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Abstract

PURPOSE: To evaluate parameters related with arterial pressure and metabolic profile in women with polycystic ovary
syndrome (POS). METHODS: This monocenfric study at the University Hospital Endocrinology Section included 60
women aged 18-45 years, 42 being diagnosed with POS and acting as 18 controls. All women were subjected to
fransvaginal ultrasound and monitored for arterial pressure for 24 h in the ambulatory (MAP). Venous blood samples
were taken between 07.00 and 09.00, affer 12 h fasfing. Basal [BG) and fasting glucose concentrations, tofal
cholesterol and its fractions, triglycerides and insulin (to calculate the homeostatic assay insulin-resistance, HOMA-R)
were measured. Collected data were the mean arterial blood pressure (24-h awake/sleep cycle), arterial pressure
nocturnal descensus, glycemia and fasting glucose for HOMAR, and lipid profile. The Student's t test was used fo
compare homogeneous variables; the Mann-Whitney fest was used to compare non-homogeneous variables; the Pearson’s
correlation coefficient was used to search for correlation between the variables. The %2 test was used for comparison of
the absence of nocturnal descensus. Significance was taken as p<0.05. RESULTS: The mean age of the patients with
POS was 27.4x5.5 (18-45 years, n=42) and the body mass index (BMI] was 30.2+6.5 kg/m? (18.3-54.9). In the
Confrol Group, the mean age was 31.4x6.1 (18-45 years) and the BMI was 27.1£6.2 kg/m? (18.3-54.9, n=18).
No difference in the metabolic parameters and insulin resistance was observed between the two groups. Comparison
between these parameters and MAP showed that the only parameter with a correlation was the BMI, independent of
the POS diagnosis. This was not seen in nocturnal descensus, which was uncorrelated with POS and any of the other
studied parameters. CONCLUSION: POS women do not show higher arterial blood pressure, glycemia, HDL-col,
TG, HOMAAR and BMI compared to non-POS women. However, POS patients showed correlation between arterial
pressure and BMI, suggesting that obesity is a primary factor involved in arterial pressure changes in these patients.

Resumo

OBJETIVO: Avaliar os parameiros relacionados com a pressdo arterial € o perfil mefabélico em portadoras de SOP METODOS:
Estudo monocéntrico aberto no qual foram avaliadas 60 mulheres em idade féril, entre 18 € 45 anos, sendo que 42 mulheres
preenchiam os critérios diagndsticos para SOP, e 18 que ndo preenchiam critérios formaram o Grupo Controle. Todas as
mulheres foram submetidas a ulirassonografia fransvaginal e a monitorizagdo ambulatorial da presséo arterial por 24 horas
[(MAPA). Amostras de sangue venoso foram coletadas enfre 7hOOmin e 9h00min, apds jejum prévio de 12 horas, sendo
medidos glicose de jejum ou basal (GB), colesterol total e fragdes, friglicerideos e insulina (para célculo do HOMAMR). Dados
coletados: valores médios de pressdo arterialPA [no perfodo de vigilia, sono de 24hs), descenso noturno de PA; glicemia
e insulina de jejum para cdlculo do HOMAR; perfil lipidico. Para comparar as variéveis com distribuicdo homogénea foi
utilizado o teste tde Student e para as varidveis ndo homogéneas foi utilizado o teste ndoparamétrico de MannVWhitney;
e para correlacionar as variéveis foi avaliado o coeficiente de correlagdo de Pearson. Para comparagdo das proporgdes
da auséncia de descenso notumo foi realizado o teste do %2. Em todas as andlises, foi considerado o nivel de significancia
de 5% (p<0,05). RESULTADOS: A média de idade das 42 pacientes com diagnésfico de SOP foi de 27,4+5,5 [18-45
anos) e do IMC de 30,2+6,5 kg/m? (18,3-54,9), e a média de idade das 18 mulheres controle foi de 31,46, 1 (18-45
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anos) e do IMC de 27,1+6,2 kg/m? (18,3-54,9). Nao foi observada diferenca significativa nos parémetros metabélicos e de resisténcia a insulina e presséo
arterial entre os grupos. Comparando esses pardmetros com as médias das pressdes arteriais, registradas pela MAPA, foi observado que o Gnico fator que teve
correlagéo foi o indice de massa corporal, independente do diagnéstico de SOP. O mesmo néo foi observado com o DN, o qual néo teve relagéo significante
com o diagnéstico de SOP e com os pardmetros estudados. CONCLUSAO: Mulheres com SOP ndo apresentam maiores niveis de press@o arterial, glicemia,
HDL-col, TG, HOMA-R e IMC do que mulheres sem SOP. Todavia, entre as pacientes com SOP, o Gnico parémetro que apresentou correlagdo com os valores
médios de presséo arterial foi o IMC, sugerindo que a obesidade é o fator primordial para alteragdo do comportamento de presséo arterial nessas pacientes.

Introduction

Polycystic ovary syndrome (POS) is a heterogeneous
clinical condition affecting 1 in 15 women in the world',
and is the most common endocrine disorder at a reproduc-
tive age®’, varying from 6-10%, according to diagnosing
criteria®. In spite of its physiopathology being not fully
understood, it is of multifactorial genesis, with genetical,
metabolic and neuroendocrine influences®’, and a funda-
mental insulin-resistance background®.

In addition to classic chronic anovulation and hyperan-
drogenism, POS leads to higher risk of cardiovascular prob-
lems related to insulin resistance’, such as systemic arterial
hypertension (SAH), glucose intolerance and type 2 diabetes
mellitus, dyslipidemia, obesity and metabolic syndrome'*".

One of the risk factors for cardiovascular diseases is
SAH, diagnosed in one third of the population world-
wide'*". Given its high prevalence'® and high morbid-
mortality rates, it is of socio-economic importance.

An association between SAH and POS is not completely
established’. Insulin resistance and hyperinsulinemia are
predisposing factors for SAH in POS women'’, but no
study has shown a direct correlation between the arterial
pressure and the insulin resistance parameters in these
patients. In spite of the comorbidity related to insulin
resistance in POS patients influencing arterial pressure'®,
it is not known if the POS patients are characterized
by differential arterial pressure (AP) compared to other
women, and whether its parameters would be correlated
with other cardiovascular risk factors. Mean arterial pres-
sure (MAP) studies to evaluate arterial pressure in POS
patients are scarce.

Thus we decided to study the changes in arterial
pressure and metabolic profile in POS patients.

Methods

Sixty women who attended the Hospital Clementino
Fraga Filho (HUCFF) Endocrinology Section voluntarily
between 2010 and 2012 were enrolled in this study. The
study was approved by the Hospital’s Ethics and Research
Committee under the number 085/09. All volunteers
agreeing to participate in the study signed an informed
consent form, according to the National Health Council
(Resolution 196/96).

Women aged 18 to 45 included in the study presented
symptoms related to hyperandrogenism (hirsutism, acne,
alopecia), anovulation (amenorrhea, oligomenorrhea,
infertility) and insulin resistance (obesity, acantose nigri-
cans). The POS diagnosing criteria were those established
by the Rotterdam consensus'?, and included two of the
three following criteria: oligomenorrhea or anovulation;
clinical or biochemical signs of hyperandrogenism, poly-
cystic ovaries confirmed by ultrasonography (presence
of 12 or more 2-9 mm diameter follicles in each ovary
and/or ovarian volume >10 mm?). Women included in the
Control Group were in the same age range, had similar
complaints as the ones from the POS group, but did not
fulfill the diagnostic criteria.

Women showing other correlated diseases result-
ing in hyperandrogenism and/or anovulation, such as
thyroid disfunction, hyperprolactinemia, classical and
non-classical congenital adrenal hyperplasia, Cushing
syndrome and androgen-producing tumors of the adrenal
gland and ovaries, were not included in the study. Women
administered with medicine contributing to false-positive
results (corticoids, anticoagulants, oral contraceptives,
anti-lipidemic or hypoglycemic drugs etc.) were also
excluded. Some patients interrupted contraceptive treat-
ment to take part in the study.

Evaluated parameters were age, symptoms associated
with hyperandrogenism and/or anovulation, comorbidities,
medications in use, physiological and familiar risk factors.
Patients were given a clinical examination to determine
body mass (kg), height (m), waist circumference (WC),
and arterial pressure. WC was measured at the mean point
between the costal margin and the anterosuperior iliac
crest. BMI was determined by the Quetelet’s” rate between
body mass (kg) divided by height in m*. A diagnosis of
overweight/obesity was determined according to the
WHO criteria®: normal (18.5-24.9 kg/m?), overweight
(25-29.9 kg/m?), and obese (>30 kg/m?). In addition,
insulin resistance signs, such as acantose nigricans in skin
folding region and signs of hyperandrogenism, such as
hirsutism, acne and alopecia. Hirsutism was diagnosed
according to the modified semiquantitative Ferriman-
Gallwey score, using a cut off of 8°'.

All women were submitted to transvaginal ultra-
sound examination to determine the ovarian topography
to determine ultrasound criteria established by the
Rotterdam consensus.
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MAP was measured for 24 h, using a Dynamapa
monitor that involved the oscilometric method. MAP
along the awake and sleep cycle and nocturnal descensus
were determined. The results were interpreted according
to the V Brazilian Directions for Ambulatory Monitoring
of Arterial Pressure®.

Criteria established by the American Diabetes
Association® were to determine glucose value and those
from NCEP, ATP II1*, for lipid profiles. Venous blood
samples were collected between 07.00 and 09.00 after
12 h fasting. Fasting and basal (BG) glucose levels, total
cholesterol and fractions, triglycerides and insulin (to
calculate HOMA-IR) levels were measured. Serum glu-
cose was measured enzymatically, with a level lower than
99 mg/dL as reference. Total cholesterol was determined
by a colorimetric enzymatic method, with a reference level
<200 mg/dL; LDL-col was measured by the Friedwald
formula; triglycerides were determined by a colorimetric
enzymatic method, using a reference level lower than
150 mg/dL; insulin was determined by a electrochemolu-
minescence method, using reference levels between 2 and
13 mcU/mL (for BMI up to 25), 2 and 19 mcU/mL (for
BMIs of 25—-30), and 2 and 23 mcU/mL (for BMI>30).

Roche modular equipment P was used for glucose
(sensibility 2 mg/dL, intra essay variation coefficient
(IaVC) 1% and inter essay variation (IeVC) 1.7%), choles-
terol (sensibility 3 mg/dL, IaVC 0.8 % and 1eVC 1.7%),
and triglycerides (sensibility 4 mg/dL, 1aVC 1.5% and
1eVC 1.8%). Roche modular equipment E was used to
quantify insulin

(sensibility 2 mcU/mL, 1aVC 0.7-1.5% and [eVC
2.4-4.9%).

Student’s #-test was used to compare the mean of
the variables in arterial pressure, glucose, HDL-col,
triglycerides and HOMA-IR between the obese and
non-obese POS patients. To compare the distribution of
the means of variables arterial pressure, glucose, HDL-
col, triglycerides, and HOMA-IR between the control
and POS groups, and within the POS group those with and
without nocturnal descensus, the non-parametric Mann
Whitney test. To establish any correlation between the
metabolic paramenters and insulin resistance with
the mean arterial pressure within the POS group, the
Pearson correlation coefficient was used (p>0=positive
correlation; p<O=negative correlation; p=0: no correla-
tion; p: 0-3.0=weak correlation; p: 3.0-7.0=moderate
correlation; p>7,0=strong correlation). For those param-
eters showing some correlation, a simple linear regression
helped to quantify the influence of these parameters in
MAP. To compare the proportion of the absence of noc-
turnal descensus between the control and POS groups,
and between the obese and non-obese POS, the x? test
was employed, the values being expressed as percentages.

The results have been expressed as the mean * stan-
dard deviation, and p<0.05 was taken as statistically
significant. Statistical Analysis System (SAS) software for
Windows, version 9.1, was used throughout this work.

Results

Clinical and biochemical characteristics of the
groups are presented in Table 1. The mean age of
the 42 POS patients was 27.4%+5.5 (18-45 years)
and the BMI was 30.2+6.5 kg/m? (18.3—54.9).
Fifty-two percent (22/42) were obese (IMC>30) and
forty-eight percent (20/42) were non-obese (IMC<29.9).
The mean age of the 18 women in the Control Groups
was 31.4+6.1 (18-45 years), and the BMI was
27.1%6.2 kg/m? (18.3-54.9). Thirty-nine percent of
them (7/18) were obese IMC>30) and sixty-one percent
(11/18) were non-obese (IMC<29.9).

The mean values of systolic and diastolic arterial pres-
sures in the 24 h awake/sleep cycle are given in Table 2.
Sixteen POS patients (36.8%) and six controls (33.3%)
did not show nocturnal descensus, with no difference
between the two groups (p=0.95). There was no signifi-
cant difference between POS and control with respect to
the metabolic parameters, insulin resistence and MAP
parameters (mean values for systolic and diastolic arterial
pressure, and nocturnal descensus). This was also observed
when the obese women in the two groups were compared.

Table 1. Clinical and biochemical characteristics of groups

POS Control

Parameters (n=42) (n=18) p-valve

Mean DP Mean DP
Age (years) 27.4 53 314 6.1
BMI (kg/m2) 302 6.5 21.1 6.2 0.1
Glucose (mg/dL) 86.8 174 81.8 8.4 0.5
HDL-col (mg/dL) 50.3 14.8 57.5 135 0.08
TG (mg/dL) 116.8 80.6 116.5 66 0.8
HOMA-IR 44 6.8 2.1 1.1 0.2

HDLcol: high density lipoprotein; TG: triglyceride; HOMAHR: homeostasis mode
assessmentinsulin resistance.

Note: *p significant <0.05 using the the non-parametric Mann Whitney test
[Reference values: glucose <100 mg/dL; HDL-col>40 mg/d; TG<150 mg/dL).

Table 2. Mean values of systolic and diastolic arterial pressures in the 24 h/ awake/sleep cycle

POS Control
AP (mmHg) (n=42) (n=18) p-value
Mean DP Mean DP
ASP 24h 111.8 12.0 1073 150 0.3
ASP awake 117.5 10.9 1155 117 0.5
ASP sleep 103.8 1.1 1008 114 0.5
ADP 24h 70.2 9.0 71 13.5 0.8
ADP awake 73.6 8.4 73 9.2 0.7
ADP sleep 61.6 8.3 60.1 8.9 0.7

AP: arterial pressure; ASP: arterial systolic pressure; ADP: arferial diastolic pressure.
Note: *p significant <0.05 using the the non-parametric Mann Whitney test.

Rev Bras Ginecol Obstet. 2013; 35(1):21-6
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By comparing the metabolic parameters and the
HOMA-IR with mean arterial pressure, the only vari-
able with a positive correlation was with BMI. In POS
patients, a positive correlation between BMI and MAP
was apparent. A moderate correlation existed between
the BMI and the systolic arterial pressure, and a weak
correlation existed between BMI and diastolic arterial
pressure (Table 3).

Within the POS group, there were significant dif-
ferences between the non-obese (BMI1<29.9) and obese
women (BMI>30) with respect to glycemia, triglycerides,
HOMA-IR, and the mean arterial pressure (Table 4).

There was no difference with respect to the metabolic
profile, HOMA-IR, and mean arterial pressure when the
POS patients with and without nocturnal descensus were
compared to each other (Table 5).

Finally, the presence or absence of nocturnal de-
scensus did not show statistically significant differences
with respect to POS (p=0.9). The same was observed for
the BMI, meaning that the nocturnal descensus was not
correlated with obesity (p=0.2).

Table 3. Pearson correlation coefficient between Body Mass Index with the mean arterial pressures

Correlation (P)

AP (mmHg)

POS Control
ASP 24h 0.61 04
ASP awake 0.63 0.61
ASP sleep 0.59 0.50
ADP 24h 0.37 0.45
ADP awake 0.47 0.7
ADP sleep 0.42 0.45

AP: arterial pressure; ASP: arterial systolic pressure; ADP: arterial diastolic
pressure. The Pearson correlation coefficient was used (p>0= positive correlation;
p<O= negative correlation; p=0: no correlation; p: 0-3.0=weak correlation; p:
3.0-7.0=moderate correlation; p>7.0= strong correlation).

Table 4. Mean arterial pressures, glucose, triglycerides and HOMA-IR in obese and non-
obese POS patients

Non-obese Ohese
Parameters (n=20) (n=22) p-valve
Mean DP Mean DP

ASP 24h (mmHg) 106 1.7 17 8.9 0.0001
ASP awake (mmHg) 111 9.2 120.5 10.1 0.001
ASP sleep (mmHg) 96 8.6 109.5 9.8 0.00
ADP 24h (mmHg) 64 10.4 70.5 6.9 0.03
ADP awake (mmHg) 69.5 7.3 74.5 8.4 0.006
ADP sleep (mmHg) 55.5 6.5 64 8.2 0.0008
GLUCOSE (mg/dL) 79.6 6.9 90 224 0.02
TG (mg/dL) 70 55.4 18 91.4 0.01
HOMA-IR 1.8 1.2 342 9.1 0.05

ASP: arterial systolic pressure; ADP: arterial diastolic pressure; TG: triglyceride;
HOMA-R: homeostasis model assessment- insulin resistance.

Note: *p significant <0.05 using the Studenf's Hest.

Rev Bras Ginecol Obstet. 2013; 35(1):21-6

Table 5. Clinical and hiochemical characteristic of the polycystic ovary syndrome pafients
with and without nocturnal descensus

With nocturnal Without nocturnal

descensus (n=27) descensus (n=16) p-value

Mean SD Mean SD
Age (years) 28.7 5.7 25.3 4.0 0.03
BMI (kg/m?) 30.1 73 30.6 49 07
Glucose (mg/dL) 88.3 18.9 83.3 143 0.2
HOMA-IR 45 6.3 415 7.6 0.8
HDL-col (mg/dL) 50.8 163 49.6 11 0.7
TG (mg/dL) 1234 86.2 100.5 67.0 0.2
ASP 24h (mmHg) 110.0 134 1138 9.3 0.3
ASP awake (mmHg) 117.8 12 116 94 0.5
ASP sleep (mmHg) 100 99.7 109.3 10.1 0.5
ADP 24h (mmHg) 70 10.5 69.6 6.6 0.8
ADP awake (mmHg) 74.1 9.5 71.9 6.9 0.7
ADP sleep (mmHg) 59.3 8.6 64.5 11 0.7

HOMA-R: homeostasis mode assessmentinsulin resistance; HDL-col: high density
lipoprotein; TG: triglyceride; AP: arterial pressure; ASP: arterial sysfolic pressure;
ADP: arterial diastolic pressure. Nofe:*p significant <0.05 using the the non-
parametric Mann Whitney test.

Discussion

There was no difference between the metabolic pa-
rameters (RI, glucose, HDL and triglycerides) between the
women diagnosed with POS and Control Group. However,
the prevalence of this metabolic alteration was significantly
higher in obese and non-obese POS women, revealing the
relevant role of obesity in the metabolic profile of POS patients.

In spite of the prevalence of metabolic disorders in POS
patients®*, no difference was seen in the glucose, HDL,
triglycerides, HOMA-IR and BMI levels between the POS
and control women. This might be correlated with the fact
that both groups showed metabolic syndrome symptoms,
hyperandrogenism and anovulation. This similarity between
the clinical presentations in the two groups could perhaps
result from equivalent metabolic characteristics. However,
when obese and non-obese POS patients were compared,
significantly different levels of glucose, triglycerides and
HOMA-IR were found. Studies on the BMI as a risk fac-
tor for POS are conflicting. Some authors stress that BMI
influences the prevalence of metabolic disorders in POS
patients, while other claim that a poorer metabolic profile
of POS patients is independent of BMI*"*.

SAH is a risk factor for different diseases and, as
such, it is of high socio-economic concerns. The associa-
tion between POS and SAH is not well established. The
actual mechanism responsible for SAH in POS patients is a
matter of great controversy. In addition to a crucial role in
SAH in POS patients, other mechanisms may be involved,
such as the characteristic pro-inflammatory state in the
syndrome, hyperandrogenism, and the influence of both
the angiotensin-aldosterone and sympathetic system'®*3°,




MAP is an appropriate way to inspect cardiovascular
status in these patients®. By keeping indirect and inter-
mittent registers of arterial pressure for 24 h, MAP could
detect circadian cycle variations in arterial pressure, which
had considerable prognostic implications. Among the
parameters studied, the most indicative were the mean
arterial pressure and the absence of nocturnal descensus.
The mean arterial systolic pressure (ASP) and the mean
arterial diastolic pressure (ADP) obtained in a 24 h period,
including the awake/sleep cycle, show consistent correla-
tions with lesions in the target organs and cardiovascular
morbidity and mortality®"*>. When comparing the mean
arterial pressure detected by MAP in POS and control
patients, no difference was found. These results are difficult
to consider, since most of the results in the literature are
controversial and use casual ambulatorial arterial pressure
measurements, and MAP studies are scarce.

The only cardiovascular risk factor analysed in our
investigation that showed a correlation with the arterial
systolic and diastolic pressures was BMI. Two interesting
results were a moderate correlation between the mean
arterial systolic pressure, and a weak correlation between
the mean arterial diastolic pressure, and POS. The same
influence of BMI occurred between the mean arterial
pressure and obesity in POS patients. A 5% significance
was found in the comparison between these parameters,
confirming previous reports indicating an association be-
tween obesity and arterial pressure’>**. Nonetheless, the
differences between the levels of glycemia, triglycerides
and HOMA-IR in the obese and non-obese groups was
significant, confirming an interaction between the adipose
tissue and the comorbidities related to the insulin resistance.

The adipose tissue is recognized as a complex en-
docrine organ, capable of influencing the sympathetic
system and producing chemical signal that, together
with insulin resistance, influence arterial pressure in
POS women. Overstimulation of sympathetic system in
obesity promotes an expansion of the extracellular vol-
ume and regional flux, causing increase cardiac debit®.
Obese patients show higher plasma rennin activity, in-
creasing the plasma levels of angiotensinogen, increased
activity of tissue converting enzyme and higher plasma
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levels of aldosterone, implicating the renin-angiotensin-
aldosterone system in ovary physiology and pathology?°.
Another important aspect of adipose tissue physiology
is hyperinsulinemia that compensates in the insulin re-
sistance, which exercises a trophic effect on blood vessel
smooth muscle, causing increased vascular resistance and
arterial pressure®’. POS might share a common genetic
background with arterial hypertension and obesity; find-
ing this trait could elucidate the mechanisms involved
in these diseases and other comorbidities due to insulin
resistance’®. However, it is not possible to conclude that
POS patients are at greater risk of cardiovascular diseases,
and the validity of this association needs testing.

The correlation between nocturnal descensus and
risk factors for cardiovascular disease remains debatable
since the results are controversial?**"%?. In the present
study, the risk of presenting nocturnal descensus was
similar between the POS, the controls and their BMIs.
No correlation existed between nocturnal descensus and
the mean values of glycemia, HDL-col, triglycerides and
HOMA-IR. Similarly, no correlation was found between
MAP.These findings, in general, contradict those in the
literature. This might be attributed to the fact that sleep
disorders, such as obstructive dyspnea, were not excluded
and could influence the prevalence of nocturnal descen-
sus and present a relevant bias in our study™.

One advantage of our study was the uniform profile of the
patients seeking treatment in our institution by presenting
suspected POS, all of whom had the same diagnosis. In both
groups — POS and Control — the complaints were related
to hyperandrogenism, anovulation and obesity. POS diagnosis
was careful and followed the Rotterdam consensus; other
causes of hyperandrogenism were excluded. These criteria
were fundamental to the reliability of the study. However,
the small number of patients in the Control Group might
have introduced some bias to the analyses.
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