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Abstract
Early benefit assessment in Germany under the legislative framework of AMNOG (Arzneimittelmarktneuordnungsgesetz)
requires direct comparisons of the new drug with appropriate comparators determined by the Federal Joint Committee
(G-BA). In case no head-to-head studies are available for direct comparisons, the submission of indirect comparisons is
permitted to assess the additional benefit of the new drug. However, the Institute for Quality and Efficiency in Health
Care (IQWiG) states a clear preference for head-to-head trials and defines strict requirements for indirect comparisons to
be considered in the benefit assessment. Similar requirements also exist in other countries with mandatory health
technology assessments (HTA), like France, England and Scotland. Our evaluation shows that a comparison of the
different HTA regarding indirect comparisons is difficult. Overall, external preconditions and methodological requirements
are demanding and hardly to fulfill by pharmaceutical companies for implementation of indirect comparisons in early
benefit assessment. The determination of the appropriate comparators, outcomes, patient subgroups and study choice
are the main target within indirect comparisons for the future. To compare and assess submitted indirect comparisons
it would be desirable that a transparent process was established, including the mandatory publication of HTA-reports
within Europe and international guidelines, accepted by a large number of HTA-agencies.
JEL classification: I18
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Background
Since the AMNOG came into force in 2011, all pharmaceutical companies have to present clinical evidence to
proof an additional benefit of new substances compared
to appropriate comparators. The early benefit assessment
in Germany under AMNOG requires direct comparisons
with one of the appropriate comparators determined by
the G-BA for each therapeutic indication to provide
clinical evidence of their product. Since 2013 the G-BA
allows more than one appropriate comparator and it is up
to the pharmaceutical company to choose one of these. In
case no head-to-head studies are available, the submission
of indirect comparisons is permitted to assess the
additional benefit of the new drug. However, the IQWiG
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states a clear preference for head-to-head trials and defines strict requirements for indirect comparisons to be
considered in the benefit assessment. Similar requirements are also existent in other countries with mandatory
HTA, like England, France and Scotland. Besides, a joint
development of methodological approaches between
different European countries began. This is necessary as
statisticians and scientists face the same HTA-problems.
Definition and methodology of indirect comparisons

The gold-standard to compare efficacy, effectiveness and
safety of interventions in healthcare are randomized,
active controlled trials. The need of an indirect comparison arises when no head-to-head trials are available to
perform a direct comparison of two different interventions. Indirect comparisons can be performed as adjusted
indirect comparisons, unadjusted indirect comparisons
and mixed-treatment-comparisons (MTC). Despite of the
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specific methodology, a common comparator is required
in adjusted indirect comparisons [1-4].
Adjusted indirect comparison

Bucher’s method is the most common and accepted approach for an adjusted indirect comparison of two interventions A vs. B [4]. Adjusted indirect comparisons preserve the
strength of randomization by comparing the (pooled) relative effect estimate of intervention A vs. X with the (pooled)
relative effect estimate of intervention B vs. X (X as common
comparator), as in Figure 1 with common comparator X.
Placebo is often used as a common comparator [2-5].
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Mixed-treatment-comparisons (MTC)

In the last years, an increased performance of MTC could
be observed in the publications of indirect comparisons.
MTC are also known as network meta-analyses. They
compare more than two different treatments simultaneously. MTC allow the combination of indirect and direct
comparisons, incorporation of multiple common comparators and the use of a larger overall number of trials
[3,5,8,9]. Within a MTC, there are often used networks
with geometrical structures. Possible structures of
networks are shown in Figure 2.
Bayesian and frequentist approach

Unadjusted indirect comparison

An unadjusted indirect comparison is defined as the
naïve use of single study arms to combine study data as
if coming from a single large trial. A summary effect is
computed for all study arms involving intervention A
and compared to a summary effect for all study arms including intervention B. These two summary measures
(cohorts) of the effect of intervention A and intervention
B will be compared to establish the relative effectiveness
of intervention A to intervention B. Data of comparative
arms will not be used, as shown in Figure 1. Thereby the
randomized nature of individual trials is compromised.
It is recommended to avoid unadjusted indirect comparisons, as they are seen as an inadequate method [2,3,5-7].

Bayesian approaches are common methods within MTC
as direct and indirect evidence can be combined. The
Bayesian approach uses point estimates and credibility
intervals to give easy and uncontroversial results in
probability theory as traditional statistical methods and
is therefore more flexible. In general, Bayesian methods
use the Bayes-Theorem to interpret the unknown
estimate by converting outcomes of one or more trials
of a prior probability distribution in a posterior distribution – likelihood estimation. External evidence (also from
non-RCTs) and the form in which conclusions are drawn
are the contributors for decision making [5,6,10-12].
Commonly, the frequentist approach is used in direct
comparisons [6,12], but as researches show, the use in
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Figure 1 Adjusted and unadjusted indirect comparisons. Source: [3,5], adapted.
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The three basic assumptions to use adjusted indirect
and mixed treatment comparisons appropriately are
[1,2,7,15]:

C
E

treatment effects and sources of heterogeneity [9,13,14].
In the case of IPD in meta-analysis, data from individual
studies is modeled simultaneously within an appropriate
specification of the meta-analysis as for example a random
effects model [13].
If there is no evidence available from direct studies,
unadjusted indirect comparisons can be performed after
applying propensity score matching at the patients in
the treatment arms coming from different studies in
order to overcome the problem of neglecting the
randomization of the individual studies. As a general
limitation of this approach the treatment arms of the
matched population may be only comparable with respect to the known confounders used for matching. An
additional limitation is that a suitable matching partner
is not in general available for every patient– by exclusion
of these patients a new thread of bias can arise.

Underlying assumptions of indirect comparisons

B

F
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Figure 2 Networks in MTC and their geometrical structure.
Source: [5], adapted. Letter A to F are representing trials, X is common
comparator.

indirect comparisons, i.e. MTC, is rising. The parameter
of interest is a fixed state of nature as in contrary to a
Bayesian approach [10]. The frequentist approach is
divided into fixed and random effect methods. A fixed
effect model aggregates outcomes of different trials with
the assumption, that all estimated effects are similar and
differences are coincidences. Uncertainties of the outcomes can be affected only by the individual trial [5,6,12].
A random effects model calculates with pooled outcomes
with regard to effect differences in different trials. The
variation of effects within trials and between trials is
included in the model [5,12].
Individual participant/patient data (IPD)

The use of IPD is possible within direct and indirect comparisons as well as within MTC, which is very common,
in case IPD is available. IPD-Analyses are used to answer
specific questions, e.g. on subgroups, to adjust for confounding factors and to increase the power of detecting

– Homogeneity of results (assumption of common
meta analyses),
– Similarity (comparability of the studies with regard
to effect modifiers) and
– Consistency (comparability of the estimated effect
from direct and indirect evidence).
The analysis of the assumption on similarity can be
carried out by subjective evaluation of the study characteristics and can be supplemented by sub-group analyses
or meta-regression, if necessary. However, statistical
methods to evaluate the assumption on consistency are
currently being developed. There are still many open
methodological questions in this area [16]. The underlying assumptions of indirect mixed treatment comparisons are shown in Figure 3.

IQWiG and G-BA requirements in Germany [7]

In Germany, the IQWiG generally recommends adjusted
indirect comparisons (particularly the approach by Bucher
[4]) and usually rejects unadjusted indirect comparisons
as an invalid analytical method. Due to current unsolved
methodological problems IQWiG also recommends not
using MTC within benefit assessments. The underlying
methodology of an indirect comparison which is used in a
benefit dossier has to be consistent (regarding comparability of effects) and must be described very accurately to
allow a reproduction of the procedure by IQWiG and
G-BA [7,15].
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Two sets of trials used in adjusted indirect comparison

Pooling of trials comparing
intervention A with C

Pooling of trials comparing
intervention B with C
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Direct comparison
(head-to-head)

Underlying assumption

Pooling of trials comparing
intervention A with B

Homogeneity

Adjusted indirect comparison of trial comparing intervention
A with B, using intervention C as common comparator

Similarity and
homogeneity of trials

Comparison or combination of direct and indirect evidence for comparing intervention A with B

Consistency, similarity
and homogeneity of trials

Figure 3 Assumptions underlying adjusted indirect and mixed treatment comparison. Assumptions of the figure are based on a single
common comparator. Source: [16], adapted.

Requirements for indirect comparisons in other
European countries
France [17]

The Haute Autorité de Santé (HAS) accepts adjusted
indirect comparisons as a valid method of indirect
comparisons. As an inappropriate approach, the naïve
comparison of active arms and the naïve comparison of
point estimates are named. If a direct comparison is possible, HAS states that even then an indirect comparison
could be useful. A mixed approach (MTC) of direct and
indirect comparisons can be used to assess the validity
of the results of an adjusted indirect comparison. HAS
suggests the use of the following estimates for networks:
Bayesian network meta-analysis (model of Lu/Ades and
Caldwell) and Lumley’s network meta-analysis (mixed
linear model) [17].

England [18]

National Institute for Health and Care Excellence (NICE)
recommends to present data from a MTC (includes
adjusted indirect comparisons) if no direct evidence
(head-to-head trials) is available. The MTC should incorporate RCTs comparing at least two of the relevant (intervention or comparator) treatments. It is required to
present a detailed and complete description of the MTC.
In adjusted indirect comparisons and MTC the principals
of good practice for standard pairwise meta-analyses have
to be followed [18].

Scotland

It is to assume that Scottish Medicines Consortium
(SMC) leans the acceptance of indirect comparisons
within health technology assessments on the requirements
of NICE. A checklist for manufacturers is provided by
SMC to assess the indirect comparison which was made
in the HTA.

A comparison of the acceptance of the different
methods of indirect comparisons of IQWiG, HAS, NICE
and SMC is shown in Table 1.
In addition to the HTA-agencies within Europe, a new
collaboration was created by them to provide guidance
within HTA in Europe: the European Network for
Health Technology Assessment (EUNETHTA).
EUNETHTA Guidance [6]

According to the EUNETHTA Guidance, adjusted indirect
comparisons preserve randomization within trials and
should always be used in preference to unadjusted
methods. Accepted methods are Bucher’s method of
adjusted indirect comparisons, Bayesian and Lumley’s
method of MTC. Recently Bayesian MTC replaced more
and more adjusted indirect comparisons according to
Bucher. Compared to Bucher’s method, Bayesian MTC
can analyze more complex evidence networks and include
more study-level covariates than Bucher [6].

Methods
The aim of this study was to evaluate the relevance of
indirect comparisons in the German early benefit assessment of new drugs and other HTA processes in Europe.
Therefore the submissions of indirect comparisons
assessed by IQWiG within the time frame of January 2011
until February 2014 were comprehensively analyzed.
First, all submissions in Germany were analyzed, to
identify the new drugs within the defined time frame
where submissions contained indirect comparisons.
Second, for each indirect comparison it was determined
which method was applied. Third, the decisions of
IQWiG were analyzed whether the indirect comparison
was accepted or rejected and reasons for rejection were
identified and classified in formal or methodological
deficiencies.
Additionally, a systematic comparison of all German
indirect comparisons with submitted and assessed
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Table 1 Acceptance of methodology of indirect comparisons by IQWiG, HAS, NICE and SMC within benefit assessments
Methodology of
indirect comparison

Explanation

Acceptance by
IQWiG

HAS

NICE

SMC

Unadjusted

•Naïve use of single study arms of different trials (violation of randomization)

−

−

−

/

Adjusted

•Meta-analytical summary of RCT outcomes

+

+

+

/

−

+

+

/

•Application of matching procedures and multivariate analysis
•Subtraction of realized therapeutic effects (control group vs. verum group(s))
•Comparison of adjusted verum groups
MTC

•Combination of evidence from direct and indirect comparisons
•Basic assumptions of adjusted indirect comparison are applied
•Efficacy ranking of examined therapies
•Bayesian and frequentist approach

+: yes, −: no, /: unknown.
Sources: [7,17,18].

comparisons in different European countries was
performed. For this comparison, three European countries with a comparable and established HTA-process to
Germany and a minimal level of transparency that allows a comparison were chosen: France (HAS), England
(NICE) and Scotland (SMC).

Results
Indirect comparisons submitted to IQWiG

Of all submitted dossiers from manufacturers to IQWiG
until February 2014, 23 indirect comparisons could be
identified. Of these 23 indirect comparisons submitted by
manufacturers the comparison of choice is the adjusted
indirect comparison (n = 14) as required by IQWiG
methods. MTC were submitted in four cases, mostly with
a Bayesian approach. Only five out of 23 were unadjusted
indirect comparisons as shown in Table 2. Reasons for
rejection of indirect comparisons by IQWiG can be classified in either formal or methodological deficiencies.

therapeutic approach (Table 2). This was the case for Abiraterone acetate, Dapagliflozin, Linagliptin, Perampanel,
Retigabine, Telaprevier, Dabrafenib, Fampridin, Lixisenatid
and Saxagliptin (label extension).
As formal deficiencies related to the bibliographic
search, the incompleteness of the used study pool and an
unclear definition of inclusion criteria for bibliographic
search and data used for each population (Abirateron
acetat) as well as inconsistencies in the search within
study registries (Fingolimod) were criticized.
As formal deficiencies related to the indirect comparison,
missing sensitivity analysis and a non authorized application of the comparator within included trials were criticized in the indirect comparison of Sitagliptin.
As incomplete documentation, the required program
code of the indirect comparison (simulated treatment
comparison) was missing in the case of Axitinib (When
an indirect comparison is submitted within the German
benefit assessment, it is required for the manufacturer to
provide the program code in an attachment (Module 5)).

Formal deficiencies

Formal deficiencies are defined as a mismatch of the
applied method and the method required by IQWiG and
G-BA. Within formal deficiencies, different reasons for
the rejection of an indirect comparison by IQWiG could
be identified: choice of an appropriate comparator different
to the one determined by the G-BA, formal deficiencies related to the bibliographic search, formal deficiencies related
to the indirect comparison and incomplete documentation.
One main reason for the rejection of indirect comparisons by IQWiG is the choice of an appropriate comparator which differs from the one determined by G-BA.
The choice of an appropriate comparator by the manufacturer different to the one determined by G-BA is
legitimate if justified adequately. In all ten cases the
justification of a different choice has been declined and
the indirect comparisons (adjusted indirect comparisons
or MTC) were rejected due to an inappropriate standard

Methodological deficiencies

Methodological deficiencies are defined as an inappropriate
methodology of the indirect comparison, as for example
heterogeneity of study results within MTC, non-similarity of
studies, inconsistencies of outcomes of comparisons. Five
indirect comparisons of Aflibercept, Axitinib, Collagenase
clostridium histolyticum, Ingenolmebutat and Fampridin
were rejected by IQWiG due to the use of an unadjusted
indirect comparison (Table 2), which did not fulfill the
requirements of an adjusted indirect comparison.
In addition, the common comparator was missing or
differing in the indirect comparisons of Ingenolmebutat,
Fampridin, Lixisenatid, Saxagliptin and Vildagliptin. An
inadequate or heterogenic patient population and/or differing study periods which were included in the comparison
were criticized for Elvitegravier, Cobicistat, Emtricitabin,
Tenofovirdisoproxil, Fampridin, Lixisenatid, Saxagliptin,
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Table 2 Evaluation of method used within indirect comparisons submitted to IQWiG and reasons for rejection
Drug substance

Trade name

Method used for
indirect comparison

Reasons for rejection by IQWiG

Abirateron acetat

Zytiga

Bucher’s
Adjusted
method,
indirect
comparison pair wise

•Comparator

Bayesian
approach

•Incompleteness of the used study pool
•Inclusion criteria of the bibliographic search
and data used for each population remained unclear

•Formal

•Different appropriate comparator as determined
by G-BA

•Formal

•Data was not presented adequately (outcomes
differ from original source, lacking traceability of data,
inadequate inclusion of studies etc.)

Aclidinium bromide

Eklira

MTC

Aflibercept

Eylea

Unadjusted Descriptive
indirect
comparison

Axitinib

Inlyta

Unadjusted simulated
•Methodology •Comparison does not fulfill the requirements of an
indirect
treatment
adjusted indirect comparison
comparison comparison
•Formal
•Description of the simulated comparison (documented
in a

Collagenase
clostridium
histolyticum

Xiapex

Unadjusted indirect
comparison

•Methodology •Comparison does not fulfill the requirements of an
adjusted indirect comparison

•Program code) was missing
•Formal

•Comparison does not fulfill the requirements of an
adjusted indirect comparison
•Missing common comparator

•Methodology •Patient population was not in line with the application
population
Dapagliflozina

Forxiga

Bucher’s
Adjusted
method,
indirect
comparison frequentist
approach

•Comparator

•Methodology •Inconsistencies in the study search and an inadequate
population
•Formal

•Methodology •Different appropriate comparator as determined
by G-BA

Fingolimod

Gilenya

MTC

Ingenolmebutat

Picato

Unadjusted indirect
comparison

•Methodology •Comparison does not fulfill the requirements of an
adjusted indirect comparison

Linagliptin

Trajenta

Adjusted
Bucher’s
indirect
method
comparison

•Comparator

Perampanel

Fycompa

Bucher’s
Adjusted
method
indirect
comparison

•Comparator •Different appropriate comparator as determined by G-BA
•Methodology •Examination of a part of the population was criticized

Retigabine

Trobalt

MTC

•Comparator

•Different appropriate comparator as determined
by G-BA

Ticagrelora

Brilique

Bucher’s
Adjusted
method,
indirect
comparison frequentist
approach

-

•Missing validity of endpoints, quality of trials and evidence

MTC

•Comparator

Telaprevir

Incivo

Bayesian
approach

•Methodological mismatch: study population within the
studies used for comparison was not the same as the
indication population

Frequentist
approach

Bayesian
approach

•Common comparator was missing
•Different appropriate comparator as determined
by G-BA

•Methodological restrictions for simple adjusted indirect
comparison
•Different appropriate comparator as determined by G-BA

•Methodology •Adequate data for handling subgroups was missing
(interaction test)

Dabrafenib

Tafinlar

Bucher’s
Adjusted
method
indirect
comparison

•Comparator

•Different appropriate comparator as determined by G-BA

Elvitegravir,
Cobicistat,
Emtricitabin,
Tenofovirdisoproxila

Stribild

Adjusted
Frequentist
indirect
approach
comparison

•Methodology •Patient population and applied transferability of patient data
cannot be followed
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Table 2 Evaluation of method used within indirect comparisons submitted to IQWiG and reasons for rejection
(Continued)
Fampridin

Fampyra

Unadjusted indirect
comparison

•Comparator

•Comparison does not fulfill the requirements of an adjusted
indirect comparison
•Patients, who did not receive best supportive care (physiotherapy)
are not similar to patients with placebo treatment (Placebo as
common comparator)

•Methodology •No data considered with appropriate comparator
Adjusted
Bucher’s
indirect
method,
comparison pair wise

•Comparator

Frequentist
Adjusted
approach
indirect
comparison

•Methodology •Use of inadequate patient population and
study period

Adjusted
Frequentist
indirect
approach
comparison

•Comparator

Saxagliptin/Metformin Komboglyze
(new indication)

Frequentist
Adjusted
approach
indirect
comparison

•Methodology •Use of inadequate patient population and study period

Sitagliptin

Adjusted
Bucher’s
indirect
method,
comparison pair wise

•Methodology •Use of inadequate patient population and study period

Lixisenatid

Saxagliptin

Saxagliptin
(new indication)

Lyxumia

Onglyza

Onglyza

Januvia,
Xelevia

•Methodology •Differences in patient population, common comparator and
application of comparators is
not as authorized within included trials

•Differences in used common comparators

Vildagliptina

Aubagio

Galvus, Jalra,
Xiliarx

•Different appropriate comparator as determined
by G-BA

•Application of comparators is not as authorized within
included trials
•Application of comparators is not as authorized within
included trials
•Formal

Teriflunomid

•Different appropriate comparator as determined by G-BA in
one indication

•Missing sensitivity analyses

Bucher’s
Adjusted
method,
indirect
comparison MTC

•Methodology •Incomplete study pool

Bucher’s
Adjusted
method
indirect
comparison

•Methodology •Use of inadequate patient population and study period

•Formal

•Heterogeneity of included studies and non consideration of
heterogeneity within indirect comparison
•No statement towards authorization conform patient population
•Differences in used common comparators

a

Indirect comparison not in all submitted indications.
Sources: [19-78].

Saxagliptin/Metformin, Sitagliptin and Vildagliptin. A mismatch in the included indications was another critique
from IQWiG for Dapagliflozin. The heterogeneity of
included studies and the missing consideration of heterogeneity within the indirect comparison were also criticized
by IQWiG (Teriflunomid).
In summary the most common rejection reason by
IQWiG of an indirect comparison is a differing appropriate
comparator as determined by G-BA as well as a patient
population (pivotal trial-population) which differs from
population defined in the indication according to the
summary of product characteristics. Rejections due to true
formal deficiencies are rare, as none adequately presented
data or description of the comparison as shown in Table 2.
Comparison to HTA processes in England, France
and Scotland

For the same new drugs, manufacturers submitted six
indirect comparisons to HAS, five to NICE and 12 to

SMC. As shown in Tables 1 and 3, there are differences
in the submitted comparisons as well as HTA-dossiers and
available transparency (submitted dossiers, assessment by
HTA-agency etc.) between each country. Additionally, a
dossier including an indirect comparison was not always
submitted to the respective HTA-agency. A comparison
between France and Germany is difficult, due to discrepancies between submitted dossiers regarding drug substance
and applied indirect comparisons, which mostly differ in
each country. In England additional assessments are
performed for new products, besides HTA. Therefore a
comparison of dossiers with indirect comparisons is
challenging as with block scoping reports, policy statements and guidelines the submission of a dossier is not
mandatory for manufacturers. For Scotland, most decisions
by SMC are not transparent regarding the acceptance of
the indirect comparison submitted by the manufacturer.
When comparing the submitted dossiers that involved
an indirect comparison in Germany (IQWiG) with those
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Table 3 Evaluation of indirect comparisons submitted to IQWiG, HAS, NICE and SMC
Drug substance

Trade name

Acceptance of indirect comparison
Germany

France

England

Scotland

Abirateron acetat

Zytiga

No

Yes

-

-

Aclidinium bromide

Eklira

No

Aflibercept

Eylea

-

Noe

Yes
Unclear

Axitinib

Inlyta

No

Ongoing

Collagenase clostridium histolyticum

Xiapex

-

-

Dapagliflozina

Forxiga

Fingolimod

Gilenya

Ingenolmebutat

Picato

Linagliptin

Trajenta

Perampanel

Fycompa

Retigabine

Trobalt

b

No

-

Unclear

Yes

Yes

-

-

Ticagrelor

Brilique

Yes

No

Telaprevir

Incivo

No

-

Dabrafenib

Tafinlar

Ongoing

Elvitegravir, Cobicistat, Emtricitabin, Tenofovirdisoproxila

Stribild

-c

Fampridin

Fampyra

Lixisenatid

Lyxumia

Unclear

Saxagliptin

Onglyza

Saxagliptin (new indication)

Onglyza

Yes

Saxagliptin/Metformin (new indication)

Komboglyze

Sitagliptin

Januvia, Xelevia

Ongoing

Teriflunomid

Aubagio

-

Vildagliptina

Galvus, Jalra, Xiliarx

-

-

-c

Unclear

No

-

-c

Uncleard

a

Indirect comparison not in all submitted indications.
Indirect comparison only for STEMI PIC population.
No HTA report available due to existence of block scoping report, policy statement, guideline, recommendation and evidence summary.
d
Indirect comparison was used as sensitivity analysis to support the primary analysis.
e
Indirect comparison of included trials should be taken with caution, due to a high heterogeneity of these trials.
The detailed reasons of rejection of the comparisons in Germany are presented in Table 2.
Sources: [17,19-121].
b
c

submitted in France (HAS), England (NICE) and Scotland
(SMC), differences in the assessments of Abirateron acetat
(Zytiga®), Aflibercept (Eylea®), Retigabine (Trobalt®), Ticagrelor (Brilique®) and Saxagliptin (Onglyza®) were revealed:
Abirateron acetat (Zytiga®) [55,115]

IQWiG decided opposite of HAS against the submitted
indirect comparison of Abirateron acetat. In Germany,
the manufacturer submitted an indirect comparison with
a paired comparison according to Bucher’s method and
Prednison as common comparator. In France, there are
no information or specifications available regarding methodology or common comparator used. In both dossiers
Abirateron acetat was compared with Cabazitaxel. However, IQWiG did not accept this comparison due to the
fact that Cabazitaxel was not the appropriate comparator
which had been chosen by the G-BA.

Aflibercept (Eylea®) [66,98]

In Scotland the indirect comparison of Aflibercept was
accepted by SMC with limitations. The limitations were
applied due to a small number of included trials, heterogeneity between trials and patient baseline characteristics. Three types of indirect analyses were submitted by
manufacturer in Scotland: a Bucher analysis, a Bayesian
network analysis (both random effects) and a frequentist
network analysis (fixed effects). In change, an unadjusted
indirect comparison (which was described as a descriptive indirect comparison by the pharmaceutical company) has been submitted in Germany. Also a common
comparator was missing in the German submission as
well as an appropriate comparator which was not used
as licensed (within trials). Due to this, the submitted
German indirect comparison was not accepted by
IQWiG.
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Retigabine (Trobalt®) [59,79,88]

In the dossier submitted for NICE, a MTC with a Bayesian
approach was conducted and Placebo was used as common comparator. The comparison was made between
Retigabine and different anticonvulsants, e.g. Lacosamide,
Pregabalin, Zonisamide. The manufacturer submitted an
indirect comparison with Placebo as common comparator
and a comparison with Eslicarbazepin and Lacosamid to
the SMC. In the contrary, an indirect comparison with
dose specific (pair wise comparison with fixed and random effects) and dose unspecific (pooled estimates) metaanalyses was submitted in Germany and failed the IQWiG
assessment. As well as in England and Scotland, Placebo
was the common comparator. The comparison was made
between Retigabine and Lacosamid, which did not correspond to the appropriate comparator (Lamotrigine and
Topiramat) chosen by G-BA.
Saxagliptin (Onglyza®) [72,103]

In the SMC-submission, the manufacturer presented
two adjusted indirect comparisons, using the simple
Bucher method and included three studies with Placebo
as common comparator. In comparison the German
submission included four indirect comparisons for four
indications with different common comparators. An
adjusted indirect comparison (frequentist approach) was
conducted in all four indications and declined by
IQWiG as the chosen comparators did not correspond
to the appropriate comparators chosen by the G-BA.
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deficiency is still the application of a comparator differing
from the appropriate comparator defined by G-BA.
In this case benefit assessments were fully declined and
not further evaluated even if the indirect comparison was
adequate and methodologically correct according to
IQWiG (e.g. Linagliptin, Retigabin).
One of the biggest challenges for manufacturers within
the German AMNOG assessment is the MTC – as validity
is depending on the method used. This means the assumptions on similarity (comparability of the studies with regard
to effect modifiers) and, in case of a combination of direct
and indirect evidence, the assumptions on consistency
(comparability of the estimated effect from direct and indirect evidence) have to be fulfilled. The use of the relevant
population, interventions and inclusion of relevant outcomes as well as a high level of evidence (RCT) are some
of the requirements for a successfully accepted MTC.
But conflicts occur within patient populations (trial
population vs. indication and authorized subpopulation;
e.g. Perampanel), duration of trials (long vs. short; e.g.
Teriflunomid) and treatment regimens (authorization
vs. trial usage; e.g. Saxagliptin/Metformin). Also, even
with the use of only randomized trials within MTC validity
is at risk due to biases.
As the analysis shows, the rejection of indirect comparisons within HTA assessments is very frequent in
Germany. However, a comparison with other European
HTA-agencies does not allow a comparative analysis,
and only reflects a discrepancy within transparency of
data and availability of reports.

Ticagrelor (Brilique®) [61,110]

In contrast to the positive assessment of the indirect
comparison for the STEMI-population of Ticagrelor by
IQWiG, HAS did not accept the indirect comparison
which was submitted within the dossier. As far as reproducible both dossiers (German and French) included the
same trials (PLATO and TRITON) as well as the same
common comparator (Clopidogrel). In Germany a simple
adjusted indirect comparison with a frequentist approach
was conducted. In France the specific method was not
described.
In summary, all five indirect comparisons are not comparable between Germany and France due to different
submitted comparisons and a diverging level of public
transparency.

Discussion
Rejections by IQWiG

In the first year of the benefit assessments there were more
formal deficiencies compared with the last 12 months of
this analysis. As an improvement could be noted that data
is usually presented adequately (e.g. Aclidinium bromide)
and program codes normally are presented (e.g. Axitinib) by
manufacturers. However, the most frequent methodological

Transparency within Europe

To allow a comparison of the different requirements and
acceptance of indirect comparisons across Europe, more
transparency is necessary. It is difficult to perform an
objective comparison due to the discrepancy of available
and feasible public data. Only in Germany, the manufacturer’s dossier, HTA assessment, resolution and justifying
reasons are fully available for the public. In addition the
HTA assessment is very detailed and allows a recapitulation
by third parties, which is not always possible in other countries. Due to that a comparison of HTA-decisions across
Europe for new pharmaceutical products is not feasible.
Methodology within Europe

Within Europe the methodological requirements for an
indirect comparison are similar, as the gold standard is
an adjusted indirect comparison in Germany, France,
England and Scotland (Table 3). However, IQWiG is more
hesitant in accepting new methods as MTC compared
with HAS, NICE and SMC due to open methodological
questions.
One of the major differences within European HTA
agencies is the rejection of indirect comparisons due to
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a differing appropriate comparator as determined by GBA in Germany, which is not known as current practice
in England and Scotland. This is the main reason why
an evaluation of indirect comparisons across Europe is
not feasible. Also, no coherent policy for the acceptance
of indirect comparisons (i.e. none acceptance of
unadjusted indirect comparisons) within HTA-agencies
across Europe could be identified. Rather, different
pre-requisites and expectations have to be met across
Europe when presenting evidence based on indirect
comparisons.
Limitations of indirect comparisons

In case of limited availability of studies or high heterogeneity between the available studies, no MTC or indirect comparisons should be performed. In case no
common comparator is available an unadjusted indirect
comparison remains as an option. Unadjusted indirect
comparisons however lead to a higher variety of outcomes and uncertainties which limit the interpretation
of the results [5].
The validity of a MTC depends on the method: were
unadjusted or adjusted indirect comparisons conducted?
MTC performed with an unadjusted indirect comparison
lead to a higher bias potential and an over- or underestimation of therapeutic outcomes due to loss of randomization
and structural homogeneity [5].
Within indirect comparisons methodological problems
often occur due to the understanding of underlying assumption, in used methods as well as fixed and random
effects, in the assessment of trial similarity (heterogeneity),
in the comparison and combination of evidence as well as
within publication biases [6,16].
Political implications

The presented analysis of the status quo of the acceptance
of indirect comparisons in Germany suggests a high probability of political implication at the choice of the appropriate comparator. As the appropriate comparator is most
often the cheapest available product (i.e. generic or reference price) it has to be assumed that cost containment is
one of the main drivers for the decision. The same conclusion was drawn by another publication of indirect comparisons which confirms that the German benefit assessment
is depending on the additional benefit of a new product as
well as on the decision of the G-BA for an appropriate
comparator [122].

Conclusion
The number of 23 indirect comparisons submitted
between January 2011 and February 2014 shows that
evidence for direct comparisons is often not available, so
manufacturers have to perform indirect comparisons to
compare their drugs with the appropriate comparator
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defined by G-BA. This shows the high importance of
indirect comparisons within the German early benefit
assessment. However, Ticagrelor is the only accepted
indirect comparison in one subpopulation until now. It
was also the first dossier which was assessed by IQWiG
and received no additional benefit in this subpopulation.
All other indirect comparisons were rejected by IQWiG
due to methodological and formal deficiencies. So, the
relevance of indirect comparison in the German benefit
assessment is very limited as almost all indirect comparisons have been rejected so far.
At this point, it also has to be stated that the IQWiG
approach is methodologically accurate and in accordance
with the legal framework. However, a different appropriate comparator than chosen by the G-BA is mostly
declined in the assessment with the consequence of
rejection of the indirect comparison and no additional
benefit. This could lead to the question, if the currently
applied methodology to determine the appropriate comparators is useful and feasible. Based on that indirect
comparisons are generally accepted within the German
early benefit assessment, the challenge for the future will
be to bring together: the determination of the appropriate
comparator by G-BA and the selection of the appropriate
comparator, study choice and selection of patient subgroups by the manufacturer to give indirect comparisons
a higher relevance in Germany.
Despite of the German-specific implications, a comparison of the relevance of indirect comparison in the
German early benefit assessment with HTA processes in
England, France and Scotland is not feasible due to differential submitted comparisons and a diverging level of
public transparency. To compare and assess submitted
indirect comparisons it would be desirable to establish a
transparent process and a mandatory publication of
HTA-reports within Europe. This is necessary to be able
to learn of methodological deficiencies and acquire new
methods to address heterogeneity and biases within
indirect comparisons.
First approaches to assimilate methodological requirements of indirect comparisons within Europe are in progress as the European guideline from EUNETHTA and the
recently published report of the ISPOR-AMCP-NPC Good
Practice Task Force show [6,123]. But it is not enough to
develop valid methodological approaches to solve heterogeneity issues and reduce biases only. International guidelines for Europe accepted by national HTA-agencies would
be desirable.
To avoid the need of indirect comparison, manufacturers
could encourage with the HTA agencies to set up study
designs for Phase III trials that allow direct comparisons.
But this would also imply that the different HTA agencies
demand the same methodology and agree on the use of
the same appropriate comparator. As already mentioned,
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in Europe first steps are taken but a common methodology
is not yet established.
Overall, external preconditions and methodological requirements are demanding and hardly to fulfill. At present,
manufacturers rely on the use of adequate methods (status
quo), the right appropriate comparator and missing formal
deficiencies to submit an indirect comparison which may
be accepted by IQWiG – a methodological discussion with
the current players in the system (manufacturer, IQWiG,
G-BA and scientific leaders) is pending.
Competing interests
AL has been working at IMS Health during the realization of this review and
the preparation of the publication, DG and SP work at IMS Health, FWD and
KT work at Sanofi-Aventis.
Authors’ contributions
AL, DG, FWD and KT made substantial contributions to conception and
design of the review. AL, DG, FWD and KT made substantial contributions to
creation of text blocks and tables. AL and DG were involved in drafting the
manuscript. All authors made substantial contributions to creation of the
final manuscript and revised the final draft of the manuscript critically for
important intellectual content. All authors gave final approval of the version
to be published.
Author details
1
Health Economics & Outcomes Research, Real World Evidence Solutions,
IMS Health GmbH & Co. OHG, Munich, Germany. 2Health Economics &
Outcomes Research, Real World Evidence Solutions, IMS Health, S.A.,
Barcelona, Spain. 3Sanofi-Aventis Deutschland GmbH, Evidence based
Medicine & Health Economy, Berlin, Germany. 4Sanofi-Aventis Deutschland
GmbH, Evidence based Medicine & Health Economy, Frankfurt am Main,
Germany.
Received: 14 July 2014 Accepted: 4 November 2014

References
1. Jansen JP, Fleurence R, Devine B, Itzler R, Barrett A, Hawkins N, Lee K,
Boersma C, Annemans L, Cappelleri JC: Interpreting Indirect Treatment
Comparisons and Network Meta-Analysis for Health-Care Decision Making:
Report of the ISPOR Task Force on Indirect Treatment Comparisons Good
Research Practices: Part 1. Value Health 2011, 14:417–428.
2. Song F: What is indirect comparison? [http://www.medicine.ox.ac.uk/
bandolier/painres/download/whatis/What_is_ind_comp.pdf]
3. Gartlehner G, Moore CG: Direct versus indirect comparisons: a summary
of the evidence. Int J Technol Assess Health Care 2008, 24:170–177.
4. Bucher HC, Guyatt GH, Griffith LE, Walter SD: The result of direct and
indirect treatment comparisons in meta-analysis of randomized
controlled trials. J Clin Epidemiol 1997, 50:683–691.
5. Schöttker B, Lühmann D, Boulkhemair D, Raspe H: Indirekte Vergleiche von
Therapieverfahren, Schriftenreihe Health Technology Assessment (HTA)
in der Bundesrepublik Deutschland. [http://portal.dimdi.de/de/hta/
hta_berichte/hta243_bericht_de.pdf]
6. European Network for Health Technology Assessment (EUnetHTA):
Comparators & Comparisons: Direct and indirect comparisons. [https://
5026.fedimbo.belgium.be/sites/5026.fedimbo.belgium.be/files/Direct%20and
%20indirect%20comparisons.pdf]
7. Institute for Quality and Efficiency in Health Care (IQWiG): IQWiG - General
Methods - Version 4.1.; 2013.
8. Lumley T: Network meta-analysis for indirect treatment comparisons.
Stat Med 2002, 21:2313–2324.
9. Sutton A, Ades A, Cooper N, Abrams K: Use of Indirect and Mixed
Treatment Comparisons for Technology Assessment. Pharmacoeconomics
2008, 26:753–767.
10. Spiegelhalter DJ, Myles JP, Jones DR, Abrams K: An introduction to
bayesian methods in health technology assessment. BMJ 1999,
319:508–512.

Page 11 of 14

11. Ades AE, Sculpher M, Sutton A, Abrams K, Cooper N, Welton N, Lu G:
Bayesian methods for evidence synthesis in cost-effectiveness analysis.
Pharmacoeconomics 2006, 24:1–19.
12. Hoaglin DC, Hawkins N, Jansen JP, Scott DA, Itzler R, Cappalleri JC, Boersma C,
Thompson D, Larholt KM, Diaz M, Barrett A: Conducting Indirect-TreatmentComparison and Network-Meta-Analysis Studies: Report of the ISPOR Task
Force on Indirect Treatment Comparisons Good Research Practices—Part
2. Value Health 2011, 14:429–437.
13. Riley RD, Lambert PC, Abo-Zaid G: Meta-analysis of individual participant
data: rationale, conduct, and reporting. Research Methods & Reporting.
BMJ 2010, 340:c221.
14. Teramukai S, Matsuyama Y, Mizuno S, Sakamoto J: Individual Patient-level
and Study-level Meta-analysis for Investigating Modifiers of Treatment
Effect. Jpn J Clin Oncol 2004, 34:717–721.
15. Bender R, Schwenke C, Schmoor C, Hauschke D: Stellenwert von
Ergebnissen aus indirekten Vergleichen, Gemeinsame Stellungnahme
von IQWiG, GMDS und IBS-DR. [https://www.iqwig.de/download/12-0307_Gemeinsame_Stellungnahme_IQWiG_GMDS_IBS-DR_zum_indirekten_
Vergleich.pdf]
16. Song F, Loke YK, Walsh T, Glenny A-M, Eastwood AJ, Altman DG: Methodological
problems in the use of indirect comparisons for evaluating healthcare
interventions: survey of published systematic reviews. BMJ 2009, 338:b1147.
17. Haute Authorité de Santé (HAS): Indirect comparisons Methods and
Validity, Summary Report. [http://www.has-sante.fr/portail/upload/docs/
application/pdf/2011-02/summary_report__indirect_comparisons_methods_
and_validity_january_2011_2.pdf]
18. National Institute for Health and Care Excellence (NICE): Guide to the
methods of technology appraisal 2013, Process and method guides.
[http://publications.nice.org.uk/pmg9]
19. Cilag J: Dossier zur Nutzenbewertung gemäß § 35a SGB V, Telaprevir
(INCIVO®). [http://www.g-ba.de/downloads/92-975-36/2011-1014_Modul4A_Telaprevir.pdf]
20. Janssen-Cilag GmbH: Dossier zur Nutzenbewertung gemäß § 35a SGB V,
Abirateronacetat (Zytiga®). [http://www.g-ba.de/downloads/92-975-20/
2011-09-30_Modul4A_Abirateronacetat.pdf]
21. LEO Pharma GmbH: Dossier zur Nutzenbewertung gemäß § 35a SGB V,
Ingenolmebutat Gel (Picato®). [http://www.g-ba.de/downloads/92-975-226/
2013-01-11_Modul4A_Ingenolmebutat.pdf]
22. MSD SHARP & DOHME GMBH: Dossier zur Nutzenbewertung gemäß §
35a SGB V, Sitagliptin (Januvia®, Xelevia®) - Modul 4A. [http://www.g-ba.
de/downloads/92-975-283/2013-03-26_Modul4A_Sitagliptin.pdf]
23. MSD SHARP & DOHME GMBH: Dossier zur Nutzenbewertung gemäß §
35a SGB V, Sitagliptin (Januvia®, Xelevia®) - Modul 4B. [http://www.g-ba.
de/downloads/92-975-284/2013-03-26_Modul4B_Sitagliptin.pdf]
24. MSD SHARP & DOHME GMBH: Dossier zur Nutzenbewertung gemäß §
35a SGB V, Sitagliptin (Januvia®, Xelevia®) - Modul 4C. [http://www.g-ba.
de/downloads/92-975-285/2013-03-26_Modul4C_Sitagliptin.pdf]
25. MSD SHARP & DOHME GMBH: Dossier zur Nutzenbewertung gemäß §
35a SGB V, Sitagliptin (Januvia®, Xelevia®) - Modul 4D. [http://www.g-ba.
de/downloads/92-975-286/2013-03-26_Modul4D_Sitagliptin.pdf]
26. MSD SHARP & DOHME GMBH: Dossier zur Nutzenbewertung gemäß §
35a SGB V, Sitagliptin (Januvia®, Xelevia®) - Modul 4E. [http://www.g-ba.
de/downloads/92-975-287/2013-03-26_Modul4E_Sitagliptin.pdf]
27. Novartis Pharma GmbH: Dossier zur Nutzenbewertung gemäß § 35a SGB
V, Fingolimod (Gilenya®). [http://www.g-ba.de/downloads/92-975-43/201109-21_Modul4_Fingolimod.pdf]
28. Novartis Pharma GmbH: Dossier zur Nutzenbewertung gemäß § 35a SGB
V, Vildagliptin (Galvus®, Jalra®, Xiliarx®). [http://www.g-ba.de/downloads/
92-975-303/2013-03-25_Modul4A_Vildagliptin.pdf]
29. Pfizer Pharma GmbH: Dossier zur Nutzenbewertung gemäß § 35a SGB V,
Mikrobielle Collagenase aus Clostridium histolyticum (Xiapex®). [http://
www.g-ba.de/downloads/92-975-51/2011-11-01_Modul4A_Xiapex.pdf]
30. Pfizer Pharma GmbH: Dossier zur Nutzenbewertung gemäß § 35a SGB V,
Axitinib (Inlyta®). [http://www.g-ba.de/downloads/92-975-156/
2012_09_27_Modul4A_Axitinib.pdf]
31. Sanofi-Aventis Deutschland GmbH: Dossier zur Nutzenbewertung gemäß
§ 35a SGB V, Lixisenatid (Lyxumia®). [http://www.g-ba.de/downloads/92975-239/2013-03-14_Modul4A_Lixisenatid.pdf]
32. sanofi-aventis groupe: Dossier zur Nutzenbewertung gemäß § 35a SGB V,
Teriflunomid (AUBAGIO®). [http://www.g-ba.de/downloads/92-975-397/
2013-09-26_Modul4A_Teriflunomid.pdf]

Lebioda et al. Health Economics Review 2014, 4:31
http://www.healtheconomicsreview.com/content/4/1/31

33. Almirall Hermal GmbH: Dossier zur Nutzenbewertung gemäß § 35a SGB
V, Aclidiniumbromid (Eklira® Genuair® 322 Mikrogramm Pulver zur
Inhalation / Bretaris® Genuair® 322 Mikrogramm Pulver zur Inhalation).
[http://www.g-ba.de/downloads/92-975-151/2012-09-27_Modul4A_
Aclidiniumbromid.pdf]
34. AstraZeneca GmbH: Dossier zur Nutzenbewertung gemäß § 35a SGB V,
Ticagrelor (Brilique®). [http://www.g-ba.de/downloads/92-975-4/2011-0630_Modul4-A_Ticagrelor.pdf]
35. Bayer Vital GmbH: Dossier zur Nutzenbewertung gemäß § 35a SGB V,
Aflibercept (Eylea®). [http://www.g-ba.de/downloads/92-975-193/2012-1212_Modul4_Aflibercept.pdf]
36. Biogen Idec GmbH: Dossier zur Nutzenbewertung gemäß § 35a SGB V,
Fampridin (Fampyra®). [http://www.g-ba.de/downloads/92-975-101/201202-01_Modul4_Fampyra.pdf]
37. Boehringer Ingelheim International GmbH: Dossier zur Nutzenbewertung
gemäß § 35a SGB V, Linagliptin (Trajenta®). [http://www.g-ba.de/
downloads/92-975-25/2011-09-28_Modul4A_Linagliptin.pdf]
38. Bristol-Myers Squibb GmbH & Co KGaA und AstraZeneca GmbH: Dossier
zur Nutzenbewertung gemäß § 35a SGB V, Metforminhydrochlorid +
Saxagliptin (Komboglyze® 2,5 mg/850 mg Filmtabletten) (Komboglyze®
2,5 mg/1000 mg Filmtabletten) - Modul 4A. [http://www.g-ba.de/
downloads/92-975-173/2012-11-14_Modul4A_Komboglyze.pdf]
39. Bristol-Myers Squibb GmbH & Co KGaA und AstraZeneca GmbH: Dossier
zur Nutzenbewertung gemäß § 35a SGB V, Dapagliflozin (Forxiga® 5 mg/
10 mg Filmtabletten) - Modul 4D. [http://www.g-ba.de/downloads/92-975205/2012-12-13_Modul4D_Dapagliflozin.pdf]
40. Bristol-Myers Squibb GmbH & Co KGaA und AstraZeneca GmbH: Dossier
zur Nutzenbewertung gemäß § 35a SGB V, Metforminhydrochlorid +
Saxagliptin (Komboglyze® 2,5 mg/850 mg Filmtabletten) (Komboglyze®
2,5 mg/1000 mg Filmtabletten) - Modul 4B. [http://www.g-ba.de/
downloads/92-975-174/2012-11-14_Modul4B_Komboglyze.pdf]
41. Bristol-Myers Squibb GmbH & Co KGaA und AstraZeneca GmbH: Dossier
zur Nutzenbewertung gemäß § 35a SGB V, Dapagliflozin (Forxiga® 5 mg/
10 mg Filmtabletten) - Modul 4B. [http://www.g-ba.de/downloads/92-975203/2012-12-13_Modul4B_Dapagliflozin.pdf]
42. Bristol-Myers Squibb GmbH & Co KGaA und AstraZeneca GmbH: Dossier
zur Nutzenbewertung gemäß § 35a SGB V, Saxagliptin (Onglyza® 2,5/5
mg Filmtabletten) - Modul 4D. [http://www.g-ba.de/downloads/92-975267/2013-03-27_Modul4D_Saxagliptin.pdf]
43. Bristol-Myers Squibb GmbH & Co KGaA und AstraZeneca GmbH: Dossier
zur Nutzenbewertung gemäß § 35a SGB V, Metforminhydrochlorid +
Saxagliptin (Komboglyze® 2,5 mg/850 mg Filmtabletten) (Komboglyze®
2,5 mg/1000 mg Filmtabletten) - neues Anwendungsgebiet. [http://www.
g-ba.de/downloads/92-975-272/2013-03-15_Modul4A_Komboglyze.pdf]
44. Bristol-Myers Squibb GmbH & Co KGaA und AstraZeneca GmbH: Dossier
zur Nutzenbewertung gemäß § 35a SGB V, Saxagliptin (Onglyza®2,5/5
mg Filmtabletten) - Modul 4A. [http://www.g-ba.de/downloads/92-975264/2013-03-27_Modul4A_Saxagliptin.pdf]
45. Bristol-Myers Squibb GmbH & Co KGaA und AstraZeneca GmbH: Dossier
zur Nutzenbewertung gemäß § 35a SGB V, Saxagliptin (Onglyza® 2,5/5
mg Filmtabletten) - Modul 4B. [http://www.g-ba.de/downloads/92-975265/2013-03-27_Modul4B_Saxagliptin.pdf]
46. Bristol-Myers Squibb GmbH & Co KGaA und AstraZeneca GmbH: Dossier
zur Nutzenbewertung gemäß § 35a SGB V, Saxagliptin (Onglyza®2,5 mg
/ 5 mg Filmtabletten) - Modul 4C. [http://www.g-ba.de/downloads/92-975266/2013-03-27_Modul4C_Saxagliptin.pdf]
47. Bristol-Myers Squibb GmbH & Co.KGaA und AstraZeneca GmbH: Dossier zur
Nutzenbewertung gemäß § 35a SGB V, Dapagliflozin (Forxiga®5 mg/10
mg Filmtabletten) - Modul 4C. [http://www.g-ba.de/downloads/92-975204/2012-12-13_Modul4C_Dapagliflozin.pdf]
48. Bristol-Myers Squibb GmbH & Co.KGaA und AstraZeneca GmbH: Dossier zur
Nutzenbewertung gemäß § 35a SGB V, Dapagliflozin (Forxiga® 5 mg/10
mg Filmtabletten) - Modul 4A. [http://www.g-ba.de/downloads/92-975202/2012-12-13_Modul4A_Dapagliflozin.pdf]
49. Eisai GmbH als örtlicher Vertreter des Zulassungsinhabers Eisai Europe Limited:
Dossier zur Nutzenbewertung gemäß § 35a SGB V, Perampanel (Fycompa®).
[http://www.g-ba.de/downloads/92-975-146/2012-09-07_Modul4A_Perampanel.pdf]
50. Gilead Sciences GmbH: Dossier zur Nutzenbewertung gemäß § 35a SGB
V, Elvitegravir/Cobicistat/Emtricitabin/Tenofovirdisoproxil (Stribild®) Modul 4A. [http://www.g-ba.de/downloads/92-975-337/2013-0614_Modul4A_Elvitegravir-Cobicistat-Emtricitabin-Tenofovirdisoproxil.pdf]

Page 12 of 14

51. Gilead Sciences GmbH: Dossier zur Nutzenbewertung gemäß § 35a SGB
V, Elvitegravir/Cobicistat/Emtricitabin/Tenofovirdisoproxil (Stribild®) Modul 4B. [http://www.g-ba.de/downloads/92-975-338/2013-0614_Modul4B_Elvitegravir-Cobicistat-Emtricitabin-Tenofovirdisoproxil.pdf]
52. GlaxoSmithKline GmbH & Co. KG: Dossier zur Nutzenbewertung gemäß §
35a SGB V, Retigabin (Trobalt®). [http://www.g-ba.de/downloads/92-97561/2011-11-07_Modul4A_Retigabin.pdf]
53. GlaxoSmithKline GmbH & Co. KG: Dossier zur Nutzenbewertung gemäß §
35a SGB V, Dabrafenib (Tafinlar®). [http://www.g-ba.de/downloads/92-975391/2013-09-20_Modul4_Dabrafenib.pdf]
54. Bristol-Myers Squibb GmbH & Co KGaA und AstraZeneca GmbH: Dossier
zur Nutzenbewertung gemäß § 35a SGB V, Saxagliptin (Onglyza®2,5 mg/
5 mg Filmtabletten) - Modul 4A (neues Anwendungsgebiet. [https://
www.g-ba.de/downloads/92-975-369/2013-08-21_Modul4A_Saxagliptin.pdf]
55. Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen:
Abirateronacetat - Nutzenbewertung gemäß § 35a SGB V, A11-20.
[http://www.g-ba.de/downloads/92-975-26/2011-10-01-D023_Abirateronacetat_IQWiG-Nutzenbewertung.PDF]
56. Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen:
Linagliptin - Nutzenbewertung gemäß § 35a SGB V, A11-19. [http://www.
g-ba.de/downloads/92-975-27/2011-10-01-D-021_Linagliptin_IQWiGNutzenbewertung.PDF]
57. Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen:
Collagenase - Nutzenbewertung gemäß § 35a SGB V, A11-27.
[http://www.g-ba.de/downloads/92-975-53/2011-05-01-D-006_Collagenase_
IQWiG-Nutzenbewertung.pdf]
58. Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen:
Fingolimod - Nutzenbewertung gemäß § 35a SGB V, A11-23.
[http://www.g-ba.de/downloads/92-975-42/2011-04-15-D-004_Fingolimod_
IQWiG-Nutzenbewertung.PDF]
59. Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen: Retigabin Nutzenbewertung gemäß § 35a SGB V, A11-28. [http://www.g-ba.de/
downloads/92-975-62/2011-05-15-D-008_Retigabin_IQWiGNutzenbewertung.pdf]
60. Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen: Telaprevir Nutzenbewertung gemäß § 35a SGB V, A11-25. http://www.g-ba.de/
downloads/92-975-37/2011-10-15-D-022_Telaprevir_IQWiGNutzenbewertung.PDF]
61. Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen (IQWiG):
Ticagrelor-Nutzenbewertung gemäß § 35a SGB V, A11-02. [http://www.gba.de/downloads/92-975-5/2011-01-01-D-001_Ticagrelor_IQWiGNutzenbewertung.pdf]
62. Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen (IQWiG):
Aclidiniumbromid - Nutzenbewertung gemäß § 35a SGB V, A12-13.
[http://www.g-ba.de/downloads/92-975-152/2012-12-21_A1213_Aclidiniumbromid_Nutzenbewertung%20%C2%A735a%20SGB%20V.pdf]
63. Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen (IQWiG):
Axitinib - Nutzenbewertung gemäß § 35a SGB V, A12-14. [http://www.gba.de/downloads/92-975-157/2012-12-21_A12-14_Axitinib_Nutzenbewer
tung-%C2%A735a.pdf]
64. Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen (IQWiG):
Fampridin - Nutzenbewertung gemäß § 35a SGB V, A12-06. [http://www.
g-ba.de/downloads/92-975-107/2011-07-29-D-013_Fampridin_IQWiGNutzenbewertung.pdf]
65. Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen (IQWiG):
Perampanel - Nutzenbewertung gemäß § 35a SGB V, A12-12.
[http://www.g-ba.de/downloads/92-975-147/2012-12-13_A12-12_Peram
panel_Nutzenbewertung%20%C2%A7%2035a%20SGB%20V.pdf]
66. Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen (IQWiG):
Aflibercept (Eylea) - Nutzenbewertung gemäß § 35a SGB V, A12-19.
[http://www.g-ba.de/downloads/92-975-195/Aflibercept%28Eylea%
29_Nutzenbewertung_IQWiG-35a.pdf]
67. Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen (IQWiG):
Dabrafenib - Nutzenbewertung gemäß § 35a SGB V, A13-35.
[http://www.g-ba.de/downloads/92-975-393/2013-12-23_A1335_Dabrafenib_Nutzenbewertung-35a-SGB-V.pdf]
68. Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen (IQWiG):
Dapagliflozin - Nutzenbewertung gemäß § 35a SGB V, A12-18. [http://www.
g-ba.de/downloads/92-975-207/Dapagliflozin_Nutzenbewertung_IQWiG-35a.pdf]
69. Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen (IQWiG):
Elvitegravir-Fixkombination - Nutzenbewertung gemäß § 35a SGB V,
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A13-25. [http://www.g-ba.de/downloads/92-975-339/2013-06-15-D068_Elvitegravir_IQWiG_Nutzenbewertung.pdf]
Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen (IQWiG):
Ingenolmebutat - Nutzenbewertung gemäß § 35a SGB V, A13-04.
[http://www.g-ba.de/downloads/92-975-227/2013-04-11_A1304_Ingenolmebutat_Nutzenbewertung-IQWiG.pdf]
Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen (IQWiG):
Lixisenatid - Nutzenbewertung gemäß § 35a SGB V, A13-11. [http://www.
g-ba.de/downloads/92-975-245/2013-06-13_D-061_Lixisenatid_IQWiGNutzenbewertung.pdf]
Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen (IQWiG):
Saxagliptin - Nutzenbewertung gemäß § 35a SGB V, A13-01.
[http://www.g-ba.de/downloads/92-975-268/2013-06-27_A1301_Saxagliptin_Nutzenbewertung-35a-SGB-V.pdf]
Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen
(IQWiG): Saxagliptin (neues Anwendungsgebiet) - Nutzenbewertung
gemäß § 35a SGB V, A13-32. [https://www.g-ba.de/downloads/92975-370/2013-11-28_A13-32_Saxagliptin_Nutzenbewertung-35aSGB-V.pdf]
Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen (IQWiG):
Saxagliptin/Metformin (neues Anwendungsgebiet) - Nutzenbewertung
gemäß § 35a SGB V, A12-16. [https://www.g-ba.de/downloads/92-975-175/
2013-02-13_A12-16_Saxagliptin-Metformin_Nutzenbewertung%20%C2%
A7%2035a%20SGB%20V.pdf]
Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen (IQWiG):
Saxagliptin/Metformin (neues Anwendungsgebiet) - Nutzenbewertung
gemäß § 35a SGB V, A13-12. [http://www.g-ba.de/downloads/92-975-274/
2013-06-27_A13-12_Saxagliptin-Metformin%28neuesAWG%29_Nutzen
bewertung-%C2%A735a-SGBV.pdf]
Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen (IQWiG):
Sitagliptin - Nutzenbewertung gemäß § 35a SGB V, A13-02. [http://www.
g-ba.de/downloads/92-975-288/2013-06-27_A13-02_Sitagliptin_Nutzenb
ewertung-35a-SGB-V.pdf]
Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen (IQWiG):
Teriflunomid - Nutzenbewertung gemäß § 35a SGB V, A13-38.
[http://www.g-ba.de/downloads/92-975-398/2013-12-20_A1338_Teriflunomid_Nutzenbewertung-35a-SGB-V.pdf]
Institut für Qualität und Wirtschaftlichkeit im Gesundheitswesen (IQWiG):
Vildagliptin - Nutzenbewertung gemäß § 35a SGB V, A13-16.
[http://www.g-ba.de/downloads/92-975-304/2013-06-27_A1316_Vildagliptin_Nutzenbewertung-35a-SGB-V.pdf]
National Institute for Health and Care Excellence (NICE): Retigabine for the
adjunctive treatment of partial onset seizures in epilepsy, NICE
technology appraisal guidance 232. [http://www.nice.org.uk/nicemedia/
live/13516/55426/55426.pdf]
National Institute for Health and Care Excellence (NICE): Ticagrelor for the
treatment of acute coronary syndromes, NICE technology appraisal
guidance 236. [http://www.nice.org.uk/nicemedia/live/13588/56819/
56819.pdf]
National Institute for Health and Care Excellence (NICE): Abiraterone for
castrationresistant metastatic prostate cancer previously treated with a
docetaxel-containing regimen, NICE technology appraisal guidance 259.
[http://www.nice.org.uk/nicemedia/live/13775/59723/59723.pdf]
National Institute for Health and Care Excellence (NICE): Fingolimod for the
treatment of highly active relapsing–remitting multiple sclerosis, NICE
technology appraisal guidance 254. [http://www.nice.org.uk/nicemedia/
live/13719/58914/58914.pdf]
National Institute for Health and Care Excellence (NICE): Telaprevir for the
treatment of genotype 1 chronic hepatitis C, NICE technology appraisal
guidance 252. [http://www.nice.org.uk/nicemedia/live/13717/58912/58912.pdf]
National Institute for Health and Care Excellence (NICE): Aflibercept
solution for injection for treating wet age-related macular degeneration,
NICE technology appraisal guidance 294. [http://www.nice.org.uk/
nicemedia/live/14227/64572/64572.pdf]
National Institute for Health and Care Excellence (NICE): Dapagliflozin in
combination therapy for treating type 2 diabetes, NICE technology
appraisal guidance 288. [http://www.nice.org.uk/nicemedia/live/14193/
64270/64270.pdf]
National Institute for Health and Care Excellence (NICE): Teriflunomide for
treating relapsing–remitting multiple sclerosis, NICE technology appraisal
guidance 303. http://www.nice.org.uk/nicemedia/live/14353/66336/66336.pdf]
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87. Scottish Medicines Consortium (SMC): Sitagliptin, 100 mg film-coated
tablet (Januvia®), No. (607/10). [http://www.scottishmedicines.org.uk/files/
sitagliptin_Januvia_FINAL_June_2010.pdf]
88. Scottish Medicines Consortium (SMC): Retigabine, 50 mg, 100 mg, 200 mg,
300 mg and 400 mg film-coated tablets (Trobalt®), SMC No. (712/11).
[http://www.scottishmedicines.org.uk/files/advice/retigabine_Trobalt_FINAL_
JUNE_2011_amended_050711_for_website.pdf]
89. Scottish Medicines Consortium (SMC): Telaprevir 375 mg film-coated
tablets (Incivo®), SMC No. (743/11). http://www.scottishmedicines.org.uk/
files/advice/telaprevir_Incivo_Treatment_Naive_FINAL_Nov_2011_for_
website.pdf]
90. Scottish Medicines Consortium (SMC): Ticagrelor 90 mg film-coated tablets
(Brilique®), SMC No. (699/11). [http://www.scottishmedicines.org.uk/files/
advice/ticagrelor_Brilique_FINAL_APRIL_2011_amended_030511_
for_website.pdf]
91. Scottish Medicines Consortium (SMC): Aclidinium 322 micrograms
inhalation powder (Eklira Genuair®), SMC No. (810/12). [http://www.
scottishmedicines.org/files/advice/aclidinium_bromide_Eklira_Genuair_
FINAL_October_2012_Amended_01_11_12_for_website.pdf]
92. Scottish Medicines Consortium (SMC): Dapagliflozin 5 mg and 10 mg filmcoated tablets (Forxiga®), SMC No. (799/12). http://www.scottishmed
icines.org.uk/files/advice/dapagliflozan_Forxiga_FINAL_September_2012_
amended_041012_for_website.pdf]
93. Scottish Medicines Consortium (SMC): Fampridine 10 mg prolongedrelease tablets (Fampyra®), (No: 789/12). [http://www.scottishmedicines.
org.uk/files/advice/DAD_fampridine_Fampyra_Final_March_2012_for_
website.pdf]
94. Scottish Medicines Consortium (SMC): Perampanel, 2 mg, 4 mg, 6 mg, 8
mg, 10 mg, 12 mg film-coated tablets (Fycompa®), SMC No. (819/12).
http://www.scottishmedicines.org.uk/files/advice/perampanel_Fycompa_
FINAL_November_2012_amended_051212_for_website.pdf]
95. Scottish Medicines Consortium (SMC): Re-submission. abiraterone acetate
250mg tablets (Zytiga®), SMC No. (764/12). [https://www.
scottishmedicines.org.uk/files/advice/abiraterone_Zytiga_RESUBMISSION_
FINAL_July_2012_Amended_For_website.pdf]
96. Scottish Medicines Consortium (SMC): Re-submission. collagenase
clostridium histolyticum 0.9 mg powder and solvent for solution for
injection (Xiapex®), SMC No. (715/11). [http://www.scottishmedicines.org.
uk/files/advice/DAD_collagenase_Xiapex_RESUBMISSION_FINAL_April_
2012_Amended_30.05.12.pdf]
97. Scottish Medicines Consortium (SMC): Resubmission. fingolimod (as
hydrochloride), 0.5 mg hard capsules (Gilenya®), SMC No. (763/12).
[https://www.scottishmedicines.org.uk/files/advice/fingolimod_
Gilenya_RESUBMISSION_FINAL_August_2012_amended_30.08.12.pdf]
98. Scottish Medicines Consortium (SMC): Aflibercept 40 mg/mL solution for
intravitreal injection (Eylea®), SMC No. (857/13). [https://www.scottishm
edicines.org.uk/files/advice/aflibercept_Eylea_FINAL_March_2013_Amended
_030413_for_website.pdf]
99. Scottish Medicines Consortium (SMC): Axitinib 1 mg and 5 mg film-coated
tablets (Inlyta®), SMC No. (855/13). [http://www.scottishmedicines.org.uk/
files/advice/axitinib_Inlyta_FINAL_March_2013_Amended_030413_for_
website.pdf]
100. Scottish Medicines Consortium (SMC): Linagliptin, 5 mg film-coated tablets
(Trajenta®), SMC No. (850/13). [http://www.scottishmedicines.org.uk/files/
advice/linagliptin_Trajenta_FINAL_January_2013_Amended_050213_for
_website.pdf]
101. Scottish Medicines Consortium (SMC): Lixisenatide 10 microgram/0.2 mL,
20 microgram/0.2 mL solution for injection in pre-filled disposable pen
(Lyxumia®), SMC No. (903/13). [http://www.scottishmedicines.org/files/
advice/lixisenatide_Lyxumia_FINAL_August_2013_Amended_17.09.13_
for_website.pdf]
102. Scottish Medicines Consortium (SMC): Product Update. saxagliptin plus
metformin, 2.5 mg/850 mg and 2.5 mg/1000 mg tablets (Komboglyze®),
(No: 870/13). [http://www.scottishmedicines.org.uk/files/advice/
saxagliptin___metformin__Komboglyze__Abbreviated_FINAL_May_2013.
doc_for_website.pdf]
103. Scottish Medicines Consortium (SMC): Saxagliptin 2.5 mg and 5 mg film-coated
tablets (Onglyza®), SMC No. (918/13). [https://www.scottishmedicines.org.uk/
files/advice/saxagliptin___Onglyza__FINAL_November_2013_for_Website.pdf]
104. Scottish Medicines Consortium (SMC): SMC No. (887/13), elvitegravir 150
mg, cobicistat 150 mg, emtricitabine 200 mg, tenofovir disoproxil
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(as fumarate) 245 mg film coated tablet (Stribild®). [http://www.
scottishmedicines.org.uk/files/advice/elvitegravir_cobicistat_emtricitabine_
tenofovir__Stribild__FINAL_July_2013_website.pdf]
Scottish Medicines Consortium (SMC): Vildagliptin 50 mg tablets (Galvus®),
SMC No. (875/13). [http://www.scottishmedicines.org.uk/files/advice/
vildagliptin__Galvus__FINAL_November_2013_for_Website.pdf]
Haute Authorité de Santé (HAS): TRANSPARENCY COMMITTEE. Opinion,
JANUVIA 100 mg, film-coated tablets. [http://www.has-sante.fr/portail/upload/
docs/application/pdf/2010-01/januvia_ct_4513_2010-01-12_16-03-33_31.pdf]
Haute Authorité de Santé (HAS): RANSPARENCY COMMITTEE. Opinion,
GILENYA 0.5 mg, hard capsules, perforated unit dose blister packs;
GILENYA 0.5 mg, hard capsules, blister packs. [http://www.has-sante.fr/
portail/upload/docs/application/pdf/2012-09/gilenya_ct_10252.pdf]
Haute Authorité de Santé (HAS): TRANSPARENCY COMMITTEE. Opinion,
INCIVO 375 mg, film-coated tablet. [http://www.has-sante.fr/portail/
upload/docs/application/pdf/2012-12/incivo_ct_11500.pdf]
Haute Authorité de Santé (HAS): TRANSPARENCY COMMITTEE. Opinion,
TROBALT 50 mg, film-coated tablet; TROBALT 100 mg, film-coated tablet;
TROBALT 200 mg, film-coated tablet; TROBALT 300 mg, film-coated
tablet; TROBALT 400 mg, film-coated tablet; TROBALT 50 mg/100 mg,
film-coated tablet, treatment starter pack. [http://www.has-sante.fr/portail/
upload/docs/application/pdf/2012-11/trobalt_ct_10681.pdf]
Haute Authorité de Santé (HAS): TRANSPARENCY COMMITTEE. Opinion,
BRILIQUE 90 mg, film-coated tablets. [http://www.has-sante.fr/portail/
upload/docs/application/pdf/2012-12/brilique_ct_10968.pdf]
Haute Authorité de Santé (HAS): TRANSPARENCY COMMITTEE. Opinion,
FAMPYRA 10 mg prolonged-release tablets. [http://www.has-sante.fr/
portail/upload/docs/application/pdf/2013-01/fampyra_ct_11904.pdf]
Haute Authorité de Santé (HAS): TRANSPARENCY COMMITTEE. Opinion,
TRAJENTA 5 mg, film-coated tablets. [http://www.has-sante.fr/portail/
upload/docs/application/pdf/2013-02/trajenta_ct_11905.pdf]
Haute Authorité de Santé (HAS): TRANSPARENCY COMMITTEE. Opinion,
XIAPEX 0.9 mg, powder and solvent for solution for injection.
[http://www.has-sante.fr/portail/upload/docs/application/pdf/2013-01/
xiapex_ct_10754.pdf]
Haute Authorité de Santé (HAS): TRANSPARENCY COMMITTEE. Opinion,
GALVUS 50 mg, tablets. [http://www.has-sante.fr/portail/upload/docs/
application/pdf/2013-05/galvus_ct_12484.pdf]
Haute Authorité de Santé (HAS): TRANSPARENCY COMMITTEE. Opinion,
ZYTIGA 250 mg, tablet. [http://www.has-sante.fr/portail/upload/docs/
application/pdf/2013-01/zytiga_ct_11654.pdf]
Haute Authorité de Santé (HAS): COMMISSION DE LA TRANSPARENCE.
Avis, STRIBILD 150 mg/150 mg/200 mg/245 mg, comprimé pelliculé.
[http://www.has-sante.fr/portail/upload/docs/evamed/CT12979_STRIBILD_PIC_INS_Avis1_CT12979.pdf]
Haute Authorité de Santé (HAS): TRANSPARENCY COMMITTEE, Opinion,
INLYTA 1 mg, film-coated tablet; INLYTA 5 mg, film-coated tablet.
[http://www.has-sante.fr/portail/upload/docs/application/pdf/2013-07/
inlyta_ct_12556.pdf]
Haute Authorité de Santé (HAS): TRANSPARENCY COMMITTEE. Opinion,
KOMBOGLYZE 2.5 mg/1,000 mg film-coated tablets. [http://www.has-sante.
fr/portail/upload/docs/application/pdf/2013-10/komboglyze_ct_12732.pdf]
Haute Authorité de Santé (HAS): TRANSPARENCY COMMITTEE. Opinion,
EKLIRA GENUAIR 322 MICROGRAMS, inhalation powder.
[http://www.has-sante.fr/portail/upload/docs/application/pdf/2013-10/
eklira_genuair_ct_12551.pdf]
Haute Authorité de Santé (HAS): TRANSPARENCY COMMITTEE. Opinion,
ONGLYZA 5 mg, film-coated tablets. [http://www.has-sante.fr/portail/
upload/docs/application/pdf/2013-10/onglyza_ct_12731.pdf]
Haute Authorité de Santé (HAS): TRANSPARENCY COMMITTEE. Opinion,
EYLEA 40 mg/ml, solution for injection in a prefilled syringe; EYLEA 40
mg/ml, solution for injection in a vial. [http://www.has-sante.fr/portail/
upload/docs/application/pdf/2013-12/eylea_ct_12557.pdf]
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