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Abstract: 
Background: Vaginal bleeding during the first trimester is a common obstetric complication and may be 
associated with underlying hemostatic alterations. Prothrombin time (PT), international normalized ratio (INR), 
and platelet count are essential parameters for assessing coagulation status. 
Objective: To evaluate PT, INR, and platelet counts among women presenting with vaginal bleeding in the first 
trimester and determine their association with pregnancy outcomes. 
Methods: This prospective observational study was conducted at Zoram Medical College & Hospital, Mizoram, 
from January 2023 to December 2025. A total of 60 pregnant women presenting with first-trimester vaginal 
bleeding were included. PT, INR, and platelet counts were measured and analyzed. Statistical analysis was 
performed using SPSS version XX. Chi-square test and Student’s t-test were applied where appropriate, and a p-
value <0.05 was considered statistically significant. 
Results: Prolonged PT was observed in 25% of patients, while elevated INR was noted in 21.7%. 
Thrombocytopenia was present in 16.7% of cases. Abnormal PT, INR, and platelet counts were significantly 
associated with increased severity of bleeding and adverse pregnancy outcomes (p<0.05). 
Conclusion: Coagulation parameters play a significant role in evaluating first-trimester bleeding and may help 
predict outcomes. 
Keywords: Prothrombin time, INR, Platelet count, First trimester bleeding, Pregnancy. 
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Introduction

First-trimester vaginal bleeding complicates 
approximately 20–25% of all pregnancies and 
remains a significant cause of maternal anxiety and 
adverse pregnancy outcomes [1,2]. The etiologies 
range from benign causes such as implantation 
bleeding to more serious conditions like threatened 
abortion, inevitable abortion, ectopic pregnancy, and 
molar pregnancy [3]. Early identification of risk 
factors associated with adverse outcomes is crucial 
for appropriate management and counseling. 

Hemostasis during pregnancy undergoes significant 
physiological changes, leading to a hypercoagulable 
state characterized by increased clotting factors and 
reduced fibrinolysis [4]. While this adaptation is 
protective against hemorrhage during delivery, it 
may also predispose to thromboembolic events and 
altered coagulation profiles [5]. 

Prothrombin time (PT) and international normalized 
ratio (INR) are widely used to assess the extrinsic 

pathway of coagulation and liver function [6]. 
Alterations in PT and INR during early pregnancy 
may indicate underlying coagulopathy or systemic 
pathology contributing to bleeding [7]. Similarly, 
platelet count plays a crucial role in primary 
hemostasis, and thrombocytopenia has been 
associated with increased bleeding risk [8]. 

Several studies have highlighted the role of 
coagulation abnormalities in adverse pregnancy 
outcomes, including miscarriage and placental 
dysfunction [9–11]. However, limited data are 
available focusing specifically on first-trimester 
bleeding and its correlation with PT, INR, and 
platelet counts. 

Understanding these relationships may help 
clinicians identify high-risk patients early and 
improve outcomes through targeted interventions 
[12–14]. Therefore, this study aims to evaluate 
coagulation parameters in women presenting with 
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first-trimester bleeding and analyze their association 
with clinical outcomes. 

Materials and Methods 

Study Design and Setting: This prospective 
observational study was conducted at Zoram 
Medical College & Hospital, Mizoram, from 
January 2023 to December 2025. 

Study Population: Pregnant women presenting 
with vaginal bleeding during the first trimester were 
included. 

Inclusion Criteria 

• Confirmed intrauterine pregnancy 
• Gestational age ≤12 weeks 
• Presence of vaginal bleeding 

Exclusion Criteria 

• Known coagulation disorders 
• Use of anticoagulant drugs 
• Chronic liver disease 
• Platelet disorders 

Sample Size: A total of 60 patients were included. 

Data Collection: Detailed history, clinical 
examination, and laboratory investigations were 
performed. Blood samples were analyzed for PT, 
INR, and platelet counts. 

Statistical Analysis: Data were analyzed using 
statistical software. Continuous variables were 
expressed as mean ± SD and categorical variables as 
percentages. Chi-square test and t-test were applied 
where appropriate. 

Results 

A total of 60 pregnant women presenting with first-
trimester vaginal bleeding were included in the 
study. The demographic profile, coagulation 
parameters, platelet counts, and their association 
with bleeding severity and pregnancy outcomes 
were analyzed. 

1. Demographic Characteristics 

The age distribution of study participants is 
presented in Table 1.

Table 1: Age Distribution of Study Participants (n = 60) 
Age Group (years) Frequency Percentage (%) 
<25 22 36.7 
25–30 25 41.7 
>30 13 21.6 

 
As shown in Table 1, the majority of participants 
(41.7%) were in the 25–30 years age group, 
followed by those aged <25 years (36.7%). 

2. Prothrombin Time (PT) and INR 
Distribution 

The distribution of PT and INR values among the 
study participants is shown in Table 2.

Table 2: Distribution of PT and INR (n = 60) 
Parameter Normal (n) Normal (%) Abnormal (n) Abnormal (%) 
PT 45 75.0 15 25.0 
INR 47 78.3 13 21.7 

 
As illustrated in Table 2, prolonged PT was observed in 25% of cases, while elevated INR was noted in 21.7% 
of patients. 

 
Figure 1: Distribution of Prothrombin Time (PT) Values 
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Figure 2: Distribution of INR Values 

 
As depicted in Figure 1 and Figure 2, the majority 
of patients had normal coagulation parameters; 
however, a significant proportion exhibited 
abnormalities. 

3. Platelet Count Distribution 

Platelet count distribution is summarized in Table 3.

 
Table 3: Platelet Count Distribution (n = 60) 

Platelet Count Category Frequency Percentage (%) 
Normal 50 83.3 
Low (Thrombocytopenia) 10 16.7 

As shown in Table 3, thrombocytopenia was present in 16.7% of the study population. 

 
Figure 3: Platelet Count Distribution 

 
Figure 3 demonstrates that most patients had normal 
platelet counts, with a smaller subset exhibiting 
reduced platelet levels. 

4. Association Between Coagulation 
Parameters and Severity of Bleeding 

The relationship between coagulation abnormalities 
and severity of bleeding is shown in Table 4.
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Table 4: Association of Coagulation Parameters with Severity of Bleeding 
Parameter Mild Bleeding (n = 35) Moderate/Severe Bleeding (n = 25) p-value 
Abnormal PT 5 10 0.03* 
Abnormal INR 4 9 0.04* 
Low Platelets 3 7 0.05* 

 
(*Statistically significant) As seen in Table 4, abnormal PT, elevated INR, and 

thrombocytopenia were significantly more common 
in patients with moderate to severe bleeding.

 

 
Figure 4: Coagulation Abnormalities According to Bleeding Severity 

 
Figure 4 clearly illustrates that coagulation 
abnormalities were more prevalent among patients 
with increased bleeding severity. 

5. Association Between Laboratory Parameters 
and Pregnancy Outcomes 

The association between laboratory findings and 
pregnancy outcomes is presented in Table 5

 
Table 5: Association of Laboratory Parameters with Pregnancy Outcomes 

Parameter Favorable Outcome (n = 38) Adverse Outcome (n = 22) p-value 
Abnormal PT 6 9 0.02* 
Abnormal INR 5 8 0.03* 
Low Platelets 4 6 0.04* 

 
(*Statistically significant) As demonstrated in Table 5, abnormal PT, INR, and 

low platelet counts were significantly associated 
with adverse pregnancy outcomes.
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Figure 5: Laboratory Parameters and Pregnancy Outcomes 

 
As shown in Figure 5, abnormalities in coagulation 
parameters were more frequent in patients with 
adverse outcomes. 

Summary of Key Findings 

• Prolonged PT was observed in 25% and 
elevated INR in 21.7% of cases.  

• Thrombocytopenia was present in 16.7% of 
patients.  

• Coagulation abnormalities were significantly 
associated with increased severity of bleeding.  

• Abnormal PT, INR, and platelet counts were 
significantly associated with adverse pregnancy 
outcomes.  

Discussion 

The present study evaluated coagulation parameters 
among women presenting with first-trimester 
bleeding and found significant associations between 
abnormal PT, INR, and platelet counts with adverse 
outcomes. 

Our findings are consistent with previous studies 
that reported coagulation abnormalities in early 
pregnancy complications [15–18]. The 
hypercoagulable state of pregnancy may become 
dysregulated in pathological conditions, leading to 
either thrombosis or bleeding [19,20]. 

In this study, 25% of patients exhibited prolonged 
PT, suggesting impairment in the extrinsic 
coagulation pathway. Similar observations have 
been reported in studies where prolonged PT was 
associated with increased miscarriage risk [21–23]. 

INR abnormalities were also noted and correlated 
with bleeding severity. Elevated INR values indicate 
reduced clotting efficiency, which may exacerbate 
bleeding episodes [24]. 

Thrombocytopenia was observed in 16.7% of 
patients, aligning with previous reports linking low 
platelet counts to adverse pregnancy outcomes [25–
27]. Platelets play a critical role in maintaining 
vascular integrity, and their deficiency may worsen 
bleeding tendencies. 

The study highlights the importance of routine 
coagulation assessment in early pregnancy bleeding 
cases. Early detection of abnormalities can aid in 
risk stratification and management planning [28-30]. 

Conclusion 

PT, INR, and platelet counts are valuable parameters 
in evaluating women with first-trimester vaginal 
bleeding. Abnormalities in these parameters are 
associated with adverse outcomes and should be 
routinely assessed to improve clinical management. 
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