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Introduction
Coagulation is the process by which blood forms clot. It is an 

important part of haemostasis; the cessation of blood loss from a 
damage vessel, where by a damaged blood vessels wall is covered 
by a platelet and fibrin containing clot to stop bleeding and begin 
repair of haemorrhage or obstructive clotting [1]. Coagulation 
begins almost instantly after an injury to the blood vessels has 
damaged the endothelial lining the vessel.

Thrombin is an enzyme that presides over the conversion of 
fibrinogen to fibrin. Thrombin is the essential enzyme product 
of the blood coagulation enzymatic cascade. It is a “trypsin-like” 
serine protease protein that in humans is encoded by the F2 gene  
[2]. Prothrombin (coagulation factor II) is proteolytically cleaved  

 
to form thrombin in the first step of the coagulation cascade, 
which ultimately results in the stemming of blood loss. Thrombin 
in turn acts as a serine protease that converts soluble fibrinogen 
into insoluble strands of fibrin, as well as catalyzing many other 
coagulation-related reactions. In the blood coagulation pathway, 
thrombin acts to convert factor XI to XIa, VIII to VIIIa, V to Va, 
and fibrinogen to fibrin. In a country like Nigeria, high maternal 
mortality and foetal wastage is associated with high incidence 
of ante partum and post-partum haemorrhage, high parity, high 
case of unbooked pregnant women turn up in labour without any 
antenatal care, high patronage of unqualified traditional birth 
attendants (TBA’s), home deliveries not supervised by trained 
personnel, inadequate and inaccessible health facilities and late 
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Aim: The aim of this study was to determine the effect of pregnancy on the thrombin time when compared with of non-pregnant control 
women.

Background: Pregnancy is the fertilization and development of one or more offspring, known as an embryo or foetus in a woman’s uterus. 
Pregnancy is characterized by an increase in plasma concentration of several coagulants.

Design: This is a case- control study designed to include 100 pregnant women as the subjects and 50 non-pregnant women as controls.

Methods: The thrombin time was determined using Thrombin reagent produced by Diagnostic Reagents Ltd (UK). Thrombin time of 
pregnant subjects were compared with that of non-pregnant controls.

Result: The thrombin time of 100 consecutively-recruited pregnant women and 50 non-pregnant women (as controls) were studied. 
The mean age and range of pregnant subjects were aged 25.52±4.92 years and 18 to 34. The thrombin time of pregnant women was shorter 
(14.35±1.69 seconds) compared to that of non-pregnant women (21.84±0.77 seconds) (p=0.001). The mean TT of the pregnant subjects was 
compared based on trimester, and the mean thrombin time was significantly higher (p=0.05) among pregnant women in the first trimester 
(15.1±2.0 seconds) compared to the second (14.2±1.6 seconds) and third trimester (14.1±1.5 seconds) (p=0.05). 

Conclusion: This study has shown that variations in the thrombin levels are evident in pregnancy. The results of this research work conclude 
that there is a significant difference in thrombin levels in pregnancy when compared with non-pregnant control women.
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presentation of cases to health facilities [2,3]. There is paucity on 
the thrombin time among pregnant women of African descent in 
Sokoto, Nigeria.

Pregnancy is a risk factor for venous thrombosis. Venous 
thromboembolism is an important cause of maternal morbidity 
and mortality. There is need to evaluate the effect of pregnancy 
on haemostatic parameters (TT) in other to reduce the risk of 
development of thromboembolism and excessive loss of blood 
during delivery and improve the antenatal care given to pregnant 
women. The aim of this study is to determine the effect of 
pregnancy on the thrombin time of women attending antenatal 
clinic in Specialist Hospital Sokoto State of Nigeria. The Specific 
Objectives were; to determine the effect of pregnancy on the 
thrombin concentration of pregnant women in Sokoto, Nigeria, 
to compare the thrombin time of pregnant and non- pregnant 
women in Sokoto, Nigeria and to determine the effect of trimester 
on the thrombin time of pregnancy women in Sokoto, Nigeria. 
Information on this study will be used to improve the management 
of haemostatic complications associated with pregnancy and will 
help improve the quality of antenatal care offered to pregnant 
women in the State.

Materials and Methods
Study area

This study was conducted in the Specialist Hospital Sokoto 
State. Sokoto is a city located in the extreme Northwest of Nigeria, 
near to the confluence of the Sokoto River and the Rima River. The 
metropolitan city of Sokoto covers an area of 60.33km (Collins 
Maps, 2013). It is in the dry Sahel surrounded by sandy savannah 
with an annual average temperature of 28.3 °C (82.9 °F). The 
warmest months are February to April, the rainy season is from 
June to October, during which showers are a daily occurrence. 
From late October to February, during the ‘cold season’, the 
climate is dominated by the Harmattan wind blowing Sahara 
dust over the land. Sokoto State has a projected population of 
3.7 million people based on 2006 census. The State is made up 
of two major ethnic groups namely, Hausa & Fulani [4]. All the 
samples collected (4.5mls citrated venous blood) were analyzed 
at the Haematology Department of Usmanu Danfodiyo University 
Teaching Hospital (UDUTH) Sokoto. It is among the Hospitals that 
were established in May 1980 as a second-generation teaching 
hospitals along with Calabar, Port Harcourt, Ilorin, Maiduguri 
and Jos. The hospital started operating at the Specialist hospital, 
Sokoto. It has witnessed different kinds of transformations in 
recent years which have translated into the provisions of tertiary 
health care service to the entire Northwest region.

Sample population 
The study population comprised of adult pregnant visiting 

the antenatal clinic in Specialist Hospital Sokoto. The control 
participants were age-matched, non-pregnant women residing in 
Sokoto metropolis. Subjects and control participants were aged 
18-40 years.

Study design
This is a case control study designed to include 100 pregnant 

women as the subjects and 50 non-pregnant women as controls.

Eligibility criteria
All consenting adults (≥18 years) pregnant (subjects) and 

non-pregnant (controls) without any history of bleeding disorders 
or oral anticoagulants use were excluded from the study. Control 
participant were non-menopausal and non- menstruating.

Exclusion criteria
All women who do not meet the eligibility criteria are 

excluded from this study. Menopausal and menstruating women 
are also excluded as control. Pregnant and control subjects with 
bleeding disorders, underlying coagulation disorders, pregnancy 
related problem, patients on anticoagulants therapy and patients 
that refused to give consent were excluded.

Sample collection
For each subject a tourniquet was applied around the arm, 

the antecubital fosa was disinfected with cotton wool soaked in 
methylated spirit. About 4.5mls of venous blood was collected 
using a 5mls syringe into sodium citrate anticaogulated tube. 
The blood was centrifuged to obtain citrated plasma. The citrated 
plasma was used for the determination of fibrinogen and thrombin 
concentration.

Methods
Thrombin Time Test

Principle
Thrombin time is proportional to fibrinogen concentration of 

the plasma. The thrombin time was determined using Thrombin 
reagent produced by Diagnostic Reagents Ltd (UK). 

Procedure

A. Two hundred micro liters (200µl) of patient plasma was 
added to a test tube and warmed at thirty-seven degree (370 
ºC).

B. One hundred micro liters (100µl) of bovine thrombin 
was added.

C. The thrombin time was recorded using a stopwatch as 
the time taken to form a clot following the addition of the 
bovine thrombin.

Reference Range for Thrombin
The normal range for Thrombin is 15-23 seconds.

Statistical Analysis
Data obtained was entered manually into computer statistical 

software (SPSS version 20.0). Results were expressed as 
mean±standard deviation. Student t-test was used to compare 
means difference of FIBC and Thrombin between pregnant and 
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non- pregnant women. A p-value of ≤0.05 was considered as 
statistically significant in all statistical comparisms.

Results
The thrombin time of 100 consecutively-recruited pregnant 

women and 50 non-pregnant women (as controls) were studied. 
The mean age and range of pregnant subjects were aged 
25.52±4.92 years and 18 to 34. The mean thrombin time observed 

among the pregnant subjects was 14.35 Seconds. Table 1 shows 
the mean Thrombin Time of pregnant subjects and the non- 
pregnant controls. The mean of TT observed among the pregnant 
subjects was compared against the non -pregnant controls. The TT 
(p=0.001) was shorter among the pregnant subjects (14.35±1.69 
Seconds) respectively compared to the non-pregnant controls 
(21.84±0.77 1.69 Seconds).

Table 1: Table of values showing Mean Thrombin Time of Pregnant Subjects and Non- Pregnant Controls.

Haemostatic Parameter Pregnant Subjects Non-Pregnant Controls T df P-Value

Thrombin (Seconds) 14.35±1.69 21.84±0.77*** -37.32 146.93 0.001

***statistically significant (p<0.001) as compared to control. The thrombin time of pregnant women was shorter (14.35±1.69 seconds) compared to 
that of non-pregnant women (21.84±0.77seconds).

Table 2: Table of values showing Mean Thrombin Time among Pregnant 
Subjects based on trimesters.

Trimester
Number

Thrombin (Seconds)
X±SD

1st Trimester 22 15.05±1.5b

2nd Trimester 31 14.23±1.6ab

3rd Trimester 47 14.11±2.0a

Significance 0.05

The mean thrombin time was significantly higher (p=0.05) among 
pregnant women in the first trimester (15.1±2.0 seconds) compared to 
the second (14.2±1.6 seconds) and third trimester (14.1±1.5 seconds). 
The results conclude that there is a significantly shorter thrombin time in 
the first trimester compared to the second and 3rd trimesters.

Table 2 shows the mean thrombin time among the pregnant 
subjects based on trimesters. The mean TT of the pregnant 
subjects was compared based on trimester. The mean thrombin 
time was significantly higher (p=0.05) among pregnant women 
in the first trimester (15.1±2.0 seconds) compared to the second 
(14.2±1.6 seconds) and third trimester (14.1±1.5 seconds).

The mean thrombin time was significantly higher (p=0.05) 
among pregnant women in the first trimester (15.1±2.0 
seconds) compared to the second (14.2±1.6 seconds) and third 
trimester (14.1±1.5 seconds). The results conclude that there 
is a significantly shorter thrombin time in the first trimester 
compared to the second and 3rd trimesters.

Discussion
Physiological changes in pregnancy affect the coagulation 

and fibrinolytic systems. Many of the clotting factors increase and 
anticoagulation factors decrease causing augmented coagulation 
and decreased fibrinolysis. Pre-existing coagulopathies may affect 
the course of pregnancy and nature of coagulopathy may also be 
modified by pregnancy. Changes in coagulation affect the mode 
of delivery. Haemostatic abnormalities have been associated with 
various complications of pregnancy [5]. This research work was 
carried out to assess the Thrombin time of pregnant women in 
Sokoto North Western Nigeria compared to the non-pregnant 
controls.

This study indicated a statistically significant lower Thrombin 
time among pregnant subjects compared to the non-pregnant 
controls (p=0.001). This finding is consistent with previous report 
[6] which indicated that TT is slightly decreased in pregnancy and 
that this increase was a result of increased thrombin generation 
in pregnancy which also accounts for the hypercoagulability state 
in pregnancy, and also as a result a gross elevation of fibrinogen 
concentration [7]. Thrombin time is a function of the fibrinogen 
concentration in Plasma. Previous reports [8-12] indicated a 
significant increase in fibrinogen concentration during pregnancy. 
Pregnancy is known to be a procoagulable state; therefore, it is 
not surprising that this study and other studies have observed an 
increase in fibrinogen the precursor of fibrin beginning in early 
pregnancy [13-15].

 Thrombin is the essential enzyme product of the blood 
coagulation enzymatic cascade. Thrombin is a “trypsin-like” 
serine protease protein that in humans is encoded by the F2 gene 
[2]. Prothrombin (coagulation factor II) is proteolytically cleaved 
to form thrombin in the first step of the coagulation cascade, 
which ultimately results in the stemming of blood loss. Thrombin 
in turn acts as a serine protease that converts soluble fibrinogen 
into insoluble strands of fibrin, as well as catalyzing many other 
coagulation-related reactions. In the blood coagulation pathway, 
thrombin acts to convert factor XI to XIa, VIII to VIIIa, V to Va, and 
fibrinogen to fibrin.

It was also observed during the course of this research that 
trimester affects coagulation. We observed that Thrombin time 
was higher among pregnant women in the first trimester of 
pregnancy compared to the second and third trimester. This 
finding is at variance with a previous report by [8] which showed 
that thrombin level increased significantly in the third trimester 
when compared to first and second trimester. In pregnancy, 
physiological changes affect coagulation and fibrinolytic system. 
These physiological changes are seen in blood volumes, blood 
pressure, gastrointestinal system, metabolism, renal physiology, 
the endocrine system, haematological parameters, liver enzymes 
[16]. Many clotting factors increase and anticoagulation 
factors decrease causing augmented coagulation and decrease 
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fibrinolysis [17]. Haemostasis abnormalities have been associated 
with various complications of pregnancy [5]. These changes 
in haemostatic system are considered to be in preparation for 
the maintenance of the placental function which occurs during 
pregnancy. These substances stimulate clot formation to stop 
maternal blood loss. As placental blood flow is up to 700ml/min 
considerable haemorrhage can occur if clotting fails. Pregnancy 
is a complex physiological process with many physiological 
changes as seen in increased coagulation factors and decreased 
anticoagulation factors. During pregnancy, there are significant 
changes in coagulation in the direction of coagulability, thus 
decreasing bleeding complications in connection with delivery 
[18].

Finding from this study is in agreement with previous report 
that during normal pregnancy the haemostatic balance changes 
in the direction of hypercoagulability with increase in fibrinogen 
level and a decrease in thrombin time, thus decreasing bleeding 
complications in connection with delivery [19-23]. Previous 
report by Hui et al. [24] on their cohort of 58 women with 
singleton pregnancies observed that the levels of fibrinogen and 
thrombin time were higher in early pregnancy than those in non-
pregnant controls.

In this present study, the thrombin time was lower in pregnant 
women than in non-pregnant women. This finding indicates that 
the haemostatic reference intervals being used generally based 
on samples from non-pregnant women may not be correct, is 
not relevant to pregnant women and can potentially hinder 
the accurate diagnosis and treatment of haemostatic disorders 
during pregnancy. This observation is consistent with previous 
reports which suggest that gestational age-specific reference 
values are essential for the accurate interpretation of a subset 
of haemostatic tests during pregnancy, delivery, and puerperium 
[25,26]. Similarly, Réger et al. [27] reported in a previous study 
that normal pregnancy is associated with hypercoagulable 
state. Elevated markers of coagulation and fibrinolytic system 
activation indicate increased thrombin activity and increased 
fibrinolysis following fibrin formation throughout pregnancy. 
These changes exceed the biological variability in most cases. 
Haemostatic reference intervals are generally based on samples 
from non-pregnant women. Thus, they may not be relevant to 
pregnant women, a problem that may hinder accurate diagnosis 
and treatment of haemostatic disorders during pregnancy.

Conclusion
This study has shown that variations in the thrombin levels 

are evident in pregnancy. The results of this research work 
conclude that there is a significant difference in Thrombin levels 
in pregnancy when compared with non-pregnant control women.

Recommendations
Finding from this study is a wakeup call on the need to 

routinely monitor haemostatic parameters of pregnant women. 

There is need to develop haemostatic reference intervals 
for pregnant women in the area. Current reference intervals 
being used are generally based on samples from non-pregnant 
women. This may hinder the accurate diagnosis and treatment 
of haemostatic disorders during pregnancy. It is recommended 
that pregnant women with haemostatic complications should 
be under the management and care of a qualified obstetrician 
to mitigate the possible negative effect during pregnancy and 
delivery. There is also the need to provide the necessary facilities 
and trained Medical Laboratory Scientist to facilitate the effective 
diagnosis and monitoring of haemostatic disorders associated 
with pregnancy.
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