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T he American Psychiatric Association Council of Research
TaskForceonNovelBiomarkersandTreatments foundthat
the data from 7 published placebo-controlled, double-

blind, randomized clinical studies on ketamine hydrochloride infu-
sion therapy in the treatment of depression comprising 147 treated
patients provide “compelling evidence that the antidepressant ef-
fects of ketamine infusion are both rapid and robust, albeit
transient.”1(p958) Reports of ketamine’s unique antidepressant ef-
fects, combinedwith frequentmediacoveragepromulgating thepo-
tential benefits of ketamine treatment, have generated substantial
interest and optimism among patients, families, patient advocacy
groups, and clinicians alike. This interest has led to a rapidly esca-
lating demand for clinical access to ketamine treatment and an in-
creasing number of clinicians willing to provide it. However, many
in the field suggest that caution should be usedwith this approach,
as the numbers of patients included in these published studies and
case series remain relatively small (the eTable in the Supplement
comparesother recentlydevelopedtreatments),andketaminetreat-
ment formooddisorders has not been tested in larger-scale clinical
trials to demonstrate its durability and safety over time.2,3 More-
over, the treatment approach has not been subject to the scrutiny
of aUSFood andDrugAdministration reviewor approval for an on-
label psychiatric indication, and,despitemore than45yearsof clini-

cal experience with ketamine as an anesthetic agent, there are no
postmarketing surveillancedataon theuseof ketamine for anypsy-
chiatric indication to provide information on its safety and effec-
tiveness.

The relatively unique nature of this situation presents an ur-
gent need for some guidance on the issues surrounding the use of
ketamine treatment in mood disorders. This review by the Ameri-
canPsychiatricAssociationCouncil ofResearchTaskForceonNovel
Biomarkers and Treatments Subgroup on Treatment Recommen-
dations for Clinical Use of Ketamine is intended to complement the
recent American Psychiatric Association meta-analysis1 and other
recent reviews4-10 and aims to provide an overview and expert
clinical opinion of the critical issues and considerations associated
with the off-label use of ketamine treatment for mood disorders.
Because relatively limited high-quality, published information on
this topic exists, to our knowledge, this report is not intended to
serve as a standard, guideline, clinical policy, or absolute require-
ment. The main intent of the report is to highlight the current
state of the field and the critical issues to be considered when
contemplating the use of ketamine for treatment-resistant
depression. Use of this report cannot guarantee any specific out-
come and is not endorsed or promulgated as policy of the Ameri-
can Psychiatric Association.

IMPORTANCE Several studies now provide evidence of ketamine hydrochloride’s ability to
produce rapid and robust antidepressant effects in patients with mood and anxiety disorders
that were previously resistant to treatment. Despite the relatively small sample sizes, lack of
longer-term data on efficacy, and limited data on safety provided by these studies, they have
led to increased use of ketamine as an off-label treatment for mood and other psychiatric
disorders.

OBSERVATIONS This review and consensus statement provides a general overview of the data
on the use of ketamine for the treatment of mood disorders and highlights the limitations of
the existing knowledge. While ketaminemay be beneficial to some patients with mood
disorders, it is important to consider the limitations of the available data and the potential risk
associated with the drug when considering the treatment option.

CONCLUSIONS AND RELEVANCE The suggestions provided are intended to facilitate clinical
decisionmaking and encourage an evidence-based approach to using ketamine in the
treatment of psychiatric disorders considering the limited information that is currently
available. This article provides information on potentially important issues related to the
off-label treatment approach that should be considered to help ensure patient safety.
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Patient Selection

There are no clearly established indications for the use of ketamine
in the treatment of psychiatric disorders. However, the selectionof
appropriate patients for ketamine treatment requires consider-
ationof the risks andbenefits of the treatment in the context of the
patient’s severity of depression, duration of current episode, pre-
vious treatment history, and urgency for treatment. To date, the
strongest data supporting ketamine’s clinical benefit in psychiatric
disorders are in the treatment of major depressive episodes with-
outpsychotic featuresassociatedwithmajordepressivedisorder.1,11

Even these data are limited by the fact that most of those studies
evaluated efficacy only during the first week following a single in-
fusion of ketamine. However, emerging studies suggest that re-
peated dosing can extend the duration of effect for at least several
weeks.12,13 Although some limited data on the use of ketamine in
treating other psychiatric diagnoses exist (eBox 1 in the Supple-
ment),wedonotbelieve therearesufficientdata toprovideamean-
ingful reviewof theassessmentof risksandbenefitsofketamineuse
in these other disorders at present.

Inaddition todiagnostic considerations, appropriatepatient se-
lection requires an assessment of other medical, psychological, or
social factors that may alter the risk to benefit ratio of the treat-
ment and affect the patient’s capacity to provide informed con-
sent. For these reasons,we recommend that each patient undergo
a thorough pretreatment evaluation process (Table)14-17 that as-
sesses several relevant features of the patient’s past and current
medical and psychiatric condition before initiating ketamine treat-
ment. We also recommend that an informed consent process be
completedduringthisevaluation.Rationale for thesuggestions listed
in the Table are provided in eBox 1 in the Supplement.

Clinician Experience and Training
Thereare considerabledifferences in theexperienceandclinical ex-
pertise of the clinicians currently administering ketamine to pa-
tients for the treatmentofmooddisorders. Atpresent, there areno
published guidelines or recommendations outlining the specific
training requirements that clinicians should complete before
administering doses of ketamine that are lower than those used in
anesthesia. In attempting to balance the needs for treatment
availability and patient safety, one must consider the information
available regarding the use of ketamine at the relevant dose range
in similar patient populations to formulate an advisory on clinical
credentialing for ketamine administration for the treatment of
mood disorders.

Thepeakplasmaketaminehydrochloride concentrationsof 70
to200ng/mLseenwiththetypicalantidepressantdoseof0.5mg/kg
delivered intravenously (IV) during 40minutes (0.5 mg/kg per 40
minutes IV)donotproducegeneral anesthetic effects. Theconcen-
trationsarewellbelowthepeakplasmaketaminehydrochloridecon-
centrationsgenerally used for surgical anesthesia (2000-3000ng/
mL) andbelow theconcentrations associatedwith awakening from
ketamine hydrochloride anesthesia (500-1000 ng/mL).18-20 Re-
porting on 833 ketamine infusions in healthy individuals resulting
in peak plasma ketamine concentrations in the same general range

as thoseachievedwithadoseof0.5mg/kgper40minutes IV,Perry
et al21 found 3 individuals who became nonresponsive to verbal
stimuli,butall remainedmedicallystableduringthe infusionandnone
required any formof respiratory assistance. A second,more recent
study reported no persistent medical complications or significant
changes in oxygen saturation among 84 otherwise healthy pa-
tientswith depressionwho received a total of 205 infusions of ket-
aminehydrochloride,0.5mg/kgper40minutes IV.9However, tran-
sient mean (SD) peak increases in systolic (19.6 [12.8] mm Hg)
and diastolic (13.4 [9.8] mm Hg) blood pressure were reported
during the infusions, with blood pressure levels exceeding 180/
100 mm Hg or heart rates exceeding 110 beats per minute in
approximately 30% of the patients treated. A single serious
adverse cardiovascular-related event was reported in this study
(0.49% of infusions), but it was considered to be attributable to a
vasovagal episode following venipuncture for a blood draw, and it
resolved without complications.

Table. Recommended Components of Preprocedural Evaluation
for Appropriateness of Ketamine Hydrochloride Treatment

ComponentRecommendation
1 A comprehensive diagnostic assessment should be completed to

establish current diagnosis and evaluate history of substance use
and psychotic disorders

2 Assessment of baseline symptom severity should be completed to
allow later assessments of clinical change with treatmenta

3 A thorough history of antidepressant treatment should be
collected and documented to confirm previous adequate trials of
antidepressant treatments

4 A thorough review of systems should be performed to evaluate
potential risk factors associated with ketamine treatmentb

5 Decisions on the specific physical examination and laboratory
screening assessments should be made according to established
guidelines and advisories issued by the American College of
Cardiology Foundation/American Heart Association and the
American Society of Anesthesiologists and should be based on a
patient’s individual clinical characteristicsc

6 A careful review of past medical and psychiatric records and/or
corroboration of the past history by family members are strongly
encouraged; all current medications and allergies should be
reviewed, including histories of opiate and benzodiazepine use; the
use of a baseline urine toxicology screen is strongly encouraged to
ensure the accuracy of the reported substance use and medication
record

7 An informed consent process, including discussion of the risks
associated with the treatment,d the limits of the available
information pertaining to the potential benefits of the treatment,
the fact that this is an off-label use of ketamine, and a discussion
of alternative treatment options should be completed; this
discussion should be complemented with written materials, and
the patient should provide written informed consent before
initiating treatment

a Self-report versions of the Inventory of Depressive Symptomatology and
Quick Inventory of Depressive Symptomatology (http://counsellingresource
.com/quizzes/depression-testing/qids-depression/) are examples of scales
that are available at no cost to clinicians and researchers.

b This review should also include questions pertaining to functional exercise
capacity, which has been demonstrated to provide a good screening tool for
patients that are at increased risk for adverse events associated with
anesthesia exposure and surgical procedures.14,15

c American College of Cardiology Foundation and the American Heart
Association guidelines for perioperative cardiovascular evaluation and
management of patients undergoing noncardiac surgery16 and practice
advisory from the American Society of Anesthesiologists.17

d The Ketalar package insert (http://www.accessdata.fda.gov/drugsatfda_docs
/label/2012/016812s039lbl.pdf) provides essential information related to risk
of ketamine administration.
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Thedata available from these studies andother case reports in
the literature suggest that thedoseof ketaminehydrochloride typi-
callyused inthetreatmentofmooddisorders (0.5mg/kgper40min-
utes IV) does not appear to have significant effects on the respira-
tory status of healthy individuals or patients with depression who
areotherwisegenerallymedicallyhealthy.However, ketamine treat-
mentcouldhavemeaningfuleffectsonbloodpressureandheart rate
for some patients. Considering the potential risks associated with
ketaminehydrochlorideadministrationat thedoseof0.5mg/kgper
40minutes IV, it is recommendedthat cliniciansdelivering the treat-
mentbeprepared tomanagepotential cardiovascularevents should
theyoccur.Basedon this information,wesuggest that a licensedcli-
nician who can administer a Drug Enforcement Administration
Schedule III medication (inmost states this is anMDorDOwith ap-
propriate licensing) with Advanced Cardiac Life Support certifica-
tion should provide the treatments.

Because it is alsopossible forpatients toexperienceprominent
transient dissociative or evenpsychotomimetic effectswhile being
treatedwithketamine,22cliniciansshouldalsobefamiliarwithbehav-
ioralmanagementofpatientswithmarkedmentalstatuschangesand
beprepared to treat any emergencybehavioral situations. Further-
more, it is suggested that anon-site clinicianbeavailable andable to
evaluate thepatient forpotential behavioral risks, including suicidal
ideation,beforedischarge tohome.Finally, treatingcliniciansshould
be able to ensure that rapid follow-up evaluations of patients’ psy-
chiatric symptoms can be provided as needed.

Inadditiontotheminimalgeneral trainingrequirements, it isalso
recommended that cliniciansdevelopsome levelof experiencewith
thespecificmethodofketamineadministrationbeforeperformingthe
procedure independently.Precisedelineationof requiredexperience
anddocumentationof thisexperienceshouldbebasedon local com-
munitystandardsofpracticeand/orclinicalpracticecommittees.Re-
ports suchas theStatementonGrantingPrivileges forAdministration
ofModerateSedationtoPractitionersWhoAreNotAnesthesiaProfes-
sionals,publishedbytheAmericanSocietyofAnesthesiologists,23can
be used to inform the development of these standards.

Treatment Setting
Although the administration of ketamine at peak plasma concen-
trationssimilar to thoseproducedbyadoseof0.5mg/kgper40min-
utes IV has proven to be relatively safe to date, the potentially con-
cerning acute effects on cardiovascular function and behavior
suggest that the clinical setting should provide sufficient means of
monitoring the patients and providing immediate care if neces-
sary. Although there are relatively low levels of evidence to sup-
port theuseofanyspecificmonitoringmethods in reducing the risks
of ketamine treatment with doses that are lower than those used
inanesthesia, it shouldbeexpected that sucha facilityhaveameans
ofmonitoringbasic cardiovascular (electrocardiogram,bloodpres-
sure) and respiratory (oxygen saturation or end-tidal CO2) func-
tion. It shouldalsobeexpectedthat therewouldbemeasures inplace
to rapidly address and stabilize a patient if an event should arise.
These measures would include a means of delivering oxygen to
patients with reduced respiratory function, medication, and, if in-
dicated, restraints tomanagepotentiallydangerousbehavioral symp-
toms. Moreover, there should be an established plan to rapidly ad-

dress any sustained alterations in cardiovascular function, such as
providingadvancedcardiac life support or transfer to ahospital set-
ting capable of caring for acute cardiovascular events. Patients
deemed at higher risk for complications based on pretreatment
evaluation should be treated at a facility that is appropriately
equipped and staffed to manage any cardiovascular or respiratory
events that may occur.

Medication Delivery
Dose
Most clinical trials and case reports available in the literature have
used the ketamine hydrochloride dose of 0.5 mg/kg per 40 min-
utes IV that was cited in the original report by Berman et al.24 Lim-
ited information is available regarding theuseof different routes of
delivery and doses of ketamine. A meta-analysis of 6 trials assess-
ing theeffects of the standarddoseof0.5mg/kgper40minutes IV
and 3 trials assessing very low doses of ketamine hydrochloride
(50-mg intranasal spray, 0.1-0.4mg/kg IV, and 0.1-0.5mg/kg IV in-
tramuscularly or subcutaneously) reported that the dose of 0.5
mg/kgper40minutes IVappears tobemoreeffective thanvery low
doses in reducing theseverityofdepression.4However, there is sub-
stantial heterogeneity in thedesignof theclinical trials, and the total
number of participants included in that analysis is very few,
markedly limiting the ability to draw any firm conclusions from this
report.

Although there is now a growing number of reports examining
the effects of various doses and rates of ketamine infusion, includ-
ing studies showing lower doses and reduced infusion rates25-27 to
be effective and studies showing higher doses and extended infu-
sion rates28,29 tohave clinical benefit, at presentwebelieve that in-
sufficient information was provided in those studies to allow any
meaningful analysis of any specific doseor routeof treatment com-
paredwith the standarddose of0.5mg/kgper 40minutes IV. Con-
sidering the lower-level evidence for doses and routes of adminis-
trationother than0.5mg/kgper40minutes IV, if alternativedoses
are being used, that information should be presented to the pa-
tientduring the informedconsentprocess, andappropriateprecau-
tionsshouldbemade inmanagingany increased riskassociatedwith
the changes in ketamine administration. However, the use of alter-
native doses and routes of administration could be appropriate for
individual patients under specific conditions.

Oneexampleof a rationale fordoseadjustment is related to the
dosing of ketamine for patients with a high body mass index (cal-
culatedasweight inkilogramsdividedbyheight inmeters squared).
The fact that greater hemodynamic changes were observed in pa-
tientswith a bodymass index of 30 or higherwhowere receiving a
doseof0.5mg/kgper40minutes9 suggests that adjusting theket-
aminedosingto idealbodyweight (usingtheperson’scalculated ideal
bodyweight andnot actual bodyweight to determine dosing)may
beanappropriate step tohelpensure safety forpatientswithabody
mass indexof 30or higher. However, there is currently very limited
information supporting this approach.

Delivery Procedure
Tohelpbestensurepatient safetyand tominimize risks, it is strongly
advised that site-specific standard operating procedures be devel-

A Consensus Statement on Ketamine in the Treatment of Mood Disorders Special Communication Clinical Review& Education

jamapsychiatry.com (Reprinted) JAMAPsychiatry April 2017 Volume 74, Number 4 401

Copyright 2017 American Medical Association. All rights reserved.

Downloaded From: http://jamanetwork.com/pdfaccess.ashx?url=/data/journals/psych/936149/ by a University of Miami School of Medicine User  on 04/09/2017

http://www.jamapsychiatry.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2017.0080


Copyright 2017 American Medical Association. All rights reserved.

oped and followed for the delivery of ketamine treatments forma-
jor depressive episodes. The standard operating procedure should
containpredosing considerations covering the following: (1) confir-
mation of preprocedural evaluation and informed consent; (2) as-
sessmentofbaselinevital signs, includingbloodpressure,heart rate,
and oxygen saturation or end-tidal CO2; (3) criteria for acceptable
baseline vital signs before initiation ofmedication delivery (eBox 2
in the Supplement); and (4) incorporation of a “time-out” proce-
dure in which the name of the patient and correct dosing para-
meters are confirmed.

Standard operating procedures should also include specifi-
cally defined ongoing assessments of patients’ physiological and
mental status during the infusion process, including the following:
(1) assessment of respiratory status (ie, oxygen saturation or end-
tidal CO2); (2) assessment of cardiovascular function (blood pres-
sure and heart rate, reported on a regular basis); (3) assessment of
the level of consciousness (ie, Modified Observer’s Assessment of
Alertness/SedationScale30)orotherdocumentedassessmentof re-
sponsiveness; and (4) delineation of criteria for stopping the infu-
sion (eBox 3 in the Supplement) and a clear plan for managing car-
diovascular or behavioral events during treatment.

Immediateposttreatmentevaluations, assessments, andman-
agement should ensure that the patient has returned to a level of
function thatwill allow for safe return tohis or her current living en-
vironment. This assessment should include documentation of re-
turn to both baseline physiological measures and mental status. It
is also critical to ensure that a responsible adult is available to trans-
port the patient home if the treatment is being administered on an
outpatient basis. Recommendations regarding driving and use of
heavymachinery, aswell asuseof concomitantmedications, drugs,
or alcohol, should also be reviewed before discharge. It is also im-
portant to review follow-up procedures and ensure that the pa-
tient has ameans of rapidly contacting an appropriately trained cli-
nician if necessary.

Follow-up and Assessments
EfficacyMeasures of Short-term Repeated Administration
The existing data surrounding the benefits of repeated infusions of
ketamine remain limited.1,11 Althoughan increasingnumberof small
case series evaluate the efficacy of repeated ketamine administra-
tion for the treatment ofmajor depressive episodes, there is a very
small numberof randomizedclinical trials in the literature.1 The lack
of clinical trials in this areamakes it difficult to provide suggestions
onthe frequencyanddurationof treatmentwithevenmoderate lev-
els of confidence. Most studies and case reports published to date
on this topic have examined the effects of less than 1 month of
treatment.12,26,31-34

A recent randomized,placebo-controlled clinical trial (using sa-
line as the placebo) of 68 patients with treatment-resistant major
depressive disorder examined the efficacy of ketamine, 0.5mg/kg
per 40minutes IV, both 2 and 3 timesweekly for up to 2weeks and
foundbothdosing regimens tobenearlyequallyefficacious (change
in mean [SD] Montgomery-Åsberg Depression Rating Scale total
score forketamine2timesweekly, –18.4[12.0]vsplacebo,–5.7 [10.2];
and ketamine 3 timesweekly, –17.7 [7.3] vs placebo, –3.1 [5.7]).13 Af-
ter 2 weeks of treatment, patients treated with ketamine 2 times

weekly showed a 69% rate of response and 37.5% rate of remis-
sionvsplacebo,at 15%and7.7%,respectively,andthosetreatedwith
ketamine 3 times weekly had a 53.8% rate of response and 23.1%
rate of remission vs placebo, at 6%and0%, respectively. In the en-
suing open-label phase of the study, patients were allowed to con-
tinuewith activemedication at thedose frequency theywereorigi-
nally assigned foranadditional 2-weekperiod.At theendof4weeks
of treatment, the 13patientswho receivedketamine2 timesweekly
and continued to receive the additional 2weeks of treatment had a
mean27-point reduction intheMontgomery-ÅsbergDepressionRat-
ing Scale score compared with a 23-point decrease for the 13 pa-
tients who received ketamine 3 times weekly. Although this was
clearly not a definitive study, it is the best evidence currently avail-
able, to our knowledge, to suggest that twice-weekly dosing is as
efficacious as more frequent dosing for a period of up to 4 weeks.
In general,mostof theavailable reportsdescribing theeffects of re-
peatedtreatmentsshowedthe largestbenefitsoccurringearly in the
course of treatment, but some reports did show some cumulative
benefit of continued treatment.31

Very limited data exist to suggest a clear point of determining
the futility of treatment, but there are a few reports of patients re-
spondingaftermorethan3 infusions.Basedonthe limiteddataavail-
able, patients should be monitored closely using a rating instru-
ment toassessclinical change tobetter reevaluate the risk tobenefit
ratioof continued treatment. In addition,only 1 report suggests that
an increaseddoseof ketamine (beyond0.5mg/kgper40minutes)
may lead to a response to treatment in patients who had previ-
ously not responded.28 Equally few data are available to suggest a
standardnumber of treatments that should be administered toop-
timize longer-term benefit of the treatment.

Efficacy of Longer-term Repeated Administration
Toourknowledge, thereareextremely limitedpublisheddataonthe
longer-termeffectivenessandsafetyofketaminetreatment inmood
disorders. This literature is confined to a fewcase series that donot
allowus tomakeameaningful statementabout the longer-termuse
of ketamine.35,36 Several clinics providing such treatments are cur-
rentlyusinga2-or 3-weekcourseof ketaminedelivered2or3 times
per week, followed by a taper period and/or continued treatments
basedonempiricallydetermineddurationof responses for eachpa-
tient. However, there remain no published data that clearly sup-
port this practice, and it is strongly recommended that the relative
benefit of each ketamine infusion be considered in light of the po-
tential risks associatedwith longer-termexposure to ketamine and
the lack of published evidence for prolonged efficacywith ongoing
administration. The scarcity of this information is one of the major
drawbacks to be considered before initiating ketamine therapy for
patientswithmooddisorders and should bediscussedwith thepa-
tient before beginning treatment.

Safety Measures and Continuation of Treatment
Based on the known or suspected risks of cognitive impairment37

and cystitis38 associated with chronic high-frequency use of
ketamine and the known substance abuse liability of the drug,
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assessments of cognitive function, urinary discomfort, and sub-
stance use39 should be considered if repeated administrations are
provided (eBox 4 in the Supplement).

Considering the known potential for abuse of ketamine40 and
recent reports of abuse of prescribed ketamine for the treatment
ofdepression,41 clinicians shouldbevigilant about assessing thepo-
tential for patients to develop ketamine use disorder. Close clinical
follow-upwith intermittent urine toxicology screening for drugs of
abuse and inquiries about attempts to receive additional ketamine
treatmentsatother treatmentcentersshouldbe implementedwhen
clinical suspicionof ketamine abuse is present.Moreover, thenum-
ber and frequencyof treatments shouldbe limited to theminimum
necessary toachieveclinical response.Consideringtheevidencesug-
gesting that themechanismof action requires somedelayedphysi-
ological effect to the treatment anddoesnot appear to require sus-
tained blood concentrations of the drug to be present, there is no
evidence to support the practice of frequent ketamine administra-
tion. The previously mentioned report showing twice-weekly dos-
ing to be at least as effective as dosing 3 times a week13 for up to 4
weeks appears to support this idea instead of more frequent dos-
ing schedules.

At this point of early clinical development, we strongly advise
against the prescription of at-home self-administration of ket-
amine; it remainsprudent tohaveall dosesadministeredwithmedi-
cal supervision until more safety information obtained under con-
trolled situations can be collected. Discontinuation of ketamine
treatment is recommended if the dosing cannot be spaced out to a

minimum administration of 1 dose per week by the second month
of treatment. Thegoal remains to eventually taper anddiscontinue
treatment until more long-term safety data can be collected.

Future Directions
The rapid onset of robust, transient antidepressant effects associ-
ated with ketamine infusions has generatedmuch excitement and
hope for patientswith refractorymooddisorders and the clinicians
whotreat them.However, it isnecessary to recognize themajorgaps
that remain in our knowledge about the longer-term efficacy and
safety of ketamine infusions. Future research is needed to address
theseunansweredquestionsandconcerns.Althougheconomic fac-
torsmake it unlikely that large-scale, pivotal phase3 clinical trials of
racemic ketaminewill ever be completed, there are several studies
with federal andprivate foundation fundingaiming toaddress some
of these issues. It is imperative that clinicians and patients con-
tinue to consider enrollment in these studies when contemplating
ketaminetreatmentofamooddisorder. It isonly throughthesestan-
dardized clinical trials thatwewill be able to collect the data neces-
sary to answer some of the crucial questions pertaining to the effi-
cacy and safety of the drug. A second means of adding to the
knowledge base is to develop a coordinated system of data collec-
tion on all patients receiving ketamine for the treatment of mood
disorders.After sucha registry is created, all cliniciansprovidingket-
amine treatment should consider participation.
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Invited Commentary

Use of Ketamine in Clinical Practice
A Time for Optimism and Caution
Charles F. Zorumski, MD; Charles R. Conway, MD

Increasing evidence, primarily from small studies, supports
the idea that thedissociativeanestheticketaminehas rapidan-
tidepressant effects in patients with treatment-refractory
major depression.1 The beneficial effects of ketamine are ob-

served within hours of ad-
ministration and can last ap-
proximately 1 week. Given
that up to one-third of pa-

tientswithmajor depression fail current treatments,2 there is
a clear need for novel andmore effective treatments. Results
todatehave led to increasingoff-label useof ketamine in clini-
cal practices, with little guidance about clinical administra-
tion. In this issue of the JAMA Psychiatry, Sanacora and
colleagues3 provide a much-needed consensus statement to
help guide clinical use of ketamine.

Sanacora et al3 provide a thoughtful overview of ket-
amine use, including commentary about patient selection,
risks, clinician experience, treatment setting, drug adminis-
tration, and follow-up. The authors acknowledge the major
limitations in the available data: limitations that should give
pause to clinicians considering the use of ketamine in their
practices. Sanacora and colleagues3 state that data on ket-
amine in psychiatric practice, especially longer-term use of
ketamine, are limited or nonexistent. Thus, their recommen-
dations are purposefully vague in places.

There is little doubt that ketamine is having a major ef-
fect on psychiatry. If clinical studies continue to support the
antidepressant efficacyof ketamine,psychiatry couldenter an
era inwhichdrug infusions anddeliverieswithmore rapid re-
sponsesbecomecommon.Basic sciencestudiesexamining the
mechanismsunderlying ketamine are advancing rapidly, pro-
viding hope for even better treatments in the future.4 Al-
thoughketamine is anuncompetitive antagonist ofN-methyl-
D-aspartate glutamate receptors (NMDARs), rodent studies
indicate that ketamine produces its antidepressant-like
effects by enhancing transmissionmediated by the α-amino-
3-hydroxy-5-methyl-4-isoxazolepropionic acid class of gluta-
mate receptors throughmodulationof intracellular signaling.4

Studies are under way to understand how ketamine alters
human brain networks, as well as efforts to develop other

NMDAR antagonists for use in psychiatry.4 Recent data ques-
tion whether ketamine itself, and NMDAR antagonism spe-
cifically, are key mediators of antidepressant actions.5

Ketaminemetabolites that arenot active atNMDARs showan-
tidepressant-like effects in rodents,5 suggesting that alterna-
tivemechanisms could be important. Determining the role of
NMDARs and alternative mechanisms could perhaps lead to
antidepressants that are better tolerated by patients.

Despite great enthusiasm, the limitations highlighted by
Sanacora et al3 arenoteworthyand shouldbeemphasized.Be-
cause of limited data to guide clinical practice, these limita-
tions extend to almost every recommendation in the consen-
sus statement, including, perhaps most importantly, patient
selection.Thebulkof the literaturedescribes theeffectsofket-
amine in patients with treatment-refractory major depres-
sion. The definition of treatment-refractory major de-
pression and where treatments such as ketamine fall in the
algorithm for managing treatment-refractory major depres-
sion remainpoorlyunderstood.2 Evenwithin the literatureon
ketamine treatment, there is considerable variability indefin-
ing treatment-refractory major depression (some studies re-
quired only 1 antidepressant failure, and others studied pa-
tients who failed electroconvulsive therapy). It is unclear
whether patients with depression that is not treatment-
refractory or patients with other psychiatric illnesses are ap-
propriatecandidates forketamine treatment, andextremecau-
tionmust be exercised inpatientswithpsychotic or substance
use disorders.

There are also major limitations in what is understood
about thedose, durationof infusion, and route of administra-
tion for ketamine. Most studies examining ketamine for de-
pression use intravenous infusions of 0.5 mg/kg for 40 min-
utes. This dosing derives directly from a study by Krystal and
colleagues6 in the early 1990s in which they used this same
dosage to inducepsychotic andcognitive symptoms inhealthy
adults. Fortunately, psychotic symptoms last only a fewhours
and have not been a major problem in studies of ketamine in
depression.What is unknown iswhether other ketaminedos-
ing regimens would have more or fewer beneficial and ad-
verse effects.
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