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Original research:  
Factors influencing the outcomes of the AMNOG benefit assessment in Germany  

Abstract 

Background: Since 2011, pharmaceutical companies have to proof the added benefit of new drugs in Germany. 

The benefit assessment is in relation to an “appropriate comparator therapy” (ACT) defined by the Federal 

Joint Committee (FJC). Based on the benefit assessment, a reimbursement price is negotiated. In order to proof 

added benefit, it is essential to provide evidence on patient-relevant outcomes from direct head-to-head 

comparisons with the ACT. Indirect treatment comparisons and evidence based on surrogate parameters are 

usually not sufficient. FJC often splits the indication into different subpopulations. 

Objective: The objective was to analyse whether factors beyond the clinical evidence have influence on the 

benefit assessment of the FJC. 

Methods: All benefit assessments between 2011 and 2015 were included in the analysis. The benefit for each 

drug was calculated by weighting the evidence grade, strength of evidence and size of subpopulations. Drugs 

were then clustered in high, low or no benefit. Univariate logistic regression was used to identify variables with 

potential influence (p<0.25). Those variables were included in a multivariate logistic regression model and 

variables with p>0.1 were excluded in a stepwise approach.  

Results: The final multivariate logistic regression identified that following variables increase the chance of 

getting a higher benefit:  pharmacologically innovative drug, drugs in disease areas with high unmet medical 

need, drugs in oncology or infectious diseases, and drugs for which the FJC can split the assessment into 

subpopulations. 

Conclusions: The analysis identified variables beyond clinical evidence that influence the benefit assessment by 

the FJC and provided a better understanding of decision making by the FJC. 

Key Words: AMNOG, HTA, benefit assessment, pharmaceuticals, Germany 
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Key points for decision makers: 

 Clinical evidence on patient-relevant outcomes from direct head-to-head trials is essential for the 

AMNOG benefit assessment in Germany. 

 The study points out that other factors can improve the chance for a good benefit assessment: 

pharmacologically innovative drug, drugs in disease areas with high unmet medical need, drugs in 

oncology or infectious diseases, drugs for which the FJC can split the assessment into subpopulations. 
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1. Background 

In the past, drug prices of new, patent-protected drugs in Germany were not regulated, i.e. free pricing with 

full reimbursement. Thus, drug prices had been among the highest in Europe [1,2]. In 2011, the German act on 

the reform of the market for medicinal products (Arzneimittelmarktneuordnungsgesetz, AMNOG) introduced a 

benefit assessment of new drugs followed by negotiations of a maximum reimbursement price. Today, free 

pricing is limited for the first twelve months after product launch. After one year, pharmaceutical companies 

have to lower their price to the negotiated level. However, reimbursement is still granted [3]. Thus, AMNOG 

introduced the concept of value-based pricing into the German pharmaceutical market [4]. It had three 

objectives. First, the best and most efficacious drugs should be available in Germany. Second, price and 

prescription of drugs need to be cost-efficient. Finally, AMNOG should provide a framework for balancing 

incentives for innovation, adequate care for patients and saving jobs in the pharmaceutical industry. AMNOG 

resulted in a decrease of drug prices to the lower European level [5] and achieved thus one of the objectives. 

However, a considerable number of drugs have been taken from the market as a consequence of the AMNOG 

(see below). 

Figure 1 shows the process of the AMNOG. The Federal Joint Committee (FJC, Gemeinsamer Bundesausschuss) 

appraises the added benefit of a new drug based on a manufacturer’s dossier, an assessment by the Institute 

for Quality and Efficiency in Health Care (IQWiG) and comments on the assessment report made by 

pharmaceutical companies and experts’ opinions in a commentary phase. The benefit is appraised in 

comparison to a so-called “appropriate comparator therapy” (ACT). The ACT is defined by the FJC and should 

reflect evidence-based standard of care. In general, only clinical evidence of a new drug in comparison with the 

ACT serves as a basis for the benefit assessment. If a direct, head-to-head clinical trial is missing, indirect 

treatment comparisons (ITC) can be considered. However, the chance that ITC will be accepted is very small. In 

most cases in which ITC have been conducted either the applied methodology was not sufficient or clinical 

trials included in the ITC were too heterogeneous with respect to study duration or patient population, for 

instance [6,7].  Furthermore, the added benefit has to reflect a patient-relevant effect, i.e. mortality, morbidity, 

or quality of life. Surrogate parameters like lab parameters, e.g. HbA1c in diabetes, or radiographic diagnostics, 

e.g. progression-free survival in cancer, are usually not accepted to prove an added benefit. Only some 

exceptions are made, e.g. sustained virological response in hepatitis C [8]. Even patient preferences or 

treatment satisfaction are not accepted as surrogates for quality of life
 
[9]. The outcome of FJC’s benefit 

assessment can be a “smaller” benefit than the ACT or “no” added benefit. In this case, the negotiated price 

may not lead to higher costs for sickness funds than the ACT. If an added benefit is granted, the FJC classifies 

the benefit as “minor”, “considerable” or “major”; in cases in which it is not possible to quantify the added 

benefit due to limitations in the clinical evidence, the FJC can classify it as “not quantifiable”. Furthermore, the 

FJC states the strength of evidence for the added benefit with categories of “proof”, e.g. two or more clinical 

trials showing an added benefit, “indication”, e.g. only one clinical trial available” or “hint”, e.g. one clinical trial 

with deficits, for instance in study length or with biases. Finally, the FJC can assign different benefit levels in 

different subpopulations of the therapeutic indication of the drug. Usually, the FJC distinguishes different lines 
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of treatment or severity of disease. For drug with an added benefit, sickness funds and manufacturer negotiate 

a price which reflects the benefit, but also takes into account European price levels and the price level within 

the therapeutic indication.     

Figure 1: AMNOG process 

 

IQWiG: Institute for Quality and Efficiency in Health Care; FJC: Federal Joint Committee; ACT: appropriate comparator 
therapy 
*: Orphan Drugs have an added benefit by law until annual sales rise above 50m € 

 

For orphan drugs, the dossier assessment is performed by the FJC office. Orphan drugs have an added benefit 

as long as their annual sales stay below 50 mio. € [3]. Drugs which can be included in an internal fixed 

reference price (FRP) group are assessed within the FRP group according to slightly different criteria. If those 

drugs cannot show a therapeutic benefit, they will be included in the FRP group without a price negotiation. 

Usually, direct clinical evidence in comparison to the ACT showing improvements in patient-relevant endpoints 

is needed to prove an added benefit. Schwander et al. showed that the added benefit is significantly correlated 

with the “evaluation of pharmaceutical innovations” (EVITA) score which compromises an assessment of 

efficacy and safety of the drug [10].  Fischer and Stargardt analyzed the impact of the characteristics of the 

benefit assessment process, evidence generation methods and type of evidence as well as budget impact on 

the benefit assessment. Process characteristics were not associated with benefit assessment, but the type of 

evidence was associated for morbidity and adverse events [11]. However, those analyses focused only on a 
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single variable or univariate analysis and were based on a relatively low number of benefit assessment. The 

objective of this paper is to analyze factors influencing the German benefit assessments beside the clinical 

evidence in multivariate approach. 

2. Methodology  

2.1 Database 

All benefit resolutions made between 2011 and 2015 by the FJC were included in the analysis. Some drugs have 

been re-assessed in this time-period. The current study focused on the most recent assessment. Drugs with a 

“not quantifiable” benefit were excluded, because they cannot be assigned to the benefit categories. 

Furthermore, drugs which have been included in a FRP group were not considered, because the assessment 

procedure is different.  

The documentation of the benefit assessment was the main source for the analysis. It is standardized and 

contains the manufacturer’s dossier, the dossier assessment by IQWiG or FJC, the resolution of the FJC 

including its rationale, and the documentation of the commentary phase [12].    

2.2 Calculation of benefit 

For many drugs, the added benefit differs between subpopulations. In earlier analyses, the highest benefit 

assigned in one of the subpopulations has been used as a proxy for the added benefit of the drug without 

considering the strength of evidence or lower benefit levels in other subpopulations 
 
[10]. In order to capture 

the benefit in all subpopulations the following algorithm was applied to calculate an overall benefit of the drug. 

First, the benefit was graded with 1 for “major”, 2 for “considerable”, 3 for “minor“, 4 for “no” and 5 for 

“smaller” benefit in each subpopulation. This grade was upgraded by -0.33 for a proof of benefit and 

downgraded by 0.33 for a hint. Second, a weighted average over all subpopulations was calculated by 

weighting with the population sizes. For example, fidaxomicin in Clostridium difficile infections has a proof of 

considerable benefit in 19.800 patients (grade 1.67), and no benefit in 13.500 patients (grade 4.00) resulting in 

an overall weighted benefit of 3.1. This example illustrates that focusing only on the highest benefit granted 

leads to a considerable benefit. On the other hand, considering all subpopulation leads to a minor overall 

benefit and reflects the benefit of the drug more accurately. Figure 2 compares the two concepts showing that 

many drugs with a high benefit in one subpopulation have only minor overall benefit in the whole patient 

population. In order to analyze influencing factor by multinomial logistic regression analysis, the drugs were 

clustered in categories of high benefit (weighted average benefit between 0.67 and 2.99), low benefit (3.00 to 

3.99) and no benefit (> 4.00).   
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Figure 2: Comparison of highest added benefit and weighted average benefit 

 

 

2.3 Potential factors influencing the benefit assessment 

Table 1 shows the variables which were included in the analysis. Manufacturers complained that the FJC slices 

the indication to subpopulations in order to deteriorate the overall benefit of the drug. Therefore, it was 

analyzed whether slicing into subgroups really has an influence on the overall benefit assessment. The 

experience of the manufacturer might also have an influence on the benefit assessment, because more 

experienced companies potentially have learned from past assessments. It is unclear whether the choice of 

generic, older drugs as ACT can result in a better benefit assessment, because it can be assumed that it is easier 

to prove therapeutic improvement against older therapies than newer innovative therapies. Analyses for other 

countries have shown that therapy areas can have an impact on the outcome of a health technology 

assessment which leads to inclusion of the therapy areas into the analysis [13, 14]. Innovativeness was included 

measured by the so-called Fricke-Klaus classification which classifies drugs as highly innovative, e.g. new mode 

of action with therapeutic impact, medium level of innovation, e.g. drugs with improved pharmacology, and 

low level of innovation, e.g. me-too drugs. This classification is mainly based on the pharmacological 

innovativeness and less on clinical data compared with the EVITA score used by Schwander et al. [10]. The 

Fricke-Klaus classification was used because the EVITA score assesses mainly the therapeutic benefit and is 

much more reliant on the clinical data which are also the basis for benefit assessment. EVITA and the AMNOG 

measure mainly the same concept while Fricke-Klaus focus on pharmacological aspects and can serve as an 
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indicator for innovativeness which is not necessarily, but potentially correlated with the benefit assessment. 

Database for the Fricke-Klaus classification was the annually published medical prescription report [15]. 

Furthermore, medical need for new therapeutic options was assessed based on the severity of disease and 

number of therapeutic options available. Population size and potential budget impact were included in the 

analysis to test whether the potential impact on the health care system has an influence on the benefit 

assessment. The manufacturer’s decision to take the drug from the market after the benefit assessment was 

also analyzed. Finally, the FJC can limit the duration of the benefit assessment and reassess the drug after a 

period of time. It was analyzed whether this decision influences the benefit assessment of the drug.       

Table 1: Definition of variables included in the analysis 

 

2.4 Statistical analysis 

Descriptive statistics were calculated for any variable in the complete sample and stratified by outcome group 

(high vs. low vs. no benefit). Pearson correlation was used to get a first impression of this data. Multinomial 

logistic regression was used to identify variables with potential influence of the benefit assessment. In a first 

step, univariate regression was run to ascertain the degree of correlation. Based on these regression, a subset 

of variables with at least moderate significance (p<0.25) was identified and put forward in a multivariate 

logistic regression. The multivariate model was reduced by stepwise removing variables with significance levels 

above a threshold of 0.10 yielding the final model.  Statistical analysis was performed with IBM SPSS, version 

23. 
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3. Results 

3.1. Univariate analysis 

Between 2011 and 2015, 127 drugs have been appraised by the FJC. Four drugs have been included in fixed 

reference groups. 16 drugs have a non-quantifiable benefit. Thus, 107 drugs were included in the analysis. Of 

those, 48 (44.9%) had no added benefit, 38 (35.5%) a low benefit and 21 (19.6%) a high benefit. Table 2 shows 

the characteristics of the included drugs for the complete sample as well as the different benefit categories 

including the p-value for the correlation of the variables with the benefit category. Table 3 shows the results of 

the univariate logistic regression.   

Some variables were based on the resolutions by the FJC. For 63% of drugs, the FJC sliced the population into 

different sub-population, ranging from 50% in drugs with no benefit and 81% in drugs with high benefit. The 

price level of the appropriate comparator therapy was available for 94 drugs and it was a generics’ price level 

for 31.9%, a mixed level for 50.0% and the level of patented-drugs in 18.1% of drugs. The analysis showed a 

correlation between ACT price and benefit category. The univariate regression revealed a higher chance to 

achieve a high benefit for drugs with more expensive ACT. Thus, manufacturers more often failed to show an 

added benefit vs. older off-patent drugs. This can be explained by the fact that clinical studies often target on 

comparisons with newer patent-protected drugs, e.g. drugs from the same drug class like new gliptins in 

diabetes which have been compared with other gliptins and not with metformin or sulfonyl urea which were 

defined as ACT therapies.  The FJC limited the duration of their assessment in 17% of their resolutions, but only 

in 6% of drugs with no benefit and in 32% of drugs with low benefit. Time-limitation of the FJC resolution was 

significantly more likely in those with low benefit. Manufacturers were significantly less likely to opt-out when 

the FJC assigns a high benefit.  

Other variables were related to the drug itself. For 94 drugs, the degree of pharmaceutical innovation was 

available. 36.2% had a high degree of innovation e.g. new mode of action, 21.3% a medium degree and 42.6% a 

low degree of innovation e.g. me-too products. The descriptive analysis showed a clear correlation between 

level of pharmacological innovativeness and patient-relevant added benefit which showed statistical 

significance in in the univariate regression. Medical need was also highly correlated with the benefit category 

ranging from 13% of drugs targeting high medical need in the no benefit category to 81% in the high benefit 

category resulting in a clearly significant increased chance to achieve a higher benefit when targeting higher 

medical need. With respect to therapeutic areas, oncology drugs represented 24.3% of all drugs assessed 

followed by 18.7% in metabolic diseases (thereof 80% in diabetes which is the single most assessed indication), 

12.1% in infectious diseases, an 11.2% in CNS. All other therapeutic areas accounted for less than 5% of 

assessments. Oncology drugs represented 8% of drugs without added benefit, but 48% of drugs with a high 

benefit resulting in a significant positive association of oncology and higher benefit level. The same positive 

correlation was found for infectious disease drugs. Most CNS and metabolic drugs had no added benefit and 

were merely unable to achieve a high added benefit level. For all other therapeutic areas, no clear correlation 
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was found. Furthermore, there was clear negative correlation between the size of the target patient population 

and the benefit level with an average of 763.000 patients in the no benefit category and 35.000 patients in the 

high benefit category. The potential budget impact showed no correlation with the benefit assessments.  

Manufacturers had average experience of 1.5 dossiers before the most recent assessment (range 0-8) which 

did not differ between benefit categories and is not statistically significant in the regression.  

Table 2: Characteristics of included drugs 

 

*: data available for n=94 drugs with no benefit (n=48), low benefit (n=27), high benefit (n=19) 

**: data available for n=94 drugs with no benefit (n=42), low benefit (n=33), high benefit (n=19) 
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Table 3: Univariate logistic regression 

 

*: data available for n=94 drugs with no benefit (n=48), low benefit (n=27), high benefit (n=19) 

**: data available for n=94 drugs with no benefit (n=42), low benefit (n=33), high benefit (n=19) 

 

3.2 Multivariate analysis 

Table 4 shows the outcome of the multivariate logistic regression. After elimination of variables with no 

significant impact, five variables remained. The slicing of the target population in different sub-population 

significantly increased the chance to achieve an added benefit. This reflects that FJC often assigns a benefit 

only in one subpopulation. Pharmacologically more innovative drugs were significantly more likely to achieve a 

higher added benefit than me-too drugs. The higher the medical need, the more likely drugs showed an added 

benefit. Drugs in oncology and infectious diseases, mainly targeting hepatitis C or  HIV, had higher odds to 

show added benefit.  
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Table 4: Multivariate logistic regression 

*: data available for n=94 drugs with no benefit (n=42), low benefit (n=33), high benefit (n=19) 

 

4. Discussion 

A positive AMNOG benefit assessment relies on clinical data on patient-relevant endpoints in direct head-to-

head comparisons with the relevant appropriate comparator therapy which is defined by the FJC. Aspects of 

the AMNOG process do not influence the outcome of the benefit assessment as shown by Fischer and 

Stargardt in univariate analysis [11]. This study represents the first multivariate analysis of factors influencing 

the outcome of the AMNOG benefit assessment and goes beyond those reflecting the clinical evidence or 

process attributes. The results suggest that pharmaceuticals with an innovative mode of action targeting high 

unmet medical need indications are more likely to achieve a better benefit assessment. The finding on 

pharmacological innovativeness is in line with a finding of a univariate analysis by Schwander et al. for Germany 

[10], but also for Wales [18]. Medical need has been measured by disease severity, e.g. mortality risk, 

chronically debilitating conditions, complication risk, and number of alternatives. It is based on similar criteria 

as in the analysis by Svensson et al. who measured disease severity by shortened lifetime or severe mutilating 

diseases under current treatments and found a clear influence of disease severity on reimbursement decisions 

in Sweden [19]. Disease severity was also an influencing factor for reimbursement in Australia
 
[20]. 

Furthermore, drugs in oncology and infectious diseases have also a better chance for a positive benefit 

assessment. In the univariate analysis, CNS and metabolic drugs appear to have a lower benefit, but this finding 

was not significant in the multivariate analysis. Similar findings occurred in most analyses of benefit 

assessments or reimbursement decisions in other countries [13,14,21,22], but not in all [23] 

Slicing of the patient population into smaller subgroups has been attacked by manufacturers as a measure to 

reduce the strength of evidence, i.e. significant benefits in the whole clinical trial population may not be 

significant after splitting into subpopulations, and to lower the chance of achieving added benefits. However, 

the FJC usually distinguished whether the licensed indication of the drug under review or comparator therapy 

requires slicing, i.e. different indications like melanoma or lung cancer, different line of treatments like first or 

second line treatment, different disease stages for example in COPD, use as monotherapy or in combination. 
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Rarely, the FJC distinguished subgroups because of different effectiveness; for pertuzumab in metastatic breast 

cancer the FJC assigned different benefit levels in patients with or without visceral metastases for instance. The 

recent analysis shows that drugs in which subpopulations can or have to be separated have a better chance to 

achieve a positive benefit assessment. Thus, the differentiated assessment by FJC supports manufacturers in 

the benefit assessment.  In contrast to analyses from other countries which identified the burden to the health 

system, e.g. budget impact or population size, as influencing factors for reimbursement decisions [13,19-23] , 

this variable did not play a role in the German benefit assessment.  

This study is the first multivariate analysis on factors which influence decision making in the AMNOG process. 

In contrast to earlier studies, it was focused on the weighted average benefit and not on the highest benefit 

granted by the FJC [10]. The recent approach showed that a number of drugs with considerable benefit in one 

subpopulation have only a minor benefit across all subpopulations. Other analysis looked into each subgroup 

separately without considering the strengths of evidence which is part of the FJC resolution [11]. It was chosen 

to calculate the weighted average benefit for each drug, because it captures the evidence across all 

subpopulations in one single number and thus reflects the overall benefit which is the basis for the price 

negotiations which do not differentiate prices in subpopulations. By clustering the drugs into three benefit 

categories, information on the heterogeneity on benefits is lost and the clustering is probably oversimplified. 

Data extraction was based on published information which might not capture all rationales in the appraisal of 

the FJC. 

   

5. Conclusion 

In 2011, Germany introduced a benefit assessment and price negotiation system for new drugs in order to 

implement value-based pricing and to reduce expenditure for patent-protected drugs. This system did not 

change the reimburseability of new drugs in Germany, but introduced a measure to lower drug prices.  The 

system is relatively new compared with health technology assessment in other countries like UK, The 

Netherland, France, Australia, Sweden and others. It has been shown that direct head-to-head comparisons 

with the appropriate comparator therapy defined by the Federal Joint Committee (FJC) showing improvement 

in patient-relevant outcomes are essential to get a positive benefit assessment which is the basis for better 

outcomes in the price negotiations. The recent analysis revealed that manufacturers are more likely to achieve 

a positive benefit assessment if they focus on indications with a high medical need and develop drugs with 

innovative pharmacological mode of actions. In two therapy areas, it is more likely that to achieve a positive 

benefit assessment, i.e. oncology and infectious diseases. The FJC was attacked in the past for slicing target 

populations in subpopulations in order to limit the statistical relevance of the clinical data presented by the 

manufacturer. The analysis showed that the slicing provides a chance for manufacturers to get their drug 

assigned an added benefit strengthening their position in the price negotiations.  
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