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Objectives: To report on the changes in fibrinolytic
activity in human immunodeficiency virus (HIV)
infected pregnant women who are undergoing highly
active antiretroviral therapy (HAART).

Methods: Blood was collected from 50 HIV positive
women on HAART (test subjects), and 50 HIV positive
women not on HAART (controls). These women were
attending the prevention of mother to child clinic
(PMTCT) of the University of Benin Teaching Hospital,
Benin City, Nigeria from January to June 2014. Standard
manual techniques were used to estimate plasma
fibrinogen concentration (PFC), euglobulin lysis time

(ELT), packed cell volume (PCV), and plasma viscosity
(PV).

Results: The mean + standard error of mean (SEM) of
PFC was 4.02+0.13g/l and ELT from the test subjects
was 378+15 mins was significantly higher (p<0.05)
compared with the control subjects (PFC 3.46+0.12¢/1
and ELT 267+9.0mins). The PCV or hematocrit
values in the test subject was 29.1+0.38%, which was
significantly lower (p<0.05) compared with the control
subject (31.3+0.43%). The PV in the test subject was
1.76+0.02 mPa/s, while the control subjects was higher
(1.73+0.02 mPa/s). This increase was not statistically
significant (p>0.05). There were differences in the various
parameters investigated when the various trimesters were
compared. These differences did not, however, follow a
particular pattern.

Conclusion: Highly active antiretroviral therapy can
cause changes in fibrinolytic activity that may predispose
pregnant women to hyperfibrinogenemia and anemia.
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During pregnancy the physiology of a woman

is temporary changed to accommodate the
newly developing fetus.! Conception occurs during
ovulation, which is approximately on the fourteenth
day of a regular menstrual cycle. In conception, the
ovum is fertilized in the fallopian tube and becomes
a zygote, which is then carried into the uterus.
There are changes in the coagulation and fibrinolytic
system during pregnancy and knowledge of these
physiological changes characterized by hemodilution,
changes in the concentration of one or more plasma
protein fractions, and reduced fibrinolytic activity is
necessary to manage 2 of the more serious problems
in pregnancy; namely hemorrhage and thrombo-
embolic diseases.” Increased levels of plasma proteins
and reduced fibrinolytic activity have been reported
in pregnancy,” while prolonged euglobulin lysis time
(ELT) and increased levels of fibrinogen have also been
observed in pregnancy.* While numerous studies have
examined optimal methods for prevention of mother
to child transmission of human immunodeficiency
virus (HIV) and subsequent response to HAART, as
well as the impact of pregnancy on outcomes of HIV
in the pre-HAART era,® little is known of the impact
of pregnancy on response to HAART in Africa. There
are several biologically plausible mechanisms that
might alter efficacy of several antiretroviral agents
including changes in enzyme activity and beta-
estradiol levels, pregnancy-related changes in blood
volume and body mass index, and factors which may
compromise adherence to HAART ante and post-
partum, such as nausea/vomiting, labor-associated
morbidity, or responsibility for a new infant.” Human
immunodeficiency virus infected patients have been
reported to be at risk of cardiovascular diseases, (CVD)
mostly due to the use of antiretroviral agents.®’ Protease
inhibitors have been mostly implicated.’® All these are
also connected to fat redistribution dyslipidemia and
insulin resistance observed in HIV patients;'"'* thus,
this study aims to report on the changes in fibrinolytic
activity in HIV infected pregnant women who are
undergoing HAART.

Methods. The study comprised 100 subjects

consisting of 50 samples from pregnant women on

Disclosure. Authors have no conflict of interests, and the
work was not supported or funded by any drug company.

HAART (Zidovudine and lamivudine) (test subjects),
and 50 from pregnant women that are not on HAART
which served as controls. The HIV patients were
attending the prevention of mother to child transmission
(PMTCT) clinic at the University of Benin Teaching
Hospital, Benin City, Nigeria, from January to June
2014. Verbal informed consent was obtained from
all subjects as well as ethical approval from the Ethics
and Research Committee of the University of Benin
Teaching Hospital. Also, this study was carried out
according to the principles of Helsinki declaration.

The controls were matched with the HIV patients
for age and gender. Inclusion criteria were pregnant
women, confirmed HIV positive, and not diabetic
or hypertensive. While exclusion criteria were non-
pregnant women and HIV negative.

Whole blood samples were drawn with minimum
stasis into 5Sml bottles via the ante-cubital vein using
a disposable plastic syringe and needle. Each sample
was then mixed gently and thoroughly to ensure
anticoagulation, and to prevent cell lysis. They were
immediately taken in insulated flasks to the laboratory
of the University of Benin Teaching Hospital.

Hematocrit  values were estimated manually,
while the plasma fibrinogen concentration (PFC)
was estimated using the Ingram'? method. The micro
hematocrit tubes were approximately three-quarters of
their length filled with anticoagulated blood samples
and sealed on one end. Following centrifugation for 5
mins at 12,000 g (Hawksley, Hematocrit Centrifuge;
Hawksley, England), the hematocrit values was read
with the Hawksley hematocrit reader. One milliliter
of test plasma was prewarmed at 37°C and calcium
chloride added and incubated at 37°C for 30 mins.
The adherent fibrin was removed, washed, and allowed
to dry carefully on Whatman No. 1 filter paper. After
drying, the clot was weighed and the concentration of
fibrinogen was calculated.

A modification of the method of Reid and Ugwu'?
was used. A 1 ml syringe with a hypodermic needle
(21.6 x 0.8 x 4 mm) was used. Plasma was drawn into
the syringe, avoiding bubbles until the 1.0 ml was mark.
The plunger was carefully removed, and the carrying
time for the entire plasma to drain was noted. This was
carried out twice for each sample, and the average was
taken for that sample. The entire process was repeated
using distilled water. The plasma viscosity is the ratio of
the flow rate of plasma to water. The ELT was carried
out using the method described by Omoigberale et al.'
To 9.5 ml of 1% acetic acid in a test tube, 0.5ml of
plasma was added and the tube kept at 4°C for 30 mins
to precipitate the euglobulin fraction. The tube was then
centrifuged at 2000 rpm for 10 mins. The supernatant

Saudi Med J 2015; Vol. 36 (2) 201

WWW.Smj.org.sa



Fibrinolytic changes in pregnant women on HAART ... Osime et al

was discarded and the tube was inverted to get rid of
acetic acid. The deposit was reconstituted with 0.5 ml
borate buffer (sodium borate 1 g, sodium chloride 9 g,
and distilled water 100 ml). The tube was pre-warmed
at 37°C alongside calcium chloride (0.025N) for 2
mins, and 0.5 ml of the calcium chloride was added
to the tube containing the deposit and borate buffer.
A stop watch was started. Immediately after a clot
was observed and the carrying time for the euglobulin
faction to lyse completely was recorded in minutes.
The statistical analysis was carried out using the
Statistical Package for Social Sciences version 16.0
(SPSS INC., Chicago, Illinois, USA). The data were
analyzed using unpaired student t-test. The results were
summarized as mean + SEM, at 95% confidence limit.

Results. From the data obtained, the ages of
the subjects ranges from 21-38 years. There was
a significant increase (p<0.001) in PFC, and ELT
between pregnant women on HAART (test subjects)

Table 1 - Mean and standard error of mean between test and control
subjects in 100 HIV subjects.

Test Control

Parameters Mean + SEM  Mean + SEM Povalue
PCV% 291:038  31.3+0.43 <0.0001
ELT (mins) 378 + 15 267 +£9.0 <0.0001
PECg/l 402£0.13  3.56+0.12 0.002
PV mpals 1764002 1734002 0.371

PCV - packed cell volume, ELT - euglobulin lysis time, PFC - plasma
fibrinogen concentration, PV - plasma viscosity, HIV - human
immunodeficiency virus

Table 2 - Fibrinolytic changes between test and control subjects in the
first to third trimester of pregnancy in 100 HIV subjects.

Parameters Test Control P-value
Mean + SEM  Mean + SEM
First trimester
PCV (%) 29.5 + 0.909 30.1 + 0.966 0.6359
ELT (mins) 381 + 35.1 243 +15.5 0.0009
PFC (g/l) 4.11 £0.216 3.48 +0.201 0.0432
PV (mPa/s) 1.79 + 0.031 1.72 £ 0.031 0.117
Second trimester
ELT (mins) 368 + 20.1 283+ 11.8 0.0007
PFC (g/l) 3.90 +0.187 3.63 +0.187 0.3206
PCV (%) 29.1 + 0.464 31.2 +0.492 0.0038
PV (mPa/s) 1.75 +0.023 1.74 £ 0.021 0.8344
Third trimester
ELT (mins) 401 +29.9 259 +22.4 0.0014
PFC (g/l) 4.21 +0.288 2.96 + 0.222 0.0031
PCV (%) 28.7 +0.920 33.2+0.772 0.0015
PV (mPals) 1.74 £ 0.0370  1.74 + 0.040 0.9197

PCV - packed cell volume, ELT - euglobulin lysis time, PFC - plasma
fibrinogen concentration, PV - plasma viscosity, HIV - human
immunodeficiency virus
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when compared with pregnant women not on HAART
(controls). The PCV decreased significantly (p<0.001)
between test when compared with the control while
the PV did not show any significant difference when
compared (p>0.05) (Table 1). There was a significant
decrease in ELT and PFC between test and control
subjects in the first trimester, while the PCV and PV
did not show any significant change (p>0.05) in the first
trimester of pregnancy (Table 2). The ELT and PCV
were significantly reduced between test and control
as pregnancy progressed while the PFC and PV did
not show significant change. In the third trimester of
pregnancy, ELT and PFC reduced significantly (p<0.05)
between the control and test subjects while the PCV
of the controls increased when compared with the test
(»<0.05). There were no significant differences in the
PV in the last trimester of pregnancy (p>0.05).

Discussion. The intense effect of HIV on the
world is in irrefutable.” To fight viral strain alterations,
HAART has increased in intricacy and effectively
decreased deaths from opportunistic infection in
those that are candidates for this treatment. However,
these advances are tainted with metabolic long-term
side effects. Some of which are directly attributed to
HIV protease inhibitors.'® In this study, HIV infected
pregnant women on HAART had a significantly lower
PCV value compared with the controls (»<0.0001). In
HIV negative pregnant women, PCV has been observed
to reduce due to increasing demand by the growing
fetus. Human immunodeficiency virus infection
and the therapy may further reduce PCV in such
individuals, which may subsequently lead to anemia
if not properly monitored. This observation is in line
with earlier reports.” The PCV value affects erythrocyte
sedimentation rate, which in turn affects erythrocyte
aggregation and ultimately blood flow."® Thus, HIV
patients may be at risk of CVD.

There was a significant increase in ELT, PFC, and
PV (p<0.001) in this study. The increase in plasma
viscosity observed among HIV pregnant women on
HAART in this study correlates with the observed
increase in plasma fibrinogen concentration and
invariably increases in ELT. Fibrinogen concentration
significantly affects plasma viscosity. These findings
agree with previous reports.’*!” It has been reported
that increase in fibrinogen concentration, which
would invariably lead to increase in plasma viscosity is
a risk factor for CVD. Increase in serum viscosity has
a similar effect.? Both plasma and serum viscosity are
useful indicators of acute inflammation. An increase in
inflammatory proteins such as haptoglobin, C-reactive
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proteins, and immunoglobulin produced against
the HIV virus or any other opportunistic infection
associated with HIV, cause an increase in serum
viscosity. Euglobulin lysis time, PFC, and PV were
observed to reduce in the second and third trimester of
pregnancy (Table 2). This could be attributed to the side
effects of HAART on these individuals some of which
may be directly connected to HIV protease inhibitors.
Several studies have linked HIV protease inhibitors
with the activation of endoplasmic reticulum stress and
oxidative stress as well as an increase in inflammatory
cytokine production from several cell types including
macrophages, hepatocytes, intestinal epithelial cells,
and adipocyties.'® However, the underlying cellular and
molecular mechanisms remain to be fully identified and
therapeutic strategies are currently unavailable.

In conclusion, HAART can cause changes in
fibrinolytic activity, which may predispose pregnant
women to hyperfibrinogenemia and anemia. Even
though the life expectancy of HIV-infected patients
under HAART has been extended, the various HAART-
induced side effects significantly affect quality of life.
Therefore, treatment of HIV infection requires the
balance between the beneficial effects of viral suppression
and the drug-induced toxic effects.
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