
1007

Hypertens Res
Vol.29 (2006) No.12
p.1007-1012

Original Article

Effects of Candesartan for Middle-Aged and 
Elderly Women with Hypertension and 

Menopausal-Like Symptoms

Hideo IKEDA1), Teruo INOUE2), Shumpo UEMURA1), Ryota KAIBARA1), 

Hiroyuki TANAKA1), and Koichi NODE2)

Hypertension in middle-aged or elderly women is often accompanied with various symptoms, which may be

related to climacteric. The symptoms of post-menopausal women are suggested to be derived in part from

instability of the sympathetic nerve system due to a low estrogen state. An angiotensin-receptor blocker,

candesartan cilexetil (candesartan), is known to suppress sympathetic nerve activity by inhibiting the renin-

angiotensin system in the brain, suggesting that it may be effective for ameliorating these symptoms. The

aim of this study was to elucidate whether candesartan improves menopausal symptoms in hypertensive

women. A total of 69 female patients, aged 40 years or older, who had hypertension and various meno-

pausal-like symptoms, were recruited from 39 centers to participate in this study. Patients were prescribed

candesartan 4 to 8 mg/day (average dose 7.2 mg/day), alone or in addition to current antihypertensive med-

ications. We interviewed patients in regard to their menopausal symptoms and scored them using the Sim-

plified Menopausal Index (SMI). During the 12-month observation period, significant decreases were seen in

both blood pressure (157±21/85±11 to 141±18/77±12 mmHg, p<0.001) and SMI (29±18 to 18±17, p<0.001),

although the heart rate did not change. The percentage of decrease in SMI was correlated with that in sys-

tolic blood pressure (r=0.43, p<0.001). Candesartan may be an effective antihypertensive agent to relieve

menopausal-like symptoms in middle-aged or elderly hypertensive women. (Hypertens Res 2006; 29: 1007–

1012)
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Introduction

Hypertension in middle-aged and elderly women is often
accompanied with various symptoms, which may be related
to climacteric. The symptoms of these patients often cannot
be improved even if effective blood pressure lowering is
achieved by medical therapies. In addition, it is difficult to
assess the types and degree of symptoms, because patients
with well-controlled blood pressure tend to bear their symp-

toms with little complaint. Nonetheless, these symptoms
clearly limit the quality of life (QOL) of patients. The symp-
toms of post-menopausal women are suggested to be derived
in part from instability of the sympathetic nerve system
accompanied by a low estrogen state (1). The angiotensin-
receptor blocker, candesartan cilexetil (candesartan), is
known to suppress sympathetic nerve activity by inhibiting
the renin-angiotensin system in the brain, suggesting that it
may also be effective for ameliorating menopausal symptoms
(2). The aim of this study was to elucidate whether or not can-
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desartan improves menopausal-like symptoms in female
patients with hypertension.

Methods

Study Design

We conducted a single-arm prospective longitudinal study,
recruiting 69 middle-aged or elderly female outpatients (≥40
years) with hypertension who had various menopausal-like
symptoms, independent of blood pressure control status. All
of them were followed by local general practitioners or physi-
cians in 9 hospitals and 30 clinics. Patients who had already
received angiotensin-receptor blockers or angiotensin con-
verting enzyme inhibitors were excluded. Other exclusion cri-
teria were the presence of serious cardiac, cerebrovascular or
renal complications or the current or prior use of hormone
replacement therapy or tranquilizers to treat the symptoms.

In all of the recruited patients, administration of cande-
sartan was started at a dose of 4 mg/day or 8 mg/day indepen-
dently of patients’ blood pressure control status and continued

for 12 weeks. The following considerations were applied to
the prescription of candesartan. 1) Candesartan was begun as
a sole treatment for patients with high blood pressure who
were currently under no medications. 2) Candesartan was
added to the other currently prescribed antihypertensive drugs
for patients whose blood pressure was poorly controlled
under their present regimen. 3) Candesartan was used to
replace other antihypertensive drugs in patients whose blood
pressure was well controlled or poorly controlled under their
present regimen. If blood pressure control was still poor in
patients whose starting dose of candesartan was 4 mg/day, the
dose was increased to 8 mg/day. The study protocol was
approved by the ethics committees of all participating institu-
tions and written informed consent was obtained from each
patient.

Measurement of Blood Pressure and Heart Rate

Measurement of blood pressure and heart rate were made at
each clinic visit, 24±4 h after the previous intake of study
medication, in duplicate, with an interval of at least 5 min,
after the patients had rested in a seated position for 5 min.
Office blood pressures were measured to the nearest 2 mmHg
in the same arm at each visit, using a mercury sphygmoma-
nometer with an appropriately sized cuff. Heart rate was mea-
sured by pulse palpation for 30 s immediately after the blood
pressure measurements.

Assessment of Patients’ Symptoms

Patients’ menopausal-like symptoms were assessed using the
simplified menopausal index (SMI), which is performed
using simple, 2–3 min interviews and considered to be repre-
sentative of the depression of estrogen levels in menopausal
women (3). Briefly, patients were asked a total of 10 ques-
tions regarding typical menopausal symptoms. First, the
answer to each question was given on a 4-scale (absent, mild,
moderate, or severe). Next, scores of 0 to 14 points were
assigned as shown in Table 1. Finally, the SMI score was cal-
culated as the sum of these points. The SMI was assessed by

Table 1. Simplified Menopausal Index (SMI)

Symptoms Severe Moderate Mild Absent

Hot flushes 10 6 3 0
Sweats 10 6 3 0
Cold constitution 14 9 5 0
Shortness of breath or palpitation 12 8 4 0
Insomnia 14 9 5 0
Easy excitability or irritability 12 8 4 0
Worry about self depression 7 5 3 0
Headache, vertigo or nausea 7 5 3 0
Easy fatigability 7 4 2 0
Shoulder stiffness, lumbago or joint pain 7 5 3 0

Table 2. Patient Characteristics

Patient number 69
Age (years) 66.8±9.4
Body weight (kg) 54.7±9.2
Systolic blood pressure (mmHg) 156.8±20.7
Diastolic blood pressure (mmHg) 84.8±10.5
Heart rate (beats/min) 73.5±12.3
Newly administration (n (%)) 28 (40.6)
Additional administration to 

calcium antagonists (n (%)) 30 (43.5)
Exchanged administration from 

calcium antagonists (n (%)) 11 (15.9)
Combining drugs
β-Blockers (n (%)) 3 (4.3)
Others (n (%)) 2 (2.9)

Dose of candesartan (mg/day) 7.2±1.6
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interviewers in each institute who were not aware of the study
design.

Data Analysis

Data were collected at 3 points: before (baseline value), 4
weeks after, and 12 weeks after the initiation of candesartan

administration. Changes in blood pressure and heart rate were
analyzed using the repeated measures analysis of variance,
and the analysis of change in SMI was performed using the
Wilcoxon test. Correlations between two parameters were
assessed using simple linear regression. Data were expressed
as the mean±SD. Values of p<0.05 were considered to indi-
cate statistically significant differences.

Fig. 1. Changes in blood pressure, heart rate (left), and the simplified menopausal symptoms (SMI) (right) in overall patients.
Blood pressure significantly decreased after candesartan administration. Although heart rate did not change, the SMI also
decreased significantly.

Fig. 2. Changes in the scores of each of the 10 symptoms based on the interview results. Sympathetic symptoms such as hot
flashes, sweats or palpitation tended to be well improved after candesartan administration.
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Results

The patients’ characteristics are shown in Table 2. Cande-
sartan was administrated as a new prescription in 28 patients
(40.6%), as an adjunct to calcium antagonists in 30 patients
(43.5%) and in place of discontinued calcium antagonists in
the remaining 11 patients (15.9%). Candesartan was used in
combination with β-blockers in 3 patients (4.3%) and in com-
bination with other drugs in 2 patients (2.9%). In overall
patients, systolic and diastolic blood pressure (SBP and DBP)
decreased at 4 weeks (157±21 to 146±22 mmHg, p<0.001
and 85±11 to 79±13 mmHg, p<0.01, respectively) and still
more at 12 weeks (to 141±18 mmHg, p<0.001 and to 77±12
mmHg, p<0.001, respectively), while heart rate did not
change significantly (Fig. 1, left). The SMI also decreased
significantly at 4 weeks (29±18 to 22±16, p<0.001) and still
more at 12 weeks (to 18±17, p<0.001) (Fig. 1, right). Figure
2 shows the changes in the scores of each of the 10 symptoms
based on the interview results. Sympathetic symptoms such
as hot flashes, sweats or palpitation tended to be well
improved after candesartan administration. Changes in SBP
and those in SMI at 12 weeks were correlated in overall
patients (r=0.43, p<0.001) (Fig. 3). Next, we separately ana-
lyzed 31 patients whose SBP either increased or did not
decrease by more than 5 mmHg at 12 weeks. The changes in
the blood pressure and heart rate of these patients are shown
in Fig. 4 (left). The SMI decreased significantly (22±16 to
16±15, p<0.05) at 12 weeks even in these 31 patients
(Fig. 4, right).

Discussion

In this study, we demonstrated that candesartan administra-
tion, whether given singly, added to an existing regimen, or
used as a replacement for discontinued calcium antagonists,
was effective for not only blood pressure reduction but also
relief from menopausal-like symptoms as assessed by the
SMI in middle-aged and elderly women with hypertension.

After menopause the incidence of hypertension increases
progressively in women, eventually leading to an incidence
equivalent to that in men (4). Cardiovascular morbidity and
mortality are higher in post-menopausal than in pre-meno-
pausal women with hypertension (5, 6). In addition, hyperten-
sion in middle-aged or elderly women has been shown to be
complicated with various symptoms that are related to cli-
macteric and adversely affect QOL. QOL is one of the impor-
tant targets to be improved in the treatment of hypertension,
and the QOL-guided treatment may improve the patients’
psychological status and improve compliance to antihyper-
tensive agents. Numerous studies have demonstrated that
antihypertensive treatments improve patient’s QOL (7–10),
and beneficial effects of candesartan are also evident (11–14).
Basically the improvement of patients’ QOL seems to depend
on blood pressure–lowering effects (10). Our results also

showed that the improvement of patients’ symptoms, as dem-
onstrated by a change in SMI after candesartan administra-
tion, was associated with a decrease in blood pressure.
Interestingly, however, these symptoms improved even in
patients whose blood pressure did not decrease. Malmqvist et
al. (12) showed that candesartan had a better effect on QOL
and better tolerability than enalapril or hydrochlorothiazide
under an equivalent decrease in blood pressure in women,
suggesting that candesartan has beneficial effects beyond its
blood pressure–lowering effects.

The climacteric-related symptoms are suggested to be
derived in part from instability of the sympathetic nerve sys-
tem accompanied by a low estrogen state. Based on an obser-
vation of ambulatory blood pressure profiles, Mercuro et al.
(15) showed that estrogen treatment lowered blood pressure
throughout a 24-h period in post-menopausal women with
mild-to-moderate hypertension, and that the blood pressure–
lowering effect was associated with a decrease in circulating
norepinephrine levels. It may therefore be hypothesized that
the increase in blood pressure observed after menopause is
linked, at least partially, to an increase in sympathetic nerve
activity. Among the various angiotensin receptor blockers,
candesartan is the only one that is considered to suppress
sympathetic nerve activity by inhibiting the renin-angiotensin
system in brain (2). Owada (16) reported that candesartan had
prophylactic efficacy for migraine in hypertensive patients, a
property that may derive, at least in part, from its effects on
the autonomic nerve system. Thus, the ability of candesartan
to reduce sympathetic nerve activity may contribute to the
amelioration of patients’ symptoms, although heart rate did
not change after candesartan administration in the present
work. In addition, estrogen can down-regulate angiotensin
type 1 receptor expression, providing another possible mech-
anism for the association between post-menopausal decrease

Fig. 3. Relationship between changes in systolic blood pres-
sure (SBP) and those in SMI at 12 weeks. The percentage
decrease in the SMI was correlated with that in SBP in over-
all patients.

04-

0

04

08

04- 0604020

xednI lasuaponeM deifilpmiS ni egnahC

C
h

a
n

g
e
 i
n

 S
y
s
to

li
c
 B

lo
o

d
 P

re
s
s
u

re

gHmm

02-



Ikeda et al: Effects of Candesartan for Menopausal Symptoms 1011

in estrogen levels and hypertension and providing further evi-
dence that candesartan may be effective for the treatment of
hypertension in post-menopausal women (17).

Candesartan has already been established as an effective
agent for conferring protection against further cardiovascular
events based on studies in Japan (18) and Western countries
(19–22). This protection may be the result of various cardio-
vascular protective effects (pleiotropic effects) of cande-
sartan, including anti-inflammatory or anti-oxidative actions,
(23) in addition to blood pressure–lowering effects. The sig-
nificant feature of our study is the fact that it was mainly per-
formed by local medical practitioners, almost none of whom
were specialists for cardiovascular diseases or hypertension.
In addition to providing cardiovascular protection or prevent-
ing cardiovascular events, it is also very important for antihy-
pertensive therapies to relieve patients’ symptoms and to
improve their QOL. In light of these concerns, candesartan
would be a rational choice of antihypertensive drug for mid-
dle-aged and elderly women with various menopausal-like
symptoms.

Study Limitations

This study was a non-comparative single-arm study including
a small number of patients. Thus, the relief from patients’
symptoms by candesartan may have been a mere placebo
effect. To elucidate whether or not the effects were attribut-
able to candesartan, randomized comparisons should be
designed in future trials. Since we assessed neither sympa-
thetic nerve activity nor estrogen levels, our discussions
regarding the mechanisms by which candesartan improves
menopausal-like symptoms are quite speculative. Future tri-

als should evaluate sympathetic nerve functions by plasma
catecholamine levels or heart rate variability and should also
measure the plasma estrogen levels. It is very difficult for the
practitioners to precisely assess patient symptoms by inter-
view. In this study we used the SMI to assist with this process.
Although the SMI is not established worldwide, it is widely
used by Japanese gynecologists because it is easy to perform,
its results are well representative of the depression of estrogen
levels in menopausal women, and its reproducibility has been
established (3, 24). Given the limited number of office hours
in most practices, the SMI should be considered as a conve-
nient index for a wide range of practitioners.

Conclusions

It is very important for antihypertensive therapies to relieve
patients’ symptoms as well as to prevent cardiovascular
events. Candesartan may be an effective antihypertensive
agent to relieve menopausal-like symptoms in middle-aged or
elderly hypertensive women.

Appendix
The following physicians in Saga Medical Association, Japan,
participated in this study: Hiromichi Fukuda, Hideo Ikeda, Ryota
Kaibara, Hirokuki Tanaka, Hitoshi Ohteki, Naoki Kojima,
Naoaki Higuchi, Akira Takahashi, Masanori Shida, Ryutaro
Yamaguchi, Masazumi Mitsuoka, Shinji Eguchi, and Yoshitaka
Muto.
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