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Abstract: Patients with treatment resistant depression (TRD) experience a greater negative
impact on their functioning and productivity at home and in the workplace versus
treatment-responsive patients. Here, we report the effects of esketamine nasal spray
(NS) versus quetiapine extended release (XR) on functioning, work productivity and
activity impairment. ESCAPE-TRD (NCT04338321) was a 32-week randomised,
open-label, rater-blinded, active-controlled phase IlIb study comparing the efficacy and
safety of esketamine NS versus quetiapine XR, both alongside an ongoing selective
serotonin reuptake inhibitor or serotonin norepinephrine reuptake inhibitor
(SSRI/SNRI), in patients with TRD. Patient functioning was assessed via the Sheehan
Disability Scale (SDS; functional remission <6). Absenteeism, presenteeism, work
productivity loss and activity impairment over time were assessed using the Work
Productivity and Activity Impairment: Depression (WPAI:D) questionnaire. Results were
cumulated over the entire study duration. Esketamine NS-treated patients (N=336)
experienced 43.2% more weeks with functional remission versus quetiapine XR-
treated patients (N=340) over the 32-week study period (difference: 2.0 weeks [95%
ClI: 0.7, 3.3]; p=0.0023 [ANCOVA models]). Up to Week 32, esketamine NS-treated
patients experienced an 11.9% reduction in productivity loss due to absenteeism
(difference: —1.1 weeks [95% CI: —2.9, 0.7]; p=0.2285) and a 14.2% reduction in
overall work productivity loss (difference: —2.3 weeks, 95% Cl: [-3.9, —-0.7] p=0.0045)
versus quetiapine XR-treated patients, based on mixed models for repeated measures.
Patients receiving esketamine NS experienced greater improvements in functioning
and productivity over 32 weeks versus quetiapine XR. These improvements
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demonstrate the clinical and functional benefit of treatment with esketamine NS for
patients with TRD.
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Reviewer 1:
General comments:

This study evaluates the impact of esketamine nasal spray versus quetiapine XR, alongside
SSRIs/SNRIs, on functioning and workplace productivity in individuals with TRD over 32 weeks. Using
data from the ESCAPE-TRD randomized, open-label, rater-blinded study, it highlights esketamine
nasal spray's superiority in improving functional outcomes and reducing productivity loss compared to
quetiapine XR. Functional remission, measured by the SDS, and work productivity, assessed through
the WPAL:D questionnaire, showed statistically significant benefits with esketamine nasal spray.
These findings underscore the clinical and functional advantages of esketamine for people with TRD.
This article has a timely and innovative focus, going beyond symptom reduction to emphasize
functional and workplace outcomes, addressing real-world challenges faced by people suffering from
TRD. The length of follow-up and the use of validated tools like SDS and WPAL:D provide valuable
insights into sustained treatment effects and strengthen the reliability of outcomes. Overall, this
paper effectively bridges clinical efficacy with meaningful functional recovery in TRD management.

Authors’ response: We thank the reviewer for their positive feedback. Responses to your
specific comments can be found below.

Specific comments:

1. The title could be more specific about the type of study conducted (e.g., ": Findings from a
32-Week Randomized Open-Label Study").

Authors’ response: Thank you for this suggestion. We have updated the title accordingly,
as below (page 1, lines 1-5):

Improvements in Functioning and Workplace Productivity with Esketamine Nasal Spray versus
Quetiapine Extended Release in Patients with Treatment Resistant Depression. Findings from
a 32-Week Randomised, Open-Label, Rater-Blinded Phase IIIb Study

2. The abstract effectively summarizes the study but omits details on sample demographics and
statistical methods. Including these could improve clarity and appeal to a broader audience.
Authors’ response: Thank you for raising this. We have made updates to the abstract to
address these concerns (page 4, lines 4-5, 15-19, 23):

Patients with treatment resistant depression (TRD) experience a greater negative impact on
their funct|on|ng and product|V|ty at home and in the workaace versus treatment -responsive
patients. y
and—heme—based—ftmetremﬂg Here we report the effects of esketamlne nasal spray (NS)
versus quetiapine extended release (XR) on functioning, work productivity and activity
impairment. ESCAPE-TRD (NCT04338321) was a 32-week randomised, open-label,
rater-blinded, active-controlled phase IIIb study comparing the efficacy and safety of
esketamine NS versus quetiapine XR, both alongside an ongoing selective serotonin reuptake
inhibitor or serotonin norepinephrine reuptake inhibitor (SSRI/SNRI), in patients with TRD.
Patient functioning was assessed via the Sheehan Disability Scale (SDS; functional remission
<6). Absenteeism, presenteeism, work productivity loss and activity impairment over time
were assessed using the Work Productivity and Activity Impairment: Depression (WPAI:D)
questionnaire. Results were cumulated over the entire study duration. Esketamine NS-treated
patients (N=336) experienced 43.2% more weeks with functional remission versus quetiapine




XR-treated patients (N=340) over the 32-week study period (difference: 2.0 weeks [95% CI:
0.7, 3.3]; p=0.0023 [ANCOVA models]). Up to Week 32, esketamine NS-treated patients
experienced an 11.9% reduction in productivity loss due to absenteeism (difference: —1.1
weeks [95% CI: —2.9, 0.7]; p=0.2285) and a 14.2% reduction in overall work productivity
loss (difference: —2.3 weeks, 95% CI: [-3.9, —0.7] p=0.0045) versus quetiapine XR-treated
patients, based on mixed models for repeated measures. Patients receiving esketamine NS
experienced greater improvements in functioning and productivity over 32 weeks versus
quetiapine XR. These improvements demonstrate the clinical and functional benefit of
treatment with esketamine NS for patients with TRD.

Reviewer 2:
Specific comments:

1. The baseline WPAIL:D score differed between groups. What this difference impacted the
outcomes?

Authors’ response: We thank the reviewer for this comment and acknowledge that there
are indeed numerical differences at baseline between the two treatments arms, with more
favourable scores observed in the quetiapine extended-release arm, indicating less
productivity loss at baseline, for all four scores of the WPAI-D. The authors would also
emphasise that baseline scores should be considered part of the outcome since total time lost
for productivity was assessed using 4-week intervals. The first interval therefore incorporated
the average productive time lost from baseline to Week 4, meaning that higher baseline
productivity loss in the esketamine nasal spray arm would have resulted in an inflated
productivity loss in this first interval (from baseline to Week 4). Since the analysis is based on
a mixed model with repeated measures (MMRM) method applied to the WPAI:D scores at
each visit, it is unfortunately not possible to adjust for this baseline imbalance by having
baseline scores as a covariate since it would result in perfect collinearity and make the model
impossible to estimate. Therefore, this baseline imbalance would have resulted in a
conservative estimation of the actual difference between the esketamine and quetiapine
arms.

A note regarding this has also been added to the Discussion as follows (page 15, lines
10-14):

Finally, since the first 4-week interval in which WPAI:D was assessed incorporated the
average productive time lost from baseline to Week 4, the higher baseline productivity loss
observed in the esketamine NS arm versus quetiapine XR arm would have resulted in an
inflated productivity loss in this first interval. Therefore, the overall estimation of the actual
difference between the arms was conservative.

2. The esketamine leads a similar effect in work function stratified by different baseline work
impairment? Or in which condition esketamine may have the greater effect?

Authors’ response: The authors thank the reviewer for this query. It is not currently
planned to conduct analyses stratified by baseline work impairment, since such analyses
would no longer rely on baseline randomisation, which was based on age and number of prior
treatment failures. However, analyses exploring how patients baseline characteristics may



have impacted their outcomes, and differences between different treatments, are ongoing
and will be reported in future publications (please also see also our response to comment 6).

In addition, the authors mentioned the age, but I did not see the age-stratified sub-analyses.
How were the findings applied to retired people? If not, the authors should focus on working
people.

Authors’ response: The authors thank the reviewer for this query. The WPAI:D
questionnaire provides different scores quantifying the impairment of the patients with
regards to patients’ work productivity and daily activities (absenteeism, presenteeism, work
productivity loss and activity impairment). While activity impairment can apply to patients of
all ages, absenteeism, presenteeism, and work productivity loss apply only to working
patients. Analyses on these parameters were therefore conducted only using data from
working patients, regardless of their age (retired patients were excluded, as were non-
working patients who were of working age). The decrease in sample size resulting from these
adjustments can be seen in Table 1: Baseline Characteristics (page 22).

Clarification on patients included in the WPAI:D analysis has been added to the Methods
section (page 9, lines 20-22):

Analyses on absenteeism, presenteeism and work impairment parameters were conducted
using only data from working patients, regardless of their age (retired patients were
excluded, as were non-working patients who were of working age).

"NS-treated patients experienced 8.1 weeks of absenteeism versus 9.2 weeks for quetiapine
XR-treated patients, indicating an 11.9% reduction in productivity loss due to absenteeism
(difference: —1.1 weeks [95% CI: —2.9, 0.7]; p=0.2285). Esketamine NS significantly
improved presenteeism (-1.9 weeks, 95% CI: [-3.4, -20 0.5], p=0.0098, -13.1%)". Why was
the absenteeism non-significant but presenteeism significant?

Authors’ response: The authors thank the reviewer for raising this important point. While
absenteeism and presenteeism both quantify productivity loss, absenteeism only accounts for
missed days of work (i.e. sick leave), whilst presenteeism accounts for reductions in
productivity while patients are working. Although these outcomes are expected to be
correlated, the distinct differences in the way in which they are calculated may explain this
difference. For example, absenteeism may be particularly susceptible to factors not directly
related to disease severity or symptom evolution, such as the propensity for patients to
request, or physician to prescribe, sick leave; this is supported by a study which found
previous sick leave to be the strongest predictor of subsequent sick leave.! Further, in this
study, absenteeism was associated with a smaller difference between treatment arms
compared with presenteeism, but also greater variability, making statistical significance less
likely. We have added some text to the Discussion to address these possibilities (page 14,
lines 29-33; page 15, lines 1-9):

The difference for absenteeism did not reach statistical significance in this analysis, which
may be due to larger variability in time lost compared with other WPAI:D domains.
Esketamine NS-treated patients may also have required to use more sick days or time off, as
these patients had to attend treatment sessions and could not work. An additional factor
which could potentially explain why significant differences between treatments were observed
on all WPAI:D scores except absenteeism could be found in the correlation analyses, which
revealed a substantially lower correlation of the absenteeism score with depression severity




(as measured by MADRS score) compared to the other three WPAI:D scores (presenteeism,
work productivity loss and activity impairment), making absenteeism less sensitive to
improvement in depression symptoms and therefore to treatment effect. This is consistent
with literature that found that other factors, such as previous history of sick leave, were the
main predictors of future sick leaves.!

Was work function improvement associated with mood symptom improvement?

Authors’ response: The authors thank the review for this query. We have conducted an
additional analysis on the correlation between MADRS and each of the four WPAI:D
parameters, which is now reported throughout the manuscript.

Methods (page 10; lines 1-3): Using all records where both MADRS and WPAI:D were
assessed, Pearson correlation coefficients between MADRS and each of the four WPAI-D
scores were also estimated.

Results (page 13; lines 1-3): Correlations between MADRS and the WPAI-D scores were less
strong for absenteeism (Pearson correlation coefficient: 0.3413) compared with presenteeism
(0.6497), work productivity loss (0.6118), and activity impairment (0.6826).

Discussion (page 14, line 33; page 15, lines 1-9): An additional factor which could potentially
explain why significant differences between treatments were observed on all WPAI:D scores
except absenteeism could be found in the correlation analyses, which revealed a substantially
lower correlation of the absenteeism score with depression severity (as measured by MADRS
score) compared to the other three WPAI:D scores (presenteeism, work productivity loss and
activity impairment), making absenteeism less sensitive to improvement in depression
symptoms and therefore to treatment effect. This is consistent with literature that found that
other factors, such as previous history of sick leave, were the main predictors of future sick
leaves.!

Was baseline TRD condition related to subsequent outcomes of work function? And vice
versa?

Authors’ response: The authors thank the reviewer for raising this interesting point.
Baseline TRD condition may have impacted both treatment arms and may potentially modify
the differences observed with each treatment. Additional analyses are ongoing to explore the
effects of patients’ baseline characteristics on treatment outcomes, and this will be reported
in future manuscripts.

Finally, it is an important study, but it needs further clarification.

Authors’ response: The authors thank the reviewer for acknowledging the importance of
this study. We hope that the clarifications above and updates made to the manuscript have
addressed your concerns.

Gasse C, Petersen L, Chollet J, et al. Pattern and predictors of sick leave among users of
antidepressants: a Danish retrospective register-based cohort study. J Affect Disord
2013;151:959-66.



Additional Request from Authors: Please note that Prof Roger S. Mclntyre requested an update
to his affiliation, reflected in the tracked changes on page 2, lines 12—-13, 26-30.
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ABSTRACT (250/250 words)

Patients with treatment resistant depression (TRD) experience a greater negative
impact on their functioning and productivity at home and in the workplace versus
treatment-responsive patients. Here, we report the effects of esketamine nasal spray
(NS) versus quetiapine extended release (XR) on functioning, work productivity and
activity impairment. ESCAPE-TRD (NCT04338321) was a 32-week randomised,
open-label, rater-blinded, active-controlled phase IIIb study comparing the efficacy
and safety of esketamine NS versus quetiapine XR, both alongside an ongoing
selective serotonin reuptake inhibitor or serotonin norepinephrine reuptake inhibitor
(SSRI/SNRI), in patients with TRD. Patient functioning was assessed via the Sheehan
Disability Scale (SDS; functional remission <6). Absenteeism, presenteeism, work
productivity loss and activity impairment over time were assessed using the Work
Productivity and Activity Impairment: Depression (WPAI:D) questionnaire. Results
were cumulated over the entire study duration. Esketamine NS-treated patients
(N=336) experienced 43.2% more weeks with functional remission versus quetiapine
XR-treated patients (N=340) over the 32-week study period (difference: 2.0 weeks
[95% CI: 0.7, 3.3]; p=0.0023 [ANCOVA models]). Up to Week 32, esketamine NS-
treated patients experienced an 11.9% reduction in productivity loss due to
absenteeism (difference: —1.1 weeks [95% CI: -2.9, 0.7]; p=0.2285) and a 14.2%
reduction in overall work productivity loss (difference: —2.3 weeks, 95% CI: [-3.9, —
0.7] p=0.0045) versus quetiapine XR-treated patients, based on mixed models for
repeated measures. Patients receiving esketamine NS experienced greater
improvements in functioning and productivity over 32 weeks versus quetiapine XR.
These improvements demonstrate the clinical and functional benefit of treatment

with esketamine NS for patients with TRD.
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INTRODUCTION

Treatment resistant depression (TRD) is commonly defined as a lack of response to
two or more pharmacological treatments of adequate duration and dose within the
same major depressive episode (MDE),(European Medicines Agency, 2013) and
affects 10-30% of patients with major depressive disorder (MDD) in research and
real-world settings.(Rush et al., 2006, McIntyre et al., 2023, Al-Harbi, 2012) Relative
to their treatment-responsive counterparts, patients with TRD have a worse
prognosis, a higher rate of suicide,(McIntyre et al., 2023) a greater negative impact
on their functioning and productivity,(Jaffe et al., 2019, Heerlein, Young, et al.,
2021) and experience a reduced health-related quality of life (HRQoL).(Johnston,
Powell, et al., 2019) Patients with TRD also face increased personal and economic
costs when compared with treatment-responsive patients, driven by productivity loss
and workplace impairment.(Heerlein et al., 2022)

There are multiple objective, subjective and performance-based measures of
functional impairment; one of the most widely used is the Sheehan Disability Scale
(SDS). The SDS is a patient-reported outcome measure of functional disability that
assesses the degree to which symptoms disrupt a patient's daily life. This scale
assesses three domains: work and/or school work, social life and leisure activities,
and family life and home responsibilities.(Florea et a/., 2017, Sheehan & Sheehan,
2008) Low SDS scores indicate minimal disruption in a patient’s daily functioning and
can be used to determine rates of functional remission. Previous studies using the
SDS to measure functional remission have shown that most patients that achieved
functional remission first achieved clinical response and remission,(Oliveira-Maia,
Rive, et al., 2024) suggesting that a reduction in disease symptoms may be required
to reduce the impact of the disease on daily functioning.

In addition to functional remission, impairment in a patient’s productivity at work and
in their daily life is another method of measuring the impact of TRD. The Work
Productivity and Activity Impairment for Depression (WPAI:D) questionnaire provides
several measures of the extent to which TRD impacts daily functioning; absenteeism
(the proportion of work time missed due to TRD), presenteeism (the degree of
impairment while working due to TRD), work productivity loss (overall work
impairment due to TRD, combining absenteeism and presenteeism) and activity

impairment (the degree of impairment of regular, non-work activity due to TRD) are
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all quantified. Previous studies using the WPAI have shown that patients with TRD
experienced an overall mean impairment of work and activity of 60.5% and 73.3%,
respectively.(Heerlein, Young, et al,, 2021, Oliveira-Maia, Bobrowska, et al., 2024)
These impairments lead to increased costs, and result in human capital erosion. It is
currently unclear whether antidepressant treatment significantly and reliably
improves measures of workplace functioning.(Lee et al., 2018) Preliminary evidence
from real-world data sets provides some support for improvements in workplace
productivity in people with TRD following treatment,(Rodrigues et a/., 2021) however,
no randomised-controlled study data are available in this regard, nor studies on how
these improvements translate to workplace functionality. Furthermore, patients who
achieve clinical remission when using second-line monoamine-based antidepressants
continue to demonstrate impairment in workplace metrics,(Trivedi et al., 2013)
indicating a lack of solutions for workplace impairment and productivity loss in
patients with TRD.

Esketamine nasal spray (NS), given in combination with either a selective serotonin
reuptake inhibitor (SSRI) or serotonin norepinephrine reuptake inhibitor (SNRI), is
approved for the treatment of TRD in Europe.(European Medicines Agency, 2019a)

ESCAPE-TRD is one of the few existing large, long-term head-to-head studies in TRD
and was the first head-to-head study comparing esketamine NS with an
augmentation strategy. ESCAPE-TRD demonstrated the superior efficacy of
esketamine NS over quetiapine extended release (XR), both in combination with an
ongoing SSRI/SNRI, in both the short and long term.(European Medicines Agency,
2019b, Reif et al., 2023) The trial also showed a more favourable tolerability profile
for esketamine NS as compared with quetiapine XR.(Mclntyre et al., 2024)

Here, we report the effects of esketamine NS versus quetiapine XR treatment on
functioning, work productivity and impairment over 32 weeks in patients with TRD.
Furthermore, we explore the sequential cascade from clinical response to clinical
remission, through to functional remission and compare the temporal pattern of

these transitions between treatments.
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EXPERIMENTAL PROCEDURES

Study design

ESCAPE-TRD (NCT04338321) was a randomised, open-label, rater-blinded,
active-controlled phase IIIb study comparing the efficacy and safety of esketamine
NS versus quetiapine XR, both alongside an ongoing SSRI/SNRI, in patients with
TRD; the full methodology was reported in the primary publication.(Reif et a/., 2023)
Patients were randomised 1:1 to esketamine NS or quetiapine XR, both flexibly
dosed per label.(European Medicines Agency, 2019a, b) Randomisation was stratified
by age (18—-<64 years; 65—<75 years) and number of prior treatment failures in the
current MDE (2; =3). Full inclusion and exclusion criteria were reported in the

primary publication.(Reif et al., 2023)

ESCAPE-TRD was conducted in accordance with the Declaration of
Helsinki; (Association, 2013) country-specific ethics review boards provided approval.
All patients provided written informed consent and the study was registered at

ClinicalTrials.gov.

The Montgomery-Asberg Depression Rating Scale (MADRS) was used to assess
clinical symptom severity. Clinical remission was defined as MADRS total score <10.
Clinical response was defined as an improvement in MADRS total score from baseline
of >50%, or MADRS total score <10. Patient functioning was assessed via the SDS,
with functional remission defined as SDS total score <6 (total SDS score range was
0-30, where higher scores indicated worse functioning).(Sheehan & Sheehan, 2008,
Eaton et al., 2008) SDS-based functional remission measures the state where
depression symptoms only create a minimal disruption in the patient’s daily
functioning (versus whether a patient has achieved a “normal life”). The degree of
absenteeism, presenteeism, work productivity loss and activity impairment
experienced by patients over time were assessed as a proportion of time lost using
the WPAIL:D questionnaire.(Reilly et al., 1993) The SDS and the WPAIL:D were
assessed every 4 weeks from baseline to Week 32. All p values reported here were

not adjusted for multiple testing.

Time to event
Time to event, assessed for clinical response, clinical remission, and functional
remission, was estimated using the Kaplan-Meier method. Patients can either reach

the condition of the event while on treatment, where the time of the event is the
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first time where the condition is satisfied, or complete the study without having ever
satisfied the condition for the event, when they would be considered censored at the
time of completion. Patients discontinuing study treatment before having ever
satisfied the condition for the event were censored at an infinite (arbitrarily large)

time and were assumed to never achieve the relevant event.

Hazard ratio (HR), 95% confidence intervals (CI) and corresponding p value were
estimated using a Cox proportional hazards model adjusted for age (18—-<64, 65—
<75 years) and number of prior treatment failures (2, >3).

Consistency between outcomes was explored (pooled treatments arms) by
estimating the proportion of patients achieving functional remission (at any point in
time) for patients having reached clinical response/remission and for those who did
not reach these outcomes. For patients having reached both functional remission and
clinical outcomes (response or remission), the length of time between the first

occurrences of these events was estimated.

Events at each visit
At each visit where all endpoints were assessed (every 4 weeks), the proportions of
patients that achieved clinical response, clinical remission and functional remission

were analysed.

This analysis was based on observed data; patients that discontinued study
treatment were imputed using non-responder imputation (NRI) and systematically
considered as having a negative outcome at all timepoints following treatment
discontinuation. For patients that were still receiving treatment but had missing
values, data were imputed using local last observation carried forward (LOCF), where
missing values were assigned the outcome of the last timepoint where data were
collected.

Odds ratios (OR), corresponding 95% CIs and p values are reported based on
Cochran-Mantel-Haenszel chi-square tests adjusted for age and number of prior

treatment failures.

Cumulative time spent in health states
Cumulative time spent in either clinical response, clinical remission, or functional

remission was estimated using the area under the curve (AUC) method, based on
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status at on-treatment visits using NRI. If a patient had the same outcome
(favourable or un-favourable) at both the beginning and end of an interval (two
consecutive visits), they were considered to have spent the time between visits in
the corresponding health state. If a patient had different outcomes at consecutive
visits, a transition was assumed to have taken place at the midpoint of the interval.

For each patient, total time in a given health state was then calculated by adding the
time in the health state on each 4-week interval (where both MADRS and SDS were
assessed), from baseline to Week 32. Total time spent in each health state (and the
corresponding 95% CI and p-value) was estimated by treatment arm and compared
between treatment arms using analysis of covariance (ANCOVA) models with age

and number of prior treatment failures as covariates.

Cumulative work productivity and impairment

Each of the four WPAI:D scores (calculated as a percentage of time lost) was
analysed using a mixed model for repeated measures (with an unstructured
covariance structure) based on observed cases. The model included study
intervention, stratification factors (age [18—<64 years; 65—<75 years] and number of
prior treatment failures [2; >3]), visit (every 4 weeks from baseline to Week 32),

and visit-by-study-intervention interaction as fixed effects. The analysis included both
on-treatment visits and retrieved dropouts (post-study treatment discontinuation).
Analyses on absenteeism, presenteeism and work impairment parameters were
conducted using only data from working patients, regardless of their age (retired

patients were excluded, as were non-working patients who were of working age).

In each 4-week time interval, patients were assumed to spend the first two weeks
with their WPAI score at the start of the interval and the latter two weeks with their
score at the end of the interval. Total time of productivity loss on each score (by
treatment arm and difference between treatment arms, along with corresponding
95% CI and p-value) was then estimated by allocating weights to each visit and
estimating the corresponding least-square means, with intermediate visits (every 4
weeks from Week 4 to Week 28) receiving a weight of 4 weeks as they each
contributed to two intervals, and extreme visits (baseline and Week 32) receiving a
weight of 2 weeks. Total time lost was then calculated as the proportion of time lost

(WPALI:D scores) multiplied by the weighted time interval.
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Using all records where both MADRS and WPAI:D were assessed, Pearson correlation
coefficients between MADRS and each of the four WPAI-D scores were also
estimated.

SDS imputation validity
Methods used to explore the validity of SDS imputation are reported in
Supplementary Material S1.

Proxy for SDS functional remission based on MADRS

Methods used to explore a MADRS-based proxy for SDS functional remission are
reported in Supplementary Material S2.

RESULTS

Patient disposition and baseline functioning and productivity

Overall, 336 patients were randomised to esketamine NS and 340 patients to
quetiapine XR (N=676). Baseline demographics were comparable between
arms,(Reif et al., 2023) with similar MADRS, SDS total and WPAI:D scores in each
arm (Table 1). Of all patients at baseline, the majority of patients (52.5%) had
marked functional impairment, 28.1% had moderate impairment, 14.0% extreme
impairment and 5.5% mild or no impairment. Patients experienced a mean 40.4%
loss of work time due to absenteeism. When combined with presenteeism, this

resulted in an overall work time loss of 74.6%.

Time to event

Significantly more esketamine NS-treated patients achieved clinical response

(HR: 1.848, 95% CI: [1.547, 2.207], p<0.001), clinical remission (HR: 1.711, 95%
CI: [1.402, 2.087], p<0.001) and functional remission (HR: 1.819, 95% CI: [1.416,
2.336], p<0.001) compared with quetiapine XR-treated patients. Esketamine
NS-treated patients also achieved these outcomes faster than patients treated with
quetiapine XR (Figure 1).

Within each treatment arm, at each time point, more patients reached clinical
response than clinical remission, and more patients reached clinical remission than

functional remission, indicating the increasing difficulty in achieving these outcomes.

10
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Time to clinical remission in patients receiving esketamine NS was similar to time to
clinical response with quetiapine XR; likewise, time to functional remission observed
in patients receiving esketamine NS was similar to time to clinical remission in

patients receiving quetiapine XR (Figure 1).

Among all patients (including both esketamine NS- and quetiapine XR-treated) who
never reached clinical response (n=174), 2.3% (4) achieved functional remission. In
contrast, among patients who did achieve clinical response (n=502), 51.0% (256) of
patients achieved functional remission. The average time between achieving clinical
response and functional remission (for patients who achieved both) was 57.6 days.
Clinical response occurred before or at the same time as functional remission in
92.2% of cases.

Similarly, among patients who never achieved clinical remission (n=276), 8.7% (24)
achieved functional remission. Among patients who reached clinical remission
(n=400), 59.0% (236) of patients achieved functional remission. The average time
between clinical remission and functional remission (for patients who achieved both)
was 26.1 days. Clinical remission occurred before or at the same time as functional

remission in 77.5% of cases.

The exploration of a potential MADRS cut-off for use as a proxy for SDS functional
remission determined that no MADRS cut-off provided a high enough sensitivity or
specificity (Supplementary Material S2, Supplementary Table S2).

Events at each visit
Across all outcomes, the proportion of patients with a favourable outcome (clinical
response, clinical remission or functional remission) was numerically higher with

esketamine NS compared to quetiapine XR at each visit (Table 2).

A statistically significant benefit for esketamine NS was seen as early as Week 4,
where the OR for clinical response was 3.088 (95% CI: [2.131, 4.474]; p<0.001),
which continued through every visit to Week 32 (Figure 2A).

For clinical remission, a significant benefit for esketamine NS versus quetiapine XR
was observed from Week 8 onwards (OR: 1.740, 95% CI: [1.204, 2.515]; p=0.003)
and for functional remission this benefit was observed from Week 16 onwards (OR:
1.709, 95% CI: [1.141, 2.559]; p=0.009; Figure 2B—C).

11
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At each visit a similar number of esketamine NS-treated patients achieved clinical
remission as quetiapine XR-treated patients who reached clinical response; likewise,
a similar number of esketamine NS-treated patients achieved functional remission as

quetiapine XR-treated patients who reached clinical remission (Table 2).

Cumulative time spent in health states

With respect to cumulative time spent in each of the three health states, a significant
benefit of esketamine NS was seen when compared with quetiapine XR over the 32-
week study period (Figure 3). Esketamine NS-treated patients experienced 17.0
weeks with clinical response versus 11.6 weeks for quetiapine XR-treated patients
(difference: 5.4 weeks [95% CI: 3.7, 7.1]; p<0.0001), indicating a 46.4% relative
increase. Esketamine NS-treated patients experienced 10.5 weeks with clinical
remission versus 6.8 weeks for quetiapine XR-treated patients (difference: 3.7 weeks
[95% CI: 2.2, 5.2]; p<0.0001), indicating a 55.0% relative increase. Finally,
esketamine NS-treated patients experienced 6.7 weeks with functional remission
versus 4.7 weeks for quetiapine XR-treated patients (difference: 2.0 weeks [95% CI:
0.7, 3.3]; p=0.0023), indicating a 43.2% relative increase.

Time spent in clinical remission with esketamine NS was similar to time in clinical
response with quetiapine XR, whilst time in functional remission with esketamine NS

was similar to time in clinical remission with quetiapine XR (Figure 3A).

Cumulative work productivity and impairment

Over the 32-week duration of the study, patients receiving esketamine NS lost
numerically less time to work productivity and activity impairment (i.e. gained more
productive time) compared to patients on quetiapine XR (Figure 4A). Esketamine
NS-treated patients experienced 8.1 weeks of absenteeism versus 9.2 weeks for
quetiapine XR-treated patients, indicating an 11.9% reduction in productivity loss
due to absenteeism (difference: —1.1 weeks [95% CI: —2.9, 0.7]; p=0.2285).
Esketamine NS significantly improved presenteeism (—1.9 weeks, 95% CI: [-3.4, —
0.5], p=0.0098, —13.1%), work productivity loss (—2.3 weeks, 95% CI: [-3.9, —0.7]
p=0.0045, —14.2%) and activity impairment (—1.3 weeks, 95% CI: [-2.3, —-0.2]
p=0.0172, —8.3%) compared to quetiapine-XR (Figure 4B).

12
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Correlations between MADRS and the WPAI:D scores were less strong for
absenteeism (Pearson correlation coefficient: 0.3413) compared with presenteeism
(0.6497), work productivity loss (0.6118), and activity impairment (0.6826).

SDS imputation validity

The imputation of SDS scores was considered valid; the specifics pertaining to the
validity of SDS imputation for partially missing data are reported in Supplementary
Material S1 (Supplementary Figure S1, Supplementary Table S1).

DISCUSSION

The functioning and productivity analyses reported here suggest that esketamine NS
has a significant functional benefit over quetiapine XR for patients with TRD. These
data reinforce the superiority of esketamine NS over the commonly used
augmentation agent, quetiapine XR, when given in combination with an ongoing
SSRI/SNRI, and further establish the importance of achieving clinical endpoints, such

as clinical remission, to achieve functional treatment benefits.

As demonstrated previously, achieving functional remission often requires the
achievement of both clinical response and clinical remission.(Oliveira-Maia, Rive, et
al., 2024) In ESCAPE-TRD, significantly more esketamine NS-treated patients
achieved clinical response, clinical remission and functional remission compared with
quetiapine XR-treated patients. Patients treated with esketamine NS also achieved
these milestones faster than quetiapine XR-treated patients. These results suggest
that patients treated with esketamine NS experience a greater clinical and functional
benefit than patients treated with quetiapine XR, to the extent that similar number of
patients treated with esketamine NS achieved clinical remission as quetiapine XR-
treated patients did clinical response. The same pattern was observed with functional
versus clinical remission and remains true at any timepoint. This is consistent with
the findings of the primary analysis of ESCAPE-TRD, where patients treated with
esketamine NS experienced more rapid reductions in MADRS total score and earlier

onset of clinical remission and clinical response.(Reif et al., 2023)

Though response trajectories are heterogeneous, these results support findings seen
in other studies that show there is often a progression, or a “domino cascade”, from
clinical response to clinical remission, through to functional remission.(Oliveira-Maia,

Rive, et al., 2024) This suggests that functional remission is both harder for patients

13
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to achieve and takes longer to achieve than clinical outcomes. The exploratory
MADRS proxy analysis supports the view that severity and functioning are two
distinct concepts and challenges the idea that functional remission is just a stricter
definition of clinical remission. These analyses highlight the need for physicians to
monitor both outcomes in their clinical practice.(Habert et a/., 2016)

It has been shown that the larger the amount of time that patients are considered to
have achieved these three outcomes, the less likely they are to be experiencing
decreased functioning, which is linked with poorer QoL, higher costs and a larger
disease burden.(Heerlein, Perugi, et al., 2021, Heerlein et al., 2022, Jaffe et al., 2019,
Johnston, Powell, et al., 2019) Patients treated with esketamine NS spent more time
in clinical remission and functional remission when compared with quetiapine XR-
treated patients. These results represent a relative increase in time of approximately
50% on each outcome over the 32-week study duration. For patients treated with
esketamine NS, in addition to reaching each clinical outcome more quickly, treatment
also enabled patients to spend more time having achieved each clinical outcome,
demonstrating the persistent benefit of esketamine NS that results in better

outcomes for patients.

Significant relationships between depression severity and both absenteeism and
presenteeism have been demonstrated, showing indicated increases in absence and
decreases in performance with increasing depression severity.(Johnston, Harvey, et
al., 2019) Improvements in workplace productivity are not commonly demonstrated
in treatment with a second typical monoamine antidepressant, even when patients
have achieved clinical remission.(Trivedi et al., 2013, Gaynes BN, 2009) Over the 32-
week duration of the study, patients receiving esketamine NS gained more
productive time compared to patients on quetiapine XR, with this difference reaching
statistical significance for presenteeism, work productivity loss and activity
impairment. As presenteeism disproportionately accounts for disability and is costlier
compared with absenteeism, improvements in presenteeism would have a real-world
impact on patients.(Biron et a/., 2006) The difference for absenteeism did not reach
statistical significance in this analysis, which may be due to larger variability in time
lost compared with other WPAI:D domains. Esketamine NS-treated patients may also
have required to use more sick days or time off, as these patients had to attend

treatment sessions and could not work. An additional factor which could potentially

14
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explain why significant differences between treatments were observed on all WPAI:D
scores except absenteeism could be found in the correlation analyses, which
revealed a substantially lower correlation of the absenteeism score with depression
severity (as measured by MADRS score) compared to the other three WPAIL:D scores
(presenteeism, work productivity loss and activity impairment), making absenteeism
less sensitive to improvement in depression symptoms and therefore to treatment
effect. This is consistent with literature that found that other factors, such as
previous history of sick leave, were the main predictors of future sick leaves.(Gasse
et al., 2013)

Finally, since the first 4-week interval in which WPAI:D was assessed incorporated
the average productive time lost from baseline to Week 4, the higher baseline
productivity loss observed in the esketamine NS arm versus quetiapine XR arm would
have resulted in an inflated productivity loss in this first interval. Therefore, the
overall estimation of the actual difference between the arms was conservative. The
results presented here suggest a benefit of treatment with esketamine NS for
improvements in workplace productivity, which could potentially lead to a reduction
in the societal costs associated with TRD, highlighting the effective translation of
clinical efficacy into meaningful improvements in patients’ daily functioning and
productivity.(Heerlein et al., 2022, Mrazek DA, 2014)

Strengths and limitations

To our knowledge, ESCAPE-TRD is the first randomised comparative study reporting
long-term esketamine NS use against an augmentation treatment for patients with
TRD.

A strength of these analyses is that despite the varied methodology, all analyses
reported a similar result; esketamine NS-treated patients consistently experienced
better outcomes than quetiapine XR-treated patients. The different analyses reported
here provide a complementary and extensive view of the relative benefit of
esketamine NS over quetiapine XR in achieving clinical response, clinical remission
and functional remission. Additionally, the validity of the SDS imputation for partially
missing data was confirmed, lending robustness to the SDS score results. A feature
of ESCAPE-TRD was the high degree of physician supervision which, while beneficial,

may not be generalisable to a real-life setting.
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A limitation of the first event analysis was that it could only address how fast
patients first reached the outcome, not if they continued to achieve it. This limitation
was addressed by subsequent analyses that determined the proportion of patients
that achieved each outcome. This analysis provides conclusions at a population level
but cannot be reported at an individual patient level. For example, any one patient
could achieve functional remission at one time point, not achieve it at the next time
point, then achieve it again at a third time point. Additionally, patients with less
impairment in the workplace experience greater functional outcomes with
treatment;(Mclntyre et al., 2017) however, results reported here are not adjusted for
baseline functioning. Finally, a further limitation is related to the use of the SDS,
which is a valid and reliable measure of functioning in patients with depression but
lacks the granularity of other instruments such as the Functioning Assessment Short
Test (FAST).(Rosa et al., 2007)

Similar studies have shown that patients who have an improvement in functional
recovery also demonstrate an improvement in anhedonia.(Vinckier et al., 2017,
Wong et al., 2024) Thus, future work may investigate whether treatment with
esketamine NS demonstrates a similar trend. Additional future analyses may include

prognostic risk factors and their influence on outcomes.

Conclusions

Building upon the primary findings of ESCAPE-TRD, which reported improved rates of
clinical remission and response from depressive symptoms, these data highlight their
effective translation into meaningful improvements in patients’ daily functioning and
productivity. Patients receiving esketamine NS plus SSRI/SNRI experienced greater
improvements in functioning and productivity over 32 weeks versus quetiapine XR
plus SSRI/SNRI.

Furthermore, these findings demonstrate that the resolution of depressive symptoms
(i.e. experiencing clinical response and remission) are typically a prerequisite to

achieving functional remission and a reduction in functional impairment.

The combination of the superior clinical efficacy and the substantial improvements in
functional impairment resulting from treatment with esketamine NS versus
quetiapine XR, demonstrate the clinical and functional benefit of treatment with
esketamine NS for patients with TRD.
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TABLES AND FIGURES

Table 1. Baseline characteristics

Esketamine NS + Quetiapine XR +

Mean (SD), unless otherwise SSRI/SNRI

SSRI/SNRI

NI W

specified

Baseline characteristics

N=336

N=340

Age, years 44.3 (13.6) 45.7 (13.4) 45.0 (13.5)
Sex, female, n (%) 225 (67.0) 222 (65.3) 447 (66.1)
Number of treatment
failures in the current MDE, n (%)
2 204 (60.7) 211 (62.1) 415 (61.4)
>3 132 (39.3) 129 (37.9) 261 (38.6)
Psychiatric history
Age at diagnosis, years 33.5(11.7) 34.8 (11.7) 34.2 (11.7)
Total number of episodes 3.4 (2.4) 3.6 (4.1) 3.5(3.4)
Duration of current episode, weeks 68.8 (84.2) 64.6 (65.7) 66.7 (75.4)

Total MADRS baseline score

SDS total score

31.4 (6.1; n=336)
22.3 (5.0; n=326)

31.0 (5.8; n=339)
21.8 (5.6; n=333)

31.2 (5.9; n=675)
22.0 (5.3; n=659)

Not impaired (0-3), n (%) 1(0.3) 4 (1.2) 5(0.8)
Mild (4-11), n (%) 11 (3.4) 20 (6.0) 31 (4.7)
Moderate (12-19), n (%) 89 (27.3) 96 (28.8) 185 (28.1)
Marked (20-26), n (%) 178 (54.6) 168 (50.5) 346 (52.5)
Extreme (27-30), n (%) 47 (14.4) 45 (13.5) 92 (14.0)
WPAI:D score, % time lost
Absenteeism 43.1 37.3 40.4
(38.1; n=153) (34.7; n=134) (36.6; n=287)
Presenteeism 70.9 66.1 68.5
(21.6; n=154) (25.2 n=152) (23.6; n=306)
Work productivity loss 76.8 72.4 74.6
(22.4; n=154) (26.1; n=152) (24.3; n=306)
Activity Impairment 74.3 73.0 73.6

(16.8; n=327)

(19.1; n=335)

(18.0; n=662)

Full analysis set: includes all randomised patients. MADRS: Montgomery-Asberg Depression Rating
Scale; MDE: major depressive episode; NS: nasal spray; SNRI: serotonin norepinephrine reuptake
inhibitor; SD: standard deviation; SDS: Sheehan Disability Scale; SSRI: selective serotonin reuptake

inhibitor; WPAI:D: Work Productivity and Activity Impairment: Depression; XR: extended release.
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Table 2. Summary of treatment effect estimates for clinical response, clinical remission and functional remission events at

each visit

Visit

Week 4

Clinical response, n (%)

Esketamine NS +
SSRI/SNRI

120 (35.7%)

Quetiapine XR +

SSRI/SNRI

52 (15.3%)

Clinical remission, n (%)

Esketamine NS +

SSRI/SNRI

43 (12.8%)

Quetiapine XR +

SSRI/SNRI

30 (8.8%)

Functional remission, n (%)

Esketamine NS +

SSRI/SNRI

31 (9.2%)

Quetiapine XR +

SSRI/SNRI
N=340

22 (6.5%)

Week 8

174 (51.8%)

126 (37.1%)

91 (27.1%)

60 (17.6%)

49 (14.6%)

42 (12.4%)

Week 12

203 (60.4%)

145 (42.6%)

117 (34.8%)

70 (20.6%)

63 (18.8%)

46 (13.5%)

Week 16

213 (63.4%)

149 (43.8%)

127 (37.8%)

80 (23.5%)

72 (21.4%)

47 (13.8%)

Week 20

216 (64.3%)

155 (45.6%)

134 (39.9%)

86 (25.3%)

82 (24.4%)

52 (15.3%)

Week 24

221 (65.8%)

164 (48.2%)

145 (43.2%)

108 (31.8%)

87 (25.9%)

58 (17.1%)

Week 28

224 (66.7%)

167 (49.1%)

153 (45.5%)

111 (32.6%)

87 (25.9%)

64 (18.8%)

Week 32

222 (66.1%)

161 (47.4%)

167 (49.7%)

112 (32.9%)

115 (34.2%)

67 (19.7%)

Full analysis set: includes all randomised patients. NS: nasal spray; SNRI: serotonin norepinephrine reuptake inhibitor; SSRI: selective serotonin reuptake inhibitor;
XR: extended release.
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1 Figure 1. Time to clinical response, clinical remission and functional remission
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3 Full analysis set: includes all randomised patients (N=336 esketamine NS; N=340 quetiapine XR). NS: nasal spray; XR: extended release.
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1  Figure 2. Chance of achieving clinical response, clinical remission and
2  functional remission events at each visit

0Odds ratio (95% CI) p value

Week 4 ~ 3.088 (2.131,4.474) <0.001
Week 8 ———— 1.838 (1.351, 2.600) <0.001
Week 12 ———— 2.092 (1.5635, 2.850) <0.001
Week 16 —_——— 2.282 (1.669, 3.121) <0.001
Week 20 — 2.214 (1.618, 3.030)  <0.001
Week 24 —— 2102 (1.537,2.874) <0.001
Week 28 —— 2.088 (1.528, 2.852) <0.001
Week 32 —_—— 2197 (1.607, 3.002)  <0.001

0 : 2 3 ! 5
Odds ratio (95% CI)
Lower :hance with  Higher chance with "
ESKNSvs QTP XR ESKNSvsQTP XR
A) Clinical response
4 B) Clinical remission
Odds ratio (95% CI) p value
Week 4 *> 1.509 (0.925, 2.463) 0.097
Week 8 —— 1.740 (1.204, 2.515) 0.003
Week 12 —— 2.086 (1.473, 2.952) <0.001
Week 16 ———— 2.002(1.431,2.800) =<0.001
Week 20 —— 2.001(1.436, 2.788) <0.001
Week 24 —— 1.6588 (1.207, 2.277) 0.002
Week 28 —— 1.755 (1.281, 2.404) 0.001
Week 32 —_—— 2.038 (1.490, 2.788) <0.001
0 : 2 3 4 5 ;

Odds ratio (95% Cl)
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Odds ratio (95% CI) p value

Week 4 - 1.455 (0.826, 2.562) 0.192
Week 8 — 1.207 (0.775,1.880) 0.403
Week 12 ———i 1.482(0.979, 2.243) 0.062
Week 16 ——— 1.709 (1.141, 2.559) 0.009
Week 20 — 1.810 (1.228, 2.668) 0.003
Week 24 —— 1.707 (1175, 2.479) 0.005
Week 28 —— 1.508 (1.047, 2.111) 0.027
Week 32 ™ 2135 (1.504, 3.029) <0.001

0 | 2 3 4 5

Odds ratio (95% CI)

-
+

v

Lower chance with  Higher chance with
ESKNSvs QTP XR ESKNSwvs QTP XR

C) Functional remission

Full analysis set: includes all randomised patients (N=336 esketamine NS; N=340 quetiapine XR). Error
bars represent 95% CIs. ESK: esketamine; NS: nasal spray; QTP: quetiapine; XR: extended release.

26



ESCAPE-TRD Functioning and Productivity 20 December 2024

1 Figure 3. Time spent in clinical response, clinical remission and functional
2  remission

3 A) By treatment arm at Week 32

® Esketamine NS + SSRI/SNRI(n=336) @ Quetiapine XR + SSRI/SNRI (n=340)
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5 B) Difference between treatment arms at Week 32

Full analysis set: includes all randomised patients (N=336 esketamine NS; N=340 quetiapine XR). Error
bars represent 95% ClIs. Time spent estimated using AUC, based on status at on-treatment visits using
NRI. Comparisons made using ANCOVA models with age and number of prior treatment failures as
covariates. Patients who achieved clinical remission also achieved clinical response. ANCOVA: analysis of

NoJeoh N o)

27



ESCAPE-TRD Functioning and Productivity 20 December 2024

covariance; AUC: area under the curve; CI: confidence interval; ESK: esketamine; NRI: non-responder
imputation; NS: nasal spray; QTP: quetiapine; XR: extended release.
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1  Figure 4. Cumulative work productivity and impairment measured with

2 WPAI:D
3 A) Results by treatment arm at Week 32
® Esketamine NS + SSRISNRI (n=336) ® Quetiapine XR + SSRI/SNRI (n=340)
o
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6 B) Difference between treatment arms at Week 32
7
8 Full analysis set: includes all randomised patients (N=336 esketamine NS; N=340 quetiapine XR). Error
9 bars represent 95% CIs. CI: confidence interval; NS: nasal spray; SNRI: serotonin norepinephrine
0 reuptake inhibitor; SSRI: selective serotonin reuptake inhibitor; WPAIL:D: Work Productivity and Activity
1 Impairment for Depression; XR: extended release.
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SUPPLEMENTARY MATERIAL

Supplementary Material S1. Validity of SDS imputation

When a score for the school and/or work item of the SDS was missing, the social life
and leisure activities and family life and home responsibilities items were used to
compute the total score. This is an approach also used by authors of the
SDS.(Sheehan & Sheehan, 2008) This score was computed by imputation by the
mean. The objective of this analysis was to assess the validity of the imputation for
partially missing SDS data. Using all records (all patients, all visits, observed cases)
where all three items were present, total SDS score was computed both normally
and without the school and/or work category score. The two scores were then
compared using a distribution of each score and their difference.

The SDS school and/or work category was highly correlated with the SDS social life
and leisure activities score (Pearson correlation coefficient: 0.8401) and the SDS
family life and home responsibilities score (0.8158). The imputed SDS scores were a
good predictor of the observed SDS scores: 30.8% of observations had imputed
scores equal to the observed scores, 72.9% were within one point of the observed
score and 88.9% were within two points of the observed score (Supplementary
Table 1). The distribution between the imputed scores and the observed scores
were very similar and appeared symmetrical (Supplementary Figure 1),
demonstrating no evidence of bias in either direction. Using the SDS imputed score
to estimate functional remission (SDS total score <6) compared to the actual
observed SDS score, was associated with a sensitivity of 96.4% and a specificity of
98.1%, thereby reinforcing the appropriateness of the imputation approach.
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scores
Threshold Record within threshold Pifliltlf‘oglﬁl ‘g,'/?)"n
0.0 1174/3809 30.8

0.5 2033/3809 53.4

1.0 2776/3809 72.9

1.5 3131/3809 82.2

2.0 3387/3809 88.9

2.5 3512/3809 92.2

3.0 3628/3809 95.2

SDS: Sheehan Disability Scale.
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1 Supplementary Figure 1. Distribution of the difference between imputed
2 and observed scores

Percentage of SDS records (%)

.
‘ . I.III||||“II... _

Difference between imputed and observed SDS total score

3
4 SDS: Sheehan Disability Scale.
5
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Supplementary Material S2. Exploring proxy of functional remission based
on MADRS

Results presented in this article support trends seen in other studies that show there
is a progression, or a “domino cascade”, from clinical response to clinical remission,
through to functional remission.(Oliveira-Maia, Rive, et al., 2024) This begs the
question “could functional remission be defined as a stricter remission based on a
lower MADRS threshold?”.

The objective of this analysis was to assess the feasibility of approximating functional

remission using MADRS only.

Using all records (all patients, all visits, observed cases) where both MADRS and SDS
were assessed, functional remission and alternative definitions of clinical remission
were computed using different thresholds on MADRS, varying from 0 to 15. For each
cut-off, the sensitivity, specificity and Youden criterion (sensitivity + specificity — 1)
were calculated to evaluate the ability for the corresponding alternative clinical

remission criterion to represent a valid proxy of functional remission.

The highest Youden criterion values were observed for MADRS cut-offs of 8, 9 and
10. With cut-offs 9 and 10, both sensitivity and specificity were below 80%. For cut-
off 8, specificity reached 84.1% but sensitivity was 69.2%. Sensitivity above 90%
could only be reached by having specificity below 60% and specificity above 90%
could only be reached by having sensitivity below 60% (Supplementary Table 2).
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Supplementary Table 2. Sensitivity and specificity of MADRS scores as a
proxy for functional remission

MADRS cut-off Sensitivity (%) Specificity (%) Youden criterion
0 11.3 99.7 0.109
1 16.7 99.2 0.159
2 25.4 98.0 0.235
3 35.9 96.7 0.326
4 45.0 94.8 0.398
5 51.8 92.8 0.445
6 59.1 90.4 0.494
7 63.6 87.9 0.516
8 69.2 84.1 0.532
9 75.2 79.3 0.545
10 79.8 74.1 0.539
11 83.6 68.7 0.524
12 86.9 62.1 0.490
13 89.5 55.8 0.453
14 91.3 50.4 0.416
15 92.7 45.0 0.377

MADRS: Montgomery-Asberg Depression Rating Scale.
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ABSTRACT (25045/250 words)

Patients with treatment resistant depression (TRD) experience a greater negative
impact on their functioning and productivity at home and in the workplace versus
I £ clini

treatment-responsive patients.
i j : horme-based-funetioning—Here, we report the effects

of esketamine nasal spray (NS) versus quetiapine extended release (XR) on
functioning, work productivity and activity impairment. ESCAPE-TRD (NCT04338321)
was a 32-week randomised, open-label, rater-blinded, active-controlled phase IIIb
study comparing the efficacy and safety of esketamine NS versus quetiapine XR,
both alongside an ongoing selective serotonin reuptake inhibitor or serotonin
norepinephrine reuptake inhibitor (SSRI/SNRI), in patients with TRD. Patient
functioning was assessed via the Sheehan Disability Scale (SDS; functional remission
<6). Absenteeism, presenteeism, work productivity loss and activity impairment over
time were assessed using the Work Productivity and Activity Impairment: Depression
(WPAL:D) questionnaire. Results were cumulated over the entire study duration.
Esketamine NS-treated patients (N=336) experienced 43.2% more weeks with
functional remission versus quetiapine XR-treated patients (N=340) over the 32-
week study period (difference: 2.0 weeks [95% CI: 0.7, 3.3]; p=0.0023_[ANCOVA
models]). Up to Week 32, esketamine NS-treated patients experienced an 11.9%

reduction in productivity loss due to absenteeism (difference: —1.1 weeks [95% CI:

—-2.9, 0.7]; p=0.2285) and a 14.2% reduction in overall work productivity loss
(difference: —2.3 weeks, 95% CI: [-3.9, —0.7] p=0.0045) versus quetiapine XR-

treated patients, based on mixed models for repeated measures. Patients receiving

esketamine NS experienced greater improvements in functioning and productivity
over 32 weeks versus quetiapine XR. These improvements demonstrate the clinical
and functional benefit of treatment with esketamine NS for patients with TRD.



O© 0 N O U1 B W N e

[ =
w N =R o

14
15
16
17
18
19
20
21
22
23
24
25

26
27
28
29
30
31
32
33

ESCAPE-TRD Functioning and Productivity 20 December 2024

INTRODUCTION

Treatment resistant depression (TRD) is commonly defined as a lack of response to
two or more pharmacological treatments of adequate duration and dose within the
same major depressive episode (MDE),(European Medicines Agency, 2013) and
affects 10-30% of patients with major depressive disorder (MDD) in research and
real-world settings.(Rush et a/., 2006, Mclntyre et al.,, 2023, Al-Harbi, 2012) Relative
to their treatment-responsive counterparts, patients with TRD have a worse
prognosis, a higher rate of suicide,(McIntyre et al., 2023) a greater negative impact
on their functioning and productivity,(Jaffe et a/., 2019, Heerlein, Young, et al.,
2021) and experience a reduced health-related quality of life (HRQoL).(Johnston,
Powell, et al,, 2019) Patients with TRD also face increased personal and economic
costs when compared with treatment-responsive patients, driven by productivity loss

and workplace impairment.(Heerlein et a/., 2022)

There are multiple objective, subjective and performance-based measures of
functional impairment; one of the most widely used is the Sheehan Disability Scale
(SDS). The SDS is a patient-reported outcome measure of functional disability that
assesses the degree to which symptoms disrupt a patient's daily life. This scale
assesses three domains: work and/or school work, social life and leisure activities,
and family life and home responsibilities.(Florea et al., 2017, Sheehan & Sheehan,
2008) Low SDS scores indicate minimal disruption in a patient’s daily functioning and
can be used to determine rates of functional remission. Previous studies using the
SDS to measure functional remission have shown that most patients that achieved
functional remission first achieved clinical response and remission,(Oliveira-Maia,
Rive, et al., 2024) suggesting that a reduction in disease symptoms may be required
to reduce the impact of the disease on daily functioning.

In addition to functional remission, impairment in a patient’s productivity at work and
in their daily life is another method of measuring the impact of TRD. The Work
Productivity and Activity Impairment for Depression (WPAI:D) questionnaire provides
several measures of the extent to which TRD impacts daily functioning; absenteeism
(the proportion of work time missed due to TRD), presenteeism (the degree of
impairment while working due to TRD), work productivity loss (overall work
impairment due to TRD, combining absenteeism and presenteeism) and activity

impairment (the degree of impairment of regular, non-work activity due to TRD) are
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all quantified. Previous studies using the WPAI have shown that patients with TRD
experienced an overall mean impairment of work and activity of 60.5% and 73.3%,
respectively.(Heerlein, Young, et al., 2021, Oliveira-Maia, Bobrowska, et al., 2024)
These impairments lead to increased costs, and result in human capital erosion. It is
currently unclear whether antidepressant treatment significantly and reliably
improves measures of workplace functioning.(Lee et al., 2018) Preliminary evidence
from real-world data sets provides some support for improvements in workplace
productivity in people with TRD following treatment,(Rodrigues et a/., 2021) however,
no randomised-controlled study data are available in this regard, nor studies on how
these improvements translate to workplace functionality. Furthermore, patients who
achieve clinical remission when using second-line monoamine-based antidepressants
continue to demonstrate impairment in workplace metrics,(Trivedi et a/., 2013)
indicating a lack of solutions for workplace impairment and productivity loss in
patients with TRD.

Esketamine nasal spray (NS), given in combination with either a selective serotonin
reuptake inhibitor (SSRI) or serotonin norepinephrine reuptake inhibitor (SNRI), is

approved for the treatment of TRD in Europe.(European Medicines Agency, 2019a)

ESCAPE-TRD is one of the few existing large, long-term head-to-head studies in TRD
and was the first head-to-head study comparing esketamine NS with an
augmentation strategy. ESCAPE-TRD demonstrated the superior efficacy of
esketamine NS over quetiapine extended release (XR), both in combination with an
ongoing SSRI/SNRI, in both the short and long term.(European Medicines Agency,
2019b, Reif et al.,, 2023) The trial also showed a more favourable tolerability profile
for esketamine NS as compared with quetiapine XR.(McIntyre et al.,, 2024)

Here, we report the effects of esketamine NS versus quetiapine XR treatment on
functioning, work productivity and impairment over 32 weeks in patients with TRD.
Furthermore, we explore the sequential cascade from clinical response to clinical
remission, through to functional remission and compare the temporal pattern of

these transitions between treatments.
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EXPERIMENTAL PROCEDURES « [ Formatted: Keep with next

Study design

ESCAPE-TRD (NCT04338321) was a randomised, open-label, rater-blinded,
active-controlled phase IIIb study comparing the efficacy and safety of esketamine
NS versus quetiapine XR, both alongside an ongoing SSRI/SNRI, in patients with
TRD; the full methodology was reported in the primary publication.(Reif et a/., 2023)
Patients were randomised 1:1 to esketamine NS or quetiapine XR, both flexibly
dosed per label.(European Medicines Agency, 2019a, b) Randomisation was stratified
by age (18-<64 years; 65—<75 years) and number of prior treatment failures in the
current MDE (2; 23). Full inclusion and exclusion criteria were reported in the

primary publication.(Reif et a/., 2023)

ESCAPE-TRD was conducted in accordance with the Declaration of
Helsinki;(Association, 2013) country-specific ethics review boards provided approval.
All patients provided written informed consent and the study was registered at

ClinicalTrials.gov.

The Montgomery-Asberg Depression Rating Scale (MADRS) was used to assess
clinical symptom severity. Clinical remission was defined as MADRS total score <10.
Clinical response was defined as an improvement in MADRS total score from baseline
of >50%, or MADRS total score <10. Patient functioning was assessed via the SDS,
with functional remission defined as SDS total score <6 (total SDS score range was
0-30, where higher scores indicated worse functioning).(Sheehan & Sheehan, 2008,
Eaton et a/., 2008) SDS-based functional remission measures the state where
depression symptoms only create a minimal disruption in the patient’s daily
functioning (versus whether a patient has achieved a “normal life”). The degree of
absenteeism, presenteeism, work productivity loss and activity impairment
experienced by patients over time were assessed as a proportion of time lost using
the WPAL:D questionnaire.(Reilly et a/., 1993) The SDS and the WPAL:D were
assessed every 4 weeks from baseline to Week 32. All p values reported here were

not adjusted for multiple testing.

Time to event
Time to event, assessed for clinical response, clinical remission, and functional
remission, was estimated using the Kaplan-Meier method. Patients can either reach

the condition of the event while on treatment, where the time of the event is the
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first time where the condition is satisfied, or complete the study without having ever
satisfied the condition for the event, when they would be considered censored at the
time of completion. Patients discontinuing study treatment before having ever
satisfied the condition for the event were censored at an infinite (arbitrarily large)

time and were assumed to never achieve the relevant event.

Hazard ratio (HR), 95% confidence intervals (CI) and corresponding p value were
estimated using a Cox proportional hazards model adjusted for age (18—-<64, 65—
<75 years) and number of prior treatment failures (2, >3).

Consistency between outcomes was explored (pooled treatments arms) by
estimating the proportion of patients achieving functional remission (at any point in
time) for patients having reached clinical response/remission and for those who did
not reach these outcomes. For patients having reached both functional remission and
clinical outcomes (response or remission), the length of time between the first

occurrences of these events was estimated.

Events at each visit
At each visit where all endpoints were assessed (every 4 weeks), the proportions of
patients that achieved clinical response, clinical remission and functional remission

were analysed.

This analysis was based on observed data; patients that discontinued study
treatment were imputed using non-responder imputation (NRI) and systematically
considered as having a negative outcome at all timepoints following treatment
discontinuation. For patients that were still receiving treatment but had missing
values, data were imputed using local last observation carried forward (LOCF), where
missing values were assigned the outcome of the last timepoint where data were

collected.

Odds ratios (OR), corresponding 95% Cls and p values are reported based on
Cochran-Mantel-Haenszel chi-square tests adjusted for age and number of prior

treatment failures.

Cumulative time spent in health states
Cumulative time spent in either clinical response, clinical remission, or functional

remission was estimated using the area under the curve (AUC) method, based on
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status at on-treatment visits using NRI. If a patient had the same outcome
(favourable or un-favourable) at both the beginning and end of an interval (two
consecutive visits), they were considered to have spent the time between visits in
the corresponding health state. If a patient had different outcomes at consecutive
visits, a transition was assumed to have taken place at the midpoint of the interval.

For each patient, total time in a given health state was then calculated by adding the
time in the health state on each 4-week interval (where both MADRS and SDS were
assessed), from baseline to Week 32. Total time spent in each health state (and the
corresponding 95% CI and p-value) was estimated by treatment arm and compared
between treatment arms using analysis of covariance (ANCOVA) models with age

and number of prior treatment failures as covariates.

Cumulative work productivity and impairment

Each of the four WPAI:D scores (calculated as a percentage of time lost) was
analysed using a mixed model for repeated measures (with an unstructured
covariance structure) based on observed cases. The model included study
intervention, stratification factors (age [18—-<64 years; 65—<75 years] and number of
prior treatment failures [2; =3]), visit (every 4 weeks from baseline to Week 32),
and visit-by-study-intervention interaction as fixed effects. The analysis included both
on-treatment visits and retrieved dropouts (post-study treatment discontinuation).

Analyses on absenteeism, presenteeism and work impairment parameters were

conducted using only data from working patients, regardless of their age (retired

patients were excluded, as were non-working patients who were of working age).

In each 4-week time interval, patients were assumed to spend the first two weeks
with their WPAI score at the start of the interval and the latter two weeks with their
score at the end of the interval. Total time of productivity loss on each score (by
treatment arm and difference between treatment arms, along with corresponding
95% CI and p-value) was then estimated by allocating weights to each visit and
estimating the corresponding least-square means, with intermediate visits (every 4
weeks from Week 4 to Week 28) receiving a weight of 4 weeks as they each
contributed to two intervals, and extreme visits (baseline and Week 32) receiving a
weight of 2 weeks. Total time lost was then calculated as the proportion of time lost

(WPAL:D scores) multiplied by the weighted time interval.
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Using all records where both MADRS and WPAI:D were assessed, Pearson correlation

coefficients between MADRS and each of the four WPAI-D scores were also

estimated.

SDS imputation validity
Methods used to explore the validity of SDS imputation are reported in

Supplementary Material S1.

Proxy for SDS functional remission based on MADRS
Methods used to explore a MADRS-based proxy for SDS functional remission are
reported in Supplementary Material S2.

RESULTS

Patient disposition and baseline functioning and productivity

Overall, 336 patients were randomised to esketamine NS and 340 patients to
quetiapine XR (N=676). Baseline demographics were comparable between
arms,(Reif et al., 2023) with similar MADRS, SDS total and WPAI:D scores in each
arm (Table 1). Of all patients at baseline, the majority of patients (52.5%) had
marked functional impairment, 28.1% had moderate impairment, 14.0% extreme
impairment and 5.5% mild or no impairment. Patients experienced a mean 40.4%
loss of work time due to absenteeism. When combined with presenteeism, this

resulted in an overall work time loss of 74.6%.

Time to event

Significantly more esketamine NS-treated patients achieved clinical response

(HR: 1.848, 95% CI: [1.547, 2.207], p<0.001), clinical remission (HR: 1.711, 95%
CI: [1.402, 2.087], p<0.001) and functional remission (HR: 1.819, 95% CI: [1.416,
2.336], p<0.001) compared with quetiapine XR-treated patients. Esketamine
NS-treated patients also achieved these outcomes faster than patients treated with

quetiapine XR (Figure 1).

Within each treatment arm, at each time point, more patients reached clinical
response than clinical remission, and more patients reached clinical remission than

functional remission, indicating the increasing difficulty in achieving these outcomes.

10
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Time to clinical remission in patients receiving esketamine NS was similar to time to
clinical response with quetiapine XR; likewise, time to functional remission observed
in patients receiving esketamine NS was similar to time to clinical remission in

patients receiving quetiapine XR (Figure 1).

Among all patients (including both esketamine NS- and quetiapine XR-treated) who
never reached clinical response (n=174), 2.3% (4) achieved functional remission. In
contrast, among patients who did achieve clinical response (n=502), 51.0% (256) of
patients achieved functional remission. The average time between achieving clinical
response and functional remission (for patients who achieved both) was 57.6 days.
Clinical response occurred before or at the same time as functional remission in
92.2% of cases.

Similarly, among patients who never achieved clinical remission (n=276), 8.7% (24)
achieved functional remission. Among patients who reached clinical remission
(n=400), 59.0% (236) of patients achieved functional remission. The average time
between clinical remission and functional remission (for patients who achieved both)
was 26.1 days. Clinical remission occurred before or at the same time as functional

remission in 77.5% of cases.

The exploration of a potential MADRS cut-off for use as a proxy for SDS functional
remission determined that no MADRS cut-off provided a high enough sensitivity or

specificity (Supplementary Material S2, Supplementary Table S2).

Events at each visit
Across all outcomes, the proportion of patients with a favourable outcome (clinical
response, clinical remission or functional remission) was numerically higher with

esketamine NS compared to quetiapine XR at each visit (Table 2).

A statistically significant benefit for esketamine NS was seen as early as Week 4,
where the OR for clinical response was 3.088 (95% CI: [2.131, 4.474]; p<0.001),
which continued through every visit to Week 32 (Figure 2A).

For clinical remission, a significant benefit for esketamine NS versus quetiapine XR
was observed from Week 8 onwards (OR: 1.740, 95% CI: [1.204, 2.515]; p=0.003)
and for functional remission this benefit was observed from Week 16 onwards (OR:
1.709, 95% CI: [1.141, 2.559]; p=0.009; Figure 2B-C).

11
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At each visit a similar number of esketamine NS-treated patients achieved clinical
remission as quetiapine XR-treated patients who reached clinical response; likewise,
a similar number of esketamine NS-treated patients achieved functional remission as

quetiapine XR-treated patients who reached clinical remission (Table 2).

Cumulative time spent in health states

With respect to cumulative time spent in each of the three health states, a significant
benefit of esketamine NS was seen when compared with quetiapine XR over the 32-
week study period (Figure 3). Esketamine NS-treated patients experienced 17.0
weeks with clinical response versus 11.6 weeks for quetiapine XR-treated patients
(difference: 5.4 weeks [95% CI: 3.7, 7.1]; p<0.0001), indicating a 46.4% relative
increase. Esketamine NS-treated patients experienced 10.5 weeks with clinical
remission versus 6.8 weeks for quetiapine XR-treated patients (difference: 3.7 weeks
[95% CI: 2.2, 5.2]; p<0.0001), indicating a 55.0% relative increase. Finally,
esketamine NS-treated patients experienced 6.7 weeks with functional remission
versus 4.7 weeks for quetiapine XR-treated patients (difference: 2.0 weeks [95% CI:
0.7, 3.3]; p=0.0023), indicating a 43.2% relative increase.

Time spent in clinical remission with esketamine NS was similar to time in clinical
response with quetiapine XR, whilst time in functional remission with esketamine NS
was similar to time in clinical remission with quetiapine XR (Figure 3A).

Cumulative work productivity and impairment

Over the 32-week duration of the study, patients receiving esketamine NS lost
numerically less time to work productivity and activity impairment (i.e. gained more
productive time) compared to patients on quetiapine XR (Figure 4A). Esketamine
NS-treated patients experienced 8.1 weeks of absenteeism versus 9.2 weeks for
quetiapine XR-treated patients, indicating an 11.9% reduction in productivity loss
due to absenteeism (difference: —1.1 weeks [95% CI: —2.9, 0.7]; p=0.2285).
Esketamine NS significantly improved presenteeism (1.9 weeks, 95% CI: [-3.4, —
0.5], p=0.0098, —13.1%), work productivity loss (—2.3 weeks, 95% CI: [-3.9, —0.7]
p=0.0045, —14.2%) and activity impairment (-1.3 weeks, 95% CI: [-2.3, —0.2]
p=0.0172, —8.3%) compared to quetiapine-XR (Figure 4B).

12
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Correlations between MADRS and the WPAI:D scores were less strong for

absenteeism (Pearson correlation coefficient: 0.3413) compared with presenteeism
(0.6497), work productivity loss (0.6118), and activity impairment (0.6826).

SDS imputation validity
The imputation of SDS scores was considered valid; the specifics pertaining to the
validity of SDS imputation for partially missing data are reported in Supplementary

Material S1 (Supplementary Figure S1, Supplementary Table S1).

DISCUSSION

The functioning and productivity analyses reported here suggest that esketamine NS
has a significant functional benefit over quetiapine XR for patients with TRD. These
data reinforce the superiority of esketamine NS over the commonly used
augmentation agent, quetiapine XR, when given in combination with an ongoing
SSRI/SNRI, and further establish the importance of achieving clinical endpoints, such

as clinical remission, to achieve functional treatment benefits.

As demonstrated previously, achieving functional remission often requires the
achievement of both clinical response and clinical remission.(Oliveira-Maia, Rive, et
al., 2024) In ESCAPE-TRD, significantly more esketamine NS-treated patients
achieved clinical response, clinical remission and functional remission compared with
quetiapine XR-treated patients. Patients treated with esketamine NS also achieved
these milestones faster than quetiapine XR-treated patients. These results suggest
that patients treated with esketamine NS experience a greater clinical and functional
benefit than patients treated with quetiapine XR, to the extent that similar number of
patients treated with esketamine NS achieved clinical remission as quetiapine XR-
treated patients did clinical response. The same pattern was observed with functional
versus clinical remission and remains true at any timepoint. This is consistent with
the findings of the primary analysis of ESCAPE-TRD, where patients treated with
esketamine NS experienced more rapid reductions in MADRS total score and earlier

onset of clinical remission and clinical response.(Reif et al/., 2023)

Though response trajectories are heterogeneous, these results support findings seen
in other studies that show there is often a progression, or a "domino cascade”, from
clinical response to clinical remission, through to functional remission.(Oliveira-Maia,

Rive, et al., 2024) This suggests that functional remission is both harder for patients

13
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to achieve and takes longer to achieve than clinical outcomes. The exploratory
MADRS proxy analysis supports the view that severity and functioning are two
distinct concepts and challenges the idea that functional remission is just a stricter
definition of clinical remission. These analyses highlight the need for physicians to
monitor both outcomes in their clinical practice.(Habert et al., 2016)

It has been shown that the larger the amount of time that patients are considered to
have achieved these three outcomes, the less likely they are to be experiencing
decreased functioning, which is linked with poorer QoL, higher costs and a larger
disease burden.(Heerlein, Perugi, et al., 2021, Heerlein et al., 2022, Jaffe et al., 2019,
Johnston, Powell, et a/.,, 2019) Patients treated with esketamine NS spent more time
in clinical remission and functional remission when compared with quetiapine XR-
treated patients. These results represent a relative increase in time of approximately
50% on each outcome over the 32-week study duration. For patients treated with
esketamine NS, in addition to reaching each clinical outcome more quickly, treatment
also enabled patients to spend more time having achieved each clinical outcome,
demonstrating the persistent benefit of esketamine NS that results in better

outcomes for patients.

Significant relationships between depression severity and both absenteeism and
presenteeism have been demonstrated, showing indicated increases in absence and
decreases in performance with increasing depression severity.(Johnston, Harvey, et
al., 2019) Improvements in workplace productivity are not commonly demonstrated
in treatment with a second typical monoamine antidepressant, even when patients
have achieved clinical remission.(Trivedi et a/., 2013, Gaynes BN, 2009) Over the 32-
week duration of the study, patients receiving esketamine NS gained more
productive time compared to patients on quetiapine XR, with this difference reaching
statistical significance for presenteeism, work productivity loss and activity
impairment. As presenteeism disproportionately accounts for disability and is costlier
compared with absenteeism, improvements in presenteeism would have a real-world
impact on patients.(Biron et a/.,, 2006) The difference for absenteeism did not reach
statistical significance in this analysis, which may be due to larger variability in time
lost compared with other WPAI:D domains. Additionathy—eEsketamine NS-treated
patients may also have required to use more sick days or time off, as these patients

had to attend treatment sessions and could not work. An additional factor which

14
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could potentially explain why significant differences between treatments were

observed on all WPAI:D scores except absenteeism could be found in the correlation

analyses, which revealed a substantially lower correlation of the absenteeism score

with depression severity (as measured by MADRS score) compared to the other

three WPATI:D scores (presenteeism, work productivity loss and activity impairment),

making absenteeism less sensitive to improvement in depression symptoms and

therefore to treatment effect. This is consistent with literature that found that other

factors, such as previous history of sick leave, were the main predictors of future sick

leaves.(Gasse et al., 2013)

Finally, since the first 4-week interval in which WPAI:D was assessed incorporated

the average productive time lost from baseline to Week 4, the higher baseline

productivity loss observed in the esketamine NS arm versus quetiapine XR arm would

have resulted in an inflated productivity loss in this first interval. Therefore, the

overall estimation of the actual difference between the arms was conservative. The

results presented here suggest a benefit of treatment with esketamine NS for
improvements in workplace productivity, which could potentially lead to a reduction
in the societal costs associated with TRD, highlighting the effective translation of
clinical efficacy into meaningful improvements in patients’ daily functioning and
productivity.(Heerlein et al., 2022, Mrazek DA, 2014)

Strengths and limitations

To our knowledge, ESCAPE-TRD is the first randomised comparative study reporting
long-term esketamine NS use against an augmentation treatment for patients with
TRD.

A strength of these analyses is that despite the varied methodology, all analyses
reported a similar result; esketamine NS-treated patients consistently experienced
better outcomes than quetiapine XR-treated patients. The different analyses reported
here provide a complementary and extensive view of the relative benefit of
esketamine NS over quetiapine XR in achieving clinical response, clinical remission
and functional remission. Additionally, the validity of the SDS imputation for partially
missing data was confirmed, lending robustness to the SDS score results. A feature
of ESCAPE-TRD was the high degree of physician supervision which, while beneficial,

may not be generalisable to a real-life setting.

15
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A limitation of the first event analysis was that it could only address how fast
patients first reached the outcome, not if they continued to achieve it. This limitation
was addressed by subsequent analyses that determined the proportion of patients
that achieved each outcome. This analysis provides conclusions at a population level
but cannot be reported at an individual patient level. For example, any one patient
could achieve functional remission at one time point, not achieve it at the next time
point, then achieve it again at a third time point. Additionally, patients with less
impairment in the workplace experience greater functional outcomes with
treatment;(Mclntyre et a/., 2017) however, results reported here are not adjusted for
baseline functioning. Finally, a further limitation is related to the use of the SDS,
which is a valid and reliable measure of functioning in patients with depression but
lacks the granularity of other instruments such as the Functioning Assessment Short
Test (FAST).(Rosa et al., 2007)

Similar studies have shown that patients who have an improvement in functional
recovery also demonstrate an improvement in anhedonia.(Vinckier et al., 2017,
Wong et al., 2024) Thus, future work may investigate whether treatment with
esketamine NS demonstrates a similar trend. Additional future analyses may include

prognostic risk factors and their influence on outcomes.

Conclusions

Building upon the primary findings of ESCAPE-TRD, which reported improved rates of
clinical remission and response from depressive symptoms, these data highlight their
effective translation into meaningful improvements in patients’ daily functioning and
productivity. Patients receiving esketamine NS plus SSRI/SNRI experienced greater
improvements in functioning and productivity over 32 weeks versus quetiapine XR
plus SSRI/SNRI.

Furthermore, these findings demonstrate that the resolution of depressive symptoms
(i.e. experiencing clinical response and remission) are typically a prerequisite to

achieving functional remission and a reduction in functional impairment.

The combination of the superior clinical efficacy and the substantial improvements in
functional impairment resulting from treatment with esketamine NS versus
quetiapine XR, demonstrate the clinical and functional benefit of treatment with

esketamine NS for patients with TRD.

16
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TABLES AND FIGURES

Table 1. Baseline characteristics

Mean (SD), unless otherwise
specified

Baseline characteristics
Age, years
Sex, female, n (%)

Number of treatment

failures in the current MDE, n (%)
2
>3

Psychiatric history

Age at diagnosis, years

Total number of episodes

Duration of current episode, weeks
Total MADRS baseline score

SDS total score
Not impaired (0-3), n (%)
Mild (4-11), n (%)
Moderate (12-19), n (%)
Marked (20-26), n (%)
Extreme (27-30), n (%)

WPAI:D score, % time lost
Absenteeism

Presenteeism
Work productivity loss

Activity Impairment

Esketamine NS +

SSRI/SNRI
N=336

44.3 (13.6)
225 (67.0)

204 (60.7)
132 (39.3)

33.5 (11.7)
3.4 (2.4)
68.8 (84.2)
31.4 (6.1; n=336)

22.3 (5.0; n=326)
1(0.3)
11 (3.4)
89 (27.3)
178 (54.6)
47 (14.4)

43.1
(38.1; n=153)
70.9
(21.6; n=154)
76.8
(22.4; n=154)
74.3
(16.8; n=327)

20 December 2024

Quetiapine XR +
SSRI/SNRI
N=340

45.7 (13.4)
222 (65.3)

211 (62.1)
129 (37.9)

34.8 (11.7)
3.6 (4.1)
64.6 (65.7)
31.0 (5.8; n=339)

21.8 (5.6; n=333)
4(1.2)
20 (6.0)
96 (28.8)
168 (50.5)
45 (13.5)

37.3
(34.7; n=134)
66.1
(25.2 n=152)
72.4
(26.1; n=152)
73.0
(19.1; n=335)

45.0 (13.5)
447 (66.1)

415 (61.4)
261 (38.6)

34.2 (11.7)
3.5 (3.4)
66.7 (75.4)
31.2 (5.9; n=675)

22.0 (5.3; n=659)
5(0.8)
31 (4.7)
185 (28.1)
346 (52.5)
92 (14.0)

40.4
(36.6; n=287)
68.5
(23.6; n=306)
74.6
(24.3; n=306)
73.6
(18.0; n=662)

Full analysis set: includes all randomised patients. MADRS: Montgomery-Asberg Depression Rating
Scale; MDE: major depressive episode; NS: nasal spray; SNRI: serotonin norepinephrine reuptake
inhibitor; SD: standard deviation; SDS: Sheehan Disability Scale; SSRI: selective serotonin reuptake

inhibitor; WPAIL:D: Work Productivity and Activity Impairment: Depression; XR: extended release.
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Table 2. Summary of treatment effect estimates for clinical response, clinical remission and functional remission events at

each visit

Clinical response, n (%)

Clinical remission, n (%)

Functional remission, n (%)

Visit Esketamine NS + Quetiapine XR + Esketamine NS + Quetiapine XR + Esketamine NS + Quetiapine XR +
SSRI/SNRI SSRI/SNRI SSRI/SNRI SSRI/SNRI SSRI/SNRI SSRI/SNRI
N=340
Week 4 120 (35.7%) 52 (15.3%) 43 (12.8%) 30 (8.8%) 31 (9.2%) 22 (6.5%)
Week 8 174 (51.8%) 126 (37.1%) 91 (27.1%) 60 (17.6%) 49 (14.6%) 42 (12.4%)
Week 12 203 (60.4%) 145 (42.6%) 117 (34.8%) 70 (20.6%) 63 (18.8%) 46 (13.5%)
Week 16 213 (63.4%) 149 (43.8%) 127 (37.8%) 80 (23.5%) 72 (21.4%) 47 (13.8%)
Week 20 216 (64.3%) 155 (45.6%) 134 (39.9%) 86 (25.3%) 82 (24.4%) 52 (15.3%)
Week 24 221 (65.8%) 164 (48.2%) 145 (43.2%) 108 (31.8%) 87 (25.9%) 58 (17.1%)
Week 28 224 (66.7%) 167 (49.1%) 153 (45.5%) 111 (32.6%) 87 (25.9%) 64 (18.8%)
Week 32 222 (66.1%) 161 (47.4%) 167 (49.7%) 112 (32.9%) 115 (34.2%) 67 (19.7%)

Full analysis set: includes all randomised patients. NS: nasal spray; SNRI: serotonin norepinephrine reuptake inhibitor; SSRI: selective serotonin reuptake inhibitor;
XR: extended release.
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1 Figure 1. Time to clinical response, clinical remission and functional remission

Functional Remission, esketamine NS
Functional Remission, quetiapine XR
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3 Full analysis set: includes all randomised patients (N=336 esketamine NS; N=340 quetiapine XR). NS: nasal spray; XR: extended release.
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Figure 2. Chance of achieving clinical response, clinical remission and
functional remission events at each visit

Odds ratio (95% CI) p value
Week 4 - 3.088 (2.131,4.474) <0.001
Week 8 ——i 1.838 (1.351, 2.500)  <0.001
Week 12 ——— 2,092 (1.535, 2.850) <0.001
Week 16 ——— 2.282 (1.669, 3.121) <0.001
Week 20 — 2.214 (1.618, 3.030)  <0.001
Week 24 —————i 2102 (1.537,2.874) <0.001
Week 28 —— 2,088 (1.528, 2.852) <0.001
Week 32 —— 2197 (1.607,3.002)  <0.001
0 1 > 3 s 5
Odds ratio (95% CI)
Lower :hance with Higher chance with g
ESKNSwvs QTP XR ESKNSwsQTPXR
A) Clinical response
B) Clinical remission
‘Odds ratio (95% CI) p value
Week 4 H—— 1.509 (0.925,2.463) 0.097
Week 8 ——— 1.740 (1.204, 2.515) 0.003
Week 12 e —— 2.086 (1.473, 2.952) <0.001
Week 16 —— 2.002(1.431,2.800) <0.001
Week 20 —— 2.001(1.436,2.788) <0.001
Week 24 —— 1.658 (1.207, 2.277) 0.002
Week 28 ——i 1.755 (1.281, 2.404) 0.0m
Week 32 — 2.038(1.490,2.788) <0.001
0 : 2 3 4 5

Odds ratio (95% CI)

v

+

Lower chance with  Higher chance with
ESKNSvs QTP XR ESKNSvs QTP XR
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Odds ratio (95% CI) p value

Week 4 ———— 1.455 (0.826, 2.562) 0.192
Week 8 — 1.207 (0.775,1.880) 0.403
Week 12 —————i 1.482(0.979, 2.243) 0.062
Week 16 —_—— 1.709 (114, 2.559) 0.009
Week 20 ——— 1.810 (1.228, 2.668) 0.003
Week 24 ——i 1.707 (1175, 2.479) 0.005
Week 28 —e— 1.508 (1.047, 2.171) 0.027
Week 32 —_—— 2135(1.504, 3.029) =<0.001

0 1 2 3 s 5

Odds ratio (95% CI)

-+

v

Lower chance with  Higher chance with
ESKNSvs QTP XR ESKNSwvs QTP XR

1 C) Functional remission

2 Full analysis set: includes all randomised patients (N=336 esketamine NS; N=340 quetiapine XR). Error
3 bars represent 95% Cls. ESK: esketamine; NS: nasal spray; QTP: quetiapine; XR: extended release.

26



ESCAPE-TRD Functioning and Productivity 20 December 2024

1 Figure 3. Time spent in clinical response, clinical remission and functional
2 remission

3 A) By treatment arm at Week 32

® Esketamine NS + SSRISNRI(n=336) ® Quetiapine XR + SSRISNRI (n=340)

—————
Clinical Response 17.0
—————
1.6
———
Clinical Remission 10.5
—————
6.8
————
6.7
Functional Remission
———
47
0 2 4 [ 8 10 12 14 16 18 20
4 Cumulative time in health states (weeks)
Clinical Response —_——
54
Clinical Remission _—
3.7
Functional Remission ——
2.0
-2 ] 2 4 6 8 10

Cumulative time in health states (weeks)

Less time with ESK  More time with ESK
NSvs QTP XR NSvs QTP XR

5 B) Difference between treatment arms at Week 32

Full analysis set: includes all randomised patients (N=336 esketamine NS; N=340 quetiapine XR). Error
bars represent 95% CIs. Time spent estimated using AUC, based on status at on-treatment visits using
NRI. Comparisons made using ANCOVA models with age and number of prior treatment failures as
covariates. Patients who achieved clinical remission also achieved clinical response. ANCOVA: analysis of

NeleoRN o)
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1 covariance; AUC: area under the curve; CI: confidence interval; ESK: esketamine; NRI: non-responder
2 imputation; NS: nasal spray; QTP: quetiapine; XR: extended release.
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1 Figure 4. Cumulative work productivity and impairment measured with

2  WPAI:D
3 A) Results by treatment arm at Week 32
® Esketamine NS + SSRUSNRI (n=336) @ Quetiapine XR + SSRUSNRI (n=340)
ﬁ=1
Absenteeism
_______________________________ L
U —
127
Presentesism
—_—
___________________________________________________ e ]
R —
139
Work productivity loss
—
........................................................ 1 ]
e
142
Activity impairment
155
0 5 10 15 20 25
4 Cumulative time in health states (weeks)
5
Absenteeism -
-11
Presenteeism -
-19
Work productivity loss -
-2.3
Activity impairment —_————
-1.3
s 4 3 A 0 1
Cumulative time in health states (weeks)
) Less time lost with  More time lost with
ESKNSvs QTP XR ESK NS vs QTP XR
6 B) Difference between treatment arms at Week 32
7
8 Full analysis set: includes all randomised patients (N=336 esketamine NS; N=340 quetiapine XR). Error
9 bars represent 95% CIs. CI: confidence interval; NS: nasal spray; SNRI: serotonin norepinephrine
10 reuptake inhibitor; SSRI: selective serotonin reuptake inhibitor; WPAI:D: Work Productivity and Activity
11 Impairment for Depression; XR: extended release.
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SUPPLEMENTARY MATERIAL

Supplementary Material S1. Validity of SDS imputation

When a score for the school and/or work item of the SDS was missing, the social life
and leisure activities and family life and home responsibilities items were used to
compute the total score. This is an approach also used by authors of the
SDS.(Sheehan & Sheehan, 2008) This score was computed by imputation by the
mean. The objective of this analysis was to assess the validity of the imputation for
partially missing SDS data. Using all records (all patients, all visits, observed cases)
where all three items were present, total SDS score was computed both normally
and without the school and/or work category score. The two scores were then
compared using a distribution of each score and their difference.

The SDS school and/or work category was highly correlated with the SDS social life
and leisure activities score (Pearson correlation coefficient: 0.8401) and the SDS
family life and home responsibilities score (0.8158). The imputed SDS scores were a
good predictor of the observed SDS scores: 30.8% of observations had imputed
scores equal to the observed scores, 72.9% were within one point of the observed
score and 88.9% were within two points of the observed score (Supplementary
Table 1). The distribution between the imputed scores and the observed scores
were very similar and appeared symmetrical (Supplementary Figure 1),
demonstrating no evidence of bias in either direction. Using the SDS imputed score
to estimate functional remission (SDS total score <6) compared to the actual
observed SDS score, was associated with a sensitivity of 96.4% and a specificity of

98.1%, thereby reinforcing the appropriateness of the imputation approach.
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Supplementary Table 1. Imputed SDS scores as a predictor of total SDS
scores

Threshold Record within threshold Pifg;fgg ‘é‘f,'/f’*)"“
0.0 1174/3809 30.8
0.5 2033/3809 53.4
1.0 2776/3809 72.9
1.5 3131/3809 82.2
2.0 3387/3809 88.9
2.5 3512/3809 92.2
3.0 3628/3809 95.2

SDS: Sheehan Disability Scale.
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1 Supplementary Figure 1. Distribution of the difference between imputed
2 and observed scores

Percentage of SDS records (%)

Difference between imputed and observed SDS total score

3
4 SDS: Sheehan Disability Scale.
5
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Supplementary Material S2. Exploring proxy of functional remission based
on MADRS

Results presented in this article support trends seen in other studies that show there
is a progression, or a “domino cascade”, from clinical response to clinical remission,
through to functional remission.(Oliveira-Maia, Rive, et al., 2024) This begs the
question “could functional remission be defined as a stricter remission based on a
lower MADRS threshold?”.

The objective of this analysis was to assess the feasibility of approximating functional

remission using MADRS only.

Using all records (all patients, all visits, observed cases) where both MADRS and SDS
were assessed, functional remission and alternative definitions of clinical remission
were computed using different thresholds on MADRS, varying from 0 to 15. For each
cut-off, the sensitivity, specificity and Youden criterion (sensitivity + specificity — 1)
were calculated to evaluate the ability for the corresponding alternative clinical

remission criterion to represent a valid proxy of functional remission.

The highest Youden criterion values were observed for MADRS cut-offs of 8, 9 and
10. With cut-offs 9 and 10, both sensitivity and specificity were below 80%. For cut-
off 8, specificity reached 84.1% but sensitivity was 69.2%. Sensitivity above 90%
could only be reached by having specificity below 60% and specificity above 90%
could only be reached by having sensitivity below 60% (Supplementary Table 2).
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Supplementary Table 2. Sensitivity and specificity of MADRS scores as a
proxy for functional remission

MADRS cut-off Sensitivity (%) Specificity (%) Youden criterion
0 11.3 99.7 0.109
1 16.7 99.2 0.159
2 25.4 98.0 0.235
3 35.9 96.7 0.326
4 45.0 94.8 0.398
5 51.8 92.8 0.445
6 59.1 90.4 0.494
7 63.6 87.9 0.516
8 69.2 84.1 0.532
9 75.2 79.3 0.545
10 79.8 74.1 0.539
11 83.6 68.7 0.524
12 86.9 62.1 0.490
13 89.5 55.8 0.453
14 91.3 50.4 0.416
15 92.7 45.0 0.377

POV NOuUTh W

=

MADRS: Montgomery—ﬂ\sberg Depression Rating Scale.
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Figure 2A - remission
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Figure 2A — functional remission
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Figure 3A — results by treatment arm

Clinical Response

Clinical Remission

Functional Remission

® Esketamine NS + SSRI/SNRI (n=336)  ® Quetiapine XR + SSRI/SNRI (n=340)

Cumulative time in health states (weeks)

®
1.6
®
10.5
®
6.8
®
6.7
@
4.7
4 6 8 10 12 14 16 18

20



Figure 3B — difference between treatment arms
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Figure 4A — WPAI results by treatment arm
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Figure 4B — WPAI difference between treatment arms
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