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Abstract 
Background: Heamatological problems have been associated with human 
immunodeficiency virus infection. Hypercoagulability, in particular, throm-
bosis is becoming more common in HIV-positive patients. Aim: The goals of 
this study were to determine levels of plasma fibrinogen, protein C, Hemog-
lobin, and ESR among Sudanese HIV-positive patients. Materials and Me-
thods: This is a case-control study, for this investigation, a total of 100 par-
ticipants were recruited for this study. Fifty people were diagnosed with HIV, 
25 of whom were males (50 percent) and 25 of whom were females (50 per-
cent), with an average age of 35.5 years. Further fifty healthy people, 26 (52%) 
of whom were men and 24 (48%) of whom were women, with a mean age of 
37.1 years, matched the case group. Fresh Poor Plasma was obtained by cen-
trifuging citrated venous blood samples at 3000 rpm for 15 minutes. The fi-
brinogen level was determined using an automated coagulation analyzer. To-
tal protein C level was measured by a fully-automated blood coagulation ana-
lyzer (SYSMEX CA-500’JAPAN). The haemoglobin parameter was measured 
from EDTA anticoagulant samples using the Sysmex KX 21-N automated 
haematological analyzer. In one hour, the ESR was done using a Westergren 
tube. Data was collected using a structured direct questionnaire. SPSS version 
21 was used to analyse the data. Results: The current study discovered that in 
Sudanese HIV infection, the mean and standard deviation of plasma fibrino-
gen levels were statistically substantially higher than in the normal control 
group (370.5 ± 67 vs 214.7 ± 21 with P value 0.001). Protein C levels were sta-
tistically significantly lower in HIV positive patients compared with control 
group (0.6 ± 0.1 vs 1.3 ± 0.2 with P value 0.001). In HIV positive patients, 
haemoglobin was statistically substantially lower than in healthy people (10.8 
± 1.8 vs 13.7 ± 1.9, P value 0.01). The erythrocyte sedimentation rate was sta-
tistically significantly higher in HIV positive patients than in the control 
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group, with (58.00 ± 27 vs 7.68 ± 3 with P value 0.00). Conclusions: HIV in-
fected patients had higher plasma fibrinogen levels and lower haemoglobin 
levels than normal healthy control groups. In 16 percent of HIV positive pa-
tients, protein C deficiency was discovered. HIV-positive patients had signif-
icantly greater ESR. 
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1. Introduction 

The human immunodeficiency virus is a retrovirus that infects immune system 
cells and kills or impairs them, resulting in opportunistic infections and cancer 
[1]. According to UNAIDS, 19 million persons in Eastern and Southern Africa 
(ESA) and Western and Central Africa (WCA) were living with HIV in 2015. 
New HIV infections reduced by 14 percent in ESA and 8% in WCA between 
2010 and 2015, while AIDS-related fatalities fell by 38 percent and 10%, respec-
tively. In ESA, 54 percent of all HIV-positive people received antiretroviral me-
dication (ART), whereas, in WCA, just 28 percent of all HIV-positive people re-
ceived ART. Since 2010, new HIV infections among children in ESA have de-
creased by 66 percent, compared to a 31 percent decrease in WCA [2]. Hemato-
logical abnormalities are common manifestations of advanced HIV-1 infection 
that could potentially limit the use of some components of antiretroviral therapy 
regimens [3] [4]. Peripheral blood cytopenias have been observed even in the 
absence of chemotherapeutic therapy or opportunistic infections and malignan-
cies, showing that HIV infection is directly associated with the generation of 
these hematological abnormalities [5]. Fibrinogen is a crucial component of the 
coagulation cascade and has been linked to coronary artery disease [6]. Its in-
creased viscosity facilitates platelet aggregation, modulates endothelial function, 
and promotes smooth muscle proliferation and migration, all of which may 
contribute to the development of vascular dysregulation. Because fibrinogen is 
an acute phase reactant, the link between high fibrinogen levels and atheroscle-
rosis may be mediated by inflammation [7] [8]. Natural anticoagulants’ activity 
particularly protein C [9] and hemoglobin levels were found to be reduced, but 
plasma fibrinogen levels in HIV patients were inconsistent [10]. In this study, we 
assessed plasma fibrinogen, protein C, hemoglobin, and erythrocyte sedimenta-
tion rate in Sudanese HIV patients. 

2. Materials and Methods 

This descriptive case-control study was carried out from September to December 
of 2016. In this study a total of 100 volunteers. Throughout the duration of the 
research, 50 HIV patients were detected using (ELSIA) techniques, with 25 
(50%) males and 25 (50%) females attending Omdurman Teaching Hospital in 
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Khartoum recognized as the case group. Between the case group and the see-
mingly healthy individuals, a total of 50 participants were matched by age and 
gender. There were 26 males (52%) and 24 women in the typical control group 
(48 percent). All of the individuals’ venous blood was gathered into anticoagu-
lant tubes containing citrate. PPP (Platelet Poor Plasma) was made immediately 
away by centrifuging at 3000 rpm for 15 minutes. An automated coagulation 
analyzer has been used to measure plasma fibrinogen levels (Thrombolyzer XRC 
Germany). Total protein C levels were measured by fully-automated blood coa-
gulation analyser (SYSMEX CA-500’JAPAN). The ESR was performed using a 
Westergren tube in one hour. Hemoglobin level was measured from EDTA an-
ticoagulated venous blood samples using an automated SYSMEX KX 21N he-
matology analyzer (Japan). 

2.1. Data Collection and Analysis 

The data was gathered using a direct questionnaire and analyzed using the SPSS 
version 21 software. To compare the parameters in mean and standard division, 
the T-test was utilized. When the P-value is less than 0.05, it is considered to be 
significant. 

2.2. Exclusion Criteria 

This study excluded patients with coagulopathy disorders, hepatic diseases, in-
flammatory diseases, cancer, or who were on heparin or warfarin therapy. 

2.3. Ethical Approval  

This study was approved by Al Neelain University’s Faculty of Medical Labora-
tory Science’s ethical board. All participants had to express their permission be-
fore any samples were taken. 

3. Result 

The current study revealed that the mean of fibrinogen levels was statistically sig-
nificantly higher among HIV patients compared with that normal healthy control 
group (370.5 ± 67.7 vs 214.7 ± 21.2 with P value 0.00) (Table 1 & Figure 1).  

Table 2 shows the mean and stander deviation of protein C levels were statis-
tically significantly lower in HIV patients in comparison with those normal 
healthy control group (0.6 ± 0.1 vs 1.3 ± 0.2 with P value 0.00). 

Table 3 demonstrates that, as compared to the normal healthy control group,  
 
Table 1. Comparison of Fibrinogen levels among HIV positive and normal control group 
study groups.  

Parameters Study group Number Mean ± St deviation P value 

Fibrinogen Levels 
Case group 50 370.5 ± 67.7 

0.00 
Control group 50 214.7 ± 21.2 

P. value less than 0.05 is considered significant. 
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Figure 1. Distribution of age among study group. 

 
Table 2. Comparison of protein C levels among HIV positive and normal control group 
study groups.  

Parameters Study group Number Mean ± St deviation P value 

Protein C Levels 
Case group 50 0.6 ± 0.1 

0.00 
Control group 50 1.3 ± 0.2 

P. value less than 0.05 is considered significant. 
 
Table 3. Comparison of haemoglobin levels among HIV positive and normal control 
group study groups.  

Parameters Study group Number Mean ± St deviation P value 

Hemoglobin Levels 
Case group 50 10.8 ± 1.8 

0.01 
Control group 50 13.7 ± 1.9 

P. value less than 0.05 is considered significant. 
 
the mean and standard deviation of haemoglobin levels were statistically signifi-
cantly lower among Sudanese HIV positives (P value 0.01). 

Table 4 shows that in Sudanese HIV positive individuals, the erythrocyte se-
dimentation rate was statistically significantly with (P value 0.00) greater than in 
the control group. 

4. Discussion 

Infection with the human immunodeficiency virus (HIV) is frequently linked to 
an increased risk of venous [11] [12] [13] [14] and arterial thrombosis [15] [16] 
[17] [18]. Increased thrombotic risk has been associated with elevated plasma fi-
brinogen in inflammatory situations such as trauma and pregnancy. To our know-
ledge, only one published study has examined the association of inflammatory  
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Table 4. Comparison of erythrocyte sedimentation rate among HIV positive and normal 
control group study groups.  

Parameters Study group Number Mean ± St deviation P value 

ESR mm/hour 
Case group 50 58.00 ± 27 

0.00 
Control group 50 7.68 ± 3 

P. value less than 0.05 is considered significant. 
 
markers with mortality in HIV-infected individuals in the HAART era [19]. The 
goal of this study was to determine the levels of fibrinogen and haemoglobin in 
HIV-positive patients. According to our results, the mean and standard devia-
tion of fibrinogen levels in HIV patients was statistically considerably greater 
than in the healthy control group. In contrast to A. Abdollahi et al., who showed 
that of the 228 subjects, 137 (61%) were male and 69 (39%) were female, with an 
average age of 37.48 years, and reported that hematological parameters and 
plasma fibrinogen levels were significant (P-value < 0.0001) reduced in the HIV 
group compared with the control group [20]. Our findings contradicted a recent 
study in Nigeria by Okoroiwu Leticia [21], who looked at fibrinogen and factor 
VIII levels in 164 people, including 114 HIV positive people and 50 HIV nega-
tive people who served as controls, and found no significant difference in fibri-
nogen levels in HIV patients compared to normal people (P-value > 0.05). The 
discrepancies between our patients and those in the aforementioned studies 
could be related to the methodologies utilized or the duration of disease in our 
individuals. The findings of this study were compatible with those of Lijfering et 
al. [22], who reported that HIV-positive patients have higher amounts of fibri-
nogen in their blood than HIV-negative people in a study of 109 HIV-infected 
patients. The intriguing findings of the study were similar to a variety of theories 
presented to explain the observed hypercoagulability in HIV-positive patients 
with elevated D dimer levels and decreased natural anticoagulant levels [23] 
[24]. We hypothesized that AIDS patients release cytokines that activate the 
coagulation system, leading to an increase in fibrinogen serum levels. Protein C 
and protein S are important physiologic coagulation inhibitors. While both pro-
teins are synthesized by hepatocytes in the presence of vitamin K, protein S ad-
ditionally is produced by endothelial cells and megakaryocytes [25]. The current 
study discovered that protein C levels were deficient in 16 percent of HIV pa-
tients (8/50); this finding was consistent with many other authors who reported 
that protein C deficiency is detected in 0 percent to 14 percent of individuals 
[26] [27] [28] [29]. Our findings corroborate that of Khare, Swati, et al. (2018), 
who observed that HIV-positive patients had lower haemoglobin, platelet counts, 
mean platelet volume, protein C, and S activity than healthy people [30]. Protein 
C levels that are down regulated in HIV patients have been linked to an in-
creased risk of venous thrombosis [31] [32] [33]. Our observation supports a 
number of studies that looked into how HIV-positive patients’ hemostasis is al-
tered [34] [35]. The source of these acquired coagulation inhibitor deficiencies in 
HIV-positive patients is unknown, but acute opportunistic infections may cause 
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a drop in protein S and protein C levels. Anemia is common among HIV-positive 
patients, but its complex cause makes differential diagnosis and appropriate 
therapy difficult [36]. This study shows that the haemoglobin levels were statis-
tically significantly lower in HIV-positive patients when compared to the normal 
healthy control group P-value 001. This finding was in concordance with Daniel 
et al. [37] found that hemoglobin levels, Red Blood Cell count, Haematocrit, 
Mean Cell Volume and Mean Cell Hemoglobin were significantly reduced with a 
p-value > 0.05 in a case-control study of 150 HIV seropositive patients on anti-
retroviral treatment and 50 HIV seronegative control patients. Friel and Scadden 
[38] also discovered that HIV-positive patients’ hemoglobin levels were much 
lower. According to the findings of this study, people who have HIV are sub-
stantially more prone to acquire anemia [39] [40] [41]. The mean of Erythrocyte 
sedimentation rate in HIV patients was statistically significantly (P > 0.001) 
higher compared with normal healthy, these results confirm that findings re-
ported in Ghana [37] Nigeria [42]. Our study was harmonized with the fact that 
ESR is frequently elevated in infections and inflammatory disorders such as 
HIV. The elevated ESR in these settings is related to increased production of 
acute-phase proteins and releases of proteins by the pathogenic organism into 
the circulation [43].  

5. Limitation of the Study 

The small sample size and short study time are the two most significant limita-
tions of this study. 

6. Conclusion 

According to our findings, plasma fibrinogen levels in HIV-positive people were 
significantly greater, along with lower plasma protein C levels, than in healthy 
people, indicating a hypercoagulable state that is likely to increase the risk of 
thrombosis. HIV patients developed anemia as a result of the infection if their 
haemoglobin level decreased below 11 g/dl, depending on the hemoglobin result. 
When compared to normal healthy control group, our HIV-positive patients ex-
hibited a higher ESR. 
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