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Orthostatic hypotension and anti-hypertensive therapy in
the elderly

M.D. Fotherby and J.F. Potter

University Department ofMedicine and Therapeutics, Division ofMedicinefor the Elderly, Glenfield
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Summary: The effect of withdrawing or continuing anti-hypertensive therapy on orthostatic blood
pressure change in elderly hypertensive subjects was examined. Subjects meeting criteria for therapy
withdrawal had supine and standing blood pressure measurements taken on treatment, and at 1, 3, 6, 9 and
12 months off treatment whilst receiving standard non-pharmacological advice to lower blood pressure.
Subjects not meeting blood pressure criteria for treatment withdrawal or were unwilling to stop treatment
had blood pressure measurements taken after 6 and 12 months whilst also receiving non-pharmacological
advice. Orthostatic hypotension was defined as a mean systolic blood pressure fall > 20 mmHg on
standing from a supine position.

Forty-seven subjects (median age 76 years, range 65-84 years) had treatment withdrawn. Thirteen
subjects (median age 73 years, range 68-82 years) continued on their treatment. Twelve months after
treatment withdrawal there was a significant reduction in the number demonstrating orthostatic
hypotension from 11 (23%) to four (11%) (P< 0.05), whilst the group continuing on treatment showed no
change. In the withdrawal group those with orthostatic hypotension on treatment (a = 11) were older (79
versus 74 years, P =0.05), had higher prewithdrawal systolic blood pressure (164 ± 21 versus
147 ± 17 mmHg, P = 0.02) compared to those without, although there was no difference in body mass
index, gender, number or type of anti-hypertensive drugs taken. In elderly hypertensive subjects
withdrawal of anti-hypertensive therapy and institution of non-pharmacological treatment can over
several months reduce the prevalence of orthostatic hypotension.

Introduction

It is often assumed that the prevalence of ortho-
static hypotension in the elderly is increased by the
use of anti-hypertensive agents,-5 although there
are reports suggesting such treatment has little
effect on orthostatic blood pressure control.6'4
The aims of this study were to assess prospectively
the effect of continuing or withdrawing anti-
hypertensive therapy on postural blood pressure
control in a group of elderly hypertensive subjects
during a one year follow-up period.

Methods

Subjects

Subjects > 65 years with blood pressure < 175/
100 mmHg who had been on pharmacological
treatment for > one year and were currently atten-
ding a hospital-based hypertension clinic were

asked to participate in a study of treatment with-
drawal. All subjects were ambulant and lived at
home; those with myocardial infarction or stroke
within the preceding 6 months, having angina or
known major illnesses were excluded. Also exc-
luded were subjects with diabetes and other
diseases known to affect blood pressure, such as
Parkinson's disease, or on medication other than
anti-hypertensives known to affect blood pressure.

Methods

After 10 minutes supine rest, the mean of three
supine and three standing blood pressure
measurements, taken 1-3 minutes after standing,
were recorded by the same investigator and
repeated at three further clinic visits. The mean of
the blood pressure measurements on the third visit
was taken as the blood pressure level on treatment.
All measurements were recorded at least 2 hours
after a meal and 6 hours following the last medica-
tion using a standard mercury sphygmomanometer
and Korotkoff phase V for diastolic blood pres-
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sure. In those meeting withdrawal criteria (systolic
blood pressure < 175 mmHg and/or diastolic
blood pressure < 100 mmHg), anti-hypertensive
therapy was stopped and standard non-
pharmacological methods for blood pressure
reduction were substituted. Briefly, all subjects
were given verbal advice by the physician to reduce
their sodium intake by not adding salt at the table
and to reduce that used in cooking; to increase their
consumption of fruit and vegetables and take a
minimum of 30 minutes aerobic exercise daily.
Overweight subjects (body mass index > 26 kg/M2)
were given advice by the physician and dietician to
lose weight.

Following treatment withdrawal, subjects whose
systolic blood pressure was > 175 mmHg and/or
whose diastolic blood pressure was > 100 mmHg
on two occasions were withdrawn from the study.
Those subjects unsuitable for anti-hypertensive
treatment withdrawal because ofmean blood pres-
sure being greater than the set criteria or unwilling
to stop therapy, continued on their phar-
macological treatment in addition to receiving
non-pharmacological advice. Blood pressure
measurements were recorded at a similar time of
day by the same investigator after 1, 3, 6, 9 and 12
months off anti-hypertensive therapy. Those con-
tinuing on anti-hypertensive therapy had repeat
supine and standing blood pressures recorded at 6
and 12 months. At the time of blood pressure
recordings, the investigator was unaware of the
treatment status of the subjects. Orthostatic
hypotension was defined as a mean systolic blood
pressure fall > 20 mmHg on standing from a
supine position. The study was approved by the
local ethical committee.

Between group comparisons for normally dist-
ributed continuous data (presented as mean ± s.d.)
were analysed using the two-sample Student's
t-test, otherwise the Mann-Whitney test was used
with data presented as median value and range.
Categorical data were analysed using chi-squared
and Fisher's exact test.

Results

A total of 47 subjects, 28 female (median age 76
years, range 65- 84 years) met the criteria for drug
withdrawal and were followed up for 12 months.
Prior to withdrawal, 62% received thiazide
diuretics, 47% calcium antagonists and 43% beta-
adrenoceptor antagonists. Of the 13 subjects
remaining on treatment (median age 73 years,
range 68-82 years), 11 did not meet criteria for
anti-hypertensive withdrawal and two living some
considerable distance from the hospital did not
want to attend the more frequent follow-up
required of the withdrawal group. However, all 13
subjects agreed to follow-up blood pressure
measurements on their original treatment; 58%
received thiazide diuretics, 45% calcium
antagonists and 38% beta-adrenoceptor anta-
gonists.
The mean supine blood pressure and number of

patients with orthostatic hypotension at each visit
are shown in Table I. For the withdrawal group,
the number of subjects having orthostatic hypoten-
sion fell significantly from 11 (23%) on anti-
hypertensive treatment to four (11%) (P< 0.05) by
12 months off treatment. In contrast, the group
continuing anti-hypertensive therapy showed no

Table I Blood pressure levels (± s.d.) and number of subjects (%) showing orthostatic systolic blood pressure fall
> 20 mmHg in subjects withdrawn from anti-hypertensive therapy, including those with orthostatic hypotension on

and off treatment, and in subjects continuing on anti-hypertensive therapy for 12 months

Months off treatment
On treatment 1 3 6 9 12

Whole SBP 151 19 173 19 169±21 167 16 163 15 164 13*
group DBP 81 11 92 10 91 12 90 11 84 15 86 11
(n=47) OH(%) 11 (23%) 8 (17%) 7 (15%) 4 (9%) 5 (11%) 4 (9%)*
OH on SBP 164 21 176 23 173 17 169 13 175 17 172 15
treatment DBP 85±7 90±8 93±8 89 11 86 17 87 14
(n = 11) OH (%) 11 (100%) 6 (55%) 4 (36%) 3 (27%) 3 (27%) 2 (18%)**
No OH on SBP 147 17 172 18 167 22 167 17 157 11 159 9
treatment DBP 80±12 93±11 90±13 90±12 83±15 85±10
(n = 36) OH (%) 0 (0%) 2 (6%) 3 (8%) 1 (3%) 2 (6%) 2 (6%)
Treatment SBP 179 26 175 24 178 27
group DBP 97 13 97 10 99 8
(n = 13) OH(%) 5 (38%) 5 (38%) 4 (31%)

*P<0.05; **P< 0.001 versus on treatment value. SBP = systolic blood pressure; DBP = diastolic blood pressure;
OH = orthostatic hypotension.
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significant change in the prevalence of orthostatic
hypotension after 12 months, although there was
intrasubject variability in the orthostatic blood
pressure changes seen at the three different time
points. The prevalence of orthostatic hypotension
in the group on treatment (38%) was not
significantly greater (P = 0.23) than that in the
withdrawal group whilst on treatment (23%),
despite supine systolic blood pressure being
significantly higher (179 ± 26 versus 151 ± 19
mmHg, P<0.01).

In the withdrawal group, those with orthostatic
hypotension on treatment (n = 11) were older (79
years, range 65-84 years versus 74 years, range
65-83 years; P = 0.05) and had higher prewith-
drawal systolic blood pressure (164 ± 21 versus
147 ± 17 mmHg, P = 0.02) but not diastolic blood
pressure compared to those without orthostatic
hypotension. There was no difference in body mass
index, gender, number or type of anti-hypertensive
drugs taken between either group. As shown in
Table I, over a 12-month follow-up period off
treatment the number of subjects who initially had
orthostatic hypotension on treatment fell
significantly (P<0.001), while those without
orthostatic hypotension on-treatment did not show
a significant increase in orthostatic hypotension
over the study period. Although orthostatic blood
pressure change was related to supine systolic
blood pressure at baseline (r = 0.50, P <0.001),
this was not so after 12 months offtreatment. In the
subjects remaining on therapy, both systolic and
diastolic blood pressure were significantly higher
(P< 0.05) than in those withdrawn from treat-
ment, although the body mass index, gender,
number and type of anti-hypertensive drugs taken
were not significantly different between these
groups.

Discussion

The effect of anti-hypertensive medications on
orthostatic hypotension is unclear. In treated
hypertensive patients such medications are often
considered responsible for its presence. 1-4 There
are reports of a greater prevalence of orthostatic
hypotension in persons taking anti-hypertensive
medication compared to those not doing so.5
However, many other studies in elderly subjects
have reported no significant association between
the use of anti-hypertensive agents and postural
change in systolic blood pressure, or have related it
to the higher systolic blood pressure level in treated
hypertensives compared to normotensives.6'10
Harris et al." found the prevalence of orthostatic
hypotension in persons not taking anti-hyper-
tensive medication to be 6.6% and for those taking

medication 13%, but within each blood pressure
stratum the prevalence rates were similar. In the
Cardiovascular Health Study, Rutan et al.'2 found
orthostatic hypotension to be weakly related to the
use of beta-blocking and vasodilating agents, but
not with diuretics, angiotensin converting enzyme
inhibitors or alpha-receptor-blocking agents.
Myers et al.'3 also found diuretics, taken for
hypertension, cardiac failure and other disorders,
to have no effect on the frequency of orthostatic
hypotension in the elderly. These studies have,
however, compared two separate groups of sub-
jects differing not only with respect to use of
anti-hypertensive treatment but also in respect of
being either hypertensive or normotensive-a
difference reflecting not only blood pressure levels
but perhaps also vascular pathology and
autonomic functioning'5 and hence orthostatic
blood pressure control.'6
Whether currently used anti-hypertensive agents

do increase the risk of developing or exacerbating
orthostatic hypotension in elderly hypertensive
persons has remained unclear. A recent study of 12
elderly patients with systolic hypertension submit-
ted to orthostatic stress on a tilt-table before and
one year after 50 mg hydrochlorothiazide daily,
found such treatment resulted in no significant
hypotensive episodes.'6 However, their subjects
were well and without evidence of significant
orthostatic hypotension off treatment.
The present study in two groups ofhypertensives

suggests that anti-hypertensive therapy based
mainly on low-dose thiazide diuretics, beta-
blockers and calcium antagonists does increase the
risk ofdeveloping orthostatic hypotension. Despite
an increase in systolic blood pressure on with-
drawal of pharmacological treatment, the
prevalence of orthostatic hypotension fell in the
group as a whole and also in those classified as
having orthostatic hypotension whilst on treat-
ment. There was, however, considerable variability
in the orthostatic blood pressure change within
subjects each time blood pressure was measured, a
point previously highlighted by Lipsitz et al.'7 The
non-significantly higher prevalence of orthostatic
hypotension in the group on treatment (38%)
compared to the withdrawal group whilst on
treatment (23%) is probably a reflection of the
higher supine systolic blood pressure levels in the
former group. The systolic blood pressure levels
reported are high compared with the present
criteria for initiating anti-hypertensive treatment;
this study was, however, started in 1990 pior to the
results of three recent trials in elderly hyperten-
sives. 1-2
The study was too small to detect any differences

between type of therapy and presence of ortho-
static hypotension, but does suggest it can take
many months for any effect of anti-hypertensive
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therapy on orthostatic hypotension to be abolished
following treatment withdrawal.

In conclusion, withdrawal of anti-hypertensive
therapy and institution of non-pharmacological

treatment can over several months reduce the
prevalence of orthostatic hypotension in elderly
hypertensive patients.
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