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Abstract 

Background: Healthy pregnancy is usually associated with vast changes in blood clotting 
(hemostasis) and these changes are related to physiological adaptation, which ensures the blood 
stoppage when there is injury or during placenta separation. However, these changes may 
predispose them to thromboembolism during pregnancy and the Delivery period. The objective of 
this study was to assess the changes that occur in hemostatic parameters in third trimester pregnant 
women, especially von Willbrand Factor. This study was performed at Zytona Hospital, Khartoum 
State, Sudan.  

Materials and Methods: Thirty samples from the study group (pregnant) women and twenty from 
the control group (non-pregnant) women were randomly selected and verbal agreement was done. 
The age of the pregnant group were ranged from 17-39 to years, whereas the age of the non-
pregnant group were ranged from 17 to 45 years. Blood samples collected in a trisodium citrate 
anticoagulant tube were taken from each woman. The von Willbrand Factor antigen was 
determined using a fully automated STA compact max analyzer.  

Results: The results were analyzed using the SPSS program. For the pregnant group, the analysis 
showed a mean age of 26.97 with SD of ±6.14. The mean weight of the test group was 64.57 with 
SD of ±5.59. The mean value of von Willbrand factor was 172.77, show significant. In the control 
group, the analysis showed an age of 25.75 with SD of ±6.62. The mean weight of 61.2 with SD 
of ±7.71. The value of von Willbrand Factor was 92.75, which is insignificant.  

Conclusion: In summary we concluded that according to our result there is association between 
plasma vwf level, pregnant and age, but the result show no significant association between vwf 
and Weight in the test group. But in control group was insignificant and showed no association 
with the parameters. 
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1.1 Introduction 

            Hemostasis is a process in which blood loss or bleeding is stopped in the cooperation of 
multi-systems like endothelial, platelets, coagulation factors and fibrinolytic system; all these has 
work together to protect women from blood loss during miscarriage or childbirth. Normal 
pregnancy may occur in changes in the tissue factor pathway and lead to thrombosis or some other 
problems. (1,2,3) 

 Pregnancy is a risk factor for venous thrombosis and thromboembolism during normal pregnancy 
is 6 times higher than in the general female population of child-bearing age. Venous 
thromboembolism is the most common cause of maternal morbidity and mortality. (4,5) 

A Study done by Abdel Galil et al showed significant elevation of plasma in the third trimester of 
pregnancy. (6) Another study done by Afnan Hashim in 2014 showed that there is a significant 
association between pregnancy and plasma VWF levels. (7) 

 Another study done by Daniella N. Drury Stewart et al in November 2014 They concluded that 
VWF:Ag is significantly increased during pregnancy.” (8) 

A Similar study done by Jill M jonsen et al, They concluded their study found VWF antigen and 
FVIII concentrate levels were all increased (significant) in the third trimester. (9) 

 

 

2. Methodology 

 

2.1. Study Design 

Hospital based (cross sectional study). 

2.2. Study area and period 

This study was done during 2019 from March to June at Zytona hospital. 

 

http://www.usa-journals.com/
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2.3. Study population 

Sudanese pregnant Women from third trimester at different age and weight were recruited to 
participate in this study as well as non-pregnant women were enrolled as non-pregnant women 
(control group). 

2.4. Inclusion criteria 

All third trimester pregnant women. 

2.5. Exclusion criteria 

Pregnant with any disease or Drugs associated with a change in vWF level. 

2.6. Sample size 

The sample was collected from 30 third trimester pregnant women as (cases) and 20 normal 
individual non pregnant as (control). 

2.7. Data collection 

A questionnaire was filled for each patient by direct interviewing. 

2.8. Ethical consideration 

All patients were informed about the aim of the study and they gave their 
consent. 

2.9. Method of blood sample collection 

About 2.7ml of venous blood sample were collected using vacationer tube which 
contain 0.38% tri –sodium citrate and gently mixed and then separated immediately at 4500 rpm 
for 15 min after which platelet poor plasma (ppp) was collected in plain container and stored at -
20 ˚C until analysis. 

2.10. Estimation of Vwf: Ag 

2.10.1. Test Principle 

This assay is based on the change in turbidity of a microparticle suspension that is measured by 
photometry. A suspension of latex microplates, coated by covalent bonding with antibodies 
specific for VWF, is mixed with the test plasma whose VWF antigen level is to be assayed. An 
antigen-antibody reaction takes place, leading to an agglutination of the latex microparticles which 
induces an increase in turbidity of the reaction medium. This increase in turbidity is reflected by 
an increase in absorbance, the latter being measured photometrically. The increase in absorbance 
is a function of the VWF level present in the test sample. 
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2.10.2. Method  

Referred to the “Standard Operating Procedures” of the instrument for full details on how to 
proceed from this point. The VWF:Ag assay of the plasma to be tested is automatically carried 
out by the analyzer at 540 nm as soon as the samples have been loaded.  

2.11. Data analysis 

Data were collected manually in a master sheet and analysis was performed using computerized 
SPSS program. 

 

 

3. Result 

3.1.Von willbrand factor 

Von willbrand factor in the pregnant group showed minimum value as 77% and maximum value 
as 364%, with a mean of 172.77 above the normal range of VWF which is 50-160%. In the control 
group the minimum VWF was 59% and the maximum 135% with a mean value of 92.75, with in 
the normal range. Fig. (1,2) and  Table. (I,II) may clearly explain the effect of von willbrand 
factor. 

 

 

 

 

 

  

 

Fig. (1) The case of group. 

 

high low normal
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Fig. (2) The control of group. 

 

 

Table. I. Test group 

 

 

Table. II. Control group 

 

 

 

high low normal

Parameter Mean Minimum Maximum STD 
Age 26.97 17 39 6.14 
Weight\Kg 64.57 52 77 5.59 
VWF % 172.77 77 364 68.68 

Parameter Mean Minimum Maximum STD 
Age 25.75 17 45 6.62 
Weight\Kg 61.2 50 79 7.71 
VWF % 92.75 59 135 20.22 
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3.2. Age of Test and Control groups 

The age of test group were between 17-39 years. It mean the minimum value of test group was 17 
years and maximum value 39 years old. While the mean value as 26.97 in pregnant group, 
compared with 17 years as minimum value, 45 years old maximum value, and 25.75 as a mean 
value in the control group group. As you can see Fig. (3,4) and Table. (I,II) previous section. 

 

 
Fig. (3) The age of test group. 

 

 
Fig. (4) The age of control group. 
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3.3. weight of test and control groups 

The weight of test group  showed minimum value of 52 Kg, maximum value of 77 Kg and mean 
value as 64.57 Kg in the pregnant group, whereas the control group showed 50 Kg as minimum 
value, 79 Kg maximum value and 61.2 Kg mean value. Although the weight showed no association 
with the VWF both test and control groups. As explained Fig. (5,6) and Table. (I,II). 

 

 
Fig. (5) the weight of test group. 

 

 
Fig. (6) the weight of control group. 
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3.4. Correlation 

The result of correlation  in our study showed significant association between plasma vwf level 
and age (p-value=0.004) but the result show no significant association between vwf and weight 
(P-value=0.063), while the control group showed no association between Vwf, age and weight. 
Table. (7,8). 

Table (III): Study group of VWF and Ag 

 

 

 

 

 

 

 

 

 

 

             **   Correlation is significant at the 0.01 level (2-tailed). 

 

 

Table (IV): Study group of Vwf and Weight 

 

 

 

 

 

 

Parameter   AGE VWF 
AGE Pearson 

Correlation 1 .508(**) 

   
  Sig. (2-

tailed) . .004 

  N 30 30 
 Pearson 

Correlation .508(**) 1 

Sig. (2-
tailed) .004 . 

  N 30 30 

Parameter   VWF WEIGHT 
VWF Pearson 

Correlatio
n 

1 .343 

  Sig. (2-
tailed) . .063 

  N 30 30 
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Table (V): Control of Vwf and Age 

Parameter   AGE VWF 
AGE Pearson 

Correlation 1 .365 

  Sig. (2-
tailed) . .113 

  N 20 20 
VWF Pearson 

Correlation .365 1 

 Sig. (2-
tailed) .113 . 

N 20 20 
 

 

 

Table (VI): Control group of Vwf and Weight 

 

 

 

 

 

 

 

 

 

 

Parameter   WT VWF 
WT Pearson 

Correlation 1 .399 

  Sig. (2-
tailed) . .082 

  N 20 20 
VWF Pearson 

Correlation .399 1 

  Sig. (2-
tailed) .082 . 

  N 20 20 
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4. Discussion 

Normal pregnancy is accompanied by changes in the coagulation and fibrinolytic systems. These 
include a decrease in platelet count, increases in a number of clotting factors, a decrease in protein 
S levels, a significant fall in the activity of activated protein C and inhibition of fibrinolysis. These 
changes may be important for reducing intrapartum blood loss, but they determine an increased 
risk of thromboembolism during pregnancy and puerperium.  

This is a Hospital based cross sectional study conducted in Al zytona Hospital in Khartoum State, 
Sudan, from March to June 2019. To reveal hemostatic changes in health pregnant women in von 
willbrand factor compared with non-pregnant women.  

The patients were lies in average of ages between 15-24 years, 25-34 years and 35-45 years both 
case and control groups with percentage 44%, 44% and 12% respectively(Fig 3,4). As well As the 
average weight of both case and control groups was 50-59 kg, 60-69 kg, and 70-79 kg with 
percentage of 28%, 54% and 18% Respectively(Fig 5,6). Also look (Table I,II) represent case 
and control groups respectively. While the values of VWF in both groups Test and Control was 
172.77 and 92.75 respectively. As you can see (Fig 1,2) and (Table I,II). 

In the present study there is increased von willbrand factor level during normal 
pregnancy when compared with age matched control groups of non-pregnancies which was normal 
the von willbrand factor level. This increase may be because of change in haemostatic balance in 
the direction of Hypercoagulability in which increase concentration of all clotting factors except 
XI, XIII or The hormones which are necessary for the maintenance of pregnancy i.e. estrogen and 
progesterone increase several folds and these especially estrogen stimulate hepatocytes thereby 
increasing the production of virtually all coagulation factors. Progesterone has been found to 
increase decidual tissue factor. However, most of these changes in blood coagulation create a state 
of hypercoagulability which protects the pregnant women from haemorrhage during  pregnancy 
and delivery but predisposes them to thromboembolism. 

The result of our study showed significant association between plasma vwf level and age (p-
value=0.004) but the result show no significant association between vwf and weight (P-
value=0.063). Which agrees with Abdel Galil M. et.all who found In the third trimester of 
pregnancy, there was significant elevation of plasma fibrinogen, 55%; factor VIII activities, 64%; 
factor VIII:ristocetin cofactor, 44% ; factor VWF antigen, 49%. Also our results agrees with 
Brenner B in 2004 who found that in normal pregnancy, there is a marked increase in the 
procoagulant activity in maternal blood characterized by elevation of factors VII, X, VIII, 
fibrinogen and von Willebrand factor, which is maximal around term. Overall, there is a 4- to 10-
fold increased thrombotic risk throughout gestation and the postpartum period (Brenner B. 2004). 
Also our study agree with Another study done by Daniella N. Drury Stewart et.all in November 
2014. Stated “We measured VWF antigen (VWF:Ag) in samples collected from 46 women during 
pregnancy and at non-pregnant baseline.  1st trimester samples 9.3±3.4, 2nd trimester samples 
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21.9±2.3, and 3rd trimester samples 35.2±2.7. They cocluded VWF:Ag is significantly increased 
during pregnancy.”  

We agree Similar study done by Jill M jonsen et.all show significant increase of von 
willbrand factor in third trimester of pregnancy.  Also we agree with MG Conlan who 
found that VWF level increases with age (Conlan MG, et al 1993). But we disagree 
study done by Afnan Hashim in 2014 reveal  no significant association between vwf 
and age. Also we disagree  another study done by Sánchez-Luceros A et all they stated 
“The von Willebrand factor increased markedly from non-pregnant values up to the 
end of early puerperium (P <0.0001), while factor VIII only showed a slight increase. 
Factor VIII and von Willebrand factor activity remained within the normal range for 
non-pregnant women. 

 
 

5.1 Conclusion 
 

In summary we conclude that according to our result there is association between plasma vwf 
level and age, but the result show no significant association between vwf and Weight. 

 

 

5.2 Recommendations 

 
 Further studies with large sample size should be carried out in vWF 
among pregnant Women to provide more definitive information about its effect 
 Further studies must be done in the other coagulation parameter and endothelial marker to 
evaluate its changes in Pregnant Women. 
 More intensive study must be done in all trimester. 
 Study the activity of coagulation parameter in three trimester. 

Prenatal medical care is the medical and nursing care recommended for women during 
pregnancy. The aim of good prenatal care is prevention, early identification, and treatment of any 
medical complications. 

 

 

 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=S%C3%A1nchez-Luceros%20A%5BAuthor%5D&cauthor=true&cauthor_uid=14517489
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