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Introduction: Treatment resistant depression (TRD) affects approximately 10—
30% of patients with major depressive disorder, and most patients with TRD do
not respond to real-world treatments (RWT). Treatment with esketamine nasal
spray (NS) plus a selective serotonin or serotonin norepinephrine reuptake
inhibitor (SSRI/SNRI) has significant long-term clinical benefit over RWT in
patients with TRD. However, the impact on patient-reported function remains
to be determined.

Methods: The ICEBERG analysis was an indirect treatment comparison
performed using data from two studies of patients with TRD: SUSTAIN-2
(esketamine NS; NCT02497287) and the European Observational TRD Cohort
(EOTC; RWT; NCT03373253; clinicaltrials.gov). Here, patient—reported functional
remission, assessed using the Sheehan Disability Scale (SDS), was defined as
SDS <6 at Month 6. Analyses were conducted using propensity score re
—weighting and multivariable models based on 18 covariates.

Results: At Month 6, the probability of functional remission in esketamine NS
—treated patients from SUSTAIN-2 (n=512) was 25.6% (95% confidence interval
[Cl] 21.8—-29.4), while the adjusted probability for RWT patients from the EOTC
(n=184) was 11.5% (95% Cl 6.9-16.1; relative risk: 2.226 [95% Cl 1.451-3.416];
p=0.0003). In the total combined population (N=696), patients who did not
achieve clinical response or remission had a low probability of achieving
functional remission (5.84% and 8.76%, respectively). However, for patients
who did achieve clinical response or remission, the probability of achieving
functional remission was greater (43.38% and 54.15%, respectively), although
many still did not achieve this status.

Conclusions: For patients with TRD, esketamine NS had a significant functional
benefit versus RWT after 6 months of treatment. Irrespective of treatment,
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achievement of clinical response or remission was insufficient to attain functional
remission. Nevertheless, clinical remission increased the likelihood of achieving
functional remission, further supporting an important role for clinical remission in
for the path towards functional recovery.

treatment resistant depression, patient-reported outcome, indirect treatment
comparison, functional remission, esketamine nasal spray, functioning, Sheehan

Disability Scale

1 Introduction

Treatment resistant depression (TRD), commonly defined as a
major depressive episode that fails to respond to two or more
antidepressants, affects approximately 10-30% of patients with
major depressive disorder (MDD) (1-6). Patients with TRD face
high rates of functional impairment and reduced health—related
quality of life in association with symptoms of depression (3, 7).
Even patients who achieve clinical response to treatment do not
experience the same level of functional improvements as those who
achieve clinical remission, and may continue to have functional
impairments such as difficulty performing self-care or completing
housework (1, 8). Patients with TRD also experience higher economic
costs versus patients who are treatment responsive, due to
productivity loss and workplace impairment (9). Patient-reported
functional remission is thus an important treatment goal that should
be assessed in addition to clinical response or remission, as it is
unclear whether antidepressant treatment significantly improves
measures of workplace functioning (10). One method to determine
functional impairment is the Sheehan Disability Scale (SDS), a patient
—reported outcome (PRO) of functional disability, assessing
disruption of several aspects of daily life, including impacts on
work and/or school work, social life and leisure activities, and
family life and home responsibilities (11, 12). Decreases in SDS
scores indicate an improvement of daily functioning, and can be
used to determine rates of functional remission.

Real-world treatment (RWT) for TRD may include any
treatment or combination of treatments approved for use in
MDD (1, 8). Indeed, there is no consensus on the standard of
care for TRD, with typical treatments ranging across a large
spectrum of options. Treatment choice is influenced by many
aspects, including treatment pathway stage (acute, continuation
or maintenance) and the severity of the patient’s depressive
symptoms (1, 13). Treatment options often include monotherapy
with an antidepressant (e.g. selective serotonin reuptake inhibitors
[SSRI] or serotonin norepinephrine reuptake inhibitors [SNRI]), a
combination of antidepressants, or augmentation with an
antipsychotic or mood stabiliser (8). Augmentation of an SSRI/
SNRI with quetiapine extended release is one of many available
options to treat TRD in the real world (14). A more recent option
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for TRD is esketamine, an N-methyl-D-aspartate (NMDA)
receptor antagonist, which is the only treatment specifically
approved for TRD in Europe (15). Esketamine nasal spray (NS),
in combination with a SSRI or SNRI, has been shown to be superior
to placebo plus SSRI/SNRI over a 4-week period, and superior to
quetiapine extended release plus SSRI/SNRI over an 8-week acute
period and a 24-week maintenance period (15-20). Thus, there is a
need to compare esketamine NS with RWT both for short— and
long—term treatment periods.

The Indirect adjusted Comparison Estimating the long—term
Benefit of Esketamine NS when compared with Routine treatment
of TRD in General psychiatry (ICEBERG) was the first comparison
of long—term esketamine NS with RWT. In ICEBERG, analyses of
data from two previous studies of TRD treatment were performed.
Since these studies were conducted in similar circumstances, this
allowed for the indirect comparison. Previous ICEBERG analyses
demonstrated that patients with TRD receiving esketamine NS were
almost twice as likely to achieve clinical response or remission when
compared with patients under RWT at 6 months (21, 22). However,
these previous analyses did not assess functional remission in
patients with TRD. Here, our objective was to leverage ICEBERG
to compare functional remission rates between patients receiving
esketamine NS and those receiving RWT at 6 months.

2 Methods

The goal of the ICEBERG analyses was to mimic a hypothetical
randomised trial comparing the treatment effect of esketamine NS
(from SUSTAIN-2) and RWT (from the European Observational
TRD Cohort [EOTC]). The potential range of treatments in the
EOTC may have introduced complexities in estimating treatment
effects, which this methodology aims to address.

2.1 Study designs
ICEBERG was performed using individual patient data from the

first 6 months of two studies of patients with TRD. SUSTAIN-2
(NCT02497287) was an open-—label, long—term global study that
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evaluated the safety and efficacy of esketamine NS plus a newly initiated
SSRI/SNRI in patients with TRD (23). The EOTC (NCT03373253) was
a prospective, non-interventional, multi-centre study of patients
initiating a new, routine treatment for TRD in real-world clinical
practice, prior to approval of esketamine NS (1). All patients in the
EOTC were receiving medication and/or other treatments according to
usual care in their treatment setting (1, 24).

In both the EOTC and SUSTAIN-2 studies, patients were
allowed full flexibility regarding psychotherapy and could
continue, initiate and/or stop psychotherapy at any point, as
deemed necessary by the study physician. However, data related
to psychotherapy were not able to be included in this analysis due to
a lack of structured data collection in SUSTAIN-2. Some
neuromodulatory treatments were allowed in the EOTC only, but
were used only in a minority of patients (6.6%), and were thus also
not included in analyses (1).

These studies were selected for comparison due to similarities in
inclusion and exclusion criteria, definition of TRD and long—term
follow up of patients. More detail regarding the individual studies
can be found in previous ICEBERG publications (21, 22), and the
study—specific publications for SUSTAIN-2 and the EOTC (1, 23).
All participants in SUSTAIN-2 and the EOTC provided written
informed consent.

2.2 Indirect treatment comparison

This indirect treatment comparison (ITC) included data from
patients starting esketamine NS in addition to an SSRI/SNRI from
SUSTAIN-2 and from patients starting a treatment involving at
least one oral antidepressant medication from the EOTC.

All direct—entry patients recruited for SUSTAIN-2 were
considered for ICEBERG while patients that entered SUSTAIN-2
from the TRANSFORM-3 phase 3 trial were excluded from analysis.
Patients who did not reach a treatment response at Week 4 of
SUSTAIN-2 did not proceed to the study’s maintenance phase but
were nevertheless included in the ICEBERG analysis. These patients
were assumed not to reach functional remission and were included
through non-responder imputation (NRI) for analyses of clinical
response, clinical remission and functional remission. An equivalent
approach was used for patients who dropped out from SUSTAIN-2
before Month 6. However, the SUSTAIN-2 study design included a
provision of study termination after reaching a predetermined
recruitment target, which resulted in less than six months of
study enrolment for some patients. For these patients, 6-month
data could not be collected and, since non-responder imputation
was not considered appropriate, they were excluded from
ICEBERG analyses.

For the EOTC, patients who did not receive antidepressant
medication as part of their first treatment within the study (ie.,
patients treated only with neuromodulation, psychotherapy or with
an antipsychotic or mood stabiliser as monotherapy) were excluded
from the analysis. Since esketamine NS was not available for
prescription during the EOTC, no patient in the EOTC received
this medication. As the EOTC was terminated when the last patient
reached the 6-month follow up visit, exclusion due to study
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termination was not necessary. Patients who switched or added
treatments during the 6-month period were included in the
ICEBERG analysis, given that this reflects RWT, as is the
objective of the study. However, drop—outs from the EOTC were
considered non-informative and were excluded from the ICEBERG
analysis, given that a change in treatment site is not infrequent in
RWT and does not imply lack of response or remission.

Patient-reported functioning was assessed using the SDS,
which measures the impact of disability or illness on a patient’s
daily life in three domains: work and/or school work, social life and
leisure activities, and family life and home responsibilities (11, 12).
Each domain is scored on a 0-10 scale, with the total SDS score
being the sum of the work/school score, the social life/leisure score
and the family life/home responsibilities score. The maximum total
score is 30, with higher scores representing a greater impact of
illness on patients’ daily functioning. Functional remission was
defined as a total SDS score of <6 at Month 6 (25), both for patients
receiving esketamine NS plus SSRI/SNRI and for patients receiving
RWT. Non-working patients were excluded from the analysis as the
work item score of the SDS could not be assessed; no imputation for
non-working patients was performed. These treatment groups were
also pooled, for comparisons between functional remission and
clinical remission (total MADRS score <10) as well as clinical
response (=50% improvement in total MADRS score compared to
baseline). Clinical remission and clinical response data have been
reported in previous ICEBERG publications (21, 22).

2.3 Statistical analysis

ICEBERG was not a randomised comparison, but rather an
ITC, which required strategies for adjustment of analyses (21, 22).
To account for potential bias and the effect of observed
confounders, a propensity score (PS)-based inverse probability
weighting (IPW) was applied based on 18 covariates. Covariates
included patient characteristics at baseline including demographics
and clinical scores (Supplementary Table 1). Treatment differences
were estimated using a rescaled average treatment effect among
treated (ATT) IPW method (26), where patients in the EOTC were
reweighted according to the PS distribution from SUSTAIN-2 (as if
patients had been randomised between the two arms). Weights were
rescaled to correspond to the original number of patients (by re
—weighting observations in the EOTC with SUSTAIN-2 as the
reference). To avoid artificial inflation in sample size, patients in
SUSTAIN-2 all had a weight of one. The re—weighted EOTC data
acted as a synthetic control arm for SUSTAIN-2.

Outputs were probabilities of achieving functional remission for
each treatment, and the efficacy measures of odds ratios (OR),
relative risk (RR) and risk differences (RD), along with their
respective 95% confidence intervals (CI). The number needed to
treat (NNT) is also reported and is derived from the RD. All outputs
were estimated using weighted logistic regression. The ability of
reweighting to reduce potential imbalances between studies was
assessed by comparing the weighted distribution of PS of the
reweighted populations and the standardised mean difference
(SMD) of each covariate between the two studies before and after
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reweighting. SMD values between -0.2 and +0.2 indicate that
differences would not be clinically detectable (27).

When statistically significant differences between the two
studies were observed, threshold analyses were carried out.
Simulations were performed in which the functional remission
rate in the esketamine NS arm (SUSTAIN-2) was progressively
decreased, while keeping the functional remission rate in the RWT
arm (EOTC) unaltered. At each iterative rate decrease, the main
analysis was replicated to check if statistical significance was
maintained. This was performed separately for each efficacy
indicator (OR, RR and RD). Differences between observed and
simulated results were computed to understand how much lower
functional remission rates in the esketamine NS arm could have
been while still showing statistically significant superiority versus
RWT. Results from these threshold analyses were further illustrated
by examining to what extent conclusions from the main analyses
would be preserved in the presence of a hypothetical unobserved
confounder that would be unbalanced between treatment arms and

have an impact on main outcomes.

2.4 Multivariable analysis

A multivariable logistic regression model, including the same 18
covariates and using pooled individual patient data from both
studies, was also used to compare esketamine NS and RWT. This
allowed estimation of the adjusted OR to quantify the relative
treatment effect and accounted for imbalances between cohorts.
Variables were included in the analysis sequentially by rank
(Supplementary Table 1).

3 Results

3.1 Patient disposition and
baseline characteristics

Study flow diagrams for patients included in ICEBERG can be
found in Supplementary Figure 1. Before reweighting, baseline
characteristics were similar across studies (Table 1). For esketamine
NS-treated patients (n=512), mean (standard deviation [SD]) age
was 48.8 years (12.4), SDS total score was 22.5 (5.0), MADRS total
score was 31.3 (5.0), number of episodes was 4.1 (3.4), duration of
current episode was 132.6 weeks (223.8) and number of treatment
failures in the current MDE was 2.6 (1.0). For patients receiving RWT
(n=184), mean (SD) age was 50.2 years (9.9), SDS total score was 21.9
(5.5), MADRS total score was 32.0 (5.9), number of episodes was 3.8
(3.6), duration of current episode was 131.9 weeks (180.1) and
number of treatment failures in the current MDE was 2.6 (0.9).
While there was some overlap in PS before reweighting, there were
differences between studies. After reweighting, the PS distributions
were similar (Supplementary Figure 2) and SMDs were generally
reduced (Table 1, Supplementary Table 2). Of the SMDs for each of
the 18 covariates, 14 fell between +0.2 and -0.2 after reweighting,
versus 9/18 before reweighting.
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3.2 Predicted probability of
functional remission

At Month 6, the probability of functional remission was 25.6%
(95% CI 21.8-29.4) for esketamine NS—treated patients (Figure 1).
The adjusted probability for patients receiving RWT was 11.5%
(95% CI 6.9-16.1). The unadjusted probability was 12.5% (95% CI
7.7-17.3).

When comparing esketamine NS with RWT, the OR for
functional remission at Month 6 was 2.648 (95% CI 1.613-4.346;
p=0.0001), the RR was 2.226 (95% CI 1.451-3.416; p=0.0003) and
the RD was 0.141 (95% CI 0.081-0.201; p<0.0001). The NNT was 8
(95% CI 5-13) (Table 2).

3.3 Multivariable analysis of
functional remission

Covariates were included in the analysis sequentially by rank,
and all were included. After adjustment of all 18 baseline covariates,
the OR for 6-month functional remission favoured esketamine NS
over RWT (OR: 1.90 [95% CI 1.04-3.47]; p=0.0374; Figure 2).

3.4 Threshold analyses

Threshold analyses showed that a 7.6-8.4% reduction in the
functional remission rate could occur in patients receiving
esketamine NS before loss of significance in comparison with
RWT (loss of significance was p=0.05; Table 3), depending on the
efficacy measure.

3.5 Chance of achieving functional
remission based on clinical outcome

Of the total study population (patients pooled from both
SUSTAIN-2 and the EOTC; N=696), patients who did achieve
clinical remission had a 54.15% chance of achieving functional
remission, and patients who achieved clinical response had a
43.38% chance of achieving functional remission (Table 4). Patients
who did not achieve clinical remission had an 8.76% chance of
functional remission. Patients who did not achieve clinical response
had a 5.84% chance of functional remission (Table 4).

4 Discussion

Previous analyses from ICEBERG have demonstrated that
patients with TRD receiving esketamine NS were almost twice as
likely to achieve clinical response or remission when compared with
RWT over 6 months (21, 22). The ITC analysis presented here
further suggests esketamine NS has a significant functional benefit
at Month 6 compared with RWT for patients with TRD. The
probability of achieving functional remission for patients who
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TABLE 1 Baseline demographics and patient characteristics.

Esketamine NS®

Mean (SD) (n=512)

Age, years 48.8 (12.4) 50.2 (9.9)
Age at diagnosis, years 34.3 (13.0) 37.5 (13.0)
Time since diagnosis, years 14.5 (11.2) 12.7 (11.0)
Number of episodes 4.1 (3.4)° 3.8 (3.6)°

Duration of current episode, weeks 132.6 (223.8) 131.9 (180.1)

Average treatment duration, weeks 43.3 (69.8) 52.5 (74.5)
Number of treatment failures in the 26 (1.0) 2.6 (0.9)
current MDE

SDS total score 22.5 (5.0) 21.9 (5.5)
MADRS total score 31.3 (5.0) 32.0 (5.9)
CGI-S score 4.9 (0.7) 4.8 (0.8)
EuroQoL VAS score 44.3 (19.8) 40.7 (18.5)°

*Esketamine NS was taken in addition to an SSRI/SNRI. "Data missing for one patient. “Data
missing for two patients. CGI-S, Clinical Global Impressions—Severity; EuroQoL, European
Quality of Life; MADRS, Montgomery—Asberg Depression Rating Scale; MDE, major
depressive episode; NS, nasal spray; RWT, real-world treatment; SD, standard deviation;
SDS, Sheehan Disability Scale; SMD, standardised mean difference; SNRI, serotonin
—norepinephrine reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor; VAS,
visual analogue scale.

received esketamine NS was significantly higher than the estimated
probability for patients who received RWT. All efficacy measures
(OR, RR, RD) indicated the benefit of esketamine NS over RWT was
statistically significant. The NNT was in also in favour of treatment
with esketamine NS.

Functional remission was considered the point where
depressive symptoms no longer have a substantial detrimental
impact on a patient’s daily functioning, as per an SDS score of
<6. The mean baseline SDS scores for esketamine NS-treated
patients and patients treated with RWT were 22.5 and 21.9,
respectively. These values, scored from 0 to 30, indicate the
marked functional impairment experienced by patients and the
importance of considering functional remission as a treatment goal.
Indeed, for the overall population included in this analysis (n=696),

35 4
@ Esketamine NS?

30 4 B RWT - adjusted

25 + 25.6

20 4

15 4

% of Patients

10 1 115

Functional Remission

FIGURE 1

Probability of functional remission. *Esketamine NS taken in addition
to an SSRI/SNRI. NS, nasal spray; RWT, real-world treatment; SNRI,
serotonin—norepinephrine reuptake inhibitor; SSRI, selective
serotonin reuptake inhibitor.
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functional remission is more difficult to achieve than clinical
response or remission, with fewer patients achieving functional
remission (n=154, 22.1%) versus clinical remission (n=205, 29.5%)
and clinical response (n=302, 43.4%; Table 4) (21). Furthermore,
the chance of achieving functional remission was higher in patients
who achieved clinical remission or clinical response compared with
those who did not. As patients that do not achieve clinical response
or clinical remission have low chances of achieving functional
remission, these analyses demonstrate a notion of the increasing
difficulty of achieving these endpoints at an individual patient level.
It is worth noting that this analysis could not be evaluated by
treatment arm due to factors that happen after baseline and the
pseudo-randomisation. These results from the overall population
suggest that clinical response and clinical remission are necessary
first steps towards achieving functional remission. Indeed, our
findings support that clinical remission should be the goal of
treatment, as it provides patients with the best chance of
improvements in day—to—day functioning.

The ITC methods used for these analyses are widely accepted and
are used when a direct comparison is lacking (28-33). PS re
—weightings were used to rule out potential bias between the two
populations. Indeed, after reweighting, a greater proportion of SMDs
were between -0.2 and +0.2 indicating that these differences would not
be clinically detectable (Supplementary Table 2) (27). Results from
adjusted versus unadjusted comparisons were largely similar (for
example, the adjusted probability of achieving functional remission
for patients receiving RWT was 11.5%, while the unadjusted
probability was 12.5%), suggesting any differences in patient
characteristics between study populations had no major impact on
the findings. Following adjustment for the 18 covariates, consistent
results demonstrate the robustness of the comparison; as covariates
were progressively introduced, the treatment effect was relatively stable
as demonstrated by overlapping confidence intervals and significant p
values at each step.

The measure of functional remission used in these analyses was
derived from the SDS (11, 12), which includes questions on work
and/or school, social life and family life. Individuals who were not
able to work could not answer the work section of the SDS, which
led to the exclusion of patients who were not working from this
analysis. Exclusion of these highly impaired patients is a limitation
of this analysis, since it may have resulted in an overestimation of
functional remission. However, since missing SDS scores were more

TABLE 2 Chance of achieving functional remission at Month 6.

Esketamine NS? vs RWT = Result (95% CI) p value

OR 2.648 (1.613-4.346) 0.0001
RR 2.226 (1.451-3.416) 0.0003
RD 0.141 (0.081-0.201) <0.0001
NNT 8 (5-13) N/A

“Esketamine NS was taken in addition to an SSRI/SNRI. RWT data were adjusted using the
ATT covariate adjustment method. OR>1, RR>1 and RD>0 all indicate that esketamine NS is
superior to the comparator treatment. ATT, rescaled average treatment effect among treated;
CI, confidence interval; N/A, not applicable; NNT, number needed to treat; NS, nasal spray;
OR, odds ratio; RD, risk difference; RR, relative risk; RWT, real-world treatment; SNRI,
serotonin—norepinephrine reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor.
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Study=SUSTAIN-2 vs EOTC (ESK vs Pharmacological), Datacut/Version= 1, Population=MA, Method=Covariate Adjustment,
Selection=Cumulaive, Covariate St = Set 1, Endpoint= Functional Remission Month 6, Treatment Lines Included= ALL

N N n Events n Events
ine NS* i ine NS* i 0Odds Ratio and 95% CI Odds Ratio and 95% CI p value
(%) (%) (%)° (%)°

Esketamine NS® vs Pharmacological 512 (100%) 184 (100%) 131 (25.6%) 23 (12.5%) —a— 1.90 [1.04; 3.47] 0.0374
Prior failures

2 314 (61%) 106 (58%) 81(25.8%) 14 (13.2%) 1.00

] 117 (23%) 53 (29%) 30 (25.6%) 5(9.4%) —— 1.99[1.08; 3.66] 0.0272

4+ 81 (16%) 25 (14%) 20 (24.7%) 4(16.0%) — 3.61[1.56; 8.36] 0.0028
Age category

<30 40 (8%) 10 (5%) 8 (20.0%) 1(10.0%) 1.00

30-44 133 (26%) 35 (19%) 41 (30.8%) 6(17.1%) —— 1.65[0.62; 4.38] 0.3168

45-64 299 (58%) 137 (74%) 73 (24.4%) 16 (11.7%) — 0.85[0.28; 2.60] 07743

265 40 (8%) 2(1%) 9 (22.5%) 0(0.0%) —_—— 0.63[0.13; 3.02] 0.5646
MADRS baseline

<31 250 (49%) 79 (43%) 83 (33.2%) 12 (15.2%) 1.00

31-34 141 (28%) 44 (24%) 36 (25.5%) 7 (15.9%) —-— 0.86 [0.52; 1.42] 0.5551

>34 121 (24%) 61 (33%) 12 (9.9%) 4 (6.6%) —n— 0.40 [0.20; 0.80] 0.0092
SDS baseline

None-Moderate 116 (23%) 52 (28%) 34 (29.3%) 15 (28.8%) 1.00

Marked 286 (56%) 88 (48%) 92 (32.2%) 8(91.1%) —.— 0.88 [0.55; 1.42] 06121

Severe 110 (21%) 44 (24%) 5 (4.5%) 0(0.0%) —— 0.10[0.04; 0.29] <.0001
Number of episodes

) 70 (14%) 46 (25%) 16 (22.9%) 4 (8.7%) 1.00

2-5 347 (68%) 106 (58%) 96 (27.7%) 15 (14.2%) —a— 1.83[0.86; 3.93] 0.1191

6-10 76 (15%) 23 (13%) 17 (22.4%) 4 (17.4%) — 1.70[0.64; 4.54] 0.2906

>10 18 (4%) 7 (4%) 2(11.1%) 0(0.0%) —_—— 0.85[0.15; 4.89] 0.8584
Current MDE duration

<32 weeks 156 (30%) 37 (20%) 49 (31.4%) 4(10.8%) 1.00

33-51 weeks 69 (13%) 37 (20%) 16 (23.2%) 4(10.8%) — 0.42[0.19; 0.94] 0.0351

52-103 weeks 106 (21%) 45 (24%) 28 (26.4%) 4 (8.9%) —— 0.40[0.15; 1.10] 0.0766

2104 weeks 181 (35%) 65 (35%) 38 (21.0%) 11 (16.9%) —_— 0.48[0.13; 1.84] 0.2857
Gender

Male 192 (38%) 77 (42%) 48 (25.0%) 6(7.8%) 1.00

Female 320 (63%) 107 (58%) 83 (25.9%) 17 (15.9%) Lo 1.34 [0.86; 2.08] 0.1903
Prior failure on augmentation

No 438 (86%) 156 (85%) 115 (26.3%) 21 (13.5%) 1.00

Yes 74 (14%) 28 (15%) 16 (21.6%) 2 (7.1%) —a— 0.57[0.28; 1.14] 0.1130
Prior failure on SSRI

No 127 (25%) 35 (19%) 32(25.2%) 2 (5.7%) 1.00

Yes 385 (75%) 149 (81%) 99 (25.7%) 21 (14.1%) —.— 0.58 [0.32; 1.04] 0.0682
Prior failure on SNRI

No 254 (50%) 81 (44%) 62 (24.4%) 11 (13.6%) 1.00

Yes 258 (50%) 103 (56%) 69 (26.7%) 12 (11.7%) —a— 0.74[0.47; 1.19] 02133
Prior failure on TCA

No 471 (92%) 157 (85%) 125 (26.5%) 21 (13.4%) 1.00

Yes 41 (8%) 27 (15%) 6 (14.6%) 2(7.4%) —_— 0.41[0.17; 1.02] 0.0551
Prior failure on other®

No 246 (48%) 91 (49%) 72 (29.3%) 14 (15.4%) 1.00

Yes 266 (52%) 93 (51%) 59 (22.2%) 9(9.7%) —a— 0.61[0.37; 0.99] 0.0473
Suicidal behaviour history

No event 311 (61%) 85 (46%) 102 (32.8%) 15 (17.6%) 1.00

Suicidal ideation 120 (23%) 55 (30%) 11(9.2%) 3(5.5%) — 0.25[0.13; 0.48] <.0001

Suicidal behaviour 81 (16%) 14 (8%) 18 (22.2%) 0(0.0%) — 0.70[0.37; 1.34] 0.2833

Missing 30 (16%) 5(16.7%) —_— 1.31[0.39; 4.34] 0.6614
Time since MDD diagnosis

<5 years 105 (21%) 55 (30%) 33 (31.4%) 5(9.1%) 1.00

5-19 years 266 (52%) 81 (44%) 69 (25.9%) 15 (18.5%) —t 1.18[0.63; 2.22] 0.6138

220 years 141 (28%) 48 (26%) 29 (20.6%) 3(6.3%) —t— 1.25[0.48; 3.24] 0.6439
Age at MDD diagnosis

<35 259 (51%) 74 (40%) 58 (22.4%) 8 (10.8%) 1.00

35-54 223 (44%) 92 (50%) 66 (29.6%) 13 (14.1%) - 1.54[0.82; 2.89] 0.1815

255 30 (6%) 18 (10%) 7 (23.3%) 2 (11.1%) —_—— 1.23[0.37; 4.14] 07368
Average line duration

<12 weeks 140 (27%) 28 (15%) 36 (25.7%) 4 (14.3%) 1.00

12-23 weeks 127 (25%) 57 (31%) 36 (28.3%) 4(7.0%) o [ 1.73[0.86; 3.50] 0.1273

24-51 weeks 121 (24%) 47 (26%) 38 (31.4%) 6(12.8%) —— 3.06[1.01;9.32] 0.0485

252 weeks 124 (24%) 52 (28%) 21(16.9%) 9 (17.3%) s o 1.61[0.39; 6.65] 0.5070
CGI-S baseline

14 156 (30%) 64 (35%) 41(26.3%) 12 (18.8%) 1.00

5 259 (53%) 92 (50%) 81(30.1%) 11 (12.0%) m— 1.58 [0.98; 2.54] 0.0614

6-7 87 (17%) 28 (15%) 9(10.3%) 0 (0.0%) —a— 0.72[0.29; 1.76] 0.4680
EQ-VAS baseline

<30 118 (23%) 48 (26%) 21(17.8%) 2 (4.2%) 1.00

230 394 (77%) 134 (73%) 110 (27.9%) 21 (15.7%) —.— 1.24[0.71; 2.19] 0.4482

Missing 2 (1%) 0(0.0%) 0.00[0.00; ] 0.9996

—
0.1 1 10
Reduced chance of . Increased chance of
functional remission « ? functional remission

FIGURE 2

Multivariable logistic regression plot for 6-month functional remission. Naive 6-month functional remission plot. RWT excludes esketamine NS.
2Given in combination with an SSRI or SNRI; ®This percentage was computed as number of events/N; “Prior failure on ‘other’ included trazodone,
nefazodone, vilazodone, bupropion, mirtazapine, mianserin, opipramol, agomelatine, tianeptine, reboxetine and vortioxetine. CGI-S, Clinical Global
Impression-Severity; Cl, confidence interval; EQ-VAS, EuroQol Visual Analogue Scale; MADRS, Montgomery-Asberg Depression Rating Scale; MDD,
major depressive disorder; MDE, major depressive episode; NS, nasal spray; OR, odds ratio; RWT, real-world treatment; SNRI, serotonin-
norepinephrine reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor; TCA, tricyclic antidepressant.
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TABLE 3 Threshold analysis based on OR, RR and RD for chance of 6-month
functional remission.

Probability in esketamine NS
arm, % (95% Cl)

Efficacy Lowest significant = Difference,?
Observed . a o
measure simulated result %
256 17.8
OR (21.8-29.4) (14.5-21.1) 78
25, X
RR 6 18.0 7.6
(21.8-29.4) (14.6-21.3)
256 17.2
RD 8.4
(21.8-29.4) (13.9-20.5)

Pre-determined significance value was p<0.05. "Maximum difference in functional remission
before loss of significance in outcomes. CI, confidence interval; OR, odds ratio; RD, risk
difference; RR, relative risk.

TABLE 4 Chance of achieving functional remission at Month 6 based on
clinical outcome for the total population (N=696).

No functional
remission

Functional

remission achieved

No clinical remission 8.76% (n=43) 91.24% (n=448)

Clinical remission
54.15% (n=111) 45.85% (n=94)

achieved

No clinical response 5.84% (n=23) 94.16% (n=371)

Clinical response achieved 43.38% (n=131) 56.62% (n=171)

prominent in the RWT population, it is unlikely that comparative
analyses of likelihood of functional remission versus RWT were
overestimated. Exclusion of these patients was also the reason why
the total number of patients eligible for inclusion in this analysis
was lower than the previous ICEBERG analyses (21, 22). For the
previous analyses on clinical remission and response, there were
559 patients on esketamine NS and 307 on RWT (21, 22). For this
functional remission analysis, there were 512 and 184, respectively.

In addition to the exclusion of non-working patients, patients
with a psychotic disorder, MDD with psychotic features and/or
bipolar disorder, patients with a history of substance abuse/misuse
and patients with recent suicidal ideation with some intent to act
were excluded from SUSTAIN-2 and the EOTC. This limits the
generalisability of these results in these populations, however,
studies on esketamine NS treatment in these subpopulations were
consistent with results presented here (34, 35).

A final limitation of this study was that strategies for re
—weighting and adjustment could only be performed for observed
patient characteristics, and it is therefore still possible that
unobserved characteristics may have been confounders.
Exploratory threshold analyses were carried out to assess the
possible impact of these potential confounders. Depending on the
efficacy measure, if 7.6%-8.4% fewer esketamine NS patients
achieved functional remission, esketamine NS would still
maintain statistical significance over RWT. An alternative way to
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interpret the threshold analyses is to determine the impact of a
potential (unobserved) confounder. If a potential unobserved
confounder existed that was 25% more prevalent in SUSTAIN-2
and this confounder increased the chance of functional remission by
30%, it would increase the functional remission rate for patients in
SUSTAIN-2 by 7.5% (25%%*30%=7.5%). This would still fall within
the threshold of statistical significance, as this value is less than 7.6%
(the lower boundary of the threshold analysis). It would be unlikely
for such a cofounder to exist. Further detail on the methodology,
and discussion on the strengths and limitations of the ITC can be
found in previous ICEBERG publications (21, 22).

Other randomised and non-randomised studies support the
superiority of esketamine NS in reaching treatment goals that are
important to patients. Previous ICEBERG analyses comparing
esketamine NS to the total population and to patients treated with
polypharmacy strategies (combination and augmentation therapies)
supported the superiority of esketamine NS for clinical remission and
response (21, 22). Additionally, primary results from ESCAPE-TRD
(NCT04338321), a randomised controlled trial comparing esketamine
NS with quetiapine extended release, show that a significantly greater
proportion of esketamine NS—treated patients achieve remission at
Week 8, and remission at Week 8 with no relapse up to Week 32, when
compared with those treated with quetiapine extended release (20).

This ICEBERG analysis is the first to report a comparison of
long-term results of treatment with esketamine NS relative to a
heterogenous mix of RWT in patients with TRD for achievement of
functional remission. Additional analyses supported that clinical
response and clinical remission are the first steps towards
achievement of functional remission. Over a 6-month period,
treatment with esketamine NS resulted in a higher proportion of
patients achieving clinical response and clinical remission, but also
a greater probability of patient-reported functional remission,
when compared with other RWT. The robustness of the ITC is
supported by PS re-weighting, adjusted analyses and threshold
analyses. Our findings support that esketamine NS is a more
effective alternative compared to the current standard of care to
help patients with TRD achieve meaningful, functional remission.
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in the respective primary publications. The studies were conducted
in accordance with the local legislation and institutional
requirements. Written informed consent for participation was not
required from the participants or the participants’ legal guardians/
next of kin in accordance with the national legislation and
institutional requirements because, as this publication reports
findings from an indirect treatment comparison, written informed
consent from patients was not required for this analysis.

Author contributions

AJO-M: Writing - review & editing, Formal analysis,
Conceptualization. BR: Writing - review & editing, Formal
analysis, Conceptualization. YG: Writing — original draft, Formal
analysis, Conceptualization. SM: Writing - review & editing,
Formal analysis, Conceptualization.

Funding

The author(s) declare that financial support was received for the
research, authorship, and/or publication of this article. The authors
declare that this study received funding from Janssen EMEA. This
article was based on the original studies NCT02497287 and
54135419DEP4001, both sponsored by Janssen EMEA. Support
for third-party writing assistance for this article, provided by Laura
Mawdsley, MSc, Costello Medical, Cambridge, UK, was funded by
Janssen EMEA in accordance with Good Publication Practice (GPP
2022) guidelines. The funder was not involved in the study design,
collection, analysis, interpretation of data, the writing of this article,
or the decision to submit it for publication.

Acknowledgments

The authors thank the patients and investigators who took part
in the original studies. The authors also acknowledge Laura
Mawdsley, MSc, from Costello Medical, UK, for medical writing
and editorial assistance based on the authors’ input and direction.

References

1. Heerlein K, Perugi G, Otte C, Frodl T, Degraeve G, Hagedoorn W, et al. Real
world evidence from a European cohort study of patients with treatment resistant
depression: Treatment patterns and clinical outcomes. J Affect Disord. (2021) 290:334-
44. doi: 10.1016/.jad.2021.03.073

2. Rush AJ, Trivedi MH, Wisniewski SR, Nierenberg AA, Stewart JW, Warden D,
et al. Acute and longer-term outcomes in depressed outpatients requiring one or several
treatment steps: a STAR*D report. Am ] Psychiatry. (2006) 163:1905-17. doi: 10.1176/
ajp.2006.163.11.1905

3. Jaffe DH, Rive B, Denee TR. The humanistic and economic burden of treatment-
resistant depression in Europe: a cross-sectional study. BMC Psychiatry. (2019) 19:247.
doi: 10.1186/512888-019-2222-4

4. Al-Harbi KS. Treatment-resistant depression: therapeutic trends, challenges, and
future directions. Patient Prefer Adherence. (2012) 6:369-88. doi: 10.2147/PPA.S29716

Frontiers in Psychiatry

10.3389/fpsyt.2024.1459633

Conflict of interest

AJO-M: received grants from Compass Pathways, Ltd., Janssen
and Schuhfried GmBH; investigator driven research funded by
Fundag¢do para Ciéncia e Tecnologia (PTDC/SAU-NUT/3507/
2021; PTDC/MED-NEU/1552/2021; PTDC/MED NEU/31331/
2017), Fundagdo para Ciéncia e Tecnologia and FEDER (PTDC/
MED-NEU/30845/2017_LISBOA-01-0145-FEDER-030845;
PTDC/MEC-PSQ/30302/2017_LISBOA-01-0145-FEDER-30302),
the European Research Council (ERC-2020-STG-Grant 950357),
the European Union Horizon programmes H2020 SC1 2017
CNECT 2 777167 BOUNCE; (H2020 SC1 DTH 2019 875358
FAITH; HORIZON-HLTH-2023-DISEASE-03-101137378-PsyPal)
and the European Joint Programme in Rare Diseases (Joint
Translational Call 2019) through Fundagdo para Ciéncia e
Tecnologia (EJPRD/0001/2020); received payment, honoraria or
support for attending meetings from MSD, Neurolite AG Angelini,
Janssen and the European Monitoring Centre for Drugs and Drug
Addiction; Vice-President of the Portuguese Society for Psychiatry
and Mental Health; Head of the Psychiatry Working Group for the
National Board of Medical Examination (GPNA) at the Portuguese
Medical Association and Portuguese Ministry of Health. BR, YG,
and SM-H: Employees of Janssen; hold Johnson & Johnson
company stocks/stock options.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1459633/
full#supplementary-material

5. Voineskos D, Daskalakis Z], Blumberger DM. Management of treatment-resistant
depression: challenges and strategies. Neuropsychiatr Dis Treat. (2020) 16:221-34.
doi: 10.2147/NDT.S198774

6. Guideline on clinical investigation of medicinal products in the treatment of
depression. European Medicines Agency (2013). Available at: https://www.ema.
europa.eu/en/documents/scientific-guideline/guideline-clinical-investigation-
medicinal-products-treatment-depression_en.pdf.

7. Johnston KM, Powell LC, Anderson IM, Szabo S, Cline S. The burden of
treatment-resistant depression: A systematic review of the economic and quality of
life literature. J Affect Disord. (2019) 242:195-210. doi: 10.1016/j.jad.2018.06.045

8. Tonescu DF, Rosenbaum JF, Alpert JE. Pharmacological approaches to the
challenge of treatment-resistant depression. Dialogues Clin Neurosci. (2015) 17:111-
26. doi: 10.31887/DCNS.2015.17.2/dionescu

frontiersin.org


https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1459633/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1459633/full#supplementary-material
https://doi.org/10.1016/j.jad.2021.03.073
https://doi.org/10.1176/ajp.2006.163.11.1905
https://doi.org/10.1176/ajp.2006.163.11.1905
https://doi.org/10.1186/s12888-019-2222-4
https://doi.org/10.2147/PPA.S29716
https://doi.org/10.2147/NDT.S198774
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-clinical-investigation-medicinal-products-treatment-depression_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-clinical-investigation-medicinal-products-treatment-depression_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-clinical-investigation-medicinal-products-treatment-depression_en.pdf
https://doi.org/10.1016/j.jad.2018.06.045
https://doi.org/10.31887/DCNS.2015.17.2/dionescu
https://doi.org/10.3389/fpsyt.2024.1459633
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Oliveira-Maia et al.

9. Heerlein K, De Giorgi S, Degraeve G, Frodl T, Hagedoorn W, Oliveira-Maia A,
et al. Real-world evidence from a European cohort study of patients with treatment
resistant depression: healthcare resource utilization. J Affect Disord. (2021) 298:442-50.
doi: 10.1016/j.jad.2021.11.004

10. Lee Y, Rosenblat JD, Lee J, Carmona NE, Subramaniapillai M, Shekotikhina M,
et al. Efficacy of antidepressants on measures of workplace functioning in major
depressive disorder: A systematic review. ] Affect Disord. (2018) 227:406-15.
doi: 10.1016/j.jad.2017.11.003

11. Florea I, Loft H, Danchenko N, Rive B, Brignone M, Merikle E, et al. The effect of
vortioxetine on overall patient functioning in patients with major depressive disorder.
Brain Behav. (2017) 7:¢00622. doi: 10.1002/brb3.622

12. Sheehan KH, Sheehan DV. Assessing treatment effects in clinical trials with the
discan metric of the Sheehan Disability Scale. Int Clin Psychopharmacol. (2008) 23:70-
83. doi: 10.1097/YIC.0b013e32822b4d6

13. Caldieraro MA, Tung TC, Agudelo Baena LM, Vilapriiio Duprat M, Corral RM,
Alviso de la Serna LD, et al. Depression and suicidality severity among TRD patients
after 1-year under standard of care: Findings from the TRAL study, a multicenter,
multinational, observational study in Latin America. Rev Psiquiatria y Salud Ment.
(2022) 16:85-94. doi: 10.1016/j.rpsm.2022.06.002

14. European Medicines Agency. Seroquel XR: summary of product characteristics
2019(2019). Available online at: https://www.ema.europa.eu/en/documents/referral/
seroquel-xr-article-613-referral-annex-i-ii-iii-iv_en.pdf (Accessed 31 March 2021).

15. European Medicines Agency. Spravato EPAR product characteristics. Available
online at: https://www.ema.europa.eu/en/documents/product-information/spravato-
epar-product-information_en.pdf.

16. Daly EJ, Trivedi MH, Janik A, Li H, Zhang Y, Li X, et al. Efficacy of esketamine
nasal spray plus oral antidepressant treatment for relapse prevention in patients with
treatment-resistant depression: A randomized clinical trial. JAMA Psychiatry. (2019)
76:893-903. doi: 10.1001/jamapsychiatry.2019.1189

17. Fedgchin M, Trivedi M, Daly EJ, Melkote R, Lane R, Lim P, et al. Efficacy and
safety of fixed-dose esketamine nasal spray combined with a new oral antidepressant in
treatment-resistant depression: results of a randomized, double-blind, active-controlled
study (TRANSFORM-1). Int ] Neuropsychopharmacol. (2019) 22:616-30. doi: 10.1093/
ijnp/pyz039

18. Ochs-Ross R, Daly EJ, Zhang Y, Lane R, Lim P, Morrison RL, et al. Efficacy and
safety of esketamine nasal spray plus an oral antidepressant in elderly patients with
treatment-resistant depression-TRANSFORM-3. Am ] Geriatr Psychiatry. (2020)
28:121-41. doi: 10.1016/j.jagp.2019.10.008

19. Popova V, Daly EJ, Trivedi M, Cooper K, Lane R, Lim P, 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 ] Psychiatry. (2019) 176:428-38. doi: 10.1176/
appi.ajp.2019.19020172

20. Reif A, Bitter I, Buyze ], Cebulla K, Frey R, Fu D-], et al. Esketamine nasal spray
versus quetiapine for treatment-resistant depression. New Engl ] Med. (2023) 389:1298-
309. doi: 10.1056/NEJMoa2304145

21. Oliveira-Maia AJ, Morrens J, Rive B, Godinov Y, Cabrieto J, Perualila N, et al.
ICEBERG study: an indirect adjusted comparison estimating the long-term benefit of
esketamine nasal spray when compared with routine treatment of treatment resistant
depression in general psychiatry. Front Psychiatry. (2023) 14. doi: 10.3389/
fpsyt.2023.1250980

Frontiers in Psychiatry

09

10.3389/fpsyt.2024.1459633

22. Oliveira-Maia AJ, Rive B, Morrens J, Godinov Y, Cabrieto ], Perualila N, et al.
Indirect adjusted comparison of 6-month clinical outcomes between esketamine nasal
spray and other real-world polypharmacy treatment strategies for treatment resistant
depression: results from the ICEBERG study. Front Psychiatry. (2023) 14. doi: 10.3389/
fpsyt.2023.1250987

23. Wajs E, Aluisio L, Holder R, Daly EJ, Lane R, Lim P, et al. Esketamine nasal spray
plus oral antidepressant in patients with treatment-resistant depression: assessment of
long-term safety in a phase 3, open-label study (SUSTAIN-2). J Clin Psychiatry. (2020)
81:19m12891. doi: 10.4088/JCP.19m12891

24. Heerlein K, Young AH, Otte C, Frodl T, Degraeve G, Hagedoorn W, et al. Real-
world evidence from a European cohort study of patients with treatment resistant
depression: Baseline patient characteristics. J Affect Disord. (2021) 283:115-22.
doi: 10.1016/j.jad.2020.11.124

25. Yang H, Gao S, Li ], Yu H, Xu J, Lin C, et al. Remission of symptoms is not equal
to functional recovery: Psychosocial functioning impairment in major depression.
Front Psychiatry. (2022) 13:915689. doi: 10.3389/fpsyt.2022.915689

26. Abdia Y, Kulasekera KB, Datta S, Boakye M, Kong M. Propensity scores based
methods for estimating average treatment effect and average treatment effect among
treated: A comparative study. Biom J. (2017) 59:967-85. doi: 10.1002/bim;j.201600094

27. Livingston G, Katona C. The place of memantine in the treatment of Alzheimer’s
disease: a number needed to treat analysis. Int | Geriatr Psychiatry. (2004) 19:919-25.
doi: 10.1002/gps.1166

28. Faria R, Hernandez Alava M, Manca A, Wailoo AJ. NICE DSU Technical Support
Document 17: The use of observational data to inform estimates of treatment
effectiveness for Technology Appraisal: Methods for comparative individual patient
data. (2015).

29. Choices in methods for economic evaluation. Haute Autorité de santé (2020).
Available at: https://www.has-sante.fr/jcms/r_1499251/en/choices-in-methods-for-
economic-evaluation.

30. Hoaglin DC, Hawkins N, Jansen JP, Scott DA, Itzler R, Cappelleri JC, et al.
Conducting indirect-treatment-comparison and network-meta-analysis studies: report
of the ISPOR Task Force on Indirect Treatment Comparisons Good Research Practices:
part 2. Value Health. (2011) 14:429-37. doi: 10.1016/j.jval.2011.01.011

31. Klinkhammer-Schalke M, Kaiser T, Apfelbacher C, Benz S, Dreinhéfer KE,
Geraedts M, et al. Manual for methods and use of routine practice data for knowledge
generation. Gesundheitswesen. (2020) 82:716-22. doi: 10.1055/a-1237-4011

32. Latimer NR. Survival analysis for economic evaluations alongside clinical trials—
extrapolation with patient-level data: inconsistencies, limitations, and a practical guide.
Med Decis Making. (2013) 33:743-54. doi: 10.1177/0272989X12472398

33. Developing NICE guidelines: the manual (2023). Available at: https://
www.nice.org.uk/process/pmg20/chapter/introduction.

34. Chiappini S, d’Andrea G, De Filippis S, Di Nicola M, Andriola I, Bassetti R, et al.
Esketamine in treatment-resistant depression patients comorbid with substance-use
disorder: A viewpoint on its safety and effectiveness in a subsample of patients from the
REAL-ESK study. Eur Neuropsychopharmacol. (2023) 74:15-21. doi: 10.1016/
j.euroneuro.2023.04.011

35. Martinotti G, Dell’Osso B, Di Lorenzo G, Maina G, Bertolino A, Clerici M, et al.
Treating bipolar depression with esketamine: Safety and effectiveness data from a
naturalistic multicentric study on esketamine in bipolar versus unipolar treatment-
resistant depression. Bipolar Disord. (2023) 25:233-44. doi: 10.1111/bdi.13296

frontiersin.org


https://doi.org/10.1016/j.jad.2021.11.004
https://doi.org/10.1016/j.jad.2017.11.003
https://doi.org/10.1002/brb3.622
https://doi.org/10.1097/YIC.0b013e3282f2b4d6
https://doi.org/10.1016/j.rpsm.2022.06.002
https://www.ema.europa.eu/en/documents/referral/seroquel-xr-article-613-referral-annex-i-ii-iii-iv_en.pdf
https://www.ema.europa.eu/en/documents/referral/seroquel-xr-article-613-referral-annex-i-ii-iii-iv_en.pdf
https://www.ema.europa.eu/en/documents/product-information/spravato-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/spravato-epar-product-information_en.pdf
https://doi.org/10.1001/jamapsychiatry.2019.1189
https://doi.org/10.1093/ijnp/pyz039
https://doi.org/10.1093/ijnp/pyz039
https://doi.org/10.1016/j.jagp.2019.10.008
https://doi.org/10.1176/appi.ajp.2019.19020172
https://doi.org/10.1176/appi.ajp.2019.19020172
https://doi.org/10.1056/NEJMoa2304145
https://doi.org/10.3389/fpsyt.2023.1250980
https://doi.org/10.3389/fpsyt.2023.1250980
https://doi.org/10.3389/fpsyt.2023.1250987
https://doi.org/10.3389/fpsyt.2023.1250987
https://doi.org/10.4088/JCP.19m12891
https://doi.org/10.1016/j.jad.2020.11.124
https://doi.org/10.3389/fpsyt.2022.915689
https://doi.org/10.1002/bimj.201600094
https://doi.org/10.1002/gps.1166
https://www.has-sante.fr/jcms/r_1499251/en/choices-in-methods-for-economic-evaluation
https://www.has-sante.fr/jcms/r_1499251/en/choices-in-methods-for-economic-evaluation
https://doi.org/10.1016/j.jval.2011.01.011
https://doi.org/10.1055/a-1237-4011
https://doi.org/10.1177/0272989X12472398
https://www.nice.org.uk/process/pmg20/chapter/introduction
https://www.nice.org.uk/process/pmg20/chapter/introduction
https://doi.org/10.1016/j.euroneuro.2023.04.011
https://doi.org/10.1016/j.euroneuro.2023.04.011
https://doi.org/10.1111/bdi.13296
https://doi.org/10.3389/fpsyt.2024.1459633
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	Estimating the benefit of esketamine nasal spray versus real-world treatment on patient-reported functional remission: results from the ICEBERG study
	1 Introduction
	2 Methods
	2.1 Study designs
	2.2 Indirect treatment comparison
	2.3 Statistical analysis
	2.4 Multivariable analysis

	3 Results
	3.1 Patient disposition and baseline characteristics
	3.2 Predicted probability of functional remission
	3.3 Multivariable analysis of functional remission
	3.4 Threshold analyses
	3.5 Chance of achieving functional remission based on clinical outcome

	4 Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher’s note
	Supplementary material
	References


