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Relevance of drug utilisation studies in the 
context of drug regulation

• Risk management plans and risk minimisation
• Continuous evaluation of risk/benefit

• Prescribing behaviour (contraindications, risk groups, off label 
use...)

• Effect of specific risk minimisation activities/measures

• Methods
• Process indicators: succesful implementation according to plan 

(surveys, prescribing and dispensing data)

• Outcome indicators: ADR occurrence or severity (PASS)

Prieto et al, Pharmacoepidemiol Drug Saf 2012



The risk management cycle
Guideline on Good Pharmacovigilance Practices (Module V) of the 
European Medicines Agency (EMA) 



Measuring the impact of regulatory interventions
Outcome measures evaluated

Outcome measure Articles n (%) 

Drug utilization 84 (54.9)

Health outcomes 42 (27.5) 

Knowledge, behaviour or clinical practice 27 (17.6)

153 studies included based on literature search

Measuring the impact of medicines
regulatory interventions – Systematic review
and methodological considerations
Goedecke et al, Br J Clin Pharmacol 2018



Measuring impact of regulatory interventions
Study designs and analytical approaches

Design and analytical method Articles n (%) 

Before/after time series 101 (66.0) 

Descriptive analysis only 21 (13.7) 

Descriptive statistics with significance test 12 (7.8) 

Interrupted time series regression 48 (31.4) 

Other models 20 (13.2)

Before/after cross-sectional study 24 (15.7) 

Single time point cross-sectional study 21 (13.7) 

Cohort study 6 (3.9) 

Randomized controlled trial 1 (0.7) 

Goedecke et al, Br J Clin Pharmacol 2018



Evaluating interventions



Study designs

• Observational studies

• Quasi-experimental studies
• Uncontrolled before-after

• Time series designs

• Controlled before-after

• Cluster-randomised studies
Evidence



Before-after comparison
Simple cohort design

Effect measure: after–before difference or after/before ratio,

(could be adjusted for general trend)



Before-after comparison
with control group

Effect: after–before or after/before, groups compared



Time series analysis
Does the observed change differ from the general trend?

Effect: change in slope and/or level with general trend as reference



Time series analysis
Does the observed change differ from the general trend?

Effect: change in slope and/or level with general trend as reference



Example: Policy interventions and choice of 
oral anticoagulants



Population and methods

• Stockholm, 2.2 mill. persons

• 34 165 initiations of oral anticoagulants (dispensed
prescriptions) 2011-2016

• Non-valvular atrial fibrillation (general practice diagnoses)

• Interrupted time series analysis

• Segmented regression approach

• Focusing on specific time points corresponding to interventions
• A: reimbursement of dabigatran

• B: European guidelines

• C: reimbursement of rivaroxaban

• D: reimbursement of apixaban

• E: preliminary national guidelines

• F: regional Drug and Therapeutics Committee recommendations

• G: final national guidelines



Number of treatments initiated
(Komen et al. 2017 Br J Clin Pharmacol)



Focus on choice: NOAC or warfarin
(Komen et al. 2017 Br J Clin Pharmacol)



Interrupted time series analysis using a 
segmented regression approach

• Dependent variable: drug utilisation
measure in each time period (week, 
month, quarter...)

• Different time effects modelled using
independent variables
• Level: 0 before, 1 after intervention

• Slope: 0 before, increasing 1, 2, 3... for each
period after intervention

• Test for autocorrelation and take it 
into account in estimation

Wagner et al, J Clin Pharmacol Ther 2002



Choice of oral anticoagulant (% NOACs) and different
policy interventions
(Komen et al. 2017 Br J Clin Pharmacol)



Coefficients in segmented regression analysis
(Komen et al. 2017 Br J Clin Pharmacol)



Choice of NOAC related to reimbursement date
(Komen et al. 2017 Br J Clin Pharmacol)



Choice of NOAC related to regional recommendations
(Komen et al. 2017 Br J Clin Pharmacol)



Coefficients in segmented regression analysis
(Komen et al. 2017 Br J Clin Pharmacol)



Conclusions

• After reimbursement and inclusion in the European 
guidelines, the NOACs started gaining in popularity

• Changes in regional recommendations were
associated with the biggest change in prescribers’ 
choice between the different NOACs
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