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Validation of the recording of acute exacerbations of COPD in the Clinical Practice Research Datalink
Background

Chronic obstructive pulmonary disease (COPD) is the fourth leading cause of death globally and is estimated to be the third by 2020. Acute exacerbations of COPD (AECOPD) are worsening of COPD symptoms. Frequent AECOPD are associated with with poorer quality of life, faster disease progression, and increased mortality. As the second most common reason for hospitalisation in the UK, AECOPD also represents a substantial healthcare burden. 
The Clinical Practice Research Datalink (CPRD) is a UK database of primary care health records covering 11 million residents of England and Wales, including at least 200000 COPD patients. Previous studies have used prescription of antibiotics and steroids to identify AECOPD in electronic healthcare databases. We aimed to validate the recording of AECOPD in CPRD. 

Methods

We randomly selected 1485 patients with a validated diagnosis1 of COPD from CPRD. Combinations of prescription of oral steroids and antibiotics, symptoms, diagnostic codes for lower respiratory tract infections (LRTI) and AECOPD were used to create 16 possible definitions of AECOPD.

Questionnaires were sent to GPs asking for confirmation of their patients' AECOPD on the dates queried and for additional information to support the AECOPD occurrence. Responses were reviewed independently by two respiratory physicians along with free-text for events for which GPs were uncertain. We calculated positive predictive value (PPV) for each of the definitions. Post hoc analysis excluded AECOPD events occurring on annual review dates and restricted to those only with additional information from GPs.  

Results

998 (72%) questionnaires were returned, containing data for 8362 possible AECOPD. AECOPD diagnostic codes had high PPV (96.1%, 95% CI 94.5-97.2), as did LRTI codes when combined with prescription of antibiotics and oral steroids (88.4%, 84.4-91.3%). The PPV for AECOPD hospitalisation was lower (48.4%, 40.3-56.5%), this was increased in post hoc analysis (95.4%, 84.2-99.4%). Prescription of antibiotics or steroids alone had low PPV and was not improved in post hoc analysis. 

Discussion

We have developed valid strategies to identify AECOPD in CPRD. Some previously used unvalidated strategies to identify AECOPD have a low PPV. 
We anticipate that the validated algorithms will be used to study AECOPD in large observational studies, RCTs and nationwide audits of COPD care. 
Our study illustrates the need for validation studies for electronic healthcare records. Our study benefitted from contacting individual GPs, requesting additional information from patient notes and use of free-text information. 
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