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Background: In 1988, the Systolic Hypertension in
China (Syst-China) Collaborative Group initiated the pla-
cebo-controlled Syst-China trial to investigate whether
antihypertensive drug treatment could reduce the inci-
dence of fatal and nonfatal stroke in older Chinese pa-
tients with isolated systolic hypertension.

Objectives: To explore (1) whether the benefits of ac-
tive treatment were evenly distributed across 4 strata, pro-
spectively defined according to sex and previous cardio-
vascular complications, and (2) whether the morbidity
and mortality results were influenced by age, level of sys-
tolic or diastolic blood pressure (BP), smoking or drink-
ing habits, or diabetes mellitus at enrollment.

Methods: Eligible patients had to be 60 years or older
with a sitting systolic BP of 160 to 219 mm Hg and di-
astolic BP less than 95 mm Hg. After stratification for cen-
ter, sex, and previous cardiovascular complications, 1253
patients were assigned to active treatment starting with
nitrendipine (10-40 mg/d), with the possible addition of
captopril (12.5-50.0 mg/d), and/or hydrochlorothiazide
(12.5-50 mg/d). In the 1141 control patients, matching
placebos were used similarly.

Results: Male sex, previous cardiovascular complica-
tions, older age, higher systolic BP or lower diastolic BP,
living in northern China, smoking, and diabetes mellitus
significantly and independently increased the risk of 1 or

more of the following end points: total or cardiovascular
mortality, all fatal and nonfatal cardiovascular end points,
all strokes, and all cardiac end points. In the placebo-
control group diabetes raised the risk of all end points 2-
to 3-fold (P#.05). However, active treatment reduced the
excess risk associated with diabetes to a nonsignificant level
(P values ranging from .12-.86) except for cardiovascular
mortality (P = .04). Cox regression with adjustments ap-
plied for significant covariates suggested that active treat-
ment may reduce total mortality more (P = .06) in women
and stroke more (P = .07) in men and that it may provide
better protection against cardiac end points in nonsmok-
ers than smokers (P = .04). Otherwise, the benefits of ac-
tive treatment were equally manifest, regardless of the en-
rollment characteristics of the patients, and regardless of
whether active treatment consisted of only nitrendipine or
of nitrendipine associated with other active drugs.

Conclusions: In elderly Chinese patients with isolated
systolic hypertension, stepwise antihypertensive drug
treatment, starting with the dihydropyridine calcium chan-
nel blocker nitrendipine, improved prognosis. The ben-
efit was particularly evident in diabetic patients; for car-
diac end points it tended to be larger in nonsmokers.
Otherwise, the benefit of active treatment was not sig-
nificantly influenced by the characteristics of the pa-
tients at enrollment in the trial.
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I N 1988, THE Collaborative Group
Coordinating Center started the
placebo-controlled Systolic Hy-
pertension in China (Syst-
China) trial to test the hypoth-

esis whether antihypertensive drug
treatment could prevent stroke in older Chi-
nese patients with isolated systolic hyper-
tension.1,2 Active treatment was initiated
with the dihydropyridine calcium chan-
nel blocker nitrendipine,3 with the pos-
sible addition of captopril, hydrochloro-
thiazide, or both drugs. In the recently
published intention-to-treat analysis of the
Syst-China trial,4 active treatment de-
creased the stroke rate by 38% (P = .01)
from 20.8 to 13.0 end points per 1000 pa-

tient-years. In addition, all cardiovascular
end points decreased by 37% (P = .004) and
all-cause mortality by 39% (P = .003). At
the rates observed in the placebo group,
treatment of 1000 Chinese patients for 5
years could prevent 39 strokes, 59 major
cardiovascular complications, or 55 deaths.4

This article expands the first Syst-
China report.4 It explores (1) whether the
benefits of active treatment were evenly
distributed across 4 strata, prospectively
defined according to sex and previous car-
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diovascular complications,2,4 and (2) whether the mor-
bidity and mortality results were influenced by age, level
of systolic or diastolic blood pressure (BP), smoking or
drinking habits, or diabetes mellitus at enrollment.

RESULTS

In the 2394 enrolled patients the median follow-up by
intention-to-treat was 3.0 years (follow-up range, 1-94
months). The number of patient-years in the placebo and
active treatment groups were 2892 and 3510, respectively.
At 2 years of follow-up, the sitting systolic and diastolic
BP had fallen by a mean (±SD) of 11 ± 17 mm Hg and 2 ± 8
mm Hg, respectively, in the placebo group and by 20 ± 16
mm Hg and 5 ± 8 mm Hg, respectively, in the active treat-
ment group. The differences in systolic and diastolic BP

between the 2 groups then averaged 9.1 mm Hg (95% con-
fidence interval [CI], 7.6-10.7 mm Hg) and 3.2 mm Hg
(95% CI, 2.4-4.0), respectively. The analysis by intention
to treat showed that both before (Table 1) and after
(Table2)adjustment forsignificantcovariates,activetreat-
menthadreduced the incidenceof totalmortality (P,.01),
fatal and nonfatal stroke (P,.05), and all cardiovascular
end points (P,.01). Among the incident cases of stroke,
the diagnosis was confirmed by computed tomographic
brain scans in 12 (40%) of 30 patients with a fatal event
and in 55 (72%) of 76 patients with a nonfatal stroke.

COMPLIANCE WITH ENROLLMENT CRITERIA

Of the enrolled patients, 223 assigned to placebo and 240
of the active treatment group did not comply with 1 or

PATIENTS AND METHODS
STUDY DESIGN

The Chinese Ministry of Health approved the Syst-China
trial. Its design is described in detail elsewhere.1,2,4 Eli-
gible patients consented to be enrolled in the study and were
at least 60 years old. While receiving single-blind placebo
during the run-in phase, their sitting systolic BP had to range
from 160 to 219 mm Hg, with diastolic BP below 95 mm Hg.
The sitting BP determining eligibility was the average of 6
readings, 2 at 3 baseline visits 1 month apart. Patients whose
serum creatinine concentration exceeded 180 µmol/L (2
mg/dL) and patients with severe concomitant cardiovas-
cular or noncardiovascular disorders were excluded.1,2,4

The 31 Syst-China centers received supplies of the 3
active study drugs, all labeled A, and the 3 matching pla-
cebos, all labeled B. After stratification for sex and cardio-
vascular complications, eligible patients were alternat-
ingly assigned to type A or type B medication. The first
patient of each of the 4 strata always received type A
medication. Active treatment was initiated with nitren-
dipine, with the possible addition of captopril, hydrochlo-
rothiazide, or both drugs. The dosage steps for nitren-
dipine were 10 mg or 20 mg once daily in the evening, or
20 mg twice daily. For captopril and hydrochlorothiazide,
the doses were 12.5 mg in the morning, or 12.5 mg or 25
mg twice daily. The study drugs were stepwise titrated
and combined to reduce the sitting systolic BP by 20
mm Hg or more to less than 150 mm Hg.1,2,4 Drugs caus-
ing intolerable side effects were substituted by the next-
line study medication. Placebos and active drugs were
used in the same way. Patients who withdrew from the
study medication remained in open follow-up. Patients
without any report within the year before the trial ended
in each center were classified as lost to follow-up, but
were included in the analysis up to the most recent evalu-
ation of their health status.1,2,4

DEFINITIONS AND VALIDATION OF END POINTS

Fatal and nonfatal stroke, the primary end point, and the
other secondary end points were defined as in the Systolic
Hypertension in Europe (Syst-Eur) trial.5 Stroke was clini-
cally diagnosed as a neurologic deficit with symptoms

continuing for more than 24 hours or leading to death with
no apparent cause other than vascular. The diagnosis of acute
myocardial infarction rested on 2 of the following 3 disor-
ders: typical chest pain, electrocardiographic changes, or
increased cardiac enzyme levels. Myocardial infarction ex-
cluded silent myocardial infarction. Congestive heart fail-
ure required the presence of 3 conditions, namely, symp-
toms, such as dyspnea; clinical signs, such as ankle edema
or rales; and the necessity of treatment with diuretics, va-
sodilators, or antihypertensive drugs. Sudden death in-
cluded any death of unknown origin occurring instantly
or within 24 hours of the onset of acute symptoms, as well
as unattended death for which no likely cause could be es-
tablished by autopsy or recent medical history. Cardiac end
points included fatal and nonfatal heart failure, fatal and
nonfatal myocardial infarction, and sudden death.

During the course of the trials end points were logged
at thecoordinatingoffice inBeijing,People’sRepublicofChina,
as reported by the investigators. In 1996 and 1997 the blinded
End Point Committee validated all end points by reviewing
the local patient files and other source documents, by re-
questing detailed written information from the investiga-
tors, or by both approaches. For the final analysis, the whole
Syst-China database was transferred to Leuven, Belgium, in
October 1997. The source documents certifying the stroke
cases were translated into English and were again reviewed
by 2 independent and blinded Syst-Eur6 investigators.

Diabetes mellitus at enrollment was defined accord-
ing to the criteria of the World Health Organization.7 The
diagnosis required the presence of a history of diabetes re-
ported by the clinical investigator, a fasting blood glucose
level of 7.8 mmol/L (140 mg/dL) or more, or the use of
antidiabetic medication. Smokers and patients who con-
sumed alcohol regularly were identified by questionnaire
administered at enrollment.

STATISTICAL ANALYSIS

The statistical analysis by intention-to-treat was done with
a commericially available software (SAS, Version 6.12; SAS
Institute Inc, Cary, NC), using 2-sided tests. Means and pro-
portions were contrasted by the standard normal z test and
the x2 statistic, respectively. Relative hazard rates were as-
sessed by single and multiple Cox regression.8 Survival
curves were compared using the log rank test.

ARCH INTERN MED/ VOL 160, JAN 24, 2000 WWW.ARCHINTERNMED.COM
212

©2000 American Medical Association. All rights reserved.
 at N/A, on December 6, 2006 www.archinternmed.comDownloaded from 

http://www.archinternmed.com


more of the eligibility criteria. Of these 463 patients (cri-
teria are not mutually exclusive so that numbers do not
add up), 43 and 110 had been recruited after only 1 or 2
run-in visits, 89 were 50 to 59 years old, 45 had grade 3
retinopathy, 189 had a sitting systolic BP from 140 to 159
mm Hg, and 91 had a sitting diastolic BP of 95 mm Hg
or higher. Noncompliance with all enrollment criteria did
not affect the results. For instance, for all fatal and non-
fatal cardiovascular end points the relative hazard rate
of active vs placebo treatment was 0.67 (95% CI, 0.48-
0.94; P = .02) in the 1931 compliant patients and 0.39
(95% CI, 0.17-0.88; P = .02) in the 463 noncompliant pa-
tients. The P value for the treatment-by-compliance in-
teraction term was .38.

SEX AND PREVIOUS CARDIOVASCULAR
COMPLICATIONS

Before enrollment, the patients had been prospectively
stratified for sex and previous cardiovascular complica-

tions. The trial included 1541 men (64.4%), 853 women
(35.6%), 269 patients with previous cardiovascular com-
plications (11.2%), and 2125 patients without such com-
plications (88.8%). The 4 strata were equally repre-
sented in the 2 arms of the trial. Of the 269 patients with
cardiovascular complications at enrollment, 224 (9.4%)
had symptoms or signs suggestive of coronary heart dis-
ease or myocardial infarction, 34 (1.4%) had a history
of stroke, and 11 (0.5%) had coronary and cerebrovas-
cular disorders.

Male sex was a significant and strong predictor of
all end points. Patients with cardiovascular complica-
tions at enrollment experienced significantly more fatal
and nonfatal cardiovascular end points (Table 1). With
adjustments applied for the covariates listed in Table 2,
these associations remained statistically significant. Fur-
ther analysis showed that in general the benefits of ac-
tive treatment were evenly distributed across men and
women and across patients with and without previous
cardiovascular complications. Only for total mortality

Table 1. Crude Relative Hazard Rates According to Various Characteristics in 2394 Patients

Mortality Fatal and Nonfatal Cardiovascular End Points

Total Cardiovascular All Stroke Cardiac

Rate per 1000 Patient-Years (No. of End Points)
Receiving placebo 28.4 (82) 15.2 (44) 33.3 (94) 20.8 (59) 10.8 (31)
Receiving active treatment 17.4 (61) 9.4 (33) 21.4 (74) 13.0 (45) 6.9 (24)

Relative Hazard Rates*
Active treatment† 0.61 (0.44-0.85)b 0.62 (0.40-0.98)a 0.64 (0.47-0.87)b 0.62 (0.42-0.91)a 0.64 (0.37-1.09)
Male sex† 2.03 (1.39-2.97)c 2.52 (1.45-4.38)b 2.29 (1.60-3.28)c 2.16 (1.38-3.37)c 2.44 (1.29-4.65)b

Cardiovascular complications† 0.84 (0.49-1.43) 0.97 (0.48-1.94) 1.61 (1.08-2.39)a 1.55 (0.93-2.57) 1.85 (0.96-3.58)
Age, y 1.09 (1.06-1.12)c 1.09 (1.05-1.13)c 1.06 (1.03-1.09)c 1.01 (0.97-1.05) 1.12 (1.08-1.17)c

Increase in systolic blood pressure of 10 mm Hg 1.32 (1.16-1.51)c 1.34 (1.12-1.59)b 1.29 (1.14-1.46)c 1.12 (0.94-1.32) 1.50 (1.24-1.82)c

Increase in diastolic blood pressure of 5 mm Hg 0.77 (0.70-0.86)c 0.73 (0.64-0.83)c 0.80 (0.72-0.88)c 0.88 (0.77-1.00)a 0.69 (0.60-0.80)c

Residence in northern China†‡ 1.08 (0.77-1.52) 1.10 (0.69-1.75) 1.52 (1.09-2.12)a 1.84 (1.18-2.86)b 1.34 (0.76-2.37)
Smoking†§ 1.67 (1.19-2.34)b 1.61 (1.01-2.55)a 1.72 (1.26-2.35)c 2.13 (1.44-3.17)c 1.13 (0.64-2.01)
Drinking alcohol†§ 1.29 (0.92-1.81) 1.56 (0.99-2.45) 1.42 (1.04-1.94)a 1.52 (1.03-2.25)a 1.22 (0.71-2.11)
Diabetes mellitus† 2.25 (1.29-3.92)b 3.33 (1.71-6.48)c 1.97 (1.16-3.36)a 2.06 (1.07-3.98)a 2.19 (0.87-5.52)

*Relative hazard rates are presented with 95% confidence intervals and levels of statistical significance (a indicates P#.05; b, P#.01; c, P#.001).
†Dichotomous variables were coded 0 or 1 depending on whether the condition was absent or present.
‡Compared with patients recruited in southern Chinese provinces.
§Smoking and drinking habits were unknown in 61 (5.4%) and 53 (4.6%) patients of the placebo group; in the active treatment group these numbers were

49 (3.9%) and 41 (3.3%), respectively.

Table 2. Adjusted Relative Hazard Rates* According to Various Characteristics in 2394 Patients

Mortality Fatal and Nonfatal Cardiovascular End Points

Total Cardiovascular All Stroke Cardiac

Active treatment† 0.62 (0.44-0.86)b 0.64 (0.41-1.01) 0.63 (0.46-0.85)b 0.66 (0.45-0.98)a 0.67 (0.39-1.15)
Male sex† 2.37 (1.61-3.47)c 3.11 (1.78-5.42)b 2.68 (1.87-3.84)c 2.01 (1.25-3.22)b 2.97 (1.56-5.65)b

Cardiovascular complications† NS (P = .31) NS (P = .62) 1.65 (1.00-2.74)a NS (P = .16) NS (P = .18)
Age, y 1.06 (1.03-1.09)c 1.05 (1.02-1.09)b 1.03 (1.00-1.06)a NS (P = .92) 1.08 (1.03-1.13)c

Increase in systolic blood pressure of 10 mm Hg 1.27 (1.10-1.45)c 1.13 (1.03-1.23)b 1.29 (1.14-1.47)c NS (P = .18) 1.47 (1.20-1.79)c

Increase in diastolic blood pressure of 5 mm Hg 0.62 (0.51-0.76)c 0.74 (0.65-0.84)c 0.79 (0.72-0.86)c 0.87 (0.77-0.99)a 0.72 (0.62-0.83)c

Residence in northern China†‡ NS (P = .81) NS (P = .74) NS (P = .10) 1.60 (1.03-2.50)a NS (P = .62)
Smoking†§ NS (P = .22) NS (P = .72) NS (P = .19) 1.64 (1.08-2.48)a NS (P = .26)
Diabetes mellitus†§ 2.25 (1.29-3.96)b 3.38 (1.71-6.68)c 1.95 (1.14-3.35)a 1.60 (1.03-2.51)a NS (P = .20)

*Because the relative hazard rates were calculated by stepwise Cox regression with treatment forced into the model, they are automatically adjusted for
allocation to active treatment and for all significant covariates listed in the table. Cardiovascular complication at entry and drinking alcohol were not independently
and significantly correlated with outcome. NS indicates not significant. See Table 1 for explanation of the remaining footnote symbols.
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(P = .06) and stroke (P = .07), the treatment-by-sex in-
teraction terms approached statistical significance. For
all-cause mortality, the relative hazard rates associated
with active treatment were 0.74 (95% CI, 0.50-1.09;
P = .12) in men and 0.34 (95% CI, 0.16-0.72; P = .005)
in women; for stroke these hazard rates were 0.54 (95%
CI, 0.34-0.85; P = .008) and 1.24 (95% CI, 0.56-2.74;
P = .60), respectively. Thus, these treatment-by-sex in-
teraction terms suggested that active treatment may re-
duce total mortality more in women and that it may pre-
vent stroke especially in men. The P values for the other
treatment-by-sex interactions ranged from .13 to .52; those
for the interactions between treatment and previous car-
diovascular complications ranged from .09 to .69.

AGE

Age at baseline averaged 66.5 (5.5) years (mean [SD]).
In single (Table 1) and multiple (Table 2) Cox regres-
sion, age was a strong predictor of all end points with
the exception of stroke. Plots of the crude relative haz-
ard rates in 3 age strata (#64, 65-69, and $70 years) sug-
gested that for cardiovascular mortality (Figure 1) the
effect of active treatment weakened in the oldest ($70
years) age group. However, this was not the case for all
fatal and nonfatal cardiovascular end points (Figure 1).

Furthermore, Cox regression with adjustments ap-
plied for the covariates listed in Table 2 demonstrated
that age did not influence the effects of active treatment
on outcome. Even for cardiovascular mortality
(Figure 2), the relative hazard rate for the treatment-
by-age interaction term was only 1.03 (95% CI, 0.95-
1.11; P = .48); for the other end points the P values of
these interaction terms ranged from .45 to .83.

SYSTOLIC AND DIASTOLIC BP AT ENROLLMENT

At baseline, the sitting BP averaged 170.5 ± 11.1 mm Hg
systolic and 86.0 ± 6.8 mm Hg diastolic BP. In single

(Table 1) and multiple (Table 2) regression, all end points
with the exception of fatal and nonfatal stroke were posi-
tively correlated with systolic BP. Plots of the crude rela-
tive hazard rates in 3 strata according to the systolic BP
at enrollment (#169, 170-179, and $180 mm Hg) did
not show a consistent trend (Figure 1). After adjust-
ment for the covariates listed in Table 2, the interaction
terms between treatment and systolic BP were nonsig-
nificant for all end points (Figure 2); the P values ranged
from .16 to .78.

Both before and after adjustment (Table 1 and Table
2), a higher diastolic BP was associated with a lower in-
cidence of end points. The latter associations were not
influenced by treatment status; after adjustment, the P
values for the interactions between treatment and dias-
tolic BP ranged from .27 to .99.

NORTHERN VS SOUTHERN CHINESE PATIENTS

Of the 2394 patients, 1579 (66.1%) were residents of
northern China. Compared with 815 (33.9%) southern
Chinese patients, the northern Chinese were at signifi-
cantly greater risk of stroke both before (Table 1) and
after (Table 2) adjustment for the covariates listed in Table
2. However, with these adjustments applied, there was
no statistically significant difference between northern
and southern Chinese patients in the effects of treat-
ment on stroke prevention (P = .92). This was also the
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Figure 1. Unadjusted relative hazard rates (active treatment vs placebo) for
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and in various subgroups according to age and systolic blood pressure at
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Figure 2. Adjusted relative hazard rates (active treatment vs placebo) for
total mortality and for all cardiovascular end points according to age and
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terms between treatment and the independent predictor variables plotted
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case for all other end points, for which the P values of
the treatment-by-residence interaction terms ranged from
.42 to .58.

SMOKING AND DRINKING HABITS

At baseline, 737 patients (30.8%) (626 men [85%] and
111 women [15%]) smoked. In single regression (Table
1), smoking predicted outcome except for all cardiac end
points. The proportion of smokers was similar among pa-
tients who suffered a cardiac end point and those who
did not (29.1% vs 30.8%). After adjustment for the co-
variates listed in Table 2, smoking was still a significant
predictor of fatal and nonfatal stroke. With adjustments
for the covariates in Table 2 applied, Cox regression
showed a significant interaction between treatment and
smoking for all cardiac end points (P = .04). The rela-
tive hazard rate for active vs placebo treatment was 0.49
(95% CI, 0.25-0.96; P = .04) in nonsmokers, but it was
1.38 (95% CI, 0.51-3.71; P = .52) in smokers.

At baseline, 748 men (48.5%) and 89 women (10.4%)
reported regular alcohol consumption. In single regres-
sion (Table 1), alcohol intake was positively correlated
with the incidence of stroke and all fatal and nonfatal car-
diovascular end points. However, after adjustment for sig-
nificant covariates, these associations weakened to a non-
significant level (P values ranging from .35 to .95). In
multiple Cox regression, the P values for the interaction
terms between treatment and drinking alcohol ranged
from .19 to .87.

NITRENDIPINE ONCE VS TWICE DAILY

Of 1253 patients allocated to active treatment, 735
remained on monotherapy with nitrendipine and 518
proceeded to twice daily dosing; the mean daily doses
of nitrendipine in these 2 groups were 13.8 mg and
36.9 mg, respectively. Compared with the whole pla-
cebo group and with adjustments applied for the covar-
iates listed in Table 2, the benefit of active treatment
tended to be slightly larger in patients receiving twice
daily dosing (Figure 3). However, only for cardiac end
points the P value for the difference between the 2 dos-
ing schemes of active nitrendipine reached statistical
significance; for the other end points the P values
ranged from .14 to .65.

DIABETES MELLITUS

At enrollment 55 men and 43 women had diabetes melli-
tus. Of these 98 patients (4.1%), 21 had a history of dia-
betes mellitus and 90 had a fasting blood glucose level
of 7.8 mmol/L (140 mg/dL); 2 patients were on a dia-
betic diet and 10 were taking oral antidiabetic drugs. In
diabetic patients, compared with the 2296 nondiabetic
patients, body mass index (calculated by the weight, in
kilograms, divided by the height, in meters, squared) (25.4
vs 23.9, P,.001), blood glucose level (9.7 vs 5.3 mmol/L
[174.7 vs 95.5 mg/dL]; P,.001), serum total choles-
terol level (5.7 vs 5.1 mmol/L [220 vs 197 mg/dL];
P = .005) and systolic BP at enrollment (172.5 vs 170.2
mm Hg; P = .14) were higher. However, the percentage

of patients with previous cardiovascular complications
was similar in both groups (12.2% vs 11.2%; P = .75).

Diabetic and nondiabetic patients were treated simi-
larly and their BP decreased to a similar extent (Table3).
At 2 years the net differences between the placebo and
active treatment groups were 6.0 mm Hg systolic BP (95%
CI, 1.5-13.5 mm Hg; P = .12) and 4.7 mm Hg diastolic
BP (95% CI, 0.4-9.1 mm Hg; P = .04) in the diabetic pa-
tients; in the 2296 nondiabetic patients, these differ-
ences were 9.3 mm Hg (95% CI, 7.7-10.8 mm Hg; P,.001)
and 3.1 mm Hg (95% CI, 2.3-3.9 mm Hg; P,.001), re-
spectively. The P values for the differences in the net BP
effects between diabetic and nondiabetic patients were
.40 systolic and .47 diastolic.

After adjustment for the covariates listed in Table
2, active treatment showed a consistent trend in dia-
betic patients (Figure4) in reducing total mortality (59%;
P = .15), cardiovascular mortality (57%; P = .22), all car-
diovascular end points (74%; P = .03), fatal and nonfa-
tal stroke (45%; P = .42) and all cardiac end points (90%;
P = .08). In the nondiabetic patients (Figure 4) active treat-
ment significantly decreased total mortality (36%; P = .01)
and all cardiovascular end points (34%, P = .01), while
the same tendency was also observed for cardiovascular
mortality (33%, P = .10) and total stroke (32%; P = .06).
The P values of the interaction terms between active treat-
ment and the presence of diabetes mellitus ranged from
.15 to .88.

The incidence of all cardiovascular end points was
also calculated separately for patients who continued to
receive nitrendipine monotherapy and for those pa-
tients who had any combination regimen of nitren-
dipine, captopril, or hydrochlorothiazide (or matching
placebos). In the placebo group (Table 3), the cardio-
vascular event rates in diabetic patients were approxi-
mately twice as high as in nondiabetic patients, regard-
less of the treatment regimen. In the actively treated
diabetic patients, the excess cardiovascular risk was re-
duced to the rates observed in the nondiabetic patients;
this was equally true in patients treated with only ni-
trendipine as in those on other treatments (Table 3).

Active Better Placebo Better

0 0.5 1.0 1.5 2.0
Adjusted∗ Relative Hazard Rate

Once Daily
(n = 735)

Active Better Placebo Better

0 0.5 1.0 1.5 2.0

Twice Daily
(n = 518)

Cardiac
0.94 0.36

Stroke
0.62 0.71

CV End Points
0.73 0.52

CV Mortality
0.75 0.51

Mortality
0.73 0.50

Figure 3. Relative hazard rates (active treatment with nitrendipine given once
or twice daily vs placebo). In these analyses the whole placebo group was
used as the reference group and adjustments were applied for the covariates
listed in Table 2. Asterisk indicates adjusted for sex, age, diabetes mellitus,
cardiovascular (CV) complications, enrollment systolic and diastolic blood
pressure, smoking, residence in northern China.
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Finally, within-group analyses (Table 4) showed
that in the placebo group diabetes mellitus significantly
enhanced the risk of all end points, with relative hazard
rates ranging from 2.23 for all-cause mortality to 3.36 for
cardiovascular mortality. In the active treatment group
the risk associated with diabetes mellitus was reduced
to nonsignificant levels for total mortality and for the com-
bined fatal and nonfatal end points; the relative hazard
rates ranged from 0.78 to 2.03.

COMMENT

A major finding of this study was that in the within-
group analysis diabetes at enrollment significantly raised
the risk of all types of end points in the placebo group,
whereas in the active treatment group the CIs of the cor-
responding relative hazard rates were wide and included
unity except for cardiovascular mortality. Cox regres-
sion in all patients combined failed to show significant
treatment-by-diabetes interaction terms, because the dia-
betic patients represented only 4.1% of the whole trial
population. However, in terms of clinical relevance, our
findings suggest that both the relative and the absolute
benefit of active treatment were greater for diabetic than
for nondiabetic patients. Indeed, the point estimate for
the prevention of all cardiovascular end points was 59%
in the diabetic patients and only 33% in the nondiabet-
ics; in terms of absolute benefit, at the rates observed in
the placebo group, treating 1000 patients for 5 years,
could prevent 221 major cardiovascular end points in
diabetic patients, but only 51 in the nondiabetic
patients.

The Syst-China trial findings must also be inter-
preted considering the prior probability of a greater treat-
ment effect in hypertensive diabetic patients as ob-
served in the Syst-Eur trial.6,9 In the latter study 492
diabetic patients (10.5%) and 4203 nondiabetic pa-
tients (89.5%) were randomized to placebo or to active
treatment initiated with the dihydropyridine nitren-

dipine (10-40 mg/d) with the possible addition of enala-
pril maleate (5-20 mg/d), hydrochlorothiazide (12.5-
25.0 mg/d), or both drugs. In diabetic Syst-Eur patients,
with adjustments for possible confounders applied, ac-
tive treatment reduced all-cause mortality by 55%, car-
diovascular mortality by 76%, all cardiovascular end points
by 69%, fatal and nonfatal stroke by 73% and all cardiac
end points by 63%; in the nondiabetic Syst-Eur pa-
tients, active treatment decreased all cardiovascular end
points by 26% and fatal and nonfatal stroke by 38%.9 Ac-
tive treatment reduced total mortality (P = .04), cardio-
vascular mortality (P = .02) and all cardiovascular end-
points (P = .01) significantly more for diabetic than for
nondiabetic Syst-Eur patients. In terms of absolute ben-
efit, the Syst-Eur trial showed that active treatment, per
1000 patients treated for 5 years, could prevent 178 ma-
jor cardiovascular end points for diabetic patients, and
39 for nondiabetic patients.9

The Systolic Hypertension in the Elderly Program
(SHEP)10 included 4736 men and women, aged 60 years
or older, with isolated systolic hypertension (systolic BP
160- 219 mm Hg and diastolic BP ,90 mm Hg). At base-
line, 583 patients (12.3%) had non–insulin-dependent
diabetes mellitus, 4149 patients did not have diabetes,
and 4 patients could not be classified.11 In the SHEP con-
trol group, the rate of all cardiovascular complications
was 63.0 events per 1000 patient-years in the diabetic pa-
tients (n = 300) and 36.8 events per 1000 patient-years
in nondiabetic patients (n = 2069); in the diabetic
(n = 283)and nondiabetic (n = 2080) patients random-
ized to active treatment (chlorthalidone, 12.5-25 mg/d,
with the possible addition of atenolol, 25-50 mg/d, or re-
serpine, 0.05-0.1 mg/d10), these rates were reduced to 42.8
and 26.6 events per 1000 patient-years, respectively.11

Thus, in the SHEP trial, active treatment decreased the
incidence of cardiovascular complications to the same ex-
tent (34%) in diabetic patients (95% CI, −54% to −6%)
and in nondiabetic patients (95% CI, −45% to 21%).11

In the Hypertension Detection and Follow-up Program

Table 3. Medication, Blood Pressure Reduction, and Incidence of All Cardiovascular End Points in Treated
and Untreated Diabetic and Nondiabetic Patients

Placebo Active Treatment*

Diabetics (n = 47) Nondiabetics (n = 1094) Diabetics (n = 51) Nondiabetics (n = 1202)

No. of Patients on Treatment (%)
Nitrendipine only 32 (68.1) 618 (56.5) 28 (54.9)† 878 (73.0)d

Other study medications‡ 13 (27.7) 362 (33.1) 18 (35.3)† 232 (19.3)d

Open-label drugs 11 (23.4) 271 (24.8) 11 (21.6) 177 (14.7)d

None or unknown 2 (4.3) 114 (10.4) 5 (9.8) 92 (7.7)

Mean (SD) Decrease in Blood Pressure at 2 Years, mm Hg
Systolic 16.5 (16.7) 10.6 (16.7) 22.4 (15.6)a 19.9 (15.8)d

Diastolic 1.9 (9.7) 1.9 (8.5) 6.7 (9.0)b 5.0 (7.7)d

Cardiovascular End Points per 1000 Patient-Years, No. of End Points
Intention-to-treat 76.4 (10)† 31.0 (84) 32.1 (5)a 20.9 (69)c

Only nitrendipine 97.3 (8)† 34.0 (49) 36.9 (3)a 22.4 (53)b

Other study medications‡ 42.1 (2) 26.3 (29) 14.5 (1) 15.3 (12)

*Significance levels for the comparison between placebo and active treatment; a indicates P = ~.07; b, P#.05; c, P#.01; d, P#.001.
†Indicates a difference ( P#.05) between diabetic and nondiabetic patients of the same treatment group.
‡Any combination of nitrendipine, captopril and/or hydrochlorothiazide, or captopril only; the mean (SD) daily doses in the active treatment group were

19.5 (9.8) mg for nitrendipine, 26.7 (15.4) mg for captopril, and 19.8 (13.9) mg for hydrochlorothiazide.
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(HDFP),12,13 the stepped-care treatment regimen also
started with a diuretic (chlorthalidone, 25-100 mg/d). In
all, 1079 (9.9%) of the HDFP participants showed evi-
dence of diabetes at enrollment. In the 9861 nondia-
betic patients (90.1%), the mortality rate was signifi-
cantly lower in the stepped-care (intervention) group than
in the referred-care (control) group; the relative benefit
amounted to 17.4% (60.1 vs 72.8 deaths per 1000 patient-
years).14 In contrast, in the diabetic HDFP patients there
was little (0.8%) difference between the death rates in
the stepped-care and referred-care groups (105.8 vs 106.6
deaths per 1000 patient-years).14

In diabetic and nondiabetic patients, cardiovascu-
lar benefit was equally observed in the patients continu-
ing to receive monotherapy with nitrendipine and in those
progressing to combined treatment with nitrendipine plus
captopril, hydrochlorothiazide, or both drugs. These find-
ings are in keeping with the Syst-Eur report,15 in which
1327 patients remaining on monotherapy with nitren-
dipine were matched by sex, age, previous cardiovascu-
lar complications, and systolic BP at enrollment with an
equal number of placebo patients. In this analysis,15 ni-
trendipine therapy reduced (P #.05) cardiovascular mor-
tality by 41%, all cardiovascular end points by 33%, and
fatal and nonfatal cardiac end points by 33%. Further-
more, the results of 2 independent trials conducted in
different populations, ie, Syst-China and Syst-Eur,6,9,15

when compared with the SHEP10,11 and HDFP12-14 find-
ings, suggest that in hypertensive diabetic patients treat-
ment initiated with a dihydropyridine calcium channel
blocker may provide better cardiovascular protection than
therapy starting with a thiazide. This may be due to the
absence of metabolic side effects,16,17 such as glucose in-
tolerance and perturbation of the serum lipid profile, to
which diabetic patients treated with thiazides may be par-
ticularly vulnerable.18 In addition, calcium channel block-
ers may provide renal protection,19,20 and may have ben-
eficial effects on the rheologic characteristics of the blood3

and on endothelial function.21,22 However, the hypoth-
esis that in diabetic patients with hypertension calcium
channel blockers may provide better cardiovascular pro-
tection than thiazides must be further investigated. The

ongoing Antihypertensive and Lipid Lowering Treat-
ment to Prevent Heart Attack Trial (ALLHAT) will be in-
formative in this regard, because nearly one third of the
ALLHAT patients have diabetes.23,24 The ALLHAT is com-
paring a calcium channel blocker (amlodipine), an an-
giotensin-converting enzyme inhibitor (lisinopril), and
an a-adrenergic-receptor blocker (doxazosine) with a di-
uretic (chlorthalidone) for effects on the risk of nonfa-
tal myocardial infarction or fatal coronary heart disease
among high-risk patients with hypertension who are older
than 55 years.24 The ALLHAT Data and Safety Monitor-
ing Board reviews outcome data periodically. One re-
view occurred during fall 1997 and included a separate
evaluation of the primary end point in the subgroup with
diabetes. This analysis involved more than 7000 patient-
years. The ALLHAT committee recommended that the
trial should continue according to the protocol and did
not accelerate the date of its next review of the data.25

The prevalence of diabetes in the Syst-China trial
(4.1%) was approximately only one third of that observed
in the SHEP11 and Syst-Eur trials.9 In the 1980s26,27 and the
early 1990s28 studies from the Chinese Mainland showed
a lowprevalenceofdiabetes, ranging from0.15%inGuizhou
and 0.33% in Guangdong to almost 1% in cities such as
Beijing, Shanghai, and Ningxia.26,27 More recent epidemio-
logical data demonstrated age-adjusted prevalence rates of
3.6% for diabetes and 4.2% for impaired glucose tolerance
in 213 515 subjects aged 25 to 64 years.28 These numbers
confirm the rapid rise in diabetes that has occurred in China
in the past 10 years28 and underscore the possible impli-
cations of the present findings for the treatment of hyper-
tensive Chinese patients with type 2 diabetes.

The present analysis identified male sex and previ-
ous cardiovascular complications as significant and inde-
pendent cardiovascular risk factors. Stratification for these
characteristics made it possible to test a priori whether the
effects of treatment were similar in these 4 strata. Cox re-
gression with adjustments applied for significant covari-
ates, suggested that active treatment may reduce total mor-
tality more (P = .06) in women, but that it may prevent
stroke better (P = .07) in men. Whether these findings are
influenced by the higher inclusion of men (∼ 66%) in the
Syst-China study than in the other trials in isolated sys-
tolic hypertension (∼ 33%)5,10,29 is uncertain. However, in
Syst-China and in the 2 other trials in isolated systolic hy-
pertension5,10,29 men and women and patients with and with-

Active Better Placebo Better

0 0.5 1.0 1.5 2.0
Adjusted† Relative Hazard Rate

Diabetic Patients
(n = 98)

Active Better Placebo Better

0 0.5 1.0 1.5 2.0

Nondiabetic Patients
(n = 2296)

Cardiac P = .15
0.10 0.76

Stroke P = .74
0.55 0.68

CV End Points P = .37
0.26 0.66

CV Mortality P = .74
0.43 0.67

Mortality P = .88∗
0.41 0.64

Figure 4. Relative hazard rates (active treatment vs placebo) in diabetic and
nondiabetic patients with adjustments for the covariates listed in Table 2.
Asterisk indicates P for interaction; dagger, adjusted for sex, age, diabetes
mellitus, cardiovascular (CV) complications, enrollment systolic and diastolic
blood pressure, smoking, residence in northern China.

Table 4. Relative Hazard Rates* at Enrollment in the Study
for Diabetes Mellitus

Outcome Placebo Active Treatment

Total mortality 2.23 (1.06-4.68) 2.03 (0.82-5.01)
Cardiovascular mortality 3.36 (1.39-8.10) 3.24 (1.04-10.06)
All cardiovascular end points 2.53 (1.29-4.94) 1.55 (0.61-3.91)
Fatal and nonfatal stroke 2.65 (1.12-6.27) 1.60 (0.56-4.63)
Fatal and nonfatal

cardiac end points
2.99 (1.01-8.85) 0.78 (0.09-7.05)

*Relative hazard rates, presented with 95% confidence intervals (levels of
statistical significance), were adjusted for sex, age, cardiovascular
complications, systolic and diastolic blood pressure at enrollment in the
study, smoking, and residence in northern China.
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out previous cardiovascular complications, irrespective of
race, all benefited from antihypertensive drug treatment.

The question whether the effects of antihyperten-
sive drug treatment are preserved in very old patients has
important public health implications in view of the in-

creasing longevity of populations worldwide. In our study
the treatment-by-age interaction was not significant. These
findings agree with those in 650 patients, aged 80 years
or older, randomized in the SHEP trial,10,29 in whom the
relative risk of stroke on active treatment compared with
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placebo was 0.51 (95% CI, 0.29-0.89). In contrast, the Syst-
Eur trial demonstrated that antihypertensive drug treat-
ment did not postpone death in patients older than 75 to
80 years, but still prevented nonfatal cardiovascular com-
plications in the very old. In the trial conducted by the Eu-
ropean Working Party on High Blood Pressure in the El-
derly (EWPHE), a significant (P = .05) treatment-by-age
interaction suggested that cardiovascular mortality de-
creased less on active treatment in the oldest patients, es-
pecially beyond 80 years.30 In the Swedish Trial in Old Pa-
tients with Hypertension (STOP-Hypertension),31 older
patients randomized to active treatment, compared with
the control group, experienced less reduction of stroke,
myocardial infarction, or other cardiovascular death. The
upper 95% confidence limit of the relative risk crossed unity
even by 73 years.31 In view of the remaining uncertainty,
the Hypertension in the Very Elderly Trial (HYVET) in-
vestigates the potential benefit of antihypertensive drug
treatment on stroke and other cardiovascular end points
in patients older than 80 years.32 Until this trial report, cli-
nicians may consider the possible reduction of nonfatal
stroke as the main argument to prescribe antihyperten-
sive agents to very old patients, in whom this complica-
tion often leads to institutionalization.

The finding that an adverse outcome was positively
correlated with systolic BP, but negatively with diastolic
BP strongly suggests that pulse pressure, the difference
between systolic and diastolic BP, is an important car-
diovascular risk factor in elderly Chinese patients. Other
studies33-35 also found that pulse pressure behaves as an
independent cardiovascular risk factor. Furthermore,
the benefits of antihypertensive drug treatment were
observed regardless of the BP level at enrollment. In the
Syst-Eur trial, total mortality declined slightly more on
active treatment when the initial systolic BP was higher
(P = .05).5 Statistical analyses of the EWPHE study30 and
the Medical Research Council trial,36 which controlled
for possible confounders, such as sex, age and previous
cardiovascular complications, did not reveal any interac-
tion between the BP level at enrollment and the benefits
derived from treatment. The SHEP investigators10,29

reported that in proportional hazard regression, using
systolic BP as a continuous variable, the favorable trend
in stroke incidence for the active treatment group com-
pared with the placebo group prevailed irrespective of
the baseline systolic BP. The P value for interaction was
.13.10,37 This conclusion was reinforced by similar find-
ings for nonfatal myocardial infarction combined with
death from coronary heart disease (P = .85), for coro-
nary heart disease (P = .81), and for all cardiovascular
complications (P = .44).37

In our analysis, antihypertensive drug treatment simi-
larly decreased cardiovascular risk in northern and south-
ern Chinese patients. The finding that the occurrence of
stroke was 60% higher in northern than in southern China
is consistent with a comprehensive overview38 of the geo-
graphical variations in the incidence and the risk factors
of stroke in China. The benefit of active treatment tended
to be greater in patients who took nitrendipine twice daily
as compared with those who took the drug only once daily.
However, these findings must be cautiously inter-
preted. The Syst-China trial was not designed as a dose-

finding study so that the effects of twice daily dosing and
those of the higher daily dose of nitrendipine adminis-
tered in this way could not be separated in the analysis.
Moreover, the differences between once and twice daily
dosing were not significant, or for cardiac end points were
only marginally significant.

Active treatment significantly decreased all cardiac
end points in the nonsmokers (51%), but it did not re-
duce the incidence of cardiac complications in the smok-
ers. In view of the small number of all cardiac end points,
this finding may reflect random variability or confound-
ing in a subgroup analysis. Smoking has been shown to
be a risk factor for total and cardiovascular mortality and
for all fatal and nonfatal cardiovascular and cardiac end
points in the Syst-Eur trial, for stroke in the Medical Re-
search Council Mild Hypertension trial,36 and for car-
diovascular disease in the Australian Therapeutic Trial
in Mild Hypertension.39 In our study, smoking in-
creased the stroke risk by 64%. Chinese observational
studies showed that passive smoking at home and at work
is a risk factor for cardiovascular disease in Chinese
women who never smoked.40,41

Some studies found a positive correlation between
alcohol intake and stroke, particularly hemorrhagic
stroke.42,43 However, prospective studies have demon-
strated a U-shaped relationship,44,45 with nondrinkers hav-
ing a higher relative risk of ischemic stroke than mod-
erate drinkers (4-15 g/d), whereas the risk of ischemic
stroke increased again in heavy drinkers. In contrast, for
hemorrhagic stroke, there was an increased risk at all lev-
els of alcohol intake.45 A prospective Chinese study in
18 233 men, aged 45 to 64 years, showed that regular con-
sumption of small amounts of alcohol was associated with
lower overall mortality including death from ischemic
heart disease, but had no effect on fatal stroke.46 Fur-
thermore, a study in elderly ($65 years) Taiwanese re-
ported that after adjustment for confounders alcohol con-
sumption did not increase the risk of stroke.47

CONCLUSIONS

In elderly Chinese patients with isolated systolic hyper-
tension, stepwise antihypertensive drug treatment, start-
ing with the dihydropyridine calcium channel blocker
nitrendipine, improves prognosis. The benefit was par-
ticularly evident in diabetic patients; for cardiac end points
it tended to be larger in nonsmokers. Otherwise, the ben-
efit of active treatment was not significantly influenced
by the characteristics of the patients at enrollment in the
study.

Accepted for publication April 14, 1999.
From the Hypertension Division, Cardiovascular In-

stitute and Fuwai Hospital, Chinese Academy of Medical Sci-
ences and Peking Union Medical College, Beijing, People’s
Republic of China (Drs Wang and Liu); the Hypertension
and Cardiovascular Rehabilitation Unit, Department of Mo-
lecular and Cardiovascular Research, University of Leu-
ven, Leuven, Belgium (Dr Staessen); and the Shanghai Hy-
pertension Institute, Shanghai Second Medical University,
Shanghai, People’s Republic of China (Dr Gong).

ARCH INTERN MED/ VOL 160, JAN 24, 2000 WWW.ARCHINTERNMED.COM
219

©2000 American Medical Association. All rights reserved.
 at N/A, on December 6, 2006 www.archinternmed.comDownloaded from 

http://www.archinternmed.com


The Syst-China Trial was supported by the State Plan-
ning Commission of the People’s Republic of China. Dr Wang
was the recipient of a fellowship at the University of Leuven,
Belgium, sponsored by Bayer AG, Wuppertal, Germany.

The Syst-China trial was a research program con-
ducted under the auspices of State Commission of Science
and Technology and the Public Health Ministry of the Peo-
ple’s Republic of China. The trial was carried out in con-
sultation with the World Health Organization and the World
Hypertension League. Nitrendipine and matching placebo
tablets were purchased from Xinhua Pharmaceuticals at Shi-
jiazhuang, Hebei, China. Captopril and hydrochlorothia-
zide and their matching placebo tablets were purchased from
Changzhou Pharmaceuticals, Jiangsu, China. Collabora-
tion between the Syst-China and the Syst-Eur investigators
was established by the late Professor A. Amery, MD,who died
November 2, 1994.

Reprints: Jan A. Staessen, MD, PhD, Syst-Eur Coor-
dinating Office, Laboratory of Hypertension, Department of
Molecular and Cardiovascular Research, Campus Gasthu-
isberg, Herestraat 49, B-3000 Leuven, Belgium (e-mail:
jan.staessen@med.kuleuven.ac.be).

REFERENCES

1. Wang J, Liu G, Wang X, et al, on behalf of the Syst-China Trial Investigators.
Long-term blood pressure control in older Chinese patients with isolated sys-
tolic hypertension: a progress report on the Syst-China trial. J Hum Hypertens.
1996;10:735-742.

2. Collaborative Group Coordinating Center. Systolic hypertension in the elderly:
Chinese trial (Syst-China): interim report. Chin J Cardiol. 1992;20:270-275.

3. Goa KL, Sorkin EM. Nitrendipine: a review of its pharmacodynamic and phar-
macokinetic properties and therapeutic efficacy in the treatment of hyperten-
sion. Drugs. 1987;33:123-155.

4. Liu L, Wang JG, Gong L, Liu G, Staessen JA, for the Systolic Hypertension in
China (Syst-China) Collaborative Group. Comparison of active treatment and pla-
cebo for older patients with isolated systolic hypertension. J Hypertens. 1998;
16:1823-1829.

5. Staessen JA, Fagard R, Thijs L, et al, for the Systolic Hypertension in Europe
(Syst-Eur) Trial Investigators. Subgroup and per-protocol analysis of the ran-
domized European trial on isolated systolic hypertension in the elderly. Arch In-
tern Med. 1998;158:1681-1691.

6. Staessen JA, Fagard R, Thijs L,et al, for the Systolic Hypertension in Europe (Syst-
Eur) Trial Investigators. Randomised double-blind comparison of placebo and
active treatment for older patients with isolated systolic hypertension [erratum
published in Lancet. 1997; 350:1636]. Lancet. 1997;350:757-764.

7. Report of a WHO Study Group. Prevention of Diabetes Mellitus. Geneva, Swit-
zerland: World Health Organization; 1994.

8. Cox DR. Regression models and life tables. J R Stat Soc B. 1972;34:187-220.
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tween baseline pressure and benefit from treatment in isolated systolic hyper-
tension [letter]. Hypertension. 1994;23:269-270.

38. He J, Klag MJ, Wu Z, Whelton PK. Stroke in the People’s Republic of China, I:
geographic variations in incidence and risk factors. Stroke. 1995;26:2222-
2227.

39. Management Committee. Treatment of mild hypertension in the elderly: a study
initiated and administered by the National Heart Foundation of Australia. Med J
Aust. 1981;2:398-402.

40. He Y, Lam TH, Li LS, et al. The number of stenotic coronary arteries and passive
smoking exposure from husband in life-long working women in Xi’an, China. Ath-
erosclerosis. 1996;127:229-238.

41. He Y, Li LS, Du RY, Jia GL, Huang JY, Zheng JS. Passive smoking at work as
risk factor for coronary heart disease in Chinese women who never smoked. BMJ.
1994;308:380-384.

42. Gill JS, Zezulka AV, Shipley MJ, Gill SK, Beevers DG. Stroke and alcohol con-
sumption. N Engl J Med. 1986;315:1041-1046.

43. Haapaniemi H, Hillbom M, Juvela S. Lifestyle-associated risk factors for acute
brain infarction among persons of working age. Stroke. 1997;28:26-30.

44. Marmot MG, Rose G, Shipley MJ, Thomas BJ. Alcohol and mortality: a U-
shaped curve. Lancet. 1981;1:580-583.

45. Stampfer MJ, Colditz GA, Willett WC, Speizer FE, Hennekens CH. A prospective
study of moderate alcohol consumption and the risk of coronary heart disease
and stroke in women. N Engl J Med. 1988;319:267-273.

46. Yuan JM, Ross RK, Gao YT, Henderson BE, Yu MC. Follow-up study of moder-
ate alcohol intake and mortality among middle aged men in Shanghai, China. BMJ.
1997;314:18-23.

47. Lee TK, Huang ZS, Ng SK, et al. Impact of alcohol consumption and cigarette
smoking on stroke among the elderly in Taiwan. Stroke. 1995;26:790-794.

ARCH INTERN MED/ VOL 160, JAN 24, 2000 WWW.ARCHINTERNMED.COM
220

©2000 American Medical Association. All rights reserved.
 at N/A, on December 6, 2006 www.archinternmed.comDownloaded from 

http://www.archinternmed.com

