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• After excluding patients identifi ed by the HES or the cancer registry 
as having a cancer prior to cohort entry, the electronic search 
identifi ed 1,457 provisional cancer cases (PROV-1) in CPRD GOLD, 
796 from linked practices and 661 from nonlinked practices. 

– Clinical review of CPRD GOLD and subsequent discussion of 
doubtful cases (VAL-1) confi rmed 771 (97%) cases (CONF-1) in linked 
practices and 616 (93%) (CONF-1) in nonlinked practices. 

• When considering the complete study period (2004-2012), 1,051 
cases were confi rmed in linked practices using all available data 
sources (i.e., adding cancer registry and/or HES data to the 
information from CPRD GOLD (CONF-1, CONF-2, CONF-3, and CONF-
4). 

– Of these, 73% were identifi ed in CPRD GOLD, 58% in cancer registry 
data, and 71% in HES; 18% were in CPRD GOLD only, 10% in HES only, 
and 5% in cancer registry only; 32% were in two sources, and 35% 
were in all three sources. 

– Figure 3 shows the source of cancer data in linked practices for 
the complete study period.

• When considering the study years with full overlap of the three 
sources of data (2004-2010), 720 cases were confi rmed in linked 
practices using all available data sources (CONF-1, CONF-2, CONF-3, 
and CONF-4). 

– Of these, 68% were identifi ed in CPRD GOLD, 84% in cancer 
registry data, and 81% in HES; 3% were in CPRD GOLD only, 8% in 
cancer registry data only, and 8% in HES only; 30% were in two 
sources, and 52% were in all three sources. 

– Figure 4 shows the source of cancer data in linked practices for 
the study period with complete overlap of data from the three 
sources. 

• When using the complete study period (2004-2012), 18% of confi rmed 
cases were identifi able only through CPRD GOLD (i.e., no cancer 
diagnosis data were available in the cancer registry or HES) (Figure 1); 
however, this fi gure decreased to 3% when the study period was 
limited to time with overlap of the three data sources (2004-2010) 
(Figure 4).

• During the period of overlap, 32% of the confi rmed cancer cases 
would not have been identifi ed using only CPRD GOLD. 

– However, this percentage seemed to vary according to whether 
GPs typically provide specifi c medical therapies for each type of 
cancer. In cancers for which GPs routinely prescribe hormonal 
treatments, 10% of all breast cancers and 21% of all prostate cancer 
cases were not identifi able in CPRD GOLD. The corresponding 
fi gures for cancers usually treated with parenteral anticancer 
medications by specialists in referral clinics, such as lung, 
pancreatic, and renal cancers, were 53%, 52%, and 64%, 
respectively (Figure 5).

CONCLUSIONS
• Nearly all cancers recorded in CPRD GOLD (similarly for linked and 

nonlinked practices) are confi rmed by individual profi le review or with 
data from other sources.

• A substantial proportion of cancers will be missed if cancer registry 
and HES data are not used or are not available. The percentage of 
cancers absent in CPRD GOLD is higher for cancers in which specifi c 
anticancer treatment is not typically prescribed by GPs.

• Di� erent update lags of the three sources of diagnostic data in the 
CPRD (CPRD GOLD, cancer registry, and HES) a� ect the relative 
contribution of each data source to the overall number of cases 
detected. If the study is limited to a period with complete overlap, the 
three data sources share a larger proportion of cancer cases.
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Figure 1.  Linkage of Data Sources in CPRD

Figure 2.  Review and Validation Process in Linked Practices

a A total of 241 patients were excluded prior to SCR-1, because they were identifi ed via cancer registry data as having cancer prior to 
cohort entry. Of these patients, 19 were classifi ed as PROV-1, per SCR-1, and 8 were identifi ed as having prior cancer, per VAL-1.

b One case classifi ed as breast cancer per SCR-1 was reclassifi ed to non-Hodgkin’s lymphoma per VAL-1, and another screened as 
bladder plus prostate cancer was determined to be only bladder cancer.

c An earlier study cancer of di� erent type was identifi ed per SCR-2 or SCR-3.
d An earlier study cancer of di� erent type was identifi ed per SCR-3.
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BACKGROUND
• An observational study was conducted to prospectively evaluate the incidence of new cancer events 

(excluding non–melanoma skin cancer) in patients using pharmacological treatments for overactive 
bladder (OAB). 

• To obtain reliable results from the planned study, all the investigated cancer outcomes were validated. 

• The study has been registered in the EU PAS Register. 

OBJECTIVES
• To investigate the validity of the diagnoses of several common cancers in a cohort of subjects with 

OAB symptoms treated with antimuscarinic drugs. 

• To evaluate the relative contributions of di� erent data sources in the Clinical Practice Research 
Datalink (CPRD) in the identifi cation of cancer cases during the period from 2004 to 2012.

METHODS

Data Sources: The CPRD 
• The CPRD contains the information recorded by general practitioners (GPs) as part of their routine 

clinical practice and covers approximately 8% of the United Kingdom population. 

– Patients are representative of the whole United Kingdom population in terms of age and sex. 

– Core data include information on diagnoses, symptoms, referrals, tests ordered, test results, 
prescriptions issued, and additional clinical information.

• Currently, about 65% of the practices contributing to the CPRD have consented to link GP medical 
records (CPRD GOLD) to other health care data sources via the patient’s National Health Service 
number, sex, date of birth, and postal code. 

– These linked data sources include hospitalization records (Hospital Episode Statistics [HES] data), 
national mortality data (O�  ce for National Statistics [ONS]), and cancer registry data (National 
Cancer Data Repository [NCDR]) (Figure 1).

• For all practices, data were obtained from CPRD GOLD for the entire study period.

• For the practices that permit linkage, data were collected as follows:

– HES data: April 1, 1997 through March 2012

– Cancer registry (NCDR) data: January 1, 1985 through December 2010

Study Subjects and Follow-up
• A study cohort of new users of OAB drugs was selected with the following criteria:

– Have at least 12 months of continuous enrollment in the database before cohort entry

– Have a fi rst recorded prescription for oxybutynin, tolterodine, darifenacin, solifenacin, trospium, or 
fesoterodine (in decreasing order by frequency) during the study period, without a prescription for 
the same medication in the 12 months before cohort entry date

– Be aged 18 years or older at the time of the prescription granting study entry 

– Do not have a diagnosis of cancer (other than non–melanoma skin cancer) prior to cohort entry

– Do not have a diagnosis of human immunodefi ciency virus (HIV) infection prior to cohort entry

• The study period was January 31, 2004 through December 31, 2012. 

– Follow-up started at the index prescription (cohort entry date) and ended at the earliest of the 
following: end of the study period, disenrollment, diagnosis of HIV or any cancer (except non–
melanoma skin cancer), or death.

Cancer Outcomes of Interest
• The present study focuses on the 10 most commonly occurring malignancies in westernized societies, 

presented below from most to least common.

– Female breast cancer – Non-Hodgkin’s lymphoma

– Lung cancer – Bladder cancer

– Prostate cancer – Renal cancer

– Colorectal cancer – Pancreatic cancer

– Melanoma – Uterine cancer

Validation Process

Linked Practices (Figure 2)

• Provisional cancer cases (PROV-1) were identifi ed through an electronic algorithm (SCR-1) looking for 
study cancer Read diagnostic codes in CPRD GOLD.

• Upon clinical review of CPRD GOLD (VAL-1), provisional cases were confi rmed (CONF-1) if they had 
evidence of cancer treatment, repeated use of a cancer diagnostic code, or had a subsequent cancer 
care review code. 

• Questionable cases were discussed by physician-epidemiologists, and consensus was reached. 

• This review was blinded to exposure to the study drugs.

• After the screening process, subjects considered noncases (Not Case) during review of CPRD GOLD 
(VAL-1), or those who remained provisional (PROV-1) after review of CPRD GOLD, could become 
confi rmed cases if they were also identifi ed in the cancer registry (SCR-2) or HES (SCR-3) linked data 
(CONF-2, CONF-3, and CONF-4) by study cancer International Classifi cation of Diseases codes. 

• Additional cases could be identifi ed in these data sources without having been identifi ed through 
screening of CPRD GOLD.

 Nonlinked Practices

• For nonlinked practices, potential cases were initially identifi ed with the same screening of CPRD 
GOLD as was used in the linked practices, but the validation process to confi rm cases involved only 
the clinical review of CPRD GOLD and discussion of questionable cases (CONF-1).

RESULTS

Figure 3.  Origin of Cancer Data by Source: Linked Practices, 
Complete Study Period (2004-2012) 

Figure 4.  Origin of Cancer Data by Source: Linked Practices, 
Study Period With Complete Overlap of Data Sources (2004-2010)

Figure 5.  Selected Cancers by Main Treating Physician: Percentage 
of Cases Not Identifi able in GOLD: Linked Practices, Complete 
Overlap Study Period (2004-2010) 
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