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Is it Possible to Measure Cardiovascular
Risk Over Obese Pregnant Women by
Mean Platelet Volume?

Obez Gebe Kadinlarda Ortalama Platelet Hacmi
Yoluyla Kardiyovaskiiler Riskin Olgiilmesi
Mimkiin mudur?

ABSTRACT Objective: The aim of this study was to assess mean platelet volume (MPV) values over
obese and non-obese pregnant women and in that way, investigating the possibility of cardiovas-
cular risk measurement over obese pregnant women by MPV. Material and Methods: We selected
72 obese and 101 non-obese pregnant women for prospective clinical study consecutively during
the third trimester of pregnancy. The following laboratory tests have been done for all pregnants
on admission: hemoglobin (HGB), hematocrit (HCT), platelet count (PLT) and MPV. For study and
control groups, 2 mL of blood was obtained over from antecubital venepuncture without stasis and
we measured MPV in a blood sample collected in citrate. Obesity is classified by body mass index
(BMI) and defined as BMI > 30.0 kg/m? during third trimester. Results: No significant difference was
determined between obese and non-obese pregnant women regarding to MPV values (10.8 + 1.2 vs.
10.5 + 1.1 p> 0.05). Conclusion: In our study, we could not find any difference between obese and
non-obese pregnant women by using MPV values. But, it shouldn’t be forgotten that obesity is as-
sociated with increased risks of pregnancy complications.
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OZET Amag: Bu caligmanin amaci, obez ve obez olmayan gebe kadinlarda ortalama platelet hacmi
(MPV) degerlerinin tayin edilmesi ve bu sekilde MPV yoluyla obez gebe kadinlarda kardiyovaskii-
ler risk 8l¢iimiiniin olabilirligini aragtirmaktir. Gereg ve Yontemler: Gebeligin tigiincii trimesteri s1-
rasinda 72 obez ve 101 obez olmayan gebe kadini ardisik olarak prospektif klinik ¢aligma i¢in segtik.
Asagidaki laboratuvar testleri bagvuru sirasinda tiim gebeler i¢in yapildi. Hemoglobin (HGB), he-
matokrit (HCT), platelet sayim1 (PLT) ve MPV. Caligma ve kontrol gruplari i¢in 6n kol 6n yiiziin-
deki toplardamar tizerinden staz olusumu yapmadan 2 mL kan alind: ve sitrat iginde toplanmis olan
kan érneginden MPV 6lciimlerini yaptik. Obezite, beden kitle indeksi (BKI) ile degerlendirildi ve
figiincii trimesterde BK{’nin > 30.0 kg/m? olmas1 seklinde tanimland:. Bulgular: Obez ve obez olma-
yan gebe kadinlar arasinda MPV degerleri géz 6niine alindig1 zaman belirgin bir farkhilik saptan-
mad: (10.8 + 1.2 ile 10.5 + 1.1 p> 0.05). Sonug: Calismamizda, MPV degerlerini kullanarak obez ve
obez olmayan gebe kadinlar arasinda herhangi bir farkhilik bulamadik. Ancak obezitenin, artmis ge-
belik komplikasyonlariyla iligkili oldugu unutulmamalidir.

Anahtar Kelimeler: Gebelik; obezite; kalp hastaliklary; komplikasyonlar; trombositler
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ean platelet volume (MPV), is a marker of platelet activation and
it is an independent cardiovascular risk factor.!® Determination of
MPYV is a simple procedure, available in most hospital laboratori-
es and it is a simple, quick and cost-effective test. Elevated MPV values are
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associated with non-obstetric pathologies, such as
cardiovascular events.>*

Elevated MPV measurements are also together
with various obstetric pathologies, such as preec-
lampsia characterized by an impaired trophoblast
invasion which causes endothelial damage.>® The
contact of platelets with the damaged endothelium
may lead to increased consumption of platelets, af-
ter that, there may be a compensatory increase in
bone marrow platelet production.” Young and im-
mature platelet thrown in circulation are bigger
and it may explain the reason of MPV increase.

Obesity is a major public health problem and
known as risk factor for several diseases especially
for cardiovascular diseases (CVD).? In last decades,
dramatically increase in obesity also influences
pregnant women. 28% of these women are over-
weight and 11% of them are obese and as it is ex-
pected that obesity in pregnancy have increased
incidence of various complications for mother and
baby.” Furthermore, maternal body mass index
(BMI) shows strong associations with pregnancy
complications and outcomes.”'® Due to that fact,
obesity during pregnancy has been reported with
numerous complications as shown in previous
study, it was suggested that obese pregnant women
should be closely followed up and carefully moni-
tored during delivery in order to lower the high
risk of adverse pregnancy outcome.!!

During normal pregnancy, it is known that
MPYV values may increase significantly but based
on our knowledge, over obese pregnant women,
MPV measurements have not been studied previo-
usly.'? In that case, the aim of this study was to eva-
luate MPV measurements over obese pregnant
women and to investigate the possibility of cardi-
ovascular risk measurement over obese pregnant
women by MPV.

I MATERIAL AND METHODS

Seventy-two obese and 101 non-obese pregnant
women have been recruited consecutively into the
prospective clinic study during the third trimester
of pregnancy. The study was carried out at Afyon-
karahisar Kocatepe University, Department of Ob-
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stetrics and Gynecology. Approval for the study
was obtained from the Ethics Committee of Afy-
onkarahisar Kocatepe University and written in-
formed consent was obtained from all women
before enrollment according to Helsinki Declara-
tion principles.

Obesity is classified by BMI and defined as
BMI > 30.0 kg/m? during third trimester. The BMI
was calculated by division of the weight (kg) to he-
ight squared (m?). Exclusion criterias for obese and
non-obese pregnant women might be pre-eclamp-
sia, gestational hypertension, gestational diabetes
mellitus, intrauterine growth retardation, thyroid
diseases, multiple pregnancies, cardiovascular dise-
ases, smoking or renal diseases.

The following laboratory tests have been done
for all women on admission: hemoglobine (HGB),
hematocrit (HCT), platelet count (PLT) and MPV.
For study and control groups, 2 mL of blood has be-
en obtained by antecubital venepuncture without
stasis and MPV was measured in a blood sample
collected in citrate (v:v, 4: 1). A Sysmex XT- 2000i
(Sysmex Ltd, Buckinghamshire, UK) was used for
whole blood counts.

The data has been analyzed with Windows
SPSS version 14.0 installed in PC. Statistical results
are expressed by the mean + standard deviation.
The independent samples t-test was used to detect
differences between the groups. Statistically, p va-
lue which is less than 0.05, has been considered as
significant.

I RESULTS

Clinical characteristics of study groups are presen-
ted in Table 1. The groups were similar regarding to
age, gestational age and hematologic parameters.

As expected, obese pregnant women had hig-
her BMI values (33.2 + 2.9 vs. 25.7 £ 2.3, p< 0.001).

Laboratory parameters of patients and perina-
tal outcome are presented in Table 2.

Any significant difference was determined
between obese and non-obese pregnant women re-
garding to MPV values (10.8 + 1.2 vs. 10.5 + 1.1 p>
0.05) and other hematologic parameters.
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TABLE 1: Clinical characteristics of patients.

Obese pregnant women

Age (years) 276+53
Parity 13+1.1

BMI (kg/m?) 332429
Gestational age (weeks) 374+14

Non-obese pregnant women p
264 +39 NS
09+1.1 0.014
257+23 < 0.001
37.8+15 NS

NS: non significant; BMI: body mass index.

TABLE 2: Laboratory parameters of patients and perinatal outcome.

HGB (g/dL) 125+1.2
HCT (%) 37.2+35
PLT (108/mm®) 2114+77.8
MPV (fl) 108+1.2
Birthweight (g) 3313.5+433.0
Apgar 1 min. 8.7+0.8
Apgar 5 min. 9.9+04

123+1.3 NS
36.5+3.4 NS
2126+ 685 NS
105+ 1.1 NS
32315+ 383.9 NS
87+07 NS
9.9+ 04 NS

HGB: hemoglobin; HCT: hematocrit; PLT: platelet; MPV: mean platelet volume; NS: non significant; BMI: body mass index.

There was no statistically significant differen-
ce based on birth weight and Apgar scores from 1
minute to 5.

I DISCUSSION

Obesity is a chronic metabolic disorder and an in-
dependent predictor of multiple cardiovascular
events.'® Obesity during pregnancy is especially
important due to multiple risks. Increasing BMI
is associated with increased incidence of hyper-
tensive disorders of hypertension, gestational dia-
betes mellitus and delivery complications.!*1418
Furthermore, obesity is an independent cardiovas-
cular risk factor, maternal obesity might also be a
risk factor. As far as we know, MPV measurements
over obese pregnant women have not been repor-
ted yet. In our study, significant difference was not
determined between obese and non-obese preg-
nant women regarding to MPV values. Previous
studies have been shown the direct association be-
tween MPV and obesity. Also, MPV has been alte-
red with diet and exercise over obese
non-pregnant population.'®? However, in these

studies, as predicted, the age of the study popula-
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tion was higher than these pregnant women and
this factor might effect directly the results of the
study. Based on our study, all pregnants were at
the period of the third trimester and MPV measu-
rements still increase during the third trimester in
normal pregnancy, but it would be more accurate
to know MPYV values of first, second and third tri-
mester of pregnant women.'?

In normal pregnancy, although platelet func-
tions are more complex, there are various eviden-
ce of increased platelet aggregation and increased
platelet activation.'>??? Nevertheless, there are
conflicting results regarding to platelet activity in
previous studies.”®* These conflicting results might
not be supported by the concept of MPV measure-
ments as a determinant of platelet activation. Besi-
des this, in this structure, larger studies should be
needed. Various studies which investigates the re-
lationship of maternal obesity with fetal growth
and birthweight, have shown that obese women
have increased incidence of macrosomic fetu-
ses.»11:226 T our study, apart from the other studi-
es, Apgar scores and fetal birth weights were
comparable between the obese and non-obese
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pregnants. Enlarging the population and taking
obese women before pregnancy might change the
results of the study.

Several laboratory techniques have been deve-
loped to detect platelet activation. These are plate-
let volumes and sizes, radiolabeling methods,
aggregometry procedures, adhesion molecules etc.”
As known, several studies proposed that a larger
MPYV is an indicator of increased platelet activati-
on.”% But MPV measurements have few important
limitations. Chosen method for measurement, cho-
sen anticoagulant for collection and the time until
considering MPV measurement might influence the
power of MPV measurement.?®31:32 In that case, ad-
hesion molecules that used to show platelet activa-
tion seem like more sensitive.>* In this study, for
indicator of platelet activation we have used MPV
instead of other markers over obese pregnant wo-
men and this might be limitation of our study.
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Another limitation was the excluded criterias
over obese pregnant women. Obese pregnant wo-
men with cardiovascular diseases, hypertensive di-
sorders and other medical conditions were
excluded to clarify the obesity related with comp-
lications of MPV values. Although obesity during
pregnancy is highly associated with various disea-
ses, these criterias are not considerable due to the
young population of our study and do not reduce

the importance of our clinical results.!01416:34

As a result, we have not found any difference
between obese and non-obese pregnants in MPV
measurements. MPV might not be used as a marker
for the detection of obese pregnant women at risk
for cardiovascular disease.
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