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ABSTRACT

Fibrinogen, one of the most hemorheologically active plasma proteins, is associated with several cardiovascular
risk factors, and the plasma concentration can alter dramatically during acute phase response and in a wide variety
of clinical conditions. We have assessed fibrinogen levels in some known cardiovascular disorders, during usage
of contraceptive pills, acute phase conditions and pregnancy. Our results from patients with various disease condi-
tions indicate that fibrinogen levels are in the pathological range and are significantly higher than in healthy controls
(p<0.001). It is concluded that although Africans have low predisposition to thrombosis, they may well be pre-dis-
posed to abnormal fibrin formation which could lead to various thromboembolic complications.
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INTRODUCTION

Several prospective studies have demonstrat-
ed that high plasma fibrinogen levels are asso-
ciated with an increased risk of ischemic heart
disease "7\, Recently, it has been shown that
plasma fibrinogen can serve as a predictor of
cardiovascular disease and a marker of throm-
boembolic complications .. These discoveries
have prompted recommendations that fibrino-
gen estimations be included in the cardiovascu-
lar risk profile ¥

Significantly higher plasma fibrinogen levels
have been described in subjects with cardiovas-
cular risk factors such as diabetes mellitus %,
hypertension ""'?, stroke "*, and smoking . It
has been observed that fibrinogen concentration
increased with age in males and significantly in
male smokers and non-smoking females . An
increased viscosity has been shown to relate to
the acute phase protein response during sickle
cell disease (SCD) "' stress ', and in asth-
matic patients "®*'?. It has also been observed
that fibrinogen genotypes and gene-environment
interaction contribute to arterial and venous dis-
eases. Such evidence supports the concept that
elevations in fibrinogen precede the onset of the
acute phase reaction (APR) rather than follow it.
Raised plasma fibrinogen level has been report-
ed in subjects with a familial risk of coronary
heart disease ', but this association has been
disputed .

Fibrinogen, the basic physiological function
of which in hemostasis is the formation of a fi-
brin network, is a major determinant of whole
blood viscosity at low-shear rates *! and plasma
viscosity ??. Plasma fibrinogen has important
clinical significance in that it influences phe-
nomena such as red blood cell aggregation and
blood viscosity after vascular surgery ** and the
development of deep venous thrombosis post-
operatively *%.

In view of the low incidence of thromboembol-
ic complications and cardiovascular disorders in
the local African population **** we report the
plasma fibrinogen levels in patients with various
known cardiovascular risk factors, with a view
to detecting significant changes which may be of
pathological importance.

MATERIALS and METHODS
Patients: Only outpatients of both sexes who
gave informed consent to participate in the study
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were enrolled and all the subjects were Nigerians.
Patients receiving treatment for malaria were ex-
cluded because of likely influence of this condi-
tion on fibrinogen levels.

The patient groups consist of S0 diabetic (D),
50 hypertensive (HP), 50 smokers (SM) and 50
stroke (SK) patients representing cardiovascular
risk factor groups. Also included in the study
were: 100 sickle cell patients in stable (n: 50) and
crisis (n: 50) state (SS and SSC, respectively); 54
asthmatic patients in stable state (n: 27) (ASM)
and during attack (n: 27) (SASM); 100 women on
combined biphasic oral contraceptive pill (OCP)
(0.3 mg norgestrel with 0.03 mg ethyl estradiol)
for at least three months to three years; and 100
pregnant women.

Controls: One hundred normal healthy indi-
viduals (50 men, 50 women) who were normo-
tensive, non-smoking, and non-diabetic with
genotype AA served as controls. The hemoglobin
genotype AA was specifically chosen for the con-
trols to reduce any possible effect/contributions
of either heterozygous or homozygous S-gene in
acute phase reactions according to previous ob-
servations "%, Both patients and controls were
aged between 18 and 50 years, except in a few
sicklers with lower age ranges, but none was less
than 12 years.

Methods: 5 ml of blood was collected from
the cubital vein using a plastic syringe while
applying tourniquet lightly over the arm until
blood flow was established. Stasis was avoided
during blood collection to prevent activation of
clotting factors. 4.5 ml of blood was transferred
into a plastic tube containing 0.5 ml of 3.8%
sodium citrate. Blood and anticoagulant were
mixed gently but thoroughly. Plasma was sepa-
rated by centrifugation at 3000 g for 5 minutes,
and the supernatant plasma was removed for
immediate laboratory analysis. Plasma fibrino-
gen was determined by the clot-weight tech-
nique of Ingram "

Statistics: Values are expressed as mean+SD.
The significant difference between the means
was determined by Student’s t-test. P values less
than 0.05 (P<0.05) were considered significant.

Odds ratios were calculated using the
Bandolier method ®®. Any odds ratio greater
than one indicates the likelihood of an event to
happen.
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Table 1. Fibrinogen levels in various disease conditions

Fibrinogen ~ Mean + SD 0dds
Concentration Ratios
(9/L) Range
Control (100) 1.0-25 1.90 + 0.05
Diabetics (D) (50) 13-6.0 410+001* 216

)
Stroke (SK) (

50) 25-61 410 +155* 216

Hypertensive (HP) (50) 26-49 310x=1.01* 1.63
Smokers (SM) (50) 15-69 431 +018* 227
Sicklers in Crisis (SSC) (50) 3.0-9.0  5.50 + 1.55*  2.89
Stable Sicklers (SS) (50) 2.1-6.0 419 +142* 220
Asthmatics during Attack 2.5-4.5  4.04 = 0.86* 212
(ASM) (27)
Stable Asthmatics 2.0-4.0 3.66 £ 0.19* 193
(SASM) (27)
OCP Users (100) 20-50 390 +1.03* 205
Pregnancy (100) 20-55 420=+090* 221
*P< 0.001

RESULTS

Table 1 shows the mean * SD and range of
fibrinogen concentrations and their odds ra-
tios in patients with the selected cardiovascular
risk factors (diabetics, hypertensives, smokers
and stroke patients); chronic and acute phase
of sickle cell disease and asthmatic attack; in
women on OCP; and at various trimester stages
of pregnancy. Plasma fibrinogen concentrations
were significantly higher (p<0.001) than in con-
trols.

Table 2 shows sex variations in fibrinogen
concentrations. There were statistically signifi-
cant increases in the female controls, diabetics,
and stroke and sicklers in crisis (P<0.05 respec-
tively).

DISCUSSION

Although epidemiologic studies in Caucasians
have long demonstrated the strong and often
independent direct correlation between high
plasma fibrinogen levels and cardiovascular dis-
orders, no study has investigated the relation-
ship of fibrinogen level with cardiovascular risk
factors in Africans. In this report, we studied a
group of subjects suffering from cardiovascular
risk factors, with the aim of investigating the
relationship between fibrinogen and potential
risks.
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Table 2. Sex variations and fibrinogen concentrations

MALE FEMALE
Controls 1.8 =0.10 2.5 = 0.12**
Diabetics 4.0 = 0.06 5.2 £ 0.10**
Stroke 45 =010 5.8 £ 0.01**
Hypertension 2.85+0.13 3.0+0.10
Sicklers in crisis 4.39 + 0.02 5.32 £ 1.13**
Stable sicklers 3.85 £ 0.15 41 +1.02
Asthmatics during attacks 3.55 +0.20 4.02 +1.12
Stable asthmatics 3.20 = 0.15 3.52 £ 11

**P< 0.05

The values from this study indicate that plas-
ma fibrinogen levels were significantly higher
compared with controls and were in the patho-
logical range in subjects prone to thromboembol-
ic disorders ">*°. Whether these findings are of
clinical significance awaits further clarification,
even more so since the Negroid Black African has
been shown to be protected from thromboembo-
lism and atherogenesis **°%.

Our study confirms several previous obser-
vations on fibrinogen: levels are increased in
diabetics, hypertensives, stroke patients, smok-
ers, sickle cell disease, asthmatic attack, during
pregnancy and in women on OCP ""°" OQur
smoking group was comprised of only males,
because the smoking habit is significantly less
in females than males in Nigeria. In our study,
as in several others *”, smokers have higher fi-
brinogen levels. It therefore appears that smok-
ing may influence the synthesis of fibrinogen.

There was a significant increase in plasma fi-
brinogen concentrations both in the chronic and
acute state sickle cell disease °" and in asthmat-
ic conditions, but more significantly during the
acute phase. The use of OCP has been associat-
ed with increased incidence of thromboembolism
and enhanced fibrinogen and other coagulation
factors ®*?. As in our previous report *°, OCP
do increase circulating fibrinogen and such in-
creases were cumulative and directly dependent
on the duration of usage. It was suggested that
the raised fibrinogen levels in Nigerian women on
OCP seem to be induced by OCP and decreased
fibrinolysis in the presence of adequate fibrino-
gen synthesis by the liver. The latter assump-
tion is supported by the finding of an enhanced
spontaneous fibrinolytic activity in the Nigerian
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male compared to the female " a factor these

authors have attributed to a level of protection
from atheroma and atherosclerosis in African
males compared with Europeans.

This study revealed that the plasma fibrino-
gen concentration significantly increased dur-
ing pregnancy compared to controls. The acute
phase influence of fibrinogen is further re-iter-
ated here.

In all cardiovascular diseases, inflammatory
responses have been frequently documented by
various workers, and these could be the outright
signals for hyperfibrinogenemia in all the risk
groups studied.

The odds ratios or risk ratios are favored in
all the risk groups, which indicates a great likeli-
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hood for the occurrence of the potential risks as-
sociated with hyperfibrinogenemia. The odds ra-
tios were greater than one in all cases studied.

In conclusion, fibrinogen levels in Nigerians
are significantly higher in cardiovascular poten-
tial risk groups than their controls. The study,
however, raises the question as to what levels
of fibrinogen are critical to predispose Africans
to cardiovascular complications. Further studies
are needed to confirm our findings and we sug-
gest that there is need for epidemiological study
of Negroid Africans.
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