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TITLE: Long-term safety and efficacy of esketamine nasal spray plus an oral antidepressant
in patients with treatment-resistant depression – an Asian sub-group analysis from the
SUSTAIN-2 study.

ABSTRACT (word count: 245 words)
Objective: To evaluate the long-term safety and efficacy of intranasal esketamine in patients
with treatment-resistant depression from the Asian subgroup of the SUSTAIN-2 study.
Methods: SUSTAIN-2 was a phase 3, open-label, single-arm, multicenter study comprising a
4-week screening, 4-week induction, 48-week optimization/maintenance, and 4-week followup (upon esketamine discontinuation) phase. TRD patients received esketamine plus an oral
antidepressant during the treatment period.
Results: The incidence of ≥1 serious treatment-emergent adverse events (TEAE) among the
78 subjects from the Asian subgroup (Taiwan: 33, Korea: 26, Malaysia: 19) was 11.5%
(n=9); with no fatal TEAE. 13 Asian patients (16.7%) discontinued esketamine due to
TEAEs. The most common TEAEs were dizziness (37.2%), nausea (29.5%), dissociation
(28.2), and headache (21.8%). Most TEAEs were mild to moderate in severity, transient and
resolved on the same day. Upon discontinuation of esketamine, no trend in withdrawal
symptoms was observed to associate long-term use of esketamine with withdrawal syndrome.
There were no reports of drug seeking, abuse, or overdose. Improvements in symptoms,
functioning and quality of life, occurred during in the induction phase and were generally
maintained through the optimization/maintenance phases of the study.
Conclusion: The safety and efficacy of esketamine in the Asian subgroup was generally
consistent with the total SUSTAIN-2 population. There was no new safety signal and no
indication of a high potential for abuse with the long-term (up to one year) use of esketamine
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in the Asian subgroup. Most of the benefits of esketamine occurred early during the induction
phase.
Trial registration: clinicaltrials.gov identifier: NCT02497287.
KEYWORDS: intranasal esketamine; sub-group analysis; Asia; treatment-resistant
depression; long-term
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INTRODUCTION
Major depressive disorder (MDD) is a serious psychiatric illness associated with significant
disease burden, impact on quality of life, functional and cognitive impairment, and excess
morbidity and mortality (1, 2). Around one-third of individuals with MDD fail to achieve
remission despite multiple courses of antidepressant treatment of adequate dose and duration,
and are considered to have treatment-resistant depression (TRD) (3, 4). In Asia, the
prevalence of MDD is estimated to be lower compared with the US and Europe although
under-reporting is suspected (5, 6). Based on epidemiologic data, the percentage of
pharmaceutically-treated depression (PTD) patients in Taiwan who developed TRD was
around 7 to 12% (7-9). In Korea, the estimated proportion of PTD patients who developed
TRD was 4.2% (10).
Patients with TRD have more co-morbidities, a higher psychiatric hospitalization rate,
longer length of hospital stay and more emergency room visits than patients who are
responsive to treatment (4, 11-13). MDD is the most common mental health disorder
associated with suicide-related behaviors (13-15). A recent study using Swedish national
registers showed markedly higher mortality from external causes (including suicides and
accidents) among TRD patients compared with non-TRD patients [HR 1.97 (95% CI: 1.692.29)] (16). TRD is often associated with greater functional impairment and poorer quality of
life compared with treatment-responsive depression; with high unemployment rates (12), loss
of productivity (17), and increased healthcare resource utilization (18). Hence, the lack of
effective options for treating TRD represents a large unmet need for patients with TRD.
Esketamine has been approved for use, in conjunction with an oral antidepressant, in
the United States (US) (19) and Europe (20) as a nasal spray formulation for the treatment of
adult TRD. Esketamine is the S-enantiomer of ketamine racemate and has a higher affinity
for the N-methyl-D-aspartate receptor than the R-enantiomer (21). Phase 3 randomized
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studies assessing the efficacy and safety of esketamine as a nasal spray administered with a
newly initiated oral antidepressant in TRD have been completed. These included short-term
(4-week) studies with patients aged 18-64 (22, 23) and elderly patients ≥65 years (24), and a
long-term maintenance of effect study (25).
The US Food and Drug Administration (FDA) approved the use of esketamine in
adult TRD based on “substantial evidence of effectiveness” from one of the short-term and
the long-term maintenance studies (19, 26). In the short-term (4-week) study involving adult
TRD patients, flexibly-dosed esketamine plus a newly initiated oral antidepressant was
statistically superior [mean difference -4.0 (95% CI: -7.3 to -0.6) in the change in MADRS
total score at Week 4 versus baseline compared with placebo plus a newly initiated oral
antidepressant. This difference between the esketamine and placebo treatment arms was
observed as early as 24 hours and generally remained through Day 28 of the study (19, 23) .
In the long-term maintenance study, continued use of esketamine in adult TRD patients
resulted in a statistically significant delay in time to relapse compared with placebo among
stable remitters [HR 0.49 (95% CI: 0.29, 0.84)] and stable responders [HR 0.30 (95% CI:
0.16, 0.55)](19, 25).
There is a concern regarding the potential for abuse with esketamine due to its similar
pharmacological profile to ketamine, a known controlled substance (27). Ketamine abuse is
relatively common in some parts of Asia, including Hong Kong, Taiwan, and mainland China
(28, 29). In the US, esketamine is only available through a restricted program under a Risk
Evaluation and Mitigation Strategy (REMS)(19). The boxed warning of esketamine’s US
prescribing information further states “because of the risks of sedation and dissociation,
patients must be monitored for at least 2 hours at each treatment session, followed by an
assessment to determine when the patient is considered clinically stable and ready to leave
the healthcare setting”(19).
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Separate from the long-term maintenance (SUSTAIN-1) study mentioned above,
SUSTAIN-2 was another phase 3 study designed primarily to assess the long-term (up to one
year) safety of esketamine nasal spray plus an oral antidepressant in patients with TRD.
Efficacy was assessed as a secondary objective (30). Currently there is no published safety
and efficacy data on the long-term use of intranasal esketamine in the Asian population.
Hence, we conducted an Asian subgroup analysis involving Korean, Malaysian, and
Taiwanese subjects from the SUSTAIN-2 study. To inform on the potential for esketamine
abuse, our safety analysis also included assessments on withdrawal and rebound symptoms
after cessation of esketamine treatment.
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METHODS
This post-hoc analysis of SUSTAIN-2 evaluated the safety and efficacy of intranasal
esketamine in the Asian subgroup, including subjects from Korea, Malaysia, and Taiwan, and
compared it with the overall study population.
The SUSTAIN-2 study design and its primary results have been described in detail
elsewhere (30). Briefly, SUSTAIN-2 was a phase 3, open-label, single-arm, multicenter study
conducted across 21 countries/regions (Argentina, Australia, Austria, Belgium, Brazil,
Bulgaria, Finland, France, Germany, Italy, Korea, Malaysia, Mexico, Poland, South Africa,
Spain, Sweden, Taiwan, Turkey, United Kingdom, and the US) between October 2015 and
October 2017. All applicable Institutional Review Boards (IRBs) or Independent Ethics
Committees (IECs) approved the study protocol and amendments (the IRB/IEC approval
numbers relevant to this sub-analysis are listed in Supplementary material 1). The study was
conducted in accordance with ethical principles of the Declaration of Helsinki, Good Clinical
Practices, and applicable regulatory requirements. All individuals provided written informed
consent before participating in the study. The SUSTAIN-2 study is registered at
clinicaltrials.gov, identifier: NCT02497287.

Patients
Eligibility criteria of SUSTAIN-2 patients are detailed at https://
clinicaltrials.gov/ct2/show/NCT02497287. Eligible patients were ≥18 years of age with a
diagnosis of MDD (Diagnostic and Statistical Manual of Mental Disorders-fifth edition) (31),
and must have had non-response to ≥2 oral antidepressant treatments in the current
depressive episode. Eligible patients entered the study directly, or were transferred after
completing a separate short-term (4-week) double-blind efficacy study comparing the use of
flexibly-dosed esketamine vs. placebo in elderly subjects (≥ 65 years) with TRD (24). At
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study entry, patients had a Montgomery-Å sberg Depression Rating Scale (MADRS) (32)
total score ≥22. Key exclusion criteria were suicidal ideation with an intent to act within the
prior 6 months or suicidal behavior within the prior year; diagnosis of psychotic disorder,
bipolar or related disorders; recent history (within prior 6 months) of moderate or severe
substance use disorder; and, positive test result(s) for specified drugs of abuse.

Study design
The study consisted of a screening period of up to 4 weeks, a 4-week induction phase
followed by a 48-week optimization/maintenance phase, and a 4-week follow-up phase after
the discontinuation of esketamine. Direct-entry patients were treated with flexible-dose
intranasal esketamine and a newly-assigned oral antidepressant (duloxetine, escitalopram,
sertraline, or venlafaxine extended release) during the 4-week induction phase. Transferredentry non-responder patients entered the study at the induction phase of SUSTAIN-2 while
transferred-entry responder patients joined the study at the optimization/maintenance phase.
These transferred-entry patients received open-label flexible-dose intranasal esketamine and
continued with the same oral antidepressant initiated from the earlier short-term (4-week)
efficacy study.
During the induction phase, direct-entry and transferred-entry non-responder patients
were started on esketamine 28 mg (≥65-years) or 56mg (<65-years); and were flexibly-dosed
(≥65 years: 28mg, 56mg, or 84mg; <65 years: 56 mg or 84 mg), based on efficacy and
tolerability, twice a week from Day 4 till the end of the 4-week induction phase.
Following the induction phase, patients who met the response criteria (≥50%
reduction in MADRS total score from baseline) continued with the optimization/maintenance
phase and were administered esketamine once weekly for the first 4 weeks (week 5 to 8) at
the same dose as the induction phase. Transferred-entry responders joining the
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optimization/maintenance phase directly were started on esketamine 28mg for the first week
(week 5) and were subsequently flexibly-dosed (28mg, 56mg, or 84mg) with esketamine
weekly (week 6 to 8) based on efficacy and tolerability. Beyond week 8, no further dose
increase was permitted but the frequency of esketamine administration could still be adjusted
based on the subject’s MADRS total score: treatment frequency was either weekly (MADRS
total score >12) or every-other-week (MADRS total score ≤12).
In the follow-up phase, there was no administration of intranasal esketamine, and
patients were encouraged to continue treatment with their oral antidepressants at the
discretion of the investigator. The discontinuation of esketamine during the follow-up phase
facilitated the assessment for potential withdrawal symptoms after the long-term use (up to
one year) of esketamine.

Safety assessments
The key safety assessments for SUSTAIN-2 included treatment-emergent adverse events
(TEAEs), serious adverse events (SAEs), and “TEAEs of special interest” related to
suicidality (assessed by the Columbia Suicide Severity Rating Scale, C-SSRS) (33),
dissociative symptoms (assessed by the Clinician Administered Dissociative States Scale,
CADSS) (34), psychotic and affective symptoms (assessed by the Brief Psychiatric Rating
Scale, BPRS) (35), sedation (assessed by the Modified Observer’s Assessment of
Alertness/Sedation scale, MOAA/S) (36), and cognitive impairment (assessed by the
Cogstate Computerized Test Battery (30), computerized cognitive battery and Hopkins
Verbal Learning Test-Revised, HVLT-R) (37).
The Physician Withdrawal Checklist (PWC-20) (38) was administered upon discontinuing
esketamine during the induction or optimization/maintenance phases, to assess potential
withdrawal symptoms following the long term (up to one year) use of intranasal esketamine.
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PWC-20 assessments were conducted at the treatment endpoint (i.e. last dose of esketamine)
and at weeks 1, 2, and 4 of the follow-up phase. PWC-20 included symptoms associated with
depression, posing a challenge of attributing these symptoms to withdrawal or worsening of
the depressive condition after discontinuing esketamine. Hence, PWC-20 symptoms
overlapping with depressive symptoms or deemed as comorbidities of depression were
grouped together as the PWC-Depression Symptoms (PWC-DS) subscale (see Table 5). The
remaining PWC-20 symptoms not associated with depression were grouped together as the
PWC-Withdrawal Symptoms (PWC-WS) subscale that was considered more specific to
potential signs of withdrawal in this study. Study subjects being encouraged to continue their
oral antidepressants during the follow-up phase could also help minimize this confounder.
Bladder symptoms were monitored using Bladder Pain/Interstitial Cystitis Symptom
Score (BPIC-SS) (39). Clinical laboratory tests, vital signs assessments, electrocardiograms
(ECG), nasal examinations, and nasal symptom questionnaires were also performed at
prespecified timepoints throughout the study.

Efficacy assessments
The SUSTAIN-2 efficacy endpoints included change in MADRS total score, response rate
(proportion of subjects achieving ≥50% reduction in MADRS total score) and remission rate
(proportion of subjects achieving MADRS total score ≤12) (40, 41), that were assessed
through the induction and optimization/maintenance phases. Other efficacy assessments
included Patient Health Questionnaire 9-item Depression module (PHQ-9) (42), Generalized
Anxiety Disorder 7-item scale (GAD-7) (43), Clinical Global Impression – Severity of Illness
Scale (CGI-S) (44), Sheehan Disability Scale (SDS) (45) and EuroQol-5 dimension-5 level
(EQ-5D-5L) (46).
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Statistical analyses
There was no formal sample size calculation for this open-label, single-arm safety study. In
general, the safety and efficacy outcomes were summarized descriptively based on the full
analysis set across the induction or optimization/maintenance phases of SUSTAIN-2. The full
analysis set included all patients who received at least one dose of intranasal esketamine or
one dose of oral antidepressant in the respective study phases. Selected safety analyses were
performed for the entire treatment period based on the all-enrolled analysis set; that included
all patients who were not screen failures and entered the study receiving at least one dose of
intranasal esketamine or one dose of oral antidepressant. PWC-20-related analyses were
summarized based on the follow-up analysis set that included all patients who entered the
follow-up phase upon discontinuing esketamine. Efficacy outcomes were analyzed and
summarized descriptively using the last observation carried forward (LOCF) data and
observed data.
Analyses were conducted for following subgroups: (i) Korean subgroup; (ii)
Malaysian subgroup; (iii) Taiwanese subgroup; (iv) Asian subgroup (all patients from Korea,
Malaysia and Taiwan); (v) Non-Asian sub-group (all patients other than Asian subgroup);
and (vi) Total group (all patients). Analyses were performed using Statistical Analysis
Software (SAS) version 9.4 (SAS Institute Inc, Cary, North Carolina, US).
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RESULTS
Patient demographics and baseline characteristics
A total of 802 patients were enrolled in SUSTAIN-2, of whom 78 (9.7%) were enrolled from
Asia with 33 patients from Taiwan, 26 patients from Korea and 19 from Malaysia (Table 1).
All patients in the Asian subgroup were direct-entry patients. Fifty-three of the patients from
Asia (67.9%) completed the induction phase (compared with 74.5% for the total SUSTAIN-2
population) and 12 patients (22.6% of the 53 Asians completing the induction phase)
completed the optimization/maintenance phase (compared with 24.9% for the total
population). Follow-up data were obtained for 42 patients (53.8%) from Asia compared with
357 patients (44.5%) from the total study population.
The median final daily dose of esketamine (defined as the last non-zero dose) during
the induction phase was 56 mg in both the Asian subgroup and the Total population. At the
end of the induction phase, 41.0% of subjects in the Asian subgroup were on the 84 mg dose
and 50.0% were on 56 mg. During the optimization/maintenance phase, the median final
daily dose of esketamine was 56 mg in the Asian subgroup and 84 mg in the Total
population. 49.1% of Asian subjects were on the 84 mg dose and 45.3% were on 56 mg at the
end of the optimization/maintenance phase.
The mean age and the proportion of patients ≥65 years were lower among Asian
patients (46.6 years; 5%) compared with the total study population (52.2 years; 22%) (Table
1). The mean CGI-S scores were 5.2 and 4.8 for Asian subjects and the total population,
respectively. The proportion of severely and extremely ill patients was higher among Asians,
especially the Korean subgroup, compared with the total population. Asians, especially the
Taiwanese subgroup, had a higher lifetime suicide risk compared with the total population.
The proportion of subjects with suicidal ideation in the past 6 months was also higher among
the Korean and Taiwanese subgroups compared with the total study population. There was
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slightly more use of SSRI vs. SNRI in Asian patients compared with the total population.
The proportion of Asian subjects (53.8%) who were employed (including any category
containing “employed”; sheltered work; housewife or dependent husband; and student) was
similar to the total population (56.1%); but unemployment (including any category containing
“unemployed”) was higher among Asians (38.5%) compared with the total population
(21.8%). Otherwise, the baseline characteristics, including mean MADRS and PHQ-9 total
scores, of patients from Asia were generally comparable with the total population (Table 1).
Safety assessments
A summary of TEAEs that occurred over the treatment period with intranasal esketamine
plus a newly assigned oral antidepressant is provided in Table 2. The overall incidence of
TEAEs was 92.3% in the Asian subgroup and 90.1% in the total population. There were 2
deaths reported during the SUSTAIN-2 study; but neither occurred in the Asian subgroup.
The incidence of ≥1 serious TEAE was 11.5% (9 of 78) in the Asian subgroup compared with
6.9% (55 of 802) in the total population. The incidence of TEAEs assessed as possibly related
to intranasal esketamine by the investigator was 73.1% in the Asian subgroup and 78.9% in
the total population. TEAEs leading to esketamine discontinuation occurred in 16.7% (13 of
78) of Asian subjects compared with 9.5% (76 of 802) for the total population (Table 2).
A total of 21 (26.9%) subjects in the Asian subgroup and 118 (14.7%) subjects in the
total population reported ≥1 treatment-emergent severe AE. The most common treatmentemergent severe AEs in the Asian subgroup included dissociation (3.8%, n=3), suicidal
ideation (3.8%, n=3) and dizziness (3.8%, n=3) compared with 1.9% (n=15), 0.6% (n=5) and
1.6% (n=13) in the total study population, respectively.
Common TEAEs (≥5% of patients in any group) reported during the treatment period
with intranasal esketamine plus a newly assigned oral antidepressant are shown in Table 3.
The most common TEAEs reported in both the Asian subgroup and total population group
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were dizziness (37.2% and 32.9%, respectively), nausea (29.5% and 25.1%, respectively),
dissociation (28.2 and 27.6%, respectively), and headache (21.8% and 24.9%, respectively).
Most TEAEs reported during the treatment period were mild to moderate in severity, reported
on the day of esketamine dosing, transient, and resolved on the same day. Reporting of these
TEAEs in the Asian subgroup was generally consistent with the total population.
TEAEs of special interest
Suicidality: Suicidality-related TEAEs were reported in 10.3% (n=8) of patients in the Asian
subgroup vs. 5.2% (n=42) in the total population (Table 4). The most common TEAEs related
to suicide was suicidal ideation at 7.7% (n=6) in the Asian subgroup and 3.2% (n=26) in the
total population. One Asian patient (from Korea) attempted suicide; but none completed
suicide in the Asian subgroup over the treatment period with intranasal esketamine plus a
newly assigned oral antidepressant (Table 4).
Dissociation: For the total population, nearly all TEAEs related to dissociation, assessed by
CADSS, were transient and resolved spontaneously without the need for concomitant
medication. No subjects in the Asian subgroup had a treatment-emergent dissociation that
required concomitant medication or resulted in discontinuation of intranasal esketamine.
Sedation: MOAA/S was used to measure treatment-emergent sedation. Nine (11.5%) Asian
subjects, mainly from the Malaysian subgroup (6 out of 19 subjects), experienced treatmentemergent sedation compared with 8.9% in the total population. Similar to the total
population, only one patient discontinued intranasal esketamine because of treatmentemergent sedation.
Cognitive Impairment: No TEAE in the category of cognitive disorder was reported during
the esketamine treatment period. The mean group performance on tests of
attention/processing speed and higher-level cognitive domains, assessed by the standardized
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Cogstate computerized cognitive battery, either remained stable or showed slight
improvement in both the Asian and total study populations.
Cystitis: There was no report of cystitis, including interstitial/ulcerative cystitis, among Asian
subjects during the study. Overall, BPIC-SS total score remained low during the esketamine
treatment period, suggesting no/minimal bladder symptoms.
Blood Pressure and Heart Rate: The number of subjects with ≥1 TEAE related to increased
blood pressure over the induction and optimization/maintenance phases was 5 (6.4%) in the
Asian subgroup and 103 (12.8%) in the total population. The proportion of subjects who met
the study criteria for acute hypertension (i.e. SBP ≥180 mmHg or DBP ≥110 mmHg) was
similar between the Asian subgroup (n=2, 2.6%) and the total population (n=18, 2.3%) during
the induction phase. There was no report of acute hypertension among Asian subjects during
the optimization/maintenance phase. No Asian patients discontinued intranasal esketamine
because of TEAEs related to increased blood pressure. TEAEs related to increased heart rate
was low at 2.6% (n=2) in the Asian subgroup vs. 1.7% (n=14) in the total population.

Withdrawal symptoms following discontinuation of esketamine
The mean PWC-20 total scores and the mean scores for the PWC-DS and PWC-WS
subscales during the follow-up phase are shown in Table 5. The PWC-20, PWC-DS and
PWC-WS scores were generally higher in the Asian subgroup compared with the total
population and non-Asians from the end of treatment through week 4 of the follow-up phase.
Unlike the relatively stable scores for the total population and non-Asian subgroup, the scores
for Asian subjects fluctuated randomly throughout the follow-up phase; with the PWC-WS
scores appearing to be relatively more stable compared with its corresponding PWC-20 and
PWC-DS scores. The scores for the Taiwanese subgroup also appeared less fluctuant than the
Korean and Malaysian subgroups.
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Figure 1 shows the mean PWC-WS subscale scores for the different patient groups
during end of treatment, weeks 1 and 2 of the follow-up phase. The mean PWC-WS scores
for the Asian subgroup and total population were closer (i.e. more similar) at end of treatment
and week 1 compared with week 2; with overlapping 95% confidence intervals (CI) at all 3
timepoints. In the Asian subgroup, a smaller change in mean PWC-WS score was observed
between end of treatment vs. week 1 compared with week 1 vs. 2. Random fluctuations of
mean PWC-WS scores occurred among Asian subjects (range 0.67 to 3.08), especially for the
Korean and Malaysia subgroups with wide 95% CI.
A total of 43 (55.1%) subjects in the Asian subgroup, and 429 (53.5%) in the total population
had a TEAE suggestive of abuse potential during esketamine treatment. In the Asian
subgroup and total population, the most common TEAEs suggestive of abuse potential were
dizziness (37.2% and 32.9%, respectively) and dissociation (28.2 and 27.6%, respectively).
These and other TEAEs observed after esketamine administration were considered related to
the mechanism of action of the compound and not indicative of abuse (47).
There was no report of overdose, drug seeking or drug abuse of esketamine during the
SUSTAIN-2 study. There was no request from study subjects to increase the dose (>84mg) or
dosing frequency of esketamine beyond what was specified in the protocol.

Efficacy assessments
The mean MADRS total score for the Asian subgroup and the total population improved over
time during the 4-week induction period and was generally maintained during the 48-week
optimization/maintenance phase. The mean MADRS total score for the Asian subgroup was
generally overlapping with the total study population through the induction and
optimization/maintenance phases (Figure 2). The mean change from baseline in MADRS
total score at the end of the induction phase was -15.8 (SD 10.00), and 2.9 (SD 7.55) from the

17

start to the end of the optimization/maintenance phase in the Asian population; compared
with -16.4 (SD 8.76) and 0.3 (SD 8.12) in the total population, respectively.
The proportion of Asian patients who met the response criteria (≥50% improvement
from baseline in MADRS total score) at the end of the induction phase and
optimization/maintenance phases were 72.7% and 62.3%, respectively, compared with 78.4%
and 76.5% in the total population, respectively. The proportion of Asian subjects who
achieved remission (MADRS total score ≤12) at the end of the induction and
optimization/maintenance phases were 46.8% and 45.3%, respectively; compared with 47.2%
and 58.2% in the total population, respectively.
Similarly, improvements from baseline in PHQ-9 total score, GAD-7 total score, and
CGI-S score were observed during the 4-week induction phase and were maintained till the
end of the optimization/maintenance phase for both the Asian subgroup and total population.
The mean change from baseline to the end of the induction phase in PHQ-9 total score was
-7.9 (SD 7.31), and 0.9 (SD 6.16) from the start to the end of the optimization/maintenance
phase in the Asian population; compared with -8.9 (SD 6.67) and -0.2 (SD 5.65) in the total
population, respectively. The mean change from baseline to the end of the induction phase in
GAD-7 total score was -6.3 (SD 6.57) in the Asian population, and -5.9 (SD 5.85) in the total
population. The corresponding change from the start to the end of the
optimization/maintenance phase was 1.0 (SD 5.24) in the Asian population, and 0.2 (SD
4.23) in the total population. The median change from baseline to the end of the induction
phase in CGI-S score was -1.0 (range -5 to 1), and 0.0 (range -3 to 2) from the start to the end
of optimization/maintenance in the Asian population; compared with -2.0 (range -6 to 2) and
0.0 (range -3 to 4) in the total population, respectively.

Functioning and quality of life
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In the Asian subgroup, the mean changes in SDS total score were -7.7 and 2.4 at the end of
the induction and optimization/maintenance phases, respectively compared with -9.3 and -1.6
in the total population, respectively.
EQ-5D-5L health status index, EQ VAS and Sum scores improved over the treatment
period, with most of the changes occurring during the 4-week induction phase vs. the
optimization/maintenance phase, for both the Asian subgroup and total population (Table 7).
The mean changes in EQ-5D-5L health status index, EQ VAS and Sum scores from baseline
at the end of the induction phase in the Asian subgroup (0.166, 12.3 and -13.0, respectively)
were comparable with the total population (0.190, 17.0 and -15.3, respectively). These
improvements were generally maintained through the optimization/maintenance phase.
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DISCUSSION
The results of this Asian subgroup analysis, based on subjects from Korea, Malaysia and
Taiwan, participating in the SUSTAIN-2 study, provide important insights on the safety and
efficacy of long-term (of up to one year) use of esketamine in the Asian population.
Although there were no TEAE leading to death in the Asian subgroup, and the
proportion Asian patients with any TEAE (92.3%) or TEAE possibly related to esketamine
(73.1%) appears comparable to the total population at 90.1% and 78.9%, respectively; the
percentage of Asian patients with ≥1 serious TEAE (11.5%, n=9) or TEAE leading to
esketamine discontinuation (16.7%, n=13) was higher than the total population at 6.9%
(n=55) and 9.5% (n=76), respectively. Moreover, 26.9% (n=21) of Asian subjects reported ≥1
treatment-emergent severe AE compared with 14.7% (n=118) in the total population. The
most common treatment-emergent severe AEs in the Asian subgroup included dissociation
(3.8%, n=3) and dizziness (3.8%, n=3) compared with 1.9% (n=15) and 1.6% (n=13) in the
total study population, respectively. Asian patients being more likely to express depression
somatically compared with non-Asians (48, 49) may have resulted in this higher incidence of
treatment-emergent severe AEs, especially given the higher proportion of severely and
extremely ill patients, based on CGI-S category, in the Asian subgroup compared with the
total population at baseline (Table 1). TEAEs related to suicide, discussed below in further
detail, could also be a contributing factor. The small number of events and sample sizes
across the Asian, Korean, Malaysian, and Taiwanese subgroups may have contributed to the
incidences observed, making it challenging to draw definitive conclusions.
TEAEs related to suicide during the treatment period was higher among Asian
subjects (10.3%, n=8) compared with the total population (5.2%, n=42). The results seem to
be not unexpected, since most of the events were reported from the Taiwanese subjects,
whose baseline refractoriness was higher than the other groups (Table 1). In addition, higher
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lifetime suicide risk in the Asian subgroup (suicidal ideation = 28.2%; suicidal behavior =
25.6%), especially among Taiwanese subjects (suicidal ideation = 36.4%; suicidal behavior =
33.3%), was noted when compared with the total population (suicidal ideation = 25.4%;
suicidal behavior = 15.4%) at baseline. The proportion of subjects with suicidal ideation in
the past 6 months was also higher in the Asian (32.1%) and Taiwanese (33.3%) subgroups
compared with the total population (26.9%). Although one Korean subject made a suicide
attempt, no patient in the Asian subgroup completed suicide during the treatment period.
The nature and incidence of the most common TEAEs among Asian subjects was
generally consistent with the total study population: dizziness (37.2% and 32.9%,
respectively), nausea (29.5% and 25.1%, respectively), dissociation (28.2 and 27.6%,
respectively), and headache (21.8% and 24.9%, respectively). Most TEAEs reported during
the esketamine treatment period were mild to moderate in severity, reported on the day of
esketamine dosing and resolved on the same day.
None of the Asian patients had a treatment-emergent dissociation that required
concomitant medication (i.e. resolved spontaneously) or discontinuation of intranasal
esketamine. Asian subjects (11.5%, n=9) experienced a higher incidence of treatmentemergent sedation compared with 8.9% in the total population; with 6 out of the 9 Asians
patients coming from Malaysia. Only one Asian patient discontinued esketamine because of
treatment-emergent sedation. There was no report of cognitive impairment or cystitis. TEAEs
related to increased blood pressure was lower in the Asian subgroup (6.5%, n=5) compared
with 12.8% in the total population, presumably due to the Asian subjects being younger.
Overall, the incidence of SAEs was low; and no new safety signal or trend has been identified
by this post-hoc safety analysis on the long-term use of esketamine in the Asian population.
The Physician Withdrawal Checklist (PWC-20, PWC-DS and PWC-WS) was
administered during the follow-up phase to assess withdrawal symptoms following
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discontinuation of long-term (up to one year) use of esketamine. A PWC assessment was
conducted at treatment endpoint (last dose of esketamine) to establish a baseline prior to
cessation of intranasal esketamine treatment. PWC assessments were then repeated at weeks
1, 2 and 4 of the follow-up phase post-discontinuation of esketamine. Unlike the PWC results
in the non-Asian subgroup and total population that remained relatively stable throughout the
follow-up phase, fluctuations did occur in the Asian subgroup, especially among Korean and
Malaysian subjects (Table 5 and Figure 1), but in a random fashion (i.e. no distinct trend
observed). PWC scores were generally higher in the Asian subgroup compared with the total
population during the follow-up phase, most notably at the end of treatment (i.e. baseline
PWC score) when patients received their last dose of esketamine. This could be, at least
partially, explained by Asians patients being more likely to report somatic symptoms rather
than emotional/mood symptoms compared with their western counterparts (50, 51). PWC
results should be interpreted with caution given the low number of patients in the Asian,
Korean, Malaysian, and Taiwanese sub-populations resulting in wide 95% CI. The one (week
1) and two (week 2) Malaysian subjects could have skewed the results of the Asian subgroup
(Figure 1). Even so, the mean PWC-WS subscale scores were low, with a range of 0.67 to
3.08 against a maximum score of 24, suggesting no/mild withdrawal symptoms among Asian
subjects (Figure 1). Nonetheless, the 95% CI for the Asian subgroup was overlapping with
the total population across all 3 timepoints in Figure 1 that may be reassuring. Overall, there
was no observable trend in the PWC assessments (e.g. consistent worsening of PWC
symptoms, especially between end of treatment vs. week 1 of the follow-up phase) to suggest
an association between long-term (up to one year) esketamine use and withdrawal syndrome
in the Asian subgroup and total population. These results concur with the findings from
another long-term maintenance of effect global study which showed that the PWC-20 total
scores, PWC-DS scores and PWC-WS scores remained stable in the follow-up period after
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cessation of esketamine treatment (23). In addition, there was no report of overdosing, drug
seeking or drug abuse of esketamine during the SUSTAIN-2 study.
The change in MADRS total score over time in the Asian subgroup was generally
overlapping with the total population in Figure 2. Response (≥50% improvement) and
remission (MARDS total score ≤12) rates among Asian subjects were consistent with the
total population; with 72.7% and 46.8% in the Asian subgroup achieving response and
remission at the end of the 4-week induction phase, respectively. Improvements in PHQ-9
total score, GAD-7 total score, and CGI-S score were observed at the end of the induction
phase and were maintained till the end of the optimization/maintenance phase in the Asian
subgroup; that was comparable to the total population. These efficacy results are consistent
with the findings from previous placebo-controlled, short-term studies involving the use of
esketamine in adult patients with TRD (22-24).
Most of the improvements in SDS total scores over the treatment period occurred
during the 4-week induction phase and were generally maintained through the
optimization/maintenance phase in both the Asian subgroup (-7.7 and 2.4, respectively) and
total population (-9.3 and -1.6, respectively), albeit in a less pronounced fashion among Asian
subjects. Given SDS assesses disruption of work/school, the Asian subgroup (38.5%) having
a higher proportion of unemployed individuals at baseline compared with the total population
(21.8%), may have contributed to these differences observed. A similar trend was observed
for EQ-5D-5L health status index, EQ VAS and Sum scores with most of the improvements
occurring during the 4-week induction phase. These changes in EQ-5D-5L health status index
(0.166, SD 0.2351), EQ VAS (12.3, SD 24.23) and Sum (-13.0, SD 18.89) scores in the
Asian subgroup were meaningful, given the threshold for clinically meaningful improvement
in health status index is considered to be in the order of 0.03 to 0.07 points, and EQ VAS
score in the order of 7 to 10 points (52-54).
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Significant ethnic differences can occur in pharmacological profiles, particularly in
metabolism, between Asians and Caucasians impacting treatment outcomes and AEs with
psychotropic medications (55, 56). Genetic polymorphisms for cytochrome P450 isoenzyme
system may account for the differences in metabolism between Asians and Caucasians (56).
Some genetic variations observed in Asians can lead to alteration of enzyme activity resulting
in a lower capacity to metabolize certain drugs like antidepressants and antipsychotics (5759). AEs and tolerability issues have been demonstrated to increase proportionally with dose
increment of some psychotropic medications (56). Combination therapy used in depression
may further aggravate the risk of developing AEs through drug-drug interactions (60). Hence,
dose selection in Asians is important with some literature recommending a lower dose of
various psychotropic medication (e.g., atypical antipsychotics for MDD) for Asians
compared with Caucasians (56).
In SUSTAIN-2, the median final daily dose of esketamine during the induction phase
was the same at 56 mg for both the Asian subgroup (comprising subjects from Taiwan,
Korea, and Malaysia) and the Total population. During the optimization/maintenance phase,
the median final daily dose of esketamine was 56 mg in the Asian subgroup and 84 mg in the
Total population; with 49.1% of Asian subjects on 84 mg at the end of the
optimization/maintenance phase. This is supported by results from a population
pharmacokinetic analysis involving 820 subjects, that showed esketamine maximum
concentration (Cmax) for a typical Asian non-Japanese subject to be similar to that of a
typical Caucasian subject (61). Area under the curve (AUC) 0–24 h for esketamine was
around 8% higher in a typical Asian non-Japanese compared with a typical Caucasian
subject. It is not surprising then to find esketamine’s long-term safety and efficacy results in
the Asian subgroup to be consistent with the Total population. A recent expert panel
comprising senior psychiatrists from the Asia-Pacific region recommends physicians consider
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using esketamine when it attains approval for TRD treatment and is made available in their
countries (62).
Limitations of this study include the open-label, single-arm design of the primary
SUSTAIN-2 study, and the post-hoc nature of this analysis with a smaller sample size, that
may have contributed to the imbalance in baseline demographics/characteristics with a higher
proportion of subjects that were more ill (based on CGI-S category) and were at higher risk of
suicide in the Asian subgroup vs. the total population. In SUSTAIN-2, eligible patients were
recruited directly or transferred from a short-term study involving elderly (≥65 years) but not
Asian subjects with TRD (24). Hence, all patients in the Asian subgroup entered SUSTAIN-2
directly, resulting in a younger population with a smaller proportion of patients ≥65 years
compared with the total study population and non-Asian subgroup. However, Asian subjects
recruited from multiple sites and locations amounting to a sizable ~10% (n=78) of the total
study population, may provide scientifically meaningful data that can be extrapolated to the
TRD population in Asia. Given the significant unmet need in patients suffering from TRD
and a general lack of published data on the use of esketamine in Asians, especially in relation
to its longer term use, the results of this post-hoc analysis is expected to provide valuable
insights on the long-term use of esketamine in Asian patients with TRD.
The results of this subgroup analysis demonstrated the long-term safety and efficacy
of intranasal esketamine in patients with TRD from Korea, Malaysia, and Taiwan. Results for
the Asian subgroup were consistent with the total SUSTAIN-2 patient population. Most of
the benefits of esketamine occurred early during the induction phase, and were generally
maintained through the optimization/maintenance phase in both the Asian subgroup and total
population. Based on this post-hoc analysis, there is no evidence to suggest a high potential
for abuse with long-term (up to one year) use of esketamine in the Asian population. Overall,
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results from this Asian post-hoc analysis may help guide the long-term use of esketamine in
Asian patients with TRD.
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FIGURE LEGENDS
Figure 1: Physician Withdrawal Checklist – Withdrawal Symptoms (PWC-WS) Subscale
Scores over the Follow-up Phase (Follow-up Analysis Set).

Figure 2: MADRS Total Score over Induction and Optimization/Maintenance Phases, LOCF
(All Enrolled Analysis Set)

Table 1: Demographics and Baseline Characteristics (All Enrolled Analysis Set)
Korea

Malaysia

Taiwan

Asian

Non-Asian

Total

n = 26

n = 19

n = 33

n = 78

n = 724

n = 802

Male, n (%)

13 (50.0%)

11 (57.9%)

7 (21.2%)

31 (39.7%)

269 (37.2%)

300 (37.4%)

Mean age, years (SD)

49.0 (13.10)

48.3 (10.50)

43.8 (11.24)

46.6 (11.84)

52.8 (13.75)

52.2 (13.69)

Age ≥65 years, n (%)

3 (11.5%)

0

1 (3.0%)

4 (5.1%)

174 (24.0%)

178 (22.2%)

36.2 (14.64)

40.3 (12.68)

34.3 (10.56)

36.4 (12.62)

35.6 (13.87)

35.7 (13.75)

1 (3.8%)

8 (42.1%)

1 (3.0%)

10 (12.8%)

101 (14.0%)

111 (13.9%)

2–5

22 (84.6%)

9 (47.4%)

24 (72.7%)

55 (70.5%)

479 (66.3%)

534 (66.7%)

6 – 10

3 (11.5%)

2 (10.5%)

4 (12.1%)

9 (11.5%)

112 (15.5%)

121 (15.1%)

0

0

4 (12.1%)

4 (5.1%)

31 (4.3%)

35 (4.4%)

Characteristic

Mean age of MDD diagnosis, years (SD)
No. of previous MDD episodes, n (%)a
1

>10

Table 1: Demographics and Baseline Characteristics (All Enrolled Analysis Set) (cont).
Korea

Malaysia

Taiwan

Asian

Non-Asian

Total

n = 26

n = 19

n = 33

n = 78

n = 724

n = 802

1

0

0

0

0

17 (2.3%)

17 (2.1%)

2

14 (53.8%)

12 (63.2%)

25 (75.8%)

51 (65.4%)

414 (57.2%)

465 (58.0%)

3

9 (34.6%)

4 (21.1%)

4 (12.1%)

17 (21.8%)

170 (23.5%)

187 (23.3%)

4

3 (11.5%)

2 (10.5%)

2 (6.1%)

7 (9.0%)

77 (10.6%)

84 (10.5%)

5

0

0

2 (6.1%)

2 (2.6%)

21 (2.9%)

23 (2.9%)

6

0

1 (5.3%)

0

1 (1.3%)

16 (2.2%)

17 (2.1%)

7

0

0

0

0

4 (0.6%)

4 (0.5%)

8

0

0

0

0

5 (0.7%)

5 (0.6%)

Mean MADRS total score

33.8 (5.74)

33.6 (5.49)

28.6 (4.06)

31.6 (5.58)

31.4 (5.38)

31.4 (5.39)

Mean CGI-S score

5.3 (0.80)

5.1 (0.71)

5.1 (0.74)

5.2 (0.75)

4.8 (0.77)

4.8 (0.77)

Characteristic

No. of previous AD medications, n (%)

Table 1: Demographics and Baseline Characteristics (All Enrolled Analysis Set) (cont).
Korea

Malaysia

Taiwan

Asian

Non-Asian

Total

n = 26

n = 19

n = 33

n = 78

n = 724

n = 802

Normal, not at all ill

0

0

0

0

1 (0.1%)

1 (0.1%)

Borderline mentally ill

0

0

0

0

3 (0.4%)

3 (0.4%)

Mildly ill

0

0

0

0

18 (2.5%)

18 (2.2%)

Moderately ill

3 (11.5%)

4 (21.1%)

6 (18.2%)

13 (16.7%)

222 (30.7%)

235 (29.3%)

Markedly ill

13 (50.0%)

10 (52.6%)

18 (54.5%)

41 (52.6%)

368 (50.8%)

409 (51.0%)

Severely ill

8 (30.8%)

5 (26.3%)

8 (24.2%)

21 (26.9%)

109 (15.1%)

130 (16.2%)

Extremely ill patients

2 (7.7%)

0

1 (3.0%)

3 (3.8%)

3 (0.4%)

6 (0.7%)

17.3 (4.88)

18.7 (4.81)

16.9 (5.54)

17.5 (5.14)

17.3 (5.00)

17.3 (5.01)

No event

14 (53.8%)

12 (63.2%)

10 (30.3%)

36 (46.2%)

438 (60.7%)

474 (59.3%)

Suicidal ideation

6 (23.1%)

4 (21.1%)

12 (36.4%)

22 (28.2%)

181 (25.1%)

203 (25.4%)

Suicidal behavior

6 (23.1%)

3 (15.8%)

11 (33.3%)

20 (25.6%)

103 (14.3%)

123 (15.4%)

Characteristic

CGI-S category, n (%)

Mean PHQ-9 total score
Screening C-SSRS lifetime, n (%)b

Table 1: Demographics and Baseline Characteristics (All Enrolled Analysis Set) (cont).
Korea

Malaysia

Taiwan

Asian

Non-Asian

Total

n = 26

n = 19

n = 33

n = 78

n = 724

n = 802

No event

17 (65.4%)

14 (73.7%)

22 (66.7%)

53 (67.9%)

530 (73.4%)

583 (72.9%)

Suicidal ideation (past 6 months)

9 (34.6%)

5 (26.3%)

11 (33.3%)

25 (32.1%)

190 (26.3%)

215 (26.9%)

0

0

0

0

2 (0.3%)

2 (0.3%)

SNRI

15 (57.7%)

12 (63.2%)

9 (27.3%)

36 (46.2%)

371 (51.3%)

407 (50.8%)

SSRI

11 (42.3%)

7 (36.8%)

24 (72.7%)

42 (53.8%)

352 (48.7%)

394 (49.2%)

Any employment

15 (57.7%)

11 (57.9%)

16 (48.5%)

42 (53.8%)

408 (56.4%)

450 (56.1%)

Any unemployment

10 (38.5%)

6 (31.6%)

14 (42.4%)

30 (38.5%)

145 (20.0%)

175 (21.8%)

1 (3.8%)

2 (10.5%)

3 (9.1%)

6 (7.7%)

171 (23.6%)

177 (22.1%)

Characteristic

Screening C-SSRS past 6 or 12 months, n (%)b

Suicidal behavior (past 12 months)
Class of newly assigned oral AD, n (%)

Employment status, n (%)

Other
a

Sample size of N=723 and N=801 for non-Asian subgroup and total group respectively

b

Sample size of N=722 and N=800 for non-Asian subgroup and total group respectively

Table 2: TEAEs over Induction and Optimization/Maintenance Phases (All Enrolled Analysis Set)
Korea

Malaysia

Taiwan

Asian

Non-Asian

Total

n = 26

n = 19

n = 33

n = 78

n = 724

n = 802

24 (92.3%)

16 (84.2%)

32 (97.0%)

72 (92.3%)

651 (89.9%)

723 (90.1%)

TEAE possibly related to intranasal esketamine

18 (69.2%)

13 (68.4%)

26 (78.8%)

57 (73.1%)

576 (79.6%)

633 (78.9%)

TEAE possibly related to oral AD

7 (26.9%)

9 (47.4%)

5 (15.2%)

21 (26.9%)

220 (30.4%)

241 (30.0%)

0

0

0

0

2 (0.3%)

2 (0.2%)

4 (15.4%)

2 (10.5%)

3 (9.1%)

9 (11.5%)

46 (6.4%)

55 (6.9%)

discontinuation

5 (19.2%)

3 (15.8%)

5 (15.2%)

13 (16.7%)

63 (8.7%)

76 (9.5%)

TEAE leading to oral AD withdrawn

4 (15.4%)

2 (10.5%)

1 (3.0%)

7 (9.0%)

26 (3.6%)

33 (4.1%)

Any TEAE

TEAE leading to death
≥1 serious TEAE
TEAE leading to intranasal esketamine

Table 3: Common TEAEs (≥5% in any group) over Induction and Optimization/Maintenance Phases (All Enrolled Analysis Set)
Korea

Malaysia

Taiwan

Asian

Non-Asian

Total

n = 26

n = 19

n = 33

n = 78

n = 724

n = 802

14 (53.8%)

13 (68.4%)

26 (78.8%)

53 (67.9%)

475 (65.6%)

528 (65.8%)

Dizziness

6 (23.1%)

7 (36.8%)

16 (48.5%)

29 (37.2%)

235 (32.5%)

264 (32.9%)

Headache

3 (11.5%)

4 (21.1%)

10 (30.3%)

17 (21.8%)

183 (25.3%)

200 (24.9%)

Somnolence

1 (3.8%)

6 (31.6%)

5 (15.2%)

12 (15.4%)

122 (16.9%)

134 (16.7%)

Dysgeusia

0

6 (31.6%)

1 (3.0%)

7 (9.0%)

88 (12.2%)

95 (11.8%)

Hypoesthesia

0

2 (10.5%)

7 (21.2%)

9 (11.5%)

86 (11.9%)

95 (11.8%)

Sedation

1 (3.8%)

6 (31.6%)

2 (6.1%)

9 (11.5%)

62 (8.6%)

71 (8.9%)

Dizziness postural

7 (26.9%)

0

2 (6.1%)

9 (11.5%)

58 (8.0%)

67 (8.4%)

0

0

0

0

58 (8.0%)

58 (7.2%)

14 (53.8%)

10 (52.6%)

21 (63.6%)

45 (57.7%)

339 (46.8%)

384 (47.9%)

8 (30.8%)

3 (15.8%)

11 (33.3%)

22 (28.2%)

199 (27.5%)

221 (27.6%)

Anxiety

0

1 (5.3%)

2 (6.1%)

3 (3.8%)

69 (9.5%)

72 (9.0%)

Insomnia

2 (7.7%)

1 (5.3%)

9 (27.3%)

12 (15.4%)

51 (7.0%)

63 (7.9%)

Nervous System Disorders

Paraesthesia
Psychiatric disorders
Dissociation

Table 3: Common TEAEs (≥5% in any group) over Induction and Optimization/Maintenance Phases (All Enrolled Analysis Set) (cont).
Korea

Malaysia

Taiwan

Asian

Non-Asian

Total

n = 26

n = 19

n = 33

n = 78

n = 724

n = 802

15 (57.7%)

7 (36.8%)

17 (51.5%)

39 (50.0%)

334 (46.1%)

373 (46.5%)

10 (38.5%)

5 (26.3%)

8 (24.2%)

23 (29.5%)

178 (24.6%)

201 (25.1%)

2 (7.7%)

2 (10.5%)

5 (15.2%)

9 (11.5%)

78 (10.8%)

87 (10.8%)

0

0

1 (3.0%)

1 (1.3%)

72 (9.9%)

73 (9.1%)

3 (11.5%)

0

9 (27.3%)

12 (15.4%)

48 (6.6%)

60 (7.5%)

8 (30.8%)

5 (26.3%)

16 (48.5%)

29 (37.2%)

250 (34.5%)

279 (34.8%)

6 (23.1%)

0

10 (30.3%)

16 (20.5%)

66 (9.1%)

82 (10.2%)

Urinary tract infection

0

1 (5.3%)

6 (18.2%)

7 (9.0%)

58 (8.0%)

65 (8.1%)

Influenza

0

0

0

0

43 (5.9%)

43 (5.4%)

Gastrointestinal disorders
Nausea
Vomiting
Hypoesthesia oral
Diarrhoea
Infections and infestations
Viral upper respiratory tract
infection

Table 3: Common TEAEs (≥5% in any group) over Induction and Optimization/Maintenance Phases (All Enrolled Analysis Set) (cont).
Korea

Malaysia

Taiwan

Asian

Non-Asian

Total

n = 26

n = 19

n = 33

n = 78

n = 724

n = 802

9 (34.6%)

2 (10.5%)

8 (24.2%)

19 (24.4%)

168 (23.2%)

187 (23.3%)

1 (3.8%)

0

3 (9.1%)

4 (5.1%)

59 (8.1%)

63 (7.9%)

8 (30.8%)

3 (15.8%)

11 (33.3%)

22 (28.2%)

132 (18.2%)

154 (19.2%)

Back pain

2 (7.7%)

0

2 (6.1%)

4 (5.1%)

37 (5.1%)

41 (5.1%)

Investigations

3 (11.5%)

1 (5.3%)

9 (27.3%)

13 (16.7%)

130 (18.0%)

143 (17.8%)

Blood pressure increased

0

1 (5.3%)

2 (6.1%)

3 (3.8%)

72 (9.9%)

75 (9.4%)

Ear and labyrinth disorders

1 (3.8%)

3 (15.8%)

6 (18.2%)

10 (12.8%)

116 (16.0%)

126 (15.7%)

Vertigo

0

1 (5.3%)

6 (18.2%)

7 (9.0%)

81 (11.2%)

88 (11.0%)

Eye disorders

4 (15.4%)

3 (15.8%)

5 (15.2%)

12 (15.4%)

93 (12.8%)

105 (13.1%)

1 (3.8%)

0

2 (6.1%)

3 (3.8%)

57 (7.9%)

60 (7.5%)

General disorders and
administration site conditions
Fatigue
Musculoskeletal and
connective tissue disorders

Vision blurred

Table 4: TEAEs Related to Suicide over Induction and Optimization/Maintenance Phases (All Enrolled Analysis Set)
Korea

Malaysia

Taiwan

Asian

Non-Asian

Total

n = 26

n = 19

n = 33

n = 78

n = 724

n = 802

2 (7.7%)

1 (5.3%)

5 (15.2%)

8 (10.3%)

34 (4.7%)

42 (5.2%)

2 (7.7%)

1 (5.3%)

3 (9.1%)

6 (7.7%)

20 (2.8%)

26 (3.2%)

0

0

2 (6.1%)

2 (2.6%)

5 (0.7%)

7 (0.9%)

1 (3.8%)

0

0

1 (1.3%)

6 (0.8%)

7 (0.9%)

Suicidal behavior

0

0

0

0

3 (0.4%)

3 (0.4%)

Completed suicide

0

0

0

0

1 (0.1%)

1 (0.1%)

Depression suicidal

0

0

0

0

1 (0.1%)

1 (0.1%)

TEAEs related to suicide
Suicidal ideation
Intentional self-injury
Suicide attempt

Table 5: Physician Withdrawal Checklist (PWC-20, PWC-DS and PWC-WS) Scores over the Follow-up Phase (Follow-up Analysis Set)
Korea

Malaysia

Taiwan

Asian

Non-Asian

Total

n=16

n=4

n=9

n=29

n=273

n=302

Mean PWC-20 Total Score

13.25

6.25

7.56

10.52

6.84

7.19

Mean PWC-DS Score

11.31

5.25

6.78

9.07

6.01

6.30

Mean PWC-WS Score

1.94

1.00

0.78

1.45

0.83

0.89

n=6

n=1

n=8

n=15

n=118

n=133

Mean PWC-20 Total Score

6.83

16.00

7.75

7.93

7.44

7.50

Mean PWC-DS Score

6.17

12.00

6.88

6.93

6.48

6.53

Mean PWC-WS Score

0.67

4.00

0.88

1.00

0.96

0.96

n=13

n=2

n=9

n=24

n=207

n=231

Mean PWC-20 Total Score

14.85

19.50

7.22

12.38

6.87

7.45

Mean PWC-DS Score

11.77

16.50

6.11

10.04

6.05

6.47

Mean PWC-WS Score

3.08

3.00

1.11

2.33

0.82

0.98

End of Treatment

Week 1 (F/U)

Week 2 (F/U)

Table 5: Physician Withdrawal Checklist (PWC-20, PWC-DS and PWC-WS) Scores over the Follow-up Phase (Follow-up Analysis Set)
(cont).
Korea

Malaysia

Taiwan

Asian

Non-Asian

Total

n=13

n=1

n=8

n=22

n=189

n=211

Mean PWC-20 Total Score

11.62

24.00

9.00

11.23

6.73

7.20

Mean PWC-DS Score

9.15

22.00

7.75

9.23

5.98

6.32

Mean PWC-WS Score

2.46

2.00

1.25

2.00

0.75

0.88

Week 4 (F/U)

The PWC-Depression Symptoms (PWC-DS) subscale consisted of the following 9 items overlapping with depressive symptoms: anxietynervousness; restlessness-agitation; irritability; difficulty concentrating/remembering; dysphoric mood-depression; fatigue-lethargy-lack of
energy; insomnia; depersonalization-derealization; and loss of appetite, and 3 items deemed as comorbidities of depression: headaches; muscle
aches or stiffness; and weakness.
The PWC-Withdrawal Symptoms (PWC-WS) subscale consisted of the following 8 items: diaphoresis; diarrhea; dizziness-lightheadedness;
increased acuity for sound, smell, touch and pain; nausea-vomiting; paresthesias; poor coordination; and tremors-tremulousness.
Each PWC symptom was rated using a 0-3-point scale (not present = 0; mild = 1; moderate = 2; severe = 3) with a maximum score of 60, 36 and
24 for PWC-20, PWC-DS and PWC-WS, respectively

Table 6: Sheehan Disability Scale Total Scores over Induction and Optimization/Maintenance Phases
Induction Phase

Optimization/Maintenance Phase

Asian

Non-Asian

Total

Asian

Non-Asian

Total

76

633

709

53

511

564

21.2 (7.21)

22.3 (5.19)

22.2 (5.45)

10.6 (8.19)

11.4 (7.17)

11.3 (7.27)

73

575

648

50

507

557

13.1 (8.98)

12.8 (7.75)

12.8 (7.89)

12.5 (8.98)

9.2 (7.72)

9.5 (7.89)

71

555

626

50

491

541

-7.7 (8.57)

-9.6 (7.75)

-9.3 (7.86)

2.4 (7.54)

-2.0 (8.22)

-1.6 (8.25)

Baseline
N
Mean (SD)
End of Phase
N
Mean (SD)
Change
N
Mean (SD)

Table 7: EQ-5D-5L Health Status Index, EQ Visual Analogue Scale and Sum Score over Induction and Optimization/Maintenance
Phases
Induction Phase

Optimization/Maintenance Phase

Asian

Non-Asian

Total

Asian

Non-Asian

Total

n=78

n=701

n=779

n=53

n=550

n=603

0.612 (0.2390)

0.599 (0.2017)

0.601 (0.2056)

0.838 (0.1104)

0.838 (0.1193)

0.838 (0.1185)

Mean EQ VAS (SD)

48.9 (22.65)

44.3 (20.20)

44.7 (20.49)

67.2 (15.68)

67.6 (17.10)

67.6 (16.97)

Mean sum score (SD)

31.9 (17.66)

33.9 (15.34)

33.7 (15.58)

14.6 (12.32)

14.5 (11.90)

14.5(11.92)

n=76

n=669

n=745

n=53

n=550

n=603

0.784 (0.1693)

0.793 (0.1729)

0.792 (0.1725)

0.784 (0.1861)

0.833 (0.1474)

0.829 (0.1517)

Mean EQ VAS (SD)

61.6 (19.99)

62.2 (20.66)a

62.2 (20.58)b

64.0 (22.97)

69.7 (19.38)

69.2(19.76)

Mean sum score (SD)

18.6 (14.85)

18.3 (15.08)

18.3 (15.05)

18.5 (16.97)

13.4 (13.77)

13.8 (14.14)

Baseline
Mean health status index (SD)

End of Phase
Mean health status index (SD)

Table 7: EQ-5D-5L Health Status Index, EQ Visual Analogue Scale and Sum Score over Induction and Optimization/Maintenance
Phases (cont).
Induction Phase
Asian

Non-Asian

Total

Asian

Non-Asian

Total

n=76

n=669

n=745

n=53

n=550

n=603

0.166 (0.2451)

0.193 (0.2100)

0.190 (0.2138)

-0.054 (0.1314)

-0.005 (0.1413)

-0.009 (0.1411)

Mean EQ VAS (SD)

12.3 (24.23)

17.6 (21.34)a

17.0 (21.69)b

-3.2 (17.53)

2.0 (18.55)

1.6 (18.51)

Mean sum score (SD)

-13.0 (18.89)

-15.5 (15.93)

-15.3 (16.26)

3.9 (12.58)

-1.1 (13.18)

-0.7 (13.19)

Change
Mean health status index (SD)

a

Optimization/Maintenance Phase

n=670; bn=746
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