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Abstract 
Objective: Preeclampsia is a pregnancy-specific, multisystem disorder characterized by the development of hypertension and proteinuria 
20 weeks after gestation. We investigated the role of mean platelet volume in preeclampsia according to the emergence of the disease, as 
being early or late, and its severity. 
Material and Methods: Forty-six preeclamptic women and 49 healthy pregnant women as the control group were included in this 
retrospective study. Preeclamptic patients were divided into groups. Age, hemoglobin count, hematocrit, platelet count, mean platelet 
volume, platelet distribution width, and pregnancy weeks of the groups were compared with each other.  
Results: The mean age of the groups was similar (preeclampsia=30±6.9 and control=28.4±5.3, p=0.125). There was no statistically 
significant difference between the two groups in terms of gestational weeks (P=0.2). The mean platelet count (x103/μL) was 207±83 in the 
preeclamptic group and 205±51 in the control group and there was no statistically significant difference between the groups (P=0.78). It 
was found that the mean platelet volume was notably higher in the preeclamptic group (10.8±1.3 and 9.8±1.3, respectively) (P=0.03). The 
platelet distribution width values of the preeclamptic group and the control group were 15.3±2.8 and 14.8±2.5, respectively, and there was 
no statistically significant difference between the groups (P=0.34). 
Conclusion: Mean platelet volume was higher in the preeclamptic group than the control group. However, as far as mean platelet volume 
is concerned, there were no differences between the emergence of preeclampsia as early or late, or the severity of preeclampsia.  
Key Words: Preeclampsia; Mean platelet volume; Severity of preeclampsia; Subclassification of preeclampsia. 
 
Ortalama Platelet Hacminin Preeklampside Rolü 
 
Özet 
Amaç: Preeklampsi gebeliğin 20. haftasından sonra hipertansiyon ve proteinüri gelişimi ile karakterize gebeliğe özgü, multisistemik bir 
hastalıktır. Bu çalışmada, ortalama trombosit hacminin hastalığın ciddiyetine ve hastalığın erken ya da geç ortaya çıkmasına göre ilişkisini 
ortaya koymayı amaçladık. 
Gereç ve Yöntemler: Bu retrospektif çalışmaya, preeklampsi tanısı almış 46 hasta ve kontrol grubu olarak 49 sağlıklı gebe kadın dahil 
edildi. Preeklampsi grubundaki hastalar erken veya geç ve hafif veya ağır hastalık olarak gruplara ayrıldı. Gruplar yaş, hemoglobin, 
hematokrit, trombosit sayısı, ortalama trombosit hacmi, trombosit dağılım aralığı ve gebelik haftaları açısından karşılaştırıldı. İki grup 
arasındaki parametrelerin karşılaştırılması için bağımsız örneklem t-testi kullanıldı. 
Bulgular: Gruplar arası yaş ortalaması benzerdi (preeklampsi=30±6.9 ve kontrol=28.4±5.3, p=0.125). Her iki grup arasında gebelik haftaları 
yönünden anlamlı fark yoktu (p=0.2). Preeklampsi grubunda ortalama trombosit sayısı (x103/μL) 207±83 ve kontrol grubunda 205±51 
bulundu ve gruplar arasında anlamlı fark yoktu (P=0.78). Preeklampsi grubunda ortalama trombosit hacmi kontrol grubundan anlamlı olarak 
daha yüksek bulundu (sırasıyla; 10.8±1.3 ve 9.8±1,3) (P=0.03). Ortalama trombosit dağılım aralığı preeklampsi ve kontrol grubunda sırasıyla, 
15.3±2.8 ve 14.8±2.5 bulundu ve iki grup arasında fark yoktu (P=0.34). 
Sonuç: Ortalama trombosit hacmi, preeklampsi grubunda kontrol grubundan daha yüksek bulundu. Ancak, preeklampsinin erken veya geç 
olmasında ve preeklampsinin ağırlığı açısından ortalama trombosit hacminde bir farklılık bulunmadı. 
Anahtar Sözcükler: Preeklampsi; Ortalama trombosit hacmi; Preeklampsi şiddeti; Preeklampsi alt sınıflaması. 
 
 
 
 
 
Specific to pregnancy, preeclampsia is a multisystem 
disease characterized by the development of 
hypertension and proteinuria after the 20th week of 
pregnancy. This disorder is seen in 5% to 7% of all 
pregnancies (1). Although the pathogenesis of the 
disease is not yet fully understood, the main cause is 
thought to involve the placenta. The decrease in 
placental perfusion during preeclampsia leads to 
inflammation and oxidative stress (2,3). Redman et al. (4) 
suggested that preeclampsia develops as an increased 

intravascular inflammatory response to maternity. In 
recent years, the theory that regards preeclampsia as an 
increased inflammatory response to pregnancy has been 
supported by some studies (5,6). 
 
Complete blood count is a routine, inexpensive, and 
practical procedure. Mean platelet volume (MPV) is a 
component of complete blood count. It is the geometric 
mean of the transformed log normal platelet volume 
data in impedance-based technologies. In some optical 
systems, MPV is the form of the measured mean platelet 
volume (7-9). Under normal conditions, there is an 
inverse relationship between platelet volume and 
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platelet number. In some inflammatory conditions, MPV 
has been found to have increased (10). As far as 
inflammation is concerned, elevated MPV values have 
been detected in conditions such as malignancies 
associated with endothelial dysfunction, deep vein 
thrombosis, ulcerative colitis, and Behçet's disease (11).  
 
In this context, there have been numerous publications 
investigating the relationship between MPV and 
preeclampsia. Several of these studies (12,13) show 
increased levels of MPV in comparison to control groups 
in preeclampsia, while such an increase of MPV was not 
observed in other studies (14,15). In this study, we aimed 
to investigate the relationship between MPV and the 
severity of preeclampsia, as well as the time of 
emergence of the disease, whether early or late. 
 
 
 
The data for this study was retrospectively obtained 
from the computer databases of our hospital by 
screening the demographic data of patients who were 
treated at the Department of Obstetrics and 
Gynaecology between January 2010 and November 
2013 and the hematological laboratory results of these 
patients. Our study was approved by the local ethical 
committee of our hospital (Ethics Committee No: 
2013/6-96). 
 
The following criteria were accepted for the diagnosis of 
preeclampsia: if arterial blood pressure was 140/90 or 
higher (indicated by two separate measurements within 
6 hours) and if there was proteinuria (indicated by 100 
mg/dl of proteinuria or greater in two different spot 
urine samples or 300 mg of proteinuria in urine within 24 
hours) (16).  
 
The criteria for severe preeclampsia were as follows: if 
arterial blood pressure was 160/110 mmHg or higher; if 
there was proteinuria (≥5g/24 hours); and, additionally, if 
there were oliguria (≤500ml/24 hours), cerebral or visual 
symptoms, pulmonary oedema or cyanosis, epigastric or 
right upper quadrant pain, elevated liver function tests 
(2 times more than normal), thrombocytopenia 
(<100000/mm3), or fetal growth retardation (16). If these 
findings emerged before the 34th week of pregnancy, it 
was termed as early preeclampsia, while late 
preeclampsia indicates the emergence of these signs 
after the 34th of pregnancy (17). 
 
To evaluate the differences in MPV, we selected 46 
preeclampsia patients from among 132 preeclampsia 
patients (14 with severe preeclampsia and 32 with mild 
preeclampsia; 16 with early preeclampsia and 30 with 
late preeclampsia). For our control group, we selected 
49 healthy women with similar gestational weeks from 
891 pregnant women using a random sampling method. 
 
Patients were excluded from the study if they had 
antepartum vaginal bleeding, thrombocytopenia and 
elevated liver enzyme levels before pregnancy, abruptio 
placenta, intrauterine ex fetus, diabetes mellitus (DM), 
gestational diabetes mellitus (GDM), thyroid dysfunction, 

asthma, or if they were on aspirin or anticoagulant 
drugs. In addition to these exclusions, we also removed 
multiple pregnancies from the scope of the study.In our 
department, as a rule, blood samples that are taken in K-
EDTA tubes for hematologic tests are sent to the 
laboratory within 1 hour. All full blood counts are done 
in the hematology laboratory of our hospital using a 
Sysmex XT 2000i (Kobe, Japan) device. In addition, our 
hematology laboratory employs an impedance counting 
method for measuring platelet count and MPV. 
 
Data assessment was performed using the SPSS 15 
(Chicago, IL) software. Data distribution was carried out 
with the Kolmogorov-Smirnov test and we found that 
the test results complied with a normal distribution of 
data. The data from our study was assessed as mean ± 
standard deviation (SD). To compare the groups, we 
made use of the independent samples t-test. A P value 
below 0.05 was regarded as statistically significant. 
 
 
 
Between the preeclampsia and control groups there 
were no differences in terms of gestational weeks 
(33.7±3.8 and 34.1±4.2, respectively) and age (30±6.9 
and 28.4±5.3, respectively) (p>0.05). However, we 
observed significant differences between the 
preeclampsia and control groups in terms of white blood 
cells (WBC) in complete blood counts (11.4±3.2 vs 
10.1±3.1, respectively) (p=0.04). 
 
All other blood parameters are summarised in Table 1. 
We noted statistically significant differences between 
the preeclampsia and control groups in terms of blood 
parameters in MPV (Table 1). In grouping the 
preeclampsia patients as early and late, we evaluated 
the MPV values, however the values did not reach any 
conclusive statistical significance (early preeclampsia 
MPV: 10.9±0.9; late preeclampsia MPV 10.7±1.5) 
(p=0.7). 
 
Table 1. Characteristics and hematological parameters of 
the preeclampsia and control groups. 

 Preeclampsia Control p* 

Age, years 30±6.9 28.4±5.3 0.125 

Hemoglobin, gr/dL 12.4±1.5 12.2±1.2 0.4 

Hematocrit, % 37.4±4 36.9±3.4 0.21 

Mean platelet volume, 
fL 

10.8±1.3 9.8±1.3 0.03 

Platelet distribution, % 15.3±2.8 14.8±2.5 0.34 

Platelet count, x103/ μL 207±83 205±51 0.78 

White blood cells  11.4±3.2 10.1±3.1 0.04 

Gestational week, 
weeks 

33.7±3.8 34.1±4.2 0.2 

Independent sampling t-test was applied. All the data are 
presented as mean and standard-deviation (sd). 
*Statistically significant value: p<0.05. 
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When we grouped the preeclampsia group as mild and 
severe and evaluated the two groups in terms of MPV, 
we did not find a statistically notable difference (mild 
preeclampsia MPV:10.6±1.3; severe preeclampsia 
MPV:10.8±1.3) (p=0.6). 
 
Comparing the two subgroups (mild and severe) of the 
preeclampsia group with the control group in terms of 
MPV values, though there was no statistically significant 
difference between the mild preeclampsia and the 
control group (10.6±1.3 vs. 9.8±1.3) (p=0.08), the 
difference between the severe preeclampsia and the 
control group was found to be statistically significant 
(10.8±1.3 vs. 9.8±1.3) (p=0.004). 
 
The differences between the two subgroups (early and 
late) of the preeclampsia group and the control group 
were statistically significant: MPV values of the early 
preeclampsia group and the control group being 
9.10±0.98 vs 9.8±1.3 (p=0.01), and the MPV values of 
the late preeclampsia group and the control group 
being 10.7±1.5 vs. 9.8±1.3 (p=0.01). The power analysis 
showed the power of the study to be 96%. 
 
 
 
We have observed higher MPV values in the 
preeclampsia group compared to the control group, 
although it was clear that whether preeclampsia was in 
its early or late stages or whether it was mild or severe 
did not cause any significant differences. 
 
During pregnancy, there can be an increased loss or 
reduction in the life of platelets (18). Young platelets are 
larger than older ones. The mean platelet count 
decreases during pregnancy while the MPV increases, 
especially around the 28th-31st weeks. The reduced 
platelet count and increased MPV values continue 
throughout pregnancy (18-20).  
 
It has been reported that preeclamptic women 
experience a decrease in platelet count (18,19,21). In 
normal pregnancies, there can be a slight increase in 
platelet aggregation due to the increased levels of MPV 
(19,22,23). There are also publications reporting 
increases in platelet volume in preeclampsia (19).  
 
In numerous studies, the high MPV levels in 
preeclamptic women have been reported to be greater 
than those in healthy pregnant women without any 
blood pressure issues (24,25). 
 
Several studies on platelet and MPV counts in 
preeclampsia have produced different results. Jaremo et 
al. (24), for instance, have associated high MPV with 
severe preeclampsia. They hypothesize that the severity 
of the disease could be determined by MPV levels. 
Dündar et al. (13), on the other hand, claim that MPV 
gradually increases during pregnancy, ending in 
preeclampsia, and that this increase starts in the 24th 
week of gestation. 
 

In another study covering 56 preeclamptic and 43 
normotensive pregnant women, however, no difference 
was observed in MPV levels or platelet count (23). Also 
in this study, researchers did not find any differences 
concerning these two parameters either between severe 
preeclampsia and mild preeclampsia cases, or 
normotensive pregnancies. For them, especially as far as 
MPV is concerned, the different results in the literature 
can be justified by different blood count methods. 
Piazza et al.'s study (22) showed that platelet count and 
MPV share relationships with preeclampsia. In their 
study, they reported decreased platelet count and MPV 
levels in preeclampsia and pregnancy-induced 
hypertension cases compared to normotensive 
pregnancies. 
 
Parallel to the studies in the literature that pinpoint 
preeclampsia as a response to increased inflammatory 
conditions (4-6), our study has also shown statistically 
significant changes in WBC counts in the preeclampsia 
group compared to the control group. 
 
Several studies on the changes in MPV in normal and 
preeclampsia pregnancies present MPV as a crucial 
predictor of preeclampsia (13,24,26).  
 
Boriboonhirunsarn et al. showed that an increase in MPV 
takes place earlier than an increase in the number of 
platelets (26). Also, it was noted that there was certainly 
an increase in MPV during pregnancy, though this 
increase was more pronounced in cases of preeclampsia 
(13,27).  
 
Howarth et al. claim that decreased platelet count and 
increased MPV may foretell the development of 
preeclampsia, with a sensitivity rate of 83.3% and a 
specificity rate of 90% (28). 
 
During the course of our study, we could not find any 
significant differences between early preeclampsia and 
late preeclampsia as far as MPV is concerned. These 
results are not found in the literatüre, and therefore we 
believe that our work will contribute to the field. 
 
Findings in the literature with regard to MPV's adequacy 
for determining the severity of disease are contradictory. 
Despite Jaremo et al.'s (24) claim that MPV can be used 
to determine the seriousness of the disease, Altınbaş et 
al. (14) argue just the opposite and state that MPV has 
no relation to the severity of preeclampsia. Throughout 
our study, we could not observe this relationship either. 
 
The center where we conducted our research is one of 
the noteworthy hospitals in the region, serving a larger 
number of severe preeclampsia patients than those in 
the literature (29).  
 
This is also the reason why we have a higher rate of 
severe preeclampsia cases in our results. 
 
The retrospective nature of our research is a downside 
of the study. For instance, although all blood samples 
collected in K-EDTA tubes are sent to the laboratory for 
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haematological examinations within an hour, we could 
not confirm whether this was applied to all samples 
without any exception. In such cases, to ensure the 
reliability of the research at hand, extra attention should 
be paid to the following: standardizing haematological 
measurements (especially that of MPV), collecting the 
samples in the same kind of tubes (either a Na-EDTA, K-
EDTA, or citrate tube) (30), examining the collected 
blood samples in similar periods of time (ideally within 
the first 1 hour) (31), and applying one of four different 
modes of counting for MPV measurements and platelet 
count (one of: manual counting with phase-contrast 
microscope, impedance counting, counting with optical 
light distribution, or immunological flow cytometry) 
(32). 
 
In line with the literature, we found that MPV values 
increase in preeclampsia in contrast to normal 
pregnancies, though increased MPV levels are not 
helpful in determining the severity of preeclampsia. In 
addition, we also observed that there was no statistically 
significant relationship between MPV values and 
whether preeclampsia was in its early or late stage, a 
finding not previously reported in the literature. 
 
 
 
1. Witlin AG, and Sibai BM. Magnesium sulfate therapy in 

preeclampsia and eclampsia. Obstet Gynecol 1998;92:883-
9. 

2. Hung TH, Skepper JN, Charnock-Jones DS, Burton GJ. 
Hypoxia-reoxygenation: a potent inducer of apoptotic 
changes in the human placenta and possible etiological 
factor in preeclampsia. Circ Res 2002;90:1274-81. 

3. Bosco C, González J, Gutiérrez R, Parra-Cordero M, Barja P, 
Rodrigo R. Oxidative damage to pre-eclamptic placenta: 
immunohistochemical expression of VEGF, nitrotyrosine 
residues and von Willebrand factor. J Matern Fetal Neonatal 
Med 2012;25:2339-45. 

4. Redman CW, Sacks GP, Sargent IL. Preeclampsia: an 
excessive maternal inflammatory response to pregnancy. 
Am J Obstet Gynecol 1999;180:499-506. 

5. Cemgil Arikan D, Aral M, Coskun A, Ozer A. Plasma IL-4, IL-
8, IL-12, interferon-γ and CRP levels in pregnant women 
with preeclampsia, and their relation with severity of disease 
and fetal birth weight. J Matern Fetal Neonatal Med 
2012;25:1569-73. 

6. Lok CA, Jebbink J, Nieuwland R, Faas MM, Boer K, Sturk A, 
et al. Leukocyte activation and circulating leukocyte-derived 
microparticles in preeclampsia. Am J Reprod Immunol 
2009;61:346-59. 

7. Jackson SR, Carter JM. Platelet volume: laboratory 
measurement and clinical application. Blood Rev 
1993;7:104-13. 

8. Threatte GA. Usefulness of the mean platelet volume. Clin 
Lab Med 1993;13:937-50. 

9. Corash L. Platelet sizing: techniques, biological significance, 
and clinical applications. Curr Top Hematol 1983;4:99-122. 

10. Sema Koç, Ahmet Eyibilen, Ahmet Serhat Erdoğan. Mean 
Platelet Volume as an Inflammatory Marker in Chronic 
Sinusitis. Eur J Gen Med 2011;8:314-7. 

11. Balta S, Demirkol S, Unlu M, Kucuk U, Arslan Z. Mean 
platelet volume in patients with ischemic stroke. Eur Rev 
Med Pharmacol Sci 2013;17:3121-2. 

12. Freitas LG, Alpoim PN, Komatsuzaki F, Carvalho Md, Dusse 
LM. Preeclampsia: are platelet count and indices useful for 
its prognostic? Hematology 2013;18:360-4. 

13. Dundar O, Yoruk P, Tutuncu L, Erikci AA, Muhcu M, Ergur 
AR, et al. Longitudinal study of platelet size changes in 
gestation and predictive power of elevated MPV in 
development of pre-eclampsia. Prenat Diagn 2008;28:1052-
6. 

14. Altınbas S, Toğrul C, Orhan A, Yücel M, Danısman N. 
Increased MPV is not a significant predictor for 
preeclampsia during pregnancy. J Clin Lab Anal 
2012;26:403-6. 

15. Ceyhan T, Beyan C, Başer I, Kaptan K, Güngör S, Ifran A. 
The effect of pre-eclampsia on complete blood count, 
platelet count and mean platelet volume. Ann Hematol 
2006;85:320-2. 

16. ACOG Committee on Obstetric Practice. ACOG practice 
bulletin. Diagnosis and management of preeclampsia and 
eclampsia. American College of Obstetricians and 
Gynecologists. Int J Gynaecol Obstet 2002;77:67–75. 

17. von Dadelszen P, Magee LA, Roberts JM. Subclassification 
of preeclampsia. Hypertens Pregnancy 2003;22:143-8. 

18. Horn EH, Kean LH. Thrombocytopenia and Bleeding 
Disorders. In: James D, Steer PJ, Weiner CP, Gonik B, 
Crowther CA, Robson SC, eds. High Risk Pregnancy. 4th 
edition. St. Louis: Elsevier Saunders; 2011. p.717-38. 

19. Missfelder- Lobos H, Teran E, Lees C, Albiages G, 
Nicolaides KH. Platelet changes and subsequent 
development of preeclampsia and fetal growth restriction in 
women with abnormal uterine artery Doppler screening. 
Ultrasound Obstet Gynecol 2002;19:443-8. 

20. Valera MC, Parant O, Vayssiere C, Amal JF, Payrastre B. 
Physiologic and pathologic changes of platelets in 
pregnancy. Platelet 2010;21:587-95. 

21. Mohapatra S, Pradhan BB, Sat Pathy UK, Mohanty A, 
Pattnaik JR. Platelet estimation: its prognostic value in 
pregnancy induced hypertension. Indian J Physiol 
Pharmacol 2007;51:160-4. 

22. Piazza J, Gioia S, Maranghi L, Anceschi M. Mean platelet 
and red blood cell volume measurements to estimate the 
severity of hypertension in pregnancy. J Perinat Med 
2006;34:246-7. 

23. Ceyhan T, Beyan C, Baser I, Kaptan K, Gungor S, Ifran A. 
The effect of pre-eclampsia on complete blood count, 
platelet count and mean platelet volume. Ann Hematol 
2006;85:320-2. 

24. Jaremo P, Lindahl TL, Lennmarken C, Forsgren H. The use 
of platelet density and volume measurements to estimate 
the severity of preeclampsia. Eur J Clin Invest 2000;30:1113-
8. 

25. Howarth S, Marshall LR, Barr AL, Evan S, Potre M, Ryan N. 
Platelet indices during normal pregnancy and pre-
eclampsia. Br J Biomed Sci 1999;56:20-2. 

26. Boriboonhirunsarn D, Atisook R, Taveethamsathit T. Mean 
platelet volume of normal pregnant women and severe 
preeclamptic women in Siriraj Hospital. J Med Assoc Thai 
1995;78:586-9. 

27. Sezer SD, Küçük M, Yüksel H, Odabaşı AR. Preeklamptik 
gebelerde trombosit parametreleri. Pam Tıp Derg 
2011;4:66-71. 

28. Howarth S, Marshall LR, Barr AL, Evans S, Pontre M, Ryan N. 
Platelet indices during normal pregnancy and pre-
eclampsia. Br J Biomed Sci 1999;56:20-2. 

29. Sibai BM. Magnesium sulfate prophylaxis in preeclampsia: 
Lessons learned from recent trials. Am J Obstet Gynecol 
2004;190:1520-6. 

30. Thompson CB, Diaz DD, Quinn PG, Lapins M, Kurtz SR, 
Valeri CR. The role of anticoagulation in the measurement 
of platelet volumes. Am J Clin Pathol 1983;80:327-32. 

31. Measurement of Platelet Count, Mean Platelet Volume and 
Reticulated Platelets. In: Beth H. Shaz, Christopher D. 
Hillyer, Mikhail Roshal, Charles S. Abrams. editions. 
Transfusion Medicine and Hemostasis: Clinical and 
Laboratory Aspects. 2nd edition. San Diego: Elsevier; 2013. 
p. 837-41. 

REFERENCES 



www.jtomc.org 

185 

32. Lancé MD, Sloep M, Henskens YM, Marcus MA. Mean 
platelet volume as a diagnostic marker for cardiovascular 
disease: drawbacks of preanalytical conditions and 

measuring techniques. Clin Appl Thromb Hemost 
2012;18:561-8. 

 
Received/Başvuru: 03.01.2014Accepted/Kabul: 18.03.2014

For citing/Atıf için Correspondence/İletişim 

Unlu BS, Acay A, Koken GG, Yildiz Y, Telciler E, Pektas Kanat 
M, Arioz DT, Yilmazer M. The role of mean platelet volume in 
preeclampsia. J Turgut Ozal Med Cent 2014;21:181-5 DOI: 
10.7247/jtomc.2014.1638

Bekir Serdar UNLU 
Kocatepe University School of Medicine, Department of 
Gynecology and Obstetrics, AFYONKARAHİSAR, TURKEY 
E-mail: drserdarunlu@yahoo.com 


