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Objectives: In the development of new drugs for severe asthma, it is a challenge from an ethical point of view to randomize severe
asthma patients to placebo, and to obtain long-term safety data due to discontinuations. The aim of this study was to evaluate the
feasibility of using electronic health record (EHR) data to create a real-world reference population of uncontrolled asthmatic patients
to replace or supplement the concurrent control/placebo group in long-term studies of asthma.

Methods: EHR data from 36 primary care centres and a University hospital in Sweden were linked to Swedish mandatory health
registers (2005-2013), creating a population covering 33 890 asthma patients, including data on co-morbidities, risk factors and
laboratory/respiratory measurements. A severe asthma EHR reference cohort was established. We used logistic regression to estimate
the propensity score (probability) of each RCT or EHR patient existing in the EHR cohort given their covariates.

Results: We created an EHR-derived reference cohort of 240 patients, matching the placebo group (N=151) in an RCT of severe
asthma. The exacerbation rate during follow-up in the EHR study population was 1.24 (weighted) compared to 0.9 in the RCT
placebo group. Patients in the EHR cohort were of similar age as in the RCT placebo group, 50.6 years versus 50.1 years; had slightly
higher body mass index 27.0 kg/m? versus 27.3 kg/m?* and consisted of 40% versus 34% males.

Conclusions: The results indicate that EHRs provide an opportunity to supplement, and in the future potentially replace, the control
group in RCTs of severe diseases.
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