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INTRODUCTION 

Pregnancy is the carrying of one or more offspring. The 

period of pregnancy was classified into three trimesters 

(First, second and third trimester) each of it about three 

months according to the changes that take place over 

time.
[1]

 

 

Normal pregnancy women were reported by many 

changes in the haemostatic system, leading them to refer 

as a Hypercoagulable state.
[2]

 Many pregnancies are 

suffering from thrombotic episodes
 
such as deep vein 

thrombosis or pulmonary embolism.
[3]

 

Thromboembolism during pregnancy is a major factor in 

mortality and morbidity, which represent up to five times 

risk in pregnancy than non pregnant women.
[4]

 Many 

studies reported a marked increase of factors VII, VIII, 

and X, in pregnancy women.
[5,6]

 

 

Fibrinogen is the plasma protein precursor of fibrin, 

which when cross-linked, becomes the principal 

component of the fibrin clot. Fibrinogen have three 

major functional processes; firstly the conversion of 

soluble fibrinogen into insoluble fibrin during blood 

coagulation, secondly it localized and activates the 

fibrinolysis system on polymerized fibrin and Lastly it 

binds to blood cells to mediate the inflammatory 

response, hemostasis, tissue repair and angiogenesis.
[7]

 

 

The estimation of plasma fibrinogen is helpful not only 

in the early diagnosis of haemostatic failure but also to 

guide replacement therapy during the fibrinopenic 

state.
[8]

 The fibrinogen deficiency in pregnancy may 

associate with complications such as recurrent 

miscarriage, antepartum hemorrhage (APH), postpartum 

hemorrhage (PPH), and Thrombosis.
[9]

 In addition, low 

level of fibrinogen in pregnancy can indicate that 

pregnant women may develop eclampsia, which 

considers the major causes of maternal morbidity and 

mortality in the world. On the other hand, elevated 

fibrinogen level is dangerous because it leads to poor 

circulation, clogged blood vessels and veins. This means, 

that the child does not receive the nutrients and in severe 

cases abortion may result.
[10,11]
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ABSTRACT 

Background: Normal pregnancies are described by hypercoagutable state, so the determination of haemostatic 

parameters level is important in the diagnosis, treatment and follow up of haemostatic disorders in pregnancy. This 

study was aimed to determine the fibrinogen level among Sudanese healthy pregnant women in different 

trimesters. Material and methods: A total of 150 healthy pregnant women (50 samples from each trimester), and 

50 healthy non-pregnant women as a control group were enrolled in this study. It was conducted in Al Ribat 

Hospital and Elsheikh Mohammed Ali Fadul Hospital in Khartoum state during May to August 2016. Fibrinogen 

level was measured by Clauss method. SPSS version 21 was used to analyze the Data. Results: The mean of 

fibrinogen concentration in the first, second and third trimesters were (243.0, 273.0, 379.0 mg/dl) respectively, 

while the mean of fibrinogen concentration in control group was (201.0 mg/dl), the ANOVA test showed 

significant increased of fibrinogen level among different trimesters compared to control group (p value = 0.00). 

Conclusion: The present study showed that fibrinogen level increases in pregnant women compared to the non-

pregnant control group and this increase began in the first trimester and reach its peak in third trimester.  
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It is not known to what extent pregnancy affect the 

fibrinogen level of pregnant Sudanese women in the 

different trimester. In Sudan no reference value for the 

pregnant women and so the reference value of fibrinogen 

level was derived from non- pregnant women and 

routinely used for pregnant women. As it is important to 

know the level of fibrinogen, the aim of this study was to 

determine the fibrinogen level in apparently healthy 

Sudanese pregnant women in three trimesters and 

compare it to the normal level in non- pregnant women. 

 

MATERIALS AND METHODS 

This study was descriptive cross sectional hospital based 

study. It was carried out in Al Ribat Hospital and 

Elsheikh Mohammed Ali Fadul Hospital in Khartoum 

state- Sudan during the period of May to August 2016. 

The study was included 150 apparently healthy pregnant 

women and 50 non- pregnant healthy women as a 

control. Their aged ranged between 15-45 year old, with 

the medium age of 26 years. The study had been 

approved from the ethical committee of ministry of 

health; Khartoum- Sudan in addition to a written 

informed consent was obtained from all participated 

pregnant women. Demographic and clinical data were 

collected in structured questionnaire. Each pregnant 

women with history or evidence of thrombotic or 

bleeding tendency have been excluded from the study. 

 

A total of 4.5 ml of venous blood was collected in 3.2% 

sodium citrate container. Blood was centrifuged at 1500 

rpm for 15 minutes to obtain citrated Platelets poor 

plasma. Then the citrated plasma was used for the 

determination of fibrinogen level by Clauss method 

procedure.
[12,13]

 

 

Data was analyzed using the statistical package for social 

science (SPSS) version 21. Results were expressed as 

mean ± standard deviation. Independent t-test was used 

to compare means difference of fibrinogen level between 

pregnant and non- pregnant women. The statistical was 

considered significant difference when the p. value was ≤ 

0.05. 

 

RESULTS 

In this study 200 citrated plasma sample were collected 

from 150 pregnant women their ages ranged between 15-

45years old mean 26 years and 50 non-pregnant women 

with the same ages as control group, the studied group 

have been categorized, 50 women from each trimester. 

 

The result showed that the plasma fibrinogen in control 

group ranged from (175-315.mg/dl), mean (201 mg/dl). 

In the first trimester group the fibrinogen level ranged 

from (175mg/dl -426mg/dl), mean (243 mg/dl). In the 

second trimester group the plasma fibrinogen ranged 

from (175 mg/dl -465.0mg/dl), mean (273 mg/dl). In the 

third trimester group the plasma fibrinogen ranged from 

(190 mg/dl -570 mg/dl), mean (379 mg/dl) Figure 1. 

 

 
Figure 1: The mean concentration of fibrinogen (FIB) level among pregnant women in different trimester and 

control group 

 

ANOVA test showed significant statistical differences 

(P.value = 0.00) for the Fibrinogen level in non pregnant 

control group and pregnant groups in different trimesters 

(First trimester, second trimester and third trimester) 

(Table 1). 
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Table 1: fibrinogen level in study pregnant and control group  

Pregnant groups trimesters 
Fibrinogen level ± SD 

Mean SD P.value 

First trimesters 243 62.29554 

0.00 
Second trimesters 273.64 72.71188 

third trimesters 379.58 95.89676 

Control group 201.08 31.45184 

 

The multi comparison LDS - test revealed significant 

statistical differences in fibrinogen level between the 

pregnant women result in the three trimesters and control 

non pregnant women (Table 2). 

 

Table 2: multiple Comparison of fibrinogen levels among different trimesters and non-pregnant control group 

Group Compared groups 
Mean difference of 

fibrinogen levels 
P. value 

Control 

First trimester 41.92 0.00 

Second trimester 72.56 0.00 

Third trimester 178.5 0.00 

First trimester 

Control 41.92 0.00 

Second trimester 30.64 0.03 

Third trimester 136.58 0.00 

Second trimester 

Control 72.56 0.00 

First trimester 30.64 0.03 

Third trimester 105.94 0.00 

Third trimester 

Control 178.50 0.00 

First trimester 136.58 0.00 

Second trimester 105.94 0.00 

 

The statistical analysis showed significant differences in 

fibrinogen level in our study results in the three 

trimesters and other study done in Nigeria and USA with 

P.value=0.00 (Table 3). 

 

Table 3: Comparison of fibrinogen levels in present study and other studies  

Duration Fibrinogen level 
Present 

Study 
Nigeria

[14]
 USA

[15]
 P.value 

First Trimester 
Mean ± SD 

Range 

243±62 

175-426 

219±71 

177-361 

377±67 

244-510 

0.00 
Second 

Trimester 

Mean ± SD 

Range 

273±72 

175-465 

242±57 

128-356 

414 ±62 

291-538 

Third Trimester 
Mean ± SD 

Range 

379±95 

190-570 

331±56 

219-443 

496 ±62 

373-619 

 

DISCUSSION 

The coagulation system undergoes significant changes 

during pregnancy. Fibrinogen level has a great impact to 

determine earlier evidence of the hypercoagulable state 

of pregnancy. The aim of the study is to determine the 

concentration of fibrinogen among apparently healthy 

Sudanese pregnant women in different trimesters. 

 

In present study, there was a significant increase of 

fibrinogen level in pregnancy when compared with the 

non pregnant control group; our result was in accordance 

with Duperray et al who reported a significant increase 

in fibrinogen concentration.
[16]

 

 

The study was showed ascending increase in fibrinogen 

level from the first, through second to third trimester, our 

results was in agreement with previous study  done by 

Choi JW and Mohammed ME ; in which they found that 

the plasma Fibrinogen level increased in pregnant 

women beginning in the first trimester and reach peak in 

the third trimester.
[17] 

Also the fibrinogen level was found 

to be statistically different between the three trimesters 

and the control group and these results was in agreement 

with Kasper et al.
[18]

 

 

When comparing the study findings with other studies 

done in Nigeria and USA, our result showed a significant 

lower fibrinogen level in the three trimesters compared 

to USA study and higher level than the study done in 

Nigeria (P. value=0.00), this may be due to many factors 

such as genetic and ethnic factors, age, diet, drug intake, 

geographical. This gives strong evidence for each 

country to establish their own range of fibrinogen level 

in pregnancy women. 

 

CONCLUSION 

The study was concluded that fibrinogen level was a 

significantly higher in pregnancy when compared with 
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non pregnant control group. On the other hand the 

fibrinogen level in pregnant group with different three 

trimesters was significantly different from the studies 

done in other countries. Thus implies the important of 

each country to use their own references value in 

pregnancy. 
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