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Summary: Syst-Eur is a multicenter placebo-controlled centage of patients with cardiovascular complications
outcome trial designed by the European Working Party (29%). After randomization blood pressure fell more (p <
on High Blood Pressure in the Elderly to investigate the 0.001) in patients on active treatment than in those in the
effect of antihypertensive treatment on the incidence of placebo group (19 = 20 mm Hg systolic: 6 = 10 mm Hg
stroke in elderly patients with isolated systolic hyperten- diastolic vs. 7 = 19 and 1 = 10 mm Hg for sitting blood
sion (ISH). Eligible patients must be at least 60 years old pressure). This first interim report on the Syst-Eur tnal
and have a systolic blood pressure averaging 160-219 mm demonstrates that a multinational trial in elderly patients
Hg with a diastolic blood pressure <95 mm Hg. The with ISH is feasible and that a significant blood pressure
present paper is an interim report on the first 316 patients difference between the two treatment groups can be
randomized into this trial. The placebo (n = 170) and achieved and maintained. New centers are being re-
active treatment (n = 146) groups were similar at ran- cruited in order to randomize a total of 3.000 patients.
domization with respect to age (73 = 8 vears; mean = Key Words: Clinical trial—Elderly——Isolated systolic hy-
SD), sitting blood pressure (178 = 12 mm Hg systolic: 85 pertension—DPilot study.

= 7 mm Hg diastolic), percentage of men (34%). and per-

Several major intervention trials on the treatment (1)]. The results in elderly patients with combined
of hypertension have been published during the last  systolic and diastolic hypertension demonstrate
two decades. Most of these trials have recruited that antihypertensive treatment on average reduces
young and middle-aged patients with combined sys- cardiovascular montality by 28%, mainly through a
tolic and diastolic hypertension, but some trials also decrease in the incidence of stroke (—41%) (1).
included patients 60 years or older [for review see In most countries systolic blood pressure contin-
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ues to rise beyond the age of 50 years, while dia-
stolic blood pressure decreases in the elderly, lead-
ing to a widening of the pulse pressure (2—4). This
explains the increase in the prevalence of isolated
systolic hypertension (ISH) in the elderly, averag-
ing 0.1% at 40 years, 0.8% at 50, 5.0% at 60, 12.6%
at 70, and 23.6% at 80 years of age (5). Although
systolic blood pressure elevation is a well-known
cardiovascular risk factor in the eiderly (6-11), at
present only one trial. namely, the recently pub-
lished Systolic Hypertension in the Elderlv Pro-
gram (SHEP) (12-18), reported that treating ISH in
elderly patients may reduce the incidence of nonfa-
tal stroke and nonfatal myocardial infarction. How-
ever, in contrast to the previous intervention stud-
ies in patients with combined systolic and diastolic
hypertension (1), the SHEP trial (18) did not dem-
onstrate a significant beneficial effect of antihyper-
tensive treatment on any of the cardiovascular mor-
tality endpoints.

In 1989 the European Working Party on High
Blood Pressure in the Elderly (EWPHE). which had
already published an intervention study in elderly
patients with combined svstolic and diastolic blood
pressure elevation (19-21), decided to undertake
Syst-Eur (22), a therapeutic trial on isolated systolic
hypertension conducted in several European coun-
tries. This paper is an interim report on the first 316
subjects randomized into this study.

METHODS

The protocol of the Syst-Eur trial has been published in
detail elsewhere (22). The entry criteria for the patients
include: (a) age of at least 60 vears and (b) sitting blood
pressure of 160-219 mm Hg systolic with a diastolic pres-
sure <95 mm Hg on placebo during a run-in period. After
a single-blind run-in period on placebo and after stratifi-
cation by center, sex. and the presence or absence of
cardiovascular complications, the patients are random-
ized to double-blind treatment with either active drugs or
matching placebos. The following conditions lead to strat-
ification into the subgroups with cardiovascular compli-
cations: myocardial infarction >1 year prior to random-
ization; previous episodes of congestive heart failure: a
history of thromboembolic stroke without lasting sequel-
ae; a previous transient ischemic attack and the presence
of left ventricular hypertrophy or nondissecting aneurysm
(22).

-Active treatment consists of nitrendipine (1040 mg/
day) combined with enalapril (5-20 mg/day) and hydro-
chlorothiazide (12.5-25 mg/day), as necessary. The pa-
tients of the control group receive matching placebos.
The active drugs (or matching placebos) are titrated in a
stepwise manner and combined in order to reach the goal
pressure. The latter is defined as a sitting systolic blood
pressure <150 mm Hg with a reduction in the sitting sys-
tolic blood pressure following randomization by at least
20 mm Hg.

Data base management and statistical analyses were
performed using SAS software (23). The average differ-

ences between the blood pressure at randomization and
the last available measurement within the first 9 months
following randomization were compared for the active
treatment and placebo groups (24). Means were com-
pared using Student’s ¢ test, and the proportion of pa-
tients reaching goal pressure were compared with the chi-
square statistic. Mortality, morbidity, and adverse events
are being monitored, but this paper deals only with the
effects of randomized treatment on blood pressure.

RESULTS

Characteristics of the patients on admission

On March 1. 1991, 517 patients from 11 countries
had been entered into the placebo run-in period of
the trial. Of these 316 had been randomized; 160
patients who did not comply with the entry criteria
had been removed from follow-up, and 41 patients
were still progressing through the run-in period.

The characteristics of the 316 patients random-
ized into the double-blind trial are given in Table 1.
Age averaged 73 = 8 years (mean = SD) and ranged
from 60 to 96 vears. Only 34% of the randomized
patients were men. and 29% showed cardiovascular
complications at entry.

Follow-up

The maximum follow-up varied because the pa-
tients had been entered over a period of several
months. A total of 152 patients had been followed
for at least 3 months. A follow-up of 9 months was
attained in 82 patients.

Blood pressure during double-blind treatment

In the placebo group the fall in sitting systolic
blood pressure over the initial 6 months following
randomization averaged 5 = 18 mm Hg, and the
change in the sitting diastolic blood pressure aver-
aged 0 = 9 mm Hg (Fig. 1). In the patients assigned
active treatment. the sitting systolic blood pressure

TABLE 1. Patient characteristics at randomization

Placebo Active treatment

Number ) 170 146
Sex (M/F) 63/107 43103
Age (year) ' T3 =7 74 =8
Weight (kg) 70 = 13 6712
Height (cm) . 162 = 10 160 = 10
Body mass index (kg/m?) -~ 27=4 26=4
Systolic pressure (mm Hg)

Supine . 182 +=14 179 = 13

Sitting 178 = 12 177 = 13

Standing 174 = 15 175 = 14
Diastolic pressure (mm Hg)

Supine 86 = 7 86 ~ 8

Sitting 86 =8 84 =7

Standing 87 =9 869
Pulse rate (beats/min) 74 =9 75=8
Cardiovascular complications (%) 32 25

Values are means = SD.

J Cardiovasc Pharmacol, Vol. 19, No. |, 1992



J. STAESSEN ET AL.

180

O~~-0 placebo
&—@ active

(mmHg)

180

SYSTOLIC BLOCD PRESSURE

-

n

o
T

L Qn
CD': = O- -0 placebo
(75 0—@ active
w0
&
B
o~ S <
o o B
(=== <
£ !
o E p<0.001
o 80+~
-
o
[—
wn
—31 33
o 750316 141 113 8
0 3 6 g

FOLLOW UP (months)

fell by 15 = 21 mm Hg and the sitting diastolic pres-
sure by 5 = 11 mm Hg during the initial 6 months of
double-blind treatment (Fig. 1).

The changes in the standing blood pressure dur-
ing the initial 6 months of placebo treatment aver-
aged —4 = 17 mm Hg systolic and | = 9 mm Hg
diastolic. At 6 months on active treatment the
standing blood pressure had fallen by 14 = 21 mm
Hg systolic and 6 = 12 mm Hg diastolic. At the
6-month visit 11% of the patients assigned to the
placebo group showed a fall in their standing sys-
tolic blood pressure by =20 mm Hg. This was the
case in 12% of the patients on-active treatment.

The fall in blood pressure from randomization to
the last available measurement within the first 9
months following randomization was greater on ac-
tive treatment than on placebo: 19 = 20 mm Hg
systolic: 6 = 10 mm Hg diastolic vs. 6 = 19and 1 =
10 mm Hg for sitting blood pressure, and 18 = 19
and7 = 11 mm Hg vs. 4 = 20and 0 = 11 mm Hg for
standing blood pressure (p < 0.01 for all compari-
sons).

A total of 152 patients were examined at least on
one occasion following randomization. Of these,
12% in the placebo and 31% in the active treatment
group had attained the target blood pressure. The
percentage of patients reaching the target blood
pressure during double-blind follow-up was signifi-
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FIG. 1. The sitting systolic and diastolic biood
pressures at randomization and at various fol-
low-up visits on doubie-blind treatment. Values
are means * SE. The difterence between the
two treatment groups became significant at the
3-month visit, and- a significant difference was
maintained thereatter. The number of patients
with blood pressure readings at a particular foi-
low-up visit is given at the bottom of the figure
tor the two treatment groups combined.

n* of
patients

cantly greater with active treatment than placebo
(Fig. 2).

Treatment administered during the
double-blind period

The number of study drugs (placebo or active)
taken by the patients at the 9-month visit is given in
Table 2, according to achievement of the target
blood pressure. In the patients randomized to active
treatment and taking a specific drug, the daily dose
of nitrendipine at the 9-month visit averaged 34 =
11 mg (n = 28), the dose of enalapril averaged 13 =
7 mg (n = 18), and the dose of hydrochlorothiazide
averaged 19 = 7 mg (n = 12). Patients randomized
to placebo took a number of placebo tablets corre-
sponding to a daily dose of 33 = 11 mg nitrendipine
(n = 48). 17 = 5 mg enalapril (n = 25),and 23 = §
mg hydrochiorothiazide (n = 20).

DISCUSSION

The EWPHE decided to undertake the Syst-Eur
trial (22) (a) because 1SH affects 13-15% of all sub-
jects over age 60 (5), (b) because ISH constitutes an
important cardiovascular risk indicator in the eider-
ly (5), and (c) because in 1989, when the Syst-Eur
trial was initiated, there was no experimental evi-
dence showing that the complications of 1ISH would
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be prevented by medical treatment. In 1985
EWPHE had already concluded a ciinical trial on
the antihypertensive treatment of elderly patients
with combined systolic and diastolic hypertension
(19-21). The expertise and structures ensuing from
this previous trial (19-21) were very helpful for or-
ganizing Syst-Eur because they provided the frame-
work within which the new trial was conceived.

Two trials in elderly hvperiensive patients. pub-
lished before 1989. included a subgroup of ISH pa-
tients (9.25) but failed to demonstrate a significant
treatment effect on outcome events, possibly be-
cause of the small number of patients with ISH
(9,25). Besides the present study (22), at least two
other double-blind placebo-controlled trials are ad-
dressing the hypothesis that antihypertensive treat-
ment is beneficial, specifically in elderly patients
with ISH. namely the SHEP (12-18) in the United
States, and a trial in China (Lisheng Liu. personal
communication).

The mortality and morbidity results of the SHEP
tnial consist of a significant reduction of nonfatal
stroke (37%), nonfatal myocardial infarction (33%),
and left ventricular failure (54%) in the active treat-
ment group compared with placebo, whereas the
decrease in transient ischemic attacks was_not sig-
nificant (18). Total mortality and mortality from ce-
rebrovascular and coronary causes were also not
significantly changed by active treatment (18). In
contrast to the previous intervention studies in el-
derly patients with both systolic and diastolic hy-
pertension (19-21.25), fatal stroke and total cardio-
vascular mortality did not significantly decrease on
active treatment in SHEP (18). However, when
nonfatal- and fatal-outcome events in the SHEP
trial were combined, the 5-year cumuilative inci-
dence rate of total stroke was reduced by 36% (p =

0.0003). Adverse reactions were more often ob-
served in the active treatment than in the placebo
group with, for instance. significant increases in
faintness on standing, falls. loss of consciousness,
memory troubles, sexual dysfunction, change in
bowe! habits, and ankle swelling (18). None of the
subjective complaints reported in the SHEP publi-
cation was more frequently noticed in the placebo
group (18).

In SHEP 447.921 subjects were screened to enroll
up to 4.736 participants (18). A conservative esti-
mate based on published prevalence figures for ISH
in the elderly (5) is that a population with a similar
age distribution and size as those screened for
SHEP would probably include close to 60,000
cases. Thus. the subjects randomized into the
SHEP trial are a selected subgroup, and may not be
entirely representative of the majority of patients
with ISH in the population at large.

After publication of the SHEP results. Syst-Eur’s
ethics and with the European Community liaison
committees decided that it was ethical to continue
the Syst-Eur trial. but that full consultation of all

TABLE 2. Study medications at the 9-month visit
following randomization

Placebo Active treatment
(n = 48) (n = 34)
Patients reaching target pressure
Patients on | drug 3 4
Patients on 2 or 3 drugs 3 7
Total 6 11
Patients not reaching target
pressure
Patients on | drug 14 9
Patients on 2 or 3 drugs 28 14
Total 42 23
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Syst-Eur investigators is indicated. Syst-Eur’s eth-
ics committee believed that the following points are
relevant: (a) SHEP is the first randomized con-
trolied trial to assess the value of treating ISH in the
elderly. In view of the lack of a significant effect
upon mortality and the broad implications of treat-
ing ISH, there is a need for the SHEP results to be
confirmed in a different population. (b) Elderly pa-
tients are now commonly treated with calcium entry
blockers or converting-enzyme inhibitors. The
value of these drugs has not yet been assessed in
any published outcome trial.

In the present study, the patients were followed
for up to 9 months. The sitting blood pressure fell
on average 13/5 mm Hg more on active treatment
than on placebo. In the SHEP pilot study (17), after
1 vear of treatment the differences between the two
treatment groups were 17 mm Hg systolic and 6 mm
Hg diastolic. However, in the fifth vear of follow-
up, when 449% of the SHEP patients assigned to the
placebo group were actually receiving drugs with
known antihypertensive action, the difference was
12 mm Hg svstolic and 4 mm Hg diastolic (18).

In most controlled trials on the efficacy of anti-
hypertensive drugs in elderly patients with predom-
inant systolic hypertension diuretics were the first-
line medication (9,12.26-30). The reduction in sys-
tolic blood pressure in the actively treated patients
as compared with the control group averaged 12
mm Hg; the 95% confidence interval for the mean
reduction in systolic blood pressure ranged from 5
to 20 mm Hg (5). The mean effect in these studies
(9.12.26-30) on diastolic pressure was a reduction
of 3 mm Hg, with a 95% confidence interval ranging
from 0 1o 6 mm Hg.

The goal pressure in the present study was de-
fined as a sitting systolic blood pressure <150 mm
Hg, with a reduction following randomization by at
least 20 mm Hg (22). The target pressure is to be
achieved by. the stepwise titration and combination
of nitrendipine, enalapril, and hvdrochlorothiazide
or matching placebos in the control group. Three
months after randomization, the target systolic
blood pressure was reached in 7% of the patients
randomized to placebo and 14% of the patients on
active treatment: after 6 months these figures were
7 and 33%, respectively. It was indeed planned that
the target blood pressure would be reached progres-
sively over several months in order to avoid side
effects in these elderly patients or an excessive,
sudden fall in blood pressure, possibly leading to
orthostatic hypotension. As follow-up is extended,
randomized treatment will be further adjusted so
that an even larger proportion of the patients on
active treatment will achieve the target blood pres-
sure. -

In conclusion, this first interim report on the
Syst-Eur trial demonstrates that a significant differ-
ence in systolic blood pressure between the two

J Cardiovasc Pharmacol, Vol. 19, No. 1, 1992

treatment arms can be achieved and maintaine
New centers are now being recruited in order
randomize a total of 3,000 patients.
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The interrelations of blood pressure levels, circadian pressure alterations and left
ventricular mass in mild to moderate hypertension in human subjects
Alice Stanton, Soon Tan, James Crowley, Neil Akins, O’Malley Kevin and Eoin
O ' Brien
Blood Pressure Unit, Beawnont Hospital, Dublin 9, Ireland

Left ventricular hypertrophy in hypertensive patients is an important
predictor of cardiovascular morbidity and mortality. Blood pressure follows a
circadian rhythm, elevated levels usually oceurring during the day, and a
trough at night. Some studies have suggested that hypertensive patients with
more pronounced circadian blood pressure changes may have a lower prevalance
of left ventricular hypertrophy. ‘The aim of this study was to delermine the
interrelations between blood pressure levels, circadian pressure alterations and
left ventricular mass in paticnts with mild to moderate hypertension.

Thirty-seven previously untreated hypertensive patients underwent 24 hour
ambulatory BI” monitoring and M-mode echocardiography. Mean 24 hour BP,
crest and trough levels (mean BP of the 6 hour periods with highest and lowest
average BP levels respectively), were caleulated from the ambulatory profile,
using a cumulative sums technique. Circadian alteration magnitude (CAM) was
defined as the difference between erest and trough levels. Left ventricular mass
(LVM) was calculated from cchocardigraphic measurements according to the
Penn Convention. LVM-index was caleulated by dividing LLVM by body
surlace arca. The data were analysed using linear regression analysis (Table 1),
and Student's unpaired ¢ test

Table 1. The associations between BP levels and both CAM and LVM-index. BP units
are mmHg; LVM-index units are g/m?; B = regression line slope: r = correlation coefTicient;
*indieates PP < 0.05.

Independent Dependent Systolic ) Diastolic
variable variable o o -
p r B r

Mean 24 hour BP CAM +0.36 * 045 * +0.36 * 0.38 *
Crest BP CAM +0.45 * 0.69 * +0.52 * 0.69 *
Trough BP CAM +0.04 0.0H +0.09 0.08
Mean 24 hour BP LVM-index +0.87 * 047 * 1+0.83 0.35
Crest BP LVM-index H0.76 * 0.50 * +0.77 * 0.39 *
Trough BP LA M-index +0.89 * 045 * +0.64 0.26

In addition, LVM-index was significantly greater in those hypertensive
subjects whose CAM was greater than the median value in comparison with
those whose CAM was less than the median value (systolic, 119.1 versus
102.6 g/m?, P < 0.05; diastolic, 118.6 versus 103.1 g/m?2, P < 0.05).

The extent of the circadian BP change increased with increasing mean 24
hour and crest BP levels, but CAM was independent of trough BP. Left
ventricular mass was positively associated with systolic mean 24 hour, crest
and trough BP, and also with diastolic crest BP. In contrast to previous
studies, we found that patients with more pronounced circadian blood pressure
alterations had increased left ventricular mass, in comparison with patients
who had similar trough blood pressure levels. but attenuated circadian pres-
sure changes.



