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ABSTRACT

BACKGROUND

In treatment-resistant depression, commonly defined as a lack of response to two
or more consecutive treatments during the current depressive episode, the percent-
age of patients with remission is low and the percentage with relapse is high. The
efficacy and safety of esketamine nasal spray as compared with extended-release
quetiapine augmentation therapy, both in combination with ongoing treatment
with a selective serotonin reuptake inhibitor (SSRI) or a serotonin—norepinephrine
reuptake inhibitor (SNRI), in patients with treatment-resistant depression are un-
known.

METHODS

In an open-label, single-blind (with raters unaware of group assignments), multi-
center, phase 3b, randomized, active-controlled trial, we assigned patients, in a 1:1
ratio, to receive flexible doses (according to the summary of product characteris-
tics) of esketamine nasal spray (esketamine group) or extended-release quetiapine
(quetiapine group), both in combination with an SSRI or SNRI. The primary end
point was remission, defined as a score of 10 or less on the Montgomery—-Asberg
Depression Rating Scale (MADRS), at week 8 (scores range from 0 to 60, with
higher scores indicating more severe depression). The key secondary end point was
no relapse through week 32 after remission at week 8. All patients were included
in the analysis; patients who discontinued the trial treatment were considered as
having had an unfavorable outcome (i.e., they were grouped with patients who did
not have remission or who had a relapse). Analyses of the primary and key second-
ary end points were adjusted for age and number of treatment failures.

RESULTS

Overall, 336 patients were assigned to the esketamine group and 340 to the que-
tiapine group. More patients in the esketamine group than in the quetiapine group
had remission at week 8 (91 of 336 patients [27.1%] vs. 60 of 340 patients [17.6%];
P=0.003) and had no relapse through week 32 after remission at week 8 (73 of 336
patients [21.7%] vs. 48 of 340 patients [14.1%]). Over 32 weeks of follow-up, the
percentage of patients with remission, the percentage of patients with a treatment
response, and the change in the MADRS score from baseline favored esketamine
nasal spray. The adverse events were consistent with the established safety profiles
of the trial treatments.

CONCLUSIONS
In patients with treatment-resistant depression, esketamine nasal spray plus an
SSRI or SNRI was superior to extended-release quetiapine plus an SSRI or SNRI
with respect to remission at week 8. (Funded by Janssen EMEA; ESCAPE-TRD
ClinicalTrials.gov number, NCT04338321.)
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HE PRIMARY GOAL OF INITIAL TREAT-

ment for major depressive disorder is re-

mission, with maintenance treatment
aimed at preventing relapse.’? In up to two
thirds of patients with major depressive dis-
order, remission might not occur with initial
antidepressant treatment; many patients who
require multiple treatments have a relapse with-
in a year after remission.>* Treatment-resistant
depression is commonly defined as a lack of
response to two or more pharmacologic treat-
ments that are given for an adequate duration
and at an adequate dose during the same major
depressive episode.” Treatment-resistant depres-
sion, which affects 10 to 30% of patients with
major depressive disorder, is associated with
increased hospitalizations and coexisting condi-
tions, higher mortality and suicide rates, and a
greater economic burden.>¢?

Effective and specific treatments for treat-
ment-resistant depression are urgently needed.'
In clinical practice, pharmacologic treatments
approved for major depressive disorder, includ-
ing oral antidepressants and augmentation
medications, are used in various treatment
strategies.>®! Extended-release quetiapine, a
guideline-supported antipsychotic augmentation
agent, is commonly used for treatment-resis-
tant depression.'?1°

Esketamine nasal spray, administered in
combination with either a selective serotonin
reuptake inhibitor (SSRI) or a serotonin—nor-
epinephrine reuptake inhibitor (SNRI), is the
only treatment approved in Europe specifically
for treatment-resistant depression.” In pa-
tients with treatment-resistant depression, re-
ductions in depressive symptoms and in the
risk of relapse were observed with esketamine
nasal spray as compared with placebo nasal
spray when both agents were given in combi-
nation with a newly initiated SSRI or SNRI.***
Data on direct comparisons of esketamine
nasal spray with an augmentation strategy in
patients with treatment-resistant depression
are limited.

We hypothesized that among patients with
treatment-resistant depression, remission at
week 8 and freedom from relapse through week
32 would occur in a higher percentage of pa-
tients treated with esketamine nasal spray and
an SSRI or SNRI than with extended-release
quetiapine and an SSRI or SNRI.

N ENGL J MED 389;14

METHODS

OVERSIGHT

This trial was conducted in accordance with the
principles of the Declaration of Helsinki; coun-
try-specific ethics review boards approved the
trial.® All patients provided written informed
consent. This trial was sponsored by Janssen
EMEA. Janssen EMEA and a subgroup of inves-
tigators designed and coordinated the trial. A
list of the investigators, the author contributions,
and the medical writers who provided writing
support in accordance with Good Publication
Practice guidelines is provided in the Supplemen-
tary Appendix (available with the full text of this
article at NEJM.org). All the authors vouch for
the accuracy and completeness of the data and
for the fidelity of the trial to the protocol (avail-
able at NEJM.org). All the authors contributed to
the writing of the manuscript and to the deci-
sion to submit the manuscript for publication.

PATIENTS

Adult patients (18 to 74 years of age) with treat-
ment-resistant depression were eligible for inclu-
sion (Table S1 in the Supplementary Appendix).
Patients met the Diagnostic and Statistical Manual
of Mental Disorders, fifth edition, criteria for major
depressive disorder,?* with a score of 34 or
higher on the 30-item Inventory of Depressive
Symptomatology—Clinician-Rated scale (scores
range from 0 to 84, with higher scores indicat-
ing more severe depressive symptoms). In the
current major depressive episode, two to six
consecutive treatments — including the current
treatment — with agents from at least two dif-
ferent antidepressant classes had failed (<25%
reduction in symptoms). Patients were receiving
an antidepressant treatment that included an
SSRI or an SNRI; no patients had had a response
to the treatment, but all patients had had signs
of minimal clinical improvement after treatment
for least 6 weeks at an adequate dose, with an
increase to the maximum tolerated dose. Treat-
ment with the current SSRI or SNRI was contin-
ued, whereas treatment with all other antide-
pressant drugs, including augmentation agents,
was discontinued. Patients receiving 50 mg or
less of quetiapine per day (extended release or
immediate release) at the time of screening could
participate in the trial after a washout period of
at least 7 days.
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DESIGN
The ESCAPE-TRD trial was an open-label, single-
blind (with raters unaware of trial-group assign-
ments), randomized, active-controlled trial that
was conducted across 171 sites comprising hos-
pitals, inpatient and outpatient clinics, and re-
search centers in 24 countries. The goal of the
trial was to evaluate the efficacy, safety, and
side-effect profile of esketamine nasal spray as
compared with extended-release quetiapine, both
in combination with a continuing SSRI or SNRI,
in patients with treatment-resistant depression.
The trial consisted of a screening phase of up
to 14 days, an initial treatment phase of 8 weeks,
a maintenance phase of 24 weeks, and a safety
follow-up through 2 weeks after the last dose of
trial treatment (Fig. S1). After the screening
phase, patients were randomly assigned, in a 1:1
ratio, to receive esketamine nasal spray plus an
SSRI or SNRI (esketamine group) or extended-
release quetiapine plus an SSRI or SNRI (que-
tiapine group). Randomization was performed
with the use of a computer-generated schedule
prepared before the trial, in randomly permuted
blocks and with stratification according to age
(18 to £64 years vs. 65 to <74 years) and the total
number of past treatments that failed (2 vs. >3).
Patients who discontinued the trial treatment
remained in the trial and were invited to attend
all visits through week 32. The doses of esket-
amine nasal spray and extended-release quetia-
pine were flexible and accorded with the sum-
mary of product characteristics for each agent.>"
Details about the dosing and administration of
the trial treatments are provided in the Supple-
mentary Material S1 section in the Supplemen-
tary Appendix.

EFFICACY

The efficacy analyses included all the patients
who underwent randomization (intention-to-
treat approach). The primary and key secondary
end points were assessed according to the score
on the Montgomery-Asberg Depression Rating
Scale (MADRS; scores range from 0 to 60, with
higher scores indicating more severe depres-
sion); the clinical interview to determine the
score was performed on site by independent rat-
ers who were unaware of the trial-group assign-
ments. The primary end point was remission —
defined as a score of 10 or less on the MADRS*

— at week 8 after randomization (short-term
efficacy). The key secondary end point was no
relapse through week 32 after remission at week
8 (long-term efficacy). Relapse was defined as a
MADRS score that worsened to 22 or higher at
two consecutive assessments within 5 to 15 days
of each other; hospitalization for worsening de-
pression, suicide prevention, or suicide attempt;
suicide attempt; completed suicide; or any other
event assessed by the investigator to be indica-
tive of relapse.

Analyses of the rates of remission (defined as
a MADRS score of £10) and response (defined as
an improvement of >50% in the MADRS score
from baseline or as a MADRS score of £10) and
analysis of the change in the MADRS score from
baseline over time are also reported. In addition,
we analyzed remission at week 8 and freedom
from relapse through week 32 after remission at
week 8 using a MADRS score of 12 or less as the
threshold for remission — a threshold that was
used in the registrational trials of esketamine
nasal spray — to facilitate the contextualization
of our trial with the previous phase 3 trials in
the clinical development program of esketamine
nasal spray (see the Supplementary Material S2
Section).18,20,24—26

SAFETY

The safety analysis included all the patients who
received at least one dose of the trial treatment.
Adverse events (classified according to the pre-
ferred terms in the Medical Dictionary for Regulatory
Activities, versions 23 to 25) were considered to
have occurred during the treatment period if
they occurred between the first dose and the
safety follow-up visit (14 days after the last dose)
or, in the case of serious adverse events, if they
occurred between the first dose and 30 days or
less after last dose. Safety evaluations were per-
formed throughout the trial.

STATISTICAL ANALYSIS

The trial was designed to have 90% power for
assessment of the primary end point and 80%
power for assessment of the key secondary end
point. Using the nonresponder imputation ap-
proach, we estimated that 41.25% of patients in
the esketamine group and 28.88% of patients
in the quetiapine group would have remission at
week 8 and that 25.99% and 16.17% of patients,
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respectively, would have no relapse through
week 32 after remission at week 8. Therefore, we
estimated that 311 patients per treatment group
would be needed to detect a significant between-
group difference with respect to the primary end
point and that 270 patients per treatment group
would be needed to detect a significant between-
group difference with respect to the key second-
ary end point, at a two-sided significance level
of 0.05 with the use of chi-square tests.

The primary and key secondary end points
were analyzed with the use of the nonresponder
imputation approach, whereby patients who dis-
continued the trial treatment were considered as
having had an unfavorable outcome (i.e., they
were grouped with patients who did not have
remission or who had a relapse). Missing data
from week 8 in patients who did not discontinue
the trial treatment were imputed with the last-
observation-carried-forward approach. Cochran—
Mantel-Haenszel chi-square tests, adjusted for
age (18 to <64 years vs. 65 to <74 years) and
total number of past treatments that failed (2 vs.
>3) were used to compare the trial treatments
and to estimate adjusted odds ratios, relative
risks, and risk differences. We performed a sen-
sitivity analysis on the primary end point using
an unadjusted Cochran—-Mantel-Haenszel test.
For patients who discontinued the trial treat-
ment but remained in the trial, a retrieved drop-
out analysis (in which missing data from patients
who remained in the trial despite the occurrence
of intercurrent events were imputed alongside
data from patients who completed the trial to
derive a single estimate) was performed on the
primary and key secondary end points, whereby
follow-up visits (which occurred every other week
after discontinuation of the trial treatment) were
reintegrated into the regular visit schedule; non-
responder imputation was used to impute data
from patients who withdrew from the trial.

The percentage of patients with remission over
time and the percentage with a response over
time were estimated on the basis of data from
visits during the treatment period and with use
of the nonresponder imputation method (with
estimates corroborated with the use of the last-
observation-carried-forward approach); unadjust-
ed odds ratios were calculated to compare the
percentages in the esketamine group with those
in the quetiapine group. The change in the

MADRS score from baseline at each visit during
the treatment period was assessed with the use
of a mixed model for repeated measures (with
an unstructured covariance matrix) and was
based on observed cases. The model included
the baseline MADRS score as a covariate and
treatment, stratification factors, time (week 1,
week 2, and every 2 weeks thereafter through
week 32), and time-by-treatment interaction as
fixed effects. Analyses of secondary end points
are reported with 95% confidence intervals,
which were not adjusted for multiple comparisons
and should not be used in place of hypothesis
testing.

RESULTS

PATIENT DISPOSITION AND BASELINE
CHARACTERISTICS

Between August 26, 2020, and November 5,
2021, we screened 811 patients, of whom 676
were randomly assigned to the esketamine group
(336 patients) or to the quetiapine group (340
patients) (Fig. S2). Baseline demographic and
clinical characteristics were generally similar in
the two groups (Table 1). Patients in the trial
were representative of the wider population of
patients with treatment-resistant depression
with respect to age, sex, race, and ethnic group
(Table S2). The doses of continued SSRIs and
SNRIs at baseline are provided in Table S3. Dis-
continuation of the trial treatment occurred in a
greater number of patients in the quetiapine
group than in the esketamine group (137 pa-
tients [40.3%] vs. 78 patients [23.2%]); more
patients in the quetiapine group than in the es-
ketamine group discontinued the trial treatment
because of adverse events that occurred during
the treatment period or because the trial treat-
ment lacked efficacy (Fig. S2).

PRIMARY END POINT

Remission, defined as a MADRS score of 10 or
less, at week 8 (primary end point) occurred in
significantly more patients in the esketamine
group than in the quetiapine group (91 patients
[27.1%] vs. 60 patients [17.6%]; adjusted P=0.003)
(Fig. 1). The adjusted odds ratio was 1.74 (95%
confidence interval [CI], 1.20 to 2.52), favoring
esketamine, which was consistent with findings
from the unadjusted sensitivity analysis (Table
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Table 1. Demographic and Psychiatric Characteristics at Baseline.*
Esketamine Group Quetiapine Group

Characteristic (N=336) (N=340)
Age

Mean —yr 44.3+13.6 45.7+13.4

Median (range) —yr 45.0 (18-72) 47.0 (18-74)

Distribution — no. (%)

18-64 yr 317 (94.3) 322 (94.7)
=65 yr 19 (5.7) 18 (5.3)

Sex —no. (%)

Male 111 (33.0) 118 (34.7)

Female 225 (67.0) 222 (65.3)
Body-mass index — no./total no. (%)

<185 6/282 (2.1) 5/290 (1.7)

18.5 to <25 110/282 (39.0) 90/290 (31.0)

25to <30 100/282 (35.5) 102/290 (35.2)

=30 66/282 (23.4) 93/290 (32.1)
Employment status — no. (%)

Employed 179 (53.3) 178 (52.4)

Unemployed 156 (46.4) 162 (47.6)

Other 1(0.3) 0(0.0)
No. of past failed treatments — no. (%)

2 204 (60.7) 211 (62.1)

=3 132 (39.3) 129 (37.9)
Age at MDD diagnosis — yr

Mean 33.5+11.74 34.8£11.72

Median (range) 33.0 (10-54) 35.0 (10-55)
Duration of current MDD episode — wk

Mean 68.8+84.17 64.6+65.66

Median (range) 43.0 (12-780) 38.0 (13-449)
Total no. of depressive episodes

Mean 3.4+2.44 3.6+4.10

Median (range) 3.0 (1-21) 3.0 (1-60)
MADRS scorei:

Mean 31.4+6.06 31.0+5.83

Median (range) 31.0 (6-52) 31.0 (12-51)
IDS-C30 scoref

Mean 44.6+6.58 45.0+£6.87

Median (range) 44.0 (17-66) 45.0 (28-71)
CGlI-S scoref

Mean 4.8+0.62 4.9+0.70

Median (range) 5.0 (3-7) 5.0 (3-6)

* Plus—minus values are means +SD. Data are from the full analysis set, which includes all patients who underwent ran-
domization. MDD denotes major depressive disorder.

7 The body-mass index is the weight in kilograms divided by the square of the height in meters. A body-mass index of
less than 18.5 indicates underweight; 18.5 to less than 25, normal weight; 25 to less than 30, overweight; and greater
than 30, obese.

i+ Scores on the Montgomery—Asberg Depression Rating Scale (MADRS) range from 0 to 60, with higher scores indicat-
ing more severe depression. The baseline score was missing from one patient in the quetiapine group.

§ Scores on the 30-item Inventory of Depressive Symptomatology—Clinician-Rated (IDS-C30) scale range from 0 to 84,
with higher scores indicating more severe depressive symptoms.

9§/ Scores on the Clinical Global Impression-Severity (CGI-S) scale range from 1 to 7, with higher scores indicating more
severe depression.
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A Remission at Week 8
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Figure 1. Primary and Key Secondary End Points.

Panel A shows the percentage of patients with remission (primary end point) in the two trial groups; the esketamine
group received esketamine nasal spray plus a selective serotonin reuptake inhibitor (SSRI) or a serotonin—norepineph-
rine reuptake inhibitor (SNRI); the quetiapine group received extended-release quetiapine plus an SSRI or SNRI. Re-
mission was defined as a score of 10 of less on the Montgomery—Asberg Depression Rating Scale (MADRS; scores
range from 0 to 60, with higher scores indicating more severe depression) and no treatment or study discontinuation
before week 8. Panel B shows the comparison of the two trial groups with respect to freedom from relapse through
week 32 after having remission at week 8, without treatment or study discontinuation (key secondary end point),

as well as the number of patients who had a relapse and the number of patients who remained free from relapse
through week 32 after having remission at week 8 but who discontinued treatment. The percentages were based on
the number of patients in the full analysis set, which included all the patients who underwent randomization (336 in
the esketamine group and 340 in the quetiapine group). Cochran—Mantel-Haenszel chi-square tests, adjusted for age
group (18 to <64 years vs. 265 years) and number of past failed treatments (2 vs. =3), were used to estimate risk
differences, odds ratios (ORs), and relative risks (RRs). Missing data for patients who did not discontinue the trial
treatment or withdraw from the trial were imputed with the use of the last-observation-carried-forward approach;
the data from patients who discontinued the trial treatment were imputed with use of the nonresponder imputation
approach. Cl denotes confidence interval.

S4). The adjusted relative risk was 1.54 (95% CI,
1.15 to 2.06). A retrieved dropout analysis
showed that remission occurred in 27.7% of pa-
tients assigned to the esketamine group and in
17.9% assigned to the quetiapine group (odds
ratio, 1.76 [95% CI, 1.22 to 2.54]; relative risk,
1.55 [95% CI, 1.16 to 2.07]) (Table S5). A com-
parison of the trial groups with respect to a

MADRS score of 12 or less as the threshold for
remission is provided in Table S6.

KEY SECONDARY END POINT

More patients in the esketamine group than in
the quetiapine group had no relapse through
week 32 after remission at week 8 (73 patients
[21.7%] vs. 48 patients [14.1%]) (Fig. 1). The
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A Remission According to Treatment Phase
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Figure 2. Remission over Time.

Panel A shows the percentage of patients in the esketamine group and in the quetiapine group who had remission
(MADRS score <10), according to treatment phase and weeks since randomization. The nonresponder imputation
approach was used to impute data for patients who discontinued the trial treatment. Panel B shows the odds of re-
mission in the esketamine group as compared with the quetiapine group according to treatment phase and weeks
since randomization. Data are from the full analysis set, which includes all patients who underwent randomization
(336 in the esketamine group and 340 in the quetiapine group).

adjusted odds ratio was 1.72 (95% CI, 1.15 to
2.57), favoring esketamine; the adjusted relative
risk was 1.55 (95% CI, 1.12 to 2.16). A compari-
son of the trial groups with respect to a MADRS
score of 12 or less as the threshold for remission
is provided in Table S6.

OTHER SECONDARY END POINTS

The percentage of patients with remission in-
creased over time in both treatment groups
(Fig. 2). Using the nonresponder imputation
method, we found that the odds ratio for remis-

sion at week 32 was 1.96 (95% CI, 1.44 to 2.68),
favoring esketamine (last-observation-carried-
forward odds ratio, 2.09; 95% CI, 1.53 to 2.85)
(Fig. S3). Remission at week 32 occurred in
49.1% of patients in the esketamine group and
in 32.9% of patients in the quetiapine group
(55.0% and 37.0% of patients, respectively, with
the use of the last-observation-carried-forward
method).

We observed a similar pattern in the percent-
age of patients with a treatment response over
time (Fig. S4). Use of the nonresponder imputa-
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tion method showed that a response at week 32
occurred in 65.5% of patients in the esketamine
group as compared with 47.1% of patients in the
quetiapine group; the odds ratio was 2.13 (95%
Cl, 1.57 to 2.91), favoring esketamine. Using the
last-observation-carried-forward method, we
found that a treatment response at week 32 oc-
curred in 75.5% of patients in the esketamine
group and in 55.5% in the quetiapine group
(odds ratio, 2.48; 95% CI, 1.78 to 3.46) (Fig. S5).

The MADRS score decreased over time in
both treatment groups, with a greater reduction
in depressive symptoms (indicated by a greater
decrease in MADRS score) from baseline at each
time point in the esketamine group than in the
quetiapine group (Fig. 3). At week 32, the esti-
mated difference between the two treatment
groups in the least-squares mean change from
baseline in the MADRS score was —2.2 (95% ClI,
—-3.6 to —0.8), favoring esketamine.

SAFETY AND ADVERSE EVENTS

Adverse events occurred during the treatment
period in 307 patients (91.9%) in the esketamine
group and in 262 patients (78.0%) in the que-
tiapine group (Table 2 and Table S7). Serious

Table 2. Adverse Events during the Treatment Period.*

Esketamine
Group

Adverse Event (N=334)

At least 1 adverse event 307 (91.9)

Adverse event possibly related to 283 (84.7)
treatment

Adverse event leading to death 1(0.3)

At least 1 serious adverse event 19 (5.7)

Adverse event leading to treatment 14 (4.2)
discontinuation

Adverse event leading to dose inter- 35 (10.5)

ruption, dose reduction, or both

Quetiapine

Group
(N=336)

no. of patients (%)

262 (78.0)
208 (61.9)

1(03)
17 (5.1)
37 (11.0)

43 (12.8)

* Data are from the safety analysis set, which includes all patients who under-
went randomization and received at least one dose of any trial treatment. An
adverse event was considered to have occurred during the treatment period
if the event started between the first dose and 14 days after last dose of trial
treatment (safety follow-up visit) or, in the case of serious adverse events, if
it occurred between the first dose and 30 days or less after last dose.

adverse events during the treatment period oc-
curred in 19 patients (5.7%) in the esketamine
group and in 17 patients (5.1%) in the quetiapine
group (Table S8). Two patients who were being

326 315 295 285 265 242 235
325 324 317 312 300 2838 285

Quetiapine group
Esketamine group

0 <m — = = e
Initial Phase Maintenance Phase
o 59 %
< S ‘ Mean difference, -2.8
g o (95% ClI, -4.1 to -1.4)
o 10
£
]
g.E Quetiapine group (N=340) Mean difference, -2.2
G 15 —— (95% Cl, 3.6 to ~0.8)
o i
$s —
-20- —— H
Esketamine group (N=336) . ’ J
-25 T T T T T T T T T T T T T T T T T
01 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
Weeks since Randomization
No. at Risk

232 223 219 214 214 209 206 205
280 277 267 269 263 259 257 252

200 203
250 255

variates.

Figure 3. Change in MADRS Score from Baseline over Time.

The least-squares mean change from baseline in the MADRS score in the esketamine group and the quetiapine group
is shown according to treatment phase and weeks since randomization. I bars indicate standard errors. Data are
from the full analysis set, which includes all patients who underwent randomization. The analyses were performed
with the use of a mixed model for repeated measures with an unstructured covariance matrix, with treatment, age
group, number of past failed treatments, time, time-by-treatment interaction, and MADRS score at baseline as co-
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treated with esketamine had a serious adverse
event during the treatment period that was con-
sidered by the investigator to be related to the
trial treatment: acute coronary syndrome (after
21 weeks of treatment) in one patient and dizzi-
ness (after 2 weeks of treatment) in the other.
No quetiapine-treated patients had a serious ad-
verse event during the treatment period that was
considered to be related to the trial treatment.

Adverse events that led to discontinuation of
the trial treatment occurred in 14 patients (4.2%)
in the esketamine group and in 37 patients
(11.0%) in the quetiapine group (Table 2 and
Table S9). Suicide attempts occurred in two es-
ketamine-treated patients and in one quetiapine-
treated patient; none of the attempts were con-
sidered by the investigator to be related to the
trial treatment. Two deaths were reported during
the trial: one death occurred during week 9 in
an esketamine-treated patient and had an unde-
termined cause, and one death occurred during
week 17 in a quetiapine-treated patient and was
due to a cerebrovascular accident (Table 2); nei-
ther death was considered by the investigator to
be related to the trial treatment.

DISCUSSION

Although remission is the primary goal of initial
treatment of depression, remission occurs in a
markedly low percentage of patients who have
required three or more consecutive treatments.>%
Thus, an unmet need exists for effective treat-
ment options specifically for treatment-resistant
depression.’® This trial compared esketamine
nasal spray with extended-release quetiapine, a
commonly used, guideline-recommended anti-
psychotic augmentation agent, both in combina-
tion with a continuing SSRI or SNRI, during the
initial and maintenance phases of treatment in
patients with treatment-resistant depression.'*?
The primary and key secondary end points were
clinically relevant and aligned with treatment
goals (remission and prevention of relapse).
Previously, esketamine nasal spray plus newly
initiated treatment with an SSRI or SNRI was
compared with newly initiated treatment with an
oral antidepressant plus placebo nasal spray.!820.226
In those trials, a flexible dose of esketamine
nasal spray plus an SSRI or SNRI was superior
to placebo nasal spray plus an SSRI or SNRI in
reducing the MADRS score over 4 weeks in pa-

tients with a history of nonresponse to at least
two antidepressant agents'™ and in preventing
relapse in patients with stable remission and
patients with a stable response.?

In the present trial, patients receiving esketa-
mine nasal spray were 1.54 times as likely as
patients receiving extended-release quetiapine to
have remission at week 8 (27.1% vs. 17.6%; risk
difference, 9.5 percentage points). These results
show the superiority of esketamine nasal spray
to extended-release quetiapine with respect to
the primary goal of antidepressant treatment in
patients with a poor prognosis, in whom treat-
ment goals are rarely met.” In addition, patients
in the esketamine group were 1.55 times as
likely as patients in the quetiapine group to have
no relapse through week 32 after remission at
week 8 (secondary end point).

The percentage of patients with remission
and the percentage with a treatment response
increased over the 32-week treatment period in
both treatment groups, with odds ratios consis-
tently favoring esketamine. Concordant with
these findings, the MADRS score continued to
decrease from baseline throughout the trial,
with a greater decrease at all time points in the
esketamine group than in the quetiapine group.
More patients receiving esketamine nasal spray
had an early response than those receiving ex-
tended-release quetiapine. Pertinent to this find-
ing, early reduction in depressive symptoms
during antidepressant treatment is a strong pre-
dictor of subsequent remission.?®* Indeed, by
week 32 in the esketamine group, approximately
half the patients were in remission, and two
thirds of the patients had a response to treat-
ment; these findings emphasize the importance
of continuing treatment with esketamine nasal
spray in patients who do not have remission dur-
ing the initial phase of treatment.

As a 32-week head-to-head comparison of es-
ketamine nasal spray with an active control, our
trial appears to be an important addition to the
phase 3 clinical program of esketamine nasal
spray. In the previous phase 3 trials, another com-
monly used remission threshold — a MADRS
score of 12 or less — was used.!820:242630.31 Thysg,
to facilitate the contextualization of our trial
with the previous trials, additional analyses were
performed with a MADRS score of 12 or less as
the threshold for remission. With the use of this
alternative threshold, the percentage of patients
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with remission increased to within the range of
values reported in previous studies.’®2% With
remission defined as a MADRS score of 12 or
less, more patients in the esketamine group
than in the quetiapine group had remission at
week 8 (38.7% vs. 22.9%) and had no relapse
through week 32 after remission at week 8
(32.1% vs. 17.6%), which appears to reinforce the
superiority of esketamine nasal spray to extended-
release quetiapine. Existing guidelines for the
treatment of patients with treatment-resistant
depression lack uniformity; collectively, these
data provide support for the use of esketamine
nasal spray in treatment-resistant depression and
may be of value for informing future guidelines.

In both trial groups, the adverse events that
occurred during the treatment period and the
percentage of patients who discontinued the
trial treatment were consistent with the estab-
lished safety profiles of esketamine nasal spray
and extended-release quetiapine, with no new
safety signals identified.!6-18:24.26:30.3233 AJthough
adverse events occurring during the treatment
period were more common in the esketamine
group than in the quetiapine group, the events
in the esketamine group generally appeared to
be transient and mild in severity and occurred
on the day of dosing.””** For example, whereas
dizziness was more common in the esketamine
group, discontinuation of the trial treatment be-
cause of dizziness was more common in the
quetiapine group. In conjunction with the lower
overall incidence of discontinuation due to adverse
events during the treatment period in the esketa-
mine group than in the quetiapine group, adverse
events associated with esketamine nasal spray
may have been less burdensome than those as-
sociated with extended-release quetiapine.

The present trial had certain limitations as an
open-label trial. The open-label design was se-
lected to minimize the burden on patients by
eliminating the need for placebo, since the
routes of trial-drug administration were differ-
ent in the two treatment groups. Because a
double-dummy design would have been required
to enable masking of the trial-group assign-
ments, the open-label design reduced the fre-
quency of patient visits and trial procedures. In
addition, given the distinct safety profile of each
trial treatment, functional unmasking of the
trial-group assignments could have nevertheless
occurred. Although the open-label design intro-

duced some risk of early discontinuation of the
trial treatment because of the patient’s knowl-
edge of the treatment they were receiving, we felt
that the design better reflected real-world prac-
tice because it permitted administration of the
treatments according to their label instructions.
Retrieved dropout analysis showed that the dif-
ference between the groups in the number of
patients who discontinued the trial treatment
had a minimal effect on the primary and key
secondary end-point results.

To minimize bias, the MADRS score was as-
sessed by an independent rater who was un-
aware of the trial-group assignments and was
not otherwise involved in the trial. Furthermore,
the MADRS score was not among the trial inclu-
sion and exclusion criteria, nor was it used for
decisions about continuation of treatment. In the
esketamine group, the awareness of the group
assignment and the greater frequency of clinical
interactions may have influenced patient percep-
tions about efficacy; however, the frequency of
clinical interactions during the trial reflected the
frequency during treatment with esketamine
nasal spray in clinical practice. Conversely, the
frequency of clinical interactions in the que-
tiapine group in the trial was greater than the
typical frequency in clinical practice.®

Extended-release quetiapine was chosen as an
active comparator because it is approved for and
frequently used as an augmentation treatment in
patients with previous failed treatments.'>> How-
ever, because real-world treatment is heteroge-
neous and lacks consensus, with patients receiv-
ing multiple antidepressant treatments during a
major depressive episode, the generalizability of
our findings is limited.!®!>3

In this trial involving patients with treatment-
resistant depression, esketamine nasal spray
was superior to the comparator, extended-release
quetiapine, a commonly used antipsychotic aug-
mentation agent, when both were used in com-
bination with an SSRI or SNRI.
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