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AbsTrAcT

The article covers studies on impacts of the selective beta-adrenoblocker bisoprolol towards 
the severity of menopausal symptoms in women. The retrospective study included 208 perimeno-
pausal female patients. The menopause was diagnosed at follicle-stimulating hormone level 
above 32 IU/L. The severity of menopausal symptoms was assessed with the help of Kupperman 
scale in Uvarova’s modification (menopausal index). The diagnosis of coronary heart disease 
was verified by angiographic data, findings of exercise tolerance tests, history of Q myocardial 
infarction. The age median of studied women was 56 years old [40.0; 60.0]. Results of regression 
analysis showed the positive reliable effect of bisoprolol on menopausal index in contrast to 
other medication groups. The positive effect of bisoprolol intake on the course of menopause was 
detected in all age groups. The patients with verified coronary heart disease (n=111) had sig-
nificantly lower menopausal index in bisoprolol group (menopausal index = 32 [26; 39]) versus 
patients in groups without bisoprolol treatment (menopausal index = 41 [37; 45]), Mann-Whit-
ney U-test = 0.033. In the group without verified coronary heart disease patients treated with 
bisoprolol (n=97) had lower menopausal index than bisoprolol-free patients (36 [25; 42] versus 
41 [36; 47]), but this difference was not clinically significant, Mann-Whitney U-test = 0.33. Bi-
soprolol had positive influence on the menopause symptoms with more pronounced effect in pa-
tients with coronary heart disease.
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the most promising remedies will be those both re-
ducing the menopause symptoms and, also, having 
a positive impact on the prognosis in patients with 
cardiovascular disease signs. It is known that in 
women with severe menopausal symptoms, the 
cases with subclinical signs of atherosclerosis are 
more often [Lambrinoudaki I. et al., 2012] and the 
risk of cardiovascular events is a higher one [Pines 
A., 2011]. It was shown that β-blockers, in addi-
tion to lowering blood pressure, anti-anginal and 
anti-arrhythmic effects have a positive influence 
on the prognosis. In case of a combination of hy-
pertension and ischemic heart disease (IHD) 
β-blockers reduce the risk of coronary events by 
29% as compared to other antihypertensive drugs. 
In patients, who survived myocardial infarction 
the risk reduction was noted by 31%, but this ef-
fect was limited by a few years [Law M. et al., 
2009]. One of β-blockers that are widely used in 
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IntroductIon

The menopause and climacteric period in a 
woman’s life are inevitable and physiological pro-
cesses. Nevertheless, the most of patients are suf-
ficiently hard to bear this stage, suffering from 
both the menopausal symptoms and cardiovascu-
lar events manifested at the same age. The patients 
seek a medical assistance for various reasons, but 
most often they indicate hot flushes, fluctuations 
in arterial pressure, decreased tolerance to physi-
cal exercise, chest pain both of ischemic and non-
ischemic origin, cardiac arrhythmia. More than 
85% of women in perimenopause point to these 
symptoms [Goodman N. et al., 2011; Sturdee D., 
Pines A., 2011]. In case of therapy prescription, 
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clinical practice is bisoprolol that has a good anti-
hypertensive and anti-ischemic effects and has no 
significant adverse effects on the metabolism 
[Mamedov M., 2012].

The aim of this work was to evaluate the impact 
of selective β-blocker bisoprolol on the severity of 
menopausal syndrome progression.

MAterIAl And Methods

The retrospective study involved 208 patients 
in the period of perimenopause. All patients had 
either the absence of menstrual cycles, or changes 
of its duration. All women were examined by a gy-
necologist to exclude a genital sphere diseases and 
to confirm the diagnosis of natural menopause.

The patients with acute coronary syndrome, 
heart failure of III-IV functional class, severe hy-
pertension (blood pressure 180/110 mm Hg), diabe-
tes mellitus, impaired hormone producing thyroid 
function, gastric ulcer and duodenal ulcer, diseases 
limiting the life time up to 1 year, menopause of 
more than 5 years, surgical menopause were not in-
volved in this study. The data of exercise tolerance 
tests, coronarography or availability of myocardial 
infarction with Q wave in a history were used for 
verification of the ischemic heart disease. 

The standard examination of all patients in-
volved a physical examination, general clinical 
blood and urine analyses, biochemical blood tests 
(lipid profile, blood glucose, creatinine), cardiac 
ultrasound, electrocardiography. To assess the 
lipid metabolism а total cholesterol (TC), low den-
sity lipoproteins cholesterol (LDLC), very low 
density lipoproteins cholesterol (VLDLC), high 
density lipoproteids cholesterol (HDLC), triglyc-
erides (TG), apolipoprotein A1 (ApoA1), apolipo-
protein B (ApoB) were determined. All biochemi-
cal studies were conducted in the laboratory of 
biochemical and immunoenzyme research meth-
ods (including immunohistochemistry) of L.T. 
Malaya National Institute of Therapy of the Na-
tional Academy of Medical Science of Ukraine. 

To confirm menopause a follicle-stimulating 
hormone (FSH) was determined. The FSH content 
in serum was assessed by enzyme-linked immuno-
sorbent assay (ELISA) using the “Gonadotropin 
IFA-FSH” kit produced by “Company Alcor Bio, 
LLC” (Russian Federation). The semi-automatic 
immunoassay analyzer “Іmmunochem-2100” 

(Company, …) was used. The FSH level above 32 
IU/L was used for menopause diagnosis. 

The study protocol was approved by the local 
Ethics Committee of L.T. Malaya National Insti-
tute of Therapy of the National Academy of Medi-
cal Science of Ukraine. 

The severity of the menopausal symptoms were 
assessed by menopausal index (MI) proposed by 
H. Kupperman and co-authors [Kupperman H. et 
al., 1953] using modification of E.V. Uvarova 
[Shaposhnik O., 2005; Glezer M., 2008]. The esti-
mation of this index was conducted jointly by doc-
tor and patient. 

Patients involved in the study were divided into 
two groups: group 1 received the bisoprolol ther-
apy (n=68), while group 2 was without bisoprolol 
treatment (n=140).

The obtained results were processed by meth-
ods of variance analysis and nonparametric statis-
tics using nonparametric statistical software pack-
age Excel for Windows and STATISTICA. The 
obtained data did not meet the criteria of normal 
distribution, so the medians (ME) and interquartile 
intervals – 25% and 75% – were used for analysis 
and comparison. The data were presented as ME 
[25%; 75%]. Testing of the null hypothesis was 
conducted using Mann-Whitney U-test. 

results And dIscussIon 

The median age of the patients was 56 years 
[40.0; 60.0]. The FSH levels in the studied popula-
tion made 51 IU/L [21.75; 70.30]. The median of 
menopause duration was 7 years [4.0; 9.0]. Body 
mass index (BMI) was 29 kg/m2 [26.0; 33.0]. At the 
time of enrollment the systolic blood pressure 
(SBP) and diastolic blood pressure (DBP) were 
140.0 [120.5; 160.0] mm Hg and 90 [80.5; 90.5] 
mm Hg, appropriately; the heart rate (HR) was ini-
tially 77.0 [65.5; 84.0] beats per minute. 

At the time of study enrollment, examined pa-
tients received the following treatment: 68 (32.7%) 
patients got bisoprolol, 101 (48.5%) – angiotensin 
converting enzyme, 105 (50.4%) – acetyl salicylic 
acid, 102 (49.0%) – statins, 19 (9.1%) – sartans. 
The medians of therapy periods made 3.2 [2.5; 5.5] 
years for β-blockers, 3.7 [1.5; 4.5] years for ACE 
inhibitors, 1.9 [1.2; 3.5] years for aspirin; as to 
statins, patients took them 2.5 [0.5; 4.7] years, 
while sartans intake made 2.8 [0.8; 3.1] years. 
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The results of regression analysis (Table 1) 
allowed to suggest that bisoprolol taking (n=68), 
as compared to its absence (n=140), had an influ-
ence on the severity of climacteric syndrome pro-
gression measured by menopausal index of Kup-
perman-Uvarova. The similar effect was not ob-
served for other groups of drugs.

When comparing groups of patients with (group 1) 
and without bisoprolol treatment (group 2), it was re-
vealed that patients of group 1 had a lower meno-
pausal index, i.e., their perimenopausal period had 
more favorable progression. For example, in group 1 
the median of menopausal index was 35 [25.75%; 
42.0%] and in group 2 it made 41 [35.00%; 46.75%]; 
p = 0.001. Besides, the groups differed significantly 
by a number of indicators that could potentially affect 
the menopause progresion. In particular, patients in 
group 1 were younger, had a lower BMI, significantly 
lower level of HDL. Furthermore, there were more 
patients with proven IHD in group 1 (Table 2). The 
ejection fraction was significantly higher in group 1.

To determine the impact of patients age on the 
effect of β-blockers and on climacteric syndrome 
progression, the examined women were divided 
into age groups: 41-45 years (27 patients; 12 of 
them took β-blockers); 46-50 years (41 patients; 18 
of them took β-blockers); 51-55 years (55 patients; 
19 of them took β-blockers); above 56 years (85 pa-
tients; 19 of them took β-blockers). The comparison 

of results obtained for menopausal index in differ-
ent age groups is presented as Figure.

In all age groups the patients, who took 
β-blockers, had the less menopausal index that evi-
denced to more favorable climacteric progression. 
Differences of menopausal index between groups 
were significant: Mann-Whitney U-test in the group 
of 41-45 years made 0.04, in the group of 46-50 
years – 0.042, in the group of 51-55 years – 0.044, 
and in the group of patients above 56 years – 0.041. 
Next, a comparison of menopausal index in patient 
groups formed according to IHD presence was 
done. In patients with proven IHD (n=111) meno-
pausal index differed significantly in those, who 
took β-blockers (MI = 32 [26; 39]) and those, who 
were β-blockers-free (MI = 41 [37; 45]), Mann-
Whitney U-test = 0.033. At that, menopausal index 
was less in patients treated with bisoprolol (MI = 36 
[25; 42]) compared to those bisoprolol-free ( MI=41 
[36; 47]) in the group without proven IHD (n=97), 
but the differences did not reach statistical signifi-
cance, Mann-Whitney U-test = 0.33. 

The obtained data demonstrate potential posi-
tive impacts of β-blockers on the menopause pro-
gression. This effect was manifested in all age 
groups. Herewith, it was not statistically signifi-
cant in patients without verified IHD. 

 The number of research works on β-blockers 
application problem for correction of the meno-

TAble 1.
Factors influencing the severity of climacteric progression (Kupperman-Uvarova index

Factors Beta± Std.Err. B± Std. Err. t (276) p-level

Intercept 25.05±5.64 4.43842 0.000013
Ischemic heart disease 0.09±0.09 2.47±2.32 1.06441 0.288074
Systolic blood pressure 0.25±0.06 0.09±0.02 4.22467 0.000033
Menopause 0.08±0.06 0.15±0.10 1.44606 0.149295
(NO2+NO3) 0.08±0.05 0.03±0.02 1.50447 0.133604
Follicle stimulating hormone -0.11±0.05 -0.05±0.02 -2.02418 0.043915
Triglycerides -0.08±0.05 -1.07±0.73 -1.47152 0.142291
Treatment with bisoprolol 0.16±0.06 3.62±1.32 2.73394 0.006663
Treatment with statins 0.09±0.06 2.11±1.32 1.60023 0.110692
Myocardial infarction -0.17±0.09 -4.83±2.62 -1.83939 0.066932
Smoking 0.13±0.06 3.22±1.33 2.42184 0.016087
NoTes: Beta – standardized regression coefficient; В – non-standardized regression coefficient; Std. Err. – Standard 

Error; p – confidence level; t – Student’s t-test.
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TAble 2.
Characteristics of bisoprolol-treated (group 1) and bisoprolol-free (group 2) female patients

Parameters
Group 1 (n=68) Group 2 (n=140) Mann-

Whitney 
U-test

median 25% 
quartile

75% 
quartile

median 25% 
quartile

75% 
quartile

Age, years 51 41 56 55 50 60 0.005
Progesterone, nmol/L 2.91 2.68 4.5 2.71 2.5025 2.945 0.112
Ingibin В, pg/ml 29.71 25.75 37.31 29.71 23.48 38.035 0.777
Follicle stimulating hormone, IU/L 46.33 18.27 70.45 50.02 23.99 67.52 0.898
Apolipoprotein А1, mmol/L 128.05 107.82 140.24 128.05 112.65 138.54 0.786
Apolipoprotein В, mmol/L 94.595 86.04 101.45 90.12 78.50 97.02 0.344
Apolipoprotein B/A 0.71 0.68 0.9 0.69 0.61 0.75 0.282
Total Cholesterol, mmol/L 5.455 4.61 6.06 5.26 4.41 5.98 0.521

Lipoproteids 
Cholesterol, 

mmol/L

High Density 1.275 1.09 1.55 1.215 0.95 1.41 0.02
Low Density 3.51 2.69 4.22 3.31 2.64 4.13 0.658
Very Low Density 0.545 0.35 0.67 0.575 0.43 0.86 0.035

Triglycerides, mmol/L 1.21 0.8 1.49 1.285 0,95 1,91 0.049
Body mass index, kg/m2 27 24 29 29 26 34 0.001
Menopause duration, years 7 2 10.75 8 4 11.75 0.389
Systolic blood pressure, mm Hg 135 110 150 150 120 160 0.001
Diastolic blood pressure, mm Hg 80 80 90 90 80 100 0.006
Heart Rate, beats per minute 70 65 81.5 80 65 85 0.113
Left Ventricular Ejection Fraction, % 63 60 65 58 55 64 0.001
Menopausal Index, points 35 25.75 42.00 41 35.00 46.75 0.001
Ratio of patients with evidence-based 
IHD to IHD-free patients 57 (83.8%)/11 (16.2%) 54 (72.8%)/86 (27.2%) 0.01

Figure. Comparison of menopausal index in different age groups: Group 1 (bisoprolol treatment, the brown color); 
Group 2 (bisoprolol-free ,- the blue colour).
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pause symptoms is quite limited. This is partly due 
to the proven efficacy of hormone replacement 
therapy. Certainly, the use of natural estrogens as 
monotherapy (in the absence of the uterus) or in 
combination with progestins is one of the most ef-
fective strategies to treat the menopause symptoms 
[Goodman N. et al., 2011; Sturdee D., Pines A., 
2011]. However, after the publication of Women’s 
Health Initiative results the alertness of both doc-
tors and patients themselves in respect of hormonal 
drugs increased. Thus, in Sweden, the number of 
patients receiving hormonal drugs for climacteric 
symptoms correction decreased from 36% in 1997 
to 27% in 2002 and 9% in 2007. A similar negative 
trend was associated with alertness of women and 
doctors in respect of breast cancer development 
[Lambe M. et al., 2010]. Therefore, a search for a 
possible non-hormonal action on the symptoms as-
sociated with perimenopause is extremely actual.

Literature data regarding the effectiveness of 
β-blockers are rather controversial, and all avail-
able studies refer to the period preceding the wide-
spread use of hormonal drugs [Carranza-Lira S., 
Cortes-Fuentes E., 2001; Goodman N., 2011]. It is 
known that propranolol was effective for hot 
flushes therapy. In a randomized trial, J.M. Alcoff 
and co-authors showed a positive propranolol ef-
fect on the vasomotor symptoms load in 37 women. 
The authors proposed to consider the drug as a 
possible alternative to hormone replacement ther-
apy [Alcoff J. et al., 1981]. Besides, the positive 
impact of propranolol on the intensity and duration 
of hot flushes was also demonstrated by S. Car-
ranza-Lira and E. Cortes-Fuentes (2001). They ex-
amined 75 women, and propranolol reduced the 
intensity and frequency of hot flushes, but the ef-
fect of this drug was significantly less pronounced 
than the effect of conjugated estrogens, clonidine 
and veralipride. In addition, propranolol had no ef-
fect on sleep disorders in contrast to the above-
mentioned drugs [Carranza-Lira S., Cortes-Fuen-

tes E., 2001]. The SELna (Russian multi-center 
study) showed that betaxolol therapy in women 
with mild menopausal symptoms was accompa-
nied by improved quality of life [Glezer M., 2008]. 

 An increased level of sympathetic activity, 
which is inherent for this period of a woman’s life, 
may be one of explanations for the positive effect 
of β-blockers on climacteric progression [Sher-
wood A. et al., 2010; Barnes J. et al., 2014]. The 
analysis of heart rate variability showed the pre-
dominance of sympathetic regulation in patients 
with a large number of hot flushes and sleep disor-
ders [Lee J. et al., 2011]. It is also known that men 
have a direct relationship between sympathetic ac-
tivity and the level of total peripheral resistance in 
any age group; the other patterns are shown for 
women. Thus, the sympathetic component in the 
regulation of blood pressure dominates in the 
older-age women [Barnes J. et al., 2014]. Perhaps, 
the positive effect of β-blockers on cardiovascular 
system [Gomez-Soto F. et al., 2011] with its posi-
tive influence on the menopause progression can 
be combined precisely in this case. 

The favorable effect of β-blockers therapy on 
the course of cardiovascular disease is particularly 
important, since the presence of cardioprotective 
effects is not proved at hormonal replacement ther-
apy [Yang D. et al., 2013].

Certainly, this study had some limitations as a 
retrospective work. In addition, climacteric pro-
gression was assessed only in patients with exist-
ing cardiovascular disease, whereas patients with 
climacteric syndrome without comorbidities were 
not included in the study. The size of bisoprolol-
free patients group exceeded the treatment group. 
Selective β-1 blocker bisoprolol positively affects 
the menopause course in women of all age groups 
and reduces the severity of menopausal symptoms. 

Bisoprolol significantly reduces menopausal 
symptoms in patients with ischemic heart disease 
unlike patients without ischemic heart disease. 
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