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ABSTRACT

Aim: The study was undertaken to assess the fibrinolytic activity during pregnancy and to
determine the effects of maternal age, gestation period and parity on fibrinolytic parameters in
Northern Nigeria.

Materials and Methods: 150 pregnant and 100 non-pregnant women, aged 17-40 years, were
recruited for the research in Aminu Kano Teaching Hospital, Kano between August 2010 and
October 2011. Blood samples collected were analysed for the plasma levels of fibrinogen, d-dimer
and Fibrin Degradation Products (FDP) using standard laboratory methods.

Results: Pregnant women had significantly higher values of fibrinogen concentration, d-dimer and
FDP of 3.46+£0.35 g/L, 0.78+0.82 pg/mL and 10.17+15.08 pg/mL respectively compared to
3.12+0.3¢g/L, 0.45+0.78 pg/mL and 2.8+7.63 pg/mL, in non-pregnant women (P<0.05). D-dimer
values for the first, second and third trimesters showed statistically significant differences (P<0.05)
while fibrinogen levels showed no significant effects within the gestation period (P>0.05). Maternal
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(P>0.05).

age and parity had no significant influences on fibrinogen concentration, d-dimer and FDP levels

Conclusion: Changes in fibrinolytic parameters in this study are associated with increased levels
of fibrinogen, d-dimer and FDP during pregnancy, irrespective of maternal age and parity, and
these changes can be linked to increased fibrinolytic activity during pregnancy. It is recommended
that plasma fibrinogen, d-dimer and FDP levels be determined during pregnancy to prevent the risk
of thrombosis that the pregnant women are prone to.

Keywords: Assessment; fibrinolytic parameters; pregnancy; Northern Nigeria.

1. INTRODUCTION

Fibrinolysis is a normal body process where fibrin
clot, the product of coagulation, is broken down
by plasmin at various sites leading to the
production of circulating fragments or soluble
fibrin degradation products (FDP) that are
cleared by other proteinases or by kidney and
liver [1-3].

Normal pregnancy is associated with changes in
all aspects of haemostasis, including increase in
concentrations of most clotting factors such as
coagulation factors V, VII, VI, IX, X, XIl,
fiborinogen and von-Willebrand factor and
decreasing concentrations of some of the natural
anticoagulants with diminishing fibrinolytic activity
[4-6]. These changes have been associated with
increased risk of thromboembolism during
pregnancy and puerperium [4].

Increased fibrinogen concentration  during
pregnancy documented by previous authors [6-8]
has been associated with increase in fibrinogen
synthesis due to its utilization in the utero-
placental circulation or as a result of hormonal
changes such as increasing progesterone levels
[6] while increased d-dimer level observed by
earlier authors [9-11] has been associated with
increased fibrinolysis following fibrin formation,
increased coagulation activation and thrombin
generation or combination of both [12-14].

The study of some fibrinolytic parameters
(fibrinogen, d-dimer and FDP) during pregnancy
was necessitated to further clarify the general
concept of reduced fibrinolytic activity during
pregnancy that is in dispute by earlier authors
[15-18].

2. MATERIALS AND METHODS

This study was conducted on two-hundred and
fifty apparently healthy subjects (150 pregnant
and 100 non-pregnant women), aged 17-40
years in Aminu Kano Teaching Hospital (AKTH),

Kano between August 2010 and October 2011.
Ethical approval and consent were obtained from
AKTH and the subjects respectively. Pregnant
and non-pregnant women with histories of
recurrent miscarriages, liver disease, renal
disease, diabetes and hypertension, and non-
pregnant women on oral contraceptives were
excluded from the study.

A venous blood sample (4.5 mL) collected from
each subject was mixed with 0.5ml of 3.2%
trisodium citrate solution in a plain container.
Blood samples in the citrated containers were
centrifuged at 2500 rpm for 15 minutes and the
plasma separated into plastic containers for the
determination of fibrinogen, d-dimer and FDP.

Plasma fibrinogen concentration was determined
by modified Clauss method (Catalogue number
050-500 and manufactured by PZ Cormay,
Poland). D-dimer and FDP were performed
according to the manufacturer’'s instructions
using Latex agglutination kits of catalogue
numbers 150-700 and 00541 respectively
manufactured from PZ, Poland and Diagnostica
stago, France respectively.

2.1 Statistical Analysis

The mean values and standard deviations of the
parameters in pregnant and non-pregnant
women were assessed using Student's t-test
while differences with regard to gestational age,
maternal age and parity were analyzed using
one-way analysis of variance (ANOVA). The
differences were considered significant when the
p values were < 0.05.

3. RESULTS

3.1 Fibrinolytic Parameters in Pregnant
Women

The fibrinolytic parameters (fibrinogen, d-dimer
and FDP) were estimated in pregnant and non-
pregnant women. The mean values of plasma



fibrinogen, d-dimer and FDP in pregnant and
non-pregnant women are shown (Table 1).
Pregnant women were found to show
significantly  higher values of fibrinogen
concentration, d-dimer and FDP compared to
non-pregnant women (p< .05).

3.2 Changes of Fibrinolytic Parameters
with Gestation Period

Mean values of plasma fibrinogen, d-dimer and
FDP for first, second and third trimesters are
shown (Table 2). Values of fibrinogen
concentration and FDP for the first, second and
third trimesters showed no significant differences

(p> .05) while d-dimer values increased

significantly with increasing gestation period

(p< .05).

3.3 Influences of Maternal Age on
Fibrinolytic Parameters

Effects of maternal age on fibrinogen

concentration, d-dimer and FDP are displayed
(Table 3). The varied mean values of fibrinogen
concentration, d-dimer and FDP for different age
groups (17-22 years, 23-28 years, 29-34 years
and 35-40 years) showed no significant
differences (p> .05).
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3.4 Effects of Parity on Fibrinolytic
Parameters during Pregnancy

Effects of 0, 1-2 and =3 parity on fibrinogen
concentration, d-dimer and FDP are shown
(Table 4). The different mean values of
fibrinogen, d-dimer and FDP with regard to 0, 1-2
and =3 parity, showed no significance (p> .05).

4. DISCUSSION

It has been generally documented that there is
diminished fibrinolytic activity during pregnancy
but this common reports seem to be
questionable [15-18].

This study has shown significantly higher value
of fibrinogen concentration in pregnancy
compared to non-pregnant women and this is in
line with the widely documented reports
fromprevious authors [6-9,19,20]. The study has
further confirmed the earlier finding on increase
in fibrinogen level as pregnancy progresses
[10,21,22] but there was no significant change in
the fibrinogen level within the gestation period
which agrees with the report of Buseri et al. [19].
However, increased fibrinogen concentration
during pregnancy has been linked to assisting
the prevention of post-partum haemorrhage
through  deposition of 5-10% of the

Table 1. Fibrinolytic parameters in pregnant and non-pregnant women

Parameter Non-pregnant women (control) Pregnant women
Number of subjects 100 150

Fibrinogen concentration (g/L) 3.1240.3 3.46+0.35*
D-dimer (ug/mL) 0.45+0.78 0.78+0.828*

FDP (ug/mL) 2.8£7.63 10.17+15.08*

*P <0.05, pregnant women compared to the control group

Table 2. Changes of fibrinolytic parameters with gestational age

Parameter First trimester (n=24)  Second trimester  Third trimester
(n=66) (n=60)

Fibrinogen concentration (g/L)  3.4+0.80 3.6+0.88 3.61£0.72

D-dimer (ug/mL) 0.36+0.4* 0.88+0.82 0.75+0.88

FDP (ug/mL)) 4.3248.29 11.36+19.16 10.73+10.72

*P <0.05, first trimester compared to second and third trimesters

Table 3. Effects of maternal age on fibrinolytic parameters during preghancy

Parameter 17-22 years  23-28 years  29-34 years 35-40 years P value
Number of subjects 24 67 48 11

Fibrinogen concentration  3.6+0.79 3.5+0.70 3.8+0.87 3.2+0.85 >0.05
(9/lL)

D-dimer (ug/mL) 1.08+0.92 0.64+0.67 0.84+0.94 0.7+0.88 >0.05
FDP (ug/mL) 10.1+10.23 10.07+20.61 11.51+14.91  16..36+24.05 >0.05
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Table 4. Parity influence on fibrinolytic parameters during pregnancy

Parameter 0 Parity 1-2 Parity 23 Parity P value
Number of subjects 42 51 57

Fibrinogen concentration (g/L) 3.610.85 3.7£0.71 3.5+0.84 >0.05
D-dimer (ug/mL) 1.1240.79 1.30£1.02 1.10+£0.91 >0.05
FDP (ug/mL) 14.29+22.98 22.83+38.07  17.59+14.36 >0.05

total circulatory fibrinogen at the placental site
[23,24]. There was no parity influence on
fibrinogen level during pregnancy in this study
and this is consistent with the earlier report [22]
but the effect of maternal age on fibrinogen
concentration during pregnancy documented by
the previous author [22] is in contrary to our
finding in this study. However, the divergent view
expressed by Durotoye et al. [22] may be
associated with the wider age groups considered
in their study.

Significantly increased d-dimer level during
pregnancy was observed in this study and this is
in agreement with the earlier findings [10,11,25-
27]. This study further revealed that the d-dimer
levels increased significantly in the second and
third trimesters of pregnancy and these are
consistent with the reports of previous authors
[10,11,28-30] which showed progressive rise in
the d-dimer concentrations of up to 600 ng/mL.
There was no influence of maternal age on the d-
dimer level during pregnancy in this study and
this is in line with the report of Jeremiah et al.
[30]. This observation in this study, may be
associated with increased fibrinolysis from the
second trimester of pregnancy probably due to
increased fibrin formation to prevent thrombosis.
However, elevated d-dimer level has been
associated with increased fibrinolytic activity as a
result of coagulation activation and thrombin
generation [12-14].

The study has further confirmed earlier reports
on increased fibrin degradation products during
pregnancy [17,31-33]. The study further revealed
that there was no effect of gestational age on
FDP level. However, increased FDP level has
been associated with increased fibrinolysis [33]
probably to neutralize the effect of increased
fibrin formation during pregnancy.

Maternal age and parity showed no significant
effects on fibrinogen concentration, d-dimer and
FDP levels in this study.

5. CONCLUSION

In conclusion, changes in fibrinolytic parameters
in this study have been associated with
increased levels of fibrinogen, d-dimer and FDP

during pregnancy, irrespective of maternal age
and parity. The altered parameters in this study
can be linked to increased fibrinolytic activity
probably to neutralize or counterbalance
increased intravascular coagulation during
pregnancy to reduce thrombosis. It is
recommended that plasma fibrinogen
concentration, d-dimer and FDP levels be
included amongst ante-natal tests to aid in
monitoring pregnant women who are prone to
thrombosis while innovative approach to unravel
mechanism of fibrinolytic status in pregnancy
should include the measurement of some
parameters such as tissue plasminogen activator
(tPA), plasminogen, plasminogen activator
inhibitor type 1 (PAI- 1) amongst others, since
tPA has been observed to primarily initiate
fibrinolysis in the vascular system, and its low
level in the blood with increased PAI-1 has been
associated with an increased risk of arterial
thrombosis [34-36].
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