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Introduction
Preeclampsia is still a leading cause of maternal morbid-
ity and mortality as well as perinatal morbidity and mor-

tality with an incidence varying from 2% to 8% depend-
ing on the selected population.[1] The delivery of the pla-
centa is the only therapy.[2] Especially remote from term,

Özet: Preeklampsinin a¤›rl›¤› ile ortalama 
trombosit hacmi ve trombosit da¤›l›m 
geniflli¤i iliflkisi
Amaç: Çal›flman›n amac› preeklamptik ve normotansif gebelerde
ortalama trombosit hacmi ve trombosit da¤›l›m geniflli¤i gibi
trombosit indekslerinin de¤iflimini de¤erlendirmektir. 

Yöntem: Klini¤imize 2012 Ocak ile 2013 Haziran aras›nda baflvu-
ran, anne yafl› ve gestasyonel hafta olarak efllefltirilmifl 45 preek-
lamptik ve 50 sa¤l›kl› normotansif tekil gebe çal›flmaya retrospek-
tif olarak dahil edildi. Hemoglobin seviyeleri, trombosit say›lar›,
ortalama trombosit hacmi ve trombosit da¤›l›m geniflli¤i verileri
de¤erlendirildi. 

Bulgular: Trombosit seviyeleri preeklamptik grupta 194.450±
67.240/mm3 ve normotansif grupta 232.860±65.260/ mm3 olarak bu-
lundu (p=0.029). Ortalama trombosit hacmi de¤erleri preeklamptik
grupta 10.20±1.25 ve normotansif grupta 9.91±1.95 fL olarak tespit
edildi (p=0.04). Trombosit da¤›l›m geniflli¤i de¤erleri preeklamptik
grupta 16.54±0.71 ve normotansif grupta 16.42±1.99 olarak gözlen-
di (p=0.650). Ortalama trombosit hacmi ve trombosit da¤›l›m genifl-
li¤i de¤erlerinin trombosit de¤erleri ile ters olarak iliflkili oldu¤u iz-
lendi (p<0.05). Ortalama trombosit hacmi ve ortalama arter bas›nc›
aras›nda çok güçlü olmasa da korelasyon oldu¤u izlendi. Ortalama
trombosit hacmi de¤erlerinin proteinüri ve preeklampsinin a¤›rl›¤›
ile korele oldu¤u gözlendi (p<0.05). Trombosit da¤›l›m geniflli¤i de-
¤erlerinin ayr›ca proteinüri ile korele oldu¤u tespit edildi (p<0.05).

Sonuç: Ortalama trombosit hacmi ve trombosit da¤›l›m geniflli¤i
de¤erleri preeklampsinin a¤›rl›¤› ile artmaktad›r. 

Anahtar sözcükler: Preeklampsi, trombosit, ortalama trombosit
hacmi, trombosit da¤›l›m geniflli¤i.

Correspondence: Halil Gürsoy Pala, MD. Department of Obstetrics and Gynecology, HSU
Tepecik Training and Research Hospital, Izmir, Turkey. e-mail: gursoypala@yahoo.com
Received: December 6, 2016 ; Accepted: December 20, 2016
Please cite this article as: Oruç Koltan S, Artunç Ülkümen B, Pala HG. The relation of
mean platelet volume and platelet distribution width levels with the severity of 
preeclampsia. Perinatal Journal 2016;24(3):162–165.
©2016 Perinatal Medicine Foundation 

Available online at:
www.perinataljournal.com/20160243009

doi:10.2399/prn.16.0243009
QR (Quick Response) Code:

Original Article

Perinatal Journal 2016;24(3):162–165

�
�

�
� �

� � � 	 
 � �
�

�
�

	

�
�

�

� �
� � � 	 
 � �

�
�

�
	

Abstract

Objective: We aimed to evaluate the alterations of platelet indices
such as mean platelet volume and platelet distribution width in
preeclampsia and normotensive pregnant women. 

Methods: This retrospective evaluation consisted of 45 preeclamp-
tic pregnancies and 50 healthy singleton normotensive pregnancies
matched for the maternal age and week of gestation admitted to our
clinic between January 2012 and June 2013. The data regarding the
hemoglobin level, platelet count, mean platelet volume, and platelet
distribution width were analyzed. 

Results: Mean platelet count was 194.450±67.240/mm3 and
232.860±65.260/mm3 in preeclamptic and control groups, respective-
ly (p=0.029). Mean platelet volume values were 10.20±1.25 and
9.91±1.95 fL in preeclamptic and control groups, respectively
(p=0.04). Mean platelet distribution width values were 16.54±0.71 and
16.42±1.99 in preeclamptic and control groups, respectively
(p=0.650). Mean platelet volume and platelet distribution width val-
ues were inversely related with platelet counts (p<0.05). There was a
correlation, but not very strong, between mean platelet volume values
and mean arterial pressure. Mean platelet volume value was correlat-
ed with proteinuria, and so with the severity of preeclampsia (p<0.05).
Platelet distribution width values were also significantly correlated
with proteinuria (p<0.05). 

Conclusion: Mean platelet volume and platelet distribution width
values are increased with the severity of preeclampsia. 

Keywords: Preeclampsia, platelet, mean platelet volume, platelet
distribution width.
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proper timing of delivery is very important. Due to the
uncertain pathologic mechanism and challenging obstet-
rical complications, recent studies focused on new possi-
ble biomarkers for the prediction of preeclampsia earlier
rather than enhancing the pregnancy outcomes.[3–8]

Complete blood count (CBC) is a routine test which
gives information also about the platelet indices such as
mean platelet volume (MPV) and platelet distribution
width (PDW). Platelet consumption, increased platelet
turnover and sustained inflammation during the
preeclampsia development may cause some alterations in
platelet indices as well as the platelet count.[8] The avail-
ability and wide-spread use made the platelet indices
very popular with the hope of investigating preeclampsia
earlier.[8–10] The published data regarding the use of MPV
for preeclampsia prediction is controversial.[8–12]

In our study, we aimed to evaluate the platelet count,
MPV and PDW values in preeclampsia and define the
relation of these indices with the severity of the disease.

Methods
The study consisted of 45 preeclamptic pregnancies and
50 healthy singleton pregnancies admitted to our clinic
between January 2012 and June 2013. The diagnosis of
preeclampsia was made on the hypertension after 20
weeks of gestation (systolic blood pressure ≥140 mmHg
and/or diastolic pressure ≥90 mmHg on at least 2 occa-
sions 4–6 hours apart) and significant proteinuria (≥300
mg in 24 hours or ≥1+ on dipstick).[10,13] The mean arte-
rial blood pressure and proteinuria were used to describe
the severity of preeclampsia (systolic blood pressure
≥160 mmHg and/or diastolic pressure ≥110 mmHg
and/or proteinuria ≥2 g in 24 hours was described as
severe preeclampsia).

During the same period, control group matched for
age and week of gestation was selected. Women with
chronic diseases such as chronic hypertension, connec-
tive tissue disorders such as systemic lupus erythemato-
sus, rheumatoid arthritis, vasculitis, diabetes mellitus,
thrombophilia or pregnancies with multiple fetuses or
congenital fetal anomaly were excluded from the study.
The data regarding the maternal age, week of gestation,
hemoglobin level (Hb), platelet count, mean platelet vol-
ume (MPV), and platelet distribution width (PDW)
were evaluated. The maternal blood samples were taken
just after the admission to our clinic. All blood samples

were collected in tubes with EDTA (potassium ethylene-
diaminetetraacetate) which served as the anticoagulant
agent. All the blood samples were analyzed by the hema-
tology analyzer in two hours (MINDRAY BC-6800;
Shenzhen Mindray, Guangdong, China). The study was
approved by the Institutional Ethics Committee.

The statistical analysis was performed by using
SPSS version 20 (SPSS Inc., Chicago, IL, USA). t-test
was applied to evaluate the group differences.
Correlation analysis was performed in order to evalu-
ate the relation of MPV and PDW with blood pressure
and proteinuria. A two-tailed p value less than 0.05 was
regarded as statistically significant. The calculated sta-
tistical power was 0.75.

Results
Forty-five pregnancies were diagnosed as preeclamp-
sia. Fifty normotensive healthy singleton pregnancies
were regarded as the control group. Mean maternal
age was 29.02±5.24 years and 27.58±5.30 years in
preeclamptic and control groups, respectively
(p=0.203). The demographic data of the study popula-
tion is shown in Table 1. The mean week of gestation
was 34.97±4.28 and 35.56±3.45 in preeclamptic and
control groups, respectively (p=0.520). The mean par-
ity was 1.05±0.99 and 0.86±0.88 45 in preeclamptic and
control groups, respectively (p=0.340).

The platelet counts were 194.450±67.240/mm3 and
232.860±65.260/mm3 in preeclamptic and control
groups, respectively (p=0.029). MPV values were
10.20±1.25 fL and 9.91±1.95 fL in preeclamptic and
control groups, respectively (p=0.04). PDW values
were 16.54±0.71 and 16.42±1.99 in preeclamptic and
control groups, respectively (p=0.650) (Table 2). MPV
and PDW values were inversely related with platelet
counts (p<0.05). There was a correlation, but not very
strong, between mean platelet volume values and mean

Table 1. The demographic data of the study population.

Preeclampsia Normotensive p
group group
(n=45) (n=50)

Maternal age (mean±SD) 29.02±5.24 27.58±5.30 0.203

Week of gestation (mean±SD) 34.97±4.28 35.56±3.45 0.520

Parity (mean±SD) 1.05±0.99 0.86±0.88 0.340

SD: standard deviation
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arterial pressure. Mean platelet volume value was cor-
related with proteinuria, and so with the severity of
preeclampsia (p<0.05). PDW values were also signifi-
cantly correlated with proteinuria (p<0.05). Maternal
age and week of gestation seem to have no association
with MPV values (p>0.05). The correlation analysis is
shown at the Table 3.

Discussion
The existing data about MPV values for preeclampsia
prediction is controversial. Dundar et al showed that
MPV values increased during the pregnancy, which was
more prominent in preeclamptic women.[8] Dilutional
thrombocytopenia is responsible for the compensatory
increase in MPV and PDW values. In preeclampsia,
greater platelet consumption results in a prominent
increase in MPV.[11,12] However, some other authors
mentioned that there was no difference in MPV values
in preeclamptic and normotensive pregnancies.[9,10] In
agreement with Dundar et al., we found that MPV val-
ues were increased in preeclamptic patients.
Furthermore, the MPV and PDW values were signifi-
cantly correlated with the severity of the proteinuria.
MPV values were further related to the blood pressure.
The greater the mean arterial pressure, the greater were
the MPV values. Our findings were in accordance with
the suggestion that greater platelet consumption caused
significant increase in MPV values. 

We found that maternal age and week of gestation
had no significant effect on the platelet indices.
Recently, Hong et al mentioned that platelet indices
such as PDW and MPV were not much affected by the
age in women during the reproductive period. However,
they claimed that the race and region were main deter-
minants in their levels.[14] Besides, MPV and PDW val-
ues were slightly increased during the pregnancy, but
this was not statistically significant (p>0.05).

The conflicting data about platelet indices may be
due to various reasons: 
• Blood sample storage period: During blood stor-

age, MPV and PDW values change in a time-
dependent manner. Vagdatli et al. showed an
increase in MPV and a decrease in PDW values over
time.[15] In our study, all blood sampling were collect-
ed just after the admission to the hospital and all
samples were analyzed in two hours. 

• The anticoagulant agent in the blood sampling
tube: All blood samples in our study were collected
in tubes containing EDTA as the anticoagulant
agent. Different anticoagulant agents may also affect
the platelet indices.[15]

• The system used for measurement of MPV:
Different systems may affect the results up to 40%.[10]

In our study, all samples were analyzed with the same
system. However, this may explain the conflicting
data between different researchers from different
centers.

• The prior medical history and inflammatory sta-
tus of the subjects may also affect the results:
Cardiovascular risk factors like smoking status,
hypertension, dyslipidemia, diabetes affect the size of
platelets.[16] Apart from this, in inflammation via some
cytokines, the platelets size and volume alter differ-
ently: in low grade inflammatory disorders, by the
involvement of the large platelets in thrombi, MPV
values may increase. However, in high grade inflam-

Table 3. Correlation analysis of MPV and PDW with the severity of
preeclampsia.

SBP DBP MAP Proteinuria PLT

MPV r 0.374 0.294 0.351 0.291 -0.303
p 0.035 0.103 0.049 0.006 0.050

PDW r 0.253 0.298 0.291 0.473 -0.439
p 0.162 0.098 0.106 0.006 0.012

DBP: diastolic blood pressure, MAP: mean arterial blood pressure, MPV: mean
platelet volume, PDW: platelet distribution width, PLT: platelet, SBP: systolic blood
pressure.

Table 2. Laboratory analysis of peripheral blood samples in pree-
clamptic and normotensive pregnancies.

Preeclampsia Normotensive 
group group
(n=45) (n=50)

Hemoglobin (g/dl) 11.06±1.51 11.96±1.08
(mean±SD)

White blood count  12.05±4.24 12.00±4.95
(/mm3) (mean±SD)

Platelet (/mm3)) 194.450±67.240* 232.860±65.260*
(mean±SD)

MPV (fL) (mean±SD) 10.20±1.25* 9.91±1.95*

PDW (mean±SD) 16.54±0.71 16.42±1.99

*p<0.05; MPV: mean platelet volume, PDW: platelet distribution width, SD: stan-
dard deviation.
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matory conditions, the consumption of the large
platelets at the inflammation site cause a decrease in
MPV.[17]

• The ethnic origin and region even in the same
country may affect the platelet count and platelet
indices.[14]

The main limitation of our study was the retrospec-
tive design. The second limitation was the sample size.
Especially with greater sample size, a significant relation
also between blood pressure and PDW could be proba-
bly established. 

Conclusion
In conclusion, MPV and PDW were sensitive indica-
tors of platelet consumption. Probably with a compen-
satory mechanism to increased platelet consumption,
MPV and PDW values increased in preeclampsia. 
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