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Abstract 
In Threatened PTL patients, due to inflammation and possible ongoing ischemia process, platelet activation 

indices like MPV and PDW should be altered than the controls.The aim of this study was  to evaluate the alterations 

of platelet indices and hemoglobin level and to investigate whether they can be used as a predictor marker for 

threatened preterm birth or not.This study was a case control study included 60 pregnant women attending to the 

department which was divided into two groups: Study group (30 women): with threatened preterm labor and Control 

group (30 women): healthy pregnant wome Hemoglobin levels were measured and Platelet indices: mean platelet 

volume (MPV); platelet distribution width (PDW). Lower hemoglobin levels in TPL group. Also, MPV was lower in 

TPL group while PDW was higher in PTL group. hemoglobin level less than 9.07 g/dl may predict TPL  also, MPV 

levels may be used for discriminating high risk population for preterm labor. By using a cut-off value 8.59 for MPV 

with sensitivity and specificity of 64%, 46% respectively PDW in this study revealed an area under curve (AUC) 63%. 

By using a cut-off value 15.98 for PDW, sensitivity was 68% and specificity was 47% for TPL. .Conclusion: 

Preliminary findings of this study  showed that hemoglobin level less than 9.07 g/dl may predict TPL  also, MPV levels 

may be used for discriminating high risk population for preterm labor. Further prospective studies with larger sample 

size are needed to confirm this finding. 

 

1.  Introduction 

The association between maternal anemia and 

preterm delivery is controversial. Several studies have 

showed that maternal anemia was associated with 

preterm labor [1], whereas some studies found no 

correlation between maternal anemia and poor 

pregnancy outcomes including preterm delivery [2]. 

Complete blood count (CBC) is routinely checked 

for all pregnant women. Platelet count and platelet 

indices such as MPV and PDW are parameters of the 

routinely checked CBC. Being natural sources of 

growth factors like insulin-like growth factor 1 (IGF-

1), platelet-derived growth factor (PDGF), vascular 

endothelial growth factor (VEGF), or transforming 

growth factor β (TGF-β) caused the platelets to have 

important role in different processes such as 

inflammation, angiogenesis, repair and regeneration of 

the tissues [3].  

In Threatened PTL patients, due to inflammation 

and possible ongoing ischemia process, platelet 

activation indices like MPV and PDW should be 

altered than the controls. Previous studies suggested 

that in inflammation via some cytokines, the platelets 

size and volume alter differently: in low grade 

inflammatory disorders, by the involvement of the 

large platelets in thrombi, MPV values may increase 

[4]. 

On the other hand, in high grade inflammatory 

conditions, the consumption of the large platelets at the 

inflammation site cause a decrease in MPV levels. It is 

well known that pregnancy itself and also labor causes 

platelet activation. Platelet indices vary also depending 

on the gestational week. In general, dilutional 

thrombocytopenia exists with an compensatory 

increase in MPV and PDW levels during the pregnancy 

[4]. Cardiovascular risk factors like smoking status, 

hypertension, dyslipidemia, diabetes also affect the size 

of platelets [5]. 

The aim of this study was to evaluate the alterations 

of platelet indices and hemoglobin level and to 

investigate whether they can be used as a predictor 

marker for threatened preterm birth or not. 

 

2. Patient and Method 

This study was a case control study that was done 

in Benha University hospital, obstetrics and 

gynecology department & kafr El Sheikh General 

hospital. The study included 60 pregnant women 

attending to the department which was divided into two 

groups: 

 Study group (30 women): with threatened preterm 

labor  

Control group (30 women): healthy pregnant 

women. 

Both groups were pregnant in early third trimester 

between 29-30 weeks. 

 

Inclusion criteria  

 Patient aged from 20 to 30 years. 

 Gestational age from 29-30 weeks. 

 

Criteria of PTL  

 History of previous preterm labor in the study 

group. 

 Contractions occurring at a frequency of four in 20 

minutes or eight in 60 minutes plus progressive 

change in the cervix 

 Cervical dilatation greater than 1 cm. 

 Cervical effacement of 80% or greater 

 But Threatened preterm labor may be diagnosed 

when there is documented uterine contraction but 

no evidence of cervical change 
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Exclusion criteria   
Patients with premature preterm rupture of 

membranes (PPROM) with or without proven or 

suspected maternal or fetal infection. 
Patients with chronic inflammatory diseases, i.e. 

connective tissue disorders such as systemic lupus 

erythematosus, rheumatoid arthritis, renal or hepatic 

insufficiency, hemoglobinopathies, diabetes mellitus, 

hypertensive disorders, previous myocardial infarction, 

previous thrombosis history. 

 

All patients in the study were admitted to the 

hospital were subjected to full history taking, 

General examination, Regional examination, 

Abdominal Examination, Deep palpation, 

Ultrasound examination and the 

followingLaboratory investigation: 

 Routine laboratory investigation; CBC, Rh, 

coagulation profile, random blood sugar, urine 

analysis, renal and liver function tests. 

 Specific investigations; 

 Hemoglobin level. 

 Platelet indices: mean platelet volume (MPV); 

platelet distribution      width (PDW). 

 

3. Results 

The mean age of TPL group was 25.67±1.29 and 

the mean age of the control group was 25.97±0.96 (p > 

0.313). The mean gestational week of TPL group was 

30.97±0.89 and the mean gestational week of the 

control group was 30.87±0.73 (p = 0.636). 

The main demographic data about gravidity, parity, 

abortion, gestational week and maternal age showed 

insignificant statistical differences between both 

groups. 

The mean gestational week of TPL group was 

30.97±0.89 and the mean gestational week of the 

control group was 30.87±0.73 (p = 0.636).  

This table shows highly statistically significant 

difference between both groups as regard to 

hemoglobin, hematocrit, WBC, MPV and PDW.          

The mean hemoglobin levels were9.07±0.51g/dl 

and 11.26±0.42g/dl in TPL and control group, 

respectively (p<0.001). The mean hemoglobin levels 

were significantly lower in the study group. 

 MPV levels were  8.59±0.26(fL)  and 

9.61±0.19(fL) in TPL  and control group, respectively 

(p<0.001).  MPV levels were significantly lower in the 

study group. 

PDW levels were15.98±0.33 and 14.22±0.41) in 

TPL and control group, respectively (p<0.001). PDW 

levels were significantly higher in the study group. 

The mean MPV and hemoglobin levels were 

significantly lower in  TPL group and  PDW levels 

were significantly higher.  

 Regarding the platelet count, there was no 

statistically significant difference between the TPL and 

control groups( p value =0.521). 

TPL occurrence had significant strong indirect 

correlation with hemoglobin and MPV (r=-0.867, -

0.856&p<0.001, respectively), while had significant 

strong direct correlation with PDW (r=0.866, 

p<0.001). 

In present study AUROC (area under ROC) was 

0.621 for hemoglobin which concluded that it is fair 

predictor to assess TPL. Optimum cut-off was 

determined using the Youden index was less than 9.07 

g/dl. Sensitivity, specificity was calculated 67%, 48% 

respectively. 

In present study AUROC (area under ROC) was 

0.609 for MPV which concluded that it is fair predictor 

to assess TPL. Optimum cut-off was determined using 

the Youden index was less than 8.59 g/dl. Sensitivity, 

specificity was calculated 64%, 46% respectively. 

In present study AUROC (area under ROC) was 

0.63 for PDW which concluded that it is fair predictor 

to assess TPL. Optimum cut-off was determined using 

the Youden index was less than 15.98 g/dl. Sensitivity, 

specificity was calculated 68%, 47% respectively. 

Table (1) Peripheral blood changes of the studied groups. 

 

 Groups t-value P-value 

TPL group 

(n=30) 

Control 

group(n=30) 

Hemoglobin 
(g/dl)

 (mean±SD) 9.07±0.51 11.26±0.42 31.25 <0.001
1
* 

Hematocrit 
(g/dl) 

(mean±SD) 28.17±1.2 34.17±0.83 22.42 <0.001
1
* 

WBCs
(/mm3) 

(mean±SD) 3953±584 7458±2636 7.11 <0.001
1
* 

Platelet count 
(/mm3) 

(mean±SD) 214±16.75 219±12.41 1.23 0.521
1
 

MPV 
(fl) 

(mean±SD) 8.59±0.26 9.61±0.19 17.36 <0.001
1
* 

PDW (mean±SD) 15.98±0.33 14.22±0.41 18.44 <0.001
1
* 

 

Independent t-test;  *Statistically significant when p-value <0.05. 

 

Abbreviations: WBCs=white blood cells; 

MPV=mean platelet volume; PDW=platelet 

distribution width 

This table shows highly statistically significant 

difference between both groups as regard to 

hemoglobin, hematocrit, WBC, MPV and PDW.          
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The mean hemoglobin levels were9.07±0.51g/dl 

and 11.26±0.42g/dl in TPL and control group, 

respectively (p<0.001). The mean hemoglobin levels 

were significantly lower in the study group. 

 MPV levels were  8.59±0.26(fL)  and 

9.61±0.19(fL) in TPL  and control group, respectively 

(p<0.001).  MPV levels were significantly lower in the 

study group. 

PDW levels were15.98±0.33 and 14.22±0.41) in 

TPL and control group, respectively (p<0.001). PDW 

levels were significantly higher in the study group. 

The mean MPV and hemoglobin levels were 

significantly lower in  TPL group and  PDW levels 

were significantly higher.  

 Regarding the platelet count, there was no 

statistically significant difference between the TPL and 

control groups( p value =0.521). 
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Fig (1) Mean hemoglobin of both groups. 
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Fig (2) Mean platelet count of both groups. 
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Fig (3) ROC curve of Hemoglobin. 

 

 
 

Fig (4) ROC curve of MPV. 

 

 
Fig (5) ROC curve of PDW. 
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4. Discussion 

Platelet indices vary also depending on the 

gestational week. In general, dilutional 

thrombocytopenia exists with a compensatory increase 

in MPV and PDW levels during the pregnancy [6,7]. 

In this study, the mean hemoglobin levels were 

9.07±0.5 g/dl and 14.33±0.67 g/ dl in TPL and control 

group, respectively (p<0.001). The mean hemoglobin 

levels were significantly lower in TPL group. The 

association between maternal anemia and preterm 

delivery is controversial. Several studies have showed 

that maternal anemia was associated with preterm labor 

[1], whereas some studies found no correlation 

between maternal anemia and poor pregnancy 

outcomes including preterm delivery [5,2]. 

As a result, preliminary findings of this study 

showed that hemoglobin level less than 9.07 g/dl may 

predict TPL with sensitivity, specificity were 

calculated 67%, 48% respectively. 

This is similar to Artunc Ulkumen et al., [8] study 

about " Platelet distribution width (PDW): A putative 

marker for threatened preterm labour" that included 

201 pregnant women with threatened preterm labour 

admitted between 2009 and 2013 and 192 healthy 

pregnancies was conducted and found that the mean 

hemoglobin levels were 9.8±3.8 g/dl and 11.26±0.42 g/ 

dl in TPL and control group, respectively (p=0.01) also 

The mean hemoglobin levels were significantly lower 

in TPL group.  

In this study patients of TLP group had mean 

hematocrit levels significantly lower 28.17±1.2 than 

control group 34.17±0.83 (p<0.001). This result 

agree with the study of   Artunc Ulkumen et al., [8] 

who found that the mean hematocrit levels were 

29.1±10.3g/dl and 33.5±9.5 g/ dl in TPL and control 

group, respectively (p=0.005) also mean hematocrit 

levels were significantly lower in TPL group.  

The mean platelet count was 214±16.75 /mm3 and 

239±12.41/mm3, in study and control groups with 

insignificant difference (p=0.521). 

Also, Artunc Ulkumen et al., [8] found that mean 

platelet count had no statistically significant difference 

between the TPL and control groups.  

In the current study, MPV levels were 8.59±0.26 

and 9.61±0.19, in TPL and in control groups, 

respectively (p<0.001). Where lower MPV levels in 

this study may be the result of the possible high-grade 

inflammation in the etiology of TPL. 

Also, about PDW levels were15.98±0.33 and 

14.22±0.41) in TPL and control group, respectively 

(p<0.001). PDW levels were significantly higher in the 

study group.This is similar to Artunc Ulkumen et al., 

[8] who found that MPV levels were significantly 

lower in TPL group (p=0.01); whereas PDW levels 

were significantly higher in TPL group (p=0.05) .  

All blood samples in this study were collected in 

tubes containing potassium ethylenediaminetetraacetate 

(EDTA) as the anticoagulant agent and they were 

analyzed in two hours following the sampling. 

Previous studies mentioned some difficulties in 

interpreting the results about the platelet indices. The 

fact that MPV and PDW levels change in a time-

dependent manner lead to some different results 

according to the time period between the blood 

sampling and sample analyzing. Furthermore, 

the use of different anticoagulant agents in the 

blood tube also affect the platelet indices [9]. These 

above-mentioned factors may be the cause of different 

comments in previous studies about platelet indices 

[10,11].  

However, previous studies showed that MPV 

values are not affected if the measurement is within 

one hour of blood sampling [12].  

This is in agreement with Artunc Ulkumen et al., 

[8] study found that MPV levels were 9.23±1.38 and 

9.71±1.47, PDW levels were 16.78±0.96 and 

15.75±10.25 in TPL and in control groups, respectively 

(p= 0.01, 0.05, respectively). 

ROC curve analysis for MPV levels of this study 

patients revealed that MPV levels may be used for 

discriminating high risk population for preterm labour. 

By using a cut-off value 8.59 for MPV with sensitivity 

and specificity of 64%, 46% respectively. 

Also, ROC curve analysis for PDW in this study 

revealed an area under curve (AUC) 63%. By using a 

cut-off value 15.98 for PDW, sensitivity was 68% and 

specificity was 47% for TPL. 

This is in agreement with Artunc Ulkumen et al., 

[8] study who found that by using a cut-off value 16.15 

for PDW, sensitivity was 76.1% and specificity was 

43.5% for TPL. 

In this study it is noticed that MPV levels were 

significantly lower and PDW levels were significantly 

higher in the TPL group, which created a hope for us 

that decreasing MPV and increasing PDW levels may 

predict TPL. 
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