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Abstract. - OBJECTIVE: Polycystic ovary
syndrome (PCOS) is a complex endocrine and
metabolic disorders, which may contribute to
the development of cardiovascular diseases.
The aim of our study was to evaluate the asso-
ciation between of 24-hour ambulatory blood
pressure measurement (ABPM) and selected
biochemical and anthropometric parameters in
women with PCOS.

PATIENTS AND METHODS: The study in-
volved 153 Polish, Caucasian women with PCOS
hospitalized in the Department of Endocrinol-
ogy Gynecology from January 2018 to March
2020. All women had stable body mass during
the 3-month period. ABPM was performed using
a portable lightweight device with oscillometric
technology accepted by International Protocol
of European Society of Hypertension (ABPM,
HolCARD CR-07, Poland).

RESULTS: The first factor taken into consider-
ation was the variability phenotypic subgroups
of PCOS on the values of 24-hour ABPM. We re-
vealed that the daytime and night-time systolic
and diastolic blood pressure values were signifi-
cantly higher in phenotype A subgroup than in
other subgroups. Moreover, daytime and night-
time systolic and diastolic blood pressure value
as well as day-time heart ratio value were signifi-
cantly higher in subgroup with than without hy-
perandrogenemia. The obese women with PCOS
were characterized of the highest value of all
night-time measurements among women with
PCOS and normal weight, overweight or obesity.
In addition, insulin resistance in the PCOS sub-
group was associated with lower value of sys-
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tolic, diastolic blood pressure and both at day-
time and night-time heart rate value than in insu-
lin sensitive PCOS subgroup.

CONCLUSIONS: Hyperandrogenemia and
obesity were the crucial influencing factors on
24-hour ABPM in the group of women with
PCOS. In addition, hypertension, apart from vis-
ceral obesity, hyperinsulinemia and insulin re-
sistance, could be considered as component of
metabolic syndrome in women with PCOS.
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Introduction

Polycystic ovary syndrome (PCOS) is a com-
plex endocrine and metabolic disorders, which
may contribute to the development of cardiova-
scular diseases (CVD)'2. The cardiovascular risk
factors occur frequently in PCOS women inclu-
ding hyperandrogenism, obesity, insulin resi-
stance (IR) and dyslipidemia®*. The main com-
plication of obesity is hypertension, an important
cardiovascular risk factor’’. Approximately 38%-
88% of women with PCOS are also diagnosed
with overweight or obesity®. Even in young wo-
men with PCOS hyperandrogenemia is associa-
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ted with an elevated systolic blood pressure (SBP)
and diastolic blood pressure (DBP) independently
from obesity, IR, and dyslipidemia. Hyperinsu-
linemia is the compensatory mechanism of IR
participated in pathogenesis of the hypertension®.
Furthermore, insulin stimulates the release of in-
sulin-like growth factor type 1 (IGF-1) and inhibi-
ts IFG-binding protein that causes vascular smo-
oth muscle hypertrophy”’.

Sleep disturbances'® and obstructive sleep ap-
nea (OSA)? can be also added to the list of risk
factors of hypertension development in PCOS.

One of the best and non-invasive procedure in
the management of hypertension is 24-hour am-
bulatory blood pressure measurement (ABPM)!!,
This measurement better predicts cardiovascular
mortality and morbidity than isolated blood pres-
sure (BP) measurements done in clinics>. ABPM
provides a unique opportunity to measure BP at
pre-determined intervals during sleep and to as-
sess dipping status. Usually, the systemic pressu-
re should drop by approximately 5-10 mmHg in
the early hours of the night. The absence of this
nocturnal blood pressure drop is often the first
symptom of hypertension development. Little is
known about 24-hour ABPM in the group of wo-
men with PCOS™", The aim of this study was to
evaluate the 24-hour ABPM outcome in the group
of Polish women with PCOS and correlate obtai-
ned results with selected anthropometric and bio-
chemical parameters characteristic in this disease.

Patients and Methods

The study involved 153 Polish, Caucasian wo-
men with PCOS hospitalized in the Department
of Endocrinology Gynecology from January 2018
to March 2020. All women had stable body mass
during last 3-month period. PCOS, including
phenotypes, was diagnosed based on Rotterdam
ESHRE/ASRM criteria from 2003 (Rotterdam
ESHRE/ASRM-Sponsored PCOS  consensus
workshop group, 2004). The ultrasound examina-
tion was performed using GE Healthcare Voluson
730 Expert. Hypothyroidism, and hyperprolacti-
nemia may all cause secondary amenorrhea, the-
refore we also assayed the concentration of TSH,
fT3, fT4 and prolactin, respectively. To exclude
Cushing’s syndrome the concentration of cor-
tisol at 7:00 am, 10:00 pm and after 1 mg oral
dose of dexamethasone was measured. In addi-
tion, the concentration of 170-hydroxyprogesteon
(170-OHP) and dehydroepiandrosterone sulfate
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(DHEA-S) was investigated to exclude late-on-
set congenital adrenal hyperplasia and adrenal
tumor, respectively. Acne was graded according
to the Global Acne Severity Scale. Hirsutism was
defined using the modified Ferriman-Gallwey
method (mFG). Hirsutism was considered with
mFG score of >8>, Body composition was as-
sessed by bioimpedance method using Bodystat
1500 (Douglas, Isle of Man). Any pharmacolo-
gical therapy, smoking and alcohol abuse were
among the exclusion criteria. We excluded wo-
men with earlier diagnosed hypertension. Study
protocol was approved by the Ethical Committee
of Medical University of Silesia.

Fifteen mL venous blood were withdrawn du-
ring the follicular phase (within 3 and 5 days of
the menstrual cycle) in the morning between 8.00
and 9.00 am, after an overnight fast (=8 h). The
blood samples were collected according to the
standard procedures. Serum and plasma samples
were stored frozen at -80°C.

Biochemical Measurements

Serum follicle-stimulating hormone (FSH),
luteinizing hormone (LH), androstenedione and
DHEA-S were determined by ELISA (DRG In-
struments GmbH, Marburg, Germany) with a
lower limit of sensitivity 0.86 mIU/mL, 1.27 mIU/
mL, 0.019 pg/L, 0.044 mg/L. The respective in-
tra- and inter-assay coefficients of variations were
5.5% and 6.1% for FSH, 5.6% and 6.2% for LH,
6.5% and 10.2% for androstenedione, 4.8% and
7.5% for DHEA-S.

Serum total and free testosterone, as well as sex
hormone-binding globulin (SHBG), were deter-
mined by the ECLIA method using Cobas E411
analyzer (Roche Diagnostics GmbH, Mannheim,
Germany) with LOQs: 0.083 ug/L, 0.002 ng/L and
0.2 nmol/L, respectively; the respective intra- and
inter-assay coefficients of variations were 3.6% and
7.1% for total testosterone, 6.4% and 8.0% for free
testosterone, 5.3% and 9.0% for SHBG.

170-OHP was assayed by RIA (Diagnostic
Products) with lower detectable concentrations of
0.2 nmol/L. The respective inter- and intraassay
coefficients of variation were 5.6% and 8.0%.

Plasma glucose and lipids were estimated by
colorimetric methods using the commercially
available test kits (Roche, Switzerland). Serum
insulin concentration was determined by ELISA
(DRG Instruments GmbH, Marburg, Germany)
with a lower limit of sensitivity of 1.76 mIU/mL
and inter-assay coefficients of variations of 2.2%
and 4.4%, respectively.
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Ambulatory Blood Pressure Monitoring

Before 24-hour ABPM all women with PCOS
reported not having been diagnosed as hyperten-
sive. ABPM was performed using a portable li-
ghtweight device with oscillometric technology
accepted by the International Protocol of Europe-
an Society of Hypertension (ABPM, HolCARD
CR-07, Poland). It was applied to the non-domi-
nant arm and initiated between 7 am and 10 am
and ended after 24 hours. The day-time BP me-
asurements were made at an interval of 15 minu-
tes (7.00-23:00) and the night-time BP measure-
ments at an interval of 30 minutes (23:00-7:00).
All types of daily activities, including sleep, was
normally carried out while wearing this device. A
portable lightweight device will be attached in the
laboratory at the Department of Endocrinological
Gynecology.

The mean value of SBP and DBP at day- and
night-time were calculated. According to Health
Quality Ontario' the suggested values for day-ti-
me, night-time, and 24-hour average ABP levels
are as follows:

Daytime: optimal, < 130/80 mm Hg; normal, <
135/85 mm Hg; abnormal, > 140/90 mm Hg
Night-time: optimal, < 115/65 mm Hg; normal,
< 120/70 mm Hg; abnormal, > 125/75 mm Hg
24-hour: optimal, < 125/75 mm Hg; normal, <
130/80 mm Hg; abnormal, > 135/85 mm Hg!'.

Calculated Parameters
The free androgen index (FAI) was calculated
according to the standard formula'”:

Total testosterone

FAI =100 x
SHBG

The value of HOMA-IR was calculated accor-
ding to:

fasting concentration of insulin ("I U/mL) X fasting concentration of glucose ("”"UI/L)
225

HOMA—-IR=

Insulin resistance was defined by HOMA-IK
>2.0".

The percentage (%) of blood pressure drop was
calculated according to:

'mean day BP — mean night bBP

% of night dropin BP = ( ) X 100

mean day BP

Data Analysis

The women with PCOS were divided according
to four phenotypes of PCOS, BMI value (normal
weight, overweight and obesity) and HOMA-IR

value (<2.0 and >2.0) as well as higher concentra-
tion of androgens.

Statistical Analysis

The obtained data was analyzed with the use
of the Statistica Software Package, version 13.3
(Polish version; StatSoft, Krakow, Poland). The
nominal o value for hypothesis testing was 0.05.
Shapiro-Wilk W-test was used to check for nor-
mality of distribution. Levene test was used to
check for equality of variance between the com-
pared groups. Parametric tests were preferred. In
the case of normality distribution and equality of
variance, the Student t-test was used. In the case
of lack of normality distribution, the non-parame-
tric Mann-Whitney (U) test was used. Differen-
ces between four phenotype groups and betwe-
en three groups divided according to BMI value
were analyzed using Kruskal-Wallis one-way
analysis of variance by ranks. In addition, line-
ar regression analysis was conducted to examine
the association between selected anthropometric,
hormonal, and biochemical parameters and blood
pressure measurements. The results were consi-
dered as statistically significant with a p-value of
less than 0.05.

Results

Characteristics of the women with PCOS are
listed in Table 1. After 24-hour ABPM outcome,
21.4% women with PCOS had higher mean value
of BP at day (>140/90) and/or at night (>125/75).

The mean value of 24-hour ABPM is summa-
rized in Table I1.

We observed significantly higher the daytime
and night-time mean heart rate (HR) values in
phenotype A subgroup than in other phenotype
subgroups (Table I1I).

In addition, the obese women with PCOS were
characterized of higher value of all night-time
measurements among women with PCOS and
normal weight, overweight or obesity (Table V).

The values of SBP, DBP and HR both at dayti-
me and night-time were significantly lower in
the insulin resistant than in the insulin sensitive
PCOS subgroup (Table V).

Moreover, daytime and night-time SBP and
DBP value as well as day-time HR value was si-
gnificantly higher in subgroup with than without
hyperandrogenemia (Table V).

There were positive correlations between dayti-
me SBP value and BMI value (r=0.21; p=0.01) or
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Table I. Characteristics of the group of women with PCOS.

Variable PCOS; n= 153
Age [years] 281+57
BMI [kg/m?] 333+£84

Normal weight/ overweight/obesity [n] 29/18/106
Ferriman-Gallwey score 89+63
Acne [five-category scale] 0.8+0.9

Hypertension [N%)] 21.4

Glucose [mg/dL] 95.0+10.8
Insulin [ulU/mL] 14.5+11.2
HOMA-IR 34+3.1
Insulin resistance [N%)] 66.0
Cholesterol [mg/dL] 4.96 = 0.89
LDL- cholesterol [mg/dL] 116.2 £ 31.3
HDL- cholesterol [mg/dL] 48.3+13.2
Triglycerides [mg/dL] 136.7 +70.4
LH [1U/L] 6.8 +4.1
FSH [1U/L] 55+1.5
LH/FSH 1.3+0.8
SHBG [nmol/L] 39.7+26.9
Total testosterone [ng/mL] 0.5+0.2
Free testosterone [pg/mL] 25+1.5

FAI 5.5+£42

Androstenedione [ng/mL] 34+ 1.8
DHEA-S [pg/mL] 342.8 +144.0
17-OHP [nmol/L] 1.7+£0.6

PCOS — polycystic ovary syndrome; BMI — body mass in-
dex; HOMA-IR — homeostatic model assessment for insulin
resistance; LH — luteinizing hormone; FSH — follicle-stimu-
lating hormone; SHBG — sex hormone-binding globulin; FAI
— free androgen index; DHEA-S — dehydroepiandrosterone
sulfate; 17 OH P — 17-a hydroxyprogesterone.

FAI value (r=0.21; p=0.03). While the daytime
DBP value correlated positively with age (r=0.17;
p=0.03) or BMI value (r=0.47; p=0.001). We ob-
served also positive correlation between night-ti-
me SBP value and BMI value (r=0.29; p=0.001),

Table Il. Ambulatory blood pressure measurement in the
group of women with PCOS.

24-hour ABPM outcome PCOS; n =153
dSBP [mmHg] 1260+ 11.9
dDBP [mmHg] 78.8 £ 8.4
nSBP [mmHg] 1151+ 149
nDBP [mmHg] 67.1 £11.0
dHR [BPM] 76.3 + 8.0
nHR [BPM] 67.0+89
% night drop 12.1£8.3

PCOS —polycystic ovary syndrome; dSBP — day-time systol-
ic blood pressure; dDBP — day-time diastolic blood pressure;
nSBP- night-time systolic blood pressure; nDBP — night-
time diastolic blood pressure; dHR — day-time heart rate;
nHR — night-time heart rate; BPM — beat per minute; NS —
non-significant.

HOMA-IR value (r=0.17; p=0.04) or FAI values
(r=0.21; p=0.04). While the night-time DBP va-
lue correlated positively only with age (r=0.20;
p=0.01). Higher value of HR at day- and night-ti-
me was associated with higher FAI value (r=0.24;
p=0.01 at day and r=0.33; p=0.001 at night) and
younger age (r=-0.27; p=0.001 at day and r=-0.19;
p=0.02 at night). In addition, night-time HR value
was positively correlated with BMI value (r=0.24;
p=0.01) and HOMA-IR value (r=0.20; p=0.01).
The percentage of night BP drop correlated nega-
tively with BMI value (r=-0.21; p=0.04).

Discussion

The aim of this study was to evaluate the 24-
hour ABPM outcome in the group of women with
PCOS and correlate obtained results with selected
anthropometric and biochemical parameters cha-
racteristic in this disease. Only two studies inve-
stigated 24-hour ABPM in the group of women
with PCOS, one performed in Spanish wome-
n3albeit subtle abnormalities in the regulation
of BP observed in these women might suggest a
mild masculinization of their cardiovascular sy-
stem. To study the influence of obesity and an-
drogen excess on BP and echocardiographic pro-
files of women with the syndrome, we conducted
a cross-sectional case-control study comparing
office and ambulatory BP monitoring, as well
as echocardiographic assessments, in 63 preme-
nopausal women with the classic phenotype, 33
nonhyperandrogenic women with regular men-
ses, and 25 young men. Forty-nine subjects were
lean and 72 had weight excess (body mass index
>25 kg/m (2 and second in Turkish women'.

The first factor taken into consideration was the
evaluation of obesity-related hypertension in the
group of women with PCOS. Overweight or obe-
sity is generally a main behavioral risk factors for
hypertension. In addition, women having a higher
prevalence of obesity than men'®. The incidence
of obesity in women with PCOS is 50-70%". In
the present study, 69% of PCOS women were
obese (BMI>30.0). Furthermore, obesity exacer-
bates hormonal and clinical features of PCOS*.
Obesity is associated with activation of both the
sympathetic nervous system and the renin-an-
giotensin system contributing to the emergence
of hypertension?. The evaluation of influence of
BMI value on 24-hour ABPM revealed significant
changes in all night-time measurements (SBP,
DBP, HR) among women with PCOS and normal



Association between 24-hour ambulatory blood pressure measurement

Table Ill. The effect of phenotype on ambulatory blood pressure measurement.

Phenotype of PCOS

A (n =88) B (n = 35) C(n=17) D (n=13) P
dSBP [mmHg] 1267+ 12.2 126.6 = 10.5 121.2 £ 11.2 121.1 £ 8.1 NS
dDBP [mmHg] 78.3+8.6 79.7+173 78.0+9.3 76.7£5.9 NS
nSBP [mmHg] 114.8 + 15.1 118.0 £ 15.7 1099+ 11.4 111.0£9.1 NS
nDBP [mmHg] 66.9 +10.1 67.0 + 14.1 66.8 +10.8 65.8+5.6 NS
dHR [BPM] 77.8+7.8 73.7+6.1 76.7 +10.3 71.7+7.6 0.01
nHR [BPM] 68.5+£9.0 65.9+8.8 64.8£8.9 624+50 <0.04
% night drop 123+£8.0 12.1 +10.8 123+55 11.4+74 NS

PCOS — polycystic ovary syndrome; dSBP — day-time systolic blood pressure; dDBP — day-time diastolic blood pressure; nSBP—
night-time systolic blood pressure; nDBP — night-time diastolic blood pressure; dHR — day-time heart rate; nHR — night-time
heart rate; BPM — beat per minute; NS — non-significant.

Table IV. The effect of BMI value on ambulatory blood pressure measurement in the group of PCOS women.

PCOS group

Normal weight (n = 30) Overweight (n = 17) Obese (n = 106) P
dSBP [mmHg] 111.5+9.6 1227 +10.4 1289+ 11.4 NS
dDBP [mmHg] 76.8 +7.8 77.1 +8.8 789+84 NS
nSBP [mmHg] 104.6 £9.2 112.9+15.0 118.4 +14.7 0.0001
nDBP [mmHg] 62.1+13.3 647 +8.1 68.9+10.2 0.01
dHR [BPM] 76.6 +7.3 76.6 +7.3 76.5+7.1 NS
nHR [BPM] 633+11.2 64.2+6.2 68.5+8.1 0.0001
% night drop 156 £9.2 124+6.1 11.0+8.1 NS

PCOS —polycystic ovary syndrome; dSBP — day-time systolic blood pressure; dDBP — day-time diastolic blood pressure; nSBP—
night-time systolic blood pressure; nDBP — night-time diastolic blood pressure; dHR — day-time heart rate; nHR — night-time
heart rate; BPM — beat per minute; NS — non-significant.

weight, overweight or obesity. The highest value
of 24-hour ABPM was detected in the obese wo-
men with PCOS. This observation also confirmed
a positive correlation between higher BMI value
and increased value of daytime and night-time of
SBP, DBP and HR. Further, BMI value was the
main factor effects on insufficient nocturnal drop
BP. The lowest value in nocturnal drop BP (% ni-

ght drop) was found in the PCOS women with the
highest BMI value.

In addition, the negative correlation between
BMI value and the value of nocturnal drop BP
also confirmed the adverse relationship between
those parameters. Similar to the results obtained
earlier?>?, we observed a significant and pro-
gressive impact of BMI on 24-hour ABPM re-

Table V. The effect of the insulin resistance on ambulatory blood pressure measurement in the group of PCOS women.

HOMA-IR < 2.0 (n = 64) HOMA-IR > 2.0 (n = 89) P
dSBP [mmHg] 130.0 + 10.6 122.9+12.0 0.0001
dDBP [mmHg] 81.7+8.1 76.7 + 8.1 0.0001
nSBP [mmHg] 117.8 + 144 113.1+15.2 0.01
nDBP [mmHg] 69.0 + 8.8 66.5+10.5 0.01
dHR [BPM] 78.3£6.5 74.8 8.8 0.01
nHR [BPM] 689+84 65.7+89 <0.05
% night drop 11.2+7.0 13.1 £8.8 NS

PCOS —polycystic ovary syndrome; HOMA-IR - homeostatic model assessment for insulin resistance; dSBP — day-time systolic
blood pressure; dDBP — day-time diastolic blood pressure; nSBP— night-time systolic blood pressure; nDBP — night-time diastolic
blood pressure; dHR — day-time heart rate; nHR — night-time heart rate; BPM — beat per minute; NS — non-significant.
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Table VI. The effect of high androgens level on ambulatory blood pressure measurement in the group of the PCOS women.

High androgen concentration (n = 99) Normal androgens levels (n = 54) P
dSBP [mmHg] 133.1 £10.0 1254+ 11.7 <0.05
dDBP [mmHg] 82.8+6.8 78.5+8.3 <0.05
nSBP [mmHg] 1254+ 17.6 113.8 + 14.2 <0.05
nDBP [mmHg] 71.2+8.3 66.6 +11.2 <0.05
dHR [BPM] 80.4+69 76.3+79 <0.05
nHR [BPM] 70.3+11.2 66.9 £ 8.6 NS
% night drop 103+7.0 129+738 NS

PCOS —polycystic ovary syndrome; dSBP — day-time systolic blood pressure; dDBP — day-time diastolic blood pressure; nSBP—
night-time systolic blood pressure; nDBP — night-time diastolic blood pressure; dHR — day-time heart rate; nHR — night-time

heart rate; BPM — beat per minute; NS — non-significant.

sults. Our results confirmed earlier investigation
that obesity predisposes to hypertension?***. Mo-
reover, similar to results have been obtained by
Kargili et al*, who showed that the overweight/
obesity and the lower value of nocturnal drop BP
probably are an independent predictors of future
cardiovascular events in women with PCOS.

We also analyzed the effect of phenotype of
PCOS on 24-hour ABPM. The more severe PCOS
phenotypes are associated with a greater magnitu-
de of CVD risk, and this has been found in obese
and non-obese women?’. We did not find any si-
gnificant differences in SBP or DBP value betwe-
en those subgroups. However, the highest mean in
daytime and night-time value of HR was revealed
in phenotype A subgroup. Heart rate is an im-
portant factor that is widely used in determining
the cardiovascular health. In patients with CVD,
high resting HR serves as an indicator of total and
CVD mortality, irrespective of other major coro-
nary heart disease risks factors®. In addition, it
was well documented® that elevated HR is asso-
ciated with development of hypertension. Higher
value of daytime and night-time HR in phenotype
A could indicate higher risk of hypertension and
CVD in the future. It was also shown that hyperan-
drogenic PCOS patients have a higher incidence of
hypertension compared to non-androgenic PCOS
patients*. Androgen excess in PCOS may directly
influence the vascular properties of arterial walls
and induce the atherogenic process®'. In addition,
hyperandrogenemia itself may activate renin-an-
giotensin system'®. Moreover, elevated androgens
concentration were reported to be associated with
IR, obesity, and changes in lipid metabolism?, whi-
ch can induce hypertension. In our study, in the
women with PCOS and higher androgen concen-
tration higher value of SBP and DBP both at dayti-
me and night-time as well as higher day-time HR
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were found. In addition, higher FAI value was cor-
related with increased value of both daytime and
night-time SBP and HR, which confirmed close
and adverse effects of those parameters.

Presumably, the increased CVD risk noted in
younger women with PCOS may plateau in wo-
men with PCOS as they age®?. A small increase
in SBP after oral estrogen administration was ob-
served in postmenopausal women. On the other
hand, menopause is accompanied by a significant
rise in the prevalence of hypertension in women,
suggesting a protective role of endogenous estra-
diol on BP*. In the present study we found that
age was positively correlated with night-time
DBP, whereas negatively with HR value both at
daytime and night-time.

The last factor taken into consideration was the
effect of IR on 24-hour ABPM. In the group of
women with PCOS and coexisting IR, lower va-
lue of 24-hour ABPM including SBP, DBP and
HR were detected. Already in 1992, Zimmerman
et al*, proposed as a working hypothesis, that sin-
ce PCOS women are highly insulin resistant, they
would have significantly higher blood pressure.
Nevertheless, their hypothesis was not supported
by the results. The lack of higher BP in PCOS
women with IR was explained by the mechanism
in which hyperinsulinemia from IR may have a
stimulatory effect at sites involved in BP regula-
tion. An experimental study showed that chronic
insulin infusions fail to raise plasma catecholami-
ne concentrations or blood pressure, although a
modest sodium retention was observed®. High in-
sulin concentration may have also a vasodilatory
effect, which could also explain lower BP mea-
surements in PCOS women with IR. However, it
was also revealed that high IR can promote vaso-
constriction®-¢, therefore, this part of the study
should be continued.
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It is important to mention, that all investigated
parameters influenced on the night-time HR value.
The correlation coefficients were weak, but stati-
stically significant. We confirmed earlier result-
sialbeit subtle abnormalities in the regulation of
BP observed in these women might suggest a mild
masculinization of their cardiovascular system. To
study the influence of obesity and androgen excess
on BP and echocardiographic profiles of women
with the syndrome, we conducted a cross-sectional
case-control study comparing office and ambula-
tory BP monitoring, as well as echocardiographic
assessments, in 63 premenopausal women with the
classic phenotype, 33 nonhyperandrogenic women
with regular menses, and 25 young men. Forty-ni-
ne subjects were lean and 72 had weight excess
(body mass index >25 kg/m(2 that higher average
value of HR in the group of women with PCOS
could be associated with androgen excess, obesity,
hypertension and cardiovascular diseases develop-
ment in the future.

Conclusions

It is important to perform 24-hour ABPM in
group of women with PCOS to evaluate the BP
outcome. Many factors including body mass,
phenotypes, IR, and elevated concentration of
androgens are associated with disorders in 24-
hour ABPM in women with PCOS. Presumably,
hypertension, apart from visceral obesity, hype-
rinsulinemia and insulin resistance, could be con-
sidered as component of metabolic syndrome in
the women with PCOS.
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