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The Netherlands Pharmacovigilance Centre Lareb has seen an increase in reports of 

adverse drug reactions (ADRs) after patients’ brand of drugs have been changed (generic 

substitution). Often, these reports also mention a reduced drug efficacy. Usually these 

switches between  brands of drugs are a result of the Preference Policy of Dutch Health 

Insurance companies, but drug shortages of a particular brand can also play a role.  

To identify for which drugs ADRs related to generic drug substitution were reported and to 

study the usability of a change point analysis (CPA) to detect meaningful changes in the 

reporting pattern over time.  

Reports from 2006-2016 containing the MedDRA® LLT ‘Therapeutic response unexpected 

with drug substitution’ were selected. For the drugs (ATC-7) that were reported most often 

(>25 reports) a change point analysis (CPA) was used to get insight in the pattern of reports 

on drug substitution over time. With the CPA the reports of a specific association are 

counted per time period, and changes in the mean counts per time period can be detected 

by different methods (open-source software R) [1]. The reports were counted per week, 

and the Pruned Exact Linear Time (PELT) method with the ‘Modified Bayesian Information 

Criterion (MBIC)’ penalty was used to detect changes in the mean. The results of the CPA 

were compared with a clinical assessment of the reports by a trained assessor.  

Lareb received 2667 reports on ADRs related to drug substitution. There were 20 drugs 

with >25 reports on drug substitution.  There is a postive trend for reports received  related 

to drug substitution (see Figure 1). 
 

Table 1. Drugs where ADRs related with drug substitution on ATC 7 were reported n> 25 

  

 

 

 

    Figure  1.  number of reportes related to drug substitution per year 
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When studying the change points for these 20 drugs; 12 Changepoints indicating an 

increase in reporting were detected for 5 drugs, and for 15 drugs there was no change 

point. Levothyroxine was the drug with the most ADRs (N=295) reported after drug 

substitution and with the most change points indicating an increase in the number of 

reports (n= 4) (see Figure 2). Most often a statistical ‘change point’ coincided with the 

action that Lareb had undertaken on the basis of case-by-case analyses. For 2 drugs 

(methotrexate and rivastigmine) a total of 3 signals were issued, while no statistical change 

point was detected.  
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Figure 2: plot of the reports per week on the association between the drug levothyroxine and the MedDRA LLT ‘Therapeutic response unex-

pected with drug substitution’. 

Conclusion 

The CPA can be a useful tool to study pattern changes. However, lack of a 
statistical change in the reporting pattern does not  necessarily rule out that 
problems due to substitution did arise. This is also due to the chosen sensi-
tivity of the CPA method, which prevents too many false-positive signals. 
Clinical assessment of the cases 
remains indispensable.  
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Read our report 
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media/3069/lareb-rapport-
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NUMBER OF REPORTS DRUG (ATC 7 LEVEL) 

295 LEVOTHYROXINE 

191 ETHINYLESTRADIOLE/LEVONORGESTREL 

130 OMEPRAZOLE 

107 METHYLPHENIDATE 

93 METOPROLOL 

91 SIMVASTATIN 

63 ATORVASTATIN 

49 PAROXETINE 

47 SALBUTAMOL 

45 VENLAFAXINE 

45 METFORMIN 

40 PERINDOPRIL 

39 IRBESARTAN 

37 RIVASTIGMINE 

32 PANTOPRAZOL 

32 SALMETEROL/ FLUTICASONE 

31 LOSARTAN 

28 ENALAPRIL 

28 ESOMEPRAZOLE 

28 

 
 

METHOTREXATE 

R² = 0,6507
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