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2 Benefit assessment

2.1 [Executive summary of the benefit assessment

Background

In accordance with § 35a Social Code Book (SGB) V, the Federal Joint Committee (G-BA)
commissioned the Institute for Quality and Efficiency in Health Care (IQWiG) to assess the
benefit of the drug esketamine. The assessment is based on a dossier compiled by the

pharmaceutical company (hereinafter referred to as the “company’). The dossier was sent to
IQWiG on 4 March 2021.

Research question

The aim of this report is to assess the added benefit of esketamine in combination with a
selective serotonin reuptake inhibitor (SSRI) or a serotonin-noradrenaline reuptake inhibitor
(SNRI) in comparison with the appropriate comparator therapy (ACT) in adult patients with
treatment-resistant major depressive disorder who have failed to respond to at least 2 different
antidepressant therapies in the current moderate to severe depressive episode.

The research question for the benefit assessment is presented in Table 2.

Table 2: Research question of the benefit assessment for esketamine in combination with an
SSRI or SNRI

Indication ACT* b6 d
Adults with treatment-resistant major depressive = Augmentation with lithium
disorder who have failed to respond to at least or

2 different antidepressant therapies in the current

: - = Augmentation with extended-release quetiapine or
moderate to severe depressive episode

» Combination with a 2" antidepressant®

or

= Switch from antidepressant monotherapy to a
different substance class

The respective drug approval status must be taken into
account.

a. Presented is the ACT specified by the G-BA.

b. The treatment concept for major depression also includes psychotherapy. Therefore, psychotherapy in
accordance with the psychotherapy guideline should be offered in both treatment arms of any study.

c. Electroconvulsive therapy (ECT) is of therapeutic value in the treatment of treatment-resistant depression,
but only after the above-cited options have failed. Therefore, it is unsuitable as an ACT in the present
therapeutic indication.

d. It is assumed that the maximum approved dosage of the antidepressant monotherapy (to the extent tolerated)
has been attempted.

e. The drugs mianserin or mirtazapine are available for combination therapy with a 2" antidepressant.

ACT: appropriate comparator therapy; G-BA: Federal Joint Committee; SSRI: selective serotonin reuptake
inhibitor; SNRI: serotonin-noradrenaline reuptake inhibitor

The assessment was conducted by means of patient-relevant outcomes on the basis of the data
submitted by the company in the dossier. Randomized controlled trials (RCTs) were used for

Institute for Quality and Efficiency in Health Care (IQWiG) -1-
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the derivation of added benefit. For the present research question, the required minimum study
duration is 6 weeks for acute treatment and 24 months for maintenance therapy.

Results

The check of completeness did not reveal any relevant studies for assessing any added benefit
of esketamine in combination with an SSRI or SNRI in comparison with the ACT. This concurs
with the company’s assessment.

Although the company found the two directly comparative RCTs ESKETINTRD3002
(hereinafter referred to as TRANSFORM-2) and ESKETINTRD3005 (hereinafter referred to
as TRANSFORMS-3) and presented their results in the dossier, it did not use them for deriving
any added benefit of esketamine. This is appropriate. For the present therapeutic indication of
treatment-resistant major depressive disorder, the 4-week randomized treatment phase used by
both studies is too short for deriving conclusions on any added benefit of esketamine in
combination with an SSRI or SNRI in comparison with the ACT. Furthermore, both studies
investigate acute therapy only. No data are available on maintenance therapy. Aside from the
study duration being too short, lack of implementation of the ACT renders the TRANSFORM-2
and TRANSFORM-3 studies unsuitable for deriving any added benefit of esketamine in
comparison with the ACT. Both studies compared esketamine with placebo, each in
combination with a newly initiated antidepressant (SNRI or SSRI). Given the option cited by
the G-BA, adequate implementation of the ACT would require prior treatment with
antidepressant monotherapy (ACT option: switch from antidepressant monotherapy to a
different substance class). This requirement was not met by either study.

For long-term treatment with esketamine in combination with an SSRI or SNRI, the company
found the 1-arm study ESKETINTRD3004 (hereinafter referred to as SUSTAIN-2) and
presented a comparison of individual arms from different studies. Specifically, the company
compared the results of the SUSTAIN-2 study to the data of a prospective European cohort
study in patients with treatment-resistant depression (hereinafter referred to as TRD cohort).
Reasoning that the infeasibility of performing analyses on safety outcomes would place limits
on any comparison of individual arms from different studies, the company once again elected
to disregard said data when it came to deriving any benefit. This reasoning is plausible.

Hence, no suitable data are available to assess any added benefit of esketamine in combination
with an SSRI or an SNRI in comparison with the ACT in adult patients with treatment-resistant
major depressive disorder who have failed to respond to at least 2 different antidepressant
therapies in the current moderate to severe depressive episode. Consequently, there is no hint
of any added benefit of esketamine in combination with an SSRI or SNRI in comparison with
the ACT; an added benefit is therefore not proven.

Institute for Quality and Efficiency in Health Care (IQWiG) -2-
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Probability and extent of added benefit, patient groups with therapeutically important
added benefit®

Table 3 presents a summary of the probability and extent of added benefit of esketamine in
combination with an SSRI or SNRI.

Table 3: Esketamine in combination with an SSRI or SNRI — probability and extent of added
benefit

Indication ACT® b d Probability and extent of added
benefit
Adults with treatment-resistant = Augmentation with lithium Added benefit not proven

major depressive disorder who have | or
failed to respond to at least

2 different antidepressant therapies
in the current moderate to severe
depressive episode

= Augmentation with extended-
release quetiapine

or

= Combination with a
2" antidepressant®

or

= Switch from antidepressant
monotherapy to a different
substance class

The respective drug approval status
must be taken into account.

a. Presented is the ACT specified by the G-BA.

b. The treatment concept for major depression also includes psychotherapy. Therefore, psychotherapy in
accordance with the psychotherapy guideline should be offered in both treatment arms of any study.

c. Electroconvulsive therapy (ECT) is of therapeutic value in the treatment of treatment-resistant depression,
but only after the above-cited options have failed. Therefore, it is unsuitable as an ACT in the present
therapeutic indication.

d. It is assumed that the maximum approved dosage of the antidepressant monotherapy (to the extent tolerated)
has been attempted.

e. The drugs mianserin or mirtazapine are available for combination therapy with a 2" antidepressant.

ACT: appropriate comparator therapy; G-BA: Federal Joint Committee; SSRI: selective serotonin reuptake
inhibitor; SNRI: serotonin-noradrenaline reuptake inhibitor

The G-BA decides on the added benefit.

3 On the basis of the scientific data analysed, IQWiG draws conclusions on the (added) benefit or harm of an
intervention for each patient-relevant outcome. Depending on the number of studies analysed, the certainty of
their results, and the direction and statistical significance of treatment effects, conclusions on the probability of
(added) benefit or harm are graded into 4 categories: (1) “proof”, (2) “indication”, (3) “hint”, or (4) none of the
first 3 categories applies (i.e., no data available or conclusions 1 to 3 cannot be drawn from the available data).
The extent of added benefit or harm is graded into 3 categories: (1) major, (2) considerable, (3) minor (in
addition, 3 further categories may apply: non-quantifiable extent of added benefit, added benefit not proven, or
less benefit). For further details see [1,2].

Institute for Quality and Efficiency in Health Care (IQWiG) -3-



Extract of dossier assessment A21-24 Version 1.0
Esketamine (treatment-resistant major depressive disorder) 28 May 2021

2.2 Research question

The aim of this report is to assess the added benefit of esketamine in combination with an SSRI
or SNRI in comparison with the ACT in adult patients with treatment-resistant major depressive
disorder who have failed to respond to at least 2 different antidepressant therapies in the current
moderate to severe depressive episode.

The research question for the benefit assessment is presented in Table 4.

Table 4: Research question of the benefit assessment of esketamine in combination with an
SSRI or SNRI

Indication ACT® b d
Adults with treatment-resistant major depressive = Augmentation with lithium
disorder who have failed to respond to at least 2 or

different antidepressant therapies in the current

X i = Augmentation with extended-release quetiapine
moderate to severe depressive episode

or
» Combination with a 2" antidepressant®
or

= Switch from antidepressant monotherapy to a
different substance class

The respective drug approval status must be taken into
account.

a. Presented is the ACT specified by the G-BA.

b. The treatment concept for major depression also includes psychotherapy. Therefore, both treatment arms of
any study should offer psychotherapeutic treatment in accordance with the psychotherapy guideline [3].

c. Electroconvulsive therapy (ECT) is of therapeutic value in the treatment of treatment-resistant depression,
but only after the above-cited options have failed. Therefore, it is unsuitable as an ACT in the present
therapeutic indication.

d. It is assumed that the maximum approved dosage of the antidepressant monotherapy (to the extent tolerated)
has been attempted.

e. The drugs mianserin or mirtazapine are available for combination therapy with a 2" antidepressant.

ACT: appropriate comparator therapy; G-BA: Federal Joint Committee; SSRI: selective serotonin reuptake
inhibitor; SNRI: serotonin-noradrenaline reuptake inhibitor

The company followed the G-BA’s specification by listing all potential ACT options.

The assessment was conducted by means of patient-relevant outcomes on the basis of the data
submitted by the company in the dossier. RCTs were used for the derivation of added benefit.
In this context, it must be noted that the treatment concept for an episode of therapy-resistant
major depressive disorder comprises both acute therapy and maintenance therapy (remission
maintenance or relapse prevention) [4]. The required minimum study duration for the present
research question is 6 weeks for acute treatment and 24 months for maintenance therapy [4,5].
This deviates from the company’s inclusion criteria, which specified a minimum study duration
of 4 weeks. The resulting consequences for the present benefit assessment of esketamine are
discussed in Section 2.3.

Institute for Quality and Efficiency in Health Care (IQWiG) -4 -
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2.3 Information retrieval and study pool

The study pool of the assessment was compiled on the basis of the following information:
Sources cited by the company in the dossier:

= Study list on esketamine (as of 4 January 2021)
= Bibliographic literature search on esketamine (most recent search on 6 January 2021)

= Search in trial registries / study results databases on esketamine (most recent search on
4 January 2021)

= Search on the G-BA website on esketamine (most recent search on 22 January 2021)
» Bibliographic literature search on the ACT (most recent search on 6 January 2021)

= Search in trial registries or results databases on the ACT (most recent search on
4 January 2021)

=  Search on the G-BA website for the ACT (most recent search on 22 January 2021)
To check the completeness of the study pool:
= Search in trial registries for studies on esketamine (most recent search on 18 March 2021)

The check of completeness did not reveal any relevant studies for assessing any added benefit
of esketamine in combination with an SSRI or SNRI in comparison with the ACT. This concurs
with the company’s assessment.

Using the cited steps of its information retrieval, the company found, for short-term treatment,
the two directly comparative RCTs ESKETINTRD3002 (hereinafter referred to as
TRANSFORM-2) [6] and ESKETINTRD3005 (hereinafter referred to as TRANSFORM-3)
[7]. While the company presented the results of these studies in the dossier, it did not use them
to derive any added benefit of esketamine. The company explained this, in particular, with
28 days being too short a duration for the randomized treatment phase. Further, the company
cited insufficient documentation of correct implementation of the ACT “switch from
antidepressant monotherapy to another substance class”.

For long-term treatment with esketamine in combination with an SSRI or SNRI, the company
identified the 1-arm study ESKETINTRD3004 [8] (hereinafter referred to as SUSTAIN-2), and
on this basis, it presented a comparison of individual arms from different studies. For this
purpose, the company compared the results of the SUSTAIN-2 study to the data of a prospective
European cohort study in patients with treatment-resistant depression [9] (hereinafter referred
to as TRD cohort). Reasoning that the infeasibility of performing analyses on safety outcomes
would place limits on any comparison of individual arms from different studies, the company
once again elected to disregard said data when it came to deriving any benefit.

Institute for Quality and Efficiency in Health Care (IQWiG) -5-
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This reasoning is plausible. The reason is explained in more detail below.

Evidence provided by the company
RCTs TRANSFORM-2 and TRANSFORM-3

TRANSFORM-2 and TRANSFORM-3 are randomized, double-blind, placebo-controlled
approval studies for esketamine. Both studies investigate acute, flexible-dose treatment with
esketamine in comparison with placebo, each in combination with a newly initiated oral
antidepressant of the SSRI or SNRI substance class.

The design of both studies comprises a 4-week screening phase and a 4-week double-blind,
randomized treatment phase (induction phase). Following the treatment phase, patients had the
opportunity to participate in an open-label extension study (ESKETINTRD3003 [SUSTAIN-1]
for patients from the TRANSFORM-2 study or SUSTAIN-2 for patients from the
TRANSFORM-3 study), provided they met the relevant inclusion criteria. Patients who did not
participate in the extension study were followed up for another 24 weeks (TRANSFORM-2) or
2 weeks (TRANSFORM-3) (follow-up phase). The primary outcome was depressive
symptoms, operationalized as change in the Montgomery-Asberg Depression Rating Scale
(MADRS) total scores.

The studies included adults 18 to 64 years of age (TRANSFORMS-2) or only older patients
> 65 years (TRANSFORM-3) with major depressive disorder diagnosed in accordance with the
Diagnostic and Statistical Manual of Mental Disorders [DSM-V]) and an Inventory of
Depressive  Symptoms-Clinician rated, 30-item total score (IDS-C30) of >34
(TRANSFORM-2) or >31 (TRANSFORM-3), which corresponds to moderate to severe
depression. At the start of the screening phase, patients had to additionally have exhibited
failure to respond (defined as < 25% improvement in the MADRS total score) to at least 1 prior
treatment with an oral antidepressant in the current depressive episode. In addition, patients had
to have been on another oral antidepressant treatment, taking at least the minimum
therapeutically effective dose, for at least 2 weeks. Patients had to continue this antidepressant
therapy until the end of the 4-week screening phase (prospective treatment phase). Dose
adjustments beyond the minimum therapeutically effective dose were allowed. Patients whose
depression failed to respond to antidepressant therapy (defined as <25% improvement in the
MADRS total score from Week 1 to Week 4) by the end of the prospective treatment phase
were, at the start of the randomized treatment phase (induction phase), randomly allocated in a
1:1 ratio either to treatment with esketamine or to the placebo arm, each in combination with a
newly initiated antidepressant (SNRI or SSRI). The use of esketamine was largely in
compliance with the specifications of the Summary of Product Characteristics (SPC) [10].

Insufficient duration of the studies presented by the company

The treatment concept for an episode of therapy-resistant major depressive disorder comprises
both acute therapy and maintenance therapy (maintenance of remission or relapse prevention)
[4]. In acute therapy, the treatment phase extends over a period of 6 to 12 weeks, with the goal

Institute for Quality and Efficiency in Health Care (IQWiG) -6-
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of reducing symptoms and achieving remission, if possible. This period comprises both an
uptitration phase, in which a minimum therapeutic dose (at least the standard dosage) is
determined, and a 4-week treatment (up to 6 weeks in older patients) using the minimum
therapeutically effective dose. Due to the delay in the onset of effect, this period should be
completed before deciding whether or not there was a response. To reduce the risk of recurrence
after acute therapy, it is recommended (after remission in the acute phase) to follow up with
psychopharmacological maintenance therapy for 4 to 9 months at the dose that achieved
remission [4]. The weighing of benefit and harm for the benefit assessment of esketamine in
combination with an SSRI or SNRI versus the ACT in the therapeutic indication requires studies
with a minimum randomized treatment duration of 6 weeks for acute therapy and 6 months for
maintenance therapy. This is in line with the recommendations of the European Medicines
Agency (EMA) guideline for the clinical investigation of medicinal products for the treatment
of depressive disorders [5].

Given that their length of only 4 weeks was too short for randomized treatment and even
included the uptitration of the newly initiated antidepressants as well as of esketamine in the
intervention arm, the RCTs presented by the company, TRANSFORM-2 and TRANSFORM-3,
are therefore overall unsuitable for the benefit assessment in the therapeutic indication of
treatment-resistant major depressive disorder. Furthermore, both studies investigate acute
therapy only. No data are available on maintenance therapy. This concurs with the company’s
assessment.

ACT not implemented in the studies

In addition to the insufficient study duration, lack of implementation of the ACT renders the
TRANSFORM-2 and TRANSFORM-3 studies unsuitable for deriving any added benefit of
esketamine in comparison with the ACT. Both studies compared esketamine with placebo, each
in combination with a newly initiated antidepressant (SNRI or SSRI). In accordance with the
option cited by the G-BA, prior antidepressant therapy would thus be a prerequisite for adequate
implementation of the ACT (ACT option: switched from antidepressant monotherapy to a
different substance class). During both studies’ prospective treatment phases, patients were to
continue the antidepressant medication they had taken for at least 2 weeks at a minimum
therapeutically effective dose or higher. This included all medications for the treatment of
depression which were taken at the time of screening, including any supportive or adjuvant
therapies, such as lithium augmentation. The option listed by the G-BA “switch from
antidepressant monotherapy to a different substance class of the ACT” does not comprise
combination therapies with 2 antidepressants or augmentation of antidepressant monotherapy.
No analyses are available as to how many of the included patients were previously treated
exclusively with antidepressant monotherapy as required for the ACT.

This view concurs with that of the company, which stated in the dossier that correct
implementation of the ACT “switch from antidepressant monotherapy to a different substance
class” was insufficiently documented for therapies undertaken prior to the prospective treatment
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phase and that it was therefore impossible to determine whether patients with the ACT were
adequately pretreated.

Summary

In summary, due to the insufficient study duration and lack of implementation of the ACT, the
TRANSFORM-2 and TRANSFORM-3 studies are unsuitable for answering the research
question of the present benefit assessment of esketamine. Therefore, they were not included for
deriving any added benefit.

Comparison of individual arms from different studies — SUSTAIN-2 and TRD cohort

For long-term treatment with esketamine in combination with an SSRI or SNRI, the company’s
dossier presented a comparison of individual arms from different studies. For this purpose, it
compared the results of the 1-arm study SUSTAIN-2 on esketamine in combination with an
SSRI or SNRI versus the data of a prospective European TRD cohort on the ACT.

For the TRD cohort study, the company’s dossier states that adverse events were registered by
way of pharmacovigilance reporting rather than being documented in the study itself.

This explains why no data on side effects are available for the comparison of individual arms
from different studies. Investigating the comparability of benefit of esketamine in combination
with an SSRI or SNRI versus that of the ACT requires effectiveness data as well as data on
adverse events.

The comparison of individual arms from different studies, as presented in the company’s
dossier, is hence unsuitable for drawing any conclusions on any added benefit of esketamine in
combination with an SSRI or SNRI in comparison with the ACT. This concurs with the
company’s assessment.

Ongoing ESCAPE-TRD study

The company reported that it designed the study 54135419TRD3013 (hereinafter referred to as
ESCAPE-TRD) [11] in response to the limitations inherent in the directly comparative
evidence.

This ongoing RCT ESCAPE-TRD investigates the comparison of esketamine versus extended-
release quetiapine, each in combination with an SSRI or SNRI in patients with treatment-
resistant major depressive disorder. The study will run for 36 weeks. It started on 21 August
2020, and the expected study end date is 15 December 2022. In line with the company’s search,
the study has been excluded from the present benefit assessment because the study is still in the
recruitment stage and no results are available yet.

2.4 Results on added benefit

No suitable data are available to assess any added benefit of esketamine in combination with
an SSRI or an SNRI in comparison with the ACT in adult patients with treatment-resistant

Institute for Quality and Efficiency in Health Care (IQWiG) -8-
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major depressive disorder who have failed to respond to at least 2 different antidepressant
therapies in the current moderate to severe depressive episode. Consequently, there is no hint
of any added benefit of esketamine in combination with an SSRI or SNRI in comparison with
the ACT; an added benefit is therefore not proven.

2.5 Probability and extent of added benefit
Table 5 summarizes the result of the assessment of added benefit of esketamine in combination

with an SSRI or SNRI in comparison with the ACT.

Table 5: Esketamine in combination with an SSRI or SNRI — probability and extent of added
benefit

Indication ACT® b d Probability and extent of added
benefit
Adults with treatment-resistant = Augmentation with lithium Added benefit not proven

major depressive disorder who have | or
failed to respond to at least

2 different antidepressant therapies
in the current moderate to severe
depressive episode

= Augmentation with extended-
release quetiapine

or

= Combination with a
2™ antidepressant®

or

= Switch from antidepressant
monotherapy to a different
substance class

The respective drug approval status

must be taken into account.

a. Presented is the ACT specified by the G-BA.

b. The treatment concept for major depression also includes psychotherapy. Therefore, both treatment arms of
any study should offer psychotherapeutic treatment in accordance with the psychotherapy guideline [3].

c. Electroconvulsive therapy (ECT) is of therapeutic value in the treatment of treatment-resistant depression,
but only after the above-cited options have failed. Therefore, it is unsuitable as an ACT in the present
therapeutic indication.

d. It is assumed that the maximum approved dosage of the antidepressant monotherapy (to the extent tolerated)
has been attempted.

e. The drugs mianserin or mirtazapine are available for combination therapy with a 2" antidepressant.

ACT: appropriate comparator therapy; G-BA: Federal Joint Committee; SSRI: selective serotonin reuptake
inhibitor; SNRI: serotonin-noradrenaline reuptake inhibitor

No added benefit of esketamine has been proven for this research question because no relevant
data are available on esketamine in combination with an SSRI or SNRI in comparison with the
ACT regarding the treatment of adults with treatment-resistant major depressive disorder who
have failed to respond to at least 2 different therapies in the current moderate to severe
depressive episode. This concurs with the company’s assessment.

The G-BA decides on the added benefit.
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