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Objective
This paper describes the use of electronic health data generated from electronic prescribing application in the evaluation of magnitude and determinants of off-label prescribing in primary care setting in Quebec, Canada.
Background
Off-label prescribing is the use of drugs for unapproved clinical indication, or for unapproved subpopulations. Off-label prescribing is common in hospital and primary care settings.[1] Off-label use have consequence for patient safety[2] (e.g. Phen-fen: heart valve damage) and is costly. Drug regulatory bodies (e.g. Health Canada, FDA) have little control over off-label prescribing.[3] There is scant information on the magnitude and determinants of off-label prescribing because of challenges in obtaining treatment indication information. Electronic prescription provides new opportunities to comprehensively measure off-label prescribing.
Methods
An integrated electronic prescribing and drug management system (Medical Office for the XXI century - MOXXI) was implemented in a population of primary care physicians to study the effects of computerized systems in primary care in the province of Quebec, Canada.[4] Physicians can document a patient’s drug, disease, and allergy profile and write and transmit prescriptions electronically. It is mandatory for physicians to select at least one treatment indication for each prescribed drug. Physicians can also discontinue a drug or change a dose. Reasons for these therapy changes are captured. These treatment indication, drug-discontinuation and dose change features, were validated by chart-review and found to have moderate to high sensitivities and high positive predictive values.[5] Health Canada’s database was used to identify on-label and off-label indications for each drug. Drug is the unit of analysis and drug, patient and physician characteristics were evaluated as determinants of off-label prescribing. Alternating logistic regression was used to account for multi-level clustering and age and indication counts were modeled as fractional polynomials.
RESULTS
There were 177,134 unique prescriptions written by 134 primary care physicians for 40,723 patients’ involving 678 drugs from January 2005 to March 2008. The rate of off-label prescribing (95% CI) was 9.4% (9.2, 9.5) and large variation was observed across drug classes. Off-label prescription is common in central nervous system drugs (19.9%; 95% CI, 19.5, 20.2) particularly for anticonvulsants (73%), antipsychotic (50.8%) and anti-depressants (33.0%). Off-label prescribing is moderate in anti-infectives (8.8%) and low in restricted drugs (3.0%) and diuretics (1.2%). Significant determinants of off-label prescribing include: older drugs, OR (95% CI) 1.51 (1.28, 1.79); female patients, 1.07 (1.03, 1.13) older physicians, 1.22 (1.04, 1.42). Moreover, older patients and drugs with more than two approved indications have lower off-label rates.
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Figure. Relationship between patient age and off-label prescribing.  
CONCLUSIONS
Electronic health data generated from electronic prescribing application can be used to assess the magnitude and determinants of off-label prescribing. Off-label prescribing is common in primary care setting. Considerable variability was found in off-label use depending on drug class. Drug age, number of approved indications, patient age and sex, and physician age are independent predictors of off-label prescribing. 
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