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Background 
According to the 2011 German Report on Drug Prescriptions (Arzneiverord-
nungs-Report), drug usage in statutory health insurance increases with age: from 
66 defined daily doses (DDD) per insured person between the ages of 20 to 24, to 
up to 1,521 DDDs for the age group 85 to 89 years (Figure 1)[1]. The risk of 
adverse drug reactions (ADR) depends on the characteristics of the drugs 
administered, the number of drugs administered to one patient, the age of the 
patient, and concomitant diseases[2–5]. Thus, the ADR risk should be reflected in 
the number of spontaneous reports for different patient age groups. 

Figure 1: 
  

Drug usage per insurant 
in German statutory 

health insurance 2010 
related to different age 
groups in defined daily 

doses (DDD)[1] 

Objective and Methods 
We analysed the association of drug usage with the number of spontaneous 
reports in different age groups of patients (≥ 20 years of age) based on the data 
from the German Report on Drug Prescriptions (2006 to 2010) and the data found 
in the German spontaneous reporting database. We performed the analysis for 
the whole spectrum of small molecule drugs and give specific examples:  
(1) antibiotics (Anatomical Therapeutic Chemical (ATC) Classification System J01), 
(2) antithrombotic agents (ATC B01) and (3) psycholeptics (ATC N05: anti-
psychotics, anxiolytics, hypnotics and sedatives). 

Results 
84,905 spontaneous ADR reports were available for the peroid 2006 to 2010. 
Reports without information about the age of the patient (n = 24,380) were 
excluded. Hence, 60,525 reports were included in the analysis.   
The rate of spontaneous ADR reports was 586 reports per 1 million insured 
persons between the ages of 20–24 years, and increased up to 1,630 reports per 
1 million in the 75–79 age group (Figure 2). In the ≥ 85 age group, the reporting 
rate decreased to 1,184 reports for patients older than 90 years. Taking into 
account the drug usage in the different age groups, the reporting rate was 0.19 
reports per million DDD prescribed for patients aged 85–89 years, and 1.96 
reports for 20–24 year olds (Figure 3). 

Discussion 
The rate of spontaneous reports increased up to an age of 79, but declines in 
older age groups (≥ 85 years). If the age-related differences in drug usage are 
considered, the reporting rate of suspected adverse drug reactions is about ten 
times lower in elderly patients with high drug usage compared to younger age 
groups. The examples of antibiotics, antithrombotic agents and psycholeptics 
reveal significant differences in the age-dependant rates of spontaneous reports 
per prescribed defined daily doses for different drug classes. Since many studies 
have revealed a higher risk of adverse drug reactions in older patients, the reason 
for these observations require further investigation. 
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Figure 4: Mean annual number (2006–2010) of 
prescribed defined daily doses (DDD) 
of antibiotics (ATC J01) per insurant 
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Figure 2: 
 

Number of spontaneous 
reports 2006–2010 per 

million insurants in 
relation to different age 

groups 
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Figure 3: 
  

Rate of spontaneous 
reports per million 

prescribed defined daily 
doses in relation to 

different age groups 

The results of the analyses of antibiotics, antithrombotic agents and psycholeptics 
are shown in Figures 4 to 9.  
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Figure 5: Rate of spontaneous reports per million 
prescribed defined daily doses (DDD) of 
antibiotics in relation to different age 
groups 

Example 2: Antithrombotic agents 

Example 3: Psycholeptics 
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Figure 6: Mean annual number (2006–2010) of 
prescribed defined daily doses of 
antithrombotic agents (ATC B01) per 
insurant 

2,04 

1,07 

2,13 

1,37 

1,11 

0,73 0,67 

0,46 
0,54 0,54 0,49 0,46 0,50 

0,37 0,40 

0,00

0,50

1,00

1,50

2,00

2,50

Age [years] 

N
um

be
r o

f r
ep

or
ts

 p
er

 m
ill

io
n 

D
D

D
 

Figure 7: Rate of spontaneous reports per million 
prescribed defined daily doses (DDD) of 
antithrombotic agents in relation to 
different age groups 
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Figure 8: Mean annual number (2006–2010) of 
prescribed defined daily doses of 
psycholeptics (ATC N05) per insurant 

Figure 9: Rate of spontaneous reports per million 
prescribed defined daily doses (DDD) 
of psycholeptics in relation to different 
age groups 

Example 1: Antibiotics 
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