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Abstract 
Background: Many studies were made the association between the extent of 
the inflammatory response, increase fibrinogen level and hypercoagulability 
in rheumatoid arthritis. The current study aims to the investigation and finds 
the association of the fibrinogen, ESR and CRP levels in Sudanese patients 
with rheumatoid arthritis. Material and Methods: This is a case-control 
study, conducted at Modern Medical Center, Khartoum, Sudan, during Janu-
ary 2016. Totally 100 participants were chosen for this study, among them 50 
were known Sudanese patients professionally diagnosed with rheumatoid 
arthritis as case group, and the other 50 participants were normal healthy 
subjects as control group; their age and gender coordinated with case group. 3 
ml of blood was collected in Tri Sodium citrate container, and other 3 ml in 
plain container. Platelet poor plasma prepared by centrifugation of tri sodium 
citrate container, and then plasma separated to estimate fibrinogen. Serum 
was prepared form clotted blood to measure CRP. The ESR was done by 
Westergren tube from citrated blood in one hour .The data were collected by 
structured interview and questionnaire, and then analyzed by using a com-
puter program statistical package for social sciences (SPSS) version 20. Re-
sults: Significant elevated of the plasma fibrinogen, CRP levels and ESR were 
observed in subjects with rheumatoid arthritis in comparison with that nor-
mal control group with (p value 0.000). Conclusion: This study has shown 
that rheumatoid arthritis lead to increase level of fibrinogen, ESR and CRP. 
This abnormality could be contributed to the hypercoagulability phenome-
non. 
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1. Introduction 

Rheumatoid arthritis is a long lasting autoimmune disorder that primarily af-
fects joints. It typically results in warm, swollen, and painful joints. Pain and 
stiffness often worsen following rest. Most commonly the wrist and hands are 
involved with typically the same joints involved on both sides of the body. The 
disease may also affect other parts of the body. This may result in low red blood 
cells, inflammation around the lungs, and inflammation around the heart. Fever 
and low energy may also be present [1] [2]. While the cause of rheumatoid arth-
ritis is not clear, it is believed to involve a combination of genetic and environ-
mental factors. X-rays and laboratory testing may support a diagnosis or exclude 
other diseases with similar symptoms [2]. Other diseases that may present simi-
larly include systemic lupus erythematosis, psoriatic arthritis, and fibromyalgia 
among others [2]. Women are affected three to five times as often as men [3]. 
The age at which the disease most commonly starts is in women between 40 and 
50 years of age, and for men somewhat later [4]. When RA is clinically sus-
pected, testing for the presence of rheumatoid factor (RF, a non-specific antibo-
dy) and anticitrulated proteins antibodies (ACPAs) may be required [5]. Also, 
several other blood tests are usually done to allow for other causes of arthritis, 
such as lupus erythematosus. The erythrocyte sedimentation rate (ESR), C-reac- 
tive protein, full blood count, kidney function, liver enzymes and other immu-
nological tests (e.g., antinuclear antibody/ANA) are all performed at this stage 
[5]. Acute phase reactants (APRs), such as serum C-reactive protein (CRP), plas- 
ma fibrinogen, and ESR are common biomarkers used to monitor the status of 
inflammatory diseases. The acute-phase response to tissue injury and inflamma-
tion is accompanied by a dramatic increase in hepatic synthesis of acute-phase 
reactants (APR). Therefore, characterization of APR responses in RA is essential 
to gain insights into the activity of this disease and to assess the degree of in-
flammation. Both CRP and ESR levels are used to monitor disease activity and to 
monitor how well someone is responding to treatment [6] [7]. Fibrinogen (fac-
tor I) is a glycoprotein that helps in the formation of blood clots [8]. The fibri-
nogen molecule is a soluble, large plasma glycoprotein that is converted by 
thrombin into fibrin during blood clot formation [3]. Fibrinogen is synthesized 
in the liver by the hepatocytes [9]. Research from 2011 has shown that fibrin 
plays a key role in the inflammatory response and development of rheumatoid 
arthritis [10]. Fibrinogen levels can be measured in venous blood. Normal levels 
are about 2.0 - 4.0 g/L, depending on the method used. In typical circumstances, 
fibrinogen is measured in citrated plasma samples in the laboratory, however the 
analysis of whole-blood samples by use of thromboelastometry (platelet function 
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is inhibited with cytochalasin D) is also possible [11]. Higher levels are, asso-
ciated with inflammation, as it is an acute-phase protein [12]. Fibrinogen level 
used as an inflammatory marker [13]. There is ample evidence to suggest in-
creased clotting potential in RA patients. Elevated fibrinogen, von willebr- and 
factor, fibrin D-dimer, and tissue plasminogen activator antigen concentrations 
are seen in RA patients, even in those with well-controlled RA [14]. Further 
contributing to a hypercoagulable state in RA is the thrombocytosis [15]. Many 
of these parameters are clearly associated with the extent of the inflammatory 
response, and explanatory mechanisms are evident. For example, TNF causes 
the expression of tissue factor on monocytes and possibly endothelium, thereby 
initiating the coagulation cascade, whereas IL-6 can increase levels of fibrinogen, 
an acute-phase reactant [16]. 

2. Materials and Method 

This is a case-control study, conducted during January 2016 at Faculty of Medi-
cal Laboratory Sciences, Alneelain University, Khartoum, Sudan. A total of 100 
participants were selected for this study, 50 (20) male and (30) female was pa-
tients professionally diagnosed by rheumatoid arthritis according to blood tests 
for rheumatoid factor and anti-cyclic citrullinated peptide (anti-CCP) antibodies 
and present of Clinical presentation admitted to the Modern Medical Center; 
their age their mean age was 39 years are designated as case group. Other 50 par-
ticipants (17) male and (33) female was normal healthy subjects designated as 
control group; their gender and age were matched with patient group.6 ml of 
blood was drawn from all subjects; 3 ml in containers contain trisodium citrate 
as anticoagulant, and other 3 ml of blood in plain container. The platelet poor 
plasma was prepared immediately by centrifugation at 2000 rpm for 15 minutes 
at 4c for measuring fibrinogen level, while the serum was prepared from plain 
container to measure Anti-CCP, RF and CRP. Plasma fibrinogen level was de-
termined with a commercial kit using an automated analyzer (thrombolayzer- 
Japan).The ESR was done by westergren method. Anti-CCP was measured by 
using ELISA kits Euroimmune (Germany).Rheumatoid factor and CRP were 
measured by turbidometeric method using automated chemistry analyzer (Min-
dray 480-China).Every patient with autoimmune disease, history of coagulopa-
thy disorders, pregnancy or has other inflammation were excluded from this 
study. This study was approved from Alneelain University, Faculty of Medical 
Laboratory ethical committee, and the approval consent also was taken from all 
participants before the samples were collected. Data was collected by direct 
questionnaire then computed and analyzed by using a computer program statis-
tical package for social sciences (SPSS) version 20. T.test was used to compare 
between the parameters and correlation between variables was assessed by using 
Pearson test. The significant of p.value was set less than 0.05 

3. Results 

A total of 100 subjects were enrolled in this study, 50 of them were known Su-
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danese patients diagnosed by rheumatoid arthritis found male 20 (40%) and fe-
male 30 (60%), and the age of patients was ranged from 31 - 47 years. Further 50 
normal healthy adult as control group. The age of control group was matched 
with patients group. 

The present study showed that the Fibrinogen, CRP, Anti-CCP, ESR levels 
and rheumatoid factor were statistically significantly higher in patients with 
rheumatoid arthritis compared with normal health control group with P value 
0.000 (Table 1). 

The analysis of this study revealed that there is strong positive correlation be-
tween Anti-CCP and ESR (P-value 0.002) (Table 2). 

This study found that there is statistically significant correlation between 
rheumatoid factor and ESR level (P value 0.009) while there is no correlation 
between fibrinogen level, CRP and rheumatoid factor with (P-value 0.817 and 
0.577) respectively (Table 3). 

Table 4 showed that there is statistically significantly correlation between du-
ration of the disease and fibrinogen level and ESR with (P value 0.043 and 0.044) 
respectively. 

Based on age this study found there is statistically significantly correlation 
between age and fibrinogen level and ESR (P-value 0.029) (P-value 0.027) re-
spectively, and insignificant correlation between age of the patient and CRP 
(P-value 0.114) (Table 5). 

4. Discussion 

RA is a systemic inflammation associated with increased the risk of cardiovascu-
lar (CV) events, including thrombosis, levels of fibrinogen, a pro-thrombotic 
 
Table 1. Association of Fibrinogen level, CRP, Anti-CCP, ESR and rheumatoid factor 
with rheumatoid arthritis among case and control group. 

Parameters Number Case (Mean ± SD) Control (Mean ± SD) P-value 

Fibrinogen level mg/dL 50 347.92 ± 53.78 228.22 ± 19.55 0.000 

CRP mg/L 50 22.62 ± 14.77 3.36 ± 1.54 0.000 

Anti-CCP IU/mL 50 14.76 ± 12.09 1.02 ± 0.71 0.000 

ESR mm/hour 50 58.00 ± 30.96 7.68 ± 4.37 0.000 

R.Factor IU/mL 50 35.52 ± 22.58 8.78 ± 4.21 0.000 

CRP: C-reactive protien, Anti-CCP: anticitrulated proteins, ESR: erythrocyte sedimentation rate, RF: rhu-
ematoid factor. 

 
Table 2. Correlation between Anti-CCP and fibrinogen level, CRP and ESR. 

Parameters R-value P-value 

Fibrinogen level 0.139 0.335 

CRP 0.086 0.553 

ESR 0.430 0.002 

CRP: C-reactive protien, ACCP: anticitrulated proteins, ESR: erythrocyte sedimentation rate. 
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Table 3. Correlation between rheumatoid factor and fibrinogen level, CRP and ESR. 

Parameters R-value P-value 

Fibrinogen level 0.039 0.817 

CRP 0.081 0.577 

ESR 0.360 0.009 

CRP: C-reactive protien, ESR: erythrocyte sedimentation rate. 
 
Table 4. Correlation between duration and fibrinogen level, CRP and ESR. 

Parameters R-value P-value 

Fibrinogen level 0.287 0.043 

CRP 0.069 0.636 

ESR 0.247 0.044 

CRP: C-reactive protein, ESR: erythrocytes sedimentation rate. 

 
Table 5. Correlation between age and fibrinogen level, CRP and ESR. 

Parameters R-value P-value 

Fibrinogen level 0.309 0.029 

CRP 0.226 0.114 

ESR 0.313 0.027 

CRP: C-reactive protein, ESR: erythrocytes sedimentation rate. 

 
protein with predictive value for CV disease (CVD), are elevated during rheu-
matoid arthritis [17]. Recently mortality rate of Rheumatoid arthritis (RA) was 
dramatically increased (standardized mortality rate 1.4 - 3.0) [18] [19] and fifty 
percent of deaths were due to cardiovascular disease [20] [21] [22]. It is preva-
lence in rural Africa around 1% of the population [22] [23]. The literature sug-
gests that there is an association between fibrinogen, erythrocyte sedimentation 
rate (ESR) and serum C-reactive protein (CRP) levels in rheumatoid arthritis pa-
tients. This study aimed to the measurement the fibrinogen, CRP and ESR levels 
in Sudanese rheumatoid arthritis patients. The current study showed that the 
plasma fibrinogen, CRP and ESR levels were statistically significant higher in 
rheumatoid arthritis patients compared with normal healthy control group 
(Mean ± SD 347.92 ± 53.78 mg/dl) ,elevated CRP level (Mean ± SD 22.62 ± 
14.77) and elevated ESR (Mean ± SD 58.00 ± 30.96 with P value 0.000) respec-
tively. This finding was in agreement with study done by Terence Rooney et al. 
(2011) in San Francisco, CA, USA who demonstrate 105 patients and reported 
that fibrinogen, CRP and ESR levels were significantly higher [17]. Our findings 
were in concordance with studies (2004) in Turkish [24] and United Kingdom 
(2001) [14] populations in which it found that the fibrinogen levels were signifi-
cantly elevated in RA patients. The findings also support the findings of R.T. 
Keenan et al (2008) in New York, USA who demonstrated ESR and CRP in 188 
RA patients and they concluded that the levels were significantly elevated with P 
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value <0.0001 [25]. The interesting findings of this study revealed that there is 
strong positive correlation between Anti-CCP and ESR level, also the positive 
correlation found between fibrinogen and ESR level with patient age and dura-
tion of the disease. This finding emphasizes that the long lasting rheumatoid 
arthritis patients prone the thrombosis. Based on the gender this study showed 
that the female more affected by rheumatoid arthritis this findings were in a 
consistence with several studies done in different countries [4] [26] [27] [28] 
[29] [30]. The most common limitations in this study that the number of cases 
and shortage of the study duration. 

5. Conclusion 

According to the findings, this study concluded that: Rheumatoid Arthritis leads 
to the increased fibrinogen, CRP and ESR levels. There is a significant correla-
tion between fibrinogen level and erythrocytes sedimentation rate with patient 
age and the duration of the disease. The significant correlation also found be-
tween Anti-CCP, rheumatoid factor and ESR. 
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