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1. Introduction

  Human reproduction is characterized by its inefficiency. Recurrent 

pregnancy loss (RPL) is defined as two or more failed clinical 

pregnancies as documented by ultrasonography or histopathologic 

examination before 20 weeks gestation, ectopic, molar, and 

biochemical pregnancies are not included[1]. The loss of at least 

two consecutive pregnancies occurs in up to 5% of women at 

reproductive age[2] and only 1% experience three or more[1].

  The estimated incidence of early pregnancy loss is 15% of 

conceptions with a significant age variability[3]. Late losses between 

12 and 22 weeks occur less frequently and constitute around 4% of 

pregnancy outcomes[4].

  The etiology of RPL is multifactorial, however, the underlying 

cause cannot be clarified in 50%–60% of all RPL[5,6]. Early 

pregnancy loss, particularly those occurring within 12th to 14th 

weeks has been suggested to be due to maternal thrombophilia 

which interferes with placental development and implantation of the 

fertilized egg in the uterine deciduas[7].

  The mean platelet volume (MPV), plateletcrit, and platelet 

distribution width (PDW) have been investigated as the markers 

of platelet activation and predictors of thrombophilic disorders[8-

10]. Moreover, the combination of MPV and PDW could predict 

activation of coagulation more efficiently[11-12].

  This study was conducted to determine the change of platelet 
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indices namely plateletcrit, PDW and MPV among patients with 

RPL.

2. Materials and methods

  A total of 45 women with a history of RPL (2 or more), and a 

control group of 45 women who gave birth without RPL (2 or more) 

were included. All the included women were between 20 and 35 

years old. The medical records were taken from the gynecology 

departments of three governmental hospitals in three governorates: 

Al-Sadaka Teaching Hospital in Aden, Al-Thawra Hospital in 

Sana’a, and Gebla Hospital in Ibb, Republic of Yemen, for a 

period of two years (May 2015-April 2017). Patients with a known 

history of chronic diseases, immobilization, surgery, trauma during 

pregnancy, uterine abnormalities, fever or proven infection in the 

first trimester were excluded; smokers and those used non-steroid 

anti-inflammatory drugs or anti-coagulants were also excluded. 

Data of personal, obstetric and complete blood count reports were 

collected from medical records.

  Data were processed and analyzed by computer facilities using the 

statistical package of social science program version 24. Quantitative 

variables were found with parametric distribution, presented as 

means ± standard deviations and tested by the Student t-test. To 

explore the role of platelets indices in RPL, the receiver operating 

characteristic (ROC) curve was obtained for the each index and the 

multiple logistic regression analysis was conducted for all using 

enter method. The statistical tests were conducted with the 95% 

confidence interval and P<0.05 was considered as statistically 

significant difference.

  This study was conducted retrospectively after taking the consent 

of each hospital director and archivist who was requested to code 

personal data to numbers and accordingly no psychological or any 

type of harm was on the patients with RPL and the control in this 

study.

3. Results

  The demographic data obtained for the studied population showed 

that no significant difference between RPL patients and the control 

in regard to patients’ age, body weight and gestational age. Only 

parity was statistically significantly higher among the control (Table 

1). 

Table 1
Demographic data of studied patients and control (Mean ± SD).

Item Patients (n=45)  Control (n=45) P-value
Age (years)  26.70±3.20  27.50± 4.10 0.305
Parity    2.10± 0.89    3.40±1.30 0.001*

Body weight (kg)  72.45±7.09  70.15±7.75 0.145
Gestational age (weeks)    8.50±1.42    7.90±2.28 0.138

*Statistically significant  P<0.05.

  Platelets’ count and indices were significantly higher among RPL 

patients when compared to the control (Table 2). 

Table 2
Platelet indices of studied patients and control (Mean ± SD, Min.-Max.).

Item  Patients (n=45)   Control (n=45) P-value

Platelets count (×伊109/L) 253.80±64.60
    (164-395) 

 213.60±71.90
     (115-410) 

0.006*

Platelet distribution width (fl)   14.48±2.25
 (11.50-18.90)

   13.19±1.44
  (11.50-16.90)

0.002*

Mean platelet volume(fl)   10.59±3.10
   (5.80-15.90)

     9.12±1.90
    (5.60-13.50)

0.009*

Plateletcrit (%)     0.27±0.10
   (0.12-0.52)

     0.19±0.06
    (0.10-0.35)

  0.001*

*Statistically significant P<0.05.
 

  The ROC curve for each platelet index showed significant area 

under the curve, with higher area for plateletcrit followed by PDW 

and then MPV (Figure 1). 
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Figure 1. ROC curve for plateletcrit (A), MPV (B), PDW (C) between RPL 

and control.

A: AUC= 0.721, P=0.001; B: AUC= 0.625, P=0.042; C: AUC= 0.667, 

P=0.006. 

  While the multiple logistic regression analysis for all platelets 

indices revealed that the PDW was the significant predictor for RPL 

in this study (Table 3).

Table 3
Multiple logistic regression analysis for risk factors of RPL.

Predictors Standardized beta 
coefficients

        t    P-value

Platelets count (×伊109/L)     - 0.291  - 0.789 0.432

Platelet distribution width (fl)     - 0.295  - 3.108 0.003*

Mean platelet volume(fl)     - 0.274  - 0.775 0.440

Plateletcrit (%)        0.017     0.034 0.973

The test was performed by using the enter method (F=6.99, P<0.000 1).
Adjusted r square = 0.498.
* Statistically significant P<0.05.
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4. Discussion

  It is well known that pregnancy is a hypercoagulable state 

attributing to alterations of coagulation proteins[13,14]. It is associated 

with changes in platelets functions and during pregnancy loss, and 

thrombocytic functions return to normal after 12 weeks[15]. 

In the study of Van Dreden et al[16], they observed an increasing level 

of platelet activating factors in serum samples from women who 

have suffered two or more RPL and they attributed its implications 

to placental function and fetal growth.

  Several studies have reported a positive correlation between RPL 

and the heritable thrombophilic defects. It is suggested that the 

mutations of factor V leiden  and  prothrombin gene (G20210A) 

mutation might aggravate the hypercoagulable state of pregnancy 

resulting in placental thrombosis and infarcts, thus playing an 

important role in implantation failure and pregnancy loss[17-20].

  Since most of the diagnostic tests for RPL evaluation are costive 

and time-consuming, the question that when the tests are needed 

is raised. Some gynecologists recommend the tests after two 

consecutive pregnancy losses, while others recommend tests until 

three pregnancy losses. 

  There are several studies on platelets indices among RPL. In the 

study of Rai et al[21], they reported that a relationship between 

platelet indices and the increased risk of thrombosis.

  In Yemen, the facilities for PCR testing for such mutations are 

scarce and most gynecologists manage RPL randomly. They need 

simple, easy and cheap methods to evaluate Yemeni patients with 

RPL, because of that we decided to conduct the current study to 

determine the level of these simple platelets indices among Yemeni 

patients with RPL. 

  In the current study, platelets count and indices were significantly 

higher among RPL patients, which might suggest a role in the 

etiology of their RPL. These differences are similar to that recently 

reported in India by Meena et al[22], in Turkey by Avcıoğlu et al[23], 

and Dundar et al[24].

  Furthermore, the ROC curve was drawn for each index alone and 

the result was significant area under the curve for the three indices 

and was associated with plateletcrit. Plateletcrit was reported 

recently by Aynioglu et al[25] as a low-cost, widely available marker 

for prediction of RPL in patients with a history of at least 1 abortus. 

  When the multiple logistic regression analysis for all platelets 

indices was conducted among the studied pregnant women, it 

revealed that the PDW was the significant predictor for RPL in this 

study. Similar finding was reported by Dundar et al[24], where the 

elevation in PDW and red blood cell distribution width values was 

found to be associated with RPL among their patients.

  The platelet count may physiologically decrease during pregnancy. 

It is considered as multifactorial and is related to hemodilution, 

increased platelet consumption and increased platelet aggregation 

driven by the increased level of thromboxane A2[26]. It is suggested 

that during evaluation of first trimester pregnant women who suffer 

two or more early pregnancy loss, it is wise to use platelet indices 

instead of platelet count in patients with history of RPL.

  This study indicates that the use of platelet indices may help 

gynecologist in predicting high risk pregnancy (pregnancy loss) in 

the low resources areas in Yemen. Since these indices are simple, 

easy, cost-effective test, complete blood count including platelets’ 

indices in following any pregnant during her first trimester is 

strongly recommended.
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