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2 Benefit assessment

2.1 Executive summary of the benefit assessment

Background

In accordance with 835a 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 combination empagliflozin/metformin. The assessment was based on a
dossier compiled by the pharmaceutical company (hereinafter referred to as “the company”).
The dossier was sent to IQWIiG on 29 February 2016.

Research question

The aim of this report was to assess the added benefit of the fixed combination of
empagliflozin and metformin (hereinafter referred to as “empagliflozin/metformin”) for the
treatment of adults with type 2 diabetes mellitus in comparison with the appropriate
comparator therapy (ACT) in the following approved subindications:

= empagliflozin/metformin: in patients inadequately controlled on their maximally
tolerated dose of metformin alone

= empagliflozin/metformin in combination with other blood-glucose lowering drugs,
including insulin: in patients inadequately controlled with metformin in combination
with other blood-glucose lowering drugs, including insulin

Following the G-BA’s subdivision of the therapeutic indication, the assessment was
conducted for 3 research questions versus the ACT specified by the G-BA. These are shown
in Table 2.

Table 2: Research questions of the benefit assessment of empagliflozin/metformin

Research | Subindication® ACT specified by the G-BA

guestion

A Fixed combination of empagliflozin and Metformin plus sulfonylurea (glibenclamide,
metformin in patients inadequately controlled glimepiride)

on their maximally tolerated dose of metformin
alone as an adjunct to diet and exercise

B Combination therapy with other blood-glucose Metformin plus human insulin (note:
lowering drugs except insulin in patients treatment only with human insulin if
inadequately controlled with metformin in metformin is not sufficiently effective)

combination with these other blood-glucose
lowering drugs, except insulin, as an adjunct to
diet and exercise

C Combination therapy with insulin, with or Metformin plus human insulin (note:
without OAD, in patients inadequately treatment only with human insulin if

controlled with metformin in combination with | metformin is not sufficiently effective)
insulin as an adjunct to diet and exercise

a: Subdivisions of the therapeutic indication according to the G-BA.
ACT: appropriate comparator therapy; G-BA: Federal Joint Committee; OAD: oral antidiabetic

Institute for Quality and Efficiency in Health Care (IQWIiG) -1-
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The assessment was conducted based on patient-relevant outcomes and on randomized
controlled trials (RCTs) with a minimum duration of 24 weeks.

Results
Research question A: empagliflozin/metformin

For research question A, the company presented a study of direct comparison (1245.28)
investigating empagliflozin/metformin in the 25 mg/day fixed dose (in combination with
metformin). It additionally presented 3 further studies for 2 indirect comparisons to
investigate empagliflozin in the 10 mg/day fixed dose (in combination with metformin).
These 4 studies in total had already been presented in the first dossier and in the
corresponding commenting procedure on empagliflozin (single agent).

Irrespective of the question whether the data presented by the company were at all relevant for
the benefit assessment, the company’s assessment was incomplete with regard to content
because it did not analyse all relevant outcomes. Moreover, the documents presented by the
company were self-contradictory.

Direct comparison

The company presented study 1245.28 to prove the added benefit of empagliflozin/metformin.
It presented results from study 1245.28 at the data cut-offs 104 weeks and 208 weeks on a
subpopulation of patients who had received a daily dose of at least 1700 mg metformin in the
course of the treatment. This comprised about 70% of the total study population.
Study 1245.28 cannot provide a sufficiently certain assessment of the blood-glucose lowering
effect on the approval-compliant use of empagliflozin/metformin (starting dose 10 mg/day) in
comparison with glimepiride/metformin (see first assessment A14-26).

In its analysis of the study 1245.28, the company did not present results on several patient-
relevant outcomes, although it was already known from the first dossier assessment of
empagliflozin, from the corresponding addendum and from the G-BA’s decision which
patient-relevant outcomes were relevant for the benefit assessment. In particular, the company
partly did not analyse specific adverse events (AEs) in which a disadvantage of empagliflozin
in comparison with glimepiride was shown (e.g. renal and urinary disorders).

Indirect comparisons

Since the company identified no study of direct comparison for the approval-compliant
empagliflozin starting dose of 10 mg/day (plus metformin), it presented 2 indirect
comparisons based on RCTs (referred to as “indirect comparisons | to IV”). The indirect
comparison | (including the corresponding sensitivity analyses, referred to by the company as
“indirect comparisons Il and 1V”) was conducted with the common comparator
empagliflozin 25 mg/day plus metformin, the indirect comparison Il with the common
comparator linagliptin + metformin. For all analyses, the company only considered the
subpopulation of patients who had received a daily dose of at least 1700 mg metformin in the

Institute for Quality and Efficiency in Health Care (IQWIiG) -2-
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course of the treatment. These were about 75% (study 1275.1), about 55% (study
1245.23/1245.31), and about 74% (study 1218.20) of the respective study population.

For its indirect comparison I, the company included the studies 1275.1 and 1245.23/1245.31
on the side of the intervention therapy, and the study 1245.28, which was already presented
for the direct comparison, on the side of the comparator therapy. Hence this corresponds to
the indirect comparison subsequently submitted in the commenting procedure on the first
assessment; this indirect comparison could also only be interpreted to a limited extent because
of the design of study 1245.28. As was the case for the direct comparison, analyses on
relevant outcomes were missing, and there were contradictions in comparison with the
information provided in the clinical study reports (CSRs) of the studies used. Due to the
described deficiencies, the indirect comparison | presented by the company was also
incomplete with regard to content. This also applied to the corresponding sensitivity analyses
(referred to by the company as “indirect comparisons Il and V™).

For its indirect comparison Il, the company included study 1275.1 on the side of the
intervention therapy, and study 1218.20 on the side of the comparator therapy. As described
in the addendum to the first dossier assessment on empagliflozin (single agent), this indirect
comparison was not usable for the benefit assessment because the studies were not
sufficiently similar. In addition, no conclusive interpretation was possible for study 1218.20
(linagliptin + metformin versus glimepiride + metformin) because not drugs, but therapeutic
strategies were compared in this study.

Summary

In summary, the company presented no data suitable for the benefit assessment. Hence the
added benefit of empagliflozin/metformin is not proven.

Research question B: empagliflozin/metformin plus other blood-glucose lowering drugs
except insulin

No relevant data were available for research question B. Hence the added benefit of
empagliflozin/metformin plus other blood-glucose lowering drugs except insulin is not
proven.

Research question C: empagliflozin/metformin plus insulin (with or without oral
antidiabetic)

No relevant data were available for research question C. Hence the added benefit of
empagliflozin/metformin plus insulin (with or without oral antidiabetic) is not proven.

Institute for Quality and Efficiency in Health Care (IQWIiG) -3-
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Extent and probability of added benefit, patient groups with therapeutically important
added benefit*

On the basis of the results presented, the extent and probability of the added benefit of the
drug combination empagliflozin/metformin compared with the ACT is assessed as presented
in Table 3:

Table 3: Empagliflozin/metformin — extent and probability of added benefit

Research Subindication ACT Extent and probability
guestion of added benefit
A Empagliflozin/metformin Metformin plus sulfonylurea

(glibenclamide, glimepiride) Added benefit not proven

B Empagliflozin/metformin Metformin plus human
plus other blood-glucose insulin
lowering drugs except (note: treatment only with Added benefit not proven
insulin human insulin if metformin
is not sufficiently effective)
C Empagliflozin/metformin Metformin plus human
plus insulin (with or without | insulin
OAD) (note: treatment only with Added benefit not proven

human insulin if metformin
is not sufficiently effective)

ACT: appropriate comparator therapy; OAD: oral antidiabetic

The G-BA decides on the added benefit.

Research question additionally investigated by the company — study EMPA-REG-Outcome

In its dossier, the company described the study EMPA-REG-Outcome for the following
research question defined by the company: comparison of treatment with empagliflozin/
metformin in addition to standard treatment versus standard treatment (plus placebo) in
patients at high cardiovascular risk. This research question concurred with the design of the
EMPA-REG-Outcome study. However, the company presented no analyses on the EMPA-
REG-Outcome study that allow a comparison with the ACT. The company argued that a
different comparator therapy (standard treatment) should be defined for patients at high
cardiovascular risk, but its arguments were self-contradictory. A description of the study can
be found in benefit assessment A16-12 on empagliflozin (single agent), which is published at
the same time as the present benefit assessment of the fixed combination.

* 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, no added benefit, or less
benefit). For further details see [1,2].

Institute for Quality and Efficiency in Health Care (IQWIiG) -4 -
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Irrespective of this, the EMPA-REG-Outcome study can be used for the research question
whether additional administration of empagliflozin has an advantage in a situation in which
the treating physicians do not exhaust the available treatment options except empagliflozin.
However, this research question was not relevant for the present benefit assessment. In
contrast, the EMPA-REG-Outcome study was unsuitable for the research question
investigated by the company (comparison of empagliflozin plus standard treatment versus
standard treatment [plus placebo] for the benefit assessment in Germany):

= On the one hand, the treatment used in the EMPA-REG-Outcome study was no adequate
standard treatment. On the contrary, it was noted that neither the study definition of the
necessity for escalation of the antihyperglycaemic therapy (according to the inclusion
criteria, all patients had received inadequate treatment) nor the upper threshold values
mentioned in the guidelines (more than 70% of the patients in the control group did not
reach these threshold values) were consistently adhered to. In addition, by far the largest
part of treatment escalation was not conducted during “regular” treatment, but as part of
emergency treatment. The large proportion of hypertensive patients whose systolic blood
pressure was above the threshold value of 140 mmHg over the course of the study
suggests that the options of drug adjustment to lower systolic blood pressure were not
exhausted. However, there were no specific analyses on the proportion of patients with
increased systolic value whose treatment was escalated by dose increase or administration
of a further drug.

= On the other hand, marked regional differences were shown in the results on patient-
relevant outcomes. The difference observed in the total population in favour of
empagliflozin was largely determined by a marked difference in the regions Latin
America and Asia, whereas no such difference was shown in the region Europe. The
company’s dossier contained no analyses on the quality of treatment in the different
regions.

2.2 Research question

The aim of this report was to assess the added benefit of the fixed combination of
empagliflozin and metformin (hereinafter referred to as “empagliflozin/metformin”) for the
treatment of adults with type 2 diabetes mellitus in comparison with the ACT in the following
approved subindications:

= empagliflozin/metformin: in patients inadequately controlled on their maximally
tolerated dose of metformin alone

= empagliflozin/metformin in combination with other blood-glucose lowering drugs,
including insulin: in patients inadequately controlled with metformin in combination
with other blood-glucose lowering drugs, including insulin

Institute for Quality and Efficiency in Health Care (IQWIiG) -5-
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Following the G-BA’s subdivision of the therapeutic indication, the assessment was
conducted for 3 research questions versus the ACT specified by the G-BA. These are shown
in Table 4.

Table 4: Research questions of the benefit assessment of empagliflozin/metformin

Research | Subindication® ACT specified by the G-BA

guestion

A Fixed combination of empagliflozin and Metformin plus sulfonylurea (glibenclamide,
metformin in patients inadequately controlled glimepiride)

on their maximally tolerated dose of metformin
alone as an adjunct to diet and exercise

B Combination therapy with other blood-glucose Metformin plus human insulin (note:
lowering drugs except insulin in patients treatment only with human insulin if
inadequately controlled with metformin in metformin is not sufficiently effective)

combination with these other blood-glucose
lowering drugs, except insulin, as an adjunct to
diet and exercise

C Combination therapy with insulin, with or Metformin plus human insulin (note:
without OAD, in patients inadequately treatment only with human insulin if

controlled with metformin in combination with | metformin is not sufficiently effective)
insulin as an adjunct to diet and exercise

a: Subdivisions of the therapeutic indication according to the G-BA.
ACT: appropriate comparator therapy; G-BA: Federal Joint Committee; OAD: oral antidiabetic

Regarding the ACT, the company followed the G-BA’s specifications for all research
questions.

The assessment was conducted based on patient-relevant outcomes and on 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 concurs with the company’s inclusion criteria.

Research question additionally investigated by the company

The company investigated an additional research question in its dossier: empagliflozin in
addition to antidiabetic standard treatment in adult patients with type 2 diabetes mellitus and
high cardiovascular risk in comparison with placebo treatment in addition to antidiabetic
standard treatment. The company presented the study EMPA-REG-Outcome for this research
question.

Adult patients with type 2 diabetes mellitus and high cardiovascular risk are a subpopulation
of the approval population of empagliflozin and are therefore comprised by the 3 research
questions mentioned above. The added benefit in comparison with the ACT has to be proven
also for this subpopulation. The company did not present such an analysis. Irrespective of
this, the study is described in Appendix A of benefit assessment A16-12 on empagliflozin
(single agent) [3], which is published at the same time as the present benefit assessment of the
fixed combination.

Institute for Quality and Efficiency in Health Care (IQWIiG) -6-



Extract of dossier assessment A16-13 Version 1.0

Empagliflozin/metformin — Benefit assessment acc. to §35a SGB V 30 May 2016

2.3 Research question A: empagliflozin/metformin
2.3.1 Information retrieval and study pool (research question A)

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

= study list on empagliflozin (status: 8 December 2015)

= bibliographical literature search on empagliflozin (last search on 10 December 2015)

= search in trial registries for studies on empagliflozin (last search on 18 December 2015)
= bibliographical literature search on the ACT (last search on 10 December 2015)

= search in trial registries for studies on the ACT (last search on 18 December 2015)
To check the completeness of the study pool:

= search in trial registries for studies on empagliflozin (last search on 18 March 2016)

= search in trial registries for studies on linagliptin (last search on 13 May 2016)

No studies other than the ones cited by the company in the dossier were identified from this
check.

From the steps of information retrieval mentioned, the company identified one study of direct
comparison (1245.28 [4]), and 4 studies for a total of 4 indirect comparisons (1245.28 [4],
1245.23/1245.31 [5], 1275.1 [6] and 1218.20 [7]). These 4 studies had already been presented
in the first dossier and in the corresponding commenting procedure on empagliflozin (single
agent) [8,9].

Irrespective of the question whether the data presented by the company were at all relevant for
the benefit assessment, the company’s assessment was incomplete with regard to content
because it did not analyse all relevant outcomes. Moreover, the documents presented by the
company were self-contradictory. This is further explained below.

Study of direct comparison 1245.28

The company presented study 1245.28 to prove the added benefit of empagliflozin. This was
a randomized, active-controlled approval study sponsored by the company on the comparison
of empagliflozin 25 mg/day versus glimepiride 1-4 mg/day, each in combination with
metformin. The design and the study characteristics of study 1245.28 are described in detail in
dossier assessment A14-26 [8].

As already explained extensively in the first assessment, study 1245.28 was not sufficiently
interpretable for the benefit assessment [8]. This was caused, on the one hand, by the
treatment regimen used in the control group (uniform blood-glucose lowering to the near-

Institute for Quality and Efficiency in Health Care (IQWIiG) -7-
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normal level without individual target levels) in combination with the population included in
the study (glycosylated haemoglobin [HbA1c] values partly already low at baseline). On the
other hand, the starting dose of 25 mg/day empagliflozin used in the study was too high.
According to the specifications in the Summary of Product Characteristics (SPC) [10,11], the
recommended starting dose is exclusively 10 mg/day, however. Irrespective of this, no
advantage of empagliflozin resulted from study 1245.28 overall because, compared with
glimepiride, there were both positive and negative effects regarding AEs [8].

In Module 4 A, the company presented results from study 1245.28 at the data cut-offs
104 weeks and 208 weeks on a subpopulation of patients who had received a daily dose of at
least 1700 mg metformin in the course of the treatment. This concurred with the requirements
from the SPC for the fixed combination empagliflozin/metformin [12]. This subpopulation
comprised about 70% of the total study population. However, results on several patient-
relevant outcomes were not presented in Module 4 A. This was neither appropriate nor
comprehensible because the company knew both from the first dossier assessment of
empagliflozin and the corresponding addendum and from the G-BA’s decision which patient-
relevant outcomes were relevant for the benefit assessment [8,9,13]. In particular, the
company partly did not analyse specific AEs in which a disadvantage of empagliflozin in
comparison with glimepiride was shown (e.g. renal and urinary disorders). In addition, as in
the first dossier, the company presented no adequate operationalization on the outcome
“severe hypoglycaemias”.

Indirect comparisons

Since the company identified no study of direct comparison for the approval-compliant
empagliflozin starting dose of 10 mg/day, it presented 2 indirect comparisons based on RCTs
(referred to as “indirect comparisons | to IV”). The indirect comparison | (including the
corresponding sensitivity analyses, referred to by the company as “indirect comparisons 11l
and IV”) was conducted with the common comparator empagliflozin 25 mg/day plus
metformin, the indirect comparison Il with the common comparator linagliptin + metformin.
Both indirect comparisons had already been presented in the first dossier and in the
corresponding comment of the company on the dossier assessment [8,9]. For all analyses, the
company only considered the subpopulation of patients who had received a daily dose of at
least 1700 mg metformin during the course of the treatment, thus concurring with the
requirements from the SPC for the fixed combination of empagliflozin/metformin [12]. The
corresponding subpopulations were about 75% (study 1275.1), about 55% (study
1245.23/1245.31), and about 74% (study 1218.20) of the respective study population.

Indirect comparison |
The following Figure 1 shows the data referred to by the company as “indirect comparison I”.

Institute for Quality and Efficiency in Health Care (IQWIiG) -8-
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Figure 1: Data of the company for the indirect comparison |

The company included the studies 1275.1 and 1245.23/1245.31 on the side of the intervention
therapy, and the study 1245.28, which was already presented for the direct comparison, on the
side of the comparator therapy. Hence this comparison corresponds to the indirect comparison
subsequently submitted in the commenting procedure on the first assessment; this indirect
comparison could also only be interpreted to a limited extent because of the design of
study 1245.28 (see above). At that time, the company presented only an analysis on the basis
of 52 treatment weeks for all 3studies, however. This was inadequate because the
accompanying information loss was too large [9].

In Module 4 B of its dossier now submitted, the company presented analyses for 1 year
(52 weeks; study 1275.1), 1.5 years (76 weeks, study 1245.23/31), and 2 years (104 weeks;
study 1245.28). As was the case for the direct comparison, analyses on relevant outcomes
were missing, however. In addition, for several outcomes, the data considered by the company
for its analyses deviated from the information provided in the CSRs of the studies used. The
company did not address the reasons for these deviations, however. Due to these
contradictions, the effect estimates from the indirect comparison | presented by the company
in Module 4 A were not usable.

Due to the described deficiencies, the indirect comparison | presented by the company was
also incomplete with regard to content.

This also applied to the analyses referred to by the company as “indirect comparisons 11l and
IV”. These analyses were sensitivity analyses on the indirect comparison | in which only one
of both studies (1275.1 or 1245.23/31) was used for empagliflozin 10 mg/day.

Institute for Quality and Efficiency in Health Care (IQWIiG) -9-
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Indirect comparison Il

The following Figure 2 shows the data referred to by the company as “indirect
comparison 11”.

Common comparator

1275:1

1218.20
Empagliflozin 10 mg+Metformin Glimepiride 1-4 mg+Metformin

Figure 2: Data of the company for the indirect comparison Il

Study 1275.1 was used on the side of the intervention therapy, and study 1218.20 on the side
of the comparator therapy. As described in the first dossier assessment on empagliflozin, this
indirect comparison was not usable for the benefit assessment because the studies were not
sufficiently similar [9]. In addition, study 1218.20 was unsuitable for the benefit assessment
also for the issues already discussed in the dossier assessment on linagliptin [14].

2.3.2 Results on added benefit (research question A)

The company presented no data suitable for the benefit assessment for research question A.
Hence there was no hint of an added benefit of empagliflozin/metformin for adults with type 2
diabetes mellitus in comparison with the ACT. An added benefit is therefore not proven.

2.3.3 Extent and probability of added benefit (research question A)

Since no relevant data were presented for the benefit assessment, there is no proof of an added
benefit of empagliflozin/metformin.

This deviates from the company’s assessment, which derived proof of a considerable added
benefit for empagliflozin/metformin.

2.4 Research question B: empagliflozin/metformin plus other blood-glucose lowering
drugs except insulin

2.4.1 Information retrieval and study pool (research question B)

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

= study list on empagliflozin (status: 8 December 2015)

= bibliographical literature search on empagliflozin (last search on 10 December 2015)
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= search in trial registries for studies on empagliflozin (last search on 18 December 2015)
To check the completeness of the study pool:
= search in trial registries for studies on empagliflozin (last search on 18 March 2016)

No relevant studies were identified from this check. The company also identified no study for
a comparison of empagliflozin/metformin plus other blood-glucose lowering drugs except
insulin versus the ACT specified by the G-BA.

2.4.2 Results on added benefit (research question B)

The company presented no relevant data for research question B. Hence there was no hint of
an added benefit of empagliflozin/metformin plus other blood-glucose lowering drugs except
insulin in comparison with the ACT. An added benefit is therefore not proven.

2.4.3 Extent and probability of added benefit (research question B)

Since no relevant data were presented for the benefit assessment, there is no proof of an added
benefit of empagliflozin/metformin plus other blood-glucose lowering drugs except insulin.
The company claimed no added benefit for this research question.

2.5 Research question C: empagliflozin/metformin plus insulin (with or without oral
antidiabetic)
2.5.1 Information retrieval and study pool (research question C)

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

= study list on empagliflozin (status: 8 December 2015)
= bibliographical literature search on empagliflozin (last search on 10 December 2015)
= search in trial registries for studies on empagliflozin (last search on 18 December 2015)

To check the completeness of the study pool:
= search in trial registries for studies on empagliflozin (last search on 18 March 2016)

No relevant studies were identified from this check. The company also identified no studies
suitable for assessing the added benefit of empagliflozin/metformin plus insulin (with or
without oral antidiabetic) versus the ACT specified by the G-BA.

2.5.2 Results on added benefit (research question C)

The company presented no relevant data for research question C. Hence there was no hint of
an added benefit of empagliflozin/metformin plus insulin (with or without oral antidiabetic)
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for adults with type 2 diabetes mellitus in comparison with the ACT. An added benefit is
therefore not proven.
2.5.3 Extent and probability of added benefit (research question C)

Since no relevant data were presented for the benefit assessment, there is no proof of an added
benefit of empagliflozin/metformin plus insulin (with or without oral antidiabetic). The
company claimed no added benefit for this research question.

2.6 Extent and probability of added benefit — summary

An overview of the extent and probability of added benefit for the different subindications of
empagliflozin in comparison with the relevant ACTs is given Table 5.

Table 5: Empagliflozin/metformin — extent and probability of added benefit

Research Subindication ACT Extent and
question probability of
added benefit
A Empagliflozin/metformin Metformin plus sulfonylurea Added benefit not
(glibenclamide, glimepiride) proven
B Empagliflozin/metformin plus other Metformin plus human insulin
blood-glucose lowering drugs except | (note: treatment only with Added benefit not
insulin human insulin if metformin is proven
not sufficiently effective)
C Empagliflozin/metformin plus insulin | Metformin plus human insulin
(with or without OAD) (note: treatment only with Added benefit not

human insulin if metformin is proven
not sufficiently effective)

ACT: appropriate comparator therapy; OAD: oral antidiabetic

For research question A (empagliflozin/metformin), this assessment deviates from that of the
company, which claimed considerable added benefit for this research question. The company
also claimed no added benefit for the subindications of research questions B and C.

The G-BA decides on the added benefit.
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