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Abstract

Background: Short term randomized trials have shown the effectiveness of a fixed dose combination therapy (known as Polypill) on re-
ducing blood pressure and serum cholesterol but the impact of Polypill on cardiovascular disease risk or mortality has not yet been directly
investigated. Previous studies combined the effects of each component assuming a multiplicative joint risk assumption that may have led to
overestimating the combined effects. We conducted an updated meta-analysis of randomized trials of anti-hypertensives, statins and aspirin.
We used the estimated effect sizes applying a more conservative assumption to estimate the number of ischemic heart disease (IHD) and
stroke deaths that could have been averted by Polypill in Iranians aged 55 years or older in 2006.

Methods: We searched Medline and reviewed previous meta-analyses to select randomized trials on Angiotensin Converting Enzyme-
inhibitors, thiazides, aspirin, and statins. We used a random-effects model to pool relative risks for each component and estimated the joint
relative risks using multiplicative and additive assumptions for 4 combinations of Polypill components. We used age- and cause-specific
mortality, separately by gender, and estimated the number of preventable deaths from IHD and stroke.

Results: Under the additive joint RR assumption, the standard Polypill formulation was estimated to prevent 28500 (95% CI: 21700, 34100)
IHD deaths and 12700 (95% CI: 8800, 15900) stroke deaths. Removing aspirin from the combination decreased preventable IHD deaths by
15% under the additive assumption (5600 deaths) and by 21% under the multiplicative assumption (6800 deaths) and reduced preventable
stroke deaths under both additive and multiplicative assumptions by 3% (300 deaths). There was no significant difference between Polypill
combinations with anti-hypertensive agents in full-dose or half-dose.

Conclusion: Polypill can prevent a large number of IHD and stroke deaths in Iran. The cost-effectiveness, feasibility, and acceptability of

this prevention strategy remain to be investigated.
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Introduction

ardiovascular diseases (CVDs) are the leading causes of

death in both high-income countries and in most develop-

ing countries outside sub-Saharan Africa.? Mortality from
CVD has declined sharply in most developed countries in the past
3 — 4 decades.®* Where it has been studied, almost half of this de-
cline was attributed to improved treatment of cases and the remain-
ing half to changes in risk factors such as systolic blood pressure,
smoking and dyslipidemia.>® Considering the high levels of expo-
sure to these risk factors in many developing countries,>'° efforts to
monitor and control them may have a substantial effect on prevent-
ing CVD mortality and burden. One possible intervention is a
fixed-dose combination therapy.
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The potential of fixed-dose combination pharmacotherapy for
CVD prevention (composed of anti-hypertensive agents, aspirin,
and a statin) was first discussed in the World Health Organization
(WHO) and Wellcome Trust meeting in 2001.* The possible pub-
lic health impact and cost-effectiveness of enhanced access to the
combination treatment was also mentioned in the World Health
Report 2002.12In a widely cited paper in 2003 which coined the
term “Polypill”, Wald and Law estimated that more than 80% of
CVD deaths can be prevented in adults 55 years old or older.*A
few short-term randomized trials have examined the effectiveness
of the Polypill on risk factors reduction and its tolerability.}+-6
However, the effect of Polypill on the risk of CVD has not yet
been reported and the current evidence has been generated by mul-
tiplying the individual effects of the components of Polypill which
may have led to overestimating the joint effect. Furthermore, it is
not clear if the results of the randomized trials of the components
of Polypill which are all conducted in developed countries are
generalizable to a developing country like Iran because the trial
population may have been quite different from the general popula-
tion of Iran with respect to important study characteristics. Finally,
a few large and well-conducted randomized trials of statins and
aspirin (such as JUPITERY and Women’s Health Study®) have
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been recently published and were not included in the Wald and
Law analysis.

Therefore, we conducted an updated meta-analysis of random-
ized controlled trials of effectiveness of the components of Polypill
in primary prevention of CVD. We used the estimations for ef-
fect size of Polypill and estimated the number of CVD deaths that
could be prevented by Polypill in Iran using a more conservative
approach and also attempted to standardize the effects to the Ira-
nian population.

Materials and Methods

Study Design

We estimated the relative risks (RRs) of ischemic heart disease
(IHD) and stroke in healthy individuals that would be treated
with Polypill versus those assigned to usual care or placebo. The
components of Polypill we considered in our study were aspirin,
two anti-hypertensive agents (Angiotensin-Converting Enzyme
(ACE)-inhibitors and thiazides), and a statin. We derived the best
current estimate of the RRs for each component of Polypill from
meta-analyses of randomized trials of primary prevention and
computed multiplicative and additive RRs for the joint effect of
the 3 components. Finally, we estimated the number of deaths that
would have been prevented by administering the Polypill to men
and women 55 years or older in Iran in 2006.

Our analysis included three main steps: 1) conducting systematic
reviews and meta-analyses to estimate the individual RRs for each
component of Polypill; 2) estimating the joint RRs for all compo-
nents under different joint risk assumptions; and 3) estimating the
number of preventable deaths due to IHD and stroke.

Systematic review and meta-analyses

We searched Medline (via PubMed) for clinical trials and me-
ta-analyses on aspirin published from 2001, and ACE-inhibitors
and thiazides published from 2007 until the end of 2010. For tri-
als published before the range of dates in our search strategy, we
used trials identified by Law et al for anti-hypertensive agents in
2009 and by Antithrombotic Trialists’ Collaboration for aspirin
in 2002.2 For statins, we included the trials identified in a recently
conducted systematic review by one of the authors.?

Two authors (SGS and EJ) reviewed the abstracts of all relevant
randomized trials and meta-analyses. Discrepancies were resolved
by consensus or by referring to a third author (GD). We excluded
trials in which the randomization method was not acceptable; tri-
als that did not have one arm for treatment with anti-hypertensive
or aspirin or statins only; trials with another intervention (such as
percutaneous coronary interventions) as the control group; trials on
comparative efficacy of different drugs or on dose-response analy-
sis of a single drug; trials on short-term effects (peri-procedural,
in-hospital effects with follow-ups of 6 months or less); trials that
had not reported clinical endpoints; trials in which more than 30%
of study subjects had presented with a previous history of coronary
heart disease or cerebrovascular disease; trials on patients with de-
fibrillators, heart failure, familial hypercholesterolemia or chronic
kidney disease; extended follow-up or post-hoc analyses of pre-
viously published trials; trials in which intention-to-treat analysis
was not reported; and finally trials of antihypertensives in which
the dose of the agent was not within the standard range recom-
mended by the Joint National Committee.?

The outcomes of interest included fatal, non-fatal, (or a combina-
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tion of fatal and non-fatal) IHD and stroke. Data was extracted into
standard data extraction sheets. Extracted data included sample
size, number of events in the treatment and control arms, and re-
ported RRs and their 95% confidence intervals. Where data was
available, RRs were extracted by sex, age or other characteristics
of the study population at baseline. We also recorded the method of
blinding, eligibility and exclusion criteria, compliance with treat-
ment in each or both arms, median and maximum follow-up time,
and proportion of loss to follow-up.

We used a random-effects model to pool RRs for each compo-
nent of Polypill for IHD.2 We used the Egger’s test to evaluate
publication bias** in each meta-analysis and used meta-regression
to evaluate the possibility of effect modification by date of publi-
cation or dose of medication for antihypertensive agents - catego-
rized into high or low.??

We also examined differences in pooled RRs between fatal out-
comes, non-fatal outcomes, and the combination of both. As the
differences were not statistically significant and to achieve a higher
precision, we used RRs for fatal and non-fatal outcomes combined.
If RRs for combined fatal and nonfatal outcomes were not reported
(which occurred in 3 studies), we used the RRs for either fatal or
non-fatal outcomes, whichever was reported, in descending order
of preference.

Estimating joint relative risks

We calculated multiplicative and additive joint RRs assuming
that the RR for each component did not depend on the other com-
ponents (i.e. no effect measure modification in the multiplicative
scale). The following formulas were used for calculating joint RRs:

Multiplicative joint RR = | [ RR.
im]

|

Additive joint RR = 1/ [.-Z.:(R_R =) +1)

We considered 3 different formulations of Polypill depending on
the type and dosage of the anti-hypertensive agents: 1) an ACE-
inhibitor in full dose plus aspirin and a statin; 2) a thiazide in full
dose, aspirin, and a statin; 3) an ACE-inhibitor in half dose, a thia-
zide in half dose, aspirin and a statin (as administered in the trial
by Malekzadeh et al.}*). The combination of two anti-hypertensive
agents in half dose was to emulate the effect of the Polypill used
in previous meta-analyses and in a current trial.*+1%% \We assumed
a log-linear RR to estimate the effect of anti-hypertensive agents
in half dose. Considering the clear evidence on side effects of as-
pirin, notably gastrointestinal bleeding and hemorrhagic stroke,
we repeated the third scenario without aspirin. We estimated the
variance of the joint relative risks assuming independence of RRs
from different studies. All meta-analyses were conducted using
the metan command? in STATA version 11.0 (StataCorp, College
Station Texas) and joint RRs and their uncertainty intervals were
calculated using R version 2.11.1.

Estimating preventable deaths

We used the cause-specific mortality data at the national level,
separately for each sex and age group, to estimate the number of
deaths that could have been averted by Polypill in Iran in 2006.
Mortality data were derived from the vital registration system
which does not include deaths in Tehran. We used data from Teh-
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Figure 1. Flowcharts for systematic reviews of aspirin (A) and anti-hypertensive agents (B)

ran’s central cemetery to overcome this limitation. Because the
coverage of the vital registration system is incomplete,? we used
the Synthetic Extinct Generations method to examine and correct
the incompleteness of death registration. The details of methods
and assumptions have been described elsewhere.? Finally to es-
timate number of preventable deaths we multiplied them by total
mortality due to IHD and stroke:

Preventable deaths = joint RR * Total deaths due to IHD or stroke

Results

Our search yielded 2398 titles for randomized trials of anti-hy-
pertensive agents or aspirin. Another 454 trials were included by
reviewing previous meta-analyses. Out of the aforementioned tri-
als, 248 were selected in the first round. After full text review we
included 6 primary prevention trials of aspirin, 21 trials of anti-hy-
pertensive (Figure 1), and 11 trials of statins.? The selected studies
and their characteristics are presented in Webtables 1 — 4. Only 3

Table 1. Pooled relative risks of mortality from ischemic heart disease and stroke in the treatment arm versus the control arm of randomized trials

Outcome Agent Number of Studies Pooled Relative Risk P-value
Aspirin 6 0.81 (0.67, 0.99) 0.036
Ischemic Heart ACE inhibitor 7 0.86 (0.79, 0.93) <0.001
Disease Thiazide 13 0.86 (0.76, 0.98) 0.023
Statin 1 0.68 (0.59, 0.79) <0.001
Aspirin 6 0.98 (0.84, 1.14) 0.768
Stroke AQE i_nhibitor 8 0.88 (0.77, 1.01) 0.075
Thiazide 12 0.60 (0.55, 0.66) <0.001
Statin 7 0.79 (0.66, 0.94) 0.008
Table 2. Joint relative risks (RRs) under multiplicative and additive models
Polypill Components Qutcome Multiplicative RRs Additive RRs
An ACE-inhibitor in full dose, aspirin, and a statin ISTrnge ggg ggg; 838 8% ggg? 83‘%
A thiazide in full dose, aspirin, and a statin IHD 048 (0.36, 0.63) 054 (0.4, 0.65)
Stroke 0.48 (0.36, 0.59) 0.51 (0.44, 0.60)
o L . . IHD 0.49 (0.38, 0.63) 0.54 (0.45, 0.65)
An ACE-inhibitor in half dose, a thiazide in half dose, aspirin, a statin Stroke 0.57 (0.4, 0.74) 0.61 (051, 0.73)
o . . IHD 0.60 (0.51, 0.70) 0.63 (0.54, 0.72)
An ACE-inhibitor in half dose, a thiazide in half dose, and a statin Stroke 0.58 (0.47,0.71) 0.62 (053, 0.72)
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Figure 2. Pooled relative risks of mortality from ischemic heart disease. A) Aspirin B) ACE-inhibitors C) Thiazides D) Statins

statin trials had reported RRs by age and sex and only 2 thiazides
trials reported RRs by sex. Therefore, we were unable to perform
subgroup analyses or standardize the RRs to the Iranian population
(see limitations in the Discussion).

The results of the meta-analyses for each component of Polypill
are presented in Table 1. Except for effect of aspirin on stroke, all
other effect sizes were significant at the 0.10 level (P-value for the
test of heterogeneity was larger than 0.1, except for trials on aspi-
rin). The meta-analysis showed statistically significant reductions
in IHD with aspirin, ACE inhibitor, thiazide and statins and also
that there were significant reductions in stroke with ACE inhibitor,
thiazide and statins at 0.10 (but not with aspirin).The forest plots
are presented in figure 2 and 3. We did not find a strong evidence
for publication bias for any of the meta-analyses: the P-values for
Egger’s test ranged from 0.07 to 0.75. The publication year and
the dose of medication (high or low) did not change the relative
risks significantly. The P values for the coefficient of publication
year ranged from 0.13 to 0.91 and the one for dose of medication
ranged from 0.29 to 0.97 across different components of Polypill.

The joint RRs for the four formulations of Polypill are presented
in Table 2. RRs ranged from 0.47 to 0.68 using the multiplicative
assumption and from 0.51 to 0.70 using the additive assumption.
The confidence intervals for different RRs overlapped substantial-
ly across different Polypill formulations. In particular, comparing
various combinations of antihypertensive drugs at full or half dose,
the joint RRs did not differ substantially except possibly for stroke
and antihypertensives where the effect of a full dose of thiazides

seemed slightly stronger than the effect of ACE inhibitors or half
dose of thiazide and half dose of ACE inhibitors combined.

There were 62000 IHD deaths (34700 in men and 27300 in wom-
en) and 32500 stroke deaths (16600 in men and 15900 in women)
in 2006 in Iran. Figure 4 presents the number of IHD and stroke
deaths that could be prevented with a complete coverage of differ-
ent formulations of Polypill. Using the more conservative additive
joint RR assumption, Polypill formulation used in Malekzadeh et
al’s trial (an ACE-inhibitor and a thiazide each in half dose, aspi-
rin and a statin) was estimated to prevent 28500 (95% CI: 21700,
34100) IHD deaths and 12700 (95% CI: 8800, 15900) stroke
deaths. The same formulation could prevent a total of 49600 (95%
ClI: 31400, 56600) IHD or stroke deaths under a multiplicative
joint RR assumption.

The number of IHD deaths that could be averted ranged from
28500 to 32900 but did not differ significantly between different
formulations and under both additive and multiplicative assump-
tions. The number of averted stroke deaths was smallest under the
additive assumption for the combination of an ACE-inhibitor in
full dose, aspirin, and a statin (9800, 95% CI: 4200, 14000), and
largest under the multiplicative assumption for the combination of
a thiazide in full dose, aspirin, and a statin (16900, 95% CI: 13300,
20800). Almost a third of the averted IHD deaths (32%) occurred
in men below the age of 70. The same proportion in women was
25.5%. For stroke, 24% of averted deaths in men and 22.5% in
women occurred below the age of 70.

Removing aspirin from the combination reduced the number of
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Figure 3. Pooled relative risks of mortality from stroke. A) Aspirin B) ACE-inhibitors C) Thiazides D) Statins

averted IHD deaths in the standard formulation (aspirin, a statin,
and both antihypertensive agents in half dose) by 15% under the
additive assumption (5600 deaths) and by 21% under the multi-
plicative assumption (6800 deaths). In contrast, removing aspirin
reduced the average number of averted stroke deaths under both
additive and multiplicative assumptions by 3% (300 deaths).

Discussion

Our results suggested that full coverage of Polypill in Iranian
adults can reduce mortality from IHD and stroke by 30 — 53%
and therefore prevent at least 28500 (95% CI: 21700, 34700) IHD
deaths and 9800 (95% CI: 4200, 14000) stroke deaths in 2006. For
each IHD or stroke death averted in women 1.4 deaths could be
averted in men. One in three premature deaths (deaths occurring
before the age of 70) from IHD and one in four premature deaths
from stroke could be averted by Polypill.

The proportional effect of Polypill estimated in our analysis is
much smaller than the previously reported 88% reduction in risk
of IHD and 80% reduction in risk of stroke.*® Apart from the differ-
ence in the assumption regarding joint relative risks (multiplicative
in the previous analysis versus additive in our main analysis), there
are several other reasons for the differences between these two
estimates: Wald and Law based their estimated reduction in risk
on a relatively ambitious reduction in serum LDL cholesterol of
1.8 mmol/L after using statins for two years which is much larger
than the 0.46 mmol/L reduction observed in a pilot Polypill trial
that used twice the statin dose for one year.** As for aspirin, Wald

and Law had included trials on people with a history of IHD and
patients with atrial fibrillation as well as those on healthy adults,
which explains the larger estimates of the protective effect of aspi-
rin compared with ours.**Wald and Law estimated the risk reduc-
tion using a combination of 3 hypertensive agents as opposed to
2 agents in our analysis and also included a potential protective
effect for folic acid,?® which has been questioned in more recent
randomized trials® and has not been considered in randomized tri-
als of Polypill 1+

Although we used an additive assumption to generate more
conservative estimates of the potential impact of Polypill, our
estimates may still be larger than what could be achieved in the
general population due to imperfect adherence. Adherence to treat-
ment in the general population is usually lower than that observed
in well-controlled randomized trials which sometimes use a run-in
phase to exclude possibly non-adherent individuals. For example,
a recent systematic review of statins reported that adherence to
treatment in several primary prevention randomized trials was on
average 79% compared with 59% in two observational studies.?

Potential side effects of Polypill have to be considered. Statins
may cause a mild elevation of Alanine Transaminase in about 10%
of recipients and in 1 — 3% of patients elevations are more than
three times the upper limit normal.®! However, the role of statins
in causing liver damage is still unclear.®>* There is also a small
but important increase in risk of severe muscle damage in statin
users.®3 Furthermore, two recent meta-analyses of randomized
trials found that statins may slightly increase the risk of type 2 dia-
betes.®527 Aspirin increases the risk of gastrointestinal bleeding and
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Figure 4.The number of preventable deaths and their 95% uncertainty intervals. ACE: Angiotensin

Coverting Enzyme; ASA: Acetyl Salicilic Acid

hemorrhagic stroke which may balance out some of the protec-
tive effects on IHD and ischemic stroke. Our results indicated that
removing aspirin from the formulation of Polypill will reduce the
protective effects on IHD but substantial benefits still remain.

The strengths of our study can be summarized as follows. We fo-
cused on primary prevention, and used both additive and multipli-
cative assumptions to estimate the effect of different combinations
of components in Polypill. We also considered full versus half
dosage for the antihypertenives. We used the most recent cause-
specific mortality data at the national level in Iran and corrected
these numbers for incompleteness of death registration. Finally, we
quantified uncertainty by combining sampling uncertainty in RRs
and estimation uncertainty in cause-specific mortality numbers.

Our study had several limitations as well. We could not conduct
the planned subgroup analyses to standardize the effect of compo-
nents of Polypill to the Iranian population by age and sex and other
study characteristics due to insufficient number of trials that report-
ed RRs by subgroup. Our estimates of 'preventable deaths' ignore
the competeing causes of mortality that could be addressed using
a Markov model or life tables. Furthermore, five out of 8 trials on
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ACE-inhibitors and all (except for one) trials on thiazides included
in our study also used beta-blockers and calcium channel blockers
to achieve the target blood pressure reduction. Therefore, our RRs
for thiazides and ACE-inhibitors overestimate the effect of a single
drug at full dose or two drugs at half dose without dose titration.
In summary, using Polypill for primary prevention of CVD in
adults aged 55 or older may prevent half of IHD deaths and 43%
of stroke deaths in Iran. Further research is required to estimate the
cost-effectiveness of a large-scale population based intervention
and a detailed comparison of various treatment strategies to mini-
mize the potential risks. In a recent study in the Netherlands, the
estimated incremental cost-effectiveness ratios for treating people
with a 10-year risk of C\VVD above 5% was €7,900 per QALY; how-
ever, similar estimates for developing countries in a previous study
have been much lower (1039 — 1221 US$ per QALY).%® Lim et al
found that over a 10-year period administering Polypill to the high-
risk population in 23 low- and middle-income countries could
avert a fifth of CVD deaths with an average annual cost per head
of less than 2 US$ in Iran.* Currently, Polypill is being manufac-
tured by Iranian pharmaceutical companies and costs about 5 cents



per pill and can in principle be administered through the extensive
primary health care network.
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Web Table 1. Randomized clinical trials of statins and risk of coronary heart disease (CHD) or Stroke.

g‘:z;;?:n);/e:]; Study population Exclusion criteria Intervention groups Outcome of interest | Follow-up Compliance
919 asymptomatic men and women, 40 to 79 years old, with early carotid N
(F:'Cb:'gsl)?g" atherosclerosis as defined by B-mode ultrasonography and LDL cholesterol | History of M, stroke, or angina Lovastatin 20-40 mg/d or placebo N°""“(£";_IH?L any Meae';rzs's" 77% in both arms
between the 60th and 90th percentiles, mean age 61.7 years and 51.5% male B ¥
e 5608 men and 997 women 45 to 73 years old with average TC and LDL-C and | Uncontrolled HTN, secondary hyperlipidemia, or type 1 or type 2 DM that was either Lovastatin (20-40 mg/d) or placebo Means | 71%in treatment
below-average HDL-C and had no prior history, signs, or symptoms of definite | managed with insulin or associated with a glycohemoglobin>10%. a body weight of more in addition to a low-saturated fat, Any CHD ) arm and 63% in
(AFCAPS/TexCAPS)® ears
myocardial infarction, angina, claudication, CVA, or TIA than 50% greater than the desirable limit for height low-cholesterol diet ¥ controls
Ambulatory persons (n=10355), aged 55 years or older, with LDL of 120 to 189 | Currently receiving lipid-lowering therapy, taking large doses of niacin, or taking Probucol Fatal and non-fatal 71% in the control
ALLHAT-LLT 2002¢ mg/dL (100 to 129 mg/dL if known CHD) and triglycerides lower than 350 mg/ | in the last year; known to be intolerant of statins or to have significant liver or kidney Pravastatin 40 mg/d or usual care CHD, any CHD, Mean 4.8 arm. 77%in
dL, mean age 66 years, 49% women, 38% black and 23% Hispanic, 14% had a | disease (serum ALT >100 IU/L or serum creatinine>2.0 mg/dL or other contraindications = fatal and non-fatal years Ireatr}wenl arm
history of CHD, and 35% had type 2 diabetes for statin therapy; or had a known secondary cause of hyperlipidemia stroke, any stroke
19342 hypertensive patients (aged 4079 years with at least three other
5 5 5 B o
(ki e g WO S Lty vl ST || oo i ot st i, @D i s B s o G- i, ) 87% n treatment
S N (120) vt e R GG et ki D@t LWL CHF, uncontrolled arrhythmia or any other clinically important hematological or Atorvastatin 10 mg/d or placebo Aoy iy RECE and 91% in control
(ASCOT-LLA) abrormalities on ECG, DM, PAD, previous stroke or TIA, male, aged 55 or AnlBULE ! b4 Y imp 9 P stroke years o
o faor . e VHDL > 6 or family biochemical abnormality on screening after 3 years
history of premature CHD
Type 1 DM, ML, interventional procedure or episodes of unstable angina less than 3 months
Knopp 2006 2411 patients with type 2 DM for 3 years or more and low LDL (<3.6 mmol/L. | before screening, HbA1c>10%, active liver disease or hepatic dysfunction, severe renal Median 4 67.5% in treatment
( ASFEEN)" if history of MI or interventional procedure and < 4.1 mmol/L if not), TG<600 | disease, CHF treated with digoxin, CK>3 times upper limit, BP>160/100 mmHg, BMI Atorvastatin 10 mg/d or placebo Any MI, any stroke ears arm and 57.6% in
mg/dL, aged 40-75 >35 kg/m2, alcohol or drug abuse, hypersensitivity to study medication, current or planned 4 controls
pregnancy, placebo run-in compliance <80%, use of excluded medications
History of M1, angina pectoris, or stroke within the preceding 3 months; history of surgical
a A o o intervention in the right carotid artery; regular use of beta-blockers or statins; SBP>160 or 79% in treatment
jrectiadoon 793 men and women 49 o 70 years of age with plaque in the right carofid artery | g5’ mg: TC8,0 mmol/L: hyperglycemia suspected to require insulin treatment; |  Fluvastatin 40 mg/d or placebo | Any MI, any stroke | Mean 3 years | and 779%in placebo
(BCAPS)' but with no symptoms of CAD, mean age 61.8, 41.5% male 8 Ypergly P red gidorp Y Yy y P
symp ¥ AR AL and conditions that in the opinion of the investigator rendered the subject unsuitable for the arm
trial
TG = 350 mg/dL, uncontrolled heart failure, recent (<6 months) MI; severe or unstable
angina pectoris; hypathyroidisim/hyperthyroidism o other endocrine diseases; secondary
Sawayama 2002 246 patients with TC =220 mg/dL aged 30-89, mean age 66.1 yrsand 31.3% | hy HTN; heavy drinking; obese patients on Pravastatin 10 mg/d or diet alone Fatal MI, non-fatal 2years R
(FAST) male weight reduction programs; dlseases that might interfere with drug absorption; any severe ¢ MI, any CHD ¥
illness; and treatment with certain drugs, including corticosteroids, other lipid-lowering
agents or antacids containing aluminum salts
Any symptomatic CVD (MI, angina pectoris, stroke), CHF, type 1 DM, history of coronary
g A 8 o intervention, need for treatment with lipid-lowering medications other than the study drug, 5 " A
?}-?‘?E'IS:/IE;‘ 2D ;i? f‘:’% mﬁg’m?;g’;‘?{zgf&tsz Wll;?c;r CI:,S SHOmEIEIL, known or suspected impaired hepatic or renal function or malignancy, history of alcohol Fluvasv,asn ;(;amcl%)/ ga(:( dlg?“nyle o2 Any CHD 4 years -
) i ’ o ] and/or drug abuse, vegetarian diet or diet comprising a high omega-3 fatty acid intake, and Yy 9
inability to perform physical exercise
Patients with previous or current use of lipid-lowering therapy, or postmenopausal HRT,
Ridker 2008 17802 patients including men over 50 and women over 60 without history of evidence of hepatic dysfunction, high C 5 level, high cre‘a‘lmme level, DM uncontrolled Rosuvastatin, 20 mg/d or matching Non-fatal MI, any Max}'"um N o
(JUPITER)' CVD and LDL<130 mg/dL. and CRP > 2 mg/L and triglycerides < 500 mg/dL HTN, cancer within 5 years before and a recent placebo ML, non-fatal stroke, | years; median | 75% in both arms
B : history of alcohol or drug abuse or another medical condition 1hat might compromise safety any stroke 1.9 years
or the successful completion of the study
Familial hypercholesterolemia, history of angina, M1 or bypass surgery or PCI, ECG
Nakamura 2006 TRl prfes (T S GO mry) || e e e DL iy (DD e WA il Ol || oo i mfaide ey || SR | e sa || eomintemmrm
(MEGAY i - Vo ———— heart disease, chronic atrial fibrillation, current diagnosis of malignancy, severe liver or T MI, any MI, any e o
g4 g po P: & Kidney disease, poorly controlled HTN or DM, secondary hyperlipidemia, current use of stroke ¥
corticosteroids and other conditions at the discretion of the individual physician
. . . Fatal CHD, non-fatal 70.4% in treatment
Shepherd 1995 6595 men, 45 to 64 years of age, with a mean plasma TC of 272 mg/dL History of MI and non-fasting TC <252 mg/dL, LDL < 135 mg/dL. during second and third | - p o 0 40 mo/d orplacebo | ML, any CHD,any | Me2149 and 69.29% in
(WOSCOPSY) visits, major ECG abnormalities or arrhythmias or serious illness years
stroke controls at year 5
a)  Furberg CD, Adams HP, Jr., Applegate WB, Byington RP, Espeland MA, Hartwell T, et al. Effect of lovastatin on early carotid is and events. ic Carotid Artery Progression Study (ACAPS) Research Group. Circulation. 1994; 90: 1679 — 1687.
b)  Downs JR, Clearfield M, Weis S, Whitney E, Shapiro DR, Beere PA, et al. Primary prevention of acute coronary events with lovastatin in men and women with average cholesterol levels: results of AFCAPS/TexCAPS. Air Force/Texas Coronary Atherosclerosis Prevention Study. JAMA.
1998; 279: 1615 - 1622.
¢)  Major outcomes in patients. to in vs usual care: The Antihypertensive and Lipid-Lowering Treatment to Prevent Heart Attack Trial (ALLHAT-LLT). JAMA. 2002; 288: 2998 — 3007
d)  Sever PS, Dahlof B, Poulter NR, Wedel H, Beevers G, Caulfield M, et al. Prevention of coronary and stroke events with atorvastatin in hypertensive patients who have average or I th Il i in the Angl ian Cardiac Outcomes Trial--Lipid
Lowering Arm (ASCOT-LLA): a multicentre randomised controlled trial. Lancet. 2003; 361: 1149 — 1158.
e)  Knopp RH, d’Emden M, Smilde JG, Pocock SJ. Efficacy and safety of atorvastatin in the prevention of cardiovascular end points in subjects with type 2 diabetes: the Atorvastatin Study for Prevention of Coronary Heart Disease Endpoints in non-insulin-dependent diabetes mellitus (AS-
PEN). Diabetes Care. 2006; 29: 1478 — 1485.
f)  Hedblad B, Wikstrand J, Janzon L, Wedel H, Berglund G. Low-dose CR/XL and in slow of carotid intis dia thickness: Main results from the Beta-Blocker Cholesterol-Lowering A ic Plaque Study (BCAPS). Circulation. 2001; 103: 1721 —
1726.
g)  Sawayama Y, Shimizu C, Maeda N, Tatsukawa M, Kinukawa N, Koyanagi S, et al. Effects of probucol and pravastatin on common carotid is in patients with Fukuoka is Trial (FAST). J Am Coll Cardiol. 2002; 39: 610 —
616.
h)  Anderssen SA, Hjelstuen AK, Hjermann I, Bjerkan K, Holme I. Fluvastatin and lifestyle modification for reduction of carotid intima-media thickness and left ventricular mass progression in drug-treated ives (HYRIM). 2005; 178: 387 -397.
i) Ridker PM, Danielson E, Fonseca FA, Genest J, Gotto AM, Jr., Kastelein JJ, et al. Rosuvastalm to prevenl vascular events in men and women with elevated C-reactive protein (JUPITER). N Engl J Med. 2008; 359: 2195-2207.
j)  Nakamura H, Arakawa K, Itakura H, Kitabatake A, Goto Y, Toyota T, et al. Primary pi of disease with in in Japan (MEGA Study): a prospective randomised controlled trial. Lancet. 2006; 368: 1155 — 1163.
k)  Shepherd J, Cobbe SM, Ford I, Isles CG, Lorimer AR, MacFarlane PW, et al. Prevention of coronary heart disease with in in men with ia. West of Scotland Coronary Prevention Study Group (WOSCOPS). N Engl J Med. 1995; 333: 1301 — 1307.
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Web Table 2. Randomized clinical trials of ASA and risk of coronary heart disease (CHD), or Stroke.

grézsgipgnlﬁ‘:: Study population Exclusion criteria Intervention groups Outcome of interest Follow-up Compliance
Aspirin: 500 mg Fatal MI, non-fatal MI,
British Doctors 1988* | All male doctors resident in UK one half under 60 years of age Indlcal!on or COnU?IUdI?a{IOn for aspirin, history ordinary or 300 mg any CHD, fatal stroke, Maximum 6 70%n treatment
of peptic ulcer, definite stroke or MI N non-fatal stroke, any years arm
enteric coated per day troke
Fatal MI, non-fatal MI,
;J;agp DRI S Healthy male physicians 40 to 80 years of age Indication or contraindication for aspirin Qi’:':ga:fzs mg every ;";i:gii;ﬂ:lﬁ;e’ ;‘,{el?:s'an o
troke
A current or recent history of possible peptic Fatal ML, non-fatal MI, 98% in treatment
Thrombosis Men between 45 to 69 years of age at risk of CHD referring to 108 practices in UK in the Medical Research ulceration; a history of possible or definite MI or . any CHD, fatal stroke, Median 5 .
. . " . P y . Aspirin: 75 mg per day arm and 100% in
Prevention Trial 1998° | Council stroke; and other medication incompatible with Non-fatal stroke, any years control arm
trial treatment stroke
N : Patients recruited from 26 countries in Europe, North and South America, and Asia, aged 50-80 years (mean o =
Hypertension Optimal | g, £y car) with hypertension and diastolic blood pressure between 100 mm Hg and 115 mm Hg (mean 105 | Not discretely mentioned Aspirin (75 mg per | s v any stroke M e
Treatment 1998’ ) day) + antihypertensive years
Old age ( 65 years); hypertension (SBP 160 mm Hg or DBP 95 mm Hg on at least three scparate occasions); 3;:;‘:;?:\/‘2:‘1; g‘r“é‘l’;:‘a‘;lg;)dgﬁ;;:‘c‘j‘s’gf"f
hypercholesterolaemia (TC>6-4 mmol/L on at least two separate occasions); DM (fasting venous plasma ot " agents o anti Fatal M. non-fatal M1
. . glucose concentration > 7-8 mmol/L on at least two separate occasions [chronic drug treatment for any of the 2 Aspirin (100 mg per . N " 80% in treatment
Primary Prevention - . . N N . comralndlcanons to aspirin; diseases with A any CHD, fatal stroke, Median 3.6 N
! three latter conditions was also a criterion for inclusion]): obesity (body mass index (30 kg/m2); and family day) + vitamin E (2x2 arm, 86.9% in
Project 2001° . N S - P prcdlcidblc poor short- tcnn prognosis; and N . non-fatal stroke, any years
history of MI before 55 years of age in at least one parent or sibling Participants were screened for eligibility logical or logistical di factorial design) stroke control arm
when they attended their general practitioner’s (315 GP) surgery for any reason. A small proportion of patients affecting compliance with the ttrglal
were recruited among hypertensive outpatients attending (15) hospital hypertension units (UK) requlrer?\ems P
Female health professionals invited by letters, 45 years of age or older; no history of CHD, CVD, cancer Fatal ML non-fatal MT.
(except nonmelanoma skin cancer), or other major chronic illness; no history of side effects to any of the Aspirin (100 mg every 2 B "
‘Women>s Health — 3 s T n e - g any CHD, fatal stroke, Median 10.1
Study 2005' study n‘fedlcallor}s, not lakm_g aspirin or NSAIDs more than once a week (or were w_lll_mg to forego their Unwillingness to participate other day)+vitamin E non-fatal stroke, any years
use during the trial); not taking anticoagulants or corticosteroids; and not taking individual supplements of (22 factorial design) G0 ’
vitamin A, E, or beta carotene more than once a week.
a)  PetoR, Gray R, Collins R, Wheatley K, Hennekens C, Jamrozik K, et al. Randomised trial of prophylactic daily aspirin in British male doctors. Br Med J (Clin Res Ed). 1988; 296: 313 — 316.
b) Fmal repor! on the aspirin component of the ongoing Physicians’ Health Study. Steering Committee of the Physicians’ Health Study Research Group. N Engl J Med. 1989; 321: 129 — 135.
c) ion trial: ised trial of low-intensity oral antie ion with warfarin and low-dose aspirin in the primary prevention of ischaemic heart disease in men at increased risk. The Medical Research Council’s General Practice Research Framework. Lancet.
1998 351: 233 241.
d)  Hansson L, Zanchetti A, Carruthers SG, Dahlof B, Elmfeldt D, Julius S, et al. Effects of intensive blood-pressure lowering and low-dose aspirin in patients with hypertension: principal results of the Hypertension Optimal Treatment (HOT) randomised trial. HOT Study Group.
Lancet. 1998; 351: 1755 — 1762.
e)  de Gaetano G. Low-dose aspirin and vitamin E in people at cardiovascular risk: a randomised trial in general practice. Collaborative Group of the Primary Prevention Project. Lancet. 2001; 357: 89 — 95.
f)  Ridker PM, Cook NR, Lee IM, Gordon D, Gaziano JM, Manson JE, et al. A randomized trial of low-dose aspirin in the primary prevention of cardiovascular disease in women. N Engl J Med. 2005; 352: 1293 — 1304.

Web Table 3. Randomized clinical trials of ACE inhibitors and risk of coronary heart disease (CHD), or Stroke

;::';T;n:)nd year(study Study population Exclusion criteria Intervention groups Outcome of interest Follow-up | Compliance
amipri /d: § 8 % i
DREAM Trial Investigators | Patients 30 years of age or older with impaired fasting History of diabetes, cardiovascular disease or intolerance to ACE B"m'p"l S mg mg/day for the first 2 months, Median 3 82.6%in lrealmgm
L Lo PR increased to 10 mg/day from 2 months to 1 year, Any MI, any stroke arm and 82.3% in
2006* plasma glucose levels or impaired glucose tolerance inhibitors or thiazolidinediones . years
and increased to 15 mg/day for the second year control arm
Patients at least 60 years of age, consenting to " . " B N‘!'e"d'r""eA Ao iy a2y mg Fatal CHD, non-fatal CHD, B 89.3% in treatment
. B - . Severe twice a day, if not controlled added captopril or Median 3 N
Liu 1998 participate, sitting SBP 160-219 mmHg averaged at 6 Fott any CHD, fatal stroke, non- arm and 90.8% in
" diseases, and serum creatinine above 180 [mu]mul/L hydrochlorothiazide 12.5 mg or 25 mg once or years
readings, N fatal stroke, any stroke control arm
twice a day
fixed dose combination of perindopril 2mg /day
ADVANCE Collaborativ Patients of DM diagnosed at 30 years or older, with 55 Definite indication for or contraindication to any of the study and indapamide 0.625mg /day with continuation Median 4.3 73% in treatment
Group 2007¢ -oflaborative years of age or older at entry to the study, a history of treatments , a definite indication for long-term insulin therapy at of all other treatments except ACE inhibitors, Any CHD, any stroke ears arm and 74% in
P major CVD or at least one other risk factor for CVD study entry those who tolerated and adhered, were assigned to ¥ control arm
fixed dose doubled after 3 months
T a . . ‘Allergy o dihydropyridines or ACE inhibitors, MT or Intensive: ipine or enalapril + N
q 9 DR AT ek, "f’mmev" sive W“h‘ cerebrovascular event, or unstable angina during the past 6 therapy if not controlled Non-fatal MI, non-fatal Median 5.3 EESIT lrealm_e i3
Schrier 2002 DBP between 80-89 mmHg, not taking antihypertensive h ey ; P arm and 83.1% in
drugs months, coronary artery bypass surgery during the past 3 months, | 1) Nisoldipine 10-20-40-60 mg/day or 2) stroke years caitial e
. CHE, receiving dialysis, and/or serum inine above 3 mg/dL enalapril 5-10-20-40 mg/day
Age>=21 years, serum TC 4.1-6.2 mmol/L, LVEF>35%, A I : . . N - 84.3% in treatment
SCAT 2000¢ 10 coronary angioplasty or bypass surgery within the Irjdlcatlun or co_mramdlcallor_w to study drugs, other severe Enalapril 2.5 mg twice daily Fatal CHD, nonftalal CHD, Median 5 arm and 86.9% in
diseases, potential noncompliance any CHD, non-fatal stroke years
past 6 months control arm
65-84 years of age, SBP >= 160 mmHg and DBP>= 90 Any life illness, indication to ACE inhibitor or | ACE inhibitor with or without Calcium channel Fatal CHD, non-fatal CHD, Median 5 97.9% in treatment
Wing 2003" mmHg at two sessions, absence of cardlovascular events | diuretic, plasma creatinine> 2.5 mg/dL, malignant hypertension, blocker, beta blocker or Angiotensin receptor any CHD, fatal stroke, non- 5 arm and 96.7% in
within the past 6 months, to particip: dementia blocker fatal stroke, any stroke 4 control arm
Hansson 1999° 25-66 year-old patients with DBP>= 100 mmHg on 2 Secondary hypertension, serum creatinine> 150 micromol/L, Captopril (50 mgday) Any CHD, any stroke Median 6.5 |
separate occasions required treatment with beta blockers years
Contraindi to trial HTN, secondary | . ) . .
h Patients 80 years or older with persistent hypertension HTN, hemorrhagic stroke during the preceding 6 months, heart f"dapamfde - Pe"ndnpnl.('fBP “"CO"m’ll.ed) - | Fatal CHD, fatal stroke, any Median 6.5
Beckett 2008' B s 3 indapamide (1.5 mg sustained release), Perindopril
SBP between 160-199 mmHg failure, serum creatinine above 1.7 mg/dL, gout, dementia, or D ity stroke years
requiring nursing care ¥
a)  Bosch J, Yusuf S, Gerstein HC, Pogue J, Sheridan P, Dagenais G, et al. Effect of ramipril on the incidence of diabetes. N Engl J Med. 2006; 355: 1551 — 1562.
b)  Liu L, Wang JG, Gong L, Liu G, Staessen JA. Comparison of active treatment and placebo in older Chinese patients with isolated systolic hypertension. Systolic Hypertension in China (Syst-China) Collaborative Group. J Hypertens. 1998; 16: 1823 — 1829,
c)  Patel A, MacMahon S, Chalmers J, Neal B, Woodward M, Billot L, et al. Effects of a fixed combination of perindopril and on and i( in patients with type 2 diabetes mellitus (the ADVANCE trial): a randomised controlled trial.
Lancet. 2007; 370: 829 — 840.
d)  Schrier RW, Estacio RO, Esler A, Mehler P. Effects of aggressive blood pressure control in normotensive type 2 diabetic patlenls on albumlnurla retlnupathy and strokes. Kidney Int. 2002 61: 1086 — 1097.
e)  Teo KK, Burton JR, Buller CE, Plante S, Catellier D, Tymchak W, et al. Long-term effects of cholesterol lowering and enzyme ink on coronary ath The in/Enalapril Coronary Atk is Trial (SCAT). Circulation. 2000;
102: 1748 — 1754.
f)  Wing LM, Reid CM, Ryan P, Beilin LJ, Brown MA, Jennings GL, et al. A comparison of ot with angiotensi verti inhibitors and diuretics for hypertension in the elderly. N Engl J Med. 2003; 348: 583 - 592.
g)  Hansson L, Lindholm LH, Niskanen L, Lanke J, Hedner T, Niklason A, et al. Effect of verti inhibition compared with I therapy on lar morbidity and mortality in h : the Captopril Prevention Project (CAPPP) ran-
domised trial. Lancet. 1999; 353: 611 —616.
h)  Beckett NS, Peters R, Fletcher AE, Staessen JA, Liu L, Dumitrascu D, et al. Treatment of hypertension in patients 80 years of age or older. N Engl J Med. 2008; 358: 1887 — 1898.
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Web Table 4. Randomized clinical trials of thiazides and risk of coronary heart disease (CHD), or Stroke

Author and year
(study acronym)

Study population

Exclusion criteria

Intervention groups

Outcome of interest

Follow-up

Compliance

Hypertensive individuals from 30 to 69 year old
who referred to 14 centers based on residential

Stepped Care (SC): stepwise increase in
medication in special centers: 1-chlorthalidone

77.8% in treatment

Therapeutic Trial
1980°

attendedscreeningcentersset up in Melbourne,
Perth, and Sydney: age 30 to 69 years, DBP
between 95 to 110 mmHG, SBP < 200 mmHg,

disease, stroke, diabetes, asthma, gout, ECG abnormality, primary
hypertension

methyl DOPA, propranolol, or pindolol were
added. If BP not controlled, hydralazine or
clonidine were added

any CHD, fatal stroke, non-
fatal stroke, any stroke

Median 4 years

HDFP 1979* area and one center based on employment; the Bedfast and institutionalized persons . . Fatal CHD, fatal stroke Maximum 5 years arm and 58.3% in
mean of 2nd and 4th DBP measurement be more (25-100mg/day) 2- reserpine 3 hydralazine 4- the control arm
than 90 mmHg guanethidine sulfate 5— other
Hypertensive individuals from 30 to 69 year old . At a
who referred to 14 centers based on residential S!epvped‘Calje (SC)Z S ECER . 77.8% in treatment

b " P . medication in special centers: 1-chlorthalidone Fatal stroke, non-fatal . .

HDFP 1982! area and one center based on employment; the Bedfast and institutionalized persons b B Maximum 5 years arm and 58.3% in
mean of 2nd and 4th DBP measurement be more (@G 2= i S-lydelvieds || G oy Sioe the control arm
than 90 mmHg guanethidine sulfate 5—other
Persons 60 years and above screened by mass
mailing and community screening techniques
persons 60 year and above not taking . . .

N N N . - . . R . - 1-chlorthalidone (12.5-25 mg/day) 2 Fatal CHD, non-fatal CHD, 90% in treatment

SHEP 1091 al":)g'zp;l';el"j"]‘]’ss X‘Zg;a;zflezssm;f:’f&ems L‘i‘:e‘;‘srey:“d/ or sign of major cardiovascular discases and other major |y a1idone doubled 3- atenolol 4-atenolol any CHD, fatal stroke, non- | Median 4.5 years arm and 64% in the

g for . Lo doubled fatal stroke, any stroke control arm
mmhg for DBP, also those taking medication
with SBP 130-219 and DBP less than 85 were
referred for drug withdrawal before intervention
Persons 60 years and above referring to 5 clinical 80% in treatment

SHEP 1989¢ centers in the US; with untreated essential History and/or sign of major cardiovascular diseases and other major | Chlorthalidone 25 mg/day, doubled if BP is not Fatal CHD, any CHD, fatal MRS arm and 84% in the
systolic hypertension (SBP>=160 mmHg and diseases controlled in 4 weeks stroke, any stroke Ly e
DBP <=90 mmHg, 60 years old or older
Amulticenter study on elderly patients referring
to the outpatient clinic 1) age above 60 years : - : e . . Median 4.68 years in 96% in treatment

Amery 1985° 2) SBP between 160-239 mmHg and DBP 1) curable causes of hypertension 2) complications of hypertension hydrochlorothiazde 25 mg and triamterene 50 mg Fatal CHD, any CHD, fatal placebo and Median 4.69 | arm and 98% in the

. 3) concurrent diseases stroke, any stroke N
between 90-119 mmHg 3) patients> willingness years in treatment group control arm
to participate
Australian gt Gl TR Gl Wi Hypertension treatment during the past 3 months, history of coronary (Clt sl S0 it TPt ol Fatal CHD, non-fatal CHD, 61% in treatment

arm and 56% in the
control arm

Helgeland 1980¢

All symptom-free Oslo men between 40 to 49
years of age and 7% between 20 to 39 years of
age were invited and screened; age between 20-
49 years, SBP>= 180 mmHG and DBP >=100
mmHG at 2 sessions

New or previous coronary heart disease, cardiovascular disease,
intermittent claudication, CHF, valvular heart disease, drug-treated
hypertension during the last year, diabetes, retinopathia, renal
disease, hepatic disease, psychosis or neurosis, chronic or malignant
diseases, secondary hypertension, ECG abnormalities

1) Hydrochlorothiazide 50 mg/day 2) Alpha
methyl DOPA 250-500 mg twice/day or
propranolol 40-160 mg twice/day

Fatal CHD, any CHD, any
stroke

Median 5.5 years

99% in treatment
arm and 97% in the
control arm

MRC working
party 1992"

The age-sex registers of 226 group practices
throughout England, Scotland, and Wales
attended by written invitation;men and women
65-74 years old with SBP 160-209 mmHg and
DBP <115 mmHg

Subjects with known or suspected secondary hypertension, were
taking antihypertensive drugs or medication for angina pectoris, had
ahistory of MI, or stroke within the preceding three months; had
impaired renal function; were diabetic; had asthma;

had any serious intercurrent disease, including malignancy known to
be present at the time of examination;

or had a serum potassium concentration of 3-4 mmol/l or less or
>5-0 mmol/l.

diuretic (amiloride and hydrochlorothiazide):
5 mg amiloride and 50 mg hydlochlorothiazide
OR 2.5 mg amiloride and 25 mg
hydlochlorothiazide

Fatal CHD, non-fatal CHD,
any CHD, fatal stroke, non-
fatal stroke, any stroke

Median 5.8 years

73% in treatment
arm and 78% in the
control arm

Staessen 1997'

Patients screened in 198 centers in 23 countries
in western and eastern Europe;>=60 years

old, with sitting SBP from 169 to 219 mmHg,
standing SBP >=140 mmHg, DBP< 95mmHg,

Secondary systolic hypertension, retinal hemorrhage or
papilloedema, congestive heart failure, dissecting aortic aneurysm,
high serum creatinine, history of nose bleeding, stroke or Ml in the
preceding year, dementia, substance abuse, ant severe concomitant
disease

active treatment by nitrendipine (20mg/day), if
necessary combined with or replaced by either
enalapril (10mg/day) or hydrochlorothiazide
(25mg/day) or both

Fatal CHD, non-fatal CHD,
any CHD, fatal stroke, non-
fatal stroke, any stroke

Median 2 years

92.5% in treatment
armand 91.7% in
the control arm

Patient registration or population screening in 31
sys-China centers; Patients at least 60 years of

Severe diseases,

Nitrendipine (10-20 mg once a day or 20 mg
twice a day), if not controlled added captopril

Fatal CHD, non-fatal CHD,

89.3% in treatment

women 60-79 years old with SBP >= 170 or DBP
>= 105 mmHg

untreated hypertension with SBP >280 or DBP >120 or treated
patients within 3 months

controlled: step 3: alpha methyl dopa 500 mg

fatal stroke, any stroke

. 1 : . .
L L2 age, consenting to participate, sitting SBP 160- | and serum creatinine above 180 [muJmol/L el Py e (RS e By || Sy G it e | MERIEMSYEEE amETIERETS [
= 5 fatal stroke, any stroke the control arm
219 mmHg averaged at 6 readings, once or twice a day each)
Patients referring to 116 health centers
throughout Sweden; men and women SBP between >=230 mmHG and/or DBP>=120 mmHg, isolated < Lo .
. X 70-84 years of age with treated systolic hypertension, orthostatic hypertension, contraindication to A[_emk)l (50mg /‘day)+ hydrochlorothiazide Fatal MI, any M, fatal 84%in treatment
Dahlof 1991 " N . (25mg/day) + amiloride (2.5mg/day)+ metoprolol Median 2 years arm and 77% in the
oruntreatedessentialhypertension, SBP >= 180 any drug, Ml or stroke during the past year, unstable angina requiring (100 mg/day) or pindolol (5 mg/day) stroke, any stroke control arm
mmHg and DBP >=90 mmHg, DBP>=105 treatment, other illnesses, unwillingness to participate g/day) or pindolo g/day’
mmHg irrespective of SBP,
Persons registered in 13 general practices in - . § .
England and Wales invited to attend special ‘il ibriiation, AV heart lock, ventrieuar filure bronchial | Step 1 atenolol 100 me, if BP not conirlled: Fatal CHD, non-fatal CHD,
Coope 1986' screening clinics run by trial nurses; men and ; 8 4 8 > | step 2: adding Bendrofluazide 5 mg. If BP not any CHD, fatal stroke, non- | Median 4.4 years

Veterans 1970"

Men (veterans) with mild to moderate
hypertension, aged 40-85 years old, DBP 90-
114 mmHg not treated,

Severe hypertension and its complications, surgically curable
hypertension, unrelated fatal diseases, unwillingness to participate

Hydrochlorothiazide (50 mg/day) +reserpine 0.1
mg twice daily) + hydralazine (25 mg three times
daily)

Fatal CHD, non-fatal CHD,
any CHD, fatal stroke, non-
fatal stroke, any stroke

Median 3.8 years

84.5% in treatment
arm and 86% in the
control arm

Medical Research
Council 1988"

Men and women screened in 14 centers; aged 35
to 64 years, sustained DBP between 90 to 109
mmHg,

History of definite MI during the past 3 months, angina, signs of
cardiac failure, ECG abnormality

Bendrofluazide or propranolol (dose not
mentioned)

Fatal CHD, non-fatal CHD,
any CHD

Median 4.9 years

ic trial in mild b

1: 1261 - 1267.

Report by the

Committee. Lancet. 1980;

a)  Five-year findings of the hypertension detection and follow-up program. I. Reduction in mortality of persons with high blood pressure, including mild hypertension. Hypertension Detection and Follow-up Program Cooperative Group. JAMA. 1979; 242: 2562 — 2571.

b)  Five-year findings of the hypertension detection and follow-up program. I1I. Reduction in stroke incidence among persons with high blood pressure. Hypertension Detection and Follow-up Program Cooperative Group. JAMA. 1982; 247: 633 — 638.

c) Prevention of stroke by antihypertensive drug treatment in older persons with isolated systolic hypertension. Final results of the Systolic Hypertension in the Elderly Program (SHEP). SHEP Cooperative Research Group. JAMA. 1991; 265: 3255 — 3264.

d)  Perry HM, Jr., Smith WM, McDonald RH, Black D, Cutler JA, Furberg CD, et al. Morbidity and mortality in the Systolic Hypertension in the Elderly Program (SHEP) pilot study. Stroke. 1989; 20: 4 — 13.

e)  Amery A, Birkenhager W, Brixko P, Bulpitt C, Clement D, Deruyttere M, et al. Mortality and morbidity results from the European Working Party on High Blood Pressure in the Elderly trial. Lancet. 1985; 1: 1349-1354.

f)  The Australian i

g)  Helgeland A. Treatment of mild hypertension: a five year controlled drug trial. The Oslo study. Am J Med. 1980; 69: 725 — 732.

h)  Medical Research Council trial of treatment of hypertension in older adults: principal results. MRC Working Party. BMJ. 1992; 304: 405 — 412.

i)  Stacssen JA, Fagard R, Thijs L, Celis H, Arabidze GG, Birkenhager WH, et al. Randomised double-blind comparison of placebo and active treatment for older patients with isolated systolic hypertension. The Systolic Hypertension in Europe (Syst-Eur) Trial Investigators. Lan-
cet. 1997; 350: 757 — 764.

§)  LiuL, Wang JG, Gong L, Liu G, Staessen JA. Comparison of active treatment and placebo in older Chinese patients with isolated systolic hypertension. Systolic Hypertension in China (Syst-China) Collaborative Group. J Hypertens. 1998; 16: 1823 — 1829.

k) Dahlof B, Lindholm LH, Hansson L, Schersten B, Ekbom T, Wester PO. Morbidity and mortality in the Swedish Trial in Old Patients with Hypertension (STOP-Hypertension). Lancet. 1991; 338: 1281 — 1285.

1)  Coope J. Warrender TS. Randomised trial of treatment of hypertension in elderly patients in primary care. Br Med J (Clin Res Ed). 1986; 203: 1145 — 1151.

m)  Effects of treatment on morbidity in hypertension. 11. Results in patients with diastolic blood pressure averaging 90 through 114 mm Hg. JAMA. 1970; 213: 1143 — 1152.

n)  Coronary heart disease in the Medical Research Council trial of treatment of mild hypertension. Medical Research Council Working Party on Mild Hypertension. Br Heart J. 1988; 59: 364 — 378.
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