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Abstract

receptor antagonism.

depression.

therapeutic options.

Introduction: Over the past decade, ketamine has been studied for major depressive disorder and bipolar
depression. Ketamine is believed to exert its antidepressant properties through N-methyl-D-aspartate

Methods: Study authors completed a literature review of seven randomized controlled trials of ketamine
usage in major depressive disorder and bipolar depression.

Results: Ketamine demonstrated a statistically significant improvement over placebo or midazolam in major
depressive disorder. Ketamine also exhibited a statistically significant improvement over placebo in bipolar

Discussion: Ketamine has shown promise in quickly reducing symptoms in patients with treatment resistant
depression and bipolar depression. Using ketamine may be helpful for patients that have exhausted other
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Introduction

In the 1960s, ketamine was derived from phencyclidine
and cyclohexamine and was found to have anesthetic and
analgesic properties with possible dissociative and hallu-
cinogenic effects. Ketamine is currently used in clinical
settings to induce anesthesia during short procedures. It is
also used for the treatment of postoperative, chronic

cpnp

cancer, and neuropathic pain as well as procedural
sedation in the emergency department. Recently, keta-
mine has shown the potential to treat major depressive
disorder (MDD) and bipolar depression.*

The noncompetitive inhibition of the N-methyl-D-aspar-
tate glutaminergic receptors by ketamine has been linked
to analgesic, dissociative, and neuroprotective effects.
Ketamine can also interact with opioid receptors at high
plasma concentrations, causing additional analgesic ef-
fects.?™ Ketamine is thought to exert its antidepressant
effects through N-methyl-D-aspartate receptor antago-
nism and possible inhibitory effects on the norepinephrine
and serotonin transporter function.®” Combining all these
effects, ketamine administration causes anesthesia, anal-
gesia, tachycardia, increased blood pressure, impaired
memory and cognitive function, and visual changes in a
dose-dependent manner.®*°
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Oral ketamine demonstrates poor oral bioavailability (17%
to 20%); therefore, intravenous (IV) administration is the
primary delivery route. When used for anesthesia, if can
be given intravenously or intramuscularly; however, when
used for pain management, it can also be given orally,
epidurally, intrathecally, and intranasally.*™** Ketamine is
water soluble and has a short half-life of 1 to 3 hours.® It is
metabolized to dehydronorketamine, norketamine, and
hydroxynorketamine.™ Norketamine is an active metab-
olite with one-third of the analgesic potency of ketamine.
The hepatic enzymes responsible for ketamine’s biotrans-
formation are CYP3A4, 2B6, and 2Cq.*>

Since ketamine is predominantly administered through
the IV route in the treatment of depression and bipolar
depression, this may pose some challenges. However, its
possible usage in patients holds significant promise. The
purpose of this review is to summarize and critique data
supporting the use of ketamine in depression and bipolar
depression.

A study completed by Berman et al*® was the first double-
blind placebo-controlled crossover trial to demonstrate
rapid antidepressant effects of ketamine following a single
dose (0.5 mg/kg infused over 40 minutes) in 7 patients. After
this initial study, additional trials showed a similar effect in
patients with unipolar and bipolar depression.*”*° Murrough
et al**** further added to this small body of research by
studying the effects of ketamine versus midazolam.

Methods

Study authors searched the EBSCO, PsycINFO, and
MEDLINE databases through December 2015 using the
key words “ketamine” and “depression” without limits on
publication year. Studies were included if they were
published in English in a peer-reviewed journal; were
randomized controlled trials of ketamine; included sub-
jects with the diagnosis of major depressive episode based
on DSM lll, IV, or V criteria; and if ketamine was
administered o.5 mg/kg IV or 5o mg intranasally. Seven
studies met inclusion criteria for this analysis. Five
evaluated the use of ketamine in MDD (Table 1) and 2
explored its use in bipolar depression (Table 2). Case
reports and case series were excluded from this review.
Study searches were performed by 2 authors (S5.G., K.K.),
and study selection was completed by 1 author (5.G.) and
verified by another author (T.M.).

Review of the Literature

Ketamine Versus Placebo

The objective of a single-setting, randomized, double-
blind, crossover study by Zarate et al”’ was to determine

whether ketamine can achieve a rapid antidepressant
response in 18 subjects with treatment-resistant unipolar
depression. Inclusion criteria consisted of men and women
aged 18- to 65-years-old who were inpatients with a
diagnosis of MDD recurrent without psychotic features
and who failed at least 2 previous adequate antidepres-
sant trials. Subjects were required to have a score of 18 or
higher on the 21-item Hamilton Depression Rating Scale
at screening and before the first administration of either
ketamine or placebo, be free of a comorbid substance use
disorder for at least 3 months, have a negative urine
toxicology screen, and have a 2-week medication free
period before the start of the study. Exclusion criteria
consisted of a DSM-IV diagnosis of bipolar disorder or a
history of antidepressant or substance-induced mania or
hypomania.

The primary outcome measure was the changes in the
Hamilton Depression Rating Scale scores from 60 minutes
before infusion to 40, 80, 110, and 230 minutes after
infusion. Rating scales were also administered 1, 2, 3, and
7 days after the infusion. Subjects were given ketamine
0.5 mg/kg intravenously infused over 40 minutes or 0.9%
saline on 2 test days, 1 week apart. A fixed-effects linear
model was used to examine differences between keta-
mine and placebo treatment from baseline to 7 days, and
carryover effects were examined using a linear mixed
model. Using only subjects who completed both phases of
the study (14/18), the linear mixed model showed
significant effects for drug (F=58.24; P < .o01), time
(F= 9.48; P<.001), and drug and time (F= 4.15,
P <.oo1). Ketamine exhibited statistically significant
improvement over placebo beginning at 110 minutes
through 7 days (P <.o5). When assessing possible
carryover effects, no effect for order was found (F=
1.54; P=.23). Adverse effects occurring more often in the
ketamine group included perceptual disturbances, confu-
sion, blood pressure increases, euphoria, dizziness, and
increased libido. None of these were serious and most
subsided within 8o minutes of the infusion.

Using a crossover design, each subject acted as his or her
own control and between-patient variability was removed.
Subjects were also required to have a 2-week medication-
free interval before trial entrance so only the effects of
ketamine would be exerted. Validated scales were used to
measure and assess outcomes. The main limitations of
this study included its small sample size and lack of
generalizability to other forms of depression besides
treatment-resistant unipolar depression. Also, the percep-
tual disturbances experienced by subjects receiving
ketamine could have compromised the blinding of the
study.

The objective of a single-setting, randomized, double-
blind, crossover study by Diazgranados et al*® was to

Ment Health Clin [Internet]. 2017;7(2):16-23. DOI: 10.9740/mhc.2017.01.016 17



TABLE 1: Use of ketamine in major depressive disorder

Ketamine Outcome
Study Design Sample Size Dosing Measures Results Limitations
Berman et al,*® 2000: 7 IV: 0.5 mg/ 25-item HDRS HDRS scores decreased Small sample size
Single-center, double- kg over by 14 * 10 points in
blind, randomized, 40 the ketamine group
crossover, placebo- minutes versus o = 12 points
controlled (saline) in the placebo group.
Zarate et al,*” 2006: 18 IV: 0.5 mg/ 21-item HDRS Ketamine exhibited Small sample size
Single-center, double- kg over statistically significant Lack of
blind, randomized, 40 improvement over generalizability
crossover, placebo- minutes placebo beginning at
controlled (saline) 110 minutes through 7 Per;eptual
days (P < .05). d|sturbances
experienced by
subjects
receiving
ketamine can
compromise
study blind
Murrough et al,** 2013: 47 (ketamine)  IV: 0.5 mg/ MADRS At 24 hours, the mean Power not quite
Two-site, double-blind, 25 (midazolam) kg over MADRS scores for the reached
randomized, parallel- 40 ketamine and Lacking
arm, active placebo- minutes midazolam groups information on
controlled (midazolam) were 14.77 (95% Cl use of ketamine
=11.3-17.80) and with other
22.72 (95% Cl = 18.85- antidepressant
26.59), respectively, or antipsychotic
resulting in a medications
significant difference
between the groups
(P <.oo1, df = 68).
Lapidus et al,*° 2014: 18 Intranasal: MADRS Twenty-four hours after Small sample size
Single-center, double- 50 mg the intervention, Lack of

blind, randomized,
crossover, placebo-
controlled (saline)

depressive symptoms
were statistically
significant in the
ketamine group
compared with the
placebo group (t

= 4.39; P <.oo1).

generalizability

Perceptual
disturbances
experienced by
subjects
receiving
ketamine can
compromise
study blind

Difficult to
distinguish
between an
intrinsic effect
of ketamine and
combination of
ketamine with
other
antidepressants

determine whether ketamine produces a rapid antide-
pressant response in 18 subjects with treatment-resistant
bipolar depression. Inclusion criteria consisted of men and
women aged 18 to 65 years who were inpatients with a
diagnosis of bipolar I or Il depression without psychotic
features and had failed 1 previous adequate antidepres-
sant trial and 1 prospective trial of either lithium or
valproic acid while hospitalized. Subjects were required to

have a current major depressive episode for at least 4
weeks, have a score of 20 or greater on the Montgomery-
Asberg Depression Rating Scale (MADRS) at screening
and before the first administration of either ketamine or
placebo, be free of a comorbid substance-use disorder for
at least 3 months, judged clinically not to be at serious risk
of suicide, and medication free of any other psychotropic
medication except lithium (serum lithium 0.6-1.2 mEq/L)
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TABLE 1: Use of ketamine in major depressive disorder (continued)

Ketamine
Study Design Sample Size Dosing Outcome Measures Results Limitations
Murrough et al,** 2015: 62 IV: 0.5 mg/  Several different The change in subjects’  Failed to state
Two-site, double-blind, kg over neurocognitive processing speed (F how many
randomized, parallel- 40 assessments were =6.58, P =.013), responders
arm, active-placebo minutes performed at baseline, verbal learning (F compared with
controlled (midazolam) including processing =6.80, P = .012), and nonresponders

speed (category
fluency, Trails A, Brief
Assessment of
Cognition in
Schizophrenia Digit

visual learning (F
= 6.48, P = .014) were

there were in
the treatment

Symbol), working
memory (Wechsler

found to be group and
significantly improved neglected to
over the midazolam take MADRS
treatment arm. scores after
infusion

Memory Scale-llI
Spatial Span, letter-
number), verbal
learning (Hopkins
Verbal Learning Test
learning and delay),
visual learning (Brief
Visual Memory Test
learning), and
reasoning/problem

solving

(Neuropsychological
Assessment Batter

Mazes).

Cl = confidence interval; df = degrees of freedom; HDRS = Hamilton Depression Rating Scale; IV = intravenous; MADRS = Montgomery-Asberg

Depression Rating Scale.

or valproic acid (50-125 pg/mL) for at least 2 weeks before
randomization (5 weeks for fluoxetine). Exclusion criteria
consisted of any serious unstable medical condition,
pregnancy or nursing, and previous treatment with
ketamine.

The primary outcome measure was changes in the
MADRS scores from 60 minutes before infusion to 4o,
80, 110, and 230 minutes after infusion. Rating scales were
also administered 1, 2, 3, 7, 10, and 14 days after the
infusion. Subjects were given ketamine o.5 mg/kg
intravenously infused over 40 minutes or 0.9% saline on
2 test days, 2 weeks apart. A sample size of 19 was
expected to reach 9o% power with a 2-tailed test based
on response rates at day 1. Linear mixed models with
fixed, repeated-measures factors for time and treatment
were used, and the primary analysis was intent to treat.
Carryover effects were investigated by comparing the
baseline values in each study phase within different
analysis models. Using all available data in the intent-to-
treat sample, the linear mixed model denoted a significant
interaction between time and drug (F=3.22; P <.oo01).
Ketamine displayed depressive symptom improvement
compared with placebo beginning at 40 minutes and
lasting through day 3 (P <.oo01). Comparisons at days 7,
10, and 14 were not statistically significant (P=.21,

P=.13, and P=.09, respectively). When examining
potential carryover effects, no effect for order was
established (F=1.48; P=.24). Adverse effects occurring
more frequently in the ketamine group included dissoci-
ation, feeling strange, dry mouth, tachycardia, and
increased blood pressure. None of these were serious
and most subsided within 8o minutes of the infusion.

Since this trial was also a crossover design, its strengths
and limitations are similar to those of the aforementioned
study.”” However, an additional strength is the power
calculation that was completed before the study and that
90% power was nearly reached on day 1 with strict
inclusion criteria. A possible limitation is the subjects’
continued use of lithium or valproic acid. A study by
Zarate et al*® was a replication of the previous study by
Diazgranados et al.*®

The objective, inclusion and exclusion criteria, study
design, statistical analysis, and outcome measures were
the same. A sample size of 20 was expected to reach 80%
power with a 2-tailed test. This study only enrolled 15
patients, so power was not achieved. Using all available
data with the intent-to-treat sample, the linear mixed
model showed a significant drug by time interaction
(F=5.94; P <.001). Ketamine exhibited depressive symp-
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TABLE 2: Use of ketamine in bipolar depression

Ketamine Outcome
Study Design Sample Size Dosing Measures Results Limitations
Diazgranados et 18 IV: 0.5 mg/ MADRS Ketamine displayed Small sample size
a|118 2010: kg over depressive symptom Lack of generalizability
Single-center, 40 improvement .
double-blind, minutes compared with Perceptl_JaI disturbances
randomized, placebo beginning at experienced by
crossover, 40 minutes and lasting subjects receiving
placebo- through day 3 ketamine can
controlled (P < .001). compromise study
(saline) blind
Subjects continued use
of lithium or valproic
acid
Zarate et al,*® 15 IV: 0.5 mg/ MADRS Ketamine exhibited Small sample size
2012: Single- kg over depressive symptom Lack of generalizability
center, double- 40 improvement versus )
blind, minutes placebo from 40 Perceptl_JaI disturbances
randomized, minutes to 3 days experienced by
crossover, after infusion subJec_ts receiving
placebo- (P < .05). ketamme‘can
controlled compromise study
(saline) blind

Subjects continued use
of lithium or valproic
acid

Power not achieved

IV = intravenous; MADRS = Montgomery-Asberg Depression Rating Scale.

tom improvement versus placebo from 40 minutes to 3
days after infusion (P <.og). Comparisons at days 7, 10,
and 14 were not statistically significant (P=.34, P=.93,
and P =.19, respectively). When studying possible carry-
over effects, no effect for order was established (P =.43).
Adverse effects occurring more often in the ketamine
group were dry mouth, dizziness, difficulty falling asleep,
and flatulence.

A study by Lapidus et al** was the first randomized
controlled trial to determine the effects of intranasal
ketamine. The study objective of this single-setting,
randomized, double-blind crossover trial was to test the
rapid antidepressant effect of one 5o-mg dose of
intranasal ketamine in patients with major depression.
Inclusion criteria consisted of men and women aged 21 to
65 years with a primary diagnosis of MDD without
psychotic features and who had failed at least 1 adequate
antidepressant trial. Subjects were required to have a
score of at least 30 or greater on the Inventory of
Depressive Symptomatology — Clinician Rated and have a
negative urine toxicology screen. Women of childbearing
potential had to maintain adequate birth control for the
study duration. All subjects were allowed to remain on
stable doses of antidepressants and other psychotropic
medications. Exclusion criteria consisted of any unstable
medical condition, high risk of suicide, substance-use

disorder within 6 months before the study, any psychotic
disorder, bipolar disorder, developmental disorder, life-
time use disorder of ketamine or phencyclidine, and
pregnancy.

The primary outcome measure was changes in the
MADRS score 24 hours after administration of ketamine
or placebo. Ratings were given 60 minutes before
intervention as well as 40, 120, and 240 minutes after.
Ratings were also administered 1, 2, 3, and 7 days after
administration. Eighteen subjects were given 50 mg
ketamine or 0.9% saline intranasally through an LMA
MADgic mucosal atomization device on 2 test days, 1
week apart. A mixed-model approach was used to assess
treatment, period, and carryover, and the primary analysis
was a modified intent to treat. Twenty-four hours after the
intervention, depressive symptoms were significantly
improved in the ketamine group compared with the
placebo group (t=4.39; P <.001). The mean difference in
MADRS score between ketamine and placebo was
7.6 £ 3.7 (95% confidence interval [Cl]] =3.9-11.3). The
repeated-measures mixed linear models analysis reported
greater improvement with ketamine versus placebo over
the 7 day follow-up period (F=28.10; P <.o01). Adverse
effects occurring more frequently in the ketamine group
were feeling strange, poor memory, and fatigue. None of
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these were serious and all subsided within 4 hours after
the intervention.

A possible strength or limitation is the inclusion of
subjects taking antidepressants and psychotropic medica-
tions during the study period. While this may render it
difficult to distinguish between an intrinsic effect of
ketamine and the combination of ketamine with other
antidepressants, it may reflect clinical practice and the
potential use of ketamine in treatment-resistant popula-
tions.

Ketamine Versus Midazolam

The small study size and lack of active control trials in
previous studies investigating the use of ketamine for
MDD inspired the study by Murrough et al.>* The objective
of this 2-site, double-blind study was to test the rapid
antidepressant efficacy of ketamine in treatment-resistant
MDD using an active placebo-control condition. Inclusion
criteria included the following: 21 to 8o years old, primary
diagnosis of MDD, previously failed at least 2 therapeutic
trials of antidepressant therapy, a history of at least 1
previous MDD episode, or a diagnosis of chronic MDD in
addition to an Inventory of Depressive Symptomology
test score >32 at baseline and 24 hours before infusion.
Subjects were required to abstain from antidepressant
and psychotropic medications for 1 to 4 weeks before
infusion, and remain drug free until the conclusion of the
study. Subjects were excluded if they had a lifetime
history of a psychotic illness, bipolar disorder, alcohol or
substance abuse in the past 2 years, an unstable medical
condition, serious and imminent suicidal or homicidal
ideation, a score <27 on the Mini Mental State
Examination, or taking medications contraindicated with
the study drug therapy. Seventy-three subjects were
randomized to receive treatment with either ketamine or
midazolam. Forty-eight received ketamine 0.5 mg/kg and
25 received midazolam o.045 mg/kg both infused over 40
minutes. The primary outcome was a reduction in
depression severity assessed via the MADRS 24 hours
after infusion. A sample size of 72 randomly assigned in a
2:1 ratio (ketamine versus midazolam) would provide 80%
power to detect a change in MADRS scores at 24 hours as
a function of treatment.

Forty-seven subjects from the ketamine group and 25
from the midazolam group were included in the modified
intention-to-treat analysis. Baseline characteristics were
similar between the 2 groups. At 24 hours, the mean
MADRS scores for the ketamine and midazolam groups
were 14.77 (95% Cl=11.3-17.80) and 22.72 (95%
Cl=18.85-26.59), respectively, resulting in a significant
difference between the groups (P <.oo1, degrees of
freedom [df]=68). When adjusted for baseline and site,
there was a significant difference between MADRS scores

in both groups (95% Cl=3.20-12.7) without a difference
between sites (P=.43, df=1.70). Subject’s scores were
studied at 1, 2, 3, and 7 days after infusion to evaluate
durability of ketamine’s effects. Analysis failed to show
changes over time as a function of treatment (F=75.93,
df=1,202, P <.58), but showed main effects for time
(F=7.62, df=1,202, P <.006) and treatment (F=5.93,
df=1,202, P <.02). The study showed that over time,
subjects in the ketamine group had lower MADRS scores
(mean 16.93; 95% Cl=14.03-19.82) than the midazolam
group (mean=23.19; 95% Cl=19.02-27.34; t=2.33,
df =202, P <.02). The positive effects of ketamine were
lost starting around day 3 after infusion. At day 7, the
positive effects on depression shown through the MADRS
scale no longer showed significant differences between
groups. Adverse effects lasting up to 4 hours and
occurring more frequently in the ketamine group were
dizziness, blurred vision, headache, nausea or vomiting,
dry mouth, poor coordination, poor concentration, and
restlessness. Of the subjects receiving ketamine, 17%
reported significant dissociative symptoms after infusion
which subsided within 2 hours.

Murrough et al** were successful in creating a strong
study design that maximized internal and external validity.
Study investigators did so by standardizing infusion and
monitoring procedures, using blinding in the study and
having an effective control that resulted in similar side
effects at the time of and 24 hours after infusion. Using a
nonactive drug placebo would undermine the integrity of
the study as ketamine produces behavioral effects that
would not be present using nondrug placebo. Limitations
of this trial include not quite reaching power and lacking
information on use of ketamine with other antidepressant
or antipsychotic medications that may be used to manage
MDD. Many patients with MDD may also have other
concurrent mental illnesses, and many of these conditions
were excluded from the study.

Another study by Murrough et al** assessed cognitive
functioning after a single dose of ketamine. Study
investigators theorized that neurocognitive performance
would not be reduced 7 days after ketamine administra-
tion; however, the primary outcome measure was a 50%
reduction in MADRS score relative to baseline. This study
was similar in sites and design to the previous study.**
Sixty-two subjects underwent randomization to receive
either a single IV infusion of ketamine o.5 mg/kg (n=43)
or midazolam 0.045 mg/kg (n =19) over 40 minutes under
double-blind conditions. Several different neurocognitive
assessments were performed at baseline, including
processing speed (category fluency, Trails A, Brief
Assessment of Cognition in Schizophrenia Digit Symbol),
working memory (Wechsler Memory Scale-lll Spatial
Span, letter-number), verbal learning (Hopkins Verbal
Learning Test learning and delay), visual learning (Brief
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Visual Memory Test learning), and reasoning/problem
solving (Neuropsychological Assessment Batter Mazes).

The effects of time, treatment condition, and antidepres-
sant response were analyzed using analysis of variance
models and logistic regression. The change in subjects’
processing speed (F=6.58; P=.013), verbal learning
(F=6.80; P=.012), and visual learning (F=6.48;
P=.014) were found to be significantly improved over
the midazolam treatment arm. There were no changes in
working memory or reasoning. It was determined through
linear regression that ketamine responders had signifi-
cantly slower processing speed at baseline (T score -
43.37 = 8.78) compared with ketamine nonresponders (T
score =49.24 * 10.1; F=4.36; P=.043).

The study of Murrough et al** was well designed and had
a fairly large sample size for this subject matter and strict
inclusion and exclusion criteria. Another strength was the
use of an active placebo to control for expectation bias.
The authors used appropriate statistical analyses; howev-
er, they failed to state how many responders compared
with nonresponders there were in the treatment group
and neglected to take MADRS scores after infusion.

Discussion

Ketamine has shown promise in quickly reducing
symptoms in patients with treatment-resistant depres-
sion and bipolar depression. Several small clinical trials
have shown that a single subanesthetic dose of
ketamine, 0.5smg/kg infused over 40 minutes, produces
a quick antidepressant response within 2 to 4 hours of
administration.®® This antidepressant effect may reach
the highest impact 24 hours after infusion and last up to
7 days. A meta-analysis by Romeo et al** analyzed
ketamine’s efficacy in depression at day 1, day 2, days 3-
4, day 7, and day 14 compared with placebo in
treatment-resistant depression. Ketamine demonstrated
a statistically significant antidepressant effect compared
with placebo from day 1 through day 7. Analyses were
repeated to determine if there were any efficacy
differences between unipolar and bipolar depression.
When including only participants with unipolar depres-
sion, ketamine’s efficacy was not affected from day 1
through day 7. Patients with bipolar depression, howev-
er, only saw efficacy through day 4.

Ketamine offers many advantages to patients suffering
from treatment-resistant depression and bipolar de-
pression. These include a novel mechanism of action, a
fast antidepressant effect, and the absence of some
known antidepressant adverse effects (weight changes,
sexual dysfunction).?* Although ketamine works quickly,
its antidepressant effects appear to be temporary

(lasting a few days to a week) after a single infusion.
Ketamine also has its own adverse effect profile along
with abuse potential. Reported adverse effects include
psychotic and dissociative effects, blood pressure and
heart rate fluctuations, blurry vision, and drowsiness.?3
Another risk to consider is the current unregulated
practice of ketamine prescribing, dispensing, and
monitoring. Patients may perform an Internet search
to locate ketamine prescribers and compounding
pharmacies that will allow them to receive intranasal
and sublingual formulations of ketamine in the mail.*
Thus, the selection of ketamine for patients will depend
on a thorough review of the risks and benefits to each
individual.

Using ketamine appears to be a helpful option for patients
who have exhausted other pharmacotherapeutic avenues.
Current data suggest that a single infusion of ketamine is
appropriate for patients with treatment resistant unipolar
or bipolar depression without psychotic features who lack
substance-use disorders. However, larger, multisite, and
more generalizable trials should be done to further
supplement and enhance the available evidence. These
studies should explore the use of ketamine given in
multiple infusions for treatment-resistant depression or
bipolar depression and examine the utility of ketamine in
depressed patients with suicidality. Also, as it does not
seem reasonable to completely withdraw antidepressant
or mood-stabilizing medication for weeks in clinical
practice, studies analyzing ketamine as adjunctive treat-
ment to these agents in patients with a partial response to
medications alone seems logical. Lastly, the authors of
this manuscript recommend further research regarding
ketamine administration frequency to elicit best outcomes
for patients.
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