
ean platelet volume (MPV), is a marker of platelet activation and
it is an independent cardiovascular risk factor.1-3 Determination of
MPV 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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Is it Possible to Measure Cardiovascular
Risk Over Obese Pregnant Women by

Mean Platelet Volume?

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  The aim of this study was to as sess me an pla te let vo lu me (MPV) va lu es over
obe se and non-obe se preg nant wo men and in that way, in ves ti ga ting the pos si bi lity of  car di o vas -
cu lar risk me a su re ment over obe se preg nant wo men by MPV. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  We se lec ted
72 obe se and 101 non-obe se preg nant wo men for pros pec ti ve cli ni cal study con se cu ti vely du ring
the third tri mes ter of preg nancy. The fol lo wing la bo ra tory tests ha ve be en do ne for all preg nants
on ad mis si on: he mog lo bin (HGB), he ma toc rit (HCT), pla te let co unt (PLT) and MPV. For study and
con trol gro ups, 2 mL of blo od was ob ta i ned over from an te cu bi tal ve ne punc tu re wit ho ut sta sis and
we me a su red MPV in a blo od samp le col lec ted in cit ra te. Obe sity is clas si fi ed by body mass index
(BMI) and de fi ned as BMI ≥ 30.0 kg/m2 du ring third tri mes ter. RRee  ssuullttss:: No sig ni fi cant dif fe ren ce was
de ter mi ned bet we en obe se and non-obe se preg nant wo men re gar ding to MPV va lu es (10.8 ± 1.2 vs.
10.5 ± 1.1 p> 0.05). CCoonncc  lluu  ssii  oonn:: In our study, we co uld not find any dif fe ren ce bet we en obe se and
non-obe se preg nant wo men by using MPV va lu es. But, it sho uldn’t be for got ten that obe sity is as-
so ci a ted with in cre a sed risks of preg nancy comp li ca ti ons.

KKeeyy  WWoorrddss::  Preg nancy; obe sity; he art di se a ses; comp li ca ti ons; blo od pla te lets

ÖÖZZEETT  AAmmaaçç::  Bu ça lış ma nın ama cı, obez ve obez ol ma yan ge be ka dın lar da or ta la ma pla te let hac mi
(MPV) de ğer le ri nin ta yin edil me si ve bu şekil de MPV yo luy la obez ge be ka dın lar da kar di yo vas kü -
ler risk öl çü mü nün ola bi lir li ği ni araş tır mak tır. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  Ge be li ğin üçün cü tri mes te ri sı -
ra sın da 72 obez ve 101 obez ol ma yan ge be ka dı nı ar dı şık ola rak pros pek tif kli nik ça lış ma için seç tik.
Aşa ğı da ki la bo ra tu var test le ri baş vu ru sı ra sın da tüm ge be ler için ya pıl dı. He mog lo bin (HGB), he -
ma tok rit (HCT), pla te let sa yı mı (PLT) ve MPV. Ça lış ma ve kon trol grup la rı için ön kol ön yü zün -
de ki top larda mar üze rin den staz olu şu mu yap ma dan 2 mL kan alın dı ve sit rat için de top lan mış olan
kan ör ne ğin den MPV öl çüm le ri ni yap tık. Obe zi te, beden kitle indeksi (BKİ) ile de ğer len di ril di ve
üçüncü tri mes ter de BKİ’ nin ≥ 30.0 kg/m2 ol ma sı şek lin de ta nım lan dı. BBuull  gguu  llaarr::  Obez ve obez ol ma -
yan ge be ka dın lar ara sın da MPV de ğer le ri göz önü ne alın dı ğı za man be lir gin bir fark lı lık sap tan -
ma dı (10.8 ± 1.2 ile 10.5 ± 1.1 p> 0.05). SSoo  nnuuçç::  Ça lış ma mız da, MPV de ğer le ri ni kul la na rak obez ve
obez ol ma yan ge be ka dın lar ara sın da her han gi bir fark lı lık bu la ma dık. An cak obe zi te nin, art mış ge -
be lik komp li kas yon la rıy la iliş ki li ol du ğu unu tul ma ma lı dır.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Gebelik; obezite; kalp hastalıkları; komplikasyonlar; trombositler
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as so ci a ted with non-obs tet ric pat ho lo gi es, such as
car di o vas cu lar events.3,4

Ele va ted MPV me a su re ments are al so to get her
with va ri o us obs tet ric pat ho lo gi es, such as pre ec -
lamp si a cha rac te ri zed by an im pa i red trop hob last
in va si on which ca u ses en dot he li al da ma ge.5,6 The
con tact of pla te lets with the da ma ged en dot he li um
may le ad to in cre a sed con sump ti on of pla te lets, af -
ter that, the re may be a com pen sa tory in cre a se in
bo ne mar row pla te let pro duc ti on.7 Yo ung and im-
ma tu re pla te let thrown in cir cu la ti on are big ger
and it may exp la in the re a son of MPV in cre a se. 

Obe sity is a ma jor pub lic he alth prob lem and
known as risk fac tor for se ve ral di se a ses es pe ci ally
for car di o vas cu lar di se a ses (CVD).8 In last de ca des,
dra ma ti cally in cre a se in obe sity al so inf lu en ces
preg nant wo men. 28% of the se wo men are over-
we ight and 11% of them are obe se and as it is ex-
pec ted that obe sity in preg nancy ha ve in cre a sed
in ci den ce of va ri o us comp li ca ti ons for mot her and
baby.9 Furt her mo re, ma ter nal body mass in dex
(BMI) shows strong as so ci a ti ons with preg nancy
comp li ca ti ons and out co mes.9,10 Du e to that fact,
obe sity du ring preg nancy has be en re por ted with
nu me ro us comp li ca ti ons as shown in pre vi o us
study, it was sug ges ted that obe se preg nant wo men
sho uld be clo sely fol lo wed up and ca re fully mo ni -
to red du ring de li very in or der to lo wer the high
risk of ad ver se preg nancy out co me.11

Du ring nor mal preg nancy, it is known that
MPV va lu es may in cre a se sig ni fi cantly but ba sed
on our know led ge, over obe se preg nant wo men,
MPV me a su re ments ha ve not be en stu di ed pre vi o -
usly.12 In that ca se, the aim of this study was to eva -
lu a te MPV me a su re ments over obe se preg nant
wo men and to in ves ti ga te the pos si bi lity of  car di -
o vas cu lar risk me a su re ment over obe se preg nant
wo men by MPV.

MA TE RI AL AND MET HODS

Seventy-two obe se and 101 non-obe se preg nant
wo men ha ve be en rec ru i ted con se cu ti vely in to the
pros pec ti ve cli nic study du ring the third tri mes ter
of preg nancy. The study was car ri ed out at Af yon -
ka ra hi sar Ko ca te pe Uni ver sity, De part ment of Ob-

s tet rics and Gyne co logy. Ap pro val for the study
was ob ta i ned from the Et hics Com mit te e of Af y-
on ka ra hi sar Ko ca te pe Uni ver sity and writ ten in-
for med con sent was ob ta i ned from all wo men
be fo re en roll ment ac cor ding to Hel sin ki Dec la ra -
ti on prin cip les.

Obe sity is clas si fi ed by BMI and de fi ned as
BMI ≥ 30.0 kg/m2 du ring third tri mes ter. The BMI
was cal cu la ted by di vi si on of the we ight (kg) to he -
ight squ a red (m2). Exc lu si on cri te ri as for obe se and
non-obe se preg nant wo men might be pre-ec lamp -
si a, ges ta ti o nal hyper ten si on, ges ta ti o nal di a be tes
mel li tus, in tra u te ri ne growth re tar da ti on, thyro id
di se a ses, mul tip le preg nan ci es, car di o vas cu lar di se -
a ses, smo king or re nal di se a ses.

The fol lo wing la bo ra tory tests ha ve be en do ne
for all wo men on ad mis si on: he mog lo bi ne (HGB),
he ma toc rit (HCT), pla te let co unt (PLT) and MPV.
For study and con trol gro ups, 2 mL of blo od has be -
en ob ta i ned by an te cu bi tal ve ne punc tu re wit ho ut
sta sis and MPV was me a su red in a blo od samp le
col lec ted in cit ra te (v : v, 4 : 1). A Sysmex XT- 2000i
(Sysmex Ltd, Buc king hams hi re, UK) was used for
who le blo od co unts.

The da ta has be en analy zed with Win dows
SPSS ver si on 14.0 ins tal led in PC. Sta tis ti cal re sults
are ex pres sed by the me an ± stan dard de vi a ti on.
The in de pen dent samp les t-test was used to de tect
dif fe ren ces bet we en the gro ups. Sta tis ti cally, p va -
lu e which is less than 0.05, has be en con si de red as
sig ni fi cant.

RE SULTS

Cli ni cal cha rac te ris tics of study gro ups are pre sen -
ted in Tab le 1. The gro ups we re si mi lar re gar ding to
age, ges ta ti o nal age and he ma to lo gic pa ra me ters.

As ex pec ted, obe se preg nant wo men had hig -
her BMI va lu es (33.2 ± 2.9 vs. 25.7 ± 2.3, p< 0.001).

La bo ra tory pa ra me ters of pa ti ents and pe ri na -
tal out co me are pre sen ted in Tab le 2.

Any sig ni fi cant dif fe ren ce was de ter mi ned 
bet we en obe se and non-obe se preg nant wo men re-
gar ding to MPV va lu es (10.8 ± 1.2 vs. 10.5 ± 1.1 p>
0.05) and ot her he ma to lo gic pa ra me ters. 
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The re was no sta tis ti cally sig ni fi cant dif fe ren -
ce ba sed on birt h we ight and Ap gar sco res from 1
mi nu te to 5.

DIS CUS SI ON

Obe sity is a chro nic me ta bo lic di sor der and an in-
de pen dent pre dic tor of mul tip le car di o vas cu lar
events.13 Obe sity du ring preg nancy is es pe ci ally
im por tant du e to mul tip le risks. In cre a sing BMI
is as so ci a ted with in cre a sed in ci den ce of hyper -
ten si ve di sor ders of hyper ten si on, ges ta ti o nal di a -
be tes mel li tus and de li very comp li ca ti ons.10,14-18

Furt her mo re, obe sity is an in de pen dent car di o vas -
cu lar risk fac tor, ma ter nal obe sity might al so be a
risk fac tor. As far as we know, MPV me a su re ments
over obe se preg nant wo men ha ve not be en re por -
ted yet. In our study, sig ni fi cant dif fe ren ce was not
de ter mi ned bet we en obe se and non-obe se preg-
nant wo men re gar ding to MPV va lu es. Pre vi o us
stu di es ha ve be en shown the di rect as so ci a ti on be-
t we en MPV and obe sity. Al so, MPV has be en al te -
red with di et and exer ci se over obe se
non-preg nant po pu la ti on.19,20 Ho we ver, in the se
stu di es, as pre dic ted, the age of the study po pu la -

ti on was hig her than the se preg nant wo men and
this fac tor might ef fect di rectly the re sults of the
study. Ba sed on our study, all preg nants we re at
the pe ri od of the third tri mes ter and MPV me a su -
re ments still in cre a se du ring the third tri mes ter in
nor mal preg nancy, but it wo uld be mo re ac cu ra te
to know MPV va lu es of first, se cond and third tri -
mes ter of preg nant wo men.12

In nor mal preg nancy, alt ho ugh pla te let func-
ti ons are mo re comp lex, the re are va ri o us evi den -
ce of in cre a sed pla te let ag gre ga ti on and in cre a sed
pla te let ac ti va ti on.12,21,22 Ne vert he less, the re are
conf lic ting re sults re gar ding to pla te let ac ti vity in
pre vi o us stu di es.23,24 The se conf lic ting re sults might
not be sup por ted by the con cept of MPV me a su re -
ments as a de ter mi nant of pla te let ac ti va ti on. Be si -
des this, in this struc tu re, lar ger stu di es sho uld be
ne e ded. Va ri o us stu di es which in ves ti ga tes the re-
la ti ons hip of ma ter nal obe sity with fe tal growth
and birt hwe ight, ha ve shown that obe se wo men
ha ve in cre a sed in ci den ce of mac ro so mic fe tu -
ses.9,11,25,26 In our study, apart from the ot her stu di -
es, Ap gar sco res and fe tal birth we ights we re
com pa rab le bet we en the obe se and non-obe se

Obese pregnant women Non-obese pregnant women p

Age (years) 27.6 ± 5.3 26.4 ± 3.9 NS

Parity 1.3 ± 1.1 0.9 ± 1.1 0.014

BMI (kg/m2) 33.2 ± 2.9 25.7 ± 2.3 < 0.001

Gestational age (weeks) 37.4 ± 1.4 37.8 ± 1.5 NS

NS: non significant; BMI: body mass index.

TABLE 1: Clinical characteristics of patients.

HGB (g/dL) 12.5 ± 1.2 12.3 ± 1.3 NS

HCT (%) 37.2 ± 3.5 36.5 ± 3.4 NS

PLT (106/mm3) 211.4 ± 77.8 212.6 ± 68.5 NS

MPV (fl) 10.8 ± 1.2 10.5 ± 1.1 NS

Birthweight (g) 3313.5 ± 433.0 3231.5 ± 383.9 NS

Apgar 1 min. 8.7 ± 0.8 8.7 ± 0.7 NS

Apgar 5 min. 9.9 ± 0.4 9.9 ± 0.4 NS

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

TABLE 2: Laboratory parameters of patients and perinatal outcome.
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preg nants. En lar ging the po pu la ti on and ta king
obe se wo men be fo re preg nancy might chan ge the
re sults of the study.  

Se ve ral la bo ra tory tech ni qu es ha ve be en de ve -
lo ped to de tect pla te let ac ti va ti on. The se are pla te -
let vo lu mes and si zes, ra di o la be ling met hods,
ag gre go metry pro ce du res, ad he si on mo le cu les etc.27

As known, se ve ral stu di es pro po sed that a lar ger
MPV is an in di ca tor of in cre a sed pla te let ac ti va ti -
on.28-30 But MPV me a su re ments ha ve few im por tant
li mi ta ti ons. Cho sen met hod for me a su re ment, cho-
sen an ti co a gu lant for col lec ti on and the ti me un til
con si de ring MPV me a su re mentmight inf lu en ce the
po wer of MPV me a su re ment.28,31,32 In that ca se, ad-
he si on mo le cu les that used to show pla te let ac ti va -
ti on se em li ke mo re sen si ti ve.6,33 In this study, for
in di ca tor of pla te let ac ti va ti on we ha ve used MPV
ins te ad of ot her mar kers over obe se preg nant wo -
men and this might be li mi ta ti on of our study.

Anot her li mi ta ti on was the exc lu ded cri te ri as
over obe se preg nant wo men. Obe se preg nant wo -
men with car di o vas cu lar di se a ses, hyper ten si ve di-
sor ders and ot her me di cal con di ti ons we re
exc lu ded to cla rify the obe sity re la ted with comp -
li ca ti ons of MPV va lu es. Alt ho ugh obe sity du ring
preg nancy is highly as so ci a ted with va ri o us di se a -
ses, the se cri te ri as are not con si de rab le du e to the
yo ung po pu la ti on of our study and do not re du ce
the im por tan ce of  our cli ni cal re sults.10,14-16,34

As a re sult, we ha ve not fo und any dif fe ren ce
bet we en obe se and non-obe se preg nants in MPV
me a su re ments. MPV might not be used as a mar ker
for the de tec ti on of obe se preg nant wo men at risk
for car di o vas cu lar di se a se. 
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