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Letters to the Editor
Letters to the Editor will be published, if suitable, as space permits. They should not exceed 1000 words

(typed double-spaced) in length and may be subject to editing or abridgment.

Inverse Association Between Baseline Pressure
and Benefit From Treatment in Isolated
Systolic Hypertension
To the editor:

The Systolic Hypertension in the Elderly Program (SHEP)
demonstrated that antihypertensive drug treatment reduced the
5-year incidence of total stroke from 8.2 per 100 participants on
placebo to 5.2 per 100 on active treatment. The relative risk by
proportional hazards regression analysis was 0.64 (95% confi-
dence interval [CI], 0.49-0.82).1 The initial SHEP report1 sug-
gested that the favorable trend in stroke incidence for the active
treatment compared with the placebo group prevailed irrespec-
tive of the baseline pressure. Although the latter statement was
reiterated in a recent paper,2 the accompanying table published
by the SHEP investigators2 showed a progressive reduction of
the treatment benefit for total stroke as the systolic pressure at
baseline increased. Indeed, for the stratum from 160 to 169
mm Hg, the relative risk was 0.59 (CI, 0.41-0.86), whereas for the
stratum from 170 to 179 mm Hg it was 0.61 (CI, 0.39-0.96) and
for patients with a systolic pressure of 180 mm Hg or more, 1.00
(CI, 0.57-1.76).2

If antihypertensive treatment is beneficial to older patients with
isolated systolic hypertension, one would expect the greatest
benefit in the patients exposed to the largest risk, ie, those with the
highest untreated systolic pressure. It now appears that in the
SHEP trial the opposite actually was observed for total stroke.2 It
was not reported whether these findings were mirrored by the
other end points for which in the SHEP population as a whole a
treatment benefit was demonstrated.1

The inverse association between the baseline systolic pressure
and the treatment benefit for total stroke may be explained in
various ways: First, it could be a chance finding in a post hoc
analysis. Second, antihypertensive drugs could have been more
frequently prescribed to patients with a high systolic pressure at
baseline, who were subsequently randomized to placebo. As
suggested by the SHEP investigators,1-2 this may have led to a
narrowing of the pressure difference between the two treatment
groups and therefore to a considerable underestimation of the true
treatment effect. Finally, in some older patients with a high systolic
pressure, antihypertensive treatment could have disturbed the
cerebral circulatory autoregulation, thereby offsetting the poten-
tial treatment benefits.3

Because both the European4 and Chinese3 trials on isolated
systolic hypertension in older people are still in progress, the case6

for instituting antihypertensive drug treatment in this condition is
entirely made by the evidence from SHEP. Clinicians and scien-
tists, puzzled by what now appears to be an apparent contradiction
between two SHEP publications.'^ are surely eager to see more
details on the six SHEP strata by baseline systolic pressure and
treatment allocation. It would indeed be interesting to examine in
these strata the incidence of end points other than total stroke, the
proportion of patients on antihypertensive medications, and the
blood pressure responses to treatment. This would enlighten the
many doctors who are presently trying to reach a well-informed
judgment on what can be gained or lost by subjecting numerous
older people with isolated systolic hypertension to pharmacologic
intervention.

Jan A. Staessen
Antoon Amery

University of Leuven
Leuven, Belgium

Wlllem Birkenhfiger
Erasmus University

Rotterdam, The Netherlands
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The following is in response:
To the editor:

In response to the letter from Drs Staessen, Amery, and
BirkenhSger regarding SHEP subgroup results, the following data
and comments are relevant.

First, as to the relative risk for stroke in the small subgroup with
baseline systolic blood pressure (SBP) of 180 mm Hg or greater,
statistical tests show that the relative risk values for the three
blood pressure strata are not significantly different from each
other (x2 [interaction]-2.261, 1 df, P=.133). Therefore, the
original statement-"With proportional hazards regression using
SBP as a continuous variable, the favorable trend in stroke
incidence for the active treatment compared with the placebo
group prevailed irrespective of baseline SBP"1- is not contra-
dicted by the results for the three subgroups.2

Second, this conclusion is reinforced by relative risk data for
these three subgroups for other important clinical end points
(Table 1). There are no statistically significant differences in
treatment effect across SBP strata for any of these end points. The
relative risk data for each subgroup resemble the overall relative
risk result, indicating that all strata benefited from active
treatment.

Third, among participants assigned to the placebo group, the
highest proportion of participants treated with known antihyper-
tensive medication during the study was in the SBP stratum of
180+ mm Hg (Table 2). The possibility that this open-label
treatment in the placebo group attenuated the difference between
active treatment and placebo group stroke incidence rates is
supported by the relatively low event rate in the placebo subgroup
with SBP of 180+ mm Hg.

D
ow

nloaded from
 http://ahajournals.org by on M

ay 22, 2023



270 Hypertension Vol 23, No 2 February 1994

TABLE 1. Cumulative FIve-Year Event Rates for SHEP by Baseline Systolic Blood Pressure Subgroups and by
Treatment Group

Baseline SBP

Nonfatal myocardlal

160-169 mm Hg

170-179 mm Hg

a 180 mm Hg

Total

Total CHD

160-169 mmHg

170-179 mmHg

2180 mm Hg

Total

Total CVD

160-169 mmHg

170-179 mmHg

£180 mm Hg

Total

Evento/n

Infarction plus CHD

60/1363

26/617

18/385

104/2365

80/1363

36/617

24/385

140/2365

152/1363

79/617

58/385

289/2365

Active

5-y Rate/100 (SEM)

death

5.1 (0.7)

5.0(1.0)

6.2(1.6)

5.2 (0.5)

x2 (interaction)':

6.6 (0.7)

7.3(1.3)

7.8(1.7)

7.0 (0.6)

X1 (interaction)=

12.8(1.0)

15.2(1.7)

17.4(2.2)

14.2(0.8)

X2 (interaction) =

Everrts/n

82/1370

36/659

23/342

141/2371

•0.036, 1 df, P=.85O

107/1370

50/659

27/342

184/2371

•0.057, 1 df, P=.811

228/1370

127/659

59/342

414/2371

=0.604, 1 df, P=.437

Placebo

5-y Rate/100 (SEM)

6.2 (0.7)

6.7(1.1)

7.1 (1.6)

6.5 (0.6)

8.3 (0.8)

8.9(1.3)

9.1 (1.8)

8.6 (0.6)

18.6(1.2)

21.6(1.8)

20.2 (2.5)

19.6(0.9)

Ad|usted
Relative Risk

(95% Cl)*

0.62 (0.44, 0.89)

0.86(0.51,1.47)

0.66(0.35,1.27)

0.68 (0.52, 0.89)

0.64 (0.47, 0.87)

0.87 (0.56, 1.37)

0.75(0.42,1.33)

0.71 (0.56, 0.89)

0.60 (0.49, 0.75)

0.73 (0.54, 0.97)

0.86(0.59,1.25)

0.67 (0.58, 0.79)

SBP Indicates systolic blood pressure; Cl, confidence interval; CHD, coronary heart disease; and CVD, cardiovascular disease.
•Relative risks are adjusted for age, sex, race, smoking, baseline SBP, baseline diastolic blood pressure, baseline total serum

cholesterol, history of myocardlal infarction, history of stroke, history of diabetes, and years of education.

TABLE 2. Placebo Participants on Open-Label Therapy

Year

1

2

3

4

5

SBP 160-169

11.1%

21.3%

29.0%

35.1%

40.4%

SBP 170-179

11.9%

23.0%

32.7%

38.8%

45.7%

SBP 180+

23.2%

35.0%

47.6%

52.2%

56.4%

Total

13.1%

23.7%

32.6%

38.5%

44.3%

SBP Indicates systolic blood pressure.

Given these data, any conclusion from SHEP of possible harm
caused by active treatment of people with higher SBP is unwarranted;
hence, speculation regarding a mechanism is inappropriate.

W. McFate Smith
Jeremiah Stamler

Sara L. Pressel
Kenneth G. Berge

C. Morton Hawkins
Bany R. Davis

Eleanor Scbron
Jeffrey A. Cutler

for the SHEP Cooperative Research Group
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