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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 (IQWIiG) to assess the
benefit of the drug riociguat. The assessment is based on a dossier compiled by the pharma-
ceutical company (hereinafter referred to as the “company”). The dossier was sent to IQWiG
on 17 March 2020.

Due to the working conditions during the coronavirus pandemic, the present assessment was
conducted without the use of strictly confidential data presented in Module 5 of the company’s
dossier.

Research question

The aim of this report is to assess the added benefit of riociguat in comparison with best
supportive care (BSC) as the appropriate comparator therapy (ACT) with regard to improving
exercise capacity in adult patients of World Health Organization (WHO) functional class 11 to
Il with chronic thromboembolic pulmonary hypertension (CTEPH). Patients included must
exhibit inoperable CEPTH or persistent/recurrent CEPTH after surgical treatment.

Table 2 presents the research question of the benefit assessment and the ACT specified by the
G-BA.

Table 2: Research question of the benefit assessment of riociguat

Therapeutic indication ACT®
Adult patients of WHO functional class Il to 111 | BSC®
with

= inoperable CTEPH

= persistent/recurrent CTEPH after surgical
treatment

to improve exercise capacity

a. Presentation of the respective ACT specified by the G-BA.

b. BSC is defined as the treatment which ensures the best possible, individually optimized supportive care to
alleviate symptoms and improve the quality of life. Supportive measures (e.g. anticoagulation, treatment of
cardiovascular symptoms) are understood to be performed in both study arms.

ACT: appropriate comparator therapy; BSC: best supportive Care; CTEPH: chronic thromboembolic
pulmonary hypertension; G-BA: Federal Joint Committee; WHO: World Health Organization

The company used the ACT specified by the G-BA.

The assessment was conducted by means of patient-relevant outcomes on the basis of the data
provided by the company in the dossier. Randomized controlled trials (RCTs) with a minimum

Institute for Quality and Efficiency in Health Care (IQWIiG) -1-
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duration of 24 weeks were used for the derivation of the added benefit. This deviates from the
inclusion criteria of the company, which considered RCTs of any duration.

Results
Evidence presented by the company

In its information retrieval, the company identified 1 RCT (CHEST-1) and included this study
in its benefit assessment. As supplementary evidence, the company considered the associated
1-arm extension study, CHEST-2. Neither of the studies presented by the company are suitable
for the benefit assessment.

CHEST-1 is an RCT with a total treatment and follow-up duration of 16 weeks. The study
included 262 patients. The patient population of the study fits the therapeutic indication.
Riociguat treatment was administered in compliance with the Summary of Product Char-
acteristics (SPC). Accordingly, riociguat treatment starts with an 8-week up-titration phase,
during which time the dose is incrementally increased every 2 weeks. This up-titration phase
was implemented in the study; therefore, the follow-up period under maintenance dose was
only 8 weeks in duration.

CHEST-2 is a 1-arm extension study of CHEST-1. In CHEST-2, 155 patients from the riociguat
arm of CHEST-1 each received continued treatment with their individual maintenance dose,
while 82 patients from the control arm underwent an 8-week blinded dose-adjustment phase to
establish riociguat maintenance therapy. Rather than using CHEST-2 to derive any added
benefit or harm, the company relied on CHEST-2-based supplementary analyses to determine
the robustness of CHEST-1 results.

Unsuitability of the data presented by the company for the benefit assessment

Due to its short follow-up duration of only 16 weeks, CHEST-1 is unsuitable for the benefit
assessment in the therapeutic indication of pulmonary hypertension. Pulmonary hypertension
is a chronic condition requiring life-long treatment. Short-term studies cannot be used to draw
any conclusions on the longer-term persistence of any short-term effects. Further, these studies
are unsuitable for observing any effects which arise at a later point, particularly adverse events
(AEs). Any benefit assessment in this therapeutic indication requires studies of at least
24 weeks in duration for weighing benefits and harms.

Further, it is questionable whether the ACT of BSC was adequately implemented in the
CHEST-1 study since a number of therapies which might be of patient benefit in the given
therapeutic indication were not approved. This includes NO donors (including in the study’s
control arm) as well as concomitant physical therapy.

CHEST-2 data are of no informative value with regard to any potential treatment effects arising
after 16 weeks since for these data, no randomized comparison with the ACT is available.
Moreover, in its various robustness analyses, the company engages in selective reporting of
study data.

Institute for Quality and Efficiency in Health Care (IQWIiG) -2-
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For the above reasons, no suitable data are available for the assessment of riociguat in the
treatment of adult patients with inoperable CEPTH or persistent/recurrent CEPTH after surgical
treatment. Consequently, there is no hint of an added benefit of riociguat in comparison with
the ACT; an added benefit is therefore not proven.

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 riociguat.

Table 3: Riociguat — probability and extent of added benefit

Therapeutic indication ACT? Probability and extent of added
benefit
Adult patients of WHO functional | BSC® Added benefit not proven

class Il to 11 with
= inoperable CTEPH

= persistent/recurrent CTEPH after
surgical treatment

to improve exercise capacity

a. Presentation of the respective ACT specified by the G-BA.

b. BSC is defined as the treatment which ensures the best possible, individually optimized supportive care to
alleviate symptoms and improve the quality of life. Supportive measures (e.g. anticoagulation, treatment of
cardiovascular symptoms) are understood to be performed in both study arms.

ACT: appropriate comparator therapy; BSC: best supportive Care; CTEPH: chronic thromboembolic
pulmonary hypertension; G-BA: Federal Joint Committee; WHO: World Health Organization

The G-BA decides on the added benefit.

Supplementary note

The result of the assessment deviates from the G-BA’s assessment issued in connection with
the market launch in 2014. At the time the G-BA established a minor added benefit of riociguat.
However, in that assessment, the added benefit was viewed as being backed by the marketing
authorization on the basis of the special status of orphan drugs, regardless of the underlying
data.

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 (IQWIiG) -3-
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2.2 Research question

The aim of this report is to assess the added benefit of riociguat in comparison with BSC as the
ACT with regard to improving exercise capacity in adult patients of WHO functional class Il
to 11 with CTEPH. Patients included must exhibit inoperable CEPTH or persistent/recurrent
CEPTH after surgical treatment.

Table 4 presents the research question of the benefit assessment and the ACT specified by the
G-BA.

Table 4: Research question of the benefit assessment of riociguat

Therapeutic indication ACT®
Adult patients of WHO functional class Il to 111 | BSC®
with

= inoperable CTEPH

= persistent/recurrent CTEPH after surgical
treatment

to improve exercise capacity

a. Presentation of the respective ACT specified by the G-BA.

b. BSC is defined as the treatment which ensures the best possible, individually optimized supportive care to
alleviate symptoms and improve the quality of life. Supportive measures (e.g. anticoagulation, treatment of
cardiovascular symptoms) are understood to be performed in both study arms.

ACT: appropriate comparator therapy; BSC: best supportive Care; CTEPH: chronic thromboembolic
pulmonary hypertension; G-BA: Federal Joint Committee; WHO: World Health Organization

The company used the ACT specified by the G-BA.

The assessment was conducted by means of patient-relevant outcomes on the basis of the data
provided by the company in the dossier. RCTs with a minimum duration of 24 weeks were used
for the derivation of the added benefit. This deviates from the inclusion criteria of the company,
which considered RCTs of any duration.

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 riociguat (status: 20 January 2020)
= Bibliographic literature search on riociguat (most recent search on 2 January 2020)

= Search in trial registries for studies on riociguat (most recent search on 3 January 2020)
To check the completeness of the study pool:

= Search in trial registries for studies on riociguat (most recent search on 27 March 2020)

Institute for Quality and Efficiency in Health Care (IQWIiG) -4 -
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The check did not reveal any relevant study for assessing the added benefit of riociguat in
comparison with BSC.

The data presented by the company are unsuitable for deriving any added benefit of riociguat
in comparison with the ACT. The reason is explained below: The data considered by the
company and its approach are described first, followed by the reasons why the presented data
are unsuitable for deriving any conclusions on added benefit.

Evidence presented by the company

In its information retrieval, the company identified 1 RCT (CHEST-1) [3] and included this
study in its benefit assessment. As supplementary evidence, the company resorted to the
associated 1-arm extension study CHEST-2 [4].

CHEST-1

CHEST-1 is an RCT with a total treatment and follow-up duration of 16 weeks. The study
included 262 patients (riociguat: 174, out of which 1 patient received no study drug; pla-
cebo: 88). The patient population of the study fits the therapeutic indication. Riociguat
treatment was administered in accordance with the SPC [5]. The administration of riociguat
requires an 8-week up-titration phase with dose increases every 2 weeks. After individual
adjustment to establish the optimal dose, riociguat therapy is taken continuously 3 times daily.
This up-titration phase was implemented in the study; therefore, the follow-up period under
maintenance dose was only 8 weeks in duration. The study was blinded and compared to
placebo. The primary outcome was change in 6-minute walking distance after 16 weeks. The
study was completed in June 2012.

CHEST-2

CHEST-2 is a 1-arm extension study of CHEST-1. In CHEST-2, 155 patients from the riociguat
arm of CHEST-1 received continued treatment with their individual maintenance dose, while
82 patients from the control arm underwent an 8-week blinded up-titration phase to establish
riociguat maintenance therapy.

To confirm the 16-week data from CHEST-1, the company used results from the CHEST-2
study at the time point of 24 weeks after randomization. This time point marks the completion
of the up-titration phase in patients who were originally in the control arm, with the company
pursuing 2 approaches:

1) Supplementary analysis of riociguat versus placebo at Week 24 with “conservative
replacement”:

a) Benefit outcomes: Analysis as “confirmed response”, i.e. in the intervention arm, an
event is deemed present if a response at Week 16 was confirmed at Week 24; for all
control arm patients with a response at Week 16, a response is assumed for Week 24.

Institute for Quality and Efficiency in Health Care (IQWIiG) -5-
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b) Harm outcomes: For the placebo group, it is assumed that no further patients with
event are observed between Week 16 and Week 24.

2) Supplementary analysis for riociguat versus placebo at Week 24 (“as allocated”): The
data of the riociguat arm at Week 24 are compared with those of the (original) control
arm at Week 24; patients are compared as per their originally assigned arms (despite the
fact that, in Weeks 16 to 24, even patients in the control arm received riociguat).

The company presented these supplementary analyses only selectively. The analyses using
“conservative replacement” (Approach 1) and the comparison at Week 24 (“as allocated”,
Approach 2) were submitted by the company only for the benefit outcomes showing a
statistically significant difference between treatment groups at Week 16 (in the CHEST-1
RCT). For harm outcomes, the company presented Approach 1 in all cases, regardless of the
presence of any statistically significant effect; however, this was done only for the total rate of
AEs, serious adverse events (SAEs), discontinuation due to AEs, hypotension, haemorrhage,
and syncope — and not for further specific AEs.

Moreover, the company reported the 28-month results from CHEST-2 (riociguat arm), but again
excluding further specific AEs.

For deriving any added benefit or harm, the company used neither the CHEST-2 study nor the
associated supplementary analyses.

Unsuitability of the data presented by the company for the benefit assessment
CHEST-1: Study duration of 16 weeks insufficient for the benefit assessment

Due to its short follow-up duration of only 16 weeks, CHEST-1 is unsuitable for the benefit
assessment in the therapeutic indication of pulmonary hypertension. Pulmonary hypertension
is a chronic condition requiring life-long treatment. On the basis of short-term studies, it is
impossible to draw any conclusions on the longer-term persistence of any short-term effects.
Further, these studies are unsuitable for observing any effects which arise at a later point,
particularly AEs.

In Module 4A, the company states that a minimum study duration of 3 to 6 months is sufficient
for outcomes intended to demonstrate improved exercise capacity, referring to the Guideline on
Pulmonary Arterial Hypertension of the European Medical Agency (EMA) [6]. The company’s
rationale is not persuasive. Any benefit assessment in this therapeutic indication requires studies
of at least 24 weeks in duration for weighing benefits and harms.

CHEST-1: Incomplete implementation of the ACT

It is questionable whether the CHEST-1 study adequately implemented the ACT. In CTEPH,
BSC primarily involves the treatment of cardiovascular symptoms (arrhythmia, dyspnoea,
angina pectoris, etc.) and the prevention of renewed thromboembolic events. Alongside the
study drug, both CHEST-1 study arms received several concomitant therapies which, as

Institute for Quality and Efficiency in Health Care (IQWIiG) -6-
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adjunctive treatment of CTEPH and its complications, can be deemed components of BSC.
These therapies include, in particular, oral anticoagulants (used by > 95% of patients), diuretics
(61% to 76%), calcium channel blockers (20%), digitalis preparations (10%), and oxygen
(22%). The CHEST-1 study, however, disallowed the concomitant administration of nitric
oxide (NO) donors (e.g. nitrates) [3]. This exclusion may potentially violate the appropriate
standards of care. For instance, the current national disease management guideline on chronic
coronary heart disease recommends rapid-acting and slow-acting nitrates for the acute and long-
term therapy of angina pectoris [7-9].

In this context, the company asserts that all measures performed as part of BSC would have to
be allowed in both study arms. This view is misguided. Riociguat is in fact contraindicated in
patients simultaneously receiving NO donors [5], and the blinded design rules out NO donors
(to avoid a combination of riociguat and NO donors in the intervention arm). Conversely, an
open-label study design (e.g. where investigators are not blinded) could certainly have allowed
the use of NO donors as part of BSC in the control arm.,

Further, the CHEST-1 study disallowed any concomitant physical therapy measures (exercise
therapy and rehabilitation). Yet European guidelines on the treatment of pulmonary hyper-
tension recommend these measures since RCT data suggest that they can contribute to the
improvement in exercise capacity [10,11].

All things considered, the CHEST-1 study fails to fully implement BSC.

One-arm extension study CHEST-2 of no informative value for the benefit assessment

Due to its lack of a comparator arm, the CHEST-2 study is irrelevant for the benefit assessment.
Moreover, the supplementary analyses presented by the company are of no informative value
concerning potential treatment effects beyond Week 16.

For all outcome categories, the analyses using a conservative replacement strategy
(Approach 1) included patients observed with an event at Week 24 in the intervention arm,
while values at Week 16 were used in the control arm. The company calls this the most
conservative analysis possible. However, this designation is apt only for harm outcomes. The
analysis of benefit outcomes (Approach 1) disregards the fact that further patients in the control
arm might exhibit a response between Weeks 16 and 24. At Week 16, 24% of these patients
already exhibited an improvement in the 6-minute walking test by at least 40 m. Consequently,
an RCT duration of at least 24 weeks is necessary to record the disease course in the control
arm from Week 16 to Week 24.

Moreover, the presented data are incomplete. The company did not submit any analyses as per
Approach 1 for outcomes on specific AEs, particularly on those already exhibiting a
disadvantage of riociguat after 16 weeks (e.g. System Organ Class [SOC] gastrointestinal
disorders, SOC nervous system disorders). Further, the analyses using a conservative

Institute for Quality and Efficiency in Health Care (IQWIiG) -7-
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replacement strategy do indeed suggest some potential disadvantages of riociguat, e.g.
regarding the outcome of SAEs.

Hence, the supplementary analyses presented by the company on the CHEST-2 study are not
only incomplete, but also highlight the necessity of observing even effects which might
manifest only in the longer term (e.g. SAES) by selecting a sufficient study duration. These are
prerequisites for adequately weighing benefits and harms.

All things considered, the presented analyses are unsuitable for the benefit assessment of
riociguat in comparison with the ACT. This is inconsistent with the company’s approach. While
the company likewise disregards the CHEST-2 study in its derivation of added benefit, it does
present it as supplementary information and lists the supplementary analyses to support its
conclusions.

2.4 Results

No suitable data are available for assessing the added benefit of riociguat in patients with
CTEPH of WHO functional classes Il to 111 with regard to the improvement in exercise capacity.
Consequently, there is no hint of an added benefit of riociguat in comparison with the ACT; an
added benefit is therefore not proven.

2.5 Probability and extent of added benefit

Table 5 presents a summary of the results of the benefit assessment of riociguat in comparison
with the ACT.

Table 5: Riociguat — probability and extent of added benefit

Therapeutic indication ACT? Probability and extent of added
benefit
Adult patients of WHO functional | BSC® Added benefit not proven

class 11 to 11 with
= inoperable CTEPH

= persistent/recurrent CTEPH after
surgical treatment

to improve exercise capacity

a. Presentation of the respective ACT specified by the G-BA.

b. BSC is defined as the treatment which ensures the best possible, individually optimized supportive care to
alleviate symptoms and improve the quality of life. Supportive measures (e.g. anticoagulation, treatment of
cardiovascular symptoms) are understood to be performed in both study arms.

ACT: appropriate comparator therapy; BSC: best supportive Care; CTEPH: chronic thromboembolic
pulmonary hypertension; G-BA: Federal Joint Committee; WHO: World Health Organization

The assessment described above deviates from that of the company, which derived an indication
of considerable added benefit on the basis of the presented data.

The G-BA decides on the added benefit.

Institute for Quality and Efficiency in Health Care (IQWIiG) -8-
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Supplementary note

The result of the assessment deviates from the G-BA’s assessment issued in connection with
the market launch in 2014. At the time, the G-BA established a minor added benefit of riociguat.
However, in that assessment, the added benefit was viewed as being backed by the marketing
authorization on the basis of the special status of orphan drugs, regardless of the underlying
data.
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