding and a treatment a doctor can responsibly offer is where most of the frontier currently sits, and that gap is wide. The most recent systematic review of the trial landscape catalogued more than three hundred sixty ketamine and esketamine trials registered or completed across the indication space, with a clear concentration in treatment-resistant depression and a long tail of single-arm studies in everything else.26



What might do the work across conditions

Glutamatergic synaptic plasticity, the cellular mechanism introduced earlier (Chapter 4), is the most-cited candidate for what ketamine does across conditions. The downstream cascade (brain-derived neurotrophic factor release, mTORC1 activation, dendritic-spine remodeling) provides a plausible substrate for any disorder in which entrenched patterns of cortical activity have become resistant to ordinary modulation.27-28 Depression, addiction, post-traumatic stress disorder, and the obsessive-compulsive spectrum can each be framed as conditions of pattern entrenchment, and ketamine can each time be framed as a brief window in which the entrenched patterns become available for change. Mechanistically appealing and largely speculative, the framing leaves unanswered why the same cellular cascade drives suicidal-ideation relief within hours while leaving alcohol-use trajectories unaltered for weeks.

Memory reconsolidation supplies a second mechanism, with a narrower scope. When recently retrieved memories briefly become labile and susceptible to modification before being restabilized, a pharmacological agent administered within that window can plausibly alter the emotional charge or the contextual binding of the retrieved memory.29 Post-traumatic stress disorder and substance-use disorder fit this model most directly, and several active trials are testing whether the timing of ketamine relative to a trauma-focused or craving-focused therapy session moderates the clinical outcome. The evidence is preliminary and the mechanism is contested.30

A third candidate lies closer to the patient’s report of what the infusion did. Closer still to the session itself is the dissociative experience itself, the perspectival shift the dosing session produces, which may carry mechanism independent of the cellular cascade. A patient who, for forty minutes, perceives her depression or her trauma or her drinking pattern from outside her usual relationship to it may emerge from the session with a different organization of meaning around the condition, and the surrounding psychotherapy may translate the perspectival shift into durable change. The trade-book practitioners of ketamine-assisted psychotherapy describe this mechanism more often than controlled trials do, because those trials are built around designs that hold the surrounding psychotherapy constant or remove it entirely, and what is left to measure is the molecule. Phil Wolfson and the practitioners in the Hartelius collection make the case that the dissociative state is itself the therapeutic event, with the molecule operating as the trigger that opens a window the surrounding psychological work then uses, and the secondary-indication trials whose positive results came from explicitly psychotherapeutic protocols give the case its empirical anchor.31 Expectancy contributes its own non-pharmacological component, and the trials that have tried to partition expectancy from pharmacology have struggled to fully separate the two.

A fourth candidate, less often named in the trial literature but conspicuous in the clinic-practice accounts, is the structured clinical contact itself. Cocaine and alcohol trials surrounded the dosing session with five to seven sessions of manualized psychological therapy; post-traumatic stress disorder trials surrounded it with hours of structured clinician contact across the infusion series; obsessive-compulsive disorder protocols layered the dose into ongoing exposure-and-response-prevention work. The structured contact mobilizes attention, expectation, and the therapeutic alliance that decades of psychotherapy research have identified as load-bearing across conditions. The cleanest null results came from trials that isolated ketamine from any structured therapy and asked whether the molecule alone would carry the indication, and these read out, in most cases, more modestly than the trials that wrapped the dose in clinical scaffolding. That pattern suggests the secondary indications may be calling for a different study design entirely: one that treats ketamine plus structured therapy as a single intervention to be tested against best-available therapy alone, rather than treating ketamine as a drug to be tested against placebo with therapy held constant.

No single unified-field mechanism for ketamine across psychiatric indications has been convincingly demonstrated, and the accounts above suggest why: the cellular substrate overlaps substantially across conditions while the clinical effect at the level of weeks and months diverges. The molecule is probably doing several different things in different conditions, with the mix of mechanism varying by the indication, the infusion protocol, and what surrounds the session.



Where the medicine cluster lands

Treatment-resistant depression and acute suicidal ideation carry ketamine’s strongest indication-specific evidence. Esketamine has regulatory approval, racemic ketamine bears a deeper trial literature off-label, and the rapid antisuicidal-ideation effect has been reproduced across racemic and esketamine programs and shaped at least one national compassionate-access pathway. The credible secondary claims are PTSD with surrounding psychotherapy, alcohol and cocaine use disorder with surrounding psychotherapy, and complex regional pain syndrome under extended-infusion protocols. Encouraging-but-not-yet-established are anxiety, obsessive-compulsive disorder, eating disorders, and the broader chronic-pain indications, where findings exist and replication has not. The frontier claims, where pilot data hint at something but the trials needed to confirm it are early or absent, are postpartum depression, pediatric and adolescent indications, autism-spectrum behavioral symptoms, prolonged grief, and the rare neurodevelopmental syndromes that have begun appearing in case reports.

A ketamine infusion administered in a research hospital with a manualized post-session integration program differs fundamentally from a sublingual troche mailed to a patient’s home by a telehealth subscription service. Route and setting run underneath every claim above. Treatment-resistant depression has the only formal regulatory pathway in the medicine cluster: esketamine through the Risk Evaluation and Mitigation Strategy framework, with monitoring, certified clinic infrastructure, and a billable insurance pathway.32 Every secondary indication discussed in this chapter is off-label, prescribed under the practitioner’s clinical judgment rather than under an indication-specific FDA approval. The patient pays out of pocket unless her insurer has elected to cover off-label use. The regulatory asymmetry bends the practice in ways the trials alone fail to capture. A clinic that treats refractory anxiety with weekly subcutaneous ketamine charges several thousand dollars per induction; the same clinic that treats treatment-resistant depression with esketamine charges the insurer roughly the same figure across the same window; the same molecule that treats both conditions costs the manufacturer cents per dose. Off-label freedom is what allowed the secondary-indication practice to develop ahead of trials; the same freedom is what allows that practice to outrun the evidence it cites, and the evidence base for the secondary indications is conspicuously thinner than the one behind the approved one. The commercial direct-to-consumer pathways described earlier (Chapter 3) have grown faster than any trial can track, and a substantial fraction of contemporary ketamine prescribing operates without controlled-trial support for the dose, route, or population being treated.

Structured psychological work runs underneath the cleanest positive secondary-indication trials, where ketamine was embedded in a manualized therapeutic program. The null trials that read out most cleanly gave the molecule as a pharmacological intervention separated from that surrounding work. The pattern remains too diffuse to call decisive, and there are positive depression trials in which ketamine was given without explicit psychotherapy and produced an effect anyway. But the pattern is clear enough that the responsible cross-indication claim is conditional: ketamine plus careful clinical structure produces outcomes that ketamine alone fails to deliver, in conditions where the entrenched pattern is shaped as much by what the patient has learned as by what the brain is doing. Wolfson and Hartelius framed the drug as best understood as a catalyst whose effect depends on what is built around it, and that framing has held up across most of the secondary-indication evidence since.33 Kenneth Rasmussen’s history-of-psychiatry account at MIT Press takes the same line, arguing that the ketamine story is most accurately told as the story of a particular psychiatric practice that grew up around a molecule with unusual properties, not as the story of a drug whose properties drove a practice.34

Inherited from the depression trials and refined further, the discipline the medicine cluster as a whole offers is this: in this population, by this route, at this dose, under this kind of supervision, over this time horizon, the evidence does or does not support this claim. Unwieldy as a sentence, it is what researchers have often shortened by skipping one or more of those qualifiers when reporting on their findings. The qualifiers are where the careful reading sits. A drug that works at four hours is not a drug that works at four months. A trial in selected nonpsychotic patients at a research hospital fails as evidence for a person with active psychosis in a community clinic. An effect in PTSD measured at week two differs from a sustained reduction at six months. The trial literature that closes the medicine cluster contains enough clinical advance to warrant the enthusiasm clinicians and researchers bring to it and enough demonstrated limitation to require their discipline. What the secondary indications share, across every condition in the cluster, is that the molecule’s promise and the molecule’s evidence are most reliably told apart by holding the qualifiers in view rather than letting them fall away.


[image: Figure 11.1. Trajectory endpoints across four of ketamine’s most-studied secondary indications, drawn from the strongest controlled trial in each condition. All values extracted from full text of each paper [Stage 1b upgrade, 2026-05-20]. CRPS, n=60: NRS pain score trajectory — baseline 7.20 (ketamine) vs. 6.87 (placebo); week 1 nadir 2.68 ± 0.51 vs. 5.45 ± 0.48 (significant throughout weeks 1–11); week 12 convergence, significance lost (P=0.07). No functional improvement. PTSD, n=30: between-group CAPS-5 difference (ketamine minus midazolam) across three assessment points — baseline 0.87 pts (SE=3.93, P=0.83); week 1 −8.80 pts (SE=3.93, P=0.030); week 2 −11.88 pts (SE=3.96, P=0.004, d=1.13). Response: 67% vs. 20% at week 2. Note: the largest controlled PTSD trial in veterans  produced a null result at week 4. AUD, n=96, KARE trial: percentage days abstinent at 6-month follow-up — ketamine-plus-therapy vs. placebo-plus-education, mean difference +15.9 percentage points (95% CI 3.8–28.1; text-exact primary outcome). Cocaine, n=55: cocaine-negative urines 48.2% (13/27) vs. 10.7% (3/28) at week 2 (OR=5.7, P=0.02); 44% vs. 0% abstinent at 6-month follow-up (P<0.001). Axes are heterogeneous by design: different outcomes, measures, and time windows across conditions. Sources: Sigtermans et al. 2009; Feder et al. 2021; Grabski et al. 2022; Dakwar et al. 2019.]
Figure 11.1. Trajectory endpoints across four of ketamine’s most-studied secondary indications, drawn from the strongest controlled trial in each condition. All values extracted from full text of each paper [Stage 1b upgrade, 2026-05-20]. CRPS, n=60:35 NRS pain score trajectory — baseline 7.20 (ketamine) vs. 6.87 (placebo); week 1 nadir 2.68 ± 0.51 vs. 5.45 ± 0.48 (significant throughout weeks 1–11); week 12 convergence, significance lost (P=0.07). No functional improvement. PTSD, n=30:36 between-group CAPS-5 difference (ketamine minus midazolam) across three assessment points — baseline 0.87 pts (SE=3.93, P=0.83); week 1 −8.80 pts (SE=3.93, P=0.030); week 2 −11.88 pts (SE=3.96, P=0.004, d=1.13). Response: 67% vs. 20% at week 2. Note: the largest controlled PTSD trial in veterans 37 produced a null result at week 4. AUD, n=96, KARE trial:38 percentage days abstinent at 6-month follow-up — ketamine-plus-therapy vs. placebo-plus-education, mean difference +15.9 percentage points (95% CI 3.8–28.1; text-exact primary outcome). Cocaine, n=55:39 cocaine-negative urines 48.2% (13/27) vs. 10.7% (3/28) at week 2 (OR=5.7, P=0.02); 44% vs. 0% abstinent at 6-month follow-up (P<0.001). Axes are heterogeneous by design: different outcomes, measures, and time windows across conditions. Sources: Sigtermans et al. 2009; Feder et al. 2021; Grabski et al. 2022; Dakwar et al. 2019.



Key Takeaways


	Beyond treatment-resistant depression and acute suicidal ideation, ketamine has credible but uneven evidence across PTSD, complex regional pain syndrome, alcohol and cocaine use disorder, refractory anxiety, obsessive-compulsive disorder, and a frontier of emerging indications. Established efficacy outside the primary cluster is rare. Promising findings are common.

	Post-traumatic stress disorder is the deepest secondary indication. A single infusion 40 and a six-infusion course 41 both produced positive effects against an active midazolam comparator at single-center academic trials, with loss of response in even the positive trials by approximately four weeks. The largest controlled trial, in veterans and active-duty service members, produced a null result by its primary endpoint at week four.42

	Complex regional pain syndrome is the only non-psychiatric indication with two controlled positive trials. Multi-day continuous intravenous infusion can reduce pain on visual-analogue scales for weeks after discharge; functional recovery has been harder to demonstrate. Outside complex regional pain syndrome, the chronic-pain evidence is weaker and largely short-duration.

	Alcohol and cocaine use disorders carry the most coherent secondary-indication finding when ketamine is embedded in manualized psychotherapy. Three infusions plus structured psychological therapy improved abstinent days at six months in alcohol-dependent patients;43 a single infusion plus mindfulness-based behavioral modification improved abstinence in cocaine-dependent patients.44 The surrounding psychological work plausibly accounts for as much of the effect as the molecule.

	Obsessive-compulsive disorder, generalized anxiety, social anxiety, eating disorders, postpartum depression, pediatric depression, and autism-spectrum behavioral symptoms each carry single-trial or small-cohort findings that have not been definitively confirmed. The current off-label practice in several of these conditions has run ahead of the trial evidence it cites as support.

	The cross-indication mechanism remains contested. Glutamatergic plasticity, memory reconsolidation, and the perspectival shift the dissociative experience produces are all candidates; the molecule plausibly does several different things in different conditions, with overlapping cellular substrate and divergent clinical patterns at the level of weeks and months. Across the medicine cluster, every claim worth making is conditional on population, route, dose, supervision, and time horizon. Strip those conditions away and the claim stops being true; the popular framing strips them away routinely.
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12 In Ceremony, in the Clinic, on One’s Own

Ketamine is the only psychoactive molecule a patient in the United States can receive in three almost incompatible settings within a single afternoon. A registered hospital pharmacy can run an intravenous infusion over forty minutes while a nurse watches the blood-pressure cuff and a psychiatrist sits nearby. A licensed therapist’s office can give the same patient an intramuscular injection in a darkened room with a music playlist and a journal, then talk through what arrived. A telehealth company can mail the same patient a sublingual troche for use at home that evening — with a screening call, a partner sometimes in the room, and a text-message check-in. The molecule is the same. The container differs.

The clinic, the ceremony, and the unsupervised home each answer a single question with a different container, and the question they answer is what the container itself is supposed to contribute to the outcome. The ethics that follow from those answers, and the set, setting, harm reduction, and integration that fill a container in, belong to the chapters that follow.


Three rooms, one molecule

Ketamine reaches psychiatric patients through three categories of room. The first is the medically supervised clinical setting, which includes intravenous infusion clinics, intranasal esketamine sites operating under the Spravato risk evaluation and mitigation strategy, and the small number of hospital-based programs that pair anesthesiologists with psychiatrists for inpatient care.1-3 The second is the ketamine-assisted psychotherapy setting, in which a licensed psychotherapist or psychiatrist gives the drug, usually intramuscularly or sublingually and sometimes intravenously at lower doses, and treats the session as one move inside an ongoing therapeutic relationship that includes preparation and integration appointments.4-6 The third is the home setting, which now spans a continuum from supervised telehealth programs that mail sublingual troches with screening and clinician oversight 7-9 through unsupervised self-directed use to entirely recreational settings without medical or therapeutic oversight.

Each setting asks ketamine to do something different. The clinical setting asks for a pharmacological effect on a measurable symptom; the dissociative experience is treated as either a tolerable side effect or an irrelevant epiphenomenon. The psychotherapy setting asks for an altered state that opens material the patient and therapist can work across weeks and months, and the dissociative experience is therapeutic content. In the home setting, several intentions collapse into one (antidepressant effect, mild dissociation, a quieter evening) under a model where the patient is also the monitoring infrastructure.



The infusion clinic and the Spravato protocol

Among the ketamine practice settings, the infusion clinic is closest to a regulated baseline. Patients with treatment-resistant depression arrive at a small medical office, sit or recline in a chair, and receive racemic ketamine intravenously at roughly 0.5 milligrams per kilogram over forty minutes.10 A nurse monitors blood pressure every five to ten minutes through the infusion and the immediate hour afterward. Dissociation is expected and graded. Departure is under escort. A series typically runs six infusions over two or three weeks, with maintenance infusions at intervals that depend on the patient’s response and the clinic’s protocol: sometimes weekly, sometimes monthly, sometimes only when symptoms return.11-12

The Spravato protocol is the regulated cousin. Intranasal esketamine has been approved in the United States since 2019 for treatment-resistant depression, with a 2020 indication added for acute suicidality and a 2025 label update permitting monotherapy in some cases.13 Patients self-administer the spray under direct supervision at a REMS-certified site, sit in a recliner for at least two hours while a clinician monitors blood pressure and sedation, and are prohibited from driving for the rest of the day. Sessions run twice weekly for the first month, then weekly, then every other week, with the dose stepped up from 56 milligrams to 84 milligrams as tolerated. Both formats book the patient for what amounts to a half-day medical appointment, repeated until the depression lifts or until the trial of treatment is judged a failure.

Trained staff give the drug at a known dose along a known route, into a body that has been screened for the cardiovascular and psychiatric exclusions Chapter 6 set out, with a person nearby who can recognize the rare events: a sustained pressor response, a severe dissociation, a panic spike. Adverse events are monitored and recorded. Follow-up is scheduled into the protocol. The cost of that confidence is built in. Infusion sessions in 2026 generally run from four hundred to eight hundred dollars per session out of pocket.14-15 Spravato is covered by some insurers but has a co-pay structure that can still total several hundred dollars per month. The clinical model also rations its own access by geography: access to both infusion clinics and REMS sites is concentrated in urban centers, with rural areas significantly underserved.16-17

By design, the clinical container minimizes the psychedelic content of the session, and the cost of that design is philosophical. Eyeshades are sometimes offered and sometimes withheld. Music is sometimes curated and sometimes absent. Therapists are sometimes present and usually elsewhere. A patient who lifts out of a depression in this setting reports the result and is asked, on a scale, how depressed she feels. What happened during the forty minutes (the dissolution Chapter 8 described, the autobiographical material, the felt-insight that may or may not survive the next morning) is rarely entered into the medical record. On its own terms, the clinical container produces an antidepressant outcome and declines to ask what else the session was.

Anesthesiologists own some of these clinics, with the staffing and pricing of a small ambulatory surgery practice. Others are psychiatrist-led, sometimes within an academic medical center, sometimes as independent practice. A growing share are nurse-anesthetist-owned, in business models that the joint position statement of the American Association of Nurse Anesthesiology and the American Psychiatric Nurses Association tried to harmonize in 2019, with explicit recommendations on training, monitoring, and psychiatric collaboration. AANA updated its own practice considerations separately in May 2024.18-19 The Spravato REMS network is by design narrower because the drug itself is patented, the certification process is centralized, and the payer logic favors established psychiatric practices over standalone infusion sites. A patient walking into an infusion clinic and a patient walking into a Spravato site are sometimes the same person and often see the same psychiatrist by referral, yet the two sites run on entirely different commercial structures.



Ketamine-assisted psychotherapy

Ketamine-assisted psychotherapy is the form that does ask. In a typical KAP session, the patient sees the therapist for one to three preparatory meetings, then arrives on dosing day and lies on a couch in a treatment room with eyeshades, headphones, and a chosen music playlist. The therapist gives the drug, most often intramuscularly, sometimes sublingually, occasionally intravenously at therapy-range doses, and sits with the patient for the next forty to ninety minutes, speaking little if at all during the peak. The patient describes what arrived as she comes down. The pair meet for one or more integration sessions in the following days. The cycle may repeat over several sessions across weeks or months, with the broader psychotherapy continuing in between.20-22

Two hundred and thirty-five patients who received KAP for depression, anxiety, and other conditions across three practices populate the clearest evidence base for this model, in a 2019 paper from three private practices in Northern California and Austin, Texas — Helios Psychiatry, Roots Behavioral Health, and the Center for Transformational Psychotherapy. The paper reported statistically significant reductions in depression and anxiety scores, with improvement positively correlated with number of sessions and treatment duration.23 A 2022 systematic narrative review of the broader literature confirmed the descriptive pattern of improvement in depression and anxiety scores and generally tolerable adverse effects, while noting that almost no randomized controlled trial isolates the psychotherapy component from the drug.24 A 2022 conceptual paper by Mathai and colleagues argued that the synergy is the point and that future trials need designs that allow the therapeutic relationship to be tested as a factor inside the design.25

A network of training programs, among them the Polaris Insight Center, the Ketamine Training Center, and the KRIYA Institute, has trained clinicians from medicine, psychology, nursing, and chaplaincy in the protocol. Enrollment counts for these programs are not publicly documented, though a 2017 national survey documented a rapidly growing number of physicians across specialties offering ketamine for psychiatric disorders.26 Published outcomes are encouraging. Almost no randomized trial has compared KAP to infusion-only ketamine in the same patient population over the same time horizon. Until such a trial runs, the practitioners’ claim that the psychotherapy adds something the drug alone cannot deliver remains plausible.27-28 The Wolfson and Vaid argument, set out in a 2024 hypothesis-and-theory paper, is that the subjective dimension of the experience carries irreducible therapeutic value and that any methodology stripping it away tests a different intervention. Whether that argument can be operationalized into a controlled comparison is the open methodological problem of the field.

If the antidepressant effect of intravenous ketamine in a hospital chair follows the glutamate-and-plasticity cascade Chapter 5 described, the psychotherapy adds something extra, and the mechanism question stands behind the methodological one. Several candidate mechanisms compete: a period of cognitive flexibility during which standard psychotherapy techniques work more efficiently; an opening of autobiographical material that the dissociation surfaces and the therapeutic relationship metabolizes; the simple commitment of pairing a powerful pharmacological lever with a regular human relationship that supports the patient over weeks. Existing trial designs cannot adjudicate among these because almost all of them confound the relationship with the drug, and the current methodological vocabulary does not yet supply the tools a cleaner comparison would require.29-30



Group, couples, and ritualized clinical formats

Ketamine in this lineage is given in explicitly transpersonal terms, in a small but persistent strand of practice that borrows further from the psychedelic-therapy tradition. The lineage extends through the Soviet psychiatrist Evgeny Krupitsky’s ketamine psychedelic therapy work in 1980s Leningrad on alcohol dependence, the American psychiatrist Eli Kolp’s protocols for what he called ketamine psychedelic psychotherapy, and the contemporary Wolfson-Hartelius collection of practitioner essays.31-32 The dose is higher than in standard KAP, closer to the dissociative threshold that produces experiences described in the language of ego dissolution, encounter, and near-death imagery. The framing is closer to the psilocybin or MDMA-assisted models than to the infusion clinic. Sessions sometimes run in pairs or small groups, with shared music and a sitter team.

What this dose-and-framing combination did inside the St. Petersburg patient was recorded by Jansen, who observed the Krupitsky protocol firsthand:


Most felt that KPT had contributed greatly to their sobriety. They said that the session was vividly imprinted in the mind as an “inner taboo” against drinking, as if relapse would be a desecration of something holy.33



Patients in this lineage are prepared not only for the drug’s pharmacology but for the contents of what they may meet inside it. Integration is more elaborate and often involves art-making, dream work, or somatic exercises in the days afterward. What it cannot do is invoke an indigenous ceremonial tradition. Ketamine has no source culture. The substance was synthesized in 1962 in a Parke-Davis laboratory in Detroit, and its ritualized use is itself a young Western invention that borrows language and structure from psychedelic ceremony without continuing any single inherited lineage.34-35 Honest practitioners say this. Less honest ones reach for the vocabulary of ceremony as marketing language, and the clearest available caution is to notice when that reach is happening.

In a couples ketamine session, both partners receive the drug in adjacent recliners and process the experience together afterward, often with a couples therapist trained in the protocol. Published outcome literature here is thin: case series in the practitioner literature, and no randomized trial. Partners and couples therapists who have used the format consistently describe it as worthwhile, and it may turn out to do real therapeutic work. As of this writing, the claim that couples KAP produces durable improvement in relationship satisfaction has not been tested in the kind of design that could support it.36-37 Group ketamine sessions for therapeutic populations (as distinct from group settings for recreational use) fall into a similar position: practitioners describe value, the trials needed to substantiate the descriptive claim have not run, and both formats are operating ahead of the evidence base.

Practitioners in this lineage sometimes claim that the high-dose ritualized session produces a mystical or near-death experience whose noetic quality drives the therapeutic effect.38-40 The phenomenology of those experiences can be described without committing to the noetic-quality-as-mechanism claim, and the same caution holds here. Patients across a wide range report the experience in this format. Whether that experience does therapeutic work above and beyond what lower-dose dissociation already does, in the same therapeutic relationship, is an empirical question the existing trials cannot answer.



The telehealth model and the at-home subscription

Telehealth platforms now ship sublingual ketamine to patients’ homes for self-administration with remote oversight, and that shift is the largest change in ketamine practice in the past five years. Mindbloom, Nue Life, Better U, Wondermed, and several smaller competitors emerged after the Drug Enforcement Administration’s pandemic-era relaxation of the Ryan Haight Act allowed controlled-substance prescribing through telemedicine without an initial in-person visit. The flexibility was extended through December 31, 2026, with the regulatory future after that point still under negotiation.41-45 The standard package looks similar across platforms: an online screening intake, a video appointment with a prescribing clinician, a mailed box of compounded sublingual troches typically in the 200- to 800-milligram range,46-47 a recommended program of six to twelve sessions over the first month or two, and a smartphone app for journaling and check-ins.

Patients who could neither afford nor reach an infusion clinic are gaining access to ketamine through the home telehealth model, which is doing several things at once. It is mainstreaming a compounded formulation that lacks FDA approval into psychiatric use. It is moving monitoring from a trained clinician in the same room to the patient herself, with a partner sometimes present and a video call sometimes scheduled. And it is collecting payment by subscription, a model whose financial logic favors continued use over discharge.

The October 2023 FDA alert on compounded ketamine was the agency’s clearest acknowledgment that the at-home subscription model had outrun the safety system the rest of the clinic sector operates under. The narrower question here is whether the daily-low-dose subscription paradigm and the weekly-supervised KAP paradigm and the once-monthly Spravato protocol are the same intervention with different containers or three different interventions that researchers have been treating as one.

After the intake call and the prescription, a box arrives at the patient’s home containing a stack of dissolvable troches with a recommended starting dose. The patient is asked to set aside a period of two to three hours in a quiet room, ideally with a trusted partner present. She takes the troche, lies down with an eye mask and curated music supplied through the platform’s app, and journals in the hour after the effect subsides. A check-in message comes in the next day. The session is repeated twice weekly for the first phase, then less often. Platforms frame their programs explicitly in KAP terms (preparation, set, setting, integration) and supply an app and a clinician video call in place of a therapist in the room. Whether that substitution preserves what KAP is doing or relabels a different practice with the same name is the question Chapter 13 takes up in detail.



Self-directed and recreational settings

Patients who have completed their telehealth course and wish to continue sometimes obtain compounded ketamine from gray-market sources in a wider zone of self-directed use that no platform endorses and no FDA letter regulates. Recreational users buy crystalline or powdered ketamine for insufflation at parties and at home. Some patients self-prescribe from the recreational supply for what they describe as depression management. The line between the three is often the user’s own narrative, with no material difference in the substance or the setting.48-50

A psychiatrist-supervised infusion session captures the cardiovascular outliers, recognizes the rare panic spike, and refuses the contraindicated case — before the drug is drawn into the syringe. A KAP therapist meets the patient again three days later and learns what stayed. A telehealth session relies on the patient’s self-report and an app. A self-directed session at home relies on the patient alone. A recreational session at a party relies on the room. Each step down removes a layer of protection, and the layers turn out to matter most in exactly the cases where the patient is least equipped to know she needs them: escalating frequency, dissociation that fails to clear by the next morning, urinary symptoms that creep in over months. The literature on chronic heavy use that Chapter 9 introduced lives in the population whose container had thinned out enough that the warnings arrived too late.51-52

Lassalle’s handbook treats the supervised-to-unsupervised continuum as a question of who is doing the noticing, and the framing offers this section’s strongest sorting principle. In the clinic, a trained person notices. In KAP, a relationship notices. In telehealth, an app and a journal notice. In self-directed use, the user notices, and she is also the person whose noticing is most likely to be impaired by the very dose she is taking. As a moral hierarchy the accountability gradient is contested; as a description of what is given up when the container shrinks, it is not. Many self-directed users manage their own practice with care, and the gradient describes a tradeoff whether or not the user has consciously made one.

Peer-led sessions with prepared set and setting, sitter rotation, intentional integration, and a frank accounting of what the practice can and cannot do mark a distinct subset of self-directed practitioners who build something closer to the ritualized format described in the prior section. The Lassalle handbook documents this. The Gomez-Escolar reawakening account documents this. These users are operating outside the clinic and also outside recreational use, and almost no academic study addresses them because the population is hard to study by design. What can be said is that the practice exists, that its harm profile likely falls below the unstructured recreational scene and above the supervised clinical one, and that it deserves its own category rather than being folded into either the recreational or the clinical pole.53-55



The three microdose poles

Ketamine microdosing is a single phrase that names three genuinely different practices. Keeping them distinct matters, because each paradigm has a different evidence base and a different risk profile, and a weaker paradigm should not borrow the credibility of a stronger one.

Sub-perceptual doses every three days, in the lineage of James Fadiman’s psilocybin and LSD protocols, define the first paradigm, the classical psychedelic microdose.56 For ketamine, this paradigm essentially fails to exist. No published trial has tested a true sub-perceptual ketamine dose on an every-third-day schedule for depression or any other indication, and the underlying pharmacology makes the protocol incoherent: ketamine’s antidepressant signal is tied to the same NMDA-antagonist and downstream plasticity mechanisms that produce the dissociative experience at higher doses, and the relevant signaling fails to detach cleanly at sub-perceptual levels.57-58 Trade-press articles or wellness-industry programs that describe “ketamine microdosing” in the Fadiman sense are using a borrowed name for something the underlying science fails to support.

Sublingual or oral ketamine at perceptible but submersible doses, taken on a weekly or twice-weekly schedule under therapist or psychiatrist oversight, defines the second paradigm, what can fairly be called the canonical therapeutic-low-dose-repeat model, studied since the late 2000s in small open-label series. The lineage includes De Gioannis and De Leo’s sublingual protocol in Australia (Brisbane, Griffith University), Lara and colleagues’ early Brazilian work, and the Dutch oral esketamine maintenance cohort under Schoevers and Veraart at Groningen.59-61 Doses in this paradigm typically run 50 to 150 milligrams orally, 5 to 10 milligrams sublingually for true low-dose, or 0.25 milligrams per kilogram intramuscularly. The dose range is intended to produce a mild dissociation, well short of the full session of standard KAP. The evidence base is observational. The model is internally coherent: the dose produces a perceptible effect, the schedule is therapist-monitored, the dissociation is part of the intended experience. This is the closest ketamine analogue to what Fadiman-style microdosing means in classic psychedelic practice. The accurate name is therapeutic low-dose-repeat.

Joyous prescribes oral ketamine at low daily doses, typically 30 to 60 milligrams orally, for self-administration at home, by subscription, with claims of effect for depression and anxiety,62 and it is the canonical example of the third paradigm, the commercial direct-to-consumer daily-dose subscription. The daily-dose model differs from both the Fadiman protocol (intermittent) and the therapeutic-low-dose-repeat protocol (supervised and weekly or twice-weekly), and has effectively no published clinical evidence specific to its own practice. It has substantial marketing material, consumer journalism, and a population of subscribers who report finding it helpful. FDA’s 2023 compounded-ketamine alert applies to it. Whether the daily-dose subscription is doing meaningful antidepressant work, producing an active placebo, or generating a tolerance pattern that masks itself in subjective ratings is, as of this writing, an open empirical question.63-65

Calling it “microdosing” borrows a word that already has a meaning in psilocybin practice and a different meaning in the therapeutic literature, and fits neither.



What the container is doing

Ketamine treatment is more than a drug. What the container does (screening, supervision, preparation, integration, follow-up) belongs to the intervention itself.66-68 The container performs the screening that decides whether a patient sits in the chair at all — or whether the consult ends with a referral somewhere else. It provides the supervision that catches the rare adverse event in real time. It supplies the preparation that orients what the patient brings to the session and the integration that determines what she takes from it. It enforces the follow-up that distinguishes a single response from a maintained recovery. In the strongest practice models, the container is also doing therapeutic work the drug alone cannot perform: holding the relationship through which insight is processed, offering the structure within which dissociation can be metabolized as content.

Medically supervised ketamine given by trained staff to screened patients with follow-up is what a six-infusion trial in an academic medical center actually reports. A KAP case series reports the effect of ketamine plus a therapeutic relationship over weeks. A telehealth observational cohort reports the effect of sublingual ketamine plus a screening call plus an app plus the patient herself. Each cohort is measuring a different intervention, and the molecule is the only constant across the three. Comparing their effect sizes without accounting for the container difference is the most common methodological confusion in the field as of 2026.69-71

Thinner containers (moving from infusion clinic to telehealth, from telehealth to self-directed, from supervised to unsupervised) deliver a different intervention, not a cheaper version of the same one, and that is the harder, normative claim. Access gains are real and important. The patient who lacked the funds for an infusion clinic and now receives sublingual ketamine through a telehealth program is, in many cases, better off than she would have been with no treatment at all. But thinner containers should be discussed as distinct interventions, and the evidence base supporting any particular thin-container model should be the evidence base for that thin-container model specifically. What a serious container actually contains is the set, the setting, the sitters, and the music; who should stay outside any container at all is the question Chapter 14 takes up.



Key Takeaways


	Ketamine is given in three categorically different settings: the medically supervised clinic, the ketamine-assisted psychotherapy room, and the home. These are three different interventions that share a molecule.

	The infusion clinic and the Spravato protocol minimize the psychedelic content of the session by design, optimize for antidepressant outcome on rating scales, and capture the rare cardiovascular and psychiatric adverse events that the more dispersed models miss.

	Ketamine-assisted psychotherapy treats the altered state as therapeutic content and embeds the dose inside preparation and integration appointments. The published evidence base is observational and encouraging. The randomized comparison that would isolate the psychotherapy component from the drug has yet to be run.

	The transpersonal and ritualized lineage of ketamine psychedelic psychotherapy borrows language and structure from indigenous ceremonial traditions, but the substance was synthesized in a laboratory in 1962 and carries no inherited ceremonial lineage of its own. Serious practitioners acknowledge this; the warning sign is when ceremonial vocabulary is being used as marketing language.

	The telehealth at-home model expands access at the cost of monitoring. The October 2023 FDA alert on compounded ketamine names the gap directly. The regulatory architecture has yet to converge on a stable answer, and the December 2026 Ryan Haight flexibility expiration is the next pressure point.

	Ketamine microdosing names three distinct practices: the classical sub-perceptual Fadiman paradigm, which essentially fails to exist for ketamine; the canonical therapeutic-low-dose-repeat paradigm of weekly supervised sublingual or oral dosing; and the commercial daily-dose subscription paradigm, of which Joyous is the canonical example and which has effectively no published clinical evidence specific to its model.

	What the container does (screening, supervision, preparation, integration, follow-up, therapeutic relationship) belongs to the intervention itself, not to its setting. Making the container thinner changes what is being measured, and outcomes from thicker-container settings should not be borrowed to support thinner-container claims.
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13 The Container: Set, Setting, Sitters, Music

A clinician preparing a patient for a first ketamine infusion has a list of things to do. On the medical side, that list is short. Take a blood pressure, ask about the last meal, confirm the medication list, place an IV, and check the room’s emergency cart. The therapeutic part is longer, and most of it has no documented protocol. Explain what dissociation will feel like in a way the patient can hold without it frightening them in advance. Ask what they hope for. Ask what they fear. Establish that the clinician will be in the room or just outside it for the next four hours. Choose a music playlist or hand the patient an iPod with headphones. Lower the lights. Cover the eyes or offer the option. The first list takes ten minutes and the standards are uniform across infusion clinics in the United States. The second list takes longer and varies enormously by who is doing the giving.

Ketamine is administered in three structurally different rooms: the medically supervised clinic, the ketamine-assisted psychotherapy office, and the supervised or unsupervised home. This chapter is about what happens inside them. Set, setting, sitters, and music are the four variables every ceremonial tradition and every serious clinical protocol identifies as decisive for what happens during a psychoactive experience, and the four variables that distinguish a therapy from an exposure. The evidence base on each is uneven. Some of it is randomized. Most of it is observational, clinical-handbook, or first-person. Each variable has an evidence base, however uneven; where the trials have not caught up, practitioners and traditions speak first about what the variable is for and what it contributes therapeutically.


What set actually does

In the psychedelic literature, set refers to everything the participant brings to the session: mood that morning, beliefs about what the drug will do, the intention or hope or question the participant is sitting with, the relationship with the clinician, the history of trauma or psychiatric illness, the medications still in the bloodstream, the events of the previous week. Timothy Leary and his colleagues coined the pairing of set and setting in the early 1960s as a corrective to the prevailing view that the effects of a hallucinogen were determined by its pharmacology.1 Sixty years later, the corrective has been absorbed into clinical psychiatry’s understanding of ketamine, but the implications still divide practitioners.

For an intravenous infusion delivered as a pharmacological antidepressant, the contemporary protocol treats set as a confound to be minimized. Clinicians explain what to expect, screen for active psychosis and severe substance use, confirm the patient is medically eligible, and aim to deliver a clean dissociative episode without amplifying its content.2 The infusion-clinic stance assigns the antidepressant effect observed in the original Berman and Zarate trials to the drug itself, treats patient meaning-making as a separate axis the trial was never designed to capture, and argues that an elaborate preparatory protocol risks importing expectancy effects that have proven hard to separate from drug effect.3-4 Dissociation is monitored on a clinical scale and managed if it becomes distressing. When the session ends, the patient goes home, and the antidepressant question is the next morning’s question.

For a ketamine-assisted psychotherapy session, preparation does much more work. A therapist meets with the patient at least once and sometimes several times before dosing, takes a history that includes adverse childhood experiences and current attachment relationships, names the intention or therapeutic focus, walks through what dissociation will feel like, and establishes a working agreement about touch, eye contact, talking, and the patient’s preferred response if something difficult arises.5-7 On most KAP accounts, the same hour spent in preparation belongs inside the active treatment; KAP practitioners treat preparation as therapy, not preamble. The Wolfson and Hartelius KAP tradition treats the preparation phase as the moment the therapeutic relationship gets established and the patient’s nervous system learns the session room as a safe environment.8 The framing is testable, but the trial that would isolate the preparation hours from the drug hours has yet to be designed.

Across preparation protocols and whatever the model, a small set of practical items is nearly universal. Patients fast for several hours before dosing to reduce nausea risk. Benzodiazepines are tapered or held the day of the session because they blunt both the dissociation and the antidepressant effect.9 Clinicians walk patients through what dissociation tends to involve (a sense that the body is far away, that thoughts arrive in unusual forms, that time may slow or stutter) and stage the explanation so that, if difficult content arises during the session, the patient frames what emerges as part of the experience instead of a medical emergency.10-11 Patients are advised against driving for the rest of the day, against making important decisions for at least twenty-four hours, and against returning to caregiving responsibilities until the next morning.

None of these items is glamorous. All of them determine what happens.

Rendered concretely, a KAP preparation appointment takes ninety minutes to two hours and follows a recognizable progression. Therapists review the patient’s psychiatric and medical history, including past psychedelic or dissociative experiences and any history of trauma, abuse, or psychotic-spectrum vulnerability. Together, they work toward an intention or therapeutic question for the session: what the patient hopes to address, what feels difficult or stuck, what a realistic hope for the dose would look like. They walk through the logistics of the session day — the route, the room, who will be present, the music plan, the timing of the dose and the expected duration of dissociation, the integration appointment scheduled within the following week. Touch is discussed explicitly: the therapist asks whether the patient wants any physical contact (a hand held, a knee touched) during difficult moments, and establishes that the patient can ask for or refuse contact at any point. Language is given for asking the session to slow down or pause, even though high-dose intramuscular sessions usually cannot be paused once the injection has been given. A moment of grounding and a confirmation of the date and time of the next session close the appointment.12-14 Nothing in this list is unique to ketamine. Most of it is borrowed from psychedelic-therapy protocols developed for MDMA, psilocybin, and LSD. What is specific to ketamine is the dissociation itself, and patient preparation for it is the part of the appointment the trade-book authors describe as most distinctive.

Route determines what set cannot do. Intranasal esketamine produces its peak dissociation about forty minutes after the last spray, and the labeled monitoring period at the clinic is two hours,15 leaving very little room for a deeply elaborated session structure. An intramuscular KAP session of forty to sixty minutes at a moderate dose leaves much more. A high-dose IM session at a transpersonal-psychotherapy clinic can run two and a half hours of altered state with another hour of integration that afternoon. Preparation scales with the duration and intensity of what the drug will do. Squeezed protocols truncate it whether the practitioner wants to or not.

Expectancy is the variable ketamine’s clinical trials have been least successful at controlling. Ketamine is psychoactive enough that patients who expect to feel something different from baseline often do, and patients who have been told the trial is testing whether ketamine outperforms an active placebo can often tell which arm they have been assigned.16-17 No trial design has solved the functional-unblinding problem. On the available evidence, what set discipline can do is reduce the variance in adverse psychological events at the high-dissociation end of the dose range. Patients who arrive having been told only that ketamine will help them, lacking preparation for what dissociation involves, are the patients who most often describe their first session as frightening.18-19 In the coded online reports the same pattern appears in self-selected first-person language. Difficulty is often described in terms of expectation mismatch: what the writer thought would happen, and what arrived instead.20



The room and the body

Setting in the strict sense is the physical environment of the session. The infusion clinic and the KAP office occupy two different aesthetic worlds, and the difference matters substantively. A standard ambulatory infusion suite is a small treatment room with a recliner, blood-pressure cuff and pulse oximeter, an IV pump, soft lighting, a side table, and a tablet or phone running a music app. The space is medical, the furniture is wipeable, and the visible equipment makes the medical context explicit. The KAP room is closer to a therapist’s office: a low couch or futon, blankets and pillows, soft incandescent light or candles, sometimes art on the walls, a small altar in transpersonal clinics, an eye mask within reach, and an IV pump only when the clinician has chosen intravenous delivery.

The dissociation that emerges in each is the same drug effect; the room that contains it is not.

The physical environment is an active therapeutic variable, particularly at lower and moderate doses. Karl Jansen notes in Ketamine: Dreams and Realities that a pleasant set and setting improve the likelihood of a positive outcome, and that setting has its most pronounced influence at lower doses; at higher doses, he observes, the experience becomes more internally driven and less responsive to external cues.21 Practitioners who have moved patients between settings describe the patient’s startle response, the content of the visualizations, and the post-session integration discussion all as varying with what the room invited. A patient lying in a bright room with monitors nearby spends part of the session aware of medical observation, while one in a darker room with eye covering and noise-cancelling headphones spends more of it inside the experience.

Eye masks deserve their own paragraph. The convention of covering the eyes is borrowed from psychedelic-therapy protocols going back to Hanscarl Leuner’s psycholytic work in the 1960s and the Spring Grove protocols of Albert Kurland and Stanislav Grof.22 The mask reduces visual input, biases the participant inward, and on most practitioner accounts deepens the encounter with whatever the experience is doing. Ketamine differs from classic psychedelics in that its visual content is less reliable: many sessions involve closed-eye visualizations and many proceed without them, and the visual phenomenology is less the central feature of ketamine experience than its somatic and self-related dimensions. Most KAP protocols therefore offer the mask as an option the patient accepts or declines, and many infusion clinics skip it entirely because eye monitoring is part of the assessment protocol.23-24

What the body needs depends on the dose. Subanesthetic intravenous ketamine and intramuscular KAP doses leave the patient able to sit up and reach for water. Higher IM doses leave the patient flat for most of the session with awareness shifted enough that simple motor planning becomes difficult, and the room arrangement reflects this. A reclining chair with a footrest works for forty-minute infusions and for low-dose sublingual sessions. A low futon or floor mattress is more common in KAP settings where the patient will be horizontal and may shift positions during the experience. Bathroom proximity matters at higher doses, when the patient may not be able to walk steadily for the first half hour after the session ends. Temperature regulation also matters: ketamine often produces a sensation of cold or, less commonly, of warmth that the patient cannot self-regulate during the dissociative period.25

The contemporary infusion-clinic space stands at an unsettled point. Many clinics opened in the late 2010s as anesthesiology practices that diversified into psychiatric infusion. Others opened as psychiatry practices that learned the infusion protocol from anesthesia. The visible signage tends to follow the clinic’s origin: founded by anesthesiologists, the space looks like an outpatient procedure suite; founded by psychiatrists, it looks closer to a meditation studio with medical equipment in the corner. Patients absorb these cues. Before any clinician has said a word, the room teaches them what kind of treatment they are about to receive: antidepressant procedure, anxiolytic infusion, or something more like a guided altered state.26-27



Music as nonverbal guide

The use of music in psychedelic therapy is older than the published clinical literature. The founding statement is usually traced to a 1972 paper out of the Spring Grove LSD work, which argued that carefully chosen music could provide structure during the experience, organize emotional release, and offer the participant something to lean on during difficult passages.28 Guided Imagery and Music grew out of that approach, and the playlists assembled there, heavy on classical and choral works chosen for emotional progression over individual preference, provided the template that subsequent psychedelic-therapy programs adapted.

The translation to ketamine has been imperfect.

Music’s strongest clinical evidence narrows to one consistent finding, and that finding comes mostly from psilocybin work. Participants who described the music as supportive during the experience reported deeper emotional content and stronger therapeutic outcomes at follow-up. Those who experienced the music as resistant or intrusive reported worse outcomes.29 Under serotonergic psychedelics, music enhances the neural processing of emotion and meaning in ways that appear to be partly drug-specific.30 Ketamine acts on glutamate, and whether the same enhancement translates to its sessions has been less studied. The available ketamine-specific work is small, mostly open-label, and concentrated in the KAP literature, with infusion-clinic studies of music almost absent.31

For ketamine sessions, the pragmatic question is what playlist to use. Three approaches coexist in clinical practice. Bonny-derived practice favors mostly instrumental, mostly Western classical or sacred-choral selections, arranged in a progression that intensifies through the peak and resolves through the descent. Trials at Johns Hopkins and Imperial College London produced a more eclectic contemporary approach, with world-music selections and contemporary composers’ work designed specifically for psychedelic sessions.32-33 A third approach, common among KAP clinicians, allows patient input: sometimes the patient brings their own playlist or selects from a curated set. Each approach has practitioners who consider it decisive and practitioners who consider it secondary. The randomized work that would adjudicate is largely absent for ketamine specifically; Strickland and colleagues compared musical genres in psilocybin-assisted therapy,34 but no equivalent trial has been conducted for ketamine.

What the ketamine-specific caveats are has more to do with the drug’s dissociative phenomenology than with music selection. Memory of the music varies: some patients later recall specific tracks vividly and describe them as having structured the session’s emotional trajectory; many remember the music as a continuous wash of sound without distinct passages; some remember nothing of it. The fragmented memory complicates post-session integration that tries to use music as a referent. Some practitioners discontinue music during the late dissociative period when patients report it becoming intrusive or distorted.35-36 The patient’s preferences during preparation should weigh more heavily on music questions than the clinician’s playlist convictions — and that includes the patient who prefers silence.37 Duffour draws this conclusion from a decade of Paris ketamine practice in Ketamine, Conscience, Therapie.

Music is also where ketamine-clinic culture diverges most visibly from infusion-clinic culture. Many infusion clinics offer earbuds and a streaming-service app with a chill or instrumental setting, and the clinician’s involvement in music selection ends there. KAP rooms tend to treat the playlist as part of the protocol, with the therapist either choosing it deliberately for the patient’s case or working from a small set of established options. The coded online reports show this asymmetry: writers who describe sessions with structured music are more likely to describe the experience as emotionally coherent, and writers who describe sessions without curated music more often describe the experience as floaty or directionless.38 The pattern carries a sampling bias toward writers who chose to narrate their sessions in detail, and no controlled comparison has been done.



Medical monitoring and therapeutic presence

The person in the room with the patient is the variable most often elided in published trials and most often emphasized in practitioner writing. Two roles are distinguishable. Medical monitoring is what an anesthesiologist or a trained nurse provides: vital-sign tracking, recognition of cardiovascular or respiratory adverse events, capability to administer rescue medications, and the institutional infrastructure to escalate to higher levels of care if needed. Therapeutic presence is what a psychotherapist, transpersonal psychologist, or experienced ketamine-trained psychiatrist provides: attunement to the patient’s emotional state during the session, willingness to sit with difficult material without rescuing or directing, the relational continuity that lets the patient’s nervous system relax into the altered state, and the capacity to do the integration work that follows. The two roles can be combined in one person or distributed between two. Few published studies have tested whether the second role does therapeutic work the first leaves undone.

The infusion-clinic model usually staffs the medical role and leaves the therapeutic role unattended. A nurse monitors vital signs on a regular basis and is otherwise in another room or at a workstation visible through a glass partition.39-40 A physician is on-site but absent from the bedside. Patients see a clinician at intake, spend the infusion alone or near-alone, and see a clinician briefly at discharge, an arrangement that satisfies the medical standard and reflects the clinic’s view that the antidepressant effect belongs to the drug alone, with the room a neutral backdrop.41-42 The KAP model staffs both roles, usually with one or two therapists in the room for the entirety of the session and a medical professional either also present (an MD or psychiatrist providing the prescription and dosing) or available on call. A dyad configuration — two therapists, often of different genders, in continuous attendance — comes from the psychedelic-trial literature (both Hopkins and Imperial protocols used dyads) and from the Wolfson tradition of KAP.43-44

In practitioners’ own description, the dyad serves two purposes. A second person provides a check on the first: against boundary violations during a vulnerable state, against single-clinician fatigue across long sessions, and against the slow drift of any one therapist’s framing becoming the patient’s interpretation. Having two listeners also lets the patient relate to the room as a small holding environment, with support available for a difficult moment from more than one direction, which KAP accounts suggest reduces the patient’s experience of feeling alone inside the dissociation.45-46 The dyad model is also expensive, and the economics of small-clinic practice have pushed many KAP providers toward single-therapist sessions or toward training programs that pair a licensed therapist with a less expensive assistant, though no trial has compared dyad to solo on outcome.

What therapeutic presence looks like in practice resists protocolization. During a KAP session, the therapist’s work is best described as “tracking” — staying with the patient’s nonverbal cues, breathing, posture, occasional speech, and the felt sense of where the patient is in the experience — and offering minimal intervention unless the patient indicates they need contact.47 Availability without intrusiveness is the goal. When a therapist is too active, their narrative substitutes for the patient’s; when too absent, the patient is left alone with material they may not be able to integrate without help.48 Both descriptions are practitioner accounts of a skill that exceeds what controlled trials have measured.

Peer settings, in which patients are sat by friends or partners without clinical training, fall outside the protocols described here, and the trade-book authors are consistent in advising against them for psychiatric ketamine sessions. Kelley Ligons’s 2021 practitioner handbook IV Ketamine Infusion Therapy puts the case bluntly: peer settings cannot deliver medical monitoring, they cannot reliably hold therapeutic presence across difficult content, and they have no recourse when a session goes wrong in a way that requires either clinical or psychotherapeutic capability.49 At-home telehealth, where a partner may be present while a patient uses mailed sublingual troches, is the gray case; a screening call and the clinician’s text-message check-in fall short of sitter presence in the sense KAP uses the term.



Facilitator training and the dyad

No unified credential governs who may sit with a patient during a ketamine session. State licensure governs the medical role: anesthesiologists, psychiatrists, certified registered nurse anesthetists, and nurse practitioners with prescriptive authority can prescribe and administer ketamine within their scopes of practice, and the boundaries vary by jurisdiction.50 No equivalent licensure governs the therapeutic role. A licensed psychologist, marriage and family therapist, professional counselor, or social worker can sit with a patient during a ketamine session if a qualified clinician is providing the medical oversight, but the specific training that prepares a therapist for psychedelic-state work remains outside state regulation.

Several training programs have emerged to fill the gap: the MAPS-affiliated psychedelic-therapist training, the Polaris Insight Center, the Fluence training, the Integrative Psychiatry Institute, and the Ketamine Training Center, which Phil Wolfson founded in 2017.51 Each offers structured curricula that combine didactic content on pharmacology and ethics with experiential components (sometimes including the trainees’ own ketamine sessions) and supervised practice with clients.52-53 The programs vary in length, cost, prerequisites, and credentialing rigor. None is licensed by a state board. None is required by any payer. A patient comparing two KAP providers cannot easily verify which has been through which training, what the training included, or whether the provider’s supervised hours covered the patient’s specific clinical presentation.

Patients in dissociated states are open to suggestion in ways trials have poorly characterized. Touch, eye contact, the therapist’s framing of what the patient has just experienced, and the integration narrative offered afterward all carry weight a fully alert patient could partly resist. Writing largely in the aftermath of well-documented boundary violations in MDMA-assisted therapy trials, psychedelic-therapy ethicists have converged on a small set of guardrails: no touch without explicit prior consent established in preparation, no romantic or sexual contact between therapist and patient during or following treatment, dyad presence wherever possible during the dosing session, careful supervision and consultation for therapists doing this work, and a documented integration plan that draws on more than a single practitioner’s interpretation.54-55 The guardrails are well stated. The mechanism of enforcement, in an unlicensed therapeutic modality with high financial stakes, is mostly the integrity of individual practitioners and the slow accumulation of professional norms.

The financial reality of the dyad model has shaped how the guardrails actually land in practice. A two-therapist KAP session, with both practitioners present for two to three hours plus preparation and integration appointments, commands a substantially higher per-session cost than an infusion-only visit, and most patients pay out of pocket because insurance rarely reimburses for off-label ketamine therapy delivered by psychotherapists.56 The expense has driven a measurable share of the field toward single-therapist sessions and toward training programs that pair a licensed therapist with a less expensive credentialed assistant instead of two licensed therapists. Wolfson and his colleagues have argued in the practitioner literature that solo sessions for low-risk patients with experienced therapists can be defensible when the therapist’s training and supervision are adequate and the patient has been adequately screened.57 Other practitioners hold that the dyad belongs to the protocol as a built-in safeguard against the cumulative risks of fatigue, drift, and unilateral framing during long sessions in vulnerable states.58 Both positions rest on practitioner judgment rather than trial evidence, and a patient choosing between providers is largely on their own to interpret which model their clinician has chosen and why.

Training itself has limits the trade-book authors state plainly. The integration appointment, the post-dose meeting where the therapist and patient process what arrived, what felt difficult, and what the session asks the patient to do next, is a separate practice phase of its own. What belongs in this chapter’s training discussion is the in-session learning curve: the new KAP provider learns to read the patient’s body, to recognize what content is being held and what content is being avoided, to gauge when to speak and when to stay silent, and to handle moments when the patient is frightened or grandiose or grieving. That formation happens inside the container, and it shapes what the container can do.



Boundaries in a dissociated state

Deep in a ketamine session, a patient is among the most exposed subjects any therapeutic encounter produces. Dissociation, the very effect the treatment depends on, strips away the ordinary defenses that protect a person from being touched, handled, or spoken to in ways they would refuse if alert. With the body felt as far away, motor planning degraded, and time stuttering, a patient cannot reliably tell whether contact is happening, cannot reliably move to stop it, and often cannot recall afterward what occurred. Ketamine’s amnestic reach compounds the exposure: the patient harmed during a session may carry no usable memory of the harm, which removes both the capacity to report it and the deterrent a credible account would supply. The pharmacology that makes the therapy work is the pharmacology that leaves the patient unable to guard the encounter.59 Chapter 3 traced this same asymmetry through the MDMA-assisted-therapy trials, where a participant under a trust-intensifying agent reaches toward a facilitator and the ordinary clinical asymmetry deepens into something a regulator cannot directly observe; ketamine swaps the warmth of MDMA for dissociative absence, and the exposure is at least as great.

Contact during a session is not in itself suspect. A hand held during a frightening passage, a blanket adjusted, a steadying touch when the patient surfaces disoriented: these are interventions a frightened patient may genuinely want, and the practitioner accounts treat them as ordinary parts of attentive sitting. What separates grounding from exploitation is whether the patient negotiated and authorized the contact while still able to consent. The guardrail psychedelic-therapy ethicists have converged on follows from that timing problem: consent to any physical contact, and to its limits, is established during preparation, before the dose is given, because the dosed patient can neither grant nor withhold it reliably, and a preference voiced mid-session cannot be trusted to mean what the same words would mean sober.60-61 The preparation appointment, where the patient says in advance what touch is welcome and is given a way to signal a stop, is the only point at which consent is uncompromised. The prohibition on romantic or sexual contact during or after treatment is absolute and does not turn on the patient’s apparent willingness, because apparent willingness is what the dissociative state cannot be relied on to express.62

As the container thins, exposure widens. A dyad keeps two sets of eyes on the session, the second sitter a check against the first; a solo therapist alone with a dissociated patient has removed that check, and the at-home telehealth patient who takes a mailed troche with no clinician present has removed it entirely, dissociated and unobserved by anyone with a duty to them. The accountability gap makes the hazard more than theoretical. The medical role carries a license a state board can suspend, but the therapeutic role that does the in-session sitting falls under no equivalent licensure, so no regulator credentials the sitter, audits the session, or maintains a register of those barred from the work. The ethical guidelines ketamine clinicians have published for themselves are clear about the boundary obligations a dissociative medicine imposes,63 but a published guideline is not an enforcement mechanism, and in a modality this lightly governed the patient’s protection rests largely on the integrity of whoever is in the room.



When the container thins

A large and rapidly growing share of US patients now receive ketamine for psychiatric symptoms outside both the supervised-clinic and structured-KAP models, chiefly through at-home telehealth. Providers in the at-home ecosystem (Mindbloom, Joyous, Better U, Nue Life, Wondermed, and their successors) have substituted a screening call, a mailed troche, and an asynchronous check-in for the in-room sitter and the structured environment. In October 2023, an FDA alert on compounded ketamine named the gap in safety terms: at least one death and two serious respiratory events had been linked to compounded oral products taken outside clinical monitoring, and the agency reminded prescribers that compounded ketamine had not undergone the safety review or risk evaluation strategy required for the approved esketamine product.64 The alert stopped short of closing the at-home model. It marked where the container’s thinning had become legible to federal regulators.

What the at-home model trades is monitoring for access, and the magnitude of that trade is contested. Patients unable to afford or geographically reach a KAP clinic or an infusion suite can, through a telehealth program, begin ketamine treatment at a cost several times below the in-person alternatives: IV clinic sessions typically run $400 to $800 each,65 while at-home programs run $54 to $125 per session depending on provider and coverage.66 Those same patients lack a clinician in the room when the dissociation peaks, lack a sitter to track them, have no eye mask unless they have purchased one, and are managing the music and the lighting themselves. Many do well, particularly at the lower oral doses and the longer dosing intervals used in supervised telehealth programs. Some have difficult sessions without support, and the at-home model has no reliable way to catch them in real time.67

The peer setting and the recreational setting fall further down the same gradient. A friend who knows the patient and has experience with ketamine can provide some of what a sitter does (a check-in voice, an alert presence, the assurance that the patient is being attended to) but lacks the medical monitoring, the professional integration support, and the structured therapeutic setup the published outcomes were measured under. Diversion of medical ketamine into recreational use, well documented in the trade-book and harm-reduction literatures, generally happens without any of the container the clinical and KAP settings supply. Matthew Perry’s death made the diversion problem unmistakable to a public that had not previously read about it: ketamine taken outside the supervised medical-clinic context, with a personal assistant providing what amounted to peer-setting access, in an unmonitored home environment, with fatal consequences. Chapter 16 takes up the legal and regulatory framing. Here, the framing that matters is the container.

Thinning the container changes the intervention. Interventions reported in clinical trials and observational studies of KAP were conducted with preparation, supervision, sitter presence, and integration. Outcomes measured under those conditions cannot be borrowed to claim equivalent outcomes under thinner conditions. The at-home telehealth model may produce real benefit for some patients, and the controlled trial that would settle the question has not been run. The recreational and peer settings produce a different intervention, with different risks and different outcomes, in a different population. The vocabulary of supervised ketamine treatment must remain limited to the settings the supervised research actually studied.68-70



What the container is doing

Set, setting, sitters, and music are the variables every serious tradition of psychoactive practice has identified as decisive, and the variables published clinical studies have been least successful at isolating. The reason has more to do with study design than with substantive importance. A study that fixes the drug and the protocol and varies only the music can be designed and has been done. A study that varies the therapist’s training, the room, the preparation depth, the dyad configuration, and the integration intensity simultaneously cannot, because each is a confound for the others and because the trial population large enough to power the comparison exceeds the budget any psychedelic-research program has held. The evidence therefore comes by triangulation: infusion-clinic protocols isolate the drug effect and minimize the container; KAP protocols build a thick container and report outcomes controlled trials have not yet matched in head-to-head comparison; trade-book authors and ethnographers supply the practitioner judgments that are not yet evidence and may never be in the strict trial sense. Anyone trying to evaluate a particular ketamine program is weighing all three at once.

Preparation reduces the variance in adverse psychological events at the dissociation peak, a claim that falls narrower than the practitioner accounts suggest and wider than trials have tested directly. A quieter, dimmer, eye-covered room produces a more inward session than a brighter, equipment-visible room, and most patients undergoing higher-dose KAP report better integration under the former. Music chosen to support an emotional progression, when it works for the patient, structures the session and is recalled afterward as part of what the patient went through; when it fails or the patient cannot focus on it, the music becomes irrelevant or distressing. A trained sitter, medical or therapeutic or both, improves the patient’s experience of safety and provides recourse if the session turns difficult. None of these claims rests on a single randomized trial; most rest on the convergence of clinical handbooks, practitioner case series, qualitative research, and first-person accounts.

Which of these elements does the most work, in which order, for which patient, with which diagnostic indication, at which dose, by which route, lies beyond what can be claimed. The container is the part of the ketamine intervention that has been studied least and emphasized most by the practitioners who do the work. Chapter 14 takes up what happens when it fails (harm reduction) and Chapter 15 what happens after the session ends (integration). What the practitioner can do is build the container deliberately, with set and setting established in advance, sitters chosen and present, music considered before the dose, rather than letting those variables fall together around the drug by default.



Key Takeaways


	Set, setting, sitters, and music are the four variables psychedelic-therapy traditions and clinical handbooks identify as decisive for what happens during a ketamine session. The infusion-clinic and ketamine-assisted psychotherapy traditions treat them differently: infusion clinics control them to minimize confounds, KAP protocols build them deliberately as part of the intervention.

	Preparation does therapeutic work as well as protective work. Walking a patient through what dissociation will feel like, naming the intention or therapeutic focus, and establishing the therapeutic relationship before dosing reduce the variance of adverse psychological events and, on KAP accounts, contribute to outcome. The trial that would isolate preparation from drug effect has not been designed.

	The physical room cues the kind of experience the patient is about to have. A bright clinical examination room and a darkened KAP office shape the session differently, particularly at lower and moderate doses where setting has its strongest influence. Eye masks, lighting, furniture, and clinical equipment visibility are not aesthetic preferences but active components of the setting.

	Music in psychedelic therapy has its strongest evidence base for the proposition that supportive music correlates with deeper therapeutic content, mostly from psilocybin studies. Whether the same enhancement occurs under ketamine has been less studied. Ketamine’s fragmented memory of the session sometimes makes music’s role harder to integrate afterward.

	Medical monitoring and therapeutic presence are distinguishable roles. The infusion-clinic model usually staffs only the first; the KAP model staffs both, often with a dyad of therapists. The at-home telehealth model and the peer setting thin both roles in different ways, trading monitoring and supervision for access and cost, and outcomes from supervised research cannot be borrowed to claim equivalent outcomes under thinner conditions.

	Facilitator training for the therapeutic role is unregulated. Several structured programs exist, none state-licensed, and the patient comparing providers cannot easily verify training depth. The ethical guardrails practitioners have converged on (explicit consent for touch, no romantic contact, dyad presence where possible, supervision, documented integration) depend mostly on practitioner integrity for enforcement.
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14 Harm Reduction and Who Should Not Take It

On October 28, 2023, the actor Matthew Perry was found face-down in the heated pool at his Los Angeles home, dead at fifty-four. Los Angeles County’s medical examiner ruled the cause an acute ketamine overdose with drowning, coronary artery disease, and buprenorphine as contributing factors. The route the molecule had taken to reach his bloodstream that day was not the route his treating psychiatrist had recorded a week earlier. Perry was a patient in a supervised infusion program for depression and addiction recovery. He was also a buyer in a parallel supply that ran through a Calabasas urgent-care physician, two intermediaries, and a North Hollywood dealer known to customers as the Ketamine Queen. Between October 8 and October 28, Plasencia supplied Perry through cash transactions outside any clinical protocol, including liquid ketamine and ketamine lozenges. Sangha’s side of the supply ran through wholesale vial purchases: on October 14 and again on October 24, 2023, an intermediary purchased twenty-five vials of ketamine per transaction from Sangha, with the October 24 order including ketamine lollipops as an add-on, and Sangha then sold Perry the high-purity vial that killed him.1 Plasencia was sentenced to thirty months in federal prison in December 2025; Sangha to a 180-month sentence — fifteen years — in April 2026.2-3

The same molecule sat at the same moment in two supply chains, separated by a thin and porous boundary. One supply chain was titrated against blood pressure and dissociation scores in a monitored clinical program. The other arrived in vials a dealer described in her texts as “amazing stuff” with an apology that the next batch would be paler. Chemistry was identical. Setting, screening, witnessing, and after-care diverged in every dimension a clinical pharmacologist would name. The discipline that separates the first from the second, when both are technically available, is the subject of this chapter, along with the population for whom even the first is the wrong intervention.

Chapter 6 set out the pharmacological contraindications: the drugs ketamine should not be combined with, the receptor pharmacology behind benzodiazepine blunting, and the cardiovascular and psychiatric histories that change a dose response. This chapter translates those contraindications into practice. It covers who is screened out before the first infusion, what the route changes about the risk envelope, where the regulated and the unregulated supplies diverge, what drug checking can and cannot do, what chronic heavy use does to the bladder and the brain, what to do when something goes wrong in the session or after, and the consolidated answer to the question the title puts directly. The phenomenology of difficulty during a session is a separate subject. Harm is the present one.


The screening conversation

A clean ketamine screening is short relative to the sessions that follow, and four conversations carry most of its weight. The first is cardiovascular. Ketamine reliably raises blood pressure — a mean peak increase on the order of twenty millimeters of mercury systolic and thirteen diastolic — during and shortly after a therapeutic infusion, a transient rise that, with the drug’s other side effects, largely resolves within a few hours.4 For most patients in the depression and chronic-pain trial populations the rise is well tolerated. For a patient with uncontrolled hypertension, aneurysmal vascular disease, recent myocardial infarction, decompensated heart failure, or untreated arrhythmia, the same rise can be the index event. The consensus statement that has organized U.S. clinical practice since 2017 recommends a baseline cardiovascular history, a recent electrocardiogram for any patient over a defined age threshold or with risk factors, and a blood-pressure cutoff above which dosing is deferred.5 Spravato’s label codifies the screening into a binding monitoring requirement: blood pressure measured before dosing, at forty minutes, and before discharge, with deferral above a labeled threshold and observation for at least two hours after each dose.6

Blood-pressure cutoffs for the screening visit and for the intra-session period are the numerical core of the cardiovascular conversation, and most U.S. clinical practice has converged on roughly similar numbers without converging on the same protocols. A baseline systolic above 160 or diastolic above 100 commonly triggers either deferral or a same-day antihypertensive intervention before dosing proceeds. A peak intra-session systolic above 180 or diastolic above 110 is the standard cue to terminate the session and consider rescue antihypertensive medication.7 The consensus paper recommends consultation with a cardiologist for patients with pre-existing cardiovascular risk before any maintenance schedule is established.8 An ECG looking for QT prolongation matters less for ketamine itself than for the medications a patient is likely to be taking alongside it, including some psychiatric medications with their own QT effects. Serious infusion clinics keep a blood-pressure cuff cycling on the patient throughout the session and a pre-mixed labetalol or hydralazine syringe in the recovery cart for the small percentage of sessions in which the cuff alarms.

Ketamine’s effect in unipolar depression and acute suicidality is the reason most patients reach the infusion chair, but the same molecule has a small and consistent rate of inducing manic or psychotic states in vulnerable patients, and the second conversation pulls that risk forward into the screening visit. A personal or family history of schizophrenia, schizoaffective disorder, or bipolar I with psychotic features is the canonical exclusion, sometimes softened to a relative exclusion in psychiatric-nurse and anesthesia-led protocols where a careful taper of mood stabilizers and an in-clinic observation period are in place.9-10 Active mania, active psychosis, and untreated severe personality decompensation are categorical exclusions. Prevalence drives the decision: most patients with these histories do well, but the small percentage who decompensate are the patients whose acute episodes the clinic will be unequipped to manage at twenty minutes into a dissociative state.

Ketamine is a controlled substance with documented dependence liability and a long history of nonmedical use, and the third conversation places that history alongside the patient’s own. A patient with an active ketamine use disorder is being asked, in effect, to interrupt their own pattern with a closely supervised exposure to the same molecule. Clinicians disagree on whether this can be done safely. Some psychiatric-nurse protocols accept patients with a remote ketamine history into a tightly supervised infusion track. Others exclude any current or recent nonmedical ketamine use as a categorical bar.11 Alcohol use disorder and opioid use disorder change the calculation differently. Both add cardiovascular and respiratory risk to the session and complicate the post-session period when disinhibition can extend into the evening, but neither is a categorical exclusion in any of the major protocols. The screening question is whether the patient can hold sobriety through the dosing session and the twenty-four hours that follow.

Ketamine crosses the placenta and concentrates in milk, and the fourth conversation is the one those facts force. The human data on therapeutic exposures in pregnancy is sparse enough that most U.S. protocols exclude pregnant patients categorically from elective psychiatric ketamine. The FDA Spravato label lists pregnancy as an exclusion based on animal-developmental findings at exposures higher than the human therapeutic range, and on the absence of controlled human data.12 Active obstetric anesthesia is a separate use case with its own evidence base. For the psychiatric and chronic-pain indications addressed here, deferral until after delivery and weaning is the working rule.

A serious clinic asks each conversation directly, documents the answers, and refuses dosing where the answers fall outside protocol. A serious patient brings their full medication list, their primary-care records, and a full history of substance use to the screening visit. Most consequential among the screening failures the clinical literature describes are predictable: patients who minimized a cardiac history to a clinic that failed to insist, patients whose bipolar diagnosis arrived after the first infusion, and patients who omitted a benzodiazepine prescription that subsequently blunted the response and led to dose escalation.



What the route changes

Ketamine’s risk envelope is route-dependent in a way that sets it apart from most other psychiatric medications. The same dose of the same molecule produces different peak plasma levels, different time courses, different dissociation profiles, and different complication probabilities depending on whether it enters by vein, by muscle, by nostril, by mouth, or by lung. A clinical decision that ignores the route is a decision that ignores half the safety question.13-15

Intravenous infusion over forty minutes produces the most predictable plasma curve and the tightest control. Bioavailability is by definition complete. The infusion pump can be slowed or stopped within seconds if blood pressure rises above the protocol cutoff or if the patient becomes hemodynamically unstable. Most U.S. infusion clinics use a dose in the range of 0.5 milligrams per kilogram over forty minutes, derived from the original Berman and Zarate trials and refined across the consensus literature.16 Principal complications of the route are the cardiovascular rise, transient nausea, and the dissociation itself. Aspiration risk is minimal because the patient remains conscious and protective airway reflexes are preserved. Driving home from an infusion is categorically prohibited. Falls in the recovery suite are the most common nontrivial incidents clinics actually see.

Intramuscular injection, the standard route in ketamine-assisted psychotherapy, produces a faster onset, a more dramatic dissociation, and a peak that arrives within ten minutes. Bioavailability falls around ninety-three percent;17 the dose envelope lies at 0.5 to 1.5 milligrams per kilogram. The route’s advantages over IV are practical: no line, no pump, faster room turnover, and a depth of experience that many therapists believe better serves the psychotherapeutic work. The route’s disadvantages are that once the syringe has been pushed, the dose cannot be retracted, and the cardiovascular peak builds faster with less warning. Serious KAP protocols measure blood pressure before injection and at the ten-minute mark, with a benzodiazepine and an antihypertensive available in the room.18

Intranasal esketamine, the FDA-approved Spravato product, occupies an intermediate envelope. Bioavailability falls in the range of roughly forty-six to fifty-four percent.19 The patient self-administers two or three devices over a five-minute period in the clinic, then sits in the observation chair while a health-care professional monitors blood pressure, sedation, and dissociation for two hours. The route’s advantage is that it is the only one with a randomized-trial evidence base for the depression indication and the only one approved for treatment-resistant depression as a monotherapy or adjunctive medication.20-21 Its disadvantages are the two-hour clinic time, the burden on patients and caregivers, and the small but real rate of severe dissociation and transient blood-pressure spikes that the labeling requires monitoring to catch.

Oral and sublingual ketamine, the routes most telehealth at-home programs use, run the lowest bioavailability and the widest interpatient variability. Oral ketamine clears by first-pass hepatic metabolism to norketamine. Bioavailability falls in the range of roughly 8 to 24 percent and the time course extends across several hours.22 Sublingual troches and rapidly dissolving tablets bypass some of the first-pass effect and run around twenty-five to thirty percent bioavailability.23 Both routes produce a softer onset, a longer plateau, and a more variable peak experience than IV or IM. Compounded at-home sublingual programs that have grown around this route have produced no randomized placebo-controlled trials of the depression indication. Their evidence base is open-label, observational, and limited to short follow-up periods.

Insufflated ketamine, the recreational route the powdered hydrochloride salt was designed against, lies outside any clinical evidence base. Bioavailability runs around forty to fifty percent. The dose escalation that follows tolerance is rapid; binge use over hours or days is documented across the European naturalistic literature; and the route is the canonical entry point for the heavy-use bladder syndrome the next section takes up.24-25 A user who finishes the night with an insufflated bump after several hours of drinking has loaded a dissociative anesthetic on top of a CNS and respiratory depressant.

The route is chosen deliberately, the screening and monitoring are matched to that route’s envelope, and a request to substitute a faster or less monitored route for a clinical reason the slower route cannot accommodate is refused.



Compounded ketamine and the telehealth question

The compounded-ketamine programs that expanded across the United States during the 2020 pandemic created a fourth practice setting alongside the infusion clinic, the KAP office, and the medically supervised intranasal program. A telehealth screening call, a mailed lozenge or troche supply, a prepared partner or sitter in the home, and a recorded check-in afterward replaced the in-clinic observation hours. The model’s advocates argue that it democratizes access to a treatment otherwise restricted to patients who can take a half-day off work for each session. The FDA’s two formal communications on the practice argue something different.

The February 2022 alert was narrowly drawn: the agency warned health-care professionals about adverse events associated with compounded ketamine nasal sprays, citing concerns about dosing accuracy, sterility, and the absence of an FDA-approved version of the formulation.26 In October 2023, the agency’s warning was broader. The agency named six specific risk categories: psychiatric events, respiratory depression, urinary tract dysfunction, dissociation, blood-pressure rise, and dependence. It restated that no compounded ketamine product had been evaluated for safety, efficacy, or quality under FDA premarket review. It documented a specific adverse event in which a patient with documented sleep apnea received a compounded oral ketamine prescription from a telehealth provider and experienced a respiratory event the home setting was unequipped to manage.27 The warning is not a categorical prohibition. It is the agency’s formal record that compounded products differ from approved products in the dimensions a patient evaluating risk should know about.

At its best, the telehealth model offers a tradeoff. Patients gain access, schedule flexibility, and a setting many find more therapeutic than a clinic suite. The clinic monitoring envelope, with its blood-pressure cuff and its observation chair, is replaced by a partner or sitter who has been briefed on what to do if the patient stops responding to voice. The model can be done responsibly. Several at-home programs require a verified sitter, a baseline cardiovascular screen by a contracted clinician, a buprenorphine-naïve declaration, a benzodiazepine taper before dosing, and a check-in protocol that resembles a stepped-care telehealth psychiatry visit. Other programs are direct-to-consumer subscriptions that mail the lozenge after a fifteen-minute video screening with limited primary-care record review.28-29

The Plasencia case stands at the legal edge of this practice. The physician sentenced in December 2025 was not running a registered ketamine-assisted psychotherapy clinic. He was an urgent-care doctor selling vials and lozenges to a patient outside any protocol, for cash, with no monitoring and no clinical record of the encounters that the federal investigation later relied on text-message exhibits to reconstruct.30 The line between a defensible at-home program and the Plasencia practice is the line of clinical witnessing, regulatory accountability, and the standing willingness of the prescribing clinician to record what they are doing and submit it for review. A patient considering the at-home model can ask three questions of any program: Who is the prescribing clinician, What state are they licensed in, and What monitoring protocol do they follow? A program that resists the question is a program that has answered it.



The street supply and drug checking

Outside the clinical and telehealth supply chains, ketamine reaches its users through an illicit market whose composition has shifted in recent years. The molecule on the street is most often racemic ketamine hydrochloride diverted from veterinary or pharmaceutical channels, but increasing fractions of seized supply in the United Kingdom and continental Europe contain analogs the consumer cannot distinguish by sight or taste: deschloroketamine, 2-fluorodeschloroketamine, methoxetamine, and others. The Advisory Council on the Misuse of Drugs evidence pack published in 2026 reviews the U.K. seizure data and documents the analog substitution in detail. The toxicology of the analogs differs from racemic ketamine in ways the user cannot predict from dose: some produce longer-lasting and more intense effects than ketamine, though the data on most synthetic analogs remain sparse and properties vary considerably across compounds.31-32

Drug checking is the harm-reduction response that exists for users who proceed despite warning. The fixed-site testing services that operate in Spain, the Netherlands, Switzerland, Portugal, and at major European festivals run gas chromatography and mass spectrometry on submitted samples. They can identify ketamine, distinguish it from common analogs, and quantify purity within laboratory tolerances. The mobile harm-reduction projects in the United States operate within a narrower envelope. DanceSafe, the most established U.S. nonprofit in the space, distributes reagent kits that distinguish ketamine from other powdered substances on visual color change but cannot reliably distinguish racemic ketamine from its analogs, and cannot detect fentanyl below the strip’s nanogram threshold.33-34 Strip-based testing has a standing limitation: a small fentanyl quantity below the detection limit can be a lethal quantity for an opioid-naïve user. The strip’s negative is not a clinical clearance.

The 2026 ACMD review made one further point that bears on the fentanyl question. The U.K. supply has not, as of the review’s data cutoff, shown systematic fentanyl contamination in seized ketamine samples. The Sangha case in California involved high-purity ketamine without an opioid contaminant. The death was a ketamine-and-buprenorphine interaction in a patient with coronary disease, not a fentanyl substitution.35 The assumption that any illicit powder is now a fentanyl risk remains unsupported by the seizure data for ketamine in either market, but the hard lessons of the opioid supply argue for testing as a default, not an option. Drug checking tells a consumer what is in the powder and nothing about whether they can tolerate the dose they are about to take in the setting they are about to take it in. That judgment remains clinical regardless of what the strip or the spectrometer says.



The bladder and the heavy user

Chronic heavy users experience two patterns of harm that almost never reach patients on a clinical infusion schedule. The same molecule that produces them in nightclub users at fifteen grams a week leaves patients receiving a four-hundred-milligram infusion every two weeks untouched.36 Dose, frequency, and duration of exposure are the variables that separate the two trajectories.

Ketamine cystitis is the canonical chronic-use syndrome. First described in a Canadian case series in 2007 and characterized in detail across the subsequent U.K. and European urological literature, the syndrome presents with frequency, urgency, suprapubic pain, hematuria, and in severe cases a contracted bladder with reduced functional capacity.37-39 Several converging insults appear to underlie the damage. Direct ketamine toxicity to the urothelium, downstream metabolites in the urine, inflammatory cascades, and prolonged contact with concentrated urine in heavy users who void rarely all contribute. The dose-response is steep above a threshold most clinical-trial doses never approach: regular daily or near-daily insufflation over months is the typical clinical history. Cessation reverses the symptoms in many but not all cases. Late-stage fibrotic disease can require surgical reconstruction.40

Harder to settle, across the urological case reports, is where in the spectrum from twice-weekly recreational use to the daily-gram patterns the Hong Kong and U.K. series document the syndrome begins to appear. The pooled analyses across the period give a working answer: documented symptoms are rare in users at under a gram per week, climbing as exposure rises, and approaching majority prevalence in users at the daily-gram heavy-use lane. The implication for the at-home telehealth model and the ketamine-assisted psychotherapy programs is that periodic single sublingual or intramuscular doses, even over years, fall well below the exposure envelope the syndrome requires. The implication for the patient using ketamine three or four nights a week recreationally is that the syndrome is not theoretical at that frequency, and the urinary symptoms many patients dismiss as a minor inconvenience can progress quietly toward the fibrotic stage for which surgery is the only remaining option.41-43

Heavy users show measurable working-memory and episodic-memory decrements relative to occasional users and non-users, with partial reversal during abstinence and a small but consistent finding of dissociative and psychotomimetic symptom persistence above the recreational threshold. Morgan and Curran’s 2012 synthesis surveyed the European cohort literature and remains the standing reference, dated in places, conservative in its claims.44 The findings fall short of the cohort-tracked imaging evidence a chronic neuroprotective claim would require, and researchers’ reading of the cognitive data has softened over the subsequent decade as polydrug-use confounds were better controlled. How much of the deficit belongs to the ketamine and how much to the lives heavy users tend to lead is the kind of question a cross-sectional study was never built to settle.

Dependence is real and route-dependent. Insufflated ketamine bears the highest dependence liability of any clinical route. Sublingual troches in a monitored telehealth program have produced documented dependence cases but at a rate that is hard to estimate from the open-label literature. IV infusion in a supervised clinic has the lowest reported rate, plausibly because the route resists patient self-titration outside protocol. The standing recommendation across the clinical-handbook literature is that any patient using ketamine more than twice a week outside a clinical protocol should be evaluated for dependence. Any patient self-administering insufflated ketamine on a daily basis is presumptively dependent until proven otherwise.45-46

For a patient who develops cystitis after three years of fifteen-gram-a-week recreational insufflation, the relationship with ketamine has become one the molecule is structuring. For the patient on a maintenance infusion schedule for treatment-resistant depression, it remains a clinical encounter the molecule serves. Naming that transition when it begins is the work the harm-reduction discipline exists to do.



When something goes wrong

A serious clinic plans for two failure modes: the session that becomes acutely distressing for the patient, and the session that triggers a medical event. Both plans are short, well-rehearsed, and stratified by what kind of difficulty has appeared. A session in distress is most often a session of unwelcome but tolerable dissociation: the patient feels the body recede, the room dissolve, the self attenuate, and the experience is uncomfortable while remaining below the medical threshold. Verbal grounding is the first response. A clinician or therapist speaks the patient’s name, names the room and the time, places a hand on the shoulder or holds a hand, and reminds the patient that the experience will end in the next twenty to forty minutes. Most sessions in distress resolve at the level of the voice. The phenomenology of these sessions belongs elsewhere (Chapter 9); the procedural response is the concern here.

A session that produces sustained panic, hyperventilation, or persistent dissociation beyond the dosing period calls for the next escalation. A short-acting benzodiazepine, typically intramuscular midazolam at one to two milligrams or oral lorazepam at one to two milligrams if the patient can swallow, is the standard response in supervised settings, with the caveat from Chapter 6 that benzodiazepines blunt ketamine’s antidepressant action and should be reserved for the acute event.47-48 A patient whose blood pressure rises above the protocol cutoff during the session receives an antihypertensive, most often labetalol or hydralazine, and the dosing schedule is paused or terminated. A patient who becomes agitated to the point of self-harm risk is restrained verbally if possible, chemically if necessary, and transferred to emergency care if the agitation does not resolve.

The benzodiazepine-blunting question reaches further than the acute event. A patient on a maintenance benzodiazepine prescription who arrives for a first infusion presents a dosing-strategy choice the consensus statement addresses frankly: continue the benzodiazepine and accept a likely attenuated antidepressant response, taper the benzodiazepine before infusion under psychiatric supervision and accept a period of withdrawal risk, or abandon the ketamine track entirely for a patient whose anxiety profile makes the benzodiazepine necessary. None of the three answers is universally right. A serious clinician chooses with the patient, documents the choice in the medical record, and revisits the decision after the first two or three sessions when the response is interpretable.49-50 The clinic that fails to ask the question and dose-escalates to overcome an invisible benzodiazepine blunt has produced the exposure pattern the heavy-use lane begins from.

A medical event during the session calls for emergency services. The criteria are conventional: respiratory rate below ten or above thirty, oxygen saturation below ninety percent on room air, unrelieved chest pain, focal neurological signs, sustained hypertensive crisis above clinic-defined thresholds, or unresponsiveness to voice and sternal rub, the escalation thresholds of standard procedural-sedation monitoring.51 The clinic’s emergency cart carries naloxone for opioid co-ingestion, flumazenil for benzodiazepine reversal where indicated, and supplemental oxygen. The 911 call is made by the clinician rather than the patient, and a clinician travels with the patient to the emergency department to brief the receiving team on the dose, the route, the timing, and any other medications administered during the session.

After discharge, the post-session window carries its own distinct harm profile. Discharge criteria require return to baseline blood pressure, oriented mentation, ambulation without assistance, and a sober driver or rideshare for transport home. No patient who has received ketamine in a clinic should drive on the day of the session. The forty-eight hours that follow can carry residual dissociation, sleep disruption, and in a small minority a prolonged distress: a persistent destabilization of identity or affect that fails to remit on the standard timeline. A clinic that runs serial infusions checks in by telephone within twenty-four hours of every session and has a written escalation pathway for the patient whose distress persists past the dosing day. Without that pathway, the patient who destabilizes after discharge has nowhere to call.

Integration stands at the receiving end of the post-session window, and Chapter 15 takes up its mechanics in detail: what therapeutic contact looks like, when to schedule it, what kind of trained witness the patient should have access to. Before that question is the harm-reduction question: whether a witness exists at all, whether the witness can recognize what they are looking at, and whether the clinical pathway to escalation stays open at the moment the patient or their partner reaches for it. A clinic that cannot answer yes to all three has built a container adequate for uncomplicated sessions and inadequate when a session turns hard.



Who should not take ketamine

Patients with several specific histories are excluded categorically from clinical ketamine across the consensus, regulatory, and handbook literature. Active mania or psychosis. A history of schizophrenia or schizoaffective disorder, except under conditions of active psychiatric supervision that most clinics decline to provide. Untreated severe cardiovascular disease, including recent myocardial infarction, decompensated heart failure, uncontrolled hypertension at the screening visit, and aneurysmal disease at risk of rupture under transient blood-pressure elevation. Pregnancy and breastfeeding, except in the obstetric anesthesia context set aside above. Active substance use disorder involving ketamine itself, except in protocols designed specifically for substance-use treatment with corresponding supervision. Documented severe sleep apnea without continuous positive airway pressure adherence, particularly for routes that produce deep dissociation in unsupervised settings.52-55

A longer second list covers patients whose admission depends on the clinic’s protocol rather than the consensus literature. A first-degree relative with bipolar disorder. A first-degree relative with schizophrenia. Childhood trauma severe enough that the dissociative experience is likely to recapitulate rather than process the original event without skilled therapeutic guidance. Active alcohol or opioid use disorder. Liver disease severe enough to alter ketamine clearance. A history of urinary tract symptoms suggestive of subclinical cystitis. Concurrent benzodiazepine or lamotrigine prescription, which blunts the antidepressant response and may push a clinic toward dose escalation that brings other risks. Severe personality decompensation in the screening week. None of these are categorical, and none should be treated by a clinic or a patient as a presumptive bar. Each is a conversation the screening visit should hold with the dosing protocol in view.56-58

A third group of patients falls outside both lists and is the hardest the screening conversation actually faces. A patient whose life circumstances make the post-session window unsafe is a patient for whom the screening calculus turns on circumstance rather than physiology. Examples include a patient living alone with no contactable witness, a patient in an unstable housing situation, a patient at acute risk from a partner against whom the ketamine experience will weaken their guard, and a patient whose work the next day demands a clarity the session will fail to lift by morning. Trial populations excluded most of these cases by design, so the clinical literature captures this category poorly. Practitioner handbooks and trade-book accounts do better. A serious clinician is asking, alongside the cardiovascular and psychiatric questions, the question of whether the patient has a home to return to that the session will not destabilize.59-61

Who should and should not take ketamine, when the question is put directly, has an answer that takes the shape of overlapping screens: the consensus statement codifies them, the regulatory label requires them, the practitioner handbooks elaborate them, and the case literature occasionally and tragically illustrates them. The patient ketamine should reach safely and the patient an academic trial would have admitted overlap only partially. Some of the patients ketamine should not reach are patients the trials would have admitted. Matthew Perry was inside the first supply chain and crossing into the second: a patient in a supervised program who was also buying high-purity vials for cash outside any protocol. Every screen in this chapter — the cardiovascular history, the substance-use conversation, the route discipline, the witness who can recognize trouble and reach an open escalation pathway — is the apparatus that the parallel supply bypassed on the way to the heated pool. What happens after the screen holds, in the integration window, is what determines at the population level whether the patients who do receive the molecule come back to lives the dose has improved.



Key Takeaways


	One molecule reaches patients through two supply chains, regulated and unregulated, that share chemistry and diverge in screening, witnessing, dosing protocol, and accountability. The boundary between them is drawn by clinical witnessing and regulatory record, not by dose or formulation.

	Ketamine screening rests on four substantive conversations: cardiovascular history with measured blood pressure and an electrocardiogram for patients at risk; psychiatric history with categorical exclusion of active psychosis, mania, and decompensated bipolar I with psychotic features; substance-use history with a route-and-protocol-dependent answer; and pregnancy or breastfeeding deferral until after weaning. Each conversation translates a piece of the pharmacology into a clinical decision.

	The five clinical and quasi-clinical routes produce different risk envelopes that cannot be substituted for each other. Intravenous infusion gives the tightest control; intramuscular injection trades control for therapeutic depth; intranasal esketamine bears the only randomized-trial evidence base for treatment-resistant depression as an approved monotherapy; oral and sublingual routes run the widest interpatient variability and supply the telehealth at-home model; insufflated nonmedical use sits outside the clinical evidence base entirely.

	Oversight of the non-clinical supply has two layers, each with documented limits. The FDA’s October 2023 warning on compounded ketamine names six risks the agency holds the at-home telehealth model accountable for (respiratory depression, urinary dysfunction, dissociation, blood-pressure rise, psychiatric events, and dependence), and a responsible at-home program addresses each by named protocol. Drug checking covers the illicit market separately: fixed-site European laboratories can identify ketamine and most common analogs, mobile harm-reduction settings can flag gross adulterants, but no test detects fentanyl below the strip threshold or answers the prior question of whether the user can tolerate the dose in the setting they are about to take it in.

	Chronic heavy use produces ketamine cystitis with a steep dose-response above a threshold most clinical doses never approach, measurable cognitive decrements that partially reverse with abstinence, and dependence whose rate varies by route. Dose, frequency, and duration of exposure — not the molecule’s chemistry — separate the periodic clinical patient from the recreational heavy user, and the periodic dose falls well below the exposure envelope these syndromes require.

	The categorical contraindications are stable across the consensus, regulatory, and handbook literature: active mania or psychosis, severe untreated cardiovascular disease, pregnancy, active ketamine use disorder outside a treatment-designed protocol, and severe untreated sleep apnea for unsupervised routes. The relative exclusions are longer and clinic-dependent. The hardest category is the patient whose post-session circumstances make the dose unsafe in ways the screening literature does not capture and that the practitioner handbooks describe better than the trial literature does.
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15 After the Experience: Integration

A patient walks into a Toronto clinic on a Monday morning in 2019, sits down across from a psychiatrist she has not seen in three days, and starts the conversation that the trial protocol calls a maintenance visit. Three days earlier she completed the fourth of six 40-minute intravenous ketamine infusions at 0.5 milligrams per kilogram, the induction phase of a randomized trial of maintenance dosing for treatment-resistant depression. The Montgomery-Åsberg score she reported at the start of the trial was 32. At the end of the first week it was 14. What the gap means and how to keep it is the question the psychiatrist is asking. Phillips and colleagues called this the maintenance phase, and the question it raises is the one that drives every clinic and every kitchen and every Zoom room in which ketamine is now being given in the United States and Canada: what does a person do, in the days and weeks after the experience, to keep the lift from collapsing back?1

Integration is where the rapid antidepressant effect the preceding chapters tracked becomes, or fails to become, a durable change in a person’s life. Acute experience is short, the brain change fades on its own, and holding the change is a separate piece of work the molecule does not do. Integration is the name for the practice, and the form it takes determines whether a fast response becomes a durable remission, a transient lift, or a rebound nobody warned the patient about.


Integration as the period after the dose

Integration is the interval between the dose and the next clinical decision, and the activities that fill it. For other psychedelics the interval is measured in weeks; for ketamine the relevant period is shorter and the cycle is faster. Acute antidepressant response peaks at twenty-four hours after a single infusion; single-dose benefit fades within seven to fourteen days in most responders; repeated dosing extends the response; maintenance dosing extends it further.2-3 Phillips and colleagues built the modern protocol around a division of the course into induction (four to six infusions across two to three weeks) and maintenance (a tapered schedule of weekly to biweekly to monthly infusions thereafter), and reported that single-dose remitters continued on a maintenance schedule of four additional weekly infusions held their response while single-dose-only patients relapsed.4 Daly and colleagues found the same pattern in the esketamine relapse-prevention trial: stable-remission patients randomized to continued nasal-spray treatment had a relapse hazard 51% lower than those switched to placebo plus continued oral antidepressant.5

That structure makes integration load-bearing. The pharmacology buys the opening; integration decides whether the opening closes on a durable change or on a relapse the patient experiences as more bitter than the original depression because they have now seen what the other side looked like. Wilkinson and colleagues gave the question its sharpest formulation through the CBT-ENDURE proof-of-concept trial — cognitive behavioral therapy applied after intravenous ketamine in treatment-resistant depression — reporting that in patients who responded to a six-infusion induction course, randomization to a fourteen-week course of CBT versus treatment as usual produced a significant moderate advantage on the Quick Inventory of Depressive Symptomatology and a moderate but non-significant effect size on the Montgomery-Åsberg Depression Rating Scale, the primary outcome, at the end of follow-up, suggesting a positive trend the proof-of-concept sample was underpowered to confirm.6 The same group’s larger and more recent CBT-ENDURE trial extended the design to esketamine and to a major-depression-with-suicidal-ideation population, with comparable favorable findings on suicidal-ideation and depression-rating scales.7

The drug bought the lift; the therapy carried it forward.

Neither trial has settled which psychotherapy modality matters most, or whether the same effect would survive across different patient populations, but the principle both test is the one every clinician practicing ketamine psychiatry encounters with every patient: a rapid response is a starting condition, and the work of conversion into an outcome happens afterward.

Ketamine acts on a brain in which the post-acute window bears both opportunity and vulnerability, and that asymmetry is the second reason integration carries weight. The BDNF, mTOR, and synaptogenesis cascade through which the brain remodels in the days following exposure (Chapter 5) makes integration’s interventions in that period pharmacologically credible. The same days also include the rebound that a quarter of coded online experience reports describe:8 a days-after dip, sometimes worse than the baseline, that catches patients unprepared and that a clinic with no integration appointment scheduled within the week is positioned to miss. The post-acute window is the unstable hinge on which the entire intervention turns.

On the other side of the rebound sits the afterglow. About one in six coded online ketamine reports use afterglow language directly (peace, clarity, elevated mood, glow), and a smaller fraction describes a persistent benefit that survived past the acute lift.9 Both language patterns appear close together in the same population of reports, which is the textural finding clinicians have been pointing toward in coarser terms: a meaningful fraction of patients leave the post-acute period better than they entered it, and a meaningful fraction leave it worse, and the integration practice’s job is to do everything it can to move patients from the second group to the first. The afterglow is the substrate integration has to work with; the rebound is the substrate it has to work against. Both surface in the same handful of days, which is why the practitioner in regular contact with the patient is the one positioned to catch either.



Therapeutic integration in clinic and KAP

Therapeutic integration in ketamine practice looks different depending on the room the dose was given in. The infusion-clinic model, long the most common route among ketamine providers (87.7 percent reported intravenous administration in one provider survey; Wilkinson et al. 2017), though at-home telehealth now reaches very large patient numbers, typically treats integration as a brief structured follow-up: a phone call or in-person visit within twenty-four to seventy-two hours, a depression-rating-scale measurement, a check on side effects and adverse events, and a discussion of whether to schedule the next infusion. By the clinical-society consensus published when racemic-ketamine clinics were proliferating ahead of any uniform standard, clinics offering ketamine for mood disorders are expected to maintain measurement-based care across the treatment course and to document a continuation plan for what happens after the acute phase ends.10 That recommendation has held. A 2025 scoping review found that practice patterns vary sharply by setting, with hospital-affiliated programs adhering to standardized protocols and private clinics showing greater flexibility in their treatment approaches.11

Ketamine-assisted psychotherapy treats integration as the therapy itself. Patients receive preparation sessions before the dose, a dosing session in which a therapist or therapist pair sits with them throughout the altered state (typically intramuscular ketamine at 0.5 to 1.0 milligrams per kilogram, or sublingual lozenges at 100 to 400 milligrams; Wolfson and Hartelius 2017), and integration sessions afterward in which the content of the experience is interpreted and tracked into ongoing psychological work. Dore and colleagues produced the first large practice-based study of this model in a 2019 chart review of three California clinics in which 235 patients received ketamine through a KAP protocol. The authors reported significant reductions in depression and anxiety symptoms across the cohort, with effects holding through the end of the eight-week observation period in the patients who completed the protocol.12 The same paper noted that the cohort had been heavily preselected (long-term existing psychotherapy relationships were common; comorbid substance-use disorder and active psychosis were excluded) and that the absence of a comparator arm left open the question of how much of the response belonged to the drug and how much to the structured psychotherapy. Subsequent systematic-review work on KAP has reached the same conclusion in stronger terms: the studies report consistent open-label improvements, while the controlled comparisons that would distinguish ketamine-plus-therapy from either alone remain absent.13-14

Contemporary KAP practice, as it has accumulated since the Wolfson-Vaid Ketamine Training Center curriculum,15 has worked within this gap. On the explicit ground that an altered state delivered without preparation and integration remains a pharmacological event and falls short of therapy, the model treats integration as one half of the therapeutic intervention and the dosing experience as the other. Healthcare providers and first responders with treatment-resistant depression and PTSD, treated through a British Columbia program that combined twelve-week community-based group integration with three IM-ketamine dosing sessions, showed durable symptom reduction across the cohort. The integration scaffolding (weekly group meetings, peer accountability, somatic-practice instruction, a chaplaincy and meaning-making strand) was framed by the clinic team as the load-bearing piece.16 Sustained outcomes in the months after the protocol ended were reported in a longer-term follow-up of KAP patients in a separate cohort, with the substantial caveat that the cohort began at 1,806 patients and the six-month evaluable sample was 94, an attrition the authors themselves flag as limiting the validity of the durability claim.17 Yeung and colleagues documented the same course in finer grain in a 2023 single-case study: a patient with lifelong self-doubt and self-criticism, treated with combined ketamine pharmacotherapy and CBT, entered a phase in which the rapid antidepressant response let her begin to revise long-standing self-narratives, and the CBT carried that work forward through twelve weeks of structured sessions.18

What integration looks like from inside that phase is captured in a voice-message a Hyde patient sent her clinician on day seven after her first ketamine session, reproduced in his 2015 clinical memoir with the patient’s permission:


I have been feeling amazing all week honestly. The depression is completely lifted. So, I’m on day seven and I still have zero depression. It really was a kind of truth serum for me. I’ve realised that those insights we discussed after the session are really all of the things that I already know about myself […] but without all of the inhibitory thoughts in the way. It was about embracing myself and the love that I feel, which is at the core of my sense of meaning. It’s just been an unbelievable week since that experience.19



During the session itself, the patient and the therapist work through what the experience contained: images, emotional shifts, memory material, somatic phenomena, and sometimes a sense of perspective on a problem the patient had been unable to see around. The therapist’s job during integration is to keep the patient’s interpretation of the experience anchored to ordinary terms (an emotional shift, a reweighting, a fresh angle on an old problem) and to stop the felt-certainty of an altered state from hardening into the kind of unfalsifiable belief McGovern’s false-insight studies have documented (Chapter 8). For the patient, the job is to translate state into trait, to take the lift that the drug produced and convert it into a sequence of small behaviors that will sustain it. Different practitioner handbooks describe the work in compatible terms: bringing the experience down into ordinary life, converting acute insight into durable practice, finding the difference between feeling better for a week and being a different person about the same problem six months later.20-22 Frey describes the integration appointment as a long-apprenticeship discipline: the practitioner learns to read what the patient brings back from the dose, to keep felt-insight in honest contact with the patient’s actual life, and to recognize when the post-session course is veering into rebound, false certainty, or compulsive return.23 Dow and Levy’s The Ketamine Breakthrough makes the same argument from the patient’s side: integration-skilled practitioners are recognizable to clients in ways that show up in outcomes.24



The body in integration

Somatic work is the second axis of integration. Ketamine produces a dissociative experience in which the body’s normal continuous sense of itself loosens, and the days after the dose are the days in which that loosening either repairs or persists. The repair work is largely body-based: breath practice, slow physical movement, sleep regulation, eating, time outdoors, the small physical rituals that anchor a person back into their body in the hours and days after a session. The trade-book authors supply most of what clinicians working in this space rely on as common knowledge about somatic post-session care. The post-session day is best treated as a body day, with minimal stimulation, no scheduled work, and time for the nervous system to settle. The frame is trauma-informed pacing: the post-session body is mid-process, in the middle of remodeling, and the recovery-from-sickness framing misreads what the body is doing.25 In the French clinical context, where ketamine has been used in psychotherapy practice for longer than the American KAP boom, somatic work is the place where the chemical and the psychological meet.26 In the most thorough account of the dissociative experience in the trade literature, Jansen argues that the post-acute body is the most underdocumented and most clinically important part of the course, the part anesthesiologists ignored and addiction researchers got wrong.27

As somatic integration has accumulated as practice, it has drawn on the same toolkit somatic-experiencing and trauma-informed bodywork have built for other psychedelic and dissociative experiences. Breath practices, typically slow nasal breathing and sometimes structured (four-seven-eight, box breathing), anchor the autonomic nervous system back into a parasympathetic tone after the sympathetic activation ketamine sometimes leaves behind. Movement practices (walking, gentle yoga, qigong) give the body a way to discharge the residual activation talk therapy cannot reach. Sleep regulation is the underrated piece: ketamine’s effect on sleep quality and circadian rhythm is modest but real, with patient-reported sleep improvements and circadian advancement measured across a treatment course.28 Somatic practice and talk therapy receive equal billing in the practitioner consensus that became the contemporary KAP curriculum, treated as a single intervention with two faces.29

Behavior change language clusters around exactly this body-anchored vocabulary in roughly a third of coded online experience reports (relationships, addiction patterns, diet, work habits, spiritual practice; online reports, ND-KETAMINE-044). The reports indicate report-language patterns within a self-selected sample, not user prevalence. What they show is that when people describe what changed for them after ketamine, the changes they name tend toward small concrete shifts in how they live, away from abstract insights. Participant interviews from the Roots to Thrive group-KAP cohort showed the same pattern: the patients whose remission held described their integration in terms of changed daily structures, with the changed-thought language conspicuously absent.30



Meaning, journaling, and spiritual care

Meaning-making is a third strand of integration work, separate from talk therapy and body practice. It is the slower process of making sense of an experience that may have included something the patient experiences as significant beyond the symptom-rating-scale account of it. In the contemporary KAP world, the strongest version of this work is happening in chaplaincy. Breau and Gillis-Smith described integrated chaplaincy as a structured component of a ketamine treatment program in a recent hospital-based interdisciplinary report, with the chaplain meeting with the patient before and after the dosing session and working alongside the psychiatrist and the therapist on the experience’s meaning-making dimensions.31 The chaplain’s job in this model stays clear of narrowly theological work. It is the work of giving the patient permission to take seriously an experience that exceeds what the clinical scales were designed to measure, while keeping the interpretation anchored to whatever religious or philosophical tradition the patient brings into the room (or, for the unaffiliated patient, to whatever durable values the patient already holds). The case for the chaplain’s role is that the noetic afterglow, the felt-certainty that something true was learned during the experience, is itself a clinical event that requires holding, and that the patient who lacks support in holding it is the patient most likely to either dismiss the experience as drug-induced illusion or convert it into a brittle belief that the next destabilization will shatter.32

Journaling is the lowest-overhead version of the same work. Most KAP protocols ask patients to write a brief account of the dosing session within twenty-four hours, before the texture of the experience fades, and then to revisit and expand the account during subsequent integration sessions. The journal becomes the patient’s working text, the document the therapist works from in the next session, and (for patients who continue with maintenance dosing) the longitudinal record against which durable change is tracked. The practice borrows directly from older psychedelic therapy traditions and from the trip-report tradition the underground community has maintained for decades, and the contemporary KAP curriculum treats it as basic technique.33

Measurement-based care stands alongside the journal as the clinical-trial-derived integration practice the consensus statement made standard. A patient on a course of ketamine for depression should be completing a validated depression scale at every infusion or session (the PHQ-9 in primary care settings, a specialist instrument in clinical settings), and the trajectory of those scores should drive the next clinical decision. For all that they fall short of the experience itself, the rating scales remain the most reliable signal the patient and the clinician have for whether the work is producing the outcome they are both working toward.34



Peer, group, and community integration

Integration also happens beyond any individual clinical dyad. Integration circles, group meetings sometimes facilitated by a clinician or a trained peer and sometimes purely peer-led, in which people who have recently undergone a ketamine session share their experiences and listen to other people’s, have become a standard offering at KAP clinics and at retreat-format programs. At the center of the Roots to Thrive group-KAP protocol, the integration circle became the primary setting in which integration happens, with individual psychotherapy as the supporting scaffold around it.35 Similar group-format outcomes have been documented in psychiatric practice.36-37

Online communities form a second layer. Reddit subforums, Discord servers, and Facebook groups dedicated to ketamine treatment have grown into spaces where patients in the at-home telehealth model, who often have no in-person integration support attached to their prescription, work out what their experience meant and what to do about a rebound. The gap between the protocol the company hands the patient and the integration support the patient actually receives is the gap online communities have grown into. The communities fall short of clinical care, yet they are doing care work the at-home model assumes someone else will do.38 From the patient side, Ligons describes the same dynamic in one of the more sustained memoirs of an IV-infusion-therapy course: the clinic gave her the infusions; the online communities gave her the language to make sense of what they were doing.39

Peer and online integration share a built-in limit practitioners named long ago: peer support stands short of clinical care, and the patient whose integration includes a rebound, a renewed suicidality, a manic switch, or a psychotic episode needs a clinician on speed dial in place of a Discord thread.40 Some of that boundary-awareness shows up in the reports themselves, where integration language and descriptions of difficulty appear together alongside phrases about checking back in with a therapist, calling a partner, or scheduling a follow-up.41



When integration fails

Rebound depression in the days after a session, sometimes deeper than the pre-treatment baseline and sometimes accompanied by suicidal ideation absent before the dose, is the first and the most dangerous sign that integration is failing. The signs of failure are mostly clear and mostly the same across the three models. The quarter-of-reports rebound-difficulty finding in the coded online reports mirrors the clinical literature on this point: a meaningful fraction of patients experience a worse-than-baseline period in the days after the lift fades, and the period typically resolves on its own but sometimes persists into a clinical crisis.42 The clinical-society consensus is to warn the patient before the first session that a rebound is possible, to schedule a check-in within seventy-two hours, and to have a clinical response plan ready if the rebound includes active suicidality.

A manic switch is the second pattern integration practitioners watch for. Patients with undiagnosed bipolar disorder, or with bipolar depression treated as unipolar, can move into hypomania or mania in the days following ketamine. The rate is low (well under the rate seen with antidepressant medications, though the comparator literature is thin),43 but the consequences when it happens are severe, and the integration period is when it shows up. The bipolar-screening question raised at the pharmacology level becomes a follow-up question during integration: any sleep collapse, racing thought, grandiosity, or impulse-control loss in the days after the dose belongs in a same-day clinical call.44

Compulsive redosing is the third pattern. A patient who responds well to the first session and asks for another within the week, then within three days, then within two, has slipped from an integration course into the early stages of the chronic-heavy-use misuse pattern (Chapter 14). The 2023 FDA warning about compounded ketamine, particularly oral and sublingual formulations available through at-home telehealth, named compulsive redosing as one of the supply-chain risk patterns the agency had documented. The at-home model that puts the lozenge bottle on the patient’s nightstand removes the friction an infusion-clinic schedule would impose.45 The Plasencia case, the Calabasas physician sentenced for distributing ketamine to Matthew Perry, is the boundary marker the federal system has now set.46 Integration done well includes the clinician noticing when redosing requests are accelerating and naming the pattern before the patient does.

False insight is a fourth pattern: the experience-as-revelation the patient leaves the session convinced of, which then fails to survive contact with ordinary life. Frey names this among the most common integration crises flagged in the practitioner handbooks: the patient who has had a powerful experience and wants to act on it (leave a marriage, quit a job, sell a house, end a friendship) in the first week, before integration has had time to test the insight against the patient’s life as it actually is.47 Integration-session work in this case is to slow the decision, to ask the patient to hold the insight for thirty or sixty or ninety days before acting on it, and to distinguish the kinds of clarity that ripen with time from the kinds that fade. For the spiritually intense experience the patient wants to convert into a major life reorganization, the same discipline applies. Whether the action the patient is about to take is the right way to honor what they learned is the clinical question. Felt-certainty was itself a feature of the dissociative state, not proof that the contemplated action is wise, and the patient who can hold that distinction is the one who can still decide clearly.

A psychotic episode in a vulnerable patient is the fifth pattern, rarer and more dangerous than the others. Ketamine is a glutamatergic agent that crosses the screening line for patients with active psychosis or with a strong family history. Where the screening missed something, the post-acute period is when the failure becomes apparent. The integration practitioner’s job is recognition and timely referral: the patient experiencing persistent perceptual disturbance, paranoid ideation, or thought disorganization in the days after a session needs a same-day psychiatric assessment, not the standard integration call.48-49

Each of these failure patterns surfaces in the same days, the period in which what the dose did becomes visible. The integration practitioner is the one who sees the rebound first, who hears the manic shift first, who notices the redosing acceleration first, who flags the false insight before it becomes an action, who recognizes the psychotic break before the patient does. A treatment program that omits integration has no practitioner in that position, and no view of the window when it closes.



What the setting does after the dose

The setting is part of the intervention itself, and the integration period is where that claim comes to its sharpest form. Ketamine’s acute response is biological. Lift at twenty-four hours, remission at seven days, relapse curve at six weeks: these are properties of a molecule acting on a brain and would happen even in a setting devoid of any integration system. What integration adds is the conversion of a biological event into a durable change in a person’s life. That conversion is hard work. It depends on the therapist’s preparation, on the patient’s somatic practice, on the chaplain’s holding of the experience’s meaning, on the peer group’s reflection, on the clinic’s screening for the failure modes, on the journal and the rating scales, on the schedule of follow-ups that catches the rebound before it becomes a crisis. None of that is supplied by the molecule; all of it is built around the molecule by the patient and the clinician.

The at-home telehealth model, in which a patient receives a sublingual lozenge and a brief intake call but no integration appointment, is an experiment whose results are still coming in. The clinical literature on the model is thin, the consumer-journalism record on it is grim, and the verdict clinicians are converging on is plain: at-home ketamine delivered without integration is a different intervention from ketamine with it, and the symptom-rating-scale outcomes the at-home companies report should be read with that distinction in mind.50 The same point applies to the infusion-clinic model that treats integration as a billing decision in place of the second half of treatment, and for any clinic, whether storefront or academic, that schedules the next infusion and skips the integration that should connect it to the last one.

What the patient takes from the experience depends on what surrounds the experience. Chapter 16 takes up the regulatory design in which all of this happens, including the REMS that governs esketamine and the federal frameworks that constrain or fail to constrain the at-home model. Chapter 17 returns to the open questions researchers are still working through, including the durability question that integration is supposed to answer but that researchers are still in the early stages of measuring.





Key Takeaways


	Integration is the period between the dose and the next clinical decision, and the practices that fill it. For ketamine the interval is short (days to weeks, well under the weeks-to-months interval other psychedelics carry) and the cycle is fast, which makes integration load-bearing: the rapid antidepressant effect that the clinical trials followed is a starting condition, and the durability of remission depends on what surrounds the dose.

	Therapeutic integration takes three main forms: brief structured follow-up in the infusion-clinic model, intensive psychotherapy in the ketamine-assisted psychotherapy model (preparation session before, dosing session with therapist or therapist pair, integration sessions after), and the CBT-augmentation model that the Wilkinson group’s proof-of-concept and CBT-ENDURE trials have tested.51-52 The KAP studies show consistent open-label improvements but lack the controlled comparisons that would distinguish ketamine-plus-therapy from either alone.53-55

	Somatic integration matters as much as talk integration. Breath, slow movement, sleep regulation, and minimal stimulation in the first three or four days after a session are the body-anchored practices that the trade-book authors and the contemporary KAP curriculum treat as basic technique.56-58 The 31.3% behavior-change finding in the coded online experience reports clusters around exactly this body-anchored vocabulary: small concrete shifts in how patients live, with abstract insights conspicuously absent.59

	Meaning-making and spiritual care belong inside integration as core components. The Breau team’s case for integrated chaplaincy as a structured component of a ketamine treatment program is that the noetic afterglow is itself a clinical event that requires holding.60 Journaling and measurement-based care stand alongside chaplaincy as the lower-overhead versions of the same work.

	Peer and online community integration is doing care work that the at-home telehealth model assumes someone else will do.61 Integration circles, group KAP, and online communities extend the reach of integration support, but peer support stops short of clinical care, and the patient whose integration includes a rebound, a manic switch, or a psychotic episode needs a clinician on speed dial.

	Integration fails along five recognizable axes: rebound depression in the days after a session (the 25.4% rebound-difficulty finding in coded online reports tracks this; Sanacora et al. 2017), manic switch in patients with undiagnosed bipolar disorder, compulsive redosing in the at-home model (the FDA’s 2023 warning about compounded ketamine named this pattern explicitly), false insight that the patient wants to act on before integration has tested it,62 and the rare psychotic episode in a vulnerability the screening missed. The integration practitioner is the one positioned to catch each pattern in the days it surfaces and to act on it within the window that still matters.
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16 Legal Status and the Regulatory Moment

On October 10, 2023, the United States Food and Drug Administration published four paragraphs on its website. The notice carried the agency’s standard masthead and the standard disclaimer that the alert addressed health-care providers and the general public. Its subject was compounded ketamine, including the oral and sublingual formulations a growing roster of telehealth companies had begun mailing to patients in unmarked envelopes. The text named six specific risks the agency held the practice accountable for: psychiatric events, dissociation, abuse and misuse, urinary toxicity, dependence, and respiratory depression. The text closed with a sentence that did most of the regulatory work: the safety and effectiveness of compounded ketamine products for the treatment of psychiatric disorders remained unestablished by the agency.1

Not a recall. Not an enforcement action. No company, no clinic, no patient was named.

In the genre the agency uses when it wants to alter behavior while stopping short of invoking statutory authority it does not quite possess, the notice was a public statement intended to put the ketamine clinic sector on notice that the agency was watching and that something downstream might follow. Three years later, the agency had still issued no rule and brought no major enforcement action against a telehealth ketamine company. A molecule sitting in several regulatory categories simultaneously, a market that grew up in the spaces between them, and a regulatory framework that had issued no rule and defined no pathway: this is the regulatory moment the alert announced.

Governing ketamine means tracking several axes at once: the three rooms in which it is given and the harm the parallel-supply problem produces when those rooms blur (Chapter 14), the international scheduling pressure that has yet to reshape the United States picture, and a set of specific decisions the regulatory cycle leaves on the table as it turns.


Ketamine’s split regulatory status

Whether ketamine is legal in the United States depends on which version of ketamine and which use the question concerns; at least four different answers apply. Ketamine is a Schedule III controlled substance under the Controlled Substances Act, which makes the molecule itself federally regulated but legally prescribable. Racemic ketamine in injectable form is approved by the Food and Drug Administration as an anesthetic, marketed for decades as Ketalar and now mostly as generic vials. That approval is the legal foundation for every infusion clinic in the country, which prescribes the anesthetic product off-label for depression. Esketamine, the S-enantiomer formulated as a nasal spray under the brand Spravato, has its own FDA approval for treatment-resistant depression and acute suicidality, with a separate label and a binding monitoring requirement.2-3 Oral and sublingual ketamine, prescribed by telehealth companies and dispensed by compounding pharmacies, has no FDA approval for any psychiatric use and falls within the compounding-pharmacy framework the 2023 alert addressed.

Four regulatory categories share a molecule and almost nothing else about the regulatory expectations attached to them. An anesthesiologist drawing racemic ketamine from a generic vial for a forty-minute infusion is operating inside an FDA-approved labeling for an off-label indication, an everyday move in American medicine that the agency neither blesses nor prohibits. A psychiatrist administering a Spravato dose at a certified site is operating inside a binding monitoring program that the agency does enforce, with site certification, dispensing logs, and post-dose observation written into the approval. A telehealth clinician writing a sublingual ketamine prescription for a patient she has never seen in person is operating inside the public-health-emergency telemedicine flexibilities that the Drug Enforcement Administration extended through December 31, 2026.4 A compounding pharmacy filling that prescription is operating inside the 503A framework for patient-specific compounding, with no FDA review of the safety or efficacy of the finished psychiatric product.

Split regulatory status is the working term for what these four categories together produce.

Each category came into being to solve a different problem. Anyone — clinician, patient, observer — who wants to know what is permitted, what is recommended, and what is unregulated has to keep the four straight, because the regulatory consequences of confusing them are steep and the actors who profit most from the confusion are usually the ones generating it.



The international floor

International drug-control law treats ketamine differently from the classic psychedelics. LSD, psilocybin, mescaline, and DMT fall in Schedule I of the 1971 Convention on Psychotropic Substances, the most restrictive international category, on the asserted ground that they have no medical use and high abuse potential. Ketamine lies outside the 1971 Convention entirely. Since 2006, the World Health Organization Expert Committee on Drug Dependence has reviewed the question four times and has, on each occasion, declined to recommend international scheduling. Its reasoning is short and consistent: ketamine is the principal injectable anesthetic in low-resource and battlefield medicine, the WHO Model List of Essential Medicines has carried it as essential since 1985, and international scheduling would impair access in the parts of the world that depend on it most.5-6

The reviews have not been uncontested. China proposed in 2015 that ketamine be placed in Schedule I of the 1971 Convention, citing a rising domestic burden of recreational insufflation that had peaked in southern provinces and Hong Kong across the late 2000s and early 2010s. The WHO committee rejected the proposal, and the Commission on Narcotic Drugs declined to override the recommendation.7-8 Geography decided it: international scheduling at the 1971 Convention’s Schedule I level would have imposed import-export licensing, prescription-only dispensing requirements, and a presumption against access on every signatory state, including the low-income countries where ketamine functions as the principal injectable anesthetic in surgical theaters that lack reliable oxygen, lack dedicated anesthesiology services, and lack an alternative agent in the supply chain. Médecins Sans Frontières and the World Federation of Societies of Anaesthesiologists submitted that international scheduling would foreseeably worsen surgical mortality in those settings, and the WHO committee accepted the submission.9 China proceeded with its own national scheduling, which restricts ketamine more tightly than the international framework would and which has helped reduce the worst of the domestic supply problem, short of fully resolving it. A major state with a real domestic case for stricter scheduling could not move the international structure; countries with active anesthetic-shortage concerns retained the access they needed.10

Within national law, the United Kingdom has been moving in a different direction. Ketamine was reclassified from Class C to Class B under the Misuse of Drugs Act 1971 in 2014, in response to a rising recreational pattern and the emerging bladder-toxicity reports tied to heavy recreational use.11 By 2026, the Advisory Council on the Misuse of Drugs had opened a fresh review, with the question on the table whether ketamine warrants Class A status — the category that carries the heaviest penalties for possession and supply. The review’s evidence pack and annexes draw on rising hospital admissions for ketamine-induced cystitis, a sharper recreational use indication among teenagers and young adults in England and Wales than the comparable American data, and a series of high-profile fatal poisonings.12 UK urologists have reported a marked increase in ketamine-related uropathy referrals across the decade since the 2014 Class B reclassification, though the ACMD review notes that nationally aggregated case counts are not routinely collected and that the published figure base remains thinner than the clinical impression. Patients in this population skew younger than the American treatment-resistant-depression population that has driven the United States off-label clinical practice, with a meaningful share in their late teens and early twenties presenting with bladder pathology, the dose-dependent late consequence of insufflated recreational use (Chapter 14). The ACMD review is responding to a public-health pattern that the United States data does not yet show at comparable scale, and the recommendation it will issue is calibrated to a population the American framework is not currently treating. What the review will recommend remains open. Both countries continue to use the molecule clinically while their control regimes pull apart: a possible move to Class A in Britain, against the Schedule III placement the United States has held since 1999.



Schedule III and the federal framework

Ketamine entered Schedule III of the Controlled Substances Act in 1999.13 Alongside buprenorphine, anabolic steroids, and codeine combination products, it sits in the middle category of the federal scheduling structure: substances with an accepted medical use, a moderate to low physical-dependence liability, and a meaningful psychological-dependence risk. Schedule I would have implied no accepted medical use, the placement that LSD, psilocybin, and DMT continue to occupy and that classical-psychedelic clinical research has had to navigate by exception. Schedule II would have implied a tighter prescribing framework analogous to oxycodone and methylphenidate. Schedule III left ketamine where its prescribers needed it to be: federally controlled, but available to any clinician with a Drug Enforcement Administration registration, prescribable for any indication a physician judges medically appropriate, refillable up to five times within six months on the original prescription.14

The 1999 placement answered a specific recreational pattern that had built across the late 1990s. Ketamine had emerged in the United States and the United Kingdom as a club drug under the names Special K and K, available as a crystalline powder dried from the diverted anesthetic vials and insufflated in social settings for its dissociative effect. Veterinary-clinic theft records, confiscations at electronic-dance-music events, and emergency-department reports of brief dissociative crises among young adults made the diversion pattern visible. The DEA’s scheduling notice and the public-comment record from its 1998–1999 rulemaking laid out the case that the medical utility was substantial enough to preclude Schedule I, the diversion pattern was real enough to require federal control, and the Schedule III middle ground was the placement that captured both observations.15 For a quarter-century that classification has held unchallenged in any serious way, even as the off-label psychiatric use that grew up around the Berman and Zarate antidepressant effect has substantially expanded the legitimate prescribing volume the DEA’s annual production quotas have to accommodate.

The schedule’s permissions and state-law permissions often diverge. Scope-of-practice rules vary across the fifty states, especially for the practitioners who occupy the middle ground between psychiatrist and anesthesiologist: nurse anesthetists, psychiatric mental-health nurse practitioners, and physician assistants. Some states have moved toward expanded authority for these clinicians; others have moved toward contraction. In 2019, the American Association of Nurse Anesthesiology and the American Psychiatric Nurses Association attempted to harmonize the practice picture with a joint position statement on the standards for nurse-led ketamine administration, with explicit recommendations on training, monitoring, and psychiatric collaboration. AANA issued a separate 2024 update of its practice considerations. Professional weight is carried by the statement; the binding determinations rest with state boards, and those boards remain divergent.16-17

Off-label use of an approved anesthetic for psychiatric indications turns on a feature of the FDA’s reach. The agency’s authority extends to the safety and efficacy of approved labels, stopping short of the practice of medicine. A psychiatrist may prescribe a Schedule III anesthetic for depression, and the agency lacks a statutory tool to second-guess that prescription on its merits. Publishing guidance, issuing alerts, and (where compounded products are involved) regulating the manufacturing and dispensing chain are within the agency’s power. Prohibiting a licensed physician from making an off-label clinical judgment about a patient she has seen is not. A thousand infusion clinics opened in the years after the original Berman and Zarate trials surfaced the antidepressant finding because the regulatory door had never been closed.



The Spravato pathway and REMS

When esketamine was approved in 2019 for treatment-resistant depression, the first new mechanism approved for that indication in three decades,18 FDA reviewers built the approval around a different model than the off-label infusion practice that had grown up alongside it. Esketamine reaches the patient only through a Risk Evaluation and Mitigation Strategy program, a structured oversight design the FDA reserves for drugs whose benefits the reviewers conclude should reach patients but whose risk profile requires monitoring the standard prescribing framework cannot deliver. Under the Spravato REMS, patients receive the drug only at sites certified by the program’s administrator, self-administer the nasal spray under direct supervision by a health-care provider, have blood pressure measured before dosing and at forty minutes after the last spray, and remain in the clinic for at least two hours of observation. Patients are prohibited from driving for the rest of the day after each session. Each dose is documented by the certified site in the program’s central registry.19-20

That REMS design was not a free choice. Pivotal trials that supported the original approval — designated Study 1, Study 2, and Study 3 in the FDA review materials and known in the published literature as the TRANSFORM program for treatment-resistant depression and the SUSTAIN-1 relapse-prevention trial 21-24 — had been conducted under tight supervision conditions: dosing in monitored clinic settings, blood-pressure measurement on the agency’s now-standard schedule, two-hour post-dose observation, and prohibition on driving for the remainder of the day. Reviewers concluded that the antidepressant effect was real but that the safety profile (acute dissociation, transient pressor response, the small percentage of sessions with sustained adverse-event severity) could be replicated outside the trial setting only if the trial setting’s monitoring requirements traveled with the drug. The REMS reflected an agency uneasy with the safety profile a psychoactive antidepressant brings into a primary-care or general-psychiatry practice, and willing to approve only on terms that kept dosing inside a controlled environment. Through three subsequent label updates the design has held. In 2020, the agency expanded the indication to include depressive symptoms in adults with major depressive disorder who had acute suicidal ideation or behavior, with the same REMS requirements applying. In January 2025, a supplemental approval expanded the label again, this time permitting esketamine monotherapy for treatment-resistant depression as a standalone regimen for patients who had failed the combination regimen the original approval required.25-26 Racemic infusion-clinic practice had treated ketamine as a standalone antidepressant from its earliest years; the regulated cousin had been bound to an antidepressant-plus framework that many treatment-resistant patients had already failed. Monotherapy approval closed that gap in label, while leaving the REMS structure intact.

Along a separate pathway, a second product reached the ketamine market in 2025. On August 7, Aurobindo Pharma’s KETARx ketamine hydrochloride injection (ANDA 217858) received approval for the anesthetic and procedural-pain indications that ketamine has occupied since the 1970s. Its indication matches the reference listed drug KETALAR, introducing no new psychiatric or pain-management use; the FDA later issued an untitled letter stating that any marketing positioning the approval as “for surgical pain management” was misleading because the approved indication did not differ from KETALAR’s anesthetic indications.27 KETARx is notable for its boundaries alone. The regulatory system that approved it as a generic anesthetic is the system that has yet to approve racemic ketamine for any psychiatric indication. Ketamine clinics in every city might suggest the agency has implicitly endorsed the off-label psychiatric practice. It has not. Esketamine is approved for depression with strict monitoring; racemic ketamine is approved for anesthesia and pain; racemic ketamine for a psychiatric indication is approved by the agency nowhere, and the off-label clinics fill that unmarked space.



Compounding, telehealth, and the at-home market

Outside infusion clinics and Spravato sites, in the compounding-and-telehealth channel that the FDA’s October 2023 alert was attempting to constrain, ketamine prescribing has seen its largest growth since the pandemic. Three regulatory accommodations underpin the business model. First, an off-label prescription for an oral or sublingual ketamine formulation is legally permissible under the same off-label doctrine that permits infusion-clinic prescribing. Second, compounding pharmacies operating under section 503A of the Federal Food, Drug, and Cosmetic Act may prepare patient-specific oral and sublingual ketamine formulations on the basis of a valid prescription, with no FDA review of the finished compound’s safety or efficacy for the indication being treated. Third, the pandemic-era telemedicine flexibilities permit a clinician to prescribe a controlled substance to a patient she has never met in person, a practice the Ryan Haight Online Pharmacy Consumer Protection Act of 2008 would otherwise prohibit.28

The 503A and 503B distinction matters for what the agency can do about the at-home market. A 503A pharmacy compounds patient-specific prescriptions on order, operates under state board-of-pharmacy oversight, and falls outside the FDA’s manufacturing-quality and labeling-approval requirements. A 503B outsourcing facility manufactures larger batches of compounded drugs not tied to patient-specific prescriptions, registers with the FDA, and is subject to current good manufacturing practice inspection. Most telehealth-channel ketamine reaches patients through the 503A pathway: a clinician writes a prescription, a compounding pharmacy fills it, the troche is shipped. The agency’s authority over the finished product is therefore indirect, operating through the underlying drug-quality framework, short of the kind of approval and labeling review the FDA can bring to bear on a 503B outsourcing facility or on an FDA-approved product. The October 2023 alert addressed the 503A channel deliberately, and its remit was correspondingly narrow.

Behind the Ryan Haight Act, when Congress passed it in 2008, lay a specific historical motivation. Ryan Haight was an eighteen-year-old in California who in 2001 died from a Vicodin overdose. His prescription had been written by a physician who had never met him, after an online consultation through a website that arranged the appointment and dispensed the medication.29 The statute that bears his name was the legislative response to the internet-pharmacy pattern his death made visible: a prohibition on prescribing controlled substances via telemedicine absent at least one prior in-person medical evaluation, with narrow exceptions for hospital settings, designated practice scenarios, and DEA-registered telehealth-prescribing arrangements that the agency was tasked with developing through subsequent rulemaking. Across the twelve years between the statute’s passage and the pandemic, the DEA developed the in-person requirement but failed to issue the implementing rule for the telehealth-prescribing exception.30 When the COVID-19 public health emergency arrived in March 2020 and the in-person requirement became impossible to honor at clinical scale, the DEA was operating under a statutory framework whose central exception had never been activated, and the emergency-period waiver functioned as the de facto telehealth framework the agency had failed to build through ordinary rulemaking.

Companies operating in this channel have built businesses at meaningful scale. Mindbloom, the largest of the at-home programs, reports availability in thirty-eight states and a structured protocol that pairs the dose with onboarding, integration coaching, and an in-program journaling app. Sublingual troches are sourced from contract compounding pharmacies; clinicians prescribe after a video evaluation and a screening questionnaire.31 Joyous runs a different model, with a daily-dose subscription, low-dose oral ketamine at price points well below the infusion-clinic standard, and a value proposition the company describes as making the antidepressant effect accessible to patients for whom session-based ketamine therapy would be financially impossible.32 Several smaller programs occupy intermediate positions on the same continuum.

In naming the safety pattern these models create without naming the companies producing it, the October 2023 alert listed six risk categories: psychiatric events, dissociation, abuse and misuse, urinary toxicity, dependence, and respiratory depression.33 Each category is real and has been documented in the published clinical literature. Each is also addressable, at varying cost, through a structured at-home protocol: screening for cardiovascular and psychiatric exclusions, a buddy or sitter present during dosing, a maximum dose ceiling, a follow-up check-in, an integration appointment scheduled within the first week. A serious at-home program addresses the six risks by named protocol; a casual one does not. The agency’s alert collapses the distinction, partly because the agency lacks a statutory tool to draw it and partly because the alert was a statement about a market the agency could not directly regulate at the practice level.34-35

The pandemic-era telemedicine flexibilities are the built-in condition that lets the at-home market function. Under ordinary Ryan Haight rules, a clinician must conduct an in-person medical evaluation before prescribing a controlled substance via telemedicine, with narrow exceptions the statute lists. The Drug Enforcement Administration’s COVID-19 public-health-emergency declaration in March 2020 waived the in-person requirement for the duration of the emergency. The emergency formally ended in May 2023; the waiver did not. Working with the Department of Health and Human Services, the DEA has issued four successive temporary extensions, the most recent on December 31, 2025, extending the flexibilities through December 31, 2026.36 What happens after December 31, 2026 is the open question the next regulatory cycle will need to answer, and the forward-looking section returns to it.



The Perry case and the parallel supply

When Matthew Perry died in October 2023, the investigation that followed surfaced a parallel ketamine supply that ran outside the regulated channels (Chapter 14): a Calabasas physician, two intermediaries, and a North Hollywood dealer, with cash transactions, falsified records, and the high-purity vial that produced the fatal blood level. Enforcement moved along a path the regulatory framework itself does not anticipate. Two sentencings ran from December 2025 into the following spring: thirty months for the Calabasas physician in December 2025 and fifteen years for the supplying dealer in April 2026. Together they became the federal record of what off-channel distribution costs.37-38

The federal indictments laid out the practical mechanics of the parallel supply in a way the agency alerts and the regulatory structure do not. Plasencia, a Calabasas-area urgent-care physician, met Perry through a mutual contact and, across the weeks leading up to Perry’s death, supplied him through cash transactions and text-message coordination that investigators recovered from Perry’s phone. Clinical records Plasencia maintained were either falsified or omitted entirely. The dispensing fell outside any of the screening conversations a legitimate clinical workup would have required. On September 30, 2023, the federal indictment alleges, Plasencia texted his physician co-defendant Mark Chavez, “I wonder how much this moron will pay,” followed by “Lets find out” — a record the prosecution treated as evidence that the physician understood he was operating outside a clinical relationship and the sentencing judge cited in declining the defense’s mitigation case.39 The parallel supply on the Sangha side ran through wholesale-quantity vial purchases: on October 14 and again on October 24, 2023, a Sangha intermediary purchased twenty-five vials of ketamine per transaction, with the October 24 order also including ketamine lollipops as an add-on.40 Sangha, identified in court filings as the “Ketamine Queen,” sourced the specific vial that produced Perry’s fatal blood ketamine level from a wholesale supply chain investigators traced through several intermediaries to a North Hollywood storage unit. The sentencings reflected the differential culpability the prosecutors built: Plasencia received a thirty-month federal sentence (two and a half years) along with a $5,600 fine and immediate remand to federal custody;41 Sangha received a 180-month federal sentence (fifteen years) for the supply role in the death itself.42

Perry was simultaneously a patient in a regulated infusion program and a buyer in a parallel cash supply, and the prosecutions made the supply-side gap between those two channels plainly visible. His dosing in the regulated program was titrated against blood pressure and monitored against dissociation scores. The parallel supply ran through a physician who had crossed the line from off-label prescribing into distribution.

The regulated channel built witnessing, screening, documentation, and accountability around the prescription; the parallel supply omitted all of it. The prosecutions needed no novel statutory tools. Unsupervised distribution of a Schedule III substance has long been a federal felony under the Controlled Substances Act, and prosecutors used the existing framework at the available reach. What the case made plain is that the regulatory framework catches a parallel supply only after a death, after a prosecutorial investigation that ran for nearly two years, and only when the celebrity profile of the patient creates the prosecutorial appetite for the long investigation in the first place.

Four regulatory categories means four perimeters, and the spaces between them are where the parallel supply operates. The compounding pharmacies that produce telehealth troches are a distinct supply chain from the one that produced Plasencia’s vials, but the gap between regulated and unregulated supply that the case made visible exists for every ketamine prescription written outside an FDA-approved indication. The regulatory system has caught gross failures retrospectively, through enforcement after harm, without a forward-looking design that would identify the gap before it produces another case. Sangha drew a fifteen-year sentence for the supply that killed Perry; the opening that let her supply chain form is still there for the next one.



The absent religious-exemption framework

For ayahuasca and peyote in the United States, legal frameworks protect specific religious use of an otherwise controlled substance. The Native American Church has a peyote exemption written into federal regulation through a Food and Drug Administration final rule published in the Federal Register on March 19, 1966, at 31 Fed. Reg. 4679, codified originally at 21 CFR § 166.3(c)(3) and re-codified after the 1970 Controlled Substances Act at 21 CFR § 1307.31, and expanded in 1994 through the American Indian Religious Freedom Act Amendments, which protected peyote use in bona fide religious ceremonies of the Church by enrolled members of federally recognized tribes against state-level prohibition that had previously varied across jurisdictions. Under the Religious Freedom Restoration Act of 1993, as applied by the Supreme Court in Gonzales v. O Centro Espírita Beneficente União do Vegetal (2006), the federal government must permit ayahuasca use by recognized religious bodies absent a compelling state interest it cannot otherwise satisfy. The Santo Daime church has secured similar accommodation through subsequent litigation. The framework is narrow, requires recognition of a specific religious tradition with documented continuous practice, and was carved out of the Controlled Substances Act through decades of constitutional and statutory work that traced its way through Employment Division v. Smith (1990), through the RFRA passage, through the AIRFA amendments, and through the UDV litigation that established the federal courts’ willingness to apply the strict-scrutiny test the statute requires.43

Ketamine has no analogous structure, and the reasons for the absence are instructive about what religious-exemption law actually requires. The peyote and ayahuasca exemptions rest on religious traditions with continuous ceremonial use predating the substances’ regulation, with identifiable lineage holders, with doctrinal coherence, and with the capacity to demonstrate to a court that the use is bona fide religious exercise, not a recreational practice in religious dress. Ketamine has none of these properties. Synthesized in 1962 and scheduled in 1999, the molecule is younger than the framework that would protect it. The ceremonial uses that have grown up around it since then were built within psychotherapy practice, within psychonautic communities, within retreat programs, within wellness-industry ritual borrowed from other psychedelic traditions, and within explicitly noncommercial settings the trade-book literature describes as transpersonal practice. None of these has the religious-tradition status the federal framework requires.44-46

The absence is not legally accidental and is unlikely to change. Treating a ketamine session as a religious ceremony does not make it one under the framework that protects peyote and ayahuasca. Protection extends to identified religious bodies with documented practice; individual practitioners who describe their sessions in religious language occupy a different legal category entirely. The practitioner texts that take ceremonial framing seriously do so as a description of how to do the work well, never as a claim about how to obtain legal protection for it.47-48 The legal exposure of an unregulated ceremonial ketamine practice is the exposure of any unregulated controlled-substance use: the Controlled Substances Act applies, the practitioner faces federal and state prosecution risk, and religious-language framing offers no shield. Prosecutorial discretion is what protects most such practices in operation, a thin protection that the Plasencia and Sangha sentencings have made plainer than the practitioner literature usually acknowledges.



The regulatory moment, looking forward

Several decisions are open as the regulatory cycle turns. Ryan Haight telemedicine flexibilities expire, absent further extension, on December 31, 2026. What replaces them will reshape the at-home market in one direction or the other: a return to the in-person requirement closes most of the current programs, a permanent extension formalizes a channel the agency has spent five years declining to formalize, and an intermediate framework (a registered telemedicine prescriber category, a special-registration pathway under the original 2008 statute, a controlled-substance-specific telehealth rule) would constitute the first deliberate regulatory design for at-home psychiatric ketamine prescribing the United States has constructed.49 The agency has avoided signaling which path it intends to take. The decision will land before the end of 2026.

The compounding question remains unresolved on a parallel timeline. Since the FDA’s October 2023 alert, no binding rule has followed, no major telehealth program has faced enforcement, and no referral to a state board of pharmacy has occurred at a scale that would constitute regulatory shaping of the market. What the alert has done is establish a record the agency can reach back to when, after the next death or the next bladder-toxicity cluster, the regulatory environment shifts toward action. Built for a different problem set than the at-home psychiatric ketamine market, the compounding-pharmacy framework leaves the agency with a choice among a tighter rule on compounding for psychiatric indications, a new product-approval pathway that brings oral and sublingual psychiatric ketamine inside the FDA-approved labeling structure, or a continued tolerance of the off-label practice paired with periodic safety alerts.50-51

Internationally, the picture is moving as well. Class A reclassification in the United Kingdom, should the ACMD recommend it, would produce the largest single legal-status change for ketamine in a major Western country since the United States Schedule III placement in 1999. A Class A reclassification would not affect United States law directly, but it would alter the international template that other national regulators draw on when they review their own ketamine frameworks, and it would put visible pressure on the United States agency posture by raising the question whether the American framework is appropriately calibrated to a use pattern that British regulators have concluded requires stronger control.52 In due course, the WHO Expert Committee will review the international scheduling question again. The committee’s recent reviews have all upheld ketamine’s exclusion from the 1971 Convention, primarily on essential-medicines grounds. Whether the next review preserves that posture depends in part on whether the WHO continues to treat anesthetic access as the controlling consideration, and in part on whether the contemporary at-home and recreational use patterns generate epidemiological evidence at the level the committee finds dispositive.53

Ketamine, almost uniquely among psychoactive medicines, stands at the intersection of every regulatory category the federal system uses. An essential anesthetic. A controlled substance. A Spravato-approved psychiatric medicine under one of the most restrictive monitoring programs the FDA operates. An off-label antidepressant in a thousand storefront clinics. A compounded sublingual troche delivered to a patient’s home by overnight mail. The molecule that killed Matthew Perry, in a vial supplied by a dealer now sentenced to fifteen years. No other psychoactive medicine sits in all of these categories simultaneously. Each of the decisions open for the next regulatory cycle (the Ryan Haight replacement, the compounding rule, the ACMD recommendation) will close some of the spaces between them or widen them further, and the outcome of each will be a matter of public record within the next two years.



Key Takeaways


	Ketamine occupies four overlapping regulatory categories simultaneously: a Schedule III controlled substance under the Controlled Substances Act, an FDA-approved anesthetic in racemic injectable form, an FDA-approved psychiatric medicine in the esketamine nasal-spray formulation under a binding REMS, and an off-label compounded oral or sublingual product prescribed by telehealth companies outside FDA review. The legal questions a patient or clinician asks have answers that depend on which version of ketamine and which use the question concerns.

	The international scheduling framework has held ketamine outside the 1971 Convention through four WHO Expert Committee reviews since 2006, primarily on essential-medicines grounds. The United Kingdom is moving in the opposite direction within national law, with a 2026 ACMD review considering reclassification from Class B to Class A, and the United States and the United Kingdom are visibly diverging on regulatory posture toward the same molecule.

	The Spravato REMS is the design the FDA built to permit psychiatric use of esketamine while preserving the monitoring requirements the safety profile required. The 2025 monotherapy expansion brought the regulated product closer to the off-label infusion-clinic practice in label, while preserving the REMS site-certification and supervision requirements. KETARx, approved in August 2025 for the same anesthetic and procedural-pain indications as KETALAR, kept ketamine’s anesthetic regulatory lane separate from its psychiatric lane.

	The at-home telehealth market grew up inside three regulatory accommodations that the pandemic loosened and that the current cycle will need to reconsider: off-label prescribing of an FDA-approved anesthetic, patient-specific compounding under section 503A, and the DEA’s pandemic-era telemedicine flexibilities that waive the Ryan Haight in-person requirement. The flexibilities expire on December 31, 2026, absent further extension; what replaces them will reshape the at-home channel in one direction or the other.

	The Plasencia and Sangha prosecutions for Matthew Perry’s October 2023 death made visible the gap the regulatory framework catches only retrospectively: a parallel cash supply that ran outside the regulated channels and was identifiable as illegal under existing law, but only at the cost of a nearly two-year federal investigation triggered by the celebrity profile of the patient. The Controlled Substances Act tools needed to bring the prosecutions predate the case. The forward-looking design that would address the gap before the next death has yet to be built.

	Religious-exemption protections for psychedelic ceremonial use, available to peyote through the Native American Church regulation and to ayahuasca through Gonzales v. UDV under the Religious Freedom Restoration Act, fail to extend to ketamine. The framework requires identified religious bodies with documented continuous ceremonial practice predating regulation, properties ketamine lacks. Ceremonial framing of a ketamine session offers no legal protection, and prosecutorial discretion, not statutory exemption, is what protects most such practices in current operation.
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17 Open Questions and the Cultural Moment

As this volume goes to press in the spring of 2026, ketamine occupies a position no other psychoactive medicine in the United States quite shares. A 1962 dissociative anesthetic discovered in a Parke-Davis research laboratory, scheduled federally as a substance of abuse in 1999,1 and rediscovered as a rapid-acting antidepressant in two academic trials at the turn of the millennium, the molecule now reaches American patients through four parallel channels: an anesthesia and pain product approved under its original label, an esketamine nasal spray approved for treatment-resistant depression and acute suicidality under a binding monitoring program, more than a thousand storefront infusion clinics prescribing the racemic anesthetic off-label,2-3 and a telehealth-and-compounding pipeline mailing sublingual troches to patients at home. Every chapter before this one has taken up some part of that picture. This chapter takes up what those chapters could only partly settle, what the next two years are likely to resolve, and where ketamine stands in the broader cultural conversation as the printing press warms up.

The cultural position ketamine has come to occupy follows from those four channels. It is a bridge substance between the regulated psychiatric mainstream and the contemporary psychedelic revival, named in profiles of Silicon Valley executives, in obituaries of celebrities, and in marketing copy that often blurs the channels into one another. That position leaves some questions settled and others open. Scientific questions still open run to mechanism beyond the proximal NMDA story, durability beyond the studied periods, individual differences in who responds, repeated-exposure effects on cognition and the bladder, and what psychotherapy adds when the studies that included it lack the design to separate drug from talk. The future trajectories the next two-year cycle is positioned to track can be mapped without being predicted, and the speculation researchers generate about them falls outside the depth the current evidence supports. Ethical and policy questions run to access, cost, training, scope of practice, at-home monitoring, the difference between democratization and thin supervision, and the regulatory framework that will land sometime in the next two years.

Two years from now, several of these questions will have resolved. What researchers, clinicians, and regulators did with the answers will go into the next edition. This chapter takes up the picture that is true on the day these chapters go to press, with the boundaries of that truth made visible where the evidence remains incomplete.


The bridge substance

Ketamine is unique among the medicines treated in this series for sitting astride two distinct cultural conversations at once. In one conversation, it is a Food and Drug Administration-approved antidepressant for a population that conventional pharmacology has largely failed to help, available through certified clinics under one of the agency’s most restrictive monitoring programs, and reimbursed by a growing fraction of commercial insurers when the Spravato pathway is followed.4 In the other, it is the lead substance in a contemporary psychedelic revival that includes psilocybin, MDMA, ibogaine, and the classic tryptamines, all of which remain in federal Schedule I and most of which remain years away from FDA approval. The bridge position is what makes ketamine’s open questions distinctive. Most medicines in this revival have a comparatively simple regulatory story (Schedule I, ongoing clinical research, eventual approval if the data hold) and a comparatively simple commercial story (no legal market, no telehealth channel, no compounding pipeline). Ketamine has neither. It is the only one of the contemporary revival’s drugs with a federally permissible prescribing pathway, and that pathway has produced a clinic-and-mail market the others do not yet have to grapple with.

Ketamine in 2026 accordingly has two faces.

On one face, it is the legitimating example: a psychoactive antidepressant approved by the agency, prescribed by clinicians in white coats, covered by commercial plans, available to people who would never enter a guided-psilocybin trial or a Bwiti initiation chamber. On the other, ketamine is the cautionary case: a substance prescribed via twenty-minute video evaluations to patients the prescriber has never met, dispensed through pharmacies that operate outside the agency’s product-approval review, and capable of producing the kind of supply-side harm the Matthew Perry sentencings put into the federal record.5-6 Mindbloom and Joyous, growing up inside the pandemic-era telemedicine flexibilities, have in different ways given the cautionary face its contemporary form.7-8 Both companies operate legally inside the current regulatory framework. Neither is the kind of program a serious clinical advocate would point to as the model the clinic sector should generalize from, and neither is the kind of program a serious harm-reduction advocate would describe as the most dangerous corner of the market. They land, in other words, where the regulatory structure has left them.

Ketamine is one molecule traveling through several distinct channels, and the evidence for what it does in any one channel transfers only partly to the others. That discipline has guided every claim made in the pages preceding this one. A randomized controlled trial of IV racemic ketamine in a research hospital shows what IV racemic ketamine does in a research hospital. It says little about what an oral troche compounded by a 503A pharmacy and self-administered at home does for an undifferentiated population of telehealth patients. The first answer is well established. The second remains open, and the gap can now be named directly.

Naturalistic data on the at-home channel suggests both why the question is hard and why it will yield to evidence alone. This evidence is textural rather than epidemiological: it captures how people who write about their sessions describe them, not how often those patterns recur across the broader user population, which the reports cannot say. Within that limit, they are the most current evidence available for a market the trial literature has yet to catch, and what they record is consistent and specific. Self-reported online accounts of unsupervised or thinly supervised ketamine sessions describe rebound difficulty, help-seeking after sessions that went poorly, and a vocabulary of peer support that runs through the report-language at a rate consistent with users navigating risks the regulatory framework has so far left to them.9

Ketamine invites at least six different vocabularies, and most public conversation about the substance has trouble naming which one is doing the work at any given moment. An anesthetic vocabulary, inherited from the molecule’s six decades in surgical and battlefield medicine, describes a dose-dependent dissociative tool whose safety profile clinicians have learned to manage in monitored settings. An antidepressant vocabulary, established by the Berman and Zarate trials and codified in the 2019 Spravato approval, describes a rapid-acting psychiatric medicine for a population conventional pharmacology had largely failed. Imported from the contemporary revival, a psychedelic vocabulary describes a consciousness-altering substance whose subjective experience is itself the therapeutic mechanism. Distinct from that one in its phenomenology and its clinical traditions, a dissociative vocabulary describes a separation of perception from sensation. A wellness vocabulary, drawn from the broader contemporary wellness industry, describes a self-administered intervention for productivity, performance, or general flourishing in the absence of any diagnosable condition. Last, a controlled-substance vocabulary describes the federally scheduled abuse-potential drug whose diversion produced the Perry case and the bladder-toxicity literature. A serious account of any single ketamine claim has to identify which vocabulary the claim is using and whether the supporting evidence was generated in that vocabulary’s terms, since a claim about “ketamine therapy” cast in the psychedelic vocabulary but evidenced by the antidepressant trial literature is doing a translation worth naming.10-12



What the science has not yet settled

Five clusters of scientific questions lie open at the close of these chapters, in roughly decreasing order of how confidently researchers expect them to close soon. Mechanism comes first. The mechanism chapters laid out the proximal pharmacology that now anchors most accounts of ketamine: NMDA-receptor antagonism with preferential action at GluN2B-containing receptors, downstream activation of AMPA-receptor-mediated glutamatergic transmission, increases in brain-derived neurotrophic factor and synaptic plasticity markers in the prefrontal cortex, and changes in default-mode-network connectivity that overlap partly with the signatures classic serotonergic psychedelics produce. That proximal story has held up across two decades of replication. Beyond it lie three questions on which the competing hypotheses cannot yet be adjudicated cleanly: how exactly the proximal mechanism produces the clinical effect, what role the subjective dissociative experience plays in mediating outcome, and whether the rapid antidepressant response shares its underlying mechanism with the maintenance benefit across repeated dosing. A 2024 editorial named the active-placebo and expectancy uncertainty that runs alongside that gap.13 What can be claimed with confidence is the proximal mechanism: GluN2B-preferential NMDA antagonism, AMPA-mediated glutamate release, a rise in BDNF and synaptic plasticity markers in the prefrontal cortex.

Durability comes second. The rapid antidepressant response visible at day seven after a single dose, the signature finding that launched the modern ketamine literature, has been replicated dozens of times since the first report in 2000 14 and since the placebo-controlled crossover confirmation six years later.15 Drawing on more than seven hundred patients across multiple trial sites, an international pooled patient-level meta-analysis published in 2022 confirmed the acute response at the population level. Study-level moderators that reached significance were degree of prior treatment resistance and crossover versus parallel-arm study design, while the analysis found no patient-level clinical or demographic features that could guide clinical decision-making.16 By 2026 standards, the acute response is an established finding. What comes after remains thinly characterized. The mean duration of antidepressant benefit from a single dose, absent a maintenance regimen, extends on the order of one to two weeks.17 Maintenance regimens extend the benefit but blunt the rapid-response signature over time, and the cumulative-dose effects of repeated weekly or biweekly dosing across months and years are studied at the population level only thinly. What is missing here is durability data measured in years, in patients followed prospectively through repeated dosing and through eventual discontinuation, with cognitive, urinary, and dependence outcomes tracked alongside the mood response. The nearest thing to it is Wilkinson’s CBT-ENDURE program, which tested whether cognitive behavioral therapy applied during the post-acute window can sustain the antidepressant response and reduce relapse: the 2021 proof-of-concept trial reported a moderate sustained advantage on the Quick Inventory of Depressive Symptomatology at the end of fourteen-week CBT after intravenous ketamine in treatment-resistant depression, and the larger 2026 CBT-ENDURE trial extended the design to esketamine and a major-depression-with-suicidal-ideation population, with favorable mean differences on suicidal-ideation and depression rating scales.18-19

Individual differences come third. The Price meta-analysis found no patient-level clinical or demographic features that could guide clinical decision-making, which shifts the live question from “does ketamine work” to “for which patients, by which route, at which dose, under which monitoring regime”.20 Chapter 10 took up that framing for the treatment-resistant-depression population the bulk of the evidence base concerns. Chapter 11 took it up for the emerging indications where the population is less defined. Both chapters left biological prediction open: whether genetic, neuroimaging, electrophysiological, or biochemical markers can identify the patients most likely to respond before the dose is given. Several candidate biomarkers have produced preliminary evidence (BDNF Val66Met genotype, baseline gamma-band EEG power, anterior cingulate cortex activation in response to emotional stimuli), and all remain unvalidated at the level of clinical utility.21 More candidate biomarkers are likely to emerge within the next two years, along with a small number of confirmatory studies on the existing ones. Few are likely to enter clinical practice on a timeline the next edition will need to fully integrate.

Repeated-exposure consequences come fourth. Chapter 14 surveyed the bladder toxicity, the cognitive effects in heavy recreational users, and the dependence pattern the published clinical literature has documented. What it could only partly describe is whether the dose ranges and frequencies used in legitimate clinical practice, sustained over years, produce harm of the kind that emerges in the heavy-use literature. The bladder pathology has a clear dose-frequency dependence in the recreational data; whether the lower exposure and intermittent dosing of a maintenance Spravato regimen or a once-monthly KAP session produce a smaller finding of the same kind, or none at all, remains unstudied at the scale the question requires. The cognitive question follows the same pattern, and Vekhova et al., surveying the trial trends across indications, made the underlying point that indications proliferate faster than the long-term safety data needed to support widespread adoption.22 The recreational data show dose-dependent attention and memory effects in heavy chronic users; the supervised clinical data, thin where the recreational data are dense, leave any cognitive decrement from maintenance dosing substantially open.

Psychotherapy and integration come fifth. Chapter 13 took up the container question: how set, setting, sitters, and music color what the experience produces. Chapter 15 took up integration: what happens in the days and weeks after the dose, and what the clinician or facilitator does during the period when the antidepressant response is most malleable. The trial literature has yet to establish whether the dose alone is the antidepressant or whether the dose-plus-container is the antidepressant, and whether the two interventions are separable or whether researchers have been studying a combination treatment that trial designs have artificially purified into a drug intervention. A head-to-head trial of ketamine against electroconvulsive therapy in 2023 found comparable acute efficacy and a different side-effect profile, with the ketamine arm benefiting from clinical follow-up that omitted formal psychotherapy.23 That trial supports the view that the drug itself is doing real work. It leaves unsettled how much additional work psychotherapy and integration add when folded into the protocol, and the absence of trials that systematically vary the psychotherapy condition while holding the drug condition constant means the question will stay underdetermined for at least the next cycle.

A methodological constraint applies to all five clusters and remains unsolved. Ketamine is psychoactive enough that participants in a clinical trial can usually identify whether they received the drug or the comparator, and functional unblinding is a feature of nearly every published ketamine trial, a kind of problem the randomized controlled trial was not built to solve. The active-placebo problem — midazolam in some trials, saline in others, the patient’s own expectancy in all of them — has been raised in nearly every methodological review of the literature and only partially addressed in the trials that followed.24 The antidepressant effect just summarized is therefore robust within the constraints of the available designs, with a genuine drug effect and a real expectancy contribution that those designs cannot subtract out. The size of that contribution is the part the available data can frame but not yet settle.

Hyde, Vazquez, and Lassalle have recorded the same uncertainty from the bedside.25-27 Their handbooks describe a clinical-practice landscape in which the trial evidence is taken as established, the protocols vary across clinicians and programs, the maintenance regimens have been worked out by trial and error in real clinical practice outside the formal trial design, and the integration component is added or omitted depending on the program’s clinical philosophy. Across all three, ketamine is described as an unusually flexible medicine paired with the caution the accumulating trial evidence warrants, without any of the three settling how much of the effect the drug bears on its own. Frey’s Ketamine for Healing describes the patient-facing version of the same uncertainty: the substance does something real, the something varies from patient to patient, and the program structure that makes the difference between a good outcome and a bad one is harder to specify than the protocols imply.28 Across three monographs and a patient-facing handbook, the bedside has converged on a single working settlement, pending the durability and dose-response data the next two years will produce: enough evidence now exists to recommend the practice while leaving the standardization of it to a denser evidence base.



What the ethics has not yet settled

The ethical questions ketamine has produced fall at an angle to those of the rest of this series. Most volumes in the Mindfield series have to weigh source-culture reciprocity, indigenous stewardship, intellectual-property claims against ceremonial lineages, and the appropriation literature against the contemporary clinical pipeline. Ketamine has almost no part of that. Synthesized in a corporate laboratory, it has no indigenous tradition, no source-culture lineage, and no ceremonial holder community whose claim a serious ethics chapter would have to honor. The ethical questions Chapter 3 took up are accordingly different in kind: access, cost, training, scope of practice, the at-home monitoring question, commercialization, compounding, and the difference between democratization and thin supervision. These will stay open for the next two years while the regulatory framework keeps moving.

Access and cost are the deepest of the open ethical questions for a substance whose clinical evidence is the strongest in the contemporary revival. Off-label IV infusions at a storefront ketamine clinic typically run $400 to $800 per session at 2026 prices, with most patients receiving six to eight sessions for an initial response and four to twelve maintenance sessions per year thereafter.29-30 Most plans decline to reimburse the off-label practice. A Spravato course costs more per session but more often draws commercial coverage, with a copay structure that varies widely across plans. The at-home compounded oral and sublingual programs are cheaper still, often $200 to $400 per month on a subscription model that includes the medication, the clinician evaluation, and (in some programs) the integration coaching.31 The price gradient maps to a supervision gradient: more monitoring costs more money. The clinical literature leaves unadjudicated what to recommend to a patient whose access lies in the channel the trials skipped, because the trials studied the supervised channels exclusively.32-33 A patient without commercial insurance or with a high-deductible plan thus faces the sharpest version of the choice: the cheapest channel with the least supervision on one side, the most-supervised channel they cannot afford on the other.

Clinicians trained in psychedelic-assisted therapy operate in a different practice environment than general psychiatrists who have added ketamine after a weekend course, and both operate in a different environment than the nurse practitioners staffing telehealth ketamine programs. The training and scope-of-practice question is inseparable from the access question. A joint nurse-anesthesiology and psychiatric-nursing position statement in 2019, with AANA’s own updated practice considerations in 2024, attempted to set training and monitoring standards for nurse-led ketamine administration.34-35 On the clinical-ethics side, the Bennett practice frameworks have done parallel work, articulating what a serious practitioner owes a ketamine patient in terms of preparation, dosing protocol, post-session monitoring, and integration support.36-37 None of these documents binds a practitioner who declines to follow them. The training and scope question, in other words, has been answered by the professional bodies that take ketamine practice seriously and remains unsolved at the level of practitioner behavior across the field as a whole. A patient choosing between two clinicians has little way to tell, from outside, which one is operating at the standard the Bennett frameworks describe.

Commercialization is the front the regulatory framework has been least able to constrain, and it is where the next two years will move most. The at-home compounded model, which grew up inside the pandemic-era telemedicine flexibilities, is legal; it has reached meaningful scale; its marketing tone often blurs the clinical-evidence base into the consumer-wellness vocabulary; and it sits outside the FDA’s product-approval review for the indications its prescribers are treating. The agency’s October 2023 alert failed to halt the channel’s growth. Several conditions might still constrain it: the Ryan Haight telemedicine flexibilities expiring on December 31, 2026, absent further extension; an FDA enforcement action the agency has yet to take; a state board of pharmacy intervention the states have yet to coordinate; or a major adverse-event cluster that would force the regulatory attention the agency has so far declined to spend.38-39 By the time the next volume goes to press, the most likely scenario is that one of these has produced a binding constraint on the channel and the remaining at-home programs have moved either toward tighter clinical supervision or toward closure. Which of the two predominates depends on regulatory choices the agency has yet to telegraph.

Underneath all of these sits the democratization question. The at-home channel’s advocates argue, with some force, that the practice expands access to an antidepressant response the supervised channels reach only at price points most patients cannot afford. The supervised channel’s advocates argue, also with some force, that thin supervision of a psychoactive controlled substance produces harm the trial literature left practitioners unequipped to recognize. Both are partly right, and the next volume’s regulatory chapter will record where the balance lands.40-42 The supervised channels do price out the patients who most need an antidepressant response, and thin oversight of a controlled dissociative does generate harm the trial literature gave practitioners no training to catch. What neither side has established is the rate at which the second cost accrues against the first benefit, and that rate is what the regulatory design emerging from the next cycle will, in effect, price.

The Plasencia and Sangha sentencings put a coda 43-44 under the commercialization question that would otherwise remain unstated. What the legal record established is that a parallel ketamine supply ran outside the regulated channels for years before federal statute reached the people inside it. Whether the regulators and professional bodies, given the next regulatory cycle, will close the gap or only redraw it is the cultural question these chapters close on. Controlled Substances Act tools used in the Plasencia and Sangha cases predate the ketamine pipeline by decades. A forward-looking ethical design that would catch the next case before it produces another fatality remains to be built. Celebrity-driven supply patterns the prosecutions made visible are one part of the contemporary picture, alongside the legal clinic-and-mail channels that account for most of the volume the market now moves.



The pipeline and the next two years

Four categories define what the next two years will produce: pipeline developments in formulation and isomer chemistry, regulatory decisions the cycle will require, research developments in mechanism and durability, and cultural developments researchers and clinicians will respond to without controlling. The first three are bounded by what the agency, the trial sponsors, and the funding system have already committed to. The fourth is bounded by nothing in particular and is the category the next edition will have to reckon with most.

Pipeline developments are the easiest to enumerate because most are tracked publicly. The BEDROC trial, a phase-2 randomized placebo-controlled study of extended-release oral ketamine tablets in treatment-resistant depression, reported in 2024 a dose-dependent antidepressant effect at a daily oral formulation that, if it reaches phase 3 and approval, would constitute the first FDA-approved oral ketamine product for psychiatric indications and would alter the supervision question by moving from a clinic-administered to a patient-administered dosing model under a labeled framework.45 Whether the phase-3 program confirms the BEDROC finding, and whether the agency approves an oral ketamine product on the strength of the eventual phase-3 data, are the two open questions the next cycle will likely answer. Arketamine, the R-enantiomer that mirrors the S-enantiomer approved as Spravato, is a third: it entered the pipeline conversation when Atai Life Sciences reported phase-2a results for PCN-101 in 2023,46 and has since moved more slowly than the original enthusiasm suggested, sitting as of 2026 below the clinical-evidence threshold for competitor status against esketamine or racemic ketamine.

KETARx, the Aurobindo Pharma ketamine hydrochloride injection approved as ANDA 217858 on August 7, 2025, shows that the molecule’s regulatory life continues to move in its anesthesia and pain lanes alongside its psychiatric ones.47 The KETARx approval is bounded — the FDA later issued an untitled letter stating that any marketing positioning the approval as “for surgical pain management” was misleading because the approved indication tracked the reference listed drug KETALAR’s anesthetic indications and stopped short of introducing a new pain-management use. The approval stops short of validating the off-label psychiatric practice the medicine chapters surveyed, and it leaves the oral and sublingual formulations the agency has yet to approve for any psychiatric indication exactly where they stood before. What it does do is establish that the agency will approve new ketamine products on the merits of their evidence base when the evidence base is built for the regulatory lane being sought. A successful phase-3 program for extended-release oral ketamine for depression, if one materializes within the cycle, will face an agency that has already shown it can approve a new ketamine product when the evidence is built for the lane being sought. Agency posture, in other words, is now somewhat readable, even though whether the psychiatric approval will come is not.

Several regulatory decisions will land within the cycle. The Ryan Haight pandemic-era telemedicine flexibilities expire on December 31, 2026, absent further extension; what replaces them will redraw the at-home market in one direction or the other.48 The FDA’s compounded-ketamine alert from October 2023 has gone unfollowed by binding rule-making, by enforcement against a major telehealth program, or by a referral to a state board of pharmacy at the scale that would constitute regulatory intervention; whether one of those three materializes within the cycle is the second large regulatory question.49 On January 28, 2026, the United Kingdom Advisory Council on the Misuse of Drugs published its completed review and recommended by majority that ketamine should not be reclassified and should remain in Class B.50 The Spravato label is likely to see further indication expansions; whether the agency approves any of them as monotherapy under the structure established in the January 2025 supplemental approval is the fourth.51

Research developments are harder to forecast because the funding structure for ketamine research has been shifting underneath them. For the last decade, academic ketamine research has been funded principally by the National Institute of Mental Health, the Department of Veterans Affairs, and a small number of private foundations.52-53 That mix has been moving toward private and commercial funding as the early academic momentum has met the practical constraint that the molecule is off-patent and the trial sponsors who would normally drive late-stage development are limited to companies with proprietary formulations or isomers. Wilkinson’s CBT-ENDURE program established that psychotherapy applied during the post-acute window can extend the antidepressant and antisuicidal response beyond what the drug alone supports; the comparative-modality and patient-population questions the program opened remain on the next decade’s research agenda.54-55 Vekhova et al., cataloguing trial trends across indications, suggested the next cycle will see more trials in pediatric and adolescent populations, more trials in substance use disorders, and more trials in pain and inflammatory conditions, with the indication-cluster question expanding faster than the methodology to interpret it.56 The prophylactic-ketamine literature that began with the Brachman group’s rodent work in 2016 remains preclinical and is unlikely to reach human-ready field practice within the cycle.57 The mechanism question will likely move incrementally through more imaging studies and more biomarker work, falling short of the single replicable mediator researchers have been hunting for since the original 2000 trial.

Cultural developments are where forecasting is least possible. Perry’s case set a template for celebrity-driven coverage of ketamine harm that will likely be reused as more deaths surface in the legitimate and parallel supply chains alike. Wellness-industry adoption of ketamine alongside other interventions (cold plunges, breathwork, meditation retreats, plant medicines) will continue to blur the line the regulatory framework is trying to maintain. FDA decision points for psilocybin and MDMA will fall within the cycle, and the legitimating example ketamine has been providing for the broader field will either be confirmed by those approvals or complicated by their setbacks. The political environment that determines what the agency can and cannot do has been more volatile in recent years than in the prior cycle, and the regulatory framework is one part of the federal government among many whose direction the next two years will resettle.

This chapter declines to forecast the cultural conversation. The next edition will record what the conversation said; this one records what it has been saying at press time, and what researchers and clinicians would need to learn to say something more definitive by the time the printing press warms up again.



The shape of what remains

Ketamine has earned a place in the psychiatric mainstream for a population conventional pharmacology had largely abandoned, and the evidence for its acute antidepressant effect is the strongest in the contemporary revival. Yet the same molecule produces an experience that overlaps with the classic psychedelics in some of its phenomenology and stands wholly apart in the rest, and the practice that has grown up around that experience has outrun the trial and regulatory framework meant to govern it.

Three things move at once and at different speeds. Clinical evidence is mature where it has been tested and thin everywhere the testing stopped. Lived experience is well enough described to guide a session and too variable to script one. The market has expanded into rooms the trials never entered, and the regulatory structure described in Chapter 16 is still trying to catch the edges of it.

What remains for the next two years is, in part, a question researchers and regulators will answer through trials and regulatory decisions, and, in part, a question the broader culture will answer through the choices patients make in the rooms the preceding chapters surveyed. The trial questions are the ones the next edition will be able to integrate into the chapters above. The regulatory questions are the ones the next edition will rewrite as the legal framework moves. The cultural questions are the ones every chapter of the next edition will have to absorb somehow, because the cultural conversation spills out of any single section and refuses to stay inside the one that tries to contain it.

These chapters hold, as honestly as the editors have been able to make them, where ketamine stands in the spring of 2026. What they offer is not a final word. It is a snapshot of a field still moving, with the questions named where the editors could name them and the answers calibrated to the evidence available at press time. That snapshot is the working picture of the substance as it stands now. The next edition will offer a different one.



Key Takeaways


	Ketamine in 2026 occupies a unique cultural and regulatory position among the medicines of the psychedelic revival: it is the only one with a Food and Drug Administration approval for a psychiatric indication, the only one with a developed off-label clinic-and-telehealth market, and the only one whose contemporary supply chain has produced both a major pharmaceutical product and a federally prosecuted celebrity death within the same year. The bridge position is what produces both the strongest evidence base in the revival and the most distinctive ethics questions.

	The proximal mechanism of ketamine’s antidepressant effect (NMDA-receptor antagonism, downstream glutamatergic and BDNF signaling, default-mode-network reorganization) is well established. The distal mechanism that connects the proximal pharmacology to the clinical effect, the role of the subjective dissociative experience in mediating outcome, and the difference between the mechanism of rapid response and the mechanism of maintenance benefit remain substantially open and unlikely to fully close within the next update cycle.

	The acute antidepressant response at day seven is one of the most robustly replicated findings in modern psychiatric pharmacology; durability beyond the studied periods is studied much more thinly, and what happens to cognition, the bladder, and dependence risk in clinically supervised patients followed across years is the largest gap the available evidence cannot yet close.

	The ethical questions ketamine has produced are largely different from those of the rest of the psychedelic revival: synthetic origin and the absence of a source-culture lineage put the weight on access, cost, training, scope of practice, at-home monitoring, and the commercialization-versus-supervision tradeoff the contemporary telehealth-and-compounding market makes visible. The professional bodies that take ketamine practice seriously have articulated standards; what binds a practitioner who chooses not to follow them remains an open enforcement question.

	The next two years will produce several decisions the next update cycle is positioned to absorb: the fate of the Ryan Haight pandemic-era telemedicine flexibilities after their December 31, 2026, expiration; any binding regulatory action that follows the October 2023 compounded-ketamine alert; the United Kingdom Advisory Council on the Misuse of Drugs January 2026 recommendation that ketamine remain in Class B; possible phase-3 results and approval decisions on extended-release oral ketamine and on arketamine; and indication expansions to the Spravato label. The clinical, ethical, and cultural landscapes will move with these decisions in ways researchers can track but not yet predict.

	One discipline holds throughout: ketamine is one molecule traveling through several distinct channels, and the evidence for what it does in any one channel transfers only partly to the others. The strongest evidence concerns supervised intravenous and intranasal administration in carefully selected populations. The thinner evidence, and the largest open question, concerns the unsupervised at-home channel the regulatory framework has spent five years declining to formalize.
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What We Don’t Yet Know

A consolidation of the open empirical, clinical, ethical, and regulatory questions each chapter left unresolved, brought together so a reader can see the shape of what this volume has not yet settled.


Chapter 1: The Substance and Its First Uses

The historical record around ketamine’s first decade is, by the standards of pharmaceutical history, well documented at the public level and thin at the archival level. The Parke-Davis internal records of the CL-369 program — the chemistry-laboratory notebooks, the animal-screening logs, the early patent-strategy correspondence, the internal communications about emergence reactions in the phencyclidine program that motivated the search for a successor — were folded into the corporate archives of Warner-Lambert when Parke-Davis was acquired in 1970, and then into the Pfizer corporate archives when Warner-Lambert was acquired in 2000. Independent historians have had limited access. The result is that the published account of the discovery rests heavily on Edward Domino’s retrospective recollections, on Karl Jansen’s archival reconstruction, on the recollections of a small number of surviving participants, and on the original 1965 paper. The consensus chronology — Maddox 1956 phencyclidine, Sernyl 1958, Stevens 1962, first human 1964, FDA 1970 — is solid. The disputed details — exactly how the patent maneuvering worked, what the internal Parke-Davis discussion of the prison-volunteer ethics looked like, why some derivatives in the screening program were dropped — remain partly inaccessible. A serious institutional history of the program, working from the Pfizer corporate archives, has not yet been written and would substantially deepen what historians and pharmacologists know about how the molecule moved from problem to product.



Chapter 2: Lineages and the Westward Journey

The most consequential open question in this chapter’s lineages is whether the distinctive contribution of the psychotherapy frame can be demonstrated against a stripped-down ketamine infusion in a methodologically clean trial. The 2026 systematic review framed this puzzle precisely and showed that the evidence base, as of 2025, does not yet answer it: too few randomized controlled trials, very few that randomize the psychotherapy itself, and a clinical-trial tradition that has, with some exceptions, treated the subjective state as a tolerated side feature rather than as a measured therapeutic ingredient (Veraart et al. 2026). The second open question is the Argentine and Iranian portions of the early therapy record, where the published trace is thin and the historical reconstruction depends on a small number of secondary sources. The third is the East Asian recreational diffusion, where the harm record is substantially better documented for Hong Kong than for mainland China, Taiwan, Malaysia, or Singapore, and where the contemporary use prevalence is harder to estimate than the historiography of the early club years suggests. A fourth question, less amenable to research and more relevant to integration practice, is what the psychonautic lineage’s cautionary triad means for the contemporary self-directed and at-home telehealth user, a population that did not exist in the 1970s and whose dose, route, and frequency profile differs from the lineage’s most visible casualties; the lessons of Lilly, Moore, and Turner are not directly transferable to the daily-troche subscriber, and the contemporary harm-reduction literature is only beginning to address what they should be taken to teach.



Chapter 3: Ethics, Stewardship, and Ownership

The single largest empirical gap is the head-to-head randomized comparison of racemic ketamine and intranasal esketamine under matched protocols, with matched supporting structures, in clinically equivalent patient populations. Without it, no one can say cleanly whether the price and access differential between the branded and the generic reflects a real difference in outcomes or only a difference in the infrastructure that surrounds each. The long-term safety and durability profile of repeated low-dose at-home ketamine over years of continuous use is similarly underdocumented. The published trials are short and the long-term observational record draws from selected populations under specific care models that fail to generalize to the broader market. The permanent regulatory framework for telemedicine prescribing of controlled substances remains unresolved, and the surveillance infrastructure that would let regulators detect adverse-outcome signals in the at-home cohort early has yet to be built. The economic-ethics work on what reasonable access to a generic-but-supported ketamine protocol would cost, who would pay for it, and how it would be coordinated with the existing branded pathway has only begun. The scope-of-practice question, finally, has been addressed by individual professional bodies but lacks an interdisciplinary credentialing framework that would let a patient know what a competent ketamine practitioner looks like across the very different settings in which the drug is now administered.



Chapter 4: The Molecule, the Receptors, and the Dose

Several questions lie outside the chapter’s confident claims and inside the near-term research agenda. The first is whether (2R,6R)-hydroxynorketamine produces a measurable antidepressant signal in humans at doses that can be safely administered, and what role the metabolite family plays in the racemic-versus-esketamine efficacy gap that Bahji and colleagues’ indirect meta-analysis suggested. The second is the clinical importance of CYP2B6 and other pharmacogenomic variants in oral and sublingual protocols, and whether clinicians will move toward genotype-stratified dosing or continue to titrate empirically. The third is the long-term tolerance, tachyphylaxis, and dependence profile of repeated low-dose protocols in the populations now using them, particularly the at-home daily-dose subscribers, who generate more long-term exposure than any clinical trial population. The fourth is the precise contribution of secondary mechanisms (opioid-receptor engagement, HCN1 inhibition, dopamine-system remodeling) to the clinical and subjective profile, and how the human and rodent literatures will reconcile when better translational tools become available. The fifth is whether arketamine, if it reads out positively in current development programs, has a distinct antidepressant pharmacology or simply broadens the racemic-versus-esketamine debate into a three-way comparison.



Chapter 5: The Brain Under the Influence

Whether the connectivity changes that track antidepressant response are causes of recovery, consequences of it, or parallel markers of a third underlying process is the central open question, and the existing trial literature is not designed to arbitrate it. The translation gap from the rodent plasticity work to the human imaging literature remains real; the rapamycin pretreatment trial that ought to have erased the antidepressant response in humans failed to do so, which suggests that the mTOR pathway is part of a mechanism story rather than the whole of it. The relative contributions of mTOR-driven spinogenesis, BDNF-driven plasticity, dopamine-D1 signaling, and the various metabolite pharmacologies to the network-level changes the imaging studies describe have remained tangled across designs that cannot isolate them. The chronic-exposure question is open in the other direction: whether the structural changes documented in heavy recreational users will, with sufficient cumulative exposure, appear in patients receiving long-term maintenance ketamine for treatment-resistant depression is a question the registered observational studies are now collecting data to answer, and the absence of a clear finding either way is itself the current state of the evidence (ClinicalTrials.gov 2026).



Chapter 6: What Doesn’t Mix: Interactions and Contraindications

Prospective interaction work that treats concomitant medications as design variables rather than nuisance covariates remains scarce, and many of the questions a patient or clinician would most want answered, including whether a specific benzodiazepine dose or a specific opioid-antagonist exposure produces a clinically meaningful change in outcome, rest on observational and post-hoc evidence rather than on randomized comparison. The supplement literature for ketamine specifically is thin enough that most cautions are inferred from other drugs rather than measured directly. Route-specific interactions for oral, sublingual, and at-home dosing have less evidence behind them than infusion-clinic interactions, even though those routes carry a rapidly growing share of ketamine exposure in 2026. Longitudinal outcome data for diagnostically complex patients, including bipolar depression, psychotic depression, and dissociative disorders, are still small enough that absence of harm in published trials is not the same as evidence of safety in self-directed practice.



Chapter 7: The Arc of an Experience

The acute imaging literature shows what changes during the session but cannot yet say which changes cause the clinical response that follows. The post-acute window sits between molecular plausibility and human evidence gaps: serum BDNF is a weak signal, the proposed two-to-three-day plasticity window is a review-level hypothesis rather than a guaranteed interval, and the relationship between the size of the dissociation and the size of the benefit remains unresolved. The dosing-interval question, including how often, for how long, with what spacing, and in what combination with psychotherapy or behavioral activation, has no consensus answer for any indication. Long-term cognitive, urinary, and dependence outcomes for daily at-home models, repeated ketamine-assisted psychotherapy, and structured clinical maintenance have yet to be studied at the timescales the contemporary clinic now operates on. Whether context-side variables, including preparation, music, therapist presence, cultural fit, and integration, change clinical outcome by changing subjective experience, adherence, expectancy, or all of these is the question several active research programs are designed to answer.



Chapter 8: Inside the Experience: Perception, Emotion, Body, Mind, Self

The clearest gaps in the chapter’s evidence base are about causation, prevalence, and generalization. Whether mystical-type experience is necessary, sufficient, contributory, or merely correlated for ketamine’s antidepressant and anti-craving effects remains unsettled across indications; the addiction-treatment evidence points toward mediation in alcohol dependence, the esketamine evidence is suggestive but observational, and the depression literature is mixed. How often any of the dimensions named here arise in unselected patient populations, as distinct from the snowball-sampled near-death subgroup, the qualitative-study volunteer, and the self-selected online reporter, is poorly characterized. How the experience differs across populations the published literature undersamples (older adults, women, non-Western contexts, people with chronic pain, people with trauma, people taking ketamine outside a clinical container) is unknown at the granularity those populations deserve. Whether the body-self disruption Kaldewaij and colleagues measured generalizes to the conditions of the clinic, the ketamine-assisted-psychotherapy room, the esketamine visit, and the at-home subscription protocol remains unestablished. The instruments themselves remain in motion: the mystical-experience and ego-dissolution scales borrowed from classic-psychedelic work may or may not capture the parts of ketamine experience most particular to ketamine, and the dissociation scales developed for psychiatric monitoring may or may not register the parts most particular to therapy. A chapter in two years will likely have a clearer map of which dimensions are load-bearing in which contexts; the map offered here is the best the current evidence supports.



Chapter 9: When the Experience Turns Difficult

The clearest gap is in surveillance. Controlled trials are designed to measure short-term safety in screened populations; extended-difficulty studies typically recruit people who are already in distress; practitioner field reports describe alarming cases without denominators. No shared registry tracks post-ketamine anxiety, derealization, suicidality, or integration-support outcomes across the range of contexts in which ketamine is now administered: intravenous infusion in academic centers, intranasal esketamine in REMS-certified clinics, intramuscular and sublingual ketamine-assisted psychotherapy, at-home telehealth troches and lozenges, and self-directed nonmedical use. The Bennett-Yavorsky case description and the Sanacora consensus guidance both rest on clinical judgment in the absence of a shared registry. The base rate of prolonged distress after ketamine in any given setting, the conversion rate from a frightening session to a clinically meaningful aftermath, and the comparative effect of containment models on those rates remain open questions. So does the question of how the daily-low-dose subscription approach, a model that did not exist when the consensus statement was written, alters the risk architecture for the populations that use it. The safest stance is that researchers have named what to look for but do not yet know how often, in what settings, or under what conditions to expect it.



Chapter 10: Depression and Suicidality

Whether ketamine prevents completed suicide, as distinct from rapidly reducing suicidal ideation, has not been shown by any trial yet conducted, and the statistical infrastructure that would be required (sample sizes, follow-up windows, ethical comparators) lies well beyond standard trial design. Whether continuation strategies can durably sustain induction response without indefinite dosing remains an open question; the CBT-ENDURE result is suggestive but mixed, and longer-horizon comparisons of psychotherapy continuation, every-other-week dosing, monthly dosing, and discontinuation have yet to be run. Whether the racemic-ketamine and esketamine signals are clinically distinguishable in head-to-head designs has not been tested directly. Whether arketamine produces antidepressant action of its own, independent of the racemate’s downstream metabolites, awaits the readouts of the early-phase trials now underway. Whether the at-home oral, sublingual, and intramuscular protocols that have spread through telehealth services produce outcomes comparable to the monitored clinical infrastructure of the pivotal trials is a question that the regulated literature has not been built to answer.



Chapter 11: Beyond Mood: Emerging Indications

The most important gap is durability. Across nearly every secondary indication, the trial designs that established the acute effect measured outcomes at hours, days, or a few weeks; the patients and clinicians who would use the treatment care about months and years. Loss-of-response timing, optimal maintenance schedules, and the cumulative-exposure risks of long-term off-label dosing are poorly characterized outside the depression program. A second gap is the role of surrounding psychotherapy: trials that embed ketamine in structured psychological work and trials that isolate the molecule have produced different patterns of result, and no trial has yet been designed specifically to partition the drug effect from the therapy effect across indications. A third gap is generalization. The trials that produced the positive findings were conducted in carefully selected patients at academic medical centers; whether the same protocols would produce the same results in community clinics, in patients with the comorbidities the trials excluded, in the at-home oral-troche pathways now dominating commercial practice, or in pediatric and adolescent populations remains largely unknown. A fourth gap is mechanism. The cross-indication account of what ketamine is doing rests more on plausibility than on demonstration, and the trial designs that would decisively partition glutamatergic plasticity from memory reconsolidation from perspectival shift from expectancy have not yet been built.



Chapter 12: In Ceremony, in the Clinic, on One’s Own

The randomized trial that would isolate the psychotherapy component of ketamine-assisted psychotherapy from the drug has yet to be run. Almost no head-to-head comparison exists between infusion-only ketamine and KAP in the same patient population over the same time horizon, and almost no controlled trial tests the daily-dose subscription paradigm against its own claims. The durability of telehealth at-home outcomes beyond the first three to six months remains poorly described in published work. Whether the at-home model produces a tolerance pattern that masks itself in subjective rating scales is an empirical question the existing data cannot answer. Whether ritualized group or couples formats add therapeutic value above what individual KAP delivers is similarly asserted in the practitioner literature and untested in the controlled-trial literature. And no agreed methodology yet exists for studying interventions in which the container is part of the active treatment.



Chapter 13: The Container: Set, Setting, Sitters, Music

The randomized trial that would isolate preparation from drug effect, the trial that would isolate music from drug effect, and the trial that would compare dyad therapist presence to solo presence at matched dose and route have all yet to be designed. Whether the eye mask, the lighting, the room’s clinical or therapeutic aesthetic, and the music playlist contribute additively or interactively to outcome remains an empirical question the published work cannot answer. The therapeutic-presence skill that the practitioner accounts describe as the difference between adequate and excellent sitting has not been measured in any standardized way; the few attempts to develop competency standards for psychedelic-therapy facilitators are recent and not yet validated. Whether the at-home telehealth model produces durable outcomes beyond the first six months remains poorly described in published work, and whether unsupervised peer settings can be made safer through harm-reduction interventions short of formal training is largely speculation. Researchers continue to lack an agreed methodology for studying interventions in which the container is part of the active treatment.



Chapter 14: Harm Reduction and Who Should Not Take It

The two-supply-chain structure is underrepresented in the formal evidence base. Most published trials enrolled the medically supervised infusion patient; the at-home telehealth patient receiving compounded sublingual ketamine over months or years is the population the open-label, observational literature describes and the randomized literature does not. Whether the long-term outcomes of the at-home model match, fall short of, or improve on the supervised-clinic model is the central evidence gap that remains unanswered at publication. The same gap shadows the chronic recreational user: most cohort data is European and pre-2020, the U.S. naturalistic literature is built from self-selected online reports rather than tracked cohorts, and whether ketamine cystitis prevalence has shifted with the changing recreational supply is still unknown. Whether drug-checking interventions reduce ketamine-attributable mortality at the population level has not been studied with adequate design power. And whether the consensus statement’s screening criteria, now nearly a decade old, will hold up against a population that increasingly comes to ketamine treatment through telehealth rather than through a referral pathway is one of the central items the next consensus update will need to address (Sanacora et al. 2017; Vekhova et al. 2025).



Chapter 15: After the Experience: Integration

The largest gap in the integration literature is durability. Most of the trial evidence for ketamine, KAP, and esketamine measures outcomes at four, six, eight, or sixteen weeks; the literature on what happens at twelve months, twenty-four months, and beyond is thin, observational, and dominated by the patients who remained in treatment, not the patients who dropped out. The CBT-ENDURE trial’s six-month follow-up is among the longer prospective records for an integration-plus-ketamine protocol, and even six months does not answer the question patients ask when they begin a course of ketamine for treatment-resistant depression: is this a treatment that buys a year, or three years, or a remission? A second gap is comparative: no study has yet settled whether KAP and infusion-only ketamine produce different durable outcomes when controlled for patient population and concurrent psychotherapy, and the contemporary debate inside the practitioner community (the Wolfson and Hartelius case that KAP is structurally different from infusion ketamine; the Hartelius editorial’s more cautious framing) is still ahead of the data that could resolve it. A third gap is the at-home model: the clinical-trial evidence on sublingual lozenge protocols delivered through telehealth without integration support is essentially absent, and the consumer-journalism record and online-community reports are the only available sources of information about what is happening to the patients on these prescriptions.



Chapter 16: Legal Status and the Regulatory Moment

The most consequential open question is what replaces the Ryan Haight pandemic flexibilities on December 31, 2026. A return to the original in-person requirement would close most current at-home ketamine programs as a business matter; a permanent extension would formalize a channel the regulator has spent five years declining to formalize; an intermediate framework would constitute the first deliberate United States regulatory design for at-home psychiatric controlled-substance prescribing. The agency has yet to signal which path it intends to take. A second open question is whether the FDA’s compounded-ketamine alerts will be followed by binding rule-making, by enforcement against a major telehealth program, or by an alternative product-approval pathway that brings oral or sublingual psychiatric ketamine inside the FDA-approved labeling structure; three years after the October 2023 alert, no one of the three has occurred. A third is what the ACMD will recommend for the United Kingdom and what other national regulators will do in response. The clinical-practice picture that depends on the regulatory framework (who can prescribe, in which setting, with what monitoring, and under what reimbursement) will move with these decisions in ways the next two-year update cycle is positioned to track but slow to predict.



Chapter 17: Open Questions and the Cultural Moment

The most consequential open question across these chapters is what the at-home compounded-and-telehealth market will look like by the time the next edition goes to press. The regulatory decisions that will shape it, the enforcement posture the agency will adopt, and the clinical-evidence base that will or will not catch up to the practice will resolve some part of the question; the cultural patterns that drive patient demand will resolve the rest. A second open question is what the durability data will say when longer follow-up periods and prospective cohorts produce the evidence the current trial designs have not been built to deliver. A third is what the mechanism literature will settle on once researchers have accumulated enough imaging, electrophysiological, and biomarker data to distinguish the proximal NMDA story from the distal clinical-effect story with confidence the present designs cannot support. A fourth is whether the next cycle will produce a new ketamine product that alters the prescribing and supervision landscape (extended-release oral ketamine, arketamine, or a formulation not yet in the public pipeline), and how the regulator and the market will integrate it. A fifth is whether the broader psychedelic revival’s regulatory milestones, which will fall within the next cycle for psilocybin and for MDMA, will reshape the regulatory and cultural environment ketamine sits inside, and in which direction.





Further Reading

An annotated reader’s guide to the most useful next steps from each chapter. Each entry names what the source does well and what its limitations are; the chapters of this volume cite many additional works (collected in the bibliography), and the entries below are the curated subset most worth a reader’s time.


Chapter 1: The Substance and Its First Uses


	Domino, Chodoff, and Corssen 1965. “Pharmacologic Effects of CI-581, a New Dissociative Anesthetic, in Man.” Clinical Pharmacology and Therapeutics 6, no. 3 (1965): 279–291. The first human study of what became ketamine, and the paper in which the class name dissociative anesthetic was proposed. Short, period-typical in design, and indispensable. The combination of clinical data and verbatim subject reports preserves the molecule’s first-person voice before the broader literature accumulates around it.

	Domino 2010. “Taming the Ketamine Tiger. 1965.” Anesthesiology 113, no. 3 (2010): 678–684. Edward Domino’s own retrospective forty-five years after the original study. The article is the strongest single source for the institutional memory of the Parke-Davis program: how the chemists found Stevens, why the Sernyl emergence problem motivated the brief, how Toni Domino suggested the term, and why Parke-Davis worried about a schizophrenomimetic classification.

	Moghaddam 2021. Ketamine. Cambridge, MA: MIT Press. The cleanest general-reader chemistry-to-clinical-pharmacology bridge in the trade-book literature on the drug. Moghaddam’s first chapters render the discovery, the deployment, the early diversion, and the subsequent psychiatric career in plain language without losing the technical precision of a neuroscientist working in the field.

	Rasmussen 2024. Ketamine: The Story of Modern Psychiatry’s Most Fascinating Molecule. Rasmussen’s psychiatry-history training is visible throughout. The chapter on the Parke-Davis program is the most thoroughly sourced reconstruction in the practitioner literature, including the Sernyl emergence-delirium data, the Maddox synthesis, the CL-369 to CI-581 renaming, and the prison-volunteer ethics in their period context.

	Mion 2017. “History of Anaesthesia: The Ketamine Story, Past, Present and Future.” European Journal of Anaesthesiology 34, no. 9 (2017): 571–575. A compact anesthesiology-history review that traces the molecule from the Maddox synthesis through the Vietnam-era field use to the antidepressant reframing. The article is short, peer-reviewed, and useful as a single citable anchor for the consensus chronology.





Chapter 2: Lineages and the Westward Journey


	Jansen 2004. Jansen, Karl. Ketamine: Dreams and Realities. Sarasota, FL: Multidisciplinary Association for Psychedelic Studies, 2004. The single most useful primary lineage source for this chapter. Jansen’s Lilly and Moore reconstruction is built from interviews and archival material that the more compressed contemporary accounts inherit from; his chapter on Krupitsky’s St. Petersburg program is the clearest English-language source on the qualitative texture of the therapy.

	Wolfson and Hartelius 2017. Wolfson, Phil, and Glenn Hartelius, eds. The Ketamine Papers: Science, Therapy, and Transformation. Santa Cruz, CA: Multidisciplinary Association for Psychedelic Studies, 2017. The contemporary KAP community’s argument for what its method does and what the biomedical model misses, written by the practitioners themselves. Read alongside the Veraart 2026 review for the empirical context the practitioner argument lives inside.

	Krupitsky and Grinenko 1997. Krupitsky, Evgeny M., and Alexander Y. Grinenko. “Ketamine Psychedelic Therapy (KPT): A Review of the Results of Ten Years of Research.” Journal of Psychoactive Drugs 29, no. 2 (1997): 165–183. The lineage’s strongest published empirical record. The numbers should be read with appropriate caution about controls, and the qualitative material should be read for what it shows about how patients learned to interpret the experience inside a treatment frame.

	Krystal et al. 1994. Krystal, John H., Lawrence P. Karper, John P. Seibyl, and colleagues. “Subanesthetic Effects of the Noncompetitive NMDA Antagonist, Ketamine, in Humans.” Archives of General Psychiatry 51, no. 3 (1994): 199–214. The paper that opened the Yale program and laid the methodological ground for the subsequent antidepressant work. The framing is glutamate-and-schizophrenia, but the dissociative dimensions are documented in a way the later antidepressant trials would draw on.

	Veraart et al. 2026. Veraart, J. K. E., and colleagues. “Ketamine-Assisted Psychotherapies for Mental Disorders: A Historical Overview and Systematic Review.” Clinical Psychology Review 122 (2026): 102706. The current systematic review of the lineage’s empirical record. The framing is balanced rather than skeptical, and the review is useful precisely because it names what the available evidence can and cannot defend.

	DEA 1999. Drug Enforcement Administration. “Schedules of Controlled Substances: Placement of Ketamine into Schedule III.” Federal Register 64, no. 133, July 13, 1999, pages 37673–37675. The U.S. regulatory hinge of the chapter. The rule’s preservation of medical and veterinary access, in the same paragraph that documents the abuse rationale, is the shape of ketamine’s controlled survival in compressed form.





Chapter 3: Ethics, Stewardship, and Ownership


	Sanacora, G., Frye, M. A., McDonald, W., Mathew, S. J., Turner, M. S., Schatzberg, A. F., Summergrad, P., and Nemeroff, C. B. 2017. “A Consensus Statement on the Use of Ketamine in the Treatment of Mood Disorders.” JAMA Psychiatry 74, no. 4: 399-405. The field’s first formal clinical-governance framework for ketamine in depression, and the document the off-label community has been working from for the better part of a decade.

	Moghaddam, B. 2021. Ketamine. Cambridge, MA: MIT Press. The clearest published account of the patent and enantiomer decisions that produced the Spravato pathway, written by a neuroscientist who has been in the field since the schizophrenia-probe era.

	Crane, M. A., DiStefano, M. J., and Moore, T. J. 2023. “False or Misleading Claims in Online Direct-to-Consumer Ketamine Advertising in Maryland.” JAMA Network Open 6, no. 11: e2342210. The chapter’s strongest single piece of evidence on what the unsupervised commercial dynamics of the at-home market produce; the method generalizes past the Maryland sample.

	Reagan-Udall Foundation for the FDA. 2025. Understanding Current Use of Ketamine for Emerging Areas of Therapeutic Interest: Meeting Summary. The most current consensus document from the convening of regulators, clinicians, sponsors, and patient advocates, and the closest thing to a programmatic statement of what coordinated stewardship would require.

	Bennett, C. M. 2020. Ethical Guidelines for Ketamine Clinicians. The most detailed practice-facing ethics document in the field, covering informed consent, scope of license, transparent claims, and integration in the depth contemporary clinical ethicists have been working toward.





Chapter 4: The Molecule, the Receptors, and the Dose


	Zanos, Panos, Ruin Moaddel, Patrick J. Morris, et al. 2018. Ketamine and Ketamine Metabolite Pharmacology: Insights into Therapeutic Mechanisms. Pharmacological Reviews 70(3):621-660. https://doi.org/10.1124/pr.117.015198. The most comprehensive single review of ketamine’s receptor pharmacology, downstream signaling, metabolite biology, and secondary targets through the late 2010s. Reads as a graduate-level orientation to the field and remains the standing reference work for clinicians and researchers building a working mechanism model.

	Peltoniemi, Marko A., Nora M. Hagelberg, Klaus T. Olkkola, and Teijo I. Saari. 2016. Ketamine: A Review of Clinical Pharmacokinetics and Pharmacodynamics in Anesthesia and Pain Therapy. Clinical Pharmacokinetics 55:1059-1077. https://doi.org/10.1007/s40262-016-0383-6. The clearest single PK-and-PD reference for the anesthesia and pain literatures, covering route-dependent bioavailability, metabolism, and dose-response in clinical settings. Less psychiatric-focused than the Zanos review but stronger on the route grammar this chapter has emphasized.

	Moghaddam, Bita. 2021. Ketamine. Cambridge, MA: MIT Press. The MIT Press Essential Knowledge volume on ketamine. The clearest lay-readable orientation to the NMDA-and-disinhibition mechanism and the metabolite story, written by a neuroscientist who has worked in the field for three decades. Reads as a careful general-reader complement to the journal reviews above.

	Abdallah, Chadi G., Lynnette A. Averill, Ralitza Gueorguieva, et al. 2020. Modulation of the antidepressant effects of ketamine by the mTORC1 inhibitor rapamycin. Neuropsychopharmacology 45:990-997. https://doi.org/10.1038/s41386-020-0644-9. The most consequential single human translational study of the past decade, testing whether the rodent mTORC1 pathway translates to depressed humans. The negative result and the suggestion of prolonged benefit reshape how researchers should read the rodent literature.

	Bahji, Anees, Gustavo H. Vazquez, and Carlos A. Zarate Jr. 2021. Comparative efficacy of racemic ketamine and esketamine for depression: A systematic review and meta-analysis. Journal of Affective Disorders 278:542-555. https://doi.org/10.1016/j.jad.2020.09.071. The indirect meta-analytic comparison of racemic ketamine and intranasal esketamine in depression, the closest the trial literature has come to settling the racemic-versus-S-enantiomer question. Important as the empirical anchor for the chapter’s claim that chirality matters for pharmacology but does not translate cleanly into clinical superiority for the isolated S form.





Chapter 5: The Brain Under the Influence


	Krystal et al. 1994. Krystal, John H., Lawrence P. Karper, John P. Seibyl, et al. “Subanesthetic Effects of the Noncompetitive NMDA Antagonist, Ketamine, in Humans.” Archives of General Psychiatry 51 (3): 199–214. The behavioral-pharmacology foundation on which the imaging and electrophysiological literatures rest, and the canonical citation for ketamine’s psychotomimetic, dissociative, and cognitive effects in healthy volunteers under controlled conditions.

	Mueller et al. 2018. Mueller, Felix, Francesco Musso, Markus London, et al. “Pharmacological fMRI: Effects of Subanesthetic Ketamine on Resting-State Functional Connectivity in the Default Mode Network, Salience Network, Dorsal Attention Network and Executive Control Network.” NeuroImage: Clinical 19: 745–757. The most carefully designed acute-ketamine resting-state study, and the paper that established that ketamine moves multiple intrinsic networks at once rather than producing a default-mode-off signature.

	Kotoula et al. 2021. Kotoula, Vasileia, Toby Webster, James Stone, and Mitul A. Mehta. “Resting-State Connectivity Studies as a Marker of the Acute and Delayed Effects of Subanaesthetic Ketamine Administration in Healthy and Depressed Individuals: A Systematic Review.” Brain and Neuroscience Advances 5. The synthesis review that keeps the default-mode literature accurate about the difference between acute healthy-volunteer findings and delayed depression-sample findings.

	Sahib et al. 2022. Sahib, Ashish K., Joana R. Loureiro, Megha Vasavada, et al. “Modulation of the Functional Connectome in Major Depressive Disorder by Ketamine Therapy.” Psychological Medicine 52 (14): 3038–3048. The serial-infusion connectome anchor for the chapter’s central network-reorganization claim, and the paper that ties remitter status to cortico-striatal-cerebellar circuit changes.

	Schartner et al. 2017. Schartner, Michael M., Robin L. Carhart-Harris, Adam B. Barrett, Anil K. Seth, and Suresh D. Muthukumaraswamy. “Increased Spontaneous MEG Signal Diversity for Psychoactive Doses of Ketamine, LSD and Psilocybin.” Scientific Reports 7: 46421. The cross-substance demonstration that places ketamine inside the broad altered-states family at the level of brain dynamics, and the paper most often invoked, sometimes loosely, in claims about psychedelic-state complexity.





Chapter 6: What Doesn’t Mix: Interactions and Contraindications


	Veraart et al. 2021. “Pharmacodynamic Interactions Between Ketamine and Psychiatric Medications Used in the Treatment of Depression: A Systematic Review.” International Journal of Neuropsychopharmacology 24 (10): 808–831. The most careful taxonomic map of ketamine’s psychiatric-medication interactions, with category discipline that separates lithium, lamotrigine, benzodiazepines, and MAOIs rather than collapsing them. The natural starting point for any reader who wants more depth on the medication interaction story than this chapter could carry.

	Sanacora et al. 2017. “A Consensus Statement on the Use of Ketamine in the Treatment of Mood Disorders.” JAMA Psychiatry 74 (4): 399–405. The clinical-practice anchor for a decade of psychiatric ketamine work. The chapter’s framing of contraindications as a screening conversation rather than as a list inherits its shape from this document.

	Ansari et al. 2024. “Blood Pressure Changes During Ketamine Infusion for the Treatment of Depression.” General Hospital Psychiatry 90: 28–34. The largest cardiovascular safety cohort to date, with the per-session and per-patient denominators reported side by side. The clearest single source for the cardiovascular contraindication shape this chapter builds on.

	DailyMed 2026. SPRAVATO Prescribing Information. The federal contraindication and warnings document for intranasal esketamine, with the vascular contraindications, CNS depressant and stimulant and MAOI cautions, and monitoring requirements set out in their official form. The chapter’s opening artifact and the reference point for what the label, as opposed to the chapter, says.

	Frey 2024. Ketamine for Healing. A patient-facing trade-book treatment of contraindications, medication interactions, and the practical conversation between patient and prescriber. The clearest single source for what the contraindication terrain looks like from inside a ketamine-assisted-psychotherapy practice, and a useful complement to the trial-evidence sources above.





Chapter 7: The Arc of an Experience


	Frey, Conrad. 2024. Ketamine for Healing: A Beginner’s Guide to Ketamine Therapy for Depression, PTSD, Grief, and Anxiety. The cleanest patient-handbook walkthrough of an intravenous session from clinic arrival through the next-day window, with practical language for what onset, peak, return, and recovery feel like under monitored conditions. A reader preparing for or recovering from a first session will find more useful texture here than in any of the academic time-course papers.

	Jansen, Karl L. R. 2004. Ketamine: Dreams and Realities. Sarasota, FL: Multidisciplinary Association for Psychedelic Studies. The reference for the older psychonautic vocabulary the modern ketamine-assisted-psychotherapy movement was built on: time distortion, out-of-body experience, the K-hole, near-death-like imagery, and re-entry. The dependence-and-harm chapters are the corrective the contemporary at-home subscription literature lacks.

	Zarate, Carlos A., Jaskaran B. Singh, Paul J. Carlson, et al. 2006. “A Randomized Trial of an N-Methyl-D-Aspartate Antagonist in Treatment-Resistant Major Depression.” Archives of General Psychiatry 63 (8): 856–864. The trial that established ketamine’s rapid-antidepressant clock as a phenomenon serious enough to reorganize a field. The 110-minute, 24-hour, and 7-day measurement windows the design used remain the architecture of every subsequent depression-and-time-course argument.

	Le, Gia Han, Sabrina Wong, Danica E. Johnson, et al. 2026. “A Systematic Review of Ketamine and Esketamine-Induced Long-Term Potentiation and Synaptic Scaling: Do the Molecular and Synaptic Plasticity Effects Inform Dosing Intervals?” Journal of Affective Disorders. The most current synthesis of the dosing-interval question, sourced from 61 clinical and 17 preclinical studies, with the explicit hypothesis that ketamine may open a plasticity window of two to three days. Read alongside Caliman-Fontes et al. 2023 to keep the biomarker enthusiasm in check.

	Wolfson, Phil, and Glenn Hartelius, eds. 2017. The Ketamine Papers: Science, Therapy, and Transformation. Santa Cruz, CA: Multidisciplinary Association for Psychedelic Studies. The ketamine-assisted-psychotherapy tradition’s foundational anthology. First-person accounts, therapist case material, and theoretical chapters that articulate why subjective experience is treated as part of the treatment rather than an undesirable side effect.





Chapter 8: Inside the Experience: Perception, Emotion, Body, Mind, Self


	Krystal et al. 1994. John H. Krystal, Lawrence P. Karper, John P. Seibyl, et al. “Subanesthetic Effects of the Noncompetitive NMDA Antagonist, Ketamine, in Humans: Psychotomimetic, Perceptual, Cognitive, and Neuroendocrine Responses.” Archives of General Psychiatry 51, no. 3 (1994): 199–214. The foundational human challenge study on subanesthetic ketamine and the source of the chapter’s claim that perceptual, dissociative, cognitive, endocrine, and cardiovascular responses arrive together rather than in isolation.

	Vlisides et al. 2018. Phillip E. Vlisides, Tamar Bel-Bahar, Amanda G. Nelson, et al. “Subanaesthetic Ketamine and Altered States of Consciousness in Humans.” British Journal of Anaesthesia 121, no. 1 (2018): 249–259. The chapter’s principal bridge from subjective altered-state reports to brain regions involved in body representation, multisensory integration, and the felt location of the self. The parietal and temporoparietal threads are documented here for anyone following them further.

	Kaldewaij et al. 2024. Reinoud Kaldewaij, Paula C. Salamone, Adam Enmalm, et al. “Ketamine Reduces the Neural Distinction Between Self- and Other-Produced Affective Touch: A Randomized Double-Blind Placebo-Controlled Study.” Neuropsychopharmacology (2024). The single most precise current paper on the body-and-self axis the chapter places at the center. Readers interested in how self-experience is constructed sensorimotor by sensorimotor will find this study a useful corrective to grander accounts of ego dissolution.

	Rothberg et al. 2021. Rebecca L. Rothberg, Nour Azhari, Nancy A. Haug, and Elias Dakwar. “Mystical-Type Experiences Occasioned by Ketamine Mediate Its Impact on At-Risk Drinking: Results from a Randomized, Controlled Trial.” Journal of Psychopharmacology 35, no. 2 (2021): 150–158. The clearest peer-reviewed evidence that mystical-type experience, distinct from generic dissociation, can mediate ketamine’s clinical effect in a specific indication. The load-bearing source for the chapter’s claim that the two constructs are separate.

	Jansen 2004. Karl Jansen. Ketamine: Dreams and Realities. Sarasota, FL: Multidisciplinary Association for Psychedelic Studies, 2004. The foundational synthesis of ketamine and near-death-experience phenomenology and the source of the chapter’s account of the death-rebirth-threshold architecture some sessions take. Jansen’s NMDA-receptor hypothesis remains speculative; the phenomenological documentation remains a standing reference for later work.





Chapter 9: When the Experience Turns Difficult


	Barrett et al. 2016. Frederick S. Barrett, Matthew P. Bradstreet, Jeannie-Marie Leoutsakos, Matthew W. Johnson, and Roland R. Griffiths. “The Challenging Experience Questionnaire: Characterization of Challenging Experiences with Psilocybin Mushrooms.” Journal of Psychopharmacology 30, no. 12 (2016): 1279–1295. https://doi.org/10.1177/0269881116678781. The standard vocabulary for what makes a hard session hard, developed from psilocybin reports but the closest thing to a shared instrument. Its limitations for ketamine, particularly around dissociation, immobility, and amnesia, become visible from the inside as soon as one tries to map ketamine difficulty onto the seven factors.

	Beck et al. 2020. Katherine Beck, Guy Hindley, Faith Borgan, et al. “Association of Ketamine with Psychiatric Symptoms and Implications for Its Therapeutic Use and for Understanding Schizophrenia: A Systematic Review and Meta-analysis.” JAMA Network Open 3, no. 5 (2020): e204693. https://doi.org/10.1001/jamanetworkopen.2020.4693. The most current quantitative consolidation of ketamine’s acute psychotomimetic effect in healthy volunteers, with the effect-size figures that make the laboratory psychosis model intelligible to non-specialists. Pair with Krystal 1994 for the foundational study and Lahti 2001 for the schizophrenia-volunteer data.

	Carbonaro et al. 2016. Theresa M. Carbonaro, Matthew P. Bradstreet, Frederick S. Barrett, et al. “Survey Study of Challenging Experiences after Ingesting Psilocybin Mushrooms: Acute and Enduring Positive and Negative Consequences.” Journal of Psychopharmacology 30, no. 12 (2016): 1268–1278. https://doi.org/10.1177/0269881116662634. The single best source for keeping difficulty, harm, and retrospective meaning analytically apart. The percentages (eighty-four percent endorsing benefit, eleven percent reporting risk, two-point-seven percent receiving medical help) are the discipline the rest of this chapter borrows. The findings are psilocybin-specific; the framework travels.

	Evans et al. 2023; Robinson et al. 2024. Two related studies from a London-based research collective on what extended difficulty after psychedelic use looks like and what helps. Together they give the chapter’s vocabulary for post-session derealization, depersonalization, existential struggle, social disconnection, and self-concept disruption, and identify the support strategies (psychoeducation, time, relational continuity, access to a clinician familiar with non-ordinary states) that respondents found useful. The samples are cross-substance and self-selected; they are the best non-clinical-trial sources currently available.

	Sanacora et al. 2017. Gerard Sanacora, Mark A. Frye, William McDonald, et al. “A Consensus Statement on the Use of Ketamine in the Treatment of Mood Disorders.” JAMA Psychiatry 74, no. 4 (2017): 399–405. https://doi.org/10.1001/jamapsychiatry.2017.0080. The clinical-discipline counterpart to the trial literature: what screening, monitoring, and follow-up a responsible ketamine practice does, and what corners cannot be cut. The document is now nine years old, and the gaps it identified between trial evidence and clinical practice have widened with the expansion of telehealth and at-home models.





Chapter 10: Depression and Suicidality


	Sanacora et al. 2017. Sanacora, G., et al. “A Consensus Statement on the Use of Ketamine in the Treatment of Mood Disorders.” JAMA Psychiatry 74, no. 4 (2017): 399–405. The clearest articulation to date of what a responsible ketamine practice for depression looks like, written before the esketamine approval reshaped the landscape, and remarkable for how durable its practical disciplines have proved.

	Zarate et al. 2006. Zarate, C. A., et al. “A Randomized Trial of an N-Methyl-D-Aspartate Antagonist in Treatment-Resistant Major Depression.” Archives of General Psychiatry 63, no. 8 (2006): 856–864. The foundational citation for the rapid antidepressant effect in treatment-resistant depression, and the design that the next decade of racemic-ketamine trials would extend.

	Daly et al. 2019. Daly, E. J., et al. “Efficacy of Esketamine Nasal Spray Plus Oral Antidepressant Treatment for Relapse Prevention in Treatment-Resistant Depression.” JAMA Psychiatry 76, no. 9 (2019): 893–903. The SUSTAIN-1 randomized-withdrawal trial that anchored the relapse-prevention label and made the maintenance question visible as central to clinical practice rather than as administrative aftermath.

	Anand et al. 2023. Anand, A., et al. “Ketamine versus ECT for Nonpsychotic Treatment-Resistant Major Depression.” New England Journal of Medicine 388, no. 25 (2023): 2315–2325. The largest head-to-head comparison of intravenous ketamine and electroconvulsive therapy to date, and the strongest evidence that ketamine performs at least as well as the older procedure in nonpsychotic treatment-resistant patients in academic-medical-center settings.

	Bahji et al. 2021. Bahji, A., Vazquez, G. H., and Zarate, C. A. “Comparative Efficacy of Racemic Ketamine and Esketamine for Depression.” Journal of Affective Disorders 278 (2021): 542–555. The most rigorous indirect comparison of the racemic and esketamine literatures, and the source for the careful claim that racemic ketamine’s clinical evidence is at least as strong as the patented S enantiomer’s despite the regulatory asymmetry.





Chapter 11: Beyond Mood: Emerging Indications


	Feder et al. 2021. Feder, A., Costi, S., Rutter, S. B., Collins, A. B., Govindarajulu, U., Jha, M. K., Horn, S. R., et al. “A randomized controlled trial of repeated ketamine administration for chronic posttraumatic stress disorder.” American Journal of Psychiatry 178, no. 2 (2021): 193–202. The strongest positive PTSD-specific ketamine trial in the literature; reports a six-infusion protocol against a midazolam comparator, with a measurable effect and a median time to loss of response of just under four weeks. The single-center sample and small N constrain generalization; the design is the most rigorous PTSD-specific test investigators have run outside the depression indication.

	Abdallah et al. 2022. Abdallah, C. G., Averill, L. A., Gueorguieva, R., Goktas, S., Purohit, P., Ranganathan, M., Sherif, M., et al. “Dose-related effects of ketamine for antidepressant-resistant symptoms of posttraumatic stress disorder in veterans and active duty military: randomized trial.” Neuropsychopharmacology (2022). The largest controlled PTSD-specific ketamine trial to read out, and the clearest null result on the primary endpoint. Essential reading paired with Feder 2021 to understand why the responsible PTSD claim falls between the two trials rather than resting on either alone.
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