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ABSTRACT
Aim: The aim of this study is to examine the role of platelet value, mean platelet volume (MPV) value, platelet distribution width (PDW) value, MPV/
platelet ratio and PDW/platelet ratio in predicting abortus imminens and abortion that may occur during pregnancy.
Materials and Methods: Our study was conducted between the years of 2018 and 2020 and 300 pregnant women between the 6th and 12th
gestational weeks, who were admitted to obstetrics outpatient clinics and gave complete blood count test, were included in the study. The patients’
ages, number of abortion, gestational weeks, platelet values, MPV values, PDW values, MPV/platelet ratios and PDW/platelet ratios were recorded
from the patient files. Patients were divided into 3 groups; abortion, abortus imminens and control groups. All data were analyzed comparatively.
Results: There was no significant difference (p>0.05) among the abortion group, the abortus imminens group and the control group in terms of
platelet values, PDW values, MPV values, PDW/platelet ratios and MPV/platelet ratios. When evaluated in terms of laboratory parameters, the mean
platelet value was found as 256.7±65.6, the PDW value as 12.2±1.8, the MPV value as 10.2±0.8, the MPV/platelet ratio as 0.042±0.011, and the
PDW/platelet ratio as 0.051±0.016.
Conclusion: MPV, PDW and MPV/platelet and PDW/platelet ratios obtained from the complete blood count tests of healthy pregnant women in the
first trimester are not effective in predicting the risk of further abortion and abortus imminens.
Keywords: Abortion, abortus imminens, mean platelet volume, platelet, platelet distribution

ÖZ
Amaç: Bu çalışmanın amacı, gebelerde birinci trimester döneminde yapılan rutin tam kan sayımı ile elde edilen trombosit değeri, ortalama trombosit
hacmi (MPV) değeri, platelet dağılım genişliği (PDW) değeri, MPV/trombosit oranı ve PDW/trombosit oranının gebelik süresince oluşabilecek abortus
imminens ve abortus durumlarını öngörmedeki rolünü incelemektir.
Gereç ve Yöntem: Çalışmaya gebe polikliniklerinde 2018-2020 yılları arasında gebeliğin 6.-12. haftaları arasında tam kan sayımı örneği veren
300 hasta alındı. Hasta dosyalarından hastaların yaşları, abortus sayıları, gebelik haftaları, trombosit değerleri, MPV değerleri, PDW değerleri,
MPV/trombosit oranları ve PDW/trombosit oranları kaydedildi. Hastalar düşük, düşük tehdidi ve kontrol olmak üzere 3 gruba ayrıldı. Tüm veriler
karşılaştırmalı olarak analiz edildi.
Bulgular: Abortus grubu, abortus imminens grubu ve kontrol grubu arasında trombosit değerleri, PDW değerleri, MPV değerleri, PDW/trombosit
oranları ve MPV/trombosit oranları açısından anlamlı (p>0,05) bir farklılık gösterilmemiştir. Laboratuvar parametreleri açısından değerlendirildiğinde
ise ortalama trombosit değeri 256,7±65,6, PDW değeri 12,2±1,8, MPV değeri 10,2±0,8, MPV/trombosit oranı 0,042±0,011 ve PDW/trombosit oranı
0,051±0,016 olarak saptanmıştır.
Sonuç: Birinci trimesterde sağlıklı gebelerin tam kan sayımı testinden elde edilen MPV, PDW ile MPV/trombosit ve PDW/trombosit oranları ileri
dönem abortus ve abortus imminens riskini öngörmede etkin değildir.
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INTRODUCTION
Vaginal bleeding is observed in approximately 7% to 27%
of first trimester pregnancies, and the rate of abortion in
pregnancies in this period is approximately 12%1. The etiologies
of first trimester vaginal bleeding include abortus imminens,
abortion, early pregnancy loss and ectopic pregnancy. Physical
examination, laboratory tests and ultrasonographic imaging
can be used to find the cause of first trimester bleeding and to
provide appropriate treatment.
Abortus imminens can be defined as visible vaginal bleeding
in which fetal heartbeat is observed but not accompanied
by cervical dilatation2. Abortion is the most common
gynecological emergency seen in approximately 15-20%
of imminens pregnancies3. Abortion is pregnancy loss that
occurs before 20 weeks. Early abortion refers to intrauterine
pregnancies without fetal cardiac activity in pregnancies
less than 13 weeks4. Known risk factors for abortion include
genetic anomalies, maternal age (>35 years), high body mass
index, low body mass index (<20 kg/m2), history of previous
abortion, history of ectopic pregnancy, smoking, alcohol use,
and cardiovascular diseases5-7.
Many biochemical markers have been investigated in order
to determine whether abortion or abortus imminens will be
observed in the later stages of pregnancy. Among these, the
most frequently examined biochemical markers are; serum
beta human chorionic gonadotropin (beta HCG), progesterone,
estradiol, pregnancy-associated plasma protein A, cancer
antigen 125, human placental lactogen, alpha feto-protein,
inhibin A is follistatin and activin A8. Despite all the researches,
since the underlying mechanisms are still not fully known,
findings that can predict abortion imminence and abortion
could not be obtained.
Prothrombotic events in pregnancy can change the hemostatic
balance in the placental vessels. It is thought that abnormal
hemostatic response may play a role in the etiology of abortion
cases9. Many parameters such as mean platelet volume (MPV),
platelet distribution width (PDW), MPV/platelet count ratio
(MPR) and PDW/platelet count ratio (PPR) are used in the
examination of thromboembolic events.
The aim of this study is to examine the role of MPV value, PDW
value, MPR ratio and PPR ratio obtained by routine complete
blood count in pregnant women in the first trimester in
predicting possible abortion and abortus imminens risk.

MATERIALS AND METHODS
After obtaining ethics committee approval for the study
Maltepe University Clinical Research Ethics Committee
(decision number: 2020/900/48, date: 17.06.2020), archive
files and digital media data of each patient were reviewed
retrospectively. Pregnant women who applied to the pregnant

GÜRSOY et al. MPV/Platelet and PDW/Platelet Ratios Predicting Abortus

outpatient clinics between 2018 and 2020 were included in our
study. Patients’ ages, abortion numbers, weeks of gestation,
platelet values, MPV values and PDW values were recorded
from patient files and data.
Women who gave complete blood count samples in their routine
check-ups between 6th and 12th weeks of their pregnancy were
included in the study. When calculating the gestational week,
the gestational week calculated according to the crown-rump
length measurement in the first ultrasonography of the patient
was taken as basis.
Those who had vaginal bleeding at the time of admission,
pregnant women older than 45 years, ectopic, multiple and
molar pregnancies, those with thrombotic thrombocytopenic
purpura, idiopathic thrombocytopenic purpura and
essential thrombocytosis, hypersplenism and hereditary
thrombocytopenia, and those with a history of drug use that
may affect platelet functions were not included. In addition,
patients with missing data or follow-up were excluded from
the study.

Statistical Analysis
Mean, standard deviation, median minimum and maximum
values were used in the descriptive statistics of the data. The
distribution of variables was measured with the KolmogorovSmirnov test. ANOVA, Kruskal-Wallis, and Mann-Whitney U
tests were used in the analysis of quantitative independent
data. Analyzes were performed using the Statistical Package
for the Social Sciences 27.0 statistical program.

RESULTS
A total of 300 people, including 100 women who had abortion,
100 pregnant women with abortus imminens diagnosis, and
100 healthy women who reached the birth week without
abortus imminens diagnosis as the control group, were included
in the study. The mean age of the patients was 33.0±4.9 (2145) years. The mean gestational week of the women included
in the study was determined as 8.1±1.6. When all three groups
were examined, the patients’ ages, weeks of gestation and
number of abortions were similar (p>0.05) (Table 1).
When evaluated in terms of laboratory parameters, mean
platelet value of all pregnant women included in the study was
256.7±65.6, PDW value was 12.2±1.8, MPV value was 10.2±0.8,
MPR rate was 0.042±0.011, and PPR rate was 0.051±0.016
(Table 1). No significant difference was observed between the
abortion group, abortus imminens group, and control group in
terms of platelet values, PDW values, MPV values, PPR values,
and MPR values (p>0.05) (Table 2).

DISCUSSION
Platelets, which are responsible for the coagulation mechanism,
have been shown to have an important role in angiogenesis
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Table 1. Demographic characteristics
Minimum-maximum

Median

Mean±SD

Age

21.0-45.0

33.0

33.0±4.9

Pregnancy week

6.0-12.0

8.1

8.1±1.6

Number of abortions

0.0-10.0

0.9

0.9±1.2

Platelet

148.0-573.0

256.7

256.7±65.6

PDW

8.5-22.2

12.2

12.2±1.8

MPV

8.0-13.1

10.2

10.2±0.8

PDW/platelet (PPR)

0.017-0.150

0.051

0.051±0.016

MPV/platelet (MPR)

0.016-0.089

0.042

0.042±0.011

MPV: Mean platelet volume, PPR: PDW/platelet count ratio, MPR: MPV/platelet count ratio, PDW: Platelet distribution width, SD: Standard deviation

and cell growth. Vascular endothelial growth factor, epidermal
growth factor and basic fibroblast growth factors produced by
platelets can be observed at reduced levels in women with a
history of pregnancy loss. This resulting platelet hypofunction
may weaken uteroplacental formation, decidual vessel
formation and trophoblast development. Since all these factors
may increase abortion rates, decreased platelet function
during pregnancy may serve as a marker for abortion and
abortus imminens10. Platelet volume indices, including MPV,
PDW, and platelet count, are indicators of platelet activity and
are routinely reported in complete blood count evaluations.
An increase in MPV is indicative of platelet production or
increased platelet destruction. There are many studies in which
MPV level is used for predictive, and diagnostic purposes. It has
been observed that MPV values are increased in acute infections
and septicemia cases, and the increase in thrombocytosis and
megakaryocyte ploidy is shown as the cause11,12. In studies
conducted in the field of obstetrics, it has been found that
MPV is associated with premature rupture of membranes,
preeclampsia, recurrent pregnancy loss and first trimester
abortion risk13-16. In a study by Mete Ural et al.17 in which
they examined laboratory parameters in predicting the risk of
abortion, no statistically significant difference was observed
between the patients who had abortion and the patients in the
control group in terms of MPV values, as in our study.
Many studies have also been conducted on the MPV/platelet
ratio. It has been reported that the rate of MPR, which is a

thromboinflammatory marker, is significant in conditions such
as endothelial dysfunction, thrombosis, and inflammation18. In
addition, MPR has been found to be increased in patients with
hepatocellular carcinoma, with accompanying cirrhosis and
with increased fibrosis19,20. In addition, the MPR rate was found
to be significant in differentiating iron deficiency anemia from
other types of anemia21. In our study, however, no difference
was found between MPR and predicting the risk of abortion.
We thought that this difference obtained in our study was due
to the variability of predisposing factors.
PDW, a marker showing changes in platelet size and platelet
activation, has been reported to be significant in predicting
mortality in patients with sepsis and in intensive care units22-24.
In another study conducted in newborns, it was shown that
PDW levels were significantly higher in cases of late-onset
neonatal sepsis25. High values of PDW indicate the presence
of mature and immature cells simultaneously circulating.
This increase can also be considered as an indication that an
abnormal thrombosis may occur26.
Preoperative low PDW value is an indicator of a bad prognostic
factor in gastric cancer cases, while a preoperative high PDW
value is an indicator of a poor prognostic factor in melanoma
and larynx cancer cases27-29. In two studies on recurrent
pregnancy loss, PDW values were found to be statistically
significantly increased compared to control groups17,30. In
another study showing the prediction of abortion risk, similar

Table 2. Evaluation of laboratory parameters
Abortion

Abortus imminens

Control

p

Mean±SD

Median

Mean±SD

Median

Mean±SD

Median

Platelet

249.7±49.5

240.0

259.5±75.1

232.5

261.0±69.4

250.5

0.811

K

PDW

12.2±1.9

12.0

12.1±1.8

12.0

12.2±1.6

12.0

0.950

K

MPV

10.2±0.8

10.1

10.1±0.9

10.2

10.1±0.8

10.2

0.946

K

PDW/platelet

0.051±0.016

0.050

0.051±0.017

0.052

0.050±0.015

0.047

0.798

A

MPV/platelet

0.043±0.010

0.043

0.042±0.012

0.044

0.042±0.011

0.040

0.752

A

MPV: Mean platelet volume, PPR: PDW/platelet count ratio, MPR: MPV/platelet count ratio, PDW: Platelet distribution width, SD: Standard deviation
ANOVA/K Kruskal-Wallis (Mann-Whitney U test)

A
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to our study, no significant difference was found in the PDW
value15.
Although a case-control study showed that high PPR rate at
hospital admission was a predictor of mortality, in our study,
PPR rate was not found to be significant in predicting abortion
and abortion imminence. We attributed this difference to the
fact that the people included in our study were included in the
study before any thrombocyte process that could pose these
risks started31.
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Study Limitations
The first limitation of our study is that it is a retrospective
study with few series. Second limitation can be due to the
difficulty of obtaining precise results at high accuracies with a
single measurement of laboratory parameters.

CONCLUSION
In conclusion, there was no significant effect of MPV and PDW
values, MPV/platelet and PDW/platelet ratios in predicting
the risk of abortion and abortus imminens in first trimester
healthy pregnant women. Large-scale prospective studies are
needed to confirm the relationship between abortion risk and
laboratory parameters in pregnant women.

Ethics
Ethics Committee Approval: This study was approved by
the Maltepe University Clinical Research Ethics Committee
(decision number: 2020/900/48, date: 17.06.2020).
Informed Consent: Retrospective study.
Peer-review: Externally peer-reviewed.

10. Dempsey MA, Flood K, Burke N, Murray A, Cotter B, Mullers S, Dicker P, et
al. Platelet function in patients with a history of unexplained recurrent
miscarriage who subsequently miscarry again. Eur J Obstet Gynecol Reprod
Biol. 2015;188:61-5.
11. Nelson RB, Kehl D. Electronically determined platelet indices in
thrombocytopenic patients. Cancer. 1981;48:954-6.
12. Van der Lelie J, Von dem Borne AK. Increased mean platelet volume in
septicaemia. J Clin Pathol. 1983;36:693-6.
13. Ekin A, Gezer C, Kulhan G, Avcı ME, Taner CE. Can platelet count and mean
platelet volume during the first trimester of pregnancy predict preterm
premature rupture of membranes? J Obstet Gynaecol Res. 2015;41:23-8.
14. Kashanian M, Hajjaran M, Khatami E, Sheikhansari N. Evaluation of the
value of the first and third trimester maternal mean platelet volume (MPV)
for prediction of pre-eclampsia. Pregnancy Hypertens. 2013;3:222-6.
15. Akin MN, Kasap B, Yuvaci HU, Turhan N. Association between platelet indices
and first trimester miscarriage. Blood Coagul Fibrinolysis. 2016;27:526-30.
16. Aynıoglu O, Isık H, Sahbaz A, Harma MI, Isık M, Kokturk F. Can Plateletcrit
be a Marker for Recurrent Pregnancy Loss? Clin Appl Thromb Hemost.
2016;22:447-52.

Authorship Contributions

17. Mete Ural U, Bayoğlu Tekin Y, Balik G, Kir Şahin F, Colak S. Could platelet
distribution width be a predictive marker for unexplained recurrent
miscarriage? Arch Gynecol Obstet. 2014;290:233-6.

Surgical and Medical Practices: A.G., E.D.T., Concept: A.G.,
A.Ç., Design: A.G., A.Ç., Data Collection or Processing: A.G.,
E.D.T., Analysis or Interpretation: A.G., K.A., A.Ç., Literature
Search: A.G., K.A., E.D.T., A.Ç., Writing: A.G., K.A., A.Ç.

18. Li DZ, Chen QJ, Sun HP, Zeng R, Zeng Z, Gao XM, et al. Mean platelet volume
to platelet count ratio predicts in-hospital complications and long-term
mortality in type A acute aortic dissection. Blood Coagul Fibrinolysis.
2016;27:653-9.

Conflict of Interest: No conflict of interest was declared by
the authors.
Financial Disclosure: The authors declared that this study
received no financial support.

REFERENCES
1.

Hasan R, Baird DD, Herring AH, Olshan AF, Jonsson Funk ML, Hartmann
KE. Patterns and predictors of vaginal bleeding in the first trimester of
pregnancy. Ann Epidemiol. 2010;20:524-31.

2.

Saraswat L, Bhattacharya S, Maheshwari A, Bhattacharya S. Maternal
and perinatal outcome in women with threatened miscarriage in the first
trimester: a systematic review. BJOG. 2010;117:245-57.

19. Iida H, Kaibori M, Matsui K, Ishizaki M, Kon M. Ratio of mean platelet
volume to platelet count is a potential surrogate marker predicting liver
cirrhosis. World J Hepatol. 2018;10:82-7.
20. Gozdas HT, Ince N. Elevated mean platelet volume to platelet ratio predicts
advanced fibrosis in chronic hepatitis C. Eur J Gastroenterol Hepatol.
2020;32:524-7.
21. Cho SY, Yang JJ, Suh JT, Lee WI, Lee HJ, Park TS. Mean platelet volume/
platelet count ratio in anemia. Platelets. 2013;24:244-5.
22. Gao Y, Li Y, Yu X, Guo S, Ji X, Sun T, et al. The impact of various platelet
indices as prognostic markers of septic shock. PLoS One. 2014;9:e103761.
23. Zhang Z, Xu X, Ni H, Deng H. Platelet indices are novel predictors of hospital
mortality in intensive care unit patients. J Crit Care. 2014;29:885.e1-6.

3.

Jouppila P. Clinical consequences after ultrasonic diagnosis of intrauterine
hematoma in threatened abortion. J Clin Ultrasound. 1985;13:107-11.

24. Njoroge SW, Thompson M, Colon-Franco SM, Litt S, Anderson DA, Rice TW
et al. Clinical Utility of Hematological Parameters to Predict Sepsis Prior
to Clinical Presentation in Medical Intensive Care Unit Patients. Clinical
Chemistry. 2014;60.

4.

Pontius E, Vieth JT. Complications in Early Pregnancy. Emerg Med Clin North
Am. 2019;37:219-37.

25. Patrick CH, Lazarchick J. The effect of bacteremia on automated platelet
measurements in neonates. Am J Clin Pathol. 1990;93:391-4.

263

GÜRSOY et al. MPV/Platelet and PDW/Platelet Ratios Predicting Abortus

Nam Kem Med J 2022;10(3):260-264

26. Vagdatli E, Gounari E, Lazaridou E, Katsibourlia E, Tsikopoulou F, Labrianou
I. Platelet distribution width: a simple, practical and specific marker of
activation of coagulation. Hippokratia. 2010;14:28-32.

30. Dundar O, Pektas MK, Bodur S, Bakır LV, Cetin A. Recurrent pregnancy
loss is associated with increased red cell distribution width and platelet
distribution width. J Obstet Gynaecol Res. 2015;41:551-8.

27. Zhang X, Cui MM, Fu S, Li LL, Liu YS, Liu ZP, et al. Platelet distribution width
correlates with prognosis of gastric cancer. Oncotarget. 2017;8:20213-9.

31. Golwala ZM, Shah H, Gupta N, Sreenivas V, Puliyel JM. Mean Platelet Volume
(MPV), Platelet Distribution Width (PDW), Platelet Count and Plateletcrit
(PCT) as predictors of in-hospital paediatric mortality: a case-control Study.
Afr Health Sci. 2016;16:356-62.

28. Li N, Diao Z, Huang X, Niu Y, Liu T, Liu ZP, et al. Increased platelet distribution
width predicts poor prognosis in melanoma patients. Sci Rep. 2017;7:2970.
29. Cui MM, Li N, Liu X, Yun ZY, Niu Y, Zhang Y, et al. Platelet distribution
width correlates with prognosis of non-small cell lung cancer. Sci Rep.
2017;7:3456.

264

