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Background and objective. This interim report from the Syst-Eur trial investigated the level
of blood pressure control achieved during the double-blind period in patients followed in
general practices.
Methods. In the Syst-Eur trial elderly patients (60 years or older) with isolated systolic
hypertension were randomized to either active or placebo treatment. Active treatment con-
sisted of nitrendipine combined with enalapril and/or hydrochlorothiazide to reduce systolic
pressure to < 150 mmHg and by &20 mmHg. Matching placebos were used in the control
group.
Results. This analysis was restricted to patients of general practitioners who had been
followed for at least 12 months. The placebo (N = 204) and active treatment (/V = 217)
groups had similar characteristics at randomization. At one year, the difference in sitting
pressure between the two treatment groups was 10 mmHg systolic and 4 mmHg diastolic.
Fewer patients remained on monotherapy in the placebo than in the active treatment group
and on placebo the second and third line medications were started earlier. Nitrendipine
tablets were discontinued in 10 patients on placebo and in 21 patients assigned to active
treatment (P < 0.001 for all comparisons).
Conclusions. A significant blood pressure reduction can be achieved and maintained in
older patients with isolated systolic hypertension followed by general practitioners. Whether
this blood pressure reduction results in a clinically meaningful decrease of cardiovascular
complications is under investigation.
Keywords. Antihypertensive treatment, general practice, isolated systolic hypertension,
randomized clinical trial.

Introduction
Several major intervention trials on the treatment of
hypertension have been published during the last two
decades. In most of these trials patients have been
recruited in specialized university hospitals.1"3 Few
trials were community-based4-3 or involved general
practitioners.67
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Syst-Eur is a double-blind placebo-controlled outcome
trial in older patients with isolated systolic hyperten-
sion, which the European Working Party on High Blood
Pressure in the Elderly is currently conducting in
Western and Eastern Europe and Israel.1 The Syst-Eur
centres recruiting patients into the trial are in part
university hospitals and community centres, but include
also general practices, especially in Belgium, France
and Israel. Progress reports on the Syst-Eur trial have
been published previously.9-11 The aim of the present
paper was to investigate the level of blood pressure con-
trol achieved during the double-blind period in patients
followed by general practitioners.
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Study design
The protocol of the Syst-Eur trial has been published
elsewhere.8 Patients were eligible, 1) if they were at
least 60 years old, 2) if on a placebo during the run-in
phase their sitting systolic pressure ranged from 160
to 219 mmHg with a diastolic pressure below 95 mmHg,
and 3) if their standing systolic pressure was 140 mmHg
or more. These blood pressure criteria were based on
the averages of six sitting and six standing readings,
i.e. two in each position at three baseline visits one
month apart.

Eligible patients were stratified by gender and the
presence or absence of cardiovascular complications and
randomized to double-blind treatment with active
medication or placebo. Active treatment consisted of
nitrendipine (10-40 mg per day), combined with
enalapril (5-20 mg per day) and/or hydrochlorothiazide
(12.5-25 mg per day). The patients of the control group
received matching placebos. The study medication was
step-wise titrated and combined in an attempt to reduce
the sitting systolic pressure by 20 mmHg or more to
a level of less than 150 mmHg.8

Blood pressure measurement
On each visit blood pressure (phase V diastolic pressure)
was measured to the nearest 2 mmHg following the
guidelines of the British Hypertension Society,12 twice
after 2 minutes rest in the supine position, twice after
5 minutes rest sitting, and finally twice after 2 minutes
standing.

Statistical analysis
The serial measurements of BP and pulse rate in the
two treatment groups of the trial were analysed accor-
ding to the per-protocol principle, i.e. the analyses
covered all 3-monthly measurements which were ob-
tained on randomized treatment.

Blood pressure at one year was calculated according
to both a per-protocol and an intention-to-treat analysis.
The per-protocol analysis only included the patients who
were followed at least 1 year on double-blind treatment.
For patients in whom randomized treatment had been
discontinued prior to the 1-year visit, the intention-to-
treat analysis included, where available, measurements
obtained after discontinuation of the double-blind
medication, regardless of the treatment the patient was
actually receiving. If the patient died or stopped regular
follow-up before the 12-month visit, the last available
measurement was retained.

For both the per-protocol and the intention-to-treat
analysis, all patients who were randomized less than
1 year ago and were still being followed at the moment
of the analysis were excluded.

Data base management and statistical analyses were
performed using the Statistical Analysis System (The
SAS Institute Inc., Cary, NC, USA).

Recruitment
On 1 October 1994 a total of 2243 patients from 19
countries had been randomized into the Syst-Eur trial.
Of these, 421 patients (193 in Belgium, 75 in France
and 153 in Israel) had been recruited in primary care
and were followed by general practitioners.

The characteristics at entry of these 421 patients, of
whom 217 were randomized to active treatment and 204
to placebo treatment, are reported in Table 1. Median
age was 73 years and ranged from 60-93 years. At
entry 16% of patients showed cardiovascular complica-
tions. The sitting blood pressure at randomization
averaged 175 ±10/87 ± 6 mmHg.

TABLE 1 Patient characteristics at randomization according to the
treatment group

Number
Male sex (%)
Age (years)
Weight (kg)
Height (cm)
BMI (kg/m-b2-)
SBP sitting (mmHg)
DBP sitting (mmHg)
Pulse rate (beats/min)
CV complications (%)
Previously treated (%)

Placebo

204
37
72 (62-86)
70 ± 11
163 ± 9
27 ± 4
175 ± 10
86 ± 6
76 ± 8
14
53

Active treatment

217
30
73 (61-88)
68 ± 12
162 ± 9
26 ± 4
175 ± 9
87 ± 6
76± 8
18
50

Values are means ± SD (except age = median and 5th and
95th percentile).

Blood pressure
The period of follow-up varied widely because the pat-
ients had been entered into the trial over a period of
several years (up to 5 years). Three hundred and eighty-
five patients had been followed for at least 3 months
and in 261 patients a follow-up of at least 12 months
was attained. The number of accumulated patient-years
was 344 in the active treatment group and 337 on
placebo.

In the active treatment group the sitting systolic blood
pressure fell by 23 ± 14 mmHg and the sitting diastolic
blood pressure by 5 ± 7 mmHg during the first year of
double-blind treatment. On placebo treatment the cor-
responding reductions were 14 ± 16 mmHg for systolic
and 1 ± 6 mmHg for diastolic pressure (P < 0.001 for
all comparisons). At 1 year the per-protocol analysis
showed a difference in sitting pressure between the two
treatment groups of 10 mmHg systolic and 4 mmHg
diastolic (P < 0.001) (Figure 1). These results were
confirmed by the intention-to-treat analysis. In this
analysis the differences between the active and placebo
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FIGURE 1 Sitting systolic and diastolic blood pressures at ran-
domization and at various follow-up visits on double-blind treat-
ment (per-protocol analysis). Placebo (O—Q); active treatment
(•—%)• The number of patients with blood pressure readings at
a particular follow-up visit is given at the bottom of the Figure for
the two treatment groups combined. The difference between the two
treatment groups became significant at three months (P < 0.001)
and a significant difference was maintained thereafter. Values are

means ± SE
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FIGURE 2 Percentages of patients on double-blind treatment
reaching the goal pressure at various follow-up visits (per-protocol
analysis). Placebo (O—O); active treatment (#—#). Goal
pressure was defined as a sitting systolic pressure < 150 mmHg
with a reduction following randomization by at least 20 mmHg. The
number of patients with blood pressure readings at a particular
follow-up visit is given at the bottom of the figure for the two treat-
ment groups combined. The difference between the two groups was

significant at the 0.1% level

treatment group were 8 and 4 mmHg, respectively
(P < 0.001).

The percentage of patients reaching the goal blood
pressure during follow-up was significantly greater with
active than with placebo treatment (P < 0.001). At one
year of follow-up, 43 % of patients on active treatment
and 14% on placebo treatment had reached the goal
blood pressure (Figure 2).

Treatment during double-blind period
Fewer patients remained on monotherapy in the placebo
than in the active treatment group (P < 0.001) and in
the placebo group the second and third line medication
were started more frequently (P < 0.001) (Figure 3).

The number of study drugs taken by the patients at
the one-year visit, according to the achievement of goal
blood pressure, is given in Table 2. In the active treat-
ment group the daily dose of nitrendipine averaged
29 ± 12 mg (N = 110), the dose of enalapril was 13 ± 6
mg(N = 48)andthedoseofhydrochlorothiazide 18±7
mg (N = 5). Patients randomized to placebo took a
number of tablets corresponding to a daily dose of 33 ±
11 mg (N = 118) nitrendipine, 16 ± 5 mg (N = 67)
enalapril, and 24 ± 7mg (N = 28) hydrochlorothiazide.

TABLE 2 Study medication at one year according to treatment
group

Placebo Active
treatment

Patients reaching goal pressure
patients on 1 drug 13 30
patients on 2 or 3 drugs 3 22
total 16 52

Patients not reaching goal pressure
patients on 1 drug 41 43
patients on 2 or 3 drugs 64 27
total 105 70

Total 121 122

Reasons for discontinuation of first line medication
The first line medication (nitrendipine or placebo) was
definitely interrupted in 31 of 421 patients in whom at
least one follow-up visit following randomization was
available. This happened in 10 patients assigned to
placebo and in 21 on active treatment (P < 0.001). The
reasons for discontinuation of nitrendipine or placebo
were: suspected side-effects (25 patients), misinterpreta-
tion of the protocol by the investigator (three patients),
refusal to take the double-blind medication (one patient),
unknown (two patients).

Discussion
There is now considerable evidence that lowering blood
pressure using antihypertensive therapy in patients with
combined systolic and diastolic hypertension decreases
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FIGURE 3 The percentage of patients at a given follow-up visit in the two treatment groups, who remained on monotherapy with nitren-
dipine (a), in whom nitrendipine was discontinued (b), and in whom enalapril (c) or triple therapy with nitrendipine, enalapril and

hydrochlorotiazide (d) was started. The differences between the two treatment groups were significant at the 0.1% level

the incidence of cardiovascular events in patients up
to 75 years of age. 13 It is also firmly established that
isolated systolic hypertension, which affects 15-20%
of all subjects over the age of 60 years, constitutes a
major cardiovascular risk factor. In the EWPHE-
trial,3 a placebo-controlled, double-blind inter-patient
assessment of diuretic treatment in hypertensive patients
aged 60 years or more, 840 patients were included of
whom 247 had isolated systolic hypertension14

(systolic blood pressure ^160 mmHg and diastolic
blood pressure ^ 95 mmHg). In this subgroup the data
on morbidity and mortality were insufficient to draw
firm conclusions. In the active treatment group trends
towards a lower cardiac mortality, lower incidence of
terminating non-fatal events and lower incidence of fatal
and non-fatal cardiovascular events was observed, but
none of the differences between active and placebo treat-
ment achieved statistical significance. However, up to
now only one intervention trial in elderly patients with

isolated systolic hypertension, i.e. the SHEP-trial,u

has reported its results, hi the SHEP-trial patients were
recruited by mass mailing and community screening.
The SHEP-patients on active treatment showed signifi-
cant reductions in non-fatal stroke by 37% (95% CI
18-51 %), non-fatal myocardial infarction by 33% (95%
CI 4-53%) and non-fatal congestive heart failure by
54% (95% CI 35-67%). However, in contrast to
previous intervention studies in elderly patients with
combined systolic and diastolic hypertension3-3-6 the
SHEP-trial did not demonstrate a significant beneficial
effect of antihypertensive therapy on any of the mor-
tality endpoints. Some concerns have been raised on
the generalizability of the SHEP-results and whether
these are sufficient to establish a minimum worthwhile
benefit with a high level of certainty.16 The results of
the Syst-China17 and the Syst-Eur trials8 are therefore
awaited to confirm or refute the findings of the SHEP-
investigators.
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Only few outcome studies on the treatment of
hypertension involved patients recruited or followed by
general practitioners.67 Coope and Warrender6 con-
ducted a randomized open trial in 884 elderly (60-79
years) patients of 13 general practices in England and
Wales. Patients with blood pressures at entry from
170-280 mmHg systolic and below 120 mmHg diastolic
or with systolic pressure below 280 mmHg and diastolic
pressure from 105-120 mmHg could be included. The
first-line antihypertensive agents used were atenolol
and bendrofluazide. The mean follow-up was 4.4 years.
Active treatment reduced the rate of fatal stroke by
70% and of all strokes by 42 %. The incidence of fatal
myocardial infarction as well as the total mortality
was however unaffected by active treatment. Although
23% of the patients admitted to the Coope and
Warrender trial had isolated systolic hypertension,
the main publication6 did not report separate results
for this subpopulation. A post-trial analysis" however
revealed that in patients with a diastolic pressure of at
least 90 mmHg, mortality tended to be lower in the
subgroup on active treatment than in the patients on
placebo (16 versus 24 deaths per 1000 patient-years).
However in the patients with isolated systolic hyperten-
sion (diastolic pressure <90 mmHg) the opposite
tendency was observed (30 versus 21 deaths per 1000
patient-years).

The MRC trial7 also included patients recruited
from (but not followed in) general practices. The
patients were between 65 and 74 years and had a systolic
blood pressure from 160 to 209 mmHg and a diastolic
blood pressure below 115 mmHg at entry. In this ran-
domized, placebo-controlled, single-blind study active
treatment consisted of hydrochlorothiazide plus
amiloride or atenolol. Four thousand three hundred and
ninety-six patients were randomized and the mean
follow-up time was 5.8 years. In the active treatment
group (diuretic and beta-blocker combined), stroke was
reduced by 25 %, coronary events by 19 % (not signifi-
cant) and all cardiovascular events by 17%. These
reductions were however only due to a reduction in the
number of strokes (31%), coronary events (44%) and
all cardiovascular events (35%) in the patients treated
with diuretics, since the beta-blocker treated group
showed no reductions in these endpoints. The MRC-
trial included 1879 (43%) patients with isolated systolic
hypertension defined as a systolic pressure of at least
160 mmHg and a diastolic pressure below 90 mmHg.
The MRC investigators reported that there is no reason
to doubt that the overall trial results would also be ap-
plicable to the patients with isolated systolic hyperten-
sion. However, to the best of our knowledge, separate
incidence rates on the patients with isolated systolic
hypertension have never been reported in the literature.

In the present analysis 19% of all patients randomized
before 1 October 1994 were recruited and followed by
general practitioners. In mese patients the blood pressure

difference between the active and the placebo treatment
group after 1 year of randomized treatment was 10
mmHg systolic and 4 mmHg diastolic. This value is
comparable to the 12/5 mmHg difference in pressure
after 2 years of double-blind treatment reported in the
third progress report of the Syst-Eur trial." The pre-
sent blood pressure results are also similar to those
observed in the remainder of this trial population who
were not followed in general practices (unpublished
data). This reduction in blood pressure is comparable
to, although slightly smaller than, that reported in the
two previously mentioned trials on older people with
systolic and diastolic hypertension in general practice.
In the trial conducted by Coope and Warrander6 the
difference in blood pressure between the control group
and the active treatment group after 1 year of treatment
was nearly 16/10 mmHg. In the MRC trial7 this dif-
ference was 16/7 mmHg. The smaller difference in
blood pressure in the present analysis may be due to
the type of hypertension, as the latter two trials67 in-
cluded mainly patients with diastolic or combined
diastolic and systolic hypertension. Whether the reduc-
tion in blood pressure observed in the Syst-Eur trial will
also lead to a decreased number of cardiovascular
complications, in particular strokes, remains to be
elucidated.
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