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ABSTRACT

Objective: Rapid-acting treatment options are needed for major depressive
disorder (MDD). The objective of this systematic review and meta-analysis was
to estimate the magnitude of the treatment effect for intranasal esketamine
over placebo at 24 hours after the first dose and at endpoint.

Data Sources: PubMed, abstracts of major psychiatric meetings, and
ClinicalTrials.gov were searched up to November 2020 with no language
constraints, cross-referencing the term intranasal with esketamine and
randomized.

Study Selection: Of 27 studies reviewed, 8 articles, with a total of 1,437 patients
with MDD, met study criteria and were included in the meta-analysis.

Data Extraction: Randomized, double-blind clinical trials comparing adjunctive
treatment of standard antidepressants with intranasal esketamine for MDD,
using intranasal placebo augmentation as a comparator, were selected.

Results: Estimates of the standardized mean difference (SMD) in change

scores were pooled after examining for homogeneity using the test statistic
proposed by DerSimonian and Laird. Findings of the random effects model
were presented. Augmentation of standard antidepressants with intranasal
esketamine resulted in greater Montgomery-Asberg Depression Rating Scale
(MADRS) score reduction than adjunctive intranasal placebo at 24 hours. Across
the trials, the SMD was 0.34 (95% CI=0.11 to 0.46, P <.0001) with a 2.9-point
greater mean MADRS score reduction following intranasal esketamine versus
active control plus intranasal saline. A similar finding was evident at endpoint.

Conclusions: This updated systematic review and meta-analysis found that
augmentation of antidepressants with intranasal esketamine was statistically
and clinically more effective in reducing depression severity than augmentation
with placebo, at both 24 hours and study endpoint. Future studies are needed
to evaluate dose-response relationship for esketamine.
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Major depressive disorder (MDD)
is a common clinical challenge for
psychiatry services and is one of the 5 leading
causes of years lived with disability globally.!~®
Clinicians currently lack rapid-acting treatment
options for patients presenting with MDD, as
all US Food and Drug Administration (FDA)-
approved oral antidepressants take weeks to
months for maximal therapeutic effect.” In the
past decade, significant progress has been made
in understanding the potential of ketamine and
its S-enantiomer, esketamine, as antidepressants.
Controlled clinical trials have demonstrated
the fast-acting benefits of intravenous (IV)
ketamine or esketamine in the treatment of
MDD.%? In the United States and European
Union, intranasal (IN) esketamine has been
granted approval as an adjunctive medication for
treatment-resistant unipolar depression (TRD).!°
However, individual phase 3 studies did not
demonstrate a statistically significantly greater
number of responders at day 2 (24 hours) who
maintained their response throughout the study
for esketamine compared to controls!"!? (key
secondary endpoint for demonstrating rapidity
of action as agreed upon by FDA and sponsor).
Therefore, the primary aim of this meta-analysis
is to estimate the magnitude of the treatment
effect for intranasal esketamine over placebo at
24 hours after the first dose. In addition, given
that several studies focusing on the use of IN
esketamine in MDD have been completed since
our previous meta-analysis,'® a secondary aim
of this analysis is to include these additional
studies to estimate the magnitude of effect for
IN esketamine versus control at study endpoint.

METHODS

Data Sources and Search Strategy

Studies were first identified using searches
of PubMed up to November 2020. Searches
were conducted by cross-referencing the term
intranasal with the terms esketamine and
randomized. No language or year of publication
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Clinical Points

B Rapid-acting treatment options are needed for major
depressive disorder, but more information is needed on
the effectiveness of newer treatments such as intranasal
esketamine.

B |n this updated systematic review and meta-analysis,
augmentation of antidepressants with intranasal
esketamine was found to be more effective in reducing
depression severity than augmentation with placebo at 24
hours and study endpoint.

restrictions were used. We also obtained the program syllabi
and searched the abstracts of major psychiatric meetings held
since 2015 (American Psychiatric Association, American
Society of Clinical Psychopharmacology, European College
of Neuropsychopharmacology, Collegium Internationale
Neuropsychopharmacologicum, Society of Biological
Psychiatry, World Federation of Societies of Biological
Psychiatry, World Psychiatric Association, and International
Society for Affective Disorders). Authors or study sponsors
were contacted to obtain a copy of the presentation as well
as any pertinent study details. Finally, the ClinicalTrials.
gov database was searched for any completed studies not
identified by any of the above methods.

Study Selection

We selected randomized, double-blind clinical trials
comparing adjunctive treatment of standard antidepressants
with IN esketamine for MDD. Further, we selected studies
that used IN placebo augmentation as a comparator. We then
selected studies that also met the following inclusion criteria:

1. Studies that used either the Hamilton Depression
Rating Scale (HDRS)'* or the Montgomery-Asberg
Depression Rating Scale (MADRS)' as their
primary outcome measure.

2. Studies that exclusively focused on patients with
MDD.

Reports were excluded if they exclusively focused on
the treatment of patients with bipolar disorder, dysthymic
disorder, psychotic MDD, minor depressive disorder,
seasonal affective disorder, depression with a specific medical
condition, or active alcohol or substance abuse disorders.
Reports not describing original data (ie, containing data
published elsewhere) and those that were not focused on
the acute phase of treatment (ie, continuation, maintenance,
relapse prevention) were excluded. For multiple poster
presentations of a trial, the most recent presentation was
used.

Data Extraction

Data were extracted with the use of a pre-coded form.
The following data were extracted from studies included in
the meta-analysis: the number of patients randomized to
each treatment arm, the study population (TRD vs MDD

with suicidal ideation [SI]), treatment setting (inpatient
vs outpatient), geographic region in which the study was
conducted, duration of the trial, dosing and frequency of
administration of esketamine, type of control used, primary
outcome measure used (HDRS or MADRS), and baseline and
mean change in scores from baseline and their corresponding
standard deviations for the primary outcome measure
at 24 hours and study endpoint, as well as corresponding
remission rates. Data were extracted independently by 2 of
the authors (G.L.P, N.I.), and any discrepancies resolved in
a joint meeting when the final dataset was compiled. A few
missing datapoints were obtained from the Yale University
Data Access (YODA) project (carried out under YODA
Project #2021-4818), which has an agreement with Janssen
Research & Development, L.L.C.

Quantitative Data Synthesis

The primary outcome of the meta-analysis was to
compare the standardized mean difference in change in
primary outcome scores between adjunctive esketamine
and placebo. To accomplish this, we pooled the estimates
of standardized mean difference (SMD) in change scores
after examining for homogeneity using the test statistic
proposed by DerSimonian and Laird,'® We presented as
our final estimate the findings of the random effects model;
this model is more conservative than the fixed-effects model
and incorporates both within-study and between-study
variance. Exploratory analyses included evaluating TRD
and SI studies separately and evaluating studies by dose
separately. All exploratory analyses were conducted in an
identical fashion as the primary and secondary analyses. All
analyses utilized the meta package of meta-analytic tools as
implemented in Stata 15.17

Role of the Funding Source

This was an unfunded study. The senior author had full
access to all the data in the study and had final responsibility
for the decision to submit for publication.

RESULTS

Initially, 26 abstracts were identified with the use of
PubMed. Of these, 16 involved reviews of the use of
ketamine or esketamine in MDD or other psychiatric
disorders, 2 involved clinical trials in healthy controls,
and 1 was a proposed protocol for a future study. The
remaining 7 abstracts described double-blind, randomized
studies in MDD. These 7 articles were obtained and
reviewed thoroughly.!1218-22 Al were deemed eligible
for inclusion. One additional study was identified with
the use of ClinicalTrials.gov?* (see Figure 1 for study flow
information).

We were able to obtain efficacy data (SMD of change
in scores) on each clinical trial’s primary outcome measure
for all 8 trials (see Table 1 for trials information). Thus, the
meta-analysis was all-inclusive, with all existing studies
pooled involving a total of 1,437 patients with MDD (928
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Figure 1. PRISMA Diagram of Study Flow
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Abbreviation: RCT=randomized controlled trial.

Table 1. Trials Information

24h  Duration  Outcome Typeof AMADRS?24h A MADRS?

Publication Population MADRS  (weeks) (MADRS) Setting Location Dose (mg)  control control endpoint control

Daly et al, TRD Yes 1 Day 7 Outpatient NA, Belgium, 28,56,84 IN Pbo -5.7 -49
20188 Japan

Popova et al, TRD Yes 4 Day 28 Outpatient NA, EU 56-84 New AD + -5 -17
2019'2 IN Pbo

Fedgchin et al, TRD Yes 4 Day 28 Outpatient NA, EU, LA 56, 84 New AD + -6.4 -14.8
2019" IN Pbo

Ochs-Ross et al, TRD No 4 Day 28 Outpatient NA, EU, LA, 28-84 New AD + N/A -6.3
2020'° SA IN Pbo

NCT02918318% TRD Yes 4 Day 28 Outpatient Japan 28,56,84 New AD + -7.2 -15.3

IN Pbo

Canuso et al, Sl Yes 4 4 Hours Inpatient NA 84 SOCAD -12.8 -23
2018%

Fu et al, 20202 S| Yes 4 24 Hours Inpatient  NA,EU,AP, 84 SOC AD -12.8 -25.8

SA

lonescu et al, Sl Yes 4 24 Hours Inpatient NA, EU, LA 84 SOCAD -124 -26.4

20192

aA MADRS =mean MADRS score reduction.

Abbreviations: AD =antidepressant, AP =Asia Pacific, EU=Europe, IN=intranasal, LA=Latin America, MADRS = Montgomery-Asberg Depression Rating
Scale, NA=North America, N/A=not applicable, Pbo = placebo, SA =South Africa, SI=suicidal ideation, SOC AD = standard of inpatient care plus new
antidepressant, TRD =treatment-resistant depression.
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Table 2. Results of Exploratory Analyses

Group Heterogeneity No. of
comparison  Timepoint  SMD 95% Cl Pvalue P value comparisons
All studies 24 h 0.34 0.24t00.44  <.0001 446 16
All studies Endpoint 0.26 0.16 t0 0.37 .004 .288 16
Slonly 24h 0.35 021t0049  <.0001 297 3
Slonly Endpoint 0.27 0.13t00.42 .0002 147 3
TRD only 24h 0.35 021t00.49  <.0001 297 13
TRD only Endpoint 0.27 0.13t0 0.42 <.0001 147 13
28 mgonly  24h 0.46 0.14t00.78  <.0001 .388 3
28 mgonly  Endpoint 0.13 -0.17t00.45 395 379 3
56mgonly 24h 0.38 0.11t0 0.65 .005 .263 4
56 mgonly  Endpoint 0.27 -0.05t00.59 .103 .149 4
84mgonly 24h 0.33 0.18t00.49  <.0001 29 7
84mgonly  Endpoint 0.28 0.11t0 0.46 .01 167 7

Abbreviations: Sl =suicidal ideation, SMD = standardized mean difference, TRD =treatment-

resistant depression.

Figure 2. Reduction in MADRS Score With Esketamine Versus Placebo
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Abbreviations: MADRS = Montgomery-Asberg Depression Rating Scale, Sl =suicidal ideation, TRD =treatment-resistant depression.

patients with TRD, 509 with MDD with SI) randomized
to adjunctive treatment with either intranasal esketamine
(802 patients) or placebo (635 patients). Outcome measure
uniformity across studies was optimal, since all trials
involved the use of MADRS as the study primary outcome
measure. Augmentation of standard antidepressants with IN
esketamine resulted in greater MADRS score reduction than
adjunctive IN placebo at 24 hours. Specifically, across the
trials, the SMD was 0.34 (95% CI=0.11 to 0.46, P<.0001),
with a 2.9-point greater mean MADRS score reduction
following adjunctive IN esketamine versus active control
plus IN saline. A similar finding was evident at endpoint also
(SMD =0.26,95% CI=0.16 to 0.37, P=.004), with a 3-point
mean MADRS score reduction for adjunctive esketamine
versus placebo. Augmentation of standard antidepressants
with IN esketamine resulted in greater MADRS remission
rate than adjunctive IN placebo at 24 hours. Specifically,
across the trials, the risk ratio (RR) for remission at 24

hours was 2.31 (P<.0001) with no statistically significant
heterogeneity (P=.7) and 1.37 at endpoint (P<.0001) with
no statistically significant heterogeneity (P=.7). Mean
remission rates at 24 hours and endpoint for esketamine and
placebo, respectively, were 16.7% versus 7.3% at 24 hours
(number needed to treat [NNT]=10) and 27.9% versus
22.9% at endpoint (NNT =20).

Exploratory analyses were conducted involving
(1) grouping by dose and (2) subdividing studies into
those examining pure TRD vs SI populations. Results of
exploratory analyses are also outlined in Table 2 and Figure
2. Meta-regressions did not reveal dose to be a predictor of
SMD at 24 hours (P=.8) or at endpoint (P=.7). Similarly,
meta-regressions did not reveal dose to be a predictor of RR
of remission at 24 hours (P=.4) or at endpoint (P=.7). In
addition, meta-regressions did not reveal study population
(acute suicidal ideation versus TRD) to be a predictor of
SMD at 24 hours (P=.8) or at endpoint (P=.9). Similarly,

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2022 Copyright Physicians Postgraduate Press, Inc.

e4 [E PSYCHIATRIST.COM

J Clin Psychiatry 84:1, January/February 2023



meta-Tegressions did not reveal study population’ (acute
suicidal ideation versus TRD) to be a predictor of RR
of remission at 24 hours (P=.5) or at endpoint (P=.7).
Finally, meta-regressions did reveal greater baseline
severity to serve as a predictor of lower RR of remission
at 24 hours (coefficient=-0.2; P=.04) but not at endpoint
(coefficient=-0.6; P=.09), while meta-regressions did not
reveal greater baseline severity to serve as a predictor of
lower SMD at 24 hours (P=.05) or at endpoint (P=.08).

DISCUSSION

In this systematic review and meta-analysis, 8 clinical
trials of IN esketamine versus placebo were pooled,
involving a total of 1,437 subjects—nearly double the
sample size from a previous meta-analysis conducted by
our group.'® Due to the use of multiple doses in 2 trials, and
the sequential-parallel comparison design in 1 trial,'® these
yielded a total of 16 esketamine vs placebo comparisons.
Using a meta-analysis of these comparisons, we found
that augmentation of antidepressants with IN esketamine
was significantly more effective in reducing depression
severity than augmentation with placebo. Specifically, the
SMD in MADRS scores at 24 hours across all studies was
0.34, indicating a difference in change in MADRS scores
between active treatment and placebo approximately
equal in magnitude to one third of the pooled standard
deviation (standard deviations across studies ranged
from, approximately, 7 to 12 MADRS points). The SMD
at study endpoint was 0.26, endpoint being 4 weeks in all
studies except for one, which was 1 week in duration. A
smaller SMD at endpoint than at 24 hours (despite a similar
difference in change in MADRS scores between esketamine
and placebo at endpoint than 24 hours) is explained by
the larger measurement error at endpoint than 24 hours
across studies. Consistent and vigorous predictors of
outcome could not be identified by the use of subanalyses
or meta-regressions.

Although the SMD for IN esketamine at 24 hours in our
meta-analysis is numerically smaller than the SMD at 24
hours post ketamine or esketamine I'V infusion reported in
the literature,®° several key elements of this dataset help put
the present finding in clinical perspective. First, the derived
effect sizes (SMD, NNT) for IN esketamine from our analysis
at 24 hours are similar to the effect sizes reported for acute-
phase treatments (median duration of 8 weeks) delivered
by conventional antidepressants at study endpoint.?* In
addition, while the effect size derived for standard oral
antidepressants corresponds to general patient populations
with MDD, the present dataset exclusively involved patients
with difficult to treat depression or severe suicidal ideation
that required hospitalization. Furthermore, the effect size
of conventional antidepressants is derived from studies
comparing them to an oral placebo pill. Here, in all but 1
case,!” the active comparator involved intranasal placebo
that was added to either a newly initiated antidepressant
(for TRD study) or comprehensive care provided to patients

Intranasal Esketamine for MDD

with MDD who were at an imminent risk of suicide and
were admitted to an inpatient psychiatric facility. These
factors support the assertion that IN esketamine possesses
a rapid and clinically meaningful antidepressant effect.

Exploratory analyses we conducted further suggest that
the SMD of esketamine versus placebo was similar when
studies of patients with TRD were examined separately,
as well as when studies of patients with MDD who were
at an imminent risk of suicide were examined separately.
In addition, secondary analyses that were stratified on the
basis of dose found that the improvement with esketamine
was significantly greater than placebo at 24 hours for all 3
doses (28 mg, 56 mg, and 84 mg). However, for the endpoint
comparison, only the 84 mg dose was statistically significant
versus placebo. Lower doses of esketamine (28 mg and 56
mg) did not significantly differ from placebo at endpoint—a
caveat being the relatively fewer number of comparisons
available for the 28 mg (n=3) and the 56 mg (n=4) than the
84 mg (n=7) dose groups. These findings add to the limited
literature on the dose-response relationship with ketamine/
esketamine treatment. For instance, in the Rapidly Acting
Treatments for Treatment-Resistant Depression (RAPID)
ketamine study, the 0.5 mg/kg and 1 mg/kg dose groups
demonstrated statistically greater reduction in depression
severity as compared to the control condition (midazolam),
whereas the 0.1 mg/kg group was statistically superior to
the control condition only before adjusting for multiple
comparisons (findings for the 0.2 mg/kg group were not
significant).® In addition, a recent study of single infusion
with either placebo or ketamine (0.1, 0.2, 0.3, 0.4, and 0.5
mg/kg) found a statistically significant correlation between
ketamine dose and the degree of reduction in depression
severity at 24 hours postinfusion.?® Additional studies
could help clarify whether doses higher than 84 mg of IN
esketamine can be effective in subjects who do not respond
to lower doses.

There are limitations to this report. While this is the
largest meta-analysis of esketamine versus placebo to date,
the sample size is relatively small to permit dose-response
comparisons. Additionally, all studies involved treatment
with an adjunctive antidepressant. The antidepressant
effect of monotherapy with esketamine remains untested.
Furthermore, participation in these trials was limited to
adults with MDD. Therefore, the efficacy of esketamine in
individuals with other mood disorders and in adolescents
has not been reported.

In conclusion, this updated systematic review and
meta-analysis of studies of intranasal esketamine found
significantly greater improvement in depression severity
at 24 hours as well as at the study endpoint. Furthermore,
effect size of improvement was similar in studies of TRD
only and SI only subjects. All studied esketamine doses (28
mg, 56 mg, and 84 mg) were significantly more effective
than placebo at 24 hours. However, only the 84 mg dose was
significantly more effective than placebo at study endpoint.
Future studies are needed to evaluate dose-response
relationship for esketamine.

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2022 Copyright Physicians Postgraduate Press, Inc.

J Clin Psychiatry 84:1, January/February 2023

PSYCHIATRIST.COM [E e5



Hock et al

Submitted: May 11,2021; accepted July20, 2022
Published online: December 12, 2022.

Relevant financial relationships: Dr Murrough
reports personal fees from Allergan, Boehreinger
Ingelheim, Clexio Biosciences, Fortress Biotech,
FSV7, Global Medical Education (GME), Otsuka,
and Sage Therapeutics, outside the submitted
work, and the Icahn School of Medicine (employer
of Dr Murrough) is named on a patent and has
entered into a licensing agreement and will
receive payments related to the use of ketamine
or esketamine for the treatment of depression.
The Icahn School of Medicine is also named

on a patent related to the use of ketamine for
the treatment of PTSD. Dr Murrough is not
named on these patents and will not receive

any payments. Dr Mathew is supported through
the use of facilities and resources at the Michael
E. Debakey VA Medical Center, Houston, Texas,
and receives support from The Menninger

Clinic. Dr Mathew has served as a consultant

to Alkermes, Allergan, Axsome Therapeutics,
Clexio Biosciences, EMA Wellness, Greenwich
Biosciences, Intra-Cellular Therapies, Janssen,
Neurocrine, Perception Neuroscience, Praxis
Precision Medicines, Sage Therapeutics,

Seelos Therapeutics, and Signant Health and

has received research support from Biohaven
Pharmaceuticals and VistaGen Therapeutics. Dr
losifescu reports personal fees from Axsome,
Centers for Psychiatric Excellence, Global Medical
Education, Jazz, Precision Neuroscience, and Sage
and grants from Litecure and Otsuka, outside
the submitted work. Lifetime disclosures for Dr
Fava can be viewed online at https://mghcme.
org/faculty (navigate to Maurizio Fava, MD >
View Bio > View Disclosures Here). Dr Jha has
received contract research grants from Acadia
Pharmaceuticals, Neurocrine Bioscience, Navitor/
Supernus, and Janssen Research & Development;
an educational grant to serve as Section

Editor of the Psychiatry & Behavioral Health
Learning Network; consultant fees from Eleusis
Therapeutics US, Inc, Janssen Global Services,
Janssen Scientific Affairs, Worldwide Clinical
Trials/Eliem and Inversargo, and Guidepoint
Global; and honoraria from North American
Center for Continuing Medical Education,
Medscape/WebMD, Clinical Care Options, and
Global Medical Education. Dr Papakostas has
served as a consultant for Abbott Laboratories,
Acadia Pharmaceuticals, Inc*, Alkermes, Inc,
Alphasigma USA¥, Inc, AstraZeneca PLC, Avanir
Pharmaceuticals, Axsome Therapeutics* Boston
Pharmaceuticals, Inc.*, Brainsway Ltd, Bristol-
Myers Squibb Company, Cala Health*, Cephalon
Inc., Dey Pharma, L.P., Eleusis health solutions
Itd*, Eli Lilly Co., Genentech, Inc*, Genomind,
Inc¥, GlaxoSmithKline, Evotec AG, H. Lundbeck
A/S, Inflabloc Pharmaceuticals, Janssen Global
Services LLC*, Jazz Pharmaceuticals, Johnson

& Johnson Companies*, Methylation Sciences
Inc, Monopteros Therapeutics*, Mylan Inc*,
Novartis Pharma AG, One Carbon Therapeutics,
Inc*, Osmotica Pharmaceutical Corp.*, Otsuka
Pharmaceuticals, PAMLAB LLC, Pfizer Inc., Pierre
Fabre Laboratories, Ridge Diagnostics (formerly
known as Precision Human Biolaboratories), Sage
Therapeutics*, Shire Pharmaceuticals, Sunovion
Pharmaceuticals, Taisho Pharmaceutical Co, Ltd¥,
Takeda Pharmaceutical Company LTD, Theracos,
Inc., and Wyeth, Inc. Dr Papakostas has received
honoraria (for lectures or consultancy) from
Abbott Laboratories, Acadia Pharmaceuticals Inc,
Alkermes Inc, Alphasigma USA Inc, Asopharma
America Cntral Y Caribe, Astra Zeneca PLC,
Avanir Pharmaceuticals, Bristol-Myers Squibb
Company, Brainsway Ltd, Cephalon Inc., Dey
Pharma, L.P., Eli Lilly Co., Evotec AG, Forest
Pharmaceuticals, GlaxoSmithKline, Inflabloc
Pharmaceuticals, Grunbiotics Pty LTD, Hypera
S.A., Jazz Pharmaceuticals, H. Lundbeck A/S,
Medichem Pharmaceuticals, Inc, Meiji Seika
Pharma Co. Ltd, Novartis Pharma AG, Otsuka
Pharmaceuticals, PAMLAB LLC, Pfizer, Pharma

Trade SAS, Pierre Fabre Laboratories, Ridge
Diagnostics, Shire Pharmaceuticals, Sunovion
Pharmaceuticals, Takeda Pharmaceutical Company
LTD, Theracos, Inc., Titan Pharmaceuticals, and
Wyeth Inc. Dr Papakostas has received research
support (paid to hospital) from AstraZeneca PLC,
Bristol-Myers Squibb Company, Cala Health, Forest
Pharmaceuticals, the National Institute of Mental
Health, Mylan Inc, Neuralstem, Inc*, PAMLAB

LLC, PCORI, Pfizer Inc., Johnson & Johnson
Companies, Ridge Diagnostics (formerly known

as Precision Human Biolaboratories), Sunovion
Pharmaceuticals, Tal Medical, and Theracos, Inc.
Dr Papakostas has served (not currently) on the
speaker’s bureau for Bristol-Myers Squibb Co and
Pfizer, Inc. *Asterisk denotes consulting activity
undertaken on behalf of Massachusetts General
Hospital. Drs Hock, Feeney, and lovieno have no
disclosures to report.

Funding/support: None.

Additional information: This study, carried

out under YODA Project #2021-4818, used data
obtained from the Yale University Open Data
Access Project, which has an agreement with
Janssen Research & Development, LLC. The
interpretation and reporting of research using this
data are solely the responsibility of the authors
and do not necessarily represent the official views
of the Yale University Open Data Access Project or
Janssen Research & Development, LLC.

REFERENCES

1. GBD 2016 Disease and Injury Incidence and
Prevalence Collaborators. Global, regional,
and national incidence, prevalence, and years
lived with disability for 328 diseases and
injuries for 195 countries, 1990-2016: a
systematic analysis for the Global Burden of
Disease Study 2016. Lancet.
2017;390(10100):1211-1259.

2. Papakostas Gl, Jackson WC, Rafeyan R, et al.
Inadequate response to antidepressant
treatment in major depressive disorder. J Clin
Psychiatry. 2020;81(3):0T19037COMS.

3. Papakostas Gl, Jackson WC, Rafeyan R, et al.
Overcoming challenges to treat inadequate
response in major depressive disorder. J Clin
Psychiatry. 2020;81(3):0T19037BR4.

4. Rafeyan R, Papakostas Gl, Jackson WC, et al.
Inadequate response to treatment in major
depressive disorder: augmentation and
adjunctive strategies. J Clin Psychiatry.
2020;81(3):0T19037BR3.

5. Jackson WC, Papakostas Gl, Rafeyan R, et al.
Recognizing inadequate response in patients
with major depressive disorder. J Clin
Psychiatry. 2020;81(3):0T19037BR2.

6. Trivedi MH, Papakostas Gl, Jackson WC, et al.
Implementing measurement-based care to
determine and treat inadequate response.

J Clin Psychiatry. 2020;81(3):0T19037BR1.

7. lonescu DF, Papakostas Gl. Current trends in
identifying rapidly acting treatments for
depression. Curr Behav Neurosci Rep.
2016;3(2):185-191.

8. Fava M, Freeman MP, Flynn M, et al. Double-
blind, placebo-controlled, dose-ranging trial
of intravenous ketamine as adjunctive therapy
in treatment-resistant depression (TRD). Mol
Psychiatry. 2020;25(7):1592-1603.

9. Singh JB, Fedgchin M, Daly E, et al.
Intravenous esketamine in adult treatment-
resistant depression: a double-blind,
double-randomization, placebo-controlled
study. Biol Psychiatry. 2016;80(6):424-431.

10. Singh JB, Daly EJ, Mathews M, et al. Approval
of esketamine for treatment-resistant
depression. Lancet Psychiatry.
2020;7(3):232-235.

11. Fedgchin M, Trivedi M, Daly EJ, et al. Efficacy
and safety of fixed-dose esketamine nasal
spray combined with a new oral
antidepressant in treatment-resistant

20.

21.

22.

23.

24,

25.

depression: results of a randomized, double-
blind, active-controlled study
(TRANSFORM-1). Int J Neuropsychopharmacol.
2019;22(10):616-630.

. PopovaV, Daly EJ, Trivedi M, et al. Efficacy

and safety of flexibly dosed esketamine nasal
spray combined with a newly initiated oral
antidepressant in treatment-resistant
depression: a randomized double-blind
active-controlled study. Am J Psychiatry.
2019;176(6):428-438.

. Papakostas Gl, Salloum NC, Hock RS, et al.

Efficacy of esketamine augmentation in
major depressive disorder: a meta-analysis.
J Clin Psychiatry. 2020;81(4):19r12889.

. Hamilton M. A rating scale for depression.

J Neurol Neurosurg Psychiatry.
1960;23(1):56-62.

. Montgomery SA, Asberg M. A new depression

scale designed to be sensitive to change. BrJ
Psychiatry. 1979;134(4):382-389.

. DerSimonian R, Laird N. Meta-analysis in

clinical trials. Control Clin Trials.
1986;7(3):177-188.

. StataCorp. Stata Statistical Software: Release

15. College Station, TX: StataCorp LLC; 2017.

. Daly EJ, Singh JB, Fedgchin M, et al. Efficacy

and safety of intranasal esketamine
adjunctive to oral antidepressant therapy in
treatment-resistant depression: a randomized
clinical trial. JAMA Psychiatry.
2018;75(2):139-148.

. Ochs-Ross R, Daly EJ, Zhang Y, et al. Efficacy

and safety of esketamine nasal spray plus an
oral antidepressant in elderly patients with
treatment-resistant depression-
TRANSFORM-3. Am J Geriatr Psychiatry.
2020;28(2):121-141.

Canuso CM, Singh JB, Fedgchin M, et al.
Efficacy and safety of intranasal esketamine
for the rapid reduction of symptoms of
depression and suicidality in patients at
imminent risk for suicide: results of a double-
blind, randomized, placebo-controlled study.
Focus Am Psychiatr Publ. 2019;17(1):55-65.

Fu DJ, lonescu DF, Li X, et al. Esketamine nasal
spray for rapid reduction of major depressive
disorder symptoms in patients who have
active suicidal ideation with intent: double-
blind, randomized study (ASPIRE I). J Clin
Psychiatry. 2020;81(3):19m13191.

lonescu DF, Fu DJ, Qiu X, et al. Esketamine
nasal spray for rapid reduction of depressive
symptoms in patients with major depressive
disorder who have active suicide ideation
with intent: results of a phase 3, double-blind,
randomized study (ASPIRE II). IntJ
Neuropsychopharmacol. 2021;24(1):22-31.

A Study to Evaluate the Efficacy, Safety and
Tolerability of Fixed Doses of Intranasal
Esketamine in Japanese Participants with
Treatment Resistant Depression. ClinicalTrials.
gov. Accessed November 9, 2020. https:/
clinicaltrials.gov/ct2/show/NCT02918318
Cipriani A, Furukawa TA, Salanti G, et al.
Comparative efficacy and acceptability of 21
antidepressant drugs for the acute treatment
of adults with major depressive disorder: a
systematic review and network meta-
analysis. Lancet. 2018;391(10128):1357-1366.
Milak MS, Rashid R, Dong Z, et al. Assessment
of relationship of ketamine dose with
magnetic resonance spectroscopy of Glx and
GABA responses in adults with major
depression: a randomized clinical trial. JAMA
Netw Open. 2020;3(8):2013211.

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2022 Copyright Physicians Postgraduate Press, Inc.

e6 B PSYCHIATRIST.COM

J Clin Psychiatry 84:1, January/February 2023


https://mghcme.org/faculty
https://mghcme.org/faculty
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28919117&dopt=Abstract
https://doi.org/10.1016/S0140-6736(17)32154-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32433833&dopt=Abstract
https://doi.org/10.4088/JCP.OT19037COM5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32412698&dopt=Abstract
https://doi.org/10.4088/JCP.OT19037BR4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32412697&dopt=Abstract
https://doi.org/10.4088/JCP.OT19037BR3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32369684&dopt=Abstract
https://doi.org/10.4088/JCP.OT19037BR2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32369683&dopt=Abstract
https://doi.org/10.4088/JCP.OT19037BR1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27574579&dopt=Abstract
https://doi.org/10.1007/s40473-016-0075-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30283029&dopt=Abstract
https://doi.org/10.1038/s41380-018-0256-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26707087&dopt=Abstract
https://doi.org/10.1016/j.biopsych.2015.10.018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32087801&dopt=Abstract
https://doi.org/10.1016/S2215-0366(19)30533-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31290965&dopt=Abstract
https://doi.org/10.1093/ijnp/pyz039
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31109201&dopt=Abstract
https://doi.org/10.1176/appi.ajp.2019.19020172
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32459407&dopt=Abstract
https://doi.org/10.4088/JCP.19r12889
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14399272&dopt=Abstract
https://doi.org/10.1136/jnnp.23.1.56
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=444788&dopt=Abstract
https://doi.org/10.1192/bjp.134.4.382
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3802833&dopt=Abstract
https://doi.org/10.1016/0197-2456(86)90046-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29282469&dopt=Abstract
https://doi.org/10.1001/jamapsychiatry.2017.3739
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31734084&dopt=Abstract
https://doi.org/10.1016/j.jagp.2019.10.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32015715&dopt=Abstract
https://doi.org/10.1176/appi.focus.17105
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32412700&dopt=Abstract
https://doi.org/10.4088/JCP.19m13191
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32861217&dopt=Abstract
https://clinicaltrials.gov/ct2/show/NCT02918318
https://clinicaltrials.gov/ct2/show/NCT02918318
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29477251&dopt=Abstract
https://doi.org/10.1016/S0140-6736(17)32802-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32785636&dopt=Abstract
https://doi.org/10.1001/jamanetworkopen.2020.13211

