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Background. Since 2011, when the German Pharmaceuti-
cal Market Restructuring Act (AMNOG) came into effect,
newly licensed pharmaceuticals must demonstrate an
added benefit over a comparator treatment to be reim-
bursed at a value greater than the reference price. Evi-
dence submitted by manufacturers is assessed by the
Institute for Quality and Efficiency in Health Care (IQ-
WiG) and subsequently appraised by the German Federal
Joint Committee (FJC) as part of so-called early benefit
assessments (EBA). This study aims to explain the deci-
sions made, clarify the roles of the parties (manufac-
turers, IQWiG, FJC) involved, and guide manufacturers
in developing future submissions by analyzing 42 EBAs
concluded since January 2011. Methods. We developed
a variable list representing the essential components of
the EBA: the rating decisions of manufacturers, IQWiG,
and the FJC regarding each pharmaceutical’s added ben-
efit; the characteristics of the pharmaceutical; the char-
acteristics of the EBA process; the types of evidence
submitted; the methods used to generate evidence; and
the pharmaceutical’s maximum possible budget impact.
We used Cohen’s kappa to analyze agreement between
the rating decisions of the different parties. The chi-
square test and bivariate regression were used to identify
associations between components of the EBA process
and the rating decisions of the FJC. Results. We observed
a low level of agreement between manufacturers and the

FJC (kappa = 0.21; 95% CI 0.107–0.31) and a substantial
level of agreement between IQWiG and the FJC (kappa =
0.64; 95% CI 0.451–0.827) in their rating decisions. The
characteristics of the EBA process—for example, dura-
tion of the process (P = 0.357), participation in the offi-
cial hearing (P = 0.227), and the pharmaceutical’s
budget impact (P = 0.725)—did not have a significant
effect on the rating decisions of the FJC. There was,
however, an association between the type of evidence
submitted and the FJC’s rating decision when the manu-
facturer’s dossier reported outcomes related to morbidity
(P = 0.009) or adverse events (P\0.001) but not mortality
(P = 0.718) or quality of life (P = 0.783). Conclusions.
While the FJC tends to disagree with the rating of benefit
by manufacturers, it softens IQWiG’s decisions, poten-
tially to make the final outcome more acceptable. Con-
cerns voiced that the FJC might be exceeding its
statutory authority by taking cost or procedural consider-
ations into account appear to be unfounded. Choosing
appropriate evidence to submit for each endpoint re-
mains a challenge, as submission of health outcomes evi-
dently influences decisions. Key words: pharmaceutical;
coverage; reimbursement; Germany; Federal Joint Com-
mittee; Institute for Quality and Efficiency in Health
Care; IQWiG, AMNOG; pharmaceutical market regula-
tion; fourth-hurdle decision making. (Med Decis Making
2014;34:1030–1047)

Until 2011, virtually any newly licensed pharma-
ceutical launched on the German market was

covered by statutory health insurance regardless of
its price.1 The only exceptions were over-the-

counter medications and so-called lifestyle drugs,
such as those used to treat erectile dysfunction or
male pattern baldness in generally healthy indivi-
duals. Since 1 January 2011, however, all newly
introduced pharmaceuticals in Germany with new
active ingredients, or new combinations of active
ingredients, are systematically assessed to deter-
mine whether they have an added benefit over an
appropriate comparator treatment. Pharmaceuticals
that show an added benefit are subject to price
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negotiations between the manufacturer and statu-
tory health insurers. Pharmaceuticals that do
not show an added benefit are priced in reference
to a group of pharmaceuticals that, while not
identical, are considered roughly interchange-
able (i.e., through a system known as ‘‘reference
pricing’’).2

The requirement to demonstrate an added benefit
was introduced by the Pharmaceutical Market
Restructuring Act (Arzneimittelmarktneuordnungs-
gesetz, or AMNOG), which came into effect on 1 Jan-
uary 2011. The act specifies rules, responsibilities,
and a timetable for all parties involved. At market
launch, the manufacturer is still free to set the price
of a new pharmaceutical as it sees fit. This price is
valid for 1 year. Within 3 months after market launch,
however, the pharmaceutical must undergo a process
known as an early benefit assessment (EBA) by the
German Federal Joint Committee (FJC).3,4* The FJC
is a non-state self-governance body that includes
payer, provider, and patient representatives. It is
responsible for making coverage decisions for statu-
tory health insurance.5y

As part of the EBA, the manufacturer submits a dos-
sier of evidence. Among a range of materials, this dos-
sier includes information on the manufacturer’s
choice of comparator treatment and its own rating

of the new pharmaceutical’s added benefit. The FJC
subsequently commissions a third party to assess
the added benefit of the pharmaceutical based on
the manufacturer’s dossier (stage 1). By convention,
this third party is the Institute for Quality and Effi-
ciency in Health Care (IQWiG). Within 3 months,
IQWiG’s assessment is made public, and a range of
stakeholders may comment on it in writing or orally
during an official hearing (see Table 1). This assess-
ment includes IQWiG’s own rating of the pharma-
ceutical’s added benefit. Within a further 3
months, the FJC makes a final decision in which it,
too, rates the pharmaceutical’s added benefit (stage
2). It bases this decision on IQWiG’s assessment,
the manufacturer’s dossier, and the stakeholders’
comments. The process by which the FJC makes
this decision is described in the literature as an
appraisal.z

If the FJC concludes that the pharmaceutical has an
added benefit, the manufacturer and the Federal
Association of Statutory Health Insurers negotiate
a price (or, more precisely, a discount on the
ex-factory price) at the substance level. This price
goes into effect 1 year after the pharmaceutical was
launched (stage 3). If an agreement cannot be reached
within 6 months, an arbitration board settles a price
(stage 4). A cost-effectiveness analysis using IQWiG’s
methods for economic evaluation may be requested
by either party.8 If no added benefit is found in stage
2, the pharmaceutical may become subject to refer-
ence pricing or to restrictions on the indications for
which it can be used.

Because of the novelty of AMNOG, research to date
has only described the reform and discussed the first
wave of EBAs.3–5,9,10 From an international perspec-
tive, Germany’s 2-tiered approach to EBA, allocating
as it does the processes of assessment and appraisal to
2 separate institutions (i.e., IQWiG and the FJC,
respectively), has similarities and differences to the
approaches taken in the UK or Australia.11 Examples
of similarities include the use of separate institutions
for assessment and appraisal and the breadth of the
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*The term ‘‘early benefit assessment’’ has become established in
the literature and is a direct translation of the German term ‘‘frühe Nut-
zenbewertung.’’ Although we will continue to use the established term,
it should be noted that a more appropriate translation would be ‘‘early
assessment of [added] benefit,’’ as it is the assessment that is early,
not the benefit.

ySubstances with a negligible impact on this expenditure (i.e.,\e1
million per year) are excluded from the early benefit assessment.6

zThe distinction between the assessment and the appraisal of health
technologies was formalized with the creation of the National Institute
for Clinical Excellence in England and Wales in 1999.7 Assessment in
this context refers to the analytical process of gathering and summariz-
ing information on the relevant aspects of a health technology, whereas
appraisal refers to the political process of making a decision about
health technologies while taking assessment information, values, and
other factors into account (Stevens and Milne 2004, as cited by Velas-
co-Garrido and others7). Despite its name, the process known as ‘‘early
benefit assessment’’ in Germany includes both an assessment stage
(undertaken by IQWiG) and an appraisal stage (undertaken by the FJC).
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procedures. Examples of differences include the tim-
ing of assessment and appraisal within the product
life cycle of a pharmaceutical, the criteria used for
appraisal to determine whether there is an added
benefit, the method for selecting substances to be
assessed, and the effect of these factors on subse-
quent price setting. Other unusual aspects of Ger-
many’s approach are the volume and the type of
information that are used and made publicly avail-
able at stages 1 and 2. In other settings, only informa-
tion on the final appraisal and the assessment report
are published.12 AMNOG therefore offers the oppor-
tunity to analyze differences in the roles of institu-
tions that are involved in the separate stages of
assessment and appraisal but draw conclusions
using the same data.

There has been much speculation about the impact
of the AMNOG on the budgets of statutory health
insurers and the availability of new pharmaceuticals
in Germany.10 Manufacturers, who previously were
able to set their prices freely and were ensured cover-
age of their products through statutory health insur-
ance, have reported a high degree of process
uncertainty because the processes of assessment
and appraisal are allocated to 2 separate institu-
tions.4 Manufacturers have also argued that they
are generally unable to provide the required level
of evidence at the time of dossier submission.13

Last, some manufacturers have voiced concerns
that the FJC may be exceeding its statutory authority
and taking account of nonclinical evidence, such as
the budget impact of a pharmaceutical, in its rating
decisions.13 Gaining a clearer understanding of the
associations between the components of the EBA
process and the outcomes of this process could
help explain the rating decisions made to date by
the FJC. It could also clarify the roles of the partici-
pating parties, guiding manufacturers in developing
future submissions and highlighting areas where the
decision-making process could be improved. To
meet these informational needs, our approach was
twofold: 1) We evaluated differences in the rating
decisions made by manufacturers, the IQWiG, and
the FJC with regard to each pharmaceutical’s added
benefit. 2) We identified whether the FJC’s rating
decisions had been influenced by information sub-
mitted in the dossiers, including information on
individual endpoints, the characteristics of the
EBA process, and the budget impact of each pharma-
ceutical. Our analysis is based on data extracted
from EBAs for which the FJC made a rating decision
between 2011 and 2013.

METHODS

Data Sampling and Extraction

We first reviewed all 73 EBAs listed on the website
of the FJC14 as of 15 June 2013 (see Appendix 2 in the
online supplementary material for this article).
The documentation for an EBA is structured in a stan-
dardized fashion and, if complete, consists of the
manufacturer’s dossier, IQWiG’s assessment of the
evidence in the dossier, the documentation of the
official hearing, the decision made by the FJC in its
rating of a given pharmaceutical’s added benefit,
and the FJC’s rationale for this decision. We excluded
EBAs from our analysis if the dossier was not avail-
able or the EBA process was ongoing.

To extract data, we developed a list of variables
that represented the essential components of the
EBA process, as defined previously in the litera-
ture.15,16 These components are as follows: the extent
of a pharmaceutical’s added benefit as rated sepa-
rately by the manufacturer, IQWiG, and the FJC; the
characteristics of the pharmaceutical being evalu-
ated; the duration and other characteristics of the
EBA process; the types of evidence submitted by
the manufacturer; the methods used to generate evi-
dence; and the budget impact of the pharmaceutical.

Table 1 provides operational definitions for each
variable. Whenever possible, we based our English
translations on the terms used in the relevant legal
statutes.17–19 Two independent reviewers extracted
the data using the list of variables and a worksheet
template. Once completed, the worksheets were com-
pared to identify any deviations. Interrater reliability
was good, with an average Cohen’s kappa coefficient
of 0.63 (range, 0.28 to 1.00) for categorical variables
and an average Pearson’s correlation coefficient of
0.80 for continuous variables (range, –0.18 to 1.00).
Any disagreement was resolved through discussion
between the authors.

A pharmaceutical’s added benefit as rated by the
different parties. When one is looking at the way in
which the manufacturer, IQWiG, and the FJC rated
the added benefit of any given pharmaceutical, it
is important to distinguish between 4 different lev-
els: 1) the substance level (i.e., the active ingredient
or combination of active ingredients, which is used
in this paper synonymously with the term pharma-
ceutical); 2) the indications for which the substance
has been licensed; 3) for each indication, the patient
subgroups in which the substance may be used; and
4) for each patient subgroup, the endpoints chosen
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by the manufacturer to demonstrate the added bene-
fit of a pharmaceutical in that subgroup.§

If a pharmaceutical has been licensed for use in
multiple indications, the FJC rates the extent of the
pharmaceutical’s added benefit separately for each
indication (Level 2). The manufacturer must submit
the appropriate documentation demonstrating an
added benefit for each indication separately. This
evidence makes up what is known as Part 4 of the
manufacturer’s dossier. In the case of a pharmaceuti-
cal with 2 indications, for example, the manufacturer
must submit 2 subsections in Part 4: 4A and 4B. For
the purposes of our analysis, we defined each subsec-
tion as an EBA in its own right. At this level of deci-
sion making, the FJC rates the added benefit of
a pharmaceutical in a binary manner: ‘‘added bene-
fit’’ or ‘‘no added benefit.’’ If a pharmaceutical is
given a positive rating by the FJC for any of the indi-
cations for which it has been licensed, then the phar-
maceutical as a whole (i.e., at the substance level;
Level 1) is given a positive rating (also binary: added
benefit or no added benefit) and price negotiations
can take place.

Of course, for each indication, there may be multi-
ple patient subgroups (Level 3). For each subgroup
(Level 3), IQWiG and the FJC rate the extent of a phar-
maceutical’s added benefit. In doing so, they distin-
guish between 6 categories when making their
rating decisions: major added benefit, considerable
added benefit, minor added benefit, nonquantifiable
added benefit, no evidence of added benefit, and
less benefit than the appropriate comparator (see
Appendix 1 for detailed description). If, for any
patient subgroup within a given indication, the FJC
rates the added benefit of a pharmaceutical using
any of the first 4 of these categories, then the FJC gives
a positive binary rating (i.e., added benefit as opposed
to no added benefit) for that indication as a whole. As
noted above, a positive rating for an indication means
that the pharmaceutical as a whole is given a positive
rating and price negotiations can take place. In our
paper, we use rating decisions made by the different
parties at the patient subgroup level as our unit of
analysis. We do this because the more granular deci-
sions made at the patient subgroup level are taken
into account by the Federal Association of Statutory
Health Insurers in subsequent price negotiations to
settle on a price at the substance level.

Finally, in any given patient subgroup within
a given indication, the manufacturer chooses 1 or
more endpoints to demonstrate the added benefit of
a pharmaceutical in that subgroup (Level 4). These
endpoints are morbidity (i.e., the medical conditions
or complications of a disease), mortality, adverse
events, quality of life, or some combination of these.
At this level of observation, the decision-making cri-
teria used by IQWiG and the FJC are not explicit. In
some cases, the manufacturer provides data on an
endpoint, but neither IQWiG nor the FJC will make
any statement on this particular endpoint. In other
cases, the evidence for a certain endpoint is dis-
cussed by IQWiG or the FJC, but the added benefit
of a pharmaceutical for this endpoint is not rated by
either party. In yet other cases, the added benefit of
a pharmaceutical for each endpoint is rated according
to the 6 categories described above. In short, there are
no explicit rules for translating ratings of added ben-
efit for individual endpoints to ratings of added ben-
efit for the corresponding patient subgroups.

When exploring differences in the rating decisions
made by the different parties, we had to consider that
the FJC does not always conduct its appraisal using
the same number or type of subgroups as those given
in the manufacturer’s dossier or the assessment pro-
vided by IQWiG. To ensure comparability between
the rating decisions, we chose the perspective of the
FJC, as it is this institution whose decision is binding.
An example can be seen in the case of telaprevir,
a protease inhibitor for the treatment of hepatitis C.
In its dossier, the manufacturer of telaprevir defined
5 patient subgroups; in its subsequent assessment,
IQWiG defined 8 patient subgroups; and in its
appraisal, the FJC defined 2 subgroups and rated
the extent of telaprevir’s added benefit for these 2
subgroups only. To compare the rating decisions
made by the 3 different parties in this and similar
cases, we imputed a median rating of benefit for any
patient subgroup that had been defined by the FJC
but had not been explicitly defined by the manufac-
turer or by IQWiG.

Characteristics of the pharmaceutical. Several
studies have analyzed the impact of a pharmaceuti-
cal’s characteristics on coverage decision making,
particularly for cancer treatment or orphan
drugs.20–22 Their findings suggest that coverage
decisions can vary by the chemical characteristics
of the active ingredient as well as by the indications
for which a pharmaceutical has been approved. For
each EBA, we used the German modification of the
International Classification of Diseases, Version 10,

§The levels described here are used for explanatory purposes and
are not used explicitly by the FJC or any other party in the early benefit
assessment process.
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German Modification (ICD-10-GM) to record the
indication for which an EBA was being under-
taken,23 the therapeutic main group (i.e., second
level) of the Anatomical Therapeutic Chemical
(ATC) classification system,24 and whether the phar-
maceutical had orphan drug status.

Characteristics of the early benefit assessment
process. To capture variation in the EBA process,
we recorded information on the duration of each
EBA, whether the rating decision by the FJC was
preliminary, and the year in which the FJC’s deci-
sion was published. To account for stakeholder
involvement, we captured the number of individu-
als participating in the official hearing, the number
of written statements submitted during the official
hearing, and whether the manufacturer had
requested a consultation with the FJC, IQWiG, or
both institutions prior to submitting a dossier. The
aim of providing consultations to manufacturers is
to support them in choosing the appropriate docu-
mentation and comparator treatment.

Methods used to generate evidence on a pharma-
ceutical’s added benefit. To describe the methods
used to generate evidence on added benefit, we
used variables that captured which type of studies
had been presented by the manufacturer in its dos-
sier, the number of studies, and the size of patient
cohorts. We also captured whether indirect compar-
isons had been presented or sensitivity analyzes had
been used.

Type of evidence submitted. This variable repre-
sents the type of evidence submitted by the manu-
facturer to demonstrate added benefit. We
extracted data on the endpoints used by the manu-
facturer and on whether IQWiG and the FJC had
found an added benefit for each endpoint. These
endpoints were mortality, morbidity, adverse
events, quality of life, or some combination of these.
For some patient subgroups, we were unable to iden-
tify any explicit statements on added benefit by
IQWiG or the FJC. For other patient subgroups,
IQWiG, the FJC, or both institutions had assessed
the evidence but had not considered it sufficient,
or they had evaluated the evidence but made no
explicit decision.

When exploring the types of evidence submitted,
we also had to consider that the FJC can reject the
manufacturer’s choice of patient subgroups or com-
parator treatment. We therefore captured such rejec-
tions at the patient subgroup level to analyze
associations with the rating decisions of the FJC.

Maximum possible budget impact. Although
AMNOG does not require a full cost-effectiveness,
cost-utility, or budget-impact analysis, manufac-
turers must nevertheless submit information on
annual treatment costs per patient and the size of
patient subgroups. To calculate a proxy for the max-
imum possible budget impact, we multiplied the
number of patients in each patient subgroup by the
annual cost per patient in that subgroup. If the size
of patient subgroups or the cost of standard treat-
ment was given in intervals, we calculated mean
values.

Statistical Analyses

First, we undertook descriptive analysis of the rat-
ing decisions made by the different parties with
regard to a pharmaceutical’s added benefit. To begin,
we determined the status of each of the EBAs listed
on the website of the FJC as of 15 June 2013 (e.g.,
whether it was finished or still in the appraisal stage),
as well as its length and the characteristics of the
pharmaceutical being evaluated. We subsequently
excluded EBAs that were ongoing, had been termi-
nated, or involved pharmaceuticals that were ulti-
mately exempted from the process (e.g., because
they were found to have a negligible impact on the
annual expenditure of statutory health insurers).
Using data from the remaining EBAs, we analyzed
agreement between the rating decisions made by the
FJC and IQWiG and between the rating decisions
made by the FJC and the manufacturers. In doing
so, we used the decisions made at the level of patient
subgroups, because, as described above, a positive
rating by the FJC for any patient subgroup leads to
a positive rating for the pharmaceutical as a whole.

To quantify agreement between the parties, we cal-
culated a weighted Cohen’s kappa, which ranges
from –1 to 1 and is a measure used to determine
whether agreement among raters is by chance.25 A
value less than or close to 0 indicates that agreement
is due to chance, whereas a value of 1 indicates per-
fect agreement. Values higher than 0.4 indicate mod-
erate agreement. The weighted kappa is used for
ordinal variables with more than 2 categories. In the
present analysis, we weighted each of the 6 categories
of added benefit equally. When measuring agreement
between the FJC and IQWiG, we had to exclude a total
of 9 patient subgroups that had been defined by the
FJC but for which there was no equivalent in IQWiG’s
assessment. The patient subgroups all belonged to
substances that are orphan drugs for which IQWiG
typically does not provide an assessment of benefit.
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Second, within each patient subgroup, we exam-
ined how the evidence presented in the manufac-
turer’s dossier on various endpoints had been
evaluated by IQWiG and the FJC. For this part of the
analysis, we considered only those patient subgroups
for which manufacturers had presented evidence on
specific endpoints. For each endpoint category, we
calculated how frequently a binary rating of ‘‘added
benefit’’ or ‘‘no added benefit’’ had been stated
explicitly. If we were unable to identify a rating of
added benefit in the documents, we classified the
statements made by IQWiG and/or the FJC about the
evidence.

Third, we used bivariate analysis to quantify the
impact of the variables from our data extraction
form on the rating decisions made by the FJC at the
patient subgroup level. Although we were looking
at decisions made by the FJC at the patient subgroup
level, we classified these decisions in a binary man-
ner rather than using the 6 categories of added benefit
described above.

To account for nonindependent observations, test
statistics were adjusted for clustering (i.e., multiple
patient subgroups within a substance). For categori-
cal data, we used the Rao-Scott chi-square test,
a design-adjusted version of the Pearson chi-square
test that accounts for clustering by substance.26 For
continuous data, we used t statistics from bivariate
regressions with the rating decision of the FJC as
independent variable. We accounted for clustering
by substance using generalized least squares estima-
tion techniques, adjusting the variance-covariance
matrix for complex sample designs by applying Tay-
lor expansion theory to estimate sampling errors of
estimators.27 Significance was defined at P \ 0.05.
Data preparation and statistical analysis were per-
formed using SAS version 9.3.

RESULTS

In total, 73 EBAs had been initiated by 15 June
2013. These represented 73 indications for which
59 substances had been licensed for use. A total of
33 manufacturers had submitted dossiers for these
59 substances. Figure 1 and Appendix 1 provide
a breakdown of the EBAs according to their status,
substance, and indication.

For the 59 substances considered by the FJC during
the study period, the most common indications
according to ICD-10-GM were endocrine, nutritional,
and metabolic diseases (16 substances); neoplasms
(16 substances); diseases of the circulatory system

(6 substances); and certain infectious and parasitic
diseases (6 substances). A total of 10 substances
were orphan drugs. For these same 59 substances,
the most common groups according to the ATC sys-
tem were antineoplastic agents (14 substances), drugs
used in diabetes (10 substances), antivirals for sys-
temic use (4 substances), and immunosuppressants
(4 substances).

Of the 73 EBAs that had been initiated by 15 June
2013, we excluded a total of 31 (representing 23 sub-
stances) from subsequent analysis: 21 were ongoing
and therefore no final decision had been made by
the FJC; 3 had been concluded with exemptions
from the EBA process as the substances in question
were found by IQWiG or the FJC to have a negligible
budget impact on statutory health insurers; 6 lacked
a manufacturer’s dossier but had nevertheless been
concluded with a (negative) rating decision by the
FJC; and 1 involved a substance that had been listed
on the website of FJC without a status or an ending
date. Of the 9 EBAs that were excluded because
they lacked a manufacturer’s dossier or were exemp-
ted from the EBA process, 2 were concluded in 2011,
6 in 2012, and 1 during the first half of 2013.

For our subsequent analyses, we used the 42
remaining EBAs (representing 36 substances, 68
patient subgroups) (Figure 1). Among these 42
EBAs, the average duration of the EBA process was
211 days. One of these EBAs was concluded in
2011, 23 were concluded in 2012, and 18 were con-
cluded in the first half of 2013. The FJC found evi-
dence of benefit in at least 1 patient subgroup of 24
substances that it appraised in 25 EBAs.

Agreement between the FJC and Manufacturers,
and Between the FJC and IQWiG, in the Rating of
Added Benefit

Within 42 EBAs, the FJC appraised a total of 68
patient subgroups (as counted according to the FJC
definition of subgroups). Of these subgroups, 42
(61.8%) were identical to those defined by the manu-
facturer and 49 (72.1%) were identical to those
defined by IQWiG. Tables 2 and 3 compare the rating
decisions made by the FJC to those made by the man-
ufacturer and IQWiG at the patient subgroup level.

In general, the FJC’s rating was lower than that of
the manufacturer. Indeed, both parties agreed in their
rating for only 5 of the 68 patient subgroups. In most
cases (36 subgroups), the FJC decided that there was
no evidence of added benefit. Although the highest
rating (i.e., major added benefit) was used by manu-
facturers for 36 subgroups (52.9%), it was never
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used by the FJC. The weighted kappa coefficient was
0.21 (95% confidence interval 0.107–0.31), which
indicates low agreement between the 2 parties.

Agreement between the FJC and IQWiG was much
higher, with a kappa coefficient of 0.64 (95% confi-
dence interval 0.451–0.827) highlighting a substantial

degree of agreement on the 59 patient subgroups rated
by both institutions. In most cases (36 subgroups),
both institutions decided that there was no evidence
of added benefit. While the FJC’s rating was generally
lower than that of the manufacturer, that of IQWiG
was even lower: In 9 subgroups (15.3%), the rating

Figure 1 Status of all early benefit assessments (EBAs) initiated by 15 June 2013.
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given by the FJC was higher than that given by IQWiG.
Only 3 subgroups (5.1%) were rated higher by IQWiG
than by the FJC.

Evaluation of Endpoints by IQWiG and the FJC

Manufacturers presented evidence on different
endpoint in their dossiers. Most frequently, they pre-
sented evidence on morbidity (89.7% of patient sub-
groups), followed by adverse events (85.3%), quality
of life (72.1%), and mortality (70.6%).

In IQWiG’s assessment and the FJC’s appraisal of
evidence on different endpoints, we identified 5
types of decisions: 1) the evidence was disregarded
by IQWiG and/or the FJC, and no statement was
made about added benefit; 2) the evidence was eval-
uated by IQWiG and/or the FJC but was considered
insufficient; 3) the evidence was evaluated by IQWiG
and/or the FJC and considered sufficient, but no deci-
sion on added benefit was reported; 4) the evidence
was assessed by IQWiG and appraised by the FJC,
but no evidence of added benefit was found by either
party; and 5) the evidence was assessed by IQWiG

and appraised by the FJC, and evidence for benefit
was found by both parties (see Table 4).

Regarding the first type of decision, we observed
differences between IQWiG and the FJC. IQWiG was
more assiduous in its assessment of endpoints, fail-
ing to make a statement about added benefit for end-
points in only 1 patient subgroup (telaprevir in
hepatitis C patients). The FJC, however, was much
more likely than IQWiG to make no statement on
added benefit at the endpoint level, particularly in
the case of the endpoints mortality (16/48 patient
subgroups in which mortality had been included as
an endpoint) and quality of life (9/61 patient sub-
groups in which quality of life had been included as
an endpoint).

Regarding the second type of decision, we
observed that this type of decision was made most fre-
quently in the case of patient subgroups that included
information on adverse events (IQWiG, 34/56 patient
subgroups; FJC, 25/58 patient subgroups) and least
frequently in the case of patient subgroups that
included information on mortality (IQWiG, 21/58
patient subgroups; FJC, 14/48 patient subgroups).

Table 2 Decisions on Added Benefit by the Federal Joint Committee (FJC) and Manufacturers at Patient
Subgroup Level

FJC Decision
Manufacturer Decision

Less Benefit
Than Comparator

No Added
Benefit

Not Quantifiable
Added Benefit

Minor
Added Benefit

Considerable
Added Benefit

Major Added
Benefit Sum

Less benefit than comparator 0 0 0 0 0 0 0
No added benefit 0 4 0 0 0 0 4
Not quantifiable added benefit 0 5 0 0 0 0 5
Minor added benefit 0 7 0 1 0 0 8
Considerable added benefit 0 7 1 7 0 0 15
Major added benefit 1 13 7 8 7 0 36
Sum 1 36 8 16 7 0 68

Table 3 Decisions on Added Benefit by the Federal Joint Committee (FJC) and the Institute for Quality and
Efficiency in Health Care (IQWiG) at Patient Subgroup Level

FJC Decision
IQWiG Decision

Less Benefit
Than Comparator

No Added
Benefit

Not Quantifiable
Added Benefit

Minor
Added Benefit

Considerable
Added Benefit

Major Added
Benefit Sum

Less benefit than comparator 0 0 0 0 0 0 0
No added benefit 1 36 1 5 2 0 45
Not quantifiable added benefit 0 0 4 1 0 0 5
Minor added benefit 0 0 0 3 0 0 3
Considerable added benefit 0 0 0 2 4 0 6
Major added benefit 0 0 0 0 0 0 0
Sum 1 36 5 11 6 0 59a

a. Only patient subgroups rated by IQWiG;
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Regarding the third type of decision, we found
that, again, IQWiG appeared to assess endpoints
more assiduously than did the FJC. Whereas this
type of decision was made by IQWiG for 4 patient
subgroups, it was made by the FJC for 6 patient sub-
groups on the average across all endpoint categories.

For the remaining types of decisions (i.e., types 4
and 5), we found similar patterns of decision making
between IQWiG and the FJC. Evidence of added ben-
efit was found by both institutions in roughly the
same proportion of patient subgroups that included
the endpoints of mortality (IQWiG, 6/44; FJC, 7/48),
adverse events (IQWiG, 9/56; FJC, 7/58), and quality
of life (IQWiG, 1/45; FJC, 2/49). For morbidity, how-
ever, IQWiG appears to have been more strict than
the FJC in finding evidence of added benefit in
patient subgroups that included this endpoint
(IQWiG, 8/57; FJC, 15/61).

Impact of the Different Characteristics of the Early
Benefit Assessment Process on the Rating Decisions
Made by the FJC

The association between the type of evidence sub-
mitted by the manufacturer and the rating decisions
made by the FJC at the patient subgroup level (i.e.,
added benefit v. no added benefit) was significant
for subgroups that included evidence on morbidity
(P = 0.009) and adverse events (P \ 0.001) but not
for subgroups that included evidence on mortality (P
= 0.718) or quality of life (P = 0.783). The rejection of
a subgroup by the FJC was not associated with the rat-
ing decision of the FJC (P = 0.506), whereas the rejec-
tion of the comparator was (P = 0.003; see Table 5).

Some of the methods used to generate evidence
were associated with the rating decision made by
the FJC at the patient subgroup level. Manufacturers
had used a systematic literature review to generate
evidence in 78.4% of the subgroups for which the
FJC ultimately made a negative rating decision com-
pared with 45.2% of the subgroups for which the
FJC ultimately made a positive rating decision (P =
0.005). Similarly, manufacturers had used indirect
comparisons to generate evidence in 56.8% of the
subgroups for which the FJC ultimately made a nega-
tive rating decision compared with 29.0% of the sub-
groups for which the FJC ultimately made a positive
rating decision (P = 0.019). Finally, manufacturers
had used sensitivity analyses to generate evidence
in 83.3% of the subgroups for which the FJC ulti-
mately made a negative rating decision compared
with 58.1% of the subgroups for which the FJC ulti-
mately made a positive rating decision (P = 0.022).
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The various characteristics of the EBA process did
not appear to have an impact on the rating decision
made by the FJC at the patient subgroup level. Indeed,
no clear pattern of association was observed for the
average duration of the EBA process (P = 0.486), the
number of participants in the official hearing (P =
0.227), the number of written statements submitted
to the FJC (P = 0.170), the frequency of preliminary
rating decisions (P = 0.149), or the use by manufac-
turers of consultations (P = 0.149).

When looking at variables related to the cost of
a pharmaceutical, we found that patient subgroup
sizes (mean of the differences, 8761; P = 0.024),
annual treatment cost per patient (e6758; P = 0.001)
and maximum possible budget impact (e85,749,209;
P = 0.002) were significantly higher in the FJC’s doc-
umentation than in the manufacturers’ dossiers. In
the FJC’s documentation, the annual treatment costs
per patient were highest for the orphan drug ivacaftor
(e289,060) and lowest for apixaban (e85). The budget
impact was highest for aflibercept (e3,441,854,850)
and lowest for axitinib (e571,533).

There was a significant association between the
rating decisions of the FJC and the annual treatment
cost per patient (manufacturer dossier, P = 0.003;
FJC’s documentation, P = 0.006). Pharmaceuticals
with a higher annual treatment cost per patient in
either the manufacturer’s dossier or the FJC’s docu-
mentation were more likely to be rated by the FJC as
having an added benefit. When maximum possible
budget impacts (Figure 2) were graphed against the
extent of benefit, no clear pattern could be identified
(manufacturer dossier, P = 0.347; FJC’s documenta-
tion, P = 0.725).

DISCUSSION

We analyzed 42 EBAs concluded in Germany
between 1 January 2011 and 15 June 2013. These cor-
responded to 36 substances and 68 patient sub-
groups. By clarifying the roles of the parties in the
EBA process, our findings help explain the decisions
made by the FJC, highlight where the decision-mak-
ing process can be improved, and can guide manufac-
turers in the development of future submissions.

The findings of our analysis of agreement between
the different parties suggest that IQWiG and the FJC
may follow an unarticulated strategy. Whereas both
institutions frequently rated the added benefit of
pharmaceuticals much lower than did manufac-
turers, IQWiG appears generally to have taken the
hard line. From the manufacturer’s perspective, it

might be speculated that the role of IQWiG is to take
a very strict approach based purely on the submitted
evidence, whereas the role of the FJC is to step in and
soften the conclusion reached by IQWiG. The aim of
this strategy could be to make the final decision more
palatable to manufacturers. It should be noted in this
context that the FJC’s decision-making criteria
remain vague, with the only explicit criteria being
health benefits and severity of disease.18 Another
explanation for the divergence in rating decisions
between IQWiG and the Federal Joint Committee
might be found in the additional information made
available to the FJC during the official hearing.

Our findings regarding the type of evidence sub-
mitted at the endpoint level suggest that manufac-
turers have encountered problems in gaining
acceptance of their evidence base by IQWiG and
the FJC, particularly in the case of quality-of-life
data. Although it is difficult to do so at such an early
stage in the product life cycle, manufacturers should
strive to provide comprehensive data on quality-of-
life outcomes, as these are also increasingly consid-
ered to be of relevance by social health insurers in
Germany.28 For morbidity measures, there would
seem to be a clear opportunity for manufacturers to
intervene by submitting statements or participating
in the official hearing, as IQWIG appears to take
a particularly strict approach to evaluating these
measures.

Our findings also indicate that the rejection by
IQWiG or the FJC of the manufacturer’s choice of
comparator is associated with a negative rating deci-
sion by the FJC. To avoid having the entire evidence
base for what might be a truly beneficial pharmaceu-
tical rejected outright by either institution, manufac-
turers should take greater care when choosing
comparators. This issue may soon diminish in impor-
tance, however. Following a change in legislation in
June 2013, manufacturers now have greater leeway
in their choice of comparators.29

Divergent views on how patient subgroups should
be defined may lead the different parties occasionally
to choose different sizes for patient subgroups and
assign different costs to these subgroups. The fact
that the size of the patient subgroups and the annual
treatment costs were generally lower in the manufac-
turers’ dossiers than in the documentation produced
by the FJC suggests that manufacturers have submit-
ted lower values to reduce the risk of a negative rating
decision by the FJC. In contrast, the FJC appears to err
on the side of higher cost data estimates as a way to be
more cautious about the true cost for social health
insurers.
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Further, there was no pattern between rating deci-
sions of the FJC and the maximum possible budget
impact (as defined by the FJC). This finding suggests
that clinical benefit is the main decision-making cri-
terion used by the FJC. Concerns voiced by some
manufacturers that the FJC might be exceeding its
statutory authority and taking nonclinical evidence
into account therefore appear to be unfounded. This
being said, our measure of maximum budget impact
is only a rough proxy for real budget impact, as it cap-
tures direct medical costs only (i.e., the costs of drugs,
procedures, and diagnostics).30 Moreover, the market
penetration of a pharmaceutical is unlikely to reach
the total indicated population.

Although it was possible for the FJC to commission
cost-effectiveness analyses before AMNOG, this was
not done on a regular basis. Studies on pharmaceuti-
cal regulation in Germany have focused primarily on
the development of methods for assessing pharma-
ceuticals or have described individual decisions.9,31

Kreis and Busse,9 for example, describe the contro-
versial decision of the FJC on oral antidiabetics (gli-
nide class) in early 2011. Both IQWiG and the FJC
concluded that the glinides should be excluded
from reimbursement due to a lack of evidence on
long-term benefits. The German Federal Ministry of
Health challenged the decision, however, and

demanded a clear justification from the FJC. During
the discussion that accompanied the development
and passage of the AMNOG, law makers found fault
with the vagueness of the criteria being used by
IQWiG and the FJC, particularly that of ‘‘expedi-
ency.’’9 The documentation of the EBAs examined
in this study is comprehensive and largely consis-
tent, indicating that assessments of added benefit
have become more structured since the AMNOG
came into force. This is an encouraging development,
as the lack of a systematic approach to such assess-
ment and the vagueness of the decision-making crite-
ria in Germany had long been a concern.31

The large amount of data now compiled and sub-
mitted to regulators shortly after a pharmaceutical
has been launched represents a major advance in
technology assessment in Germany, as does the con-
sistent enforcement of the EBA process. Germany
has moved away from a system consisting primarily
of reference pricing applied to off-patent pharma-
ceuticals to one in which coverage decisions for
patented drugs are made based on the extensive
assessment and appraisal of clinical benefit.32

From a procedural perspective, the EBA process
seems to be accountable to the various stakeholders,
especially the manufacturers. As suggested by our
data, process characteristics do not influence the

Figure 2 Maximum possible budget impact and rating of added benefit per patient subgroup (n = 68) by the Federal Joint Committee (FJC).
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rating decisions made by the FJC at the patient sub-
group level. Thus, the concerns voiced by manufac-
turers about process uncertainties shortly after
ANMOG came into effect would seem unfounded.

The EBA process in Germany has been discussed
internationally as a model of technology assessment,
as it yields quick assessment and appraisal decisions
soon after market entry while using data submitted by
the manufacturer.12,15,16 The present study is one of
the first studies to analyze differences in the roles of
institutions that are involved in the separate stages
of assessment and appraisal but draw conclusions
using the same evidence. As suggested by our find-
ings, the main decision-making criterion of the FJC
is clinical benefit. Internationally, the French Haute
Autorité de Santé (HAS), which also appraises clini-
cal benefit, is the institution most similar to the Ger-
man FJC. One study has shown that all substances
evaluated by HAS between 2005 and 2010 have
entered subsequent price negotiations.33 In countries
that base their decisions on cost-effectiveness infor-
mation, such as the UK34 and Australia,35 coverage
decisions are frequently made for specific patient
subgroups, particularly those that show favorable
cost-effectiveness. Although IQWiG and the FJC eval-
uate patient subgroup sizes, we did not find any sig-
nificant associations between patient subgroup size
and the rating decisions made by the FJC at patient
subgroup level.

Our results can guide manufacturers in developing
future submissions, especially with regard to those
characteristics of the EBA process that manufacturers
themselves can influence. In terms of evidence gener-
ation, manufacturers should be aware that certain
methods, such as systematic searches and indirect
comparisons, have tended not to lead to a favorable
rating decision made by FJC, at least not without trig-
gering an audit. In many cases, the manufacturer pro-
vided evidence based on systematic searches or
indirect comparisons for all patient subgroups, but
the FJC tended to accept the evidence of added bene-
fit only for a small proportion of these subgroups. In 7
EBAs with mixed results in the rating of added bene-
fit by the FJC where systematic searches were pre-
sented, 12 subgroups were rated ‘‘no added benefit’’
whereas 9 subgroups were rated ‘‘added benefit.’’

Another issue that manufacturers may want to
consider is the methods they use to generate evi-
dence. For example, in 9 EBAs in which manufac-
turers used a systematic review to generate
evidence, IQWiG rejected the manufacturer’s choice
of comparator (8 EBAs) or the study period (1 EBA)
and would therefore not consider any of the

submitted evidence by the manufacturer. Disease
characteristics may be another reason why patient
subgroups in which added benefit was found were
less likely to have had systematic searches presented
as evidence. For example, if a treatment has dramati-
cally beneficial effects or no alternative treatment is
available, less evidence may be needed to show an
added benefit.

Our findings also highlight several areas in which
the decision-making framework itself could be
improved. While the EBA process and the related
documentation are very transparent, the decision-
making criteria are not. For example, the way in
which the FJC translates quantitative study results
into qualitative categories of added benefit at the
patient subgroup level is not explicit. Similarly, the
criteria used by the FJC at the endpoint level are not
explicit, and the FJC’s reporting of its conclusions
at this level is inconsistent and lacking in detail.

Finally, it remains unclear which decision-making
criteria are used by the FJC beyond clinical benefit.
The findings of our analysis of agreement between
IQWiG and the FJC suggest that other aspects do
indeed play a role, as the FJC softened the conclu-
sions drawn in IQWiG’s assessments in the case of
several patient subgroups that showed no evidence
of added benefit (Table 4). Currently, it is unclear
which criteria drive the differences between IQWiG
and the FJC in their evaluation of the same substance.

Limitations

Our analysis has several important methodological
limitations. Although the extent of a pharmaceutical’s
added benefit is determined at the patient subgroup
level, we had to conduct our analyses from the per-
spective of one stakeholder, as definitions of patient
subgroups can differ among the parties involved in
the EBA process. We selected the FJC’s perspective.
Our imputation of data for the subgroups that had
not been defined by the manufacturers (10 sub-
groups/5 substances) or IQWiG (2 subgroups/1 sub-
stance) may therefore have biased our findings. We
believe, however, that this bias of unknown direction
is small because, in our sample, IQWiG or the FJC
most often split or merged subgroups. This means
that the manufacturers’ data and rating decision
applies to the newly defined subgroups just as it
did to the original ones.

In general, standardizing data using a structured
list of variables can lead to bias, not least through
the omission of information. This is particularly
problematic if the goal of the research is to capture

COVERAGE DECISION MAKING IN GERMANY SINCE AMNOG

ORIGINAL ARTICLE 1045

 at PENNSYLVANIA STATE UNIV on September 15, 2016mdm.sagepub.comDownloaded from 

http://mdm.sagepub.com/


variation in the presentation of evidence and the rat-
ing decisions made at the endpoint level. Although
we analyzed whether IQWiG or the FJC had evaluated
data at the endpoint level, we did not check whether
the endpoint level itself was clinically relevant.
Strictly speaking, we can therefore only claim to
have measured the relationship between the evi-
dence available at the patient subgroup level and
the rating decisions made by the FJC at the patient
subgroup level.

On a case-by-case basis, we aggregated decisions
for each of the 4 endpoint categories (if there was
more than 1 type of endpoint in a given patient sub-
group: e.g., data on 2 adverse events). In such cases,
we captured the highest rating of added benefit. As
this definition may lead to bias toward a more favor-
able rating of endpoint categories, our findings may
reflect an overly optimistic picture of rating decisions
made by IQWiG or the FJC.

The relative youth of AMNOG means that we were
unable to perform multivariate analysis. We never-
theless felt that it was important to conduct an early,
first analysis of the different parties’ rating decisions
to help increase the transparency of the EBA process
and potentially reduce the transaction costs of all
stakeholders. Furthermore, our small sample size
did not allow us to stratify decisions for statistical
testing according to disease-related characteristics,
such as indication or orphan drug status. Also, it
would have been interesting to analyze the rating
decision of the different parties according to disease
severity or some measure of innovation. Finding
objective measures of these, particularly for innova-
tion, is challenging, however, and would have gone
beyond the bounds of this early analysis.

Last, the initial rating decisions of IQWiG and the
FJC will not be representative of the rating decision
made by both institutions over the long run. Manufac-
turers will learn from the choices they made in pre-
senting evidence in their initial submissions. Over
time, they will adjust to the criteria used by IQWiG
and the FJC. The time lag between the late-phase clin-
ical trials used to generate evidence and market
launch will always result in some uncertainty in
terms of the treatment standards that are used as
comparators.

CONCLUSIONS

The EBA process introduced in Germany as part of
the AMNOG in January 2011 aims to reduce the
expenditure of statutory health insurers and promote

innovation in pharmaceutical development. It is a rel-
atively young piece of legislation, however, and has
led to concerns by manufacturers about process
uncertainty. The findings of our study suggest that
the 2 institutions involved in the assessment and
appraisal stages of the EBA process may follow differ-
ent roles based on an unarticulated strategy. In its rat-
ing of any given pharmaceutical’s added benefit over
a comparator treatment, IQWiG appears take a harder
line than either the manufacturer or the FJC. The FJC
subsequently takes a range of explicit and nonexplicit
criteria into account to soften this decision, leading to
an outcome that is presumably more acceptable to the
manufacturer.

While the EBA process and related requirements
for documentation are transparent, the decision-mak-
ing criteria used by IQWiG and the FJC are not. The
findings of our study suggest that from the manufac-
turer’s perspective, the main challenges when sub-
mitting dossiers are to choose the appropriate
evidence at the level of individual endpoints and to
choose the appropriate comparator. In cases where
manufacturers succeeded in meeting these 2 chal-
lenges, however, the FJC appears to have based its rat-
ing decisions on clinical evidence. Concerns voiced
by some manufacturers that the FJC might be exceed-
ing its statutory authority and taking nonclinical evi-
dence into account appear to be unfounded. The fact
that the majority of EBAs in our sample resulted in
favorable rating decisions by the FJC and therefore
entered the stage of price negotiations should
strengthen confidence in this new technology assess-
ment process over the long run.

Note

Presented at the 5th annual meeting of the German Health
Economics Association, Essen, Germany, March 2013;
and the 9th World Congress on Health Economics (iHEA),
Sydney, Australia, July 2013.
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