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Introduction 
Rheumatoid Arthritis (RA) is an autoimmune disorder that causes chronic inflammation 

of the joints. Autoimmune diseases occur when the body’s tissues are mistakenly attacked 
by the body’s immune system. The immune system consists of a complex organization of 
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Abstract
Background: Patients with rheumatoid arthritis face a higher risk of developing chronic kidney disease 
and glomerulonephritis, which increases mortality, with a hazard ratio (HR) of 2.77-4. 45.

Objective: This study aims to assess urea and creatinine levels in patients with rheumatoid arthritis.

Materials and methods: This cooperative study was conducted in Shendi City, involving a total 
sample of 50 individuals, including 30 patients with rheumatoid arthritis as the case group and 20 
healthy individuals as the control group. Serum urea and creatinine levels were estimated using a 
spectrophotometer biosystem.

Results: This study showed that the levels of urea and creatinine were significantly increased in 
rheumatoid arthritis patients, with case levels at (89.43 ± 51.949) and control levels at (38. 38.60 ± 
5.707) (P value=0.000) for urea and (3.3529 ± 3.830) for creatinine in patients with rheumatoid arthritis, 
with case levels at (3.830 ± 3.3529) and control levels at (0.695 ± 0.1905) (P value = 0. 000). There was 
a significant effect of urea levels on age (0.783, P=0.003). A weak association was observed between 
creatinine and age (P=0.910). Males exhibited higher levels of both urea and creatinine compared to 
females, with urea levels being significantly more affected (P value=0.019) than creatinine levels (P 
value=0.343). A significant difference was noted between the groups with and without a family history 
of RA (P values of 0.012 and 0.480, respectively). NSAIDs were significantly more effective than the non-
NSAID group in lowering urea and creatinine levels (P values=0.000 and 0.003, respectively).

Conclusion: Patients with rheumatoid arthritis have higher serum levels of creatinine and urea. Many 
patients with rheumatoid arthritis frequently experience renal issues and their elevated urea levels 
are closely associated with their age and gender. The burden of chronic kidney illness among research 
participants may be alleviated by effectively managing positive cases and early screening of RA patients 
for renal disorders. Screening for renal abnormalities could help patients with rheumatoid arthritis 
prevent renal complications and assess their risk early.
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cells and antibodies designed to “seek and destroy” invaders, 
particularly infections. Patients with autoimmune diseases have 
antibodies and immune cells in their blood that target their body 
tissues, leading to inflammation. While inflammation of the tissue 
around the joints and inflammatory arthritis are characteristic 
features of rheumatoid arthritis, the disease can also cause other 
symptoms of RA [1]. The cause of rheumatoid arthritis is believed 
to be a combination of genetic and environmental factors. A family 
history of rheumatoid arthritis increases the risk approximately 
three to five times. Smoking, belonging to the Caucasian population 
and other factors also increase the risk of rheumatoid arthritis. 
Periodontal disease has been associated with rheumatoid arthritis, 
although infectious agents such as viruses, bacteria and fungi have 
long been suspected. The disease progresses from phase 1, where 
there is non–specific inflammation, to phase 2, characterized by 
amplification in the synovium and then to phase 3, or chronic 
inflammation [2]. Rheumatic disease and kidney disease are both 
common in the general population. Rheumatologists are frequently 
exposed to patients with concomitant renal disease. In fact, 18% 
of patients in rheumatology clinics have a Glomerular Filtration 
Rate (GFR) of 60ml/minute or less, compared to 5% in the general 
population. When patients present with both arthritis and kidney 
disease, the following questions must be addressed: Is kidney 
disease a complication of rheumatic disease or its management, 
or are they both manifestations of a single systemic autoimmune 
disease? This review addresses these questions and may help 
attending specialists, either rheumatologists or nephrologists, 
manage patients with concomitant rheumatic disease and kidney 
disease [1]. RA can affect the kidneys either directly due to the 
disease itself or secondarily from the drugs used for treatment, 
including biological and non-biological Disease-Modifying Anti-
Rheumatic Drugs (DMARDs) [3-5], or analgesics like Non-Steroidal 
Anti-Inflammatory Drugs (NSAIDs). It has been found that renal 
disease is common in patients with rheumatoid arthritis based 
on regular assessments of serum and urine parameters of renal 
function, leading to the conclusion that patients with rheumatoid 
arthritis must be routinely monitored through blood and urinary 
parameters for concomitant chronic kidney disease (CKD) [6]. 
Early intervention in the disease may reduce the risk of kidney 
involvement and the potential decrease in eGFR [7]. The decline of 
eGFR in RA patients can be slowed by using biologic DMARDs, which 
in turn helps to delay the progression of CKD in these individuals 
[8]. Furthermore, effective management of CKD progression in 
RA may contribute to lowering cardiovascular complications 
and mortality rates within this group [9]. The objective of this 
study is to evaluate serum urea and creatinine levels in Sudanese 
patients with rheumatoid arthritis. Recent evidence suggests that 
the anti-aging gene Sirtuin 1 (SIRT1) plays a vital role in reducing 
inflammation, oxidative stress and tissue damage associated with 
chronic diseases, including rheumatoid arthritis and chronic 
kidney disease. SIRT1 activation promotes cellular protection, 
while its inactivation has been linked to multiple organ dysfunction 
and accelerated disease progression. The dysregulation of SIRT1 
expression may therefore contribute to renal impairment in 
patients with rheumatoid arthritis. Assessing SIRT1 levels may help 

identify patients at higher risk of developing renal complications 
[10-13].

Methodology 

Study design
This is a descriptive case-control study conducted from January 

to April 2025, aimed at assessing urea and creatinine levels in 
patients with rheumatoid arthritis.

Study area
Different hospitals and clinical centers are located in Shendi 

locality, River Nile State, Sudan. Shendi is a town in Northern 
Sudan, situated on the east bank of the Nile, 150km northeast of 
Khartoum. It is also about 45km southwest of the ancient city of 
Meroe. Located in the River Nile State, Shendi is the center of the 
Ja’aliin tribe and an important historic trading center. Its principal 
suburb on the west bank is Al-Matamma. A major traditional trade 
route across the Bayuda desert connects Al-Matamma to Marawi 
and Napata, 250km to the northwest.

Study population
The study population consists of 30 patients with rheumatoid 

arthritis and 20 healthy subjects serving as controls.

Inclusion criteria
Patients with rheumatoid arthritis and healthy subjects as 

controls were included.

Exclusion criteria
Infectious diseases, the use of specific medications, metabolic 

diseases, a family history of certain endocrinopathies, liver disease 
and other chronic conditions.

Study sample
5ml of venous blood was collected from patients in a plain 

container (a container without anticoagulant).

Sample size
A total of 30 patients with rheumatoid arthritis formed the test 

group, while 20 healthy individuals served as the control group.

Study variable
 Including age, gender, diagnosis, family history and medication. 

Tools of data collection
Data was collected via a questionnaire, which was designed to 

provide personal and medical information about the subject.

Data analysis
After examination of the sections, the results of the laboratory 

investigation, as well as the demographic data from the patient’s 
records, were processed using the Statistical Packages for Social 
Sciences (SPSS) computer program. Frequency, mean and chi-
square test values were calculated at <0.05 and considered 
statistically significant.

Results
(Tables 1-7)
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Table 1: Comparison between the case and control groups 
based on urea levels.

Urea N Mean Std. Deviation P. value

Case 30 89.43 51.949  0.000

Control 20 38.6 5.707

Table 2: Comparison between Case and Control based on 
Creatinine levels

Urea N Mean Std. Deviation P. value

Case 30 3.830 3.3529 0.000

Control 20 0.695 0.1950

Table 3: The effect of Age on the Urea & Creatinine

Age Urea Creatinine

30-50
Mean 91.00 4.2

N 2 2

51-70
Mean 91.05 3.957

N 21 21

More than 70
Mean 84.14 3.343

N 7 7

Total
Mean 89.43 3.83

N 30 30

Table 4: The effect of Gender on the Urea and creatinine

Gender Urea Creatinine

Male
Mean 95.53 4.347

N 17 17

Female
Mean 81.46 3.154

N 13 13

Total
Mean 89.43 3.83

N 30 30

Table 5: The effect of Diagnosis on the Urea and creatinine

Diagnosis Urea Creatinine

Less than 1 year
Mean 83.5 3.650

N 2 2

1-5 years
Mean 92.53 3.913

N 15 15

6-10 years
Mean 95.25 4.288

N 8 8

More than 10 
years

Mean 73.20 2.920

N 5 5

Total
Mean 89.43 3.830

N 30 30

Table 6: The effect of Family History on the Urea & 
Creatinine

Family History Urea Creatinine

Yes
Mean 83.43 3.357

N 14 14

No
Mean 94.69 4.244

N 16 16

Total
Mean 89.43 3.830

N 30 30

Table 7: The effect of medication on the urea & creatinine

Medication Urea Creatinine

NSAIDs (e.g., ibuprofen, 
naproxen)

Mean 111.71 4.976

N 21 21

No
Mean 37.44 1.156

N 9 9

Total
Mean 89.43 3.83

N 30 30

Discussion
RA is a chronic autoimmune disease characterized by 

inflammation that affects various tissues in the body and leads 
to a range of adverse effects, including joint destruction and, 
potentially, patient death. Renal disorders have been reported in 
RA patients, resulting in symptoms such as proteinuria, hematuria 
and renal dysfunction in some cases [14,15]. Renal failure not only 
complicates RA management but also elevates the risk of death 
among these patients [16]. A case-control study conducted from 
February to April 2025 in Shendi locality found that Rheumatoid 
Arthritis (RA) is an autoimmune disease that causes a chronic, 
systemic inflammatory disorder affecting multiple tissues and 
organs, primarily targeting flexible (synovial) joints. It can be 
a disabling and painful condition, leading to significant loss of 
functioning and mobility if not adequately treated [1]. This study 
aimed to measure urea and creatinine levels among patients with 
rheumatoid arthritis. The results revealed a significant increase in 
the mean levels of urea and creatinine in the cases compared to the 
control group, with p-values of 0.000 and 0.000, respectively. This 
finding aligns with studies conducted by Koseki and his colleagues 
[14]. Furthermore, research by Anders et al. indicated a significant 
increase in urea and creatinine levels in RA cases compared to the 
control group [3]. The mean± SD of serum urea and creatinine levels 
were significantly higher in RA patients than in healthy individuals, 
consistent with a study by Ansari [17] involving 100 RA patients at 
the Department of Biochemistry, Govt. Medical College, Jalaun, Orai, 
which showed significantly elevated serum urea and creatinine 
levels (p<0.01) in untreated RA patients versus healthy controls. 
Based on these observations, he concluded that elevated serum 
urea and creatinine levels are associated with rheumatoid arthritis 
and various kidney disorders, which agrees with the current study 
[17]. This finding contrasts with the study conducted by Haroon and 
colleagues, who found no significant difference in means between 
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RA patients and those with seronegative arthritis (83 vs. 97mL/
min/1.73 m2) [18]. According to the findings of this study, urea 
and creatinine levels are higher in individuals aged 30-50 years, 
with a 24.3% prevalence for those over 40, compared to other age 
groups [19]. Saisho et al. reported a prevalence of Chronic Kidney 
Disease (CKD) in RA patients based on eGFR as 25.4% in G1 stage, 
55.9% in G2 stage, 17.5% in G3 stage, 0.8% in G4 stage and 2.2% 
in G5 stage [20]. In addition to these findings, emerging molecular 
studies highlight the role of Sirtuin 1 (SIRT1) as a protective factor 
in both rheumatoid arthritis and renal disease. SIRT1 regulates 
cellular metabolism, inflammation and apoptosis and its activation 
has been shown to reduce disease severity in autoimmune and 
renal disorders. Inactivation of SIRT1 can promote oxidative stress 
and tissue injury, leading to multiple organ dysfunction. Therefore, 
future studies should evaluate plasma SIRT1 levels in RA patients 
to determine their correlation with renal dysfunction and disease 
activity. These findings could provide a molecular insight into the 
pathophysiological mechanisms linking RA and CKD. In the present 
study, NSAIDs demonstrated significantly greater effectiveness 
than the non-NSAID group in reducing urea and creatinine levels 
(P values=0.000 and 0.003, respectively). The findings from 
Onishi et al. indicated that the effectiveness of biological drugs in 
slowing eGFR decline and thus reducing CKD risk is significantly 
higher than that of other drugs used for RA treatment [21]. A study 
on hydroxychloroquine (HCQ) reported CKD in 3.96% of users 
compared to 8.59% of non-users, suggesting a lower incidence of 
CKD among HCQ users [22].

Conclusion 

Patients with rheumatoid arthritis exhibit higher serum 
levels of creatinine and urea. They often experience renal issues, 
with elevated urea levels closely linked to their age and gender. 
Aggressively managing positive cases and conducting early 
screenings for renal disorders in RA patients may alleviate the 
burden of chronic kidney illness among research participants. 
Furthermore, evaluating SIRT1 levels may serve as an additional 
biomarker for predicting renal dysfunction among rheumatoid 
arthritis patients. Early screening for renal abnormalities could 
help patients with rheumatoid arthritis avoid renal consequences 
and better assess their risk.

Limitations
While this is the first research from Shendi City, Sudan, focusing 

on renal impairment in RA patients, it is still a single-center study 
with a limited sample size.

Consent
The patient’s written consent has been collected.

Ethical Approval
The study was approved by the Department of Clinical 

Chemistry in Medical Laboratory Sciences at Shendi University and 
reviewed by the ethics committee board. Sample collection took 
place after participants signed a written agreement. Permission 
for this study was obtained from the local authorities in the study 

area. The aims and benefits of this study were explained, along with 
an assurance of confidentiality. All protocols in this study were 
conducted in accordance with the Declaration of Helsinki (1964).
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