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ABSTRACT 
 

Introduction: Abnormal hemoglobin is a hallmark of sickle cell disease (SCD), a genetic blood 
abnormality that can cause a number of clinical consequences, such as vaso-occlusive crises and 
an elevated risk of infection. One potential biomarker for evaluating disease activity and 
consequences in SCD patients is C-reactive protein (CRP), an acute-phase reactant that is 
frequently increased in inflammatory conditions. 
Aim/Objectives: The purpose of this study is to assess the diagnostic and prognostic value of FDP 
and CRP levels in sickle cell disease patients at the University College Hospital in Ibadan, Nigeria. 

Original Research Article 

https://doi.org/10.9734/ijr2h/2024/v7i2157
https://www.sdiarticle5.com/review-history/127955


 
 
 
 

Festus; Int. J. Res. Rep. Hematol., vol. 7, no. 2, pp. 209-214, 2024; Article no.IJR2H.127955 
 
 

 
210 

 

Among the specific goals are measuring the levels of fibrinogen degradation products (FDP) and 
CRP in patients with sickle cell disease (SCD), figuring out how demographic characteristics like 
age and sex affect these measurements, and investigating the relationship between these 
parameters and clinical symptoms. 
Methods: There were 131 participants in the descriptive cross-sectional study, including 40 healthy 
controls and 91 persons with SCD diagnoses. Purposive random sampling was used to gather the 
data, and independent t-tests, correlation analysis, and descriptive statistics were used to analyze 
the results at a significance level of 5%. 
Results: The data suggested that 2.2% of SCD patients exhibited abnormal CRP levels. However, 
no significant difference was identified in mean CRP levels between SCD patients and healthy 
controls (p=0.400). However, there was a significant difference (p=0.001) in the mean FDP levels 
between the two groups. Furthermore, among SCD patients, no discernible relationships between 
CRP levels and sex or age were discovered. 
Conclusion: Fibrinogen degradation products levels are suggestive of thrombotic events in this 
population, whereas CRP levels may not differ substantially between SCD patients and healthy 
people. The findings imply that when it comes to addressing SCD complications, FDP monitoring 
may be more clinically useful than CRP. This emphasizes the necessity of more study to develop 
successful intervention plans based on these biomarkers in order to enhance patient outcomes. 
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1. INTRODUCTION 
 
A complex genetic disorder that primarily affects 
people of African descent, sickle cell disease 
(SCD) is characterized by hemoglobin S 
production, which results in sickle-shaped red 
blood cells and a number of complications, such 
as chronic pain and vaso-occlusive crises [1,2]. 
Two to three percent of Nigerians suffer from 
sickle cell anemia, and in some areas, carrier 
rates can reach 20 to 30 percent [3]. Because 
SCD pain is complex, it necessitates a 
biopsychosocial approach that takes into account 
social, psychological, and medical aspects that 
affect how pain is perceived [4]. Although 
hydroxyurea and opioids are already used as 
treatments, other approaches like amino acid 
therapy have the potential to reduce pain [1]. 
Despite the lack of proven biomarkers, research 
into biomarkers for acute pain episode prediction 
is still ongoing [5]. The special difficulties that 
SCD patients experience must be addressed 
through a multidisciplinary approach, especially 
in underprivileged populations [2,4]. In diseases 
like sickle cell disease (SCD), C-reactive protein 
(CRP) is an essential biomarker for inflammation. 
Its levels can reveal the severity of the illness 
and possible side effects like vaso-occlusive 
crises [6,7]. 
 
Acute inflammatory reactions are reflected in 
elevated CRP levels, which are mostly produced 
in the liver [8,9]. 
 

According to research showing its predictive 
usefulness, monitoring CRP in SCD patients may 
help determine their risk of cardiac events [10]. 
Furthermore, D-dimer and other fibrin 
degradation products (FDPs) are important for 
assessing thrombotic events, which are frequent 
in SCD because of elevated coagulation activity 
[11]. A crucial knowledge gap regarding how 
these biomarkers can improve clinical 
management strategies is highlighted by the 
understudied interaction between CRP and FDPs 
in SCD [10]. 

 
This research aims to assess the diagnostic and 
predictive functions of FDP and CRP levels in 
sickle cell disease management at the University 
College Hospital in Ibadan, Nigeria. Through 
investigating the correlation between these 
biomarkers and clinical outcomes, this study 
aims to improve our comprehension of their 
usefulness in tracking the course of disease and 
guiding treatment choices. 

 
2. MATERIALS AND METHODS 
 

2.1 Study Design and Area 
 

The Hematology Day Care Unit of the University 
College Hospital in Ibadan, Nigeria, was the site 
of this study, which used a descriptive cross-
sectional design. The area was chosen because 
of the high incidence of sickle cell disease and 
the accessibility of pertinent clinical resources. 
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2.2 Study Design 
 

A cross-sectional study of sickle cell disease 
patients was conducted in order to assess C-
reactive protein (CRP) and fibrinogen 
degradation products (FDPs) as possible disease 
management biomarkers. 
 

2.3 Sample Size Determination 
 

In order to guarantee enough power for 
identifying group differences, a sample size of 
131 participants was established using the 
proper statistical procedures. 40 healthy people 
served as controls, and 91 persons with sickle 
cell disease were included. 
 

2.4 Study Subjects 
 

Purposive random sampling was used to select 
participants from the outpatient clinic. 
 

2.4.1 Inclusion criteria 
 

Adults with a verified diagnosis of sickle cell 
disease who were at least 18 years old met the 
inclusion criteria, while controls were healthy 
people with normal hemoglobin levels. 
 

2.4.2 Exclusion criteria 
 

Individuals with acute infections, recent 
operations, or other hematological diseases were 
removed to minimize confounding variables. 
 

2.5 Materials and Equipment 
 

Blood collection tubes, centrifuges, and assay 
kits for FDP and CRP analysis were among the 
supplies utilized in the study. For hemoglobin 
electrophoresis, standard lab equipment such 
electrophoresis apparatus was used. 
 

2.6 Ethical Consideration 
 

Igbinedion University, Okada's Institutional 
Review Board granted ethical approval. All 
subjects gave their informed consent before 
being enrolled in the study. 
 

2.7 Clinical Laboratory Investigation 
 

Several analytical methods were used in the 
clinical laboratory investigations: 
 

2.7.1 Sample collection and analysis 
 

Venipuncture was used to obtain blood samples, 
which were processed in two hours to guarantee 
accurate results. 

2.7.2 Analysis of C-reactive protein 
 

Enzyme-linked immunosorbent assay (ELISA) 
technology was used to measure CRP levels 
accurately, adhering to product directions. 
 

2.7.3 Hemoglobin electrophoresis 
 

The subjects' hemoglobin genotype was verified 
by hemoglobin electrophoresis, which 
guaranteed an accurate sickle cell disease status 
classification. 
 

2.7.4 Fibrin degradation product assay 
(ELISA) 

 

ELISA was used to measure the FDP levels in 
the participant blood samples, enabling accurate 
assessment of these indicators. 
 

2.8 Statistical Analysis 
 

Descriptive statistics, such as means and 
standard deviations, and inferential statistics, 
such as independent t-tests and correlation 
analyses, were used to examine the data at a 
significance level of 5%. Strong interpretations of 
the connections between CRP, FDP levels, and 
clinical outcomes in the treatment of sickle cell 
disease were made possible by this all-
encompassing approach. 
 

3. RESULTS 
 

The Table 1 showed the descriptive statistics of 
CRP and FDP of subjects and control in which 
mean ±standard deviation of CRP of subject vs 
control (2.31 ±1.30vs 2.10±1.24). Also mean 
±standard deviation of FDP of subject vs control 
(0.66 ± 0.62vs 1.28± 0.75). The mode and 
median of subjects CRP was same at value 2.10 
while the mode and median of control CRP was 
at value 3.10 and 1.85respectively. The mode 
and median of subjects FDP was at value 0.1 
while the mode and median of control FDP was 
at value 1.32 and 35 respectively. The range of 
CRP of subjects was 0.01 to 5.10 while control 
was 0.01 to 4.30. Also the range of FDP of 
subjects was 0.01 to 3.23 while control was 0.12 
to 2.89. 
 
There is no significant difference in mean C-
reactive protein levels   between sickle cell 
patients and individual without sickle cell 
diseases (2.31 vs 2.10, p=0.400>5%). There is a 
significant difference in meanfibrinogen 
degradation product (FDP) between sickle cell 
patients and individual without sickle cell 
diseases (0.66 vs 1.28, p=0.001<5%). 
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Table 1. Descriptive statistics of CRP and FDP of subjects and control 

 
Statistics  Subjects Control 

CRP  FDP CRP  FDP 

Mean 2.31 0.66 2.10 1.28 
Median 2.10 0.40 1.85 1.32 
Mode 2.10 0.01 3.10 0.35 
Std. Deviation 1.30 0.62 1.24 0.75 
Minimum 0.01 0.01 .01 0.12 
Maximum 5.10 3.2 4.30 2.89 

 
Table 2. Comparing difference in mean CRP and FDP between the group 

 
Variables  Group  N Mean Std. Deviation 95%CI Range  p-value  

C-reactive 
protein levels 

Subject 91 2.31 1.30 2.03-2.6 .01-5.10 0.400 
Control 40 2.10 1.24 1.71-2.50 .01-4.30 

FDP Subject 91 .66 .72 .51-.81 .01-3.23 0.001 
Control 40 1.28 .75 1.04-1.53 .12-2.89 

 
Table 3. Comparing difference in mean CRP and FDP between the male and female 

 
Variables  Group  N Mean Std. Deviation 95%CI t-test  p-value  

C-reactive protein levels Male 62 2.40 1.30 2.01-2.4 0.932 .354 
Female 29 2.12 1.32 1.61-2.30 

FDP Male 62 .71 .78 .41-.71 .873 0.385 
Female 29 .57 .59 1.02-1.43 

 
Table 4. Relationship between some haematological parameters 

 
Parameters CRP FDP r(p-value) Age r(p-value) 

CRP 1 .085(.425) -.060(.574) 
FDP  1 .142(.181) 
Age   1 

 
There is no significant difference in mean C-
reactive protein levels (CRP) between male 
sickle cell patients and female sickle cell patients 
(2.40 vs 2.12, p=0.454 >5%). There is no 
significant difference in meanfibrinogen 
degradation product (FDP)between male sickle 
cell patients and individual female sickle cell 
patients (0.71 vs .57, p=0.873>5%). The 
implication of the results was that outcome of C-
reactive protein levels or fibrinogen degradation 
products (FDP) were subjected to gender 
difference. 
 

There is no significant correlation between C-
reactive protein levels and fibrinogen degradation 
product (FDP) (r=.085 p=.425>0.05) among 
sickle cell patients in University College Hospital, 
Ibadan, Oyo state. There is no significant 
correlation between C-reactive protein levels and 
age (r=.060 p=.574>0.05) among sickle cell 
patients in University College Hospital, Ibadan, 
Oyo state.  There is no significant correlation 

between C-reactive protein levels and age 
(r=.142, p=.181>0.05) among sickle cell patients 
in University College Hospital, Ibadan, Oyo state.  
The implication of the results was that C-reactive 
protein levels or fibrinogen degradation product 
(FDP) respectively have independent outcome 
and also age had no influence on the changes of 
C-reactive protein levels and fibrinogen 
degradation product (FDP). 

 
4. DISCUSSION 
 
At the University College Hospital in Ibadan, 
Nigeria, the study assessed the diagnostic and 
prognostic functions of fibrinogen degradation 
products (FDPs) and C-reactive protein (CRP) in 
the treatment of sickle cell disease (SCD). The 
importance of FDP, a measure of thrombotic 
activity, and CRP, an acute-phase reactant, in 
comprehending and treating SCD problems was 
examined.  
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According to the findings, there was no 
significant difference in the mean CRP levels 
between SCD patients and healthy controls 
(p=0.400). The results pertaining to fibrin 
degradation products (FDP) and C-reactive 
protein (CRP) in sickle cell disease (SCD) 
patients underscore the intricacy of inflammatory 
indicators in this illness. 
 

Since CRP has a known role in inflammation, it is 
useful during vaso-occlusive crises even though 
its levels did not differ significantly between SCD 
patients and healthy controls, suggesting that it is 
not a reliable diagnostic marker on its own in 
steady-state conditions [12,13].  
However, the significantly decreased FDP levels 
(p=0.001) in SCD patients raise concerns 
regarding the disease's predicted thrombotic 
activity, pointing to possible special 
pathophysiological adaptations or limitations in 
the study design [14,15]. Further research into 
these biomarkers is necessary to better 
understand their significance for disease 
management and therapeutic options, as 
evidenced by the raised CRP during crises and 
the chronic inflammatory state in SCD [16,12]. 
 

Additionally, the study found no significant 
difference in CRP and FDP levels between male 
and female SCD patients (p=0.354 and p=0.873, 
respectively), and no correlation between the 
biomarkers' levels and age among the SCD 
patients. These results suggest that the 
biomarkers' variations are independent of age 
and sex, supporting their potential use as 
universal markers in the SCD population. The 
lack of correlation between FDP and CRP levels 
further highlights their independent pathways of 
action, with FDP being a marker of fibrinolysis 
and thrombotic activity, while CRP reflects 
inflammation. These differences highlight the 
complexity of SCD pathophysiology, where 
multiple systems are involved. 
 

5. CONCLUSION 
 

Although they have different functions as 
diagnostic and prognostic markers, CRP and 
FDP provide information about the inflammatory 
and thrombotic processes in SCD. Although 
steady-state SCD patients' CRP levels did not 
differ much, their prospective use in emergency 
situations is still encouraging. Despite being 
surprisingly lower in SCD patients, FDP levels 
highlight the need for additional study to 
determine their clinical significance. These 
results highlight the value of managing sickle cell 

disease (SCD) with a multimodal strategy that 
incorporates biomarkers and clinical evaluations. 

 
6. RECOMMENDATION 
 
To fully assess the dynamics of C-reactive 
protein (CRP) and fibrinogen degradation 
products (FDP), future studies should involve 
sickle cell disease (SCD) patients in both steady-
state and crisis settings. To aid in the early 
detection of problems, routine monitoring of 
these biomarkers ought to be incorporated into 
standard care procedures. To determine their 
predictive usefulness, research should also look 
into the relationship between CRP and FDP 
levels and clinical outcomes such the incidence 
of vaso-occlusive crises, organ damage, and 
mortality. Research findings will be more broadly 
applicable if sample size and geographic variety 
are increased. This will also address possible 
geographical differences in SCD presentation. 
Last but not least, creating standardized 
procedures for analyzing FDP and CRP levels 
will improve their clinical usefulness and improve 
patient care. 
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