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Figure 3: Heterogeneity analyses. A. Galbraith plot analysis was performed to evaluate possible sources of heterogeneity. B. Summary 
risk estimates and 95% CIs for use of RAS inhibitors and prostate cancer risk after removing the studies that contributed to the heterogeneity.

Figure 4: Sensitivity and cumulative meta-analyses. A. Sensitivity analysis was carried out whereby each study was removed in 
turn and the pooled estimate was recalculated. B. Cumulative meta-analysis was performed according to date of publication. C. Cumulative 
meta-analysis was performed by sorting the studies from most precise to least precise.

Figure 5: Publication bias analyses. A. Begg’s test (rank correlation method). B. Egger’s test (linear regression method).
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Table 1: Characteristics of the studies included in meta-analysis of association between use of RAS inhibitors and prostate cancer risk

Study
Cohort information 
(population)

Exposure 
assessment

Outcome 
assessment

Study design, 
cases/cohort 
(controls)

Age, yr, 
mean 
(range)

Follow-
up, yr, 
mean 
(range)

Type of medication
(reference group)

Matched or adjusted 
factors

NOS 
score

Fitzpatrick 
et al., 2001, 
USA

Men with 
or without 
hypertension 
(subgroup of 
Cardiovascular 
Health Study)

Medication 
inventory of 
drugs

Medical 
records and 
self-report

Cohort, 
209/2442

73.3 (≥ 
65)

5.6 
(NA)

ACEIs (no 
antihypertensive 
drug)

Age, race, BMI 6

Friis et 
al., 2001, 
Denmark

Hypertensive 
patients receiving 
drug treatment 
(Prescription 
Database of North 
Jutland County)

Prescription 
database

Cancer 
registries

Cohort, 
60/8865

62 
(NA)

3.7 
(0–8)

ACEIs (general 
population) NA 5

Ronquist et 
al., 2004, 
UK

Review of data 
in GPRD (1995-
1999) for cohort 
of men aged 50–
79 yr

Computerized 
medical 
records

Computerized 
information

Nested case-
control, 
1013/10000

NA 
(50–
79)

NA ACEIs (no 
ACEIs)

Age, calendar year, 
prostatism, other 
antihypertensive 
medication usage

7

van der 
Knaap et 
al., 2008, 
Netherlands

Individuals 
with or without 
hypertension 
(subgroup of 
Rotterdam study)

Pharmacies Medical 
records 

Cohort, 
199/7679

70.4 (≥ 
55)

9.6 
(NA)

ACEIs or ARBs
(no ACEIs or 
ARBs)

Age, BMI, use of 
salicylates, DM, 
hypertension, MI

8

Assimes et 
al., 2008, 
Canada

Saskatchewan 
Heath database  
for cohort of 
current users of 
antihypertensive 
drugs between 
1980 and 1987

Prescription 
database

Cancer 
registries

Nested case-
control, 
975/9583

71.8 
(NA) NA ACEIs or ARBs 

(diuretic)

Age, all measured 
comorbid conditions, 
exposure to all 
other classes of 
antihypertensive 
medication

7

Rodriguez 
et al., 2009, 
USA

Men with 
or without 
hypertension 
(subgroup of 
CPS II Nutrition 
Cohort)

Questionnaires
Medical 
records 
and cancer 
registries

Cohort, 
3031/48389

NA 
(50–
74)

6.32 
(NA)

ACEIs (no use of 
antihypertensive 
drug)

Age, race, BMI, 
education, family 
history of prostate 
cancer, history of 
DM, history of PSA 
screening, history 
of heart disease or 
bypass surgery, use of 
cholesterol-lowering 
drugs, concomitant 
use of other anti-
hypertensive drugs.

8

Azoulay et 
al., 2012, 
UK

Patients who 
prescribed an 
antihypertensive 
agent (GPRD: 
1995-2008)

Medical 
records in 
GPRD

Medical 
records in 
GPRD

Nested case-
control, 
5734/58763

63.4 
(NA)

6.4 (2-
16)

ACEIs or ARBs 
( diuretic and/or 
beta-blocker)

Age, calendar year 
of cohort entry, 
prevalent user 
status, duration of 
follow-up. alcohol, 
smoking, BMI, 
hypertension, CHF, 
CHD, DM, previous 
cancer, the ever use 
of aspirin, other 
NSAIDs, statins, 
BPH, prostatitis, use 
of 5-ARIs

8

Wang et al., 
2013, China

Subjects exposed 
to ARBs ≥180 
days (Taiwan 
NHIRD: 1997-
2009)

Medical 
records in 
NHIRD

Medical 
records in 
NHIRD

Cohort, 
271/43478

62 
(NA)

4.8 (≥ 
2) ARBs (no ARBs)

Age, comorbidities, 
calendar year of 
cohort entry

7

Rao et al., 
2013, USA

Veterans who 
were classified 
into either ARB 
treated or not-
treated in 1:15 
ratio

Medical 
records

Cancer 
registries

Cohort, 
8775/543824

63.6 
(55-74)

NA (≤ 
8) ARBs (no ARBs)

Intention-to-treat 
inverse-probability-
of-treatment-
weighted was used to 
balance differences 
between the groups

7

ACEIs, angiotensin-converting-enzyme inhibitors; ARBs, angiotensin-receptor blockers; yr, year; NOS, Newcastle-
Ottawa Scale; BMI, body mass index; GPRD, General Practice Research Database; DM, diabetes mellitus; MI, myocardial 
infarction; CPS II, Cancer Prevention Study II; CHF, congestive heart failure; CHD, coronary heart disease; NSAIDs, 
nonsteroidal anti-inflammatory drugs; BPH, benign prostatic hyperplasia; 5-ARIs, 5-alpha reductase inhibitors; NHIRD, 
National Health Insurance Research Database 


