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Abstract

Background: Normal pregnancy has been associated with alteration of the haemostatic system which has been
linked to increased risk of thromboembolism. The study determined the haemostatic parameters in pregnant women
in Kano, North-West Nigeria.

Materials and Methods: One hundred and fifty pregnant women, aged 17-40 years and 100 age-matched non-
pregnant women were enrolled for the study between August 2010 and October 2011 in Aminu Kano Teaching
Hospital, Kano. Blood samples collected were analysed for prothrombin time (PT) and partial thromboplastin time
with kaolin (PTTK) using Diagen reagents and platelet count using manual method while factors VII and VIII
activities were determined according to manufacturers’ instructions of TECO kits and Cormay KG coagulometer.

Results: There were significantly lower value of platelet count and higher value of factor VIII activity of (248.2 ±
78.8) X 109/L and 110.7 ± 46.6% in pregnant women compared to (289.4 ± 68.7) x 109/L and 96.8 ± 38.2%
respectively, in non-pregnant women (P<0.05) while the values of PT, INR, PTTK and factor VII activity in pregnant
and non- pregnant women showed no significant differences (P>0.05). Gestation period showed significant effects
on PTTK and factor VII activity during pregnancy (P<0.05) but had no effects on platelet count, PT and factor VIII
activity while insignificant increased values of factors VII and VIII activities, and increased parity were observed at
the age-group 35-40 years.

Conclusion: Changes in the haemostatic parameters in pregnancy are associated with reduced platelet count
and increased factor VIII activity. Advanced maternal age, increased gestational age and parity may be risk factors
for thrombosis. It is recommended that factors VII and VIII assays be included in routine antenatal tests.

Keywords: Altered; Haemostatic values; Pregnancy; North-West
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Introduction
Haemostasis is a complex interaction between the vessel wall and

components of blood which prevents excessive blood loss after
vascular damage while maintaining a viable circulation by preventing
thromboembolic conditions [1]. It is regulated by vascular wall,
platelets and coagulation cascade by a set of processes to maintain
blood in a fluid, clot-free state and to induce a rapid and localised
haemostatic plug at the site of vascular injury [2,3].

Pregnancy is recognised as a hypercoagulable state that protects
women from potentially catastrophic haemorrhage during
placentation and the post-partum period [4]. Normal pregnancy has
been associated with alteration of the haemostatic system which has
been linked to increased risk of thromboembolic complications [5,6].
The incidence of venous thromboembolism (VTE) during pregnancy
has been estimated to be approximately 1 per 1000 deliveries and this
has been found to be 5.5-6 times higher than the general female
population of child-bearing age [7].

During normal pregnancy, increased levels of coagulation factors
XIII, XII, X, VIII and VII have been reported by earlier authors [8-13]
while physiologically reduced coagulation factor XI has been
documented probably to counter-balance the increases in other
coagulation factors [14] but the reports of factor II (prothrombin)
remains inconclusive [10-13].

However, subsequent study has shown that the levels of coagulation
factors II, V, X, XI, XII and antithrombin, protein C, Activated Partial
Thromboplastin Time (APTT), Prothrombin Time (PT) remained
largely unchanged during pregnancy, delivery and post-partum as they
have been observed to be within the non-pregnant reference intervals
[15].

Conflicting reports on PT have been documented in Nigeria as
prolonged PT was observed by some authors [16,17] reduced PT was
reported by Durotoye et al. [18] while other study showed no
significant difference [19]. Similar divergent views have been
expressed on APTT during pregnancy as reduced APTT was
documented by earlier authors [4,20] and other researchers reported
prolonged APTT [17,21] while other study showed no significant
difference [19].
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Pregnancy has been associated with reduced platelet count [22-25]
but Buseri et al. [17] reported increase in platelet count while other
researchers reported no significant difference or change in platelet
count [4,16,26].

This study in Kano, North-Western Nigeria was necessitated by the
scanty information available in this region and conflicting reports on
haemostatic parameters in pregnant women who are prone to
haemorrhage and thromboembolism.

Materials and Methods
This study was conducted on 150 pregnant women who attended

ante-natal clinic in Aminu Kano Teaching Hospital (AKTH), Kano
and 100 non-pregnant women (controls) from AKTH and Kano
metropolis, aged 17-40 years, after the approval from ethnical
Committee of Aminu Kano Teaching Hospital, Kano between August,
2010 and October, 2011. Pregnant and non-pregnant women with
histories of recurrent miscarriages, liver disease, renal disease, diabetes
and hypertension and non-pregnant women who are on oral
contraceptives were excluded from the study. Informed consent was
obtained from all the subjects.

6 ml of venous blood sample was collected from each subject and
4.5 ml of the blood was mixed with 0.5 ml of 32.0 g/L trisodium citrate
solution while the remaining 1.5 ml of the blood was put into EDTA
container to the final concentration of 1.5 mg/ml. Blood samples in the
citrated containers were centrifuged at 2,500 g for 15 minutes and the

plasma separated into plastic containers for manual analyses of
prothrombin time (PT) and Partial Thromboplastin Time with Kaolin
(PTTK) using procedures of Diagen reagents manufactured by Oxon,
UK while factors VII and VIII activities were determined according to
the instructions of the TECO kits with catalogue numbers of
P5200-010 and P300-010 respectively, manufactured in Germany and
Clotting times determined using Cormay KG coagulometer
manufactured in Poland. EDTA blood sample was used for manual
platelet count determination [27].

Statistical Analysis
The mean values and standard deviations determined and the

differences between the values were assessed using student’s t-test and
one-way analysis of variance. P-values of less than 0.05 were
considered significant.

Results
Table 1 shows haemostatic values in pregnant and non-pregnant

women. Pregnant women had significantly lower mean value of
platelet count (248.2 ± 78.8) X 109/L compared to the value (289.4 ±
68.7) x 109/L in the control subjects and significantly higher value of
factor VIII activity (110.7 ± 46.6%) compared to the value (96.8 ±
38.2%) for non-pregnant subjects (P<0.05) while the values of PT,
INR, PTTK, and factor VII activity in pregnant and non-pregnant
women showed no statistically significant differences (P>0.05).

Parameter Non-pregnant women (controls) Pregnant women P-value

Number of subjects 100 150  

Platelet count (X109/L) 289.4 ± 68.7 248.2 ± 78.8 <0.05

PT (seconds) 15.1 ± 1.2 14.9 ± 1.6 >0.05

International Normalized Ratio (INR) 1.11 ± 0.1 1.09 ± 0.16 >0.05

PTTK (seconds) 47.46 ± 5.6 47.47 ± 8.1 >0.05

Factor VII activity (%) 89.3 ± 39.0 96.0 ± 36.6 >0.05

Factor VIII activity (%) 96.8 ± 38.2 110.7 ± 46.6 <0.05

Table 1: Haemostatic values in pregnant and non-pregnant women.

Changes in haemostatic parameters with gestation period
(trimester) are summarised in Table 2. Differences in the fluctuated
PTTK values (50.8 ± 6.7 seconds, 44.1 ± 7.2 seconds and 49.9 ± 8.1
seconds) and factor VII activities (72.0 ± 21.7%, 107.2 ± 41.5% and

94.1 ± 31.0%) with regard to first, second and third trimesters
respectively, showed significance (P<0.05) while the values of platelet
count, PT, INR and factor VIII activity with regard to first, second and
third trimesters showed no significant differences (P>0.05).

Parameter 1st Trimester 2nd Trimester 3rd Trimester P-value

Number of subjects 24 66 60  

Platelet count (X109/L) 249.1 ± 75.0 239.8 ± 87.8 257.0 ± 69.0 >0.05

PT (seconds) 15.1 ± 0.99 14.9 ± 2.2 14.7 ± 0.99 >0.05

International Normalized Ratio (INR) 1.11 ± 0.1 1.09 ± 0.22 1.07 ± 0.1 >0.05

PTTK (seconds) 50.8 ± 6.7 44.1 ± 7.2 49.9 ± 8.1 <0.05

Factor VII activity (%) 72.0 ± 21.7 107.2 ± 41.5 94.1 ± 31.0 <0.05
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Factor VIII activity (%) 102.4 ± 47.1 112.1 ± 48.2 112.6 ± 46.2 >0.05

Table 2: Changes in haemostatic parameters with gestation period (trimester).

Table 3 indicates the effect of maternal age on haemostatic
parameters. The different values of platelet count, PT, INR, PTTK,
factors VII and VIII activities with regard to age groups 17-22 years,
23-28 years, 29-34 years and 35-40 years of pregnant women
respectively, showed no significance (P>0.05). However, age group
35-40 years showed the highest values of factors VII and VIII activities
of 111.9 ± 39.8% and 127.6 ± 52.5% respectively.

Parameter 17-22
years

23-28
years

29-34
years

35-40
years

P-
value

Number of subjects 24 67 48 11  

Platelet count (X109/L) 244.1 ±
86.2

253.2 ±
76.4

248.3 ±
78.6

239.2 ±
93.2

>0.05

PT (seconds) 14.9 ±
2.0

14.9 ±
1.3

14.7 ±
2.0

15.2 ±
1.1

>0.05

International Normalized
Ratio (INR)

1.09 ±
0.19

1.09 ±
0.13

1.07 ±
0.2

1.12 ±
0.12

>0.05

PTTK (seconds) 46.1 ±
7.9

47.6 ±
7.4

48.6 ±
8.9

44.1 ±
8.5

>0.05

Factor VII Activity 100.1 ±
37.9

95.0 ±
34.6

93.0 ±
39.4

111.9 ±
39.8

>0.05

Factor VIII activity (%) 100.4 ±
44.3

114.6 ±
46.6

105.9 ±
45.7

127.6 ±
52.5

>0.05

Table 3: Effect of maternal age on haemostatic parameters.

Table 4 shows the parity influence on haemostatic parameters. The
fluctuated and different values of platelet count, PT, INR, PTTK,
factors VII and VIII activities with regard to parity of 0-3 showed no
significance (P<0.05). Increased parity showed the high values of
factor VII activity (100.0 ± 38.7%) and factor VIII activity (112.2 ±
47.5%).

Parameter 0 parity I-2 parity ≥ 3 parity P-value

Number of subjects 42 51 57  

Platelet count (X109/L) 251.1 ±
88.1

242.9 ±
77.6

250.7 ±
73.6

>0.05

PT (seconds) 14.9 ±
1.87

14.9 ±
1.70

14.8 ±
1.35

>0.05

International Normalized Ratio
(INR)

1.09 ±
0.18

1.09 ±
0.18

1.08 ±
0.14

>0.05

PTTK (seconds) 46.3 ± 7.3 46.5 ± 7.3 49.4 ± 9.0 >0.05

Factor VII Activity 93.6 ±
36.8

94.5 ±
35.0

100.0 ±
38.7

>0.05

Factor VIII activity (%) 106.9 ±
46.0

112.2 ±
46.3

112.2 ±
47.5

>0.05

Table 4: Parity influence on haemostatic parameters in pregnant
women.

Discussion
In normal pregnancy, marked increase in the procoagulant activity

in the maternal blood is characterized by elevation of factors VII, X,
VIII, fibrinogen and Von-Willebrand factor [28]. However, scanty
information and conflicting reports from earlier authors on
haemostatic parameters during pregnancy [16-20] necessitated this
study in Northern Nigeria.

This study has shown significantly lower value of platelet count
during pregnancy compared to the control subjects. This is in line with
some authors [23-25] but other researchers reported no significant
difference between pregnant and non-pregnant women [4,16,26]. The
divergent views may be associated with improper sample collection,
techniques employed and variation in sample sizes among other
factors. However, reduced platelet count in pregnancy has been linked
to haemodilution and accelerated platelet consumption [29,30].

There was no significant change in prothrombin time (PT) in
normal pregnant women compared to the control subjects in this
study. This finding is consistent with the previous authors [15,19,31]
but disagrees with the prolonged PT reported by other authors [16,17]
and the reduced PT documented by Durotoye et al.[18]. However,
variation of PT results may be associated with poor storage of plasma
samples and reagents, improper sample collection and methodology
employed.

The study has revealed that PTTK showed no significant difference
in pregnant women compared to the control subjects. This finding
agrees with earlier researchers [19,31] but disagrees with prolonged
reports from previous studies [17,21] and reduced APTT report
documented by Hellgren [4] and Della et al. [20]. Inconsistent PTTK
results by various authors may be linked to poor storage of plasma
samples and reagents, improper sample collection and techniques
employed.

Factor VII activity in pregnant women is yet to be documented in
Nigeria. This study has further revealed insignificant increase in factor
VII activity during pregnancy which is in line with the earlier reports
[10,15]. However, elevated factors VII and VIII activities, von-
Willebrand factor and fibrinogen during pregnancy have been
associated with thrombophilia [32].

This study has demonstrated significantly higher factor VIII activity
during pregnancy. This finding has further confirmed previous reports
[10,15,17]. However, elevated factor VIII activity has been associated
with recurrent early pregnancy loss [33].

The study has further demonstrated that maternal age and parity
had no significant effects on haemostatic parameters during pregnancy
and these agree with the earlier reports [17,18] but the elevated values
of factors VII and VIII and activities observed in pregnant women
with advanced maternal age and increased parity may put pregnant
women at risks for thrombosis.

This study has further shown that gestation period had no
significant effects on platelet count, PT, INR and factor VIII activity
which further confirmed earlier reports [15,25,31] while significant
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effects were observed on PTTK and factor VII activity. However,
factor VII activity fluctuated significantly during pregnancy.

In conclusion, changes in the haemostatic parameters during
pregnancy in this study are associated with reduced platelet count and
increased factor VIII activity. However, advanced maternal age,
increased gestational age and parity may be risk factors for thrombosis
during pregnancy. It is recommended that platelet count, factors VII
and VIII assays be part of routine antenatal tests to avoid
complications during pregnancy.

References
1. Nordenhem A (2006) The fibrinolytic enzyme system: New markers of

potential interest in cardiovascular disease. Karolinska Institute,
Stockholm 1-41.

2. Kumar V, Abbas AK, Fausto N (2005) Robbins and Cotran Pathologic
Basis of Disease (7th edn) Saunders Elsevier, Philadelphia PA.

3. Riddel JP Jr, Aouizerat BE, Miaskowski C, Lillicrap DP (2007) Theories
of blood coagulation. J Pediatr Oncol Nurs 24: 123-131.

4. Hellgren M (2003) Hemostasis during normal pregnancy and
puerperium. Semin Thromb Hemost 29: 125-130.

5. Retzinger GS (2010) Hypercoagulability during pregnancy.; Accessed
January 15, 2010.

6. Eichinger S (2005) D-dimer testing in pregnancy. Semin Vasc Med 5:
375-378.

7. McColl MD, Ramsay JE, Tait RC, Walker ID, McCall F, et al. (1997) Risk
factors for pregnancy associated venous thromboembolism. Thromb
Haemost 78: 1183-1188.

8. Persson BL, Stenberg P, Holmberg L, Astedt B (1980) Transamidating
enzymes in maternal plasma and placenta in human pregnancies
complicated by intrauterine growth retardation. J Dev Physiol 2: 37-46.

9. Hellgren M, Blombäck M (1981) Studies on blood coagulation and
fibrinolysis in pregnancy, during delivery and in the puerperium. I.
Normal condition. Gynecol Obstet Invest 12: 141-154.

10. Stirling Y, Woolf L, North WR, Seghatchian MJ, Meade TW (1984)
Haemostasis in normal pregnancy. Thromb Haemost 52: 176-182.

11. van Wersch JW, Vooijs ME, Ubachs JM (1997) Coagulation factor XIII in
pregnant smokers and non-smokers. Int J Clin Lab Res 27: 68-71.

12. de Moerloose P, Amiral J, Vissac AM, Reber G (1998) Longitudinal study
on activated factors XII and VII levels during normal pregnancy. Br J
Haematol 100: 40-44.

13. Clark P, Brennand J, Conkie JA, McCall F, Greer IA, et al. (1998)
Activated protein C sensitivity, protein C, protein S and coagulation in
normal pregnancy. Thromb Haemost 79: 1166-1170.

14. Holmes VA (2003) Changes in haemostasis during normal pregnancy:
does homocysteine play a role in maintaining homeostasis? Proc Nutr
Soc 62: 479-493.

15. Szecsi PB, Jørgensen M, Klajnbard A, Andersen MR, Colov NP, et al.
(2010) Haemostatic reference intervals in pregnancy. Thromb Haemost
103: 718-727.

16. Adediran IA, Durosinmi MA, Ogunniyi SO, Akinola NO, Akanmu AS
(1999) Haemostatic parameters in normal pregnant Nigerians and
Nigerians with hypertensive disorder of pregnancy. Niger Postgrad Med J
6: 49-52.

17. Buseri F I, Jeremiah Z A, Kalio F G (2008) Influence of pregnancy and
gestation period on some coagulation parameters among Nigerian
antenatal women. Res J Med Sci 2: 275-281.

18. Durotoye IA, Babatunde AS, Olawumi HO, Olatunji PO, Adewuyi JD
(2012) Haemostatic parameters during pregnancy in Ilorin, Nigeria. Trop
J of Health Sci 19: 18-22.

19. Obisesan KA, Adeyemo AA, Okunade MA (1998) Haematological values
in pregnancy in Ibadan, Nigeria. Afr J Med Med Sci 27: 9-11.

20. Della Rocca G, Dogareschi T, Cecconet T, Buttera S, Spasiano A, et al.
(2012) Coagulation assessment in normal pregnancy:
thrombelastography with citrated non activated samples. Minerva
Anestesiol 78: 1357-1364.

21. Avwioro OG, Ezeobi JO, Oduola T, Fakunle OO (2013) Prothrombin
time and activated partial thromboplastin time in pregnant women in
southern Nigeria. J App Pharm Sci 3: 179-181.

22. Pitkin RM, Witte DL (1979) Platelet and leukocyte counts in pregnancy.
JAMA 242: 2696-2698.

23. Onwukeme KE, Uguru VE (1990) Haematological values in pregnancy in
Jos. West Afr J Med 9: 70-75.

24. Prisco D, Ciuti G, Falaoni M (2005) Haemostatic changes in normal
pregnancy. Haematological Reports 1: 1-5.

25. Akingbola TS, Adewole IF, Adesina OA, Afolabi KA, Fehintola FA, et al.
(2006) Haematological profile of healthy pregnant women in Ibadan,
south-western Nigeria. J Obstet Gynaecol 26: 763-769.

26. Choi JW, Pai SH (2002) Tissue plasminogen activator levels change with
plasma fibrinogen concentrations during pregnancy. Ann Hematol 81:
611-615.

27. Bates I. Haematology in under-resourced laboratories (2001) In: Lewis
SM, Bain BJ, Bates I, editors. Dacie and Lewis Practical Haematology. 9th
edn. Churchill Livingstone, London.

28. Brenner B (2004) Haemostatic changes in pregnancy. Thromb Res 114:
409-414.

29. Silver RM, Branch DW, Scott JR (1995) Maternal thrombocytopenia in
pregnancy: time for a reassessment. Am J Obstet Gynecol 173: 479-482.

30. Shehata N, Burrows R, Kelton JG (1999) Gestational thrombocytopenia.
Clin Obstet Gynecol 42: 327-334.

31. Gatti L, Tenconi PM, Guarneri D, Bertulessi C, Ossola MW, et al. (1994)
Hemostatic parameters and platelet activation by flow-cytometry in
normal pregnancy: a longitudinal study. Int J Clin Lab Res 24: 217-219.

32. Hathaway WE, Goodnight SH Jr (1993) Physiology of Haemostasis and
Thrombosis. In: Hatahway WE, Goodnight SH Jr, editors. Disorders of
haemostasis and thrombosis. New York, Mc Graw-Hill, New York.

33. Dossenbach-Glaninger A, van Trotsenburg M, Krugluger W, Dossenbach
MR, Oberkanins C, et al. (2004) Elevated coagulation factor VIII and the
risk for recurrent early pregnancy loss. Thromb Haemost 91: 694-699.

 

Citation: Imoru M, Buseri FI (2015) Altered Haemostatic Values During Pregnancy in North–West Nigeria: Do Maternal Age and Parity Play Any
Role?. J Hematol Thrombo Dis 3: 188. doi:10.4172/2329-8790.1000188

Page 4 of 4

J Hematol Thrombo Dis
ISSN:2329-8790 JHTD, an open access journal

Volume 3 • Issue 1 • 1000188

http://www.ncbi.nlm.nih.gov/pubmed/17475978
http://www.ncbi.nlm.nih.gov/pubmed/17475978
http://www.ncbi.nlm.nih.gov/pubmed/12709915
http://www.ncbi.nlm.nih.gov/pubmed/12709915
http://pathology.uc.edu/LABLINES/index.asp;2002
http://pathology.uc.edu/LABLINES/index.asp;2002
http://www.ncbi.nlm.nih.gov/pubmed/16302159
http://www.ncbi.nlm.nih.gov/pubmed/16302159
http://www.ncbi.nlm.nih.gov/pubmed/9364982
http://www.ncbi.nlm.nih.gov/pubmed/9364982
http://www.ncbi.nlm.nih.gov/pubmed/9364982
http://www.ncbi.nlm.nih.gov/pubmed/6108341
http://www.ncbi.nlm.nih.gov/pubmed/6108341
http://www.ncbi.nlm.nih.gov/pubmed/6108341
http://www.ncbi.nlm.nih.gov/pubmed/7239349
http://www.ncbi.nlm.nih.gov/pubmed/7239349
http://www.ncbi.nlm.nih.gov/pubmed/7239349
http://www.ncbi.nlm.nih.gov/pubmed/6084322
http://www.ncbi.nlm.nih.gov/pubmed/6084322
http://www.ncbi.nlm.nih.gov/pubmed/9144031
http://www.ncbi.nlm.nih.gov/pubmed/9144031
http://www.ncbi.nlm.nih.gov/pubmed/9450788
http://www.ncbi.nlm.nih.gov/pubmed/9450788
http://www.ncbi.nlm.nih.gov/pubmed/9450788
http://www.ncbi.nlm.nih.gov/pubmed/9657443
http://www.ncbi.nlm.nih.gov/pubmed/9657443
http://www.ncbi.nlm.nih.gov/pubmed/9657443
http://www.ncbi.nlm.nih.gov/pubmed/14506896
http://www.ncbi.nlm.nih.gov/pubmed/14506896
http://www.ncbi.nlm.nih.gov/pubmed/14506896
http://www.ncbi.nlm.nih.gov/pubmed/20174768
http://www.ncbi.nlm.nih.gov/pubmed/20174768
http://www.ncbi.nlm.nih.gov/pubmed/20174768
http://www.ncbi.nlm.nih.gov/pubmed/10456121
http://www.ncbi.nlm.nih.gov/pubmed/10456121
http://www.ncbi.nlm.nih.gov/pubmed/22858878
http://www.ncbi.nlm.nih.gov/pubmed/22858878
http://www.ncbi.nlm.nih.gov/pubmed/22858878
http://www.ncbi.nlm.nih.gov/pubmed/22858878
http://www.ncbi.nlm.nih.gov/pubmed/501868
http://www.ncbi.nlm.nih.gov/pubmed/501868
http://www.ncbi.nlm.nih.gov/pubmed/2268572
http://www.ncbi.nlm.nih.gov/pubmed/2268572
http://www.ncbi.nlm.nih.gov/pubmed/17130026
http://www.ncbi.nlm.nih.gov/pubmed/17130026
http://www.ncbi.nlm.nih.gov/pubmed/17130026
http://www.ncbi.nlm.nih.gov/pubmed/12454697
http://www.ncbi.nlm.nih.gov/pubmed/12454697
http://www.ncbi.nlm.nih.gov/pubmed/12454697
http://www.ncbi.nlm.nih.gov/pubmed/15507271
http://www.ncbi.nlm.nih.gov/pubmed/15507271
http://www.ncbi.nlm.nih.gov/pubmed/7645624
http://www.ncbi.nlm.nih.gov/pubmed/7645624
http://www.ncbi.nlm.nih.gov/pubmed/10370851
http://www.ncbi.nlm.nih.gov/pubmed/10370851
http://www.ncbi.nlm.nih.gov/pubmed/7894047
http://www.ncbi.nlm.nih.gov/pubmed/7894047
http://www.ncbi.nlm.nih.gov/pubmed/7894047
http://www.ncbi.nlm.nih.gov/pubmed/15045130
http://www.ncbi.nlm.nih.gov/pubmed/15045130
http://www.ncbi.nlm.nih.gov/pubmed/15045130

	Contents
	Altered Haemostatic Values During Pregnancy in North–West Nigeria: Do Maternal Age and Parity Play Any Role?
	Abstract
	Keywords:
	Introduction
	Materials and Methods
	Statistical Analysis
	Results
	Discussion
	References




