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Introduction: Rheumatoid arthritis (RA) is a chronic autoimmune disease characterized by 
inflammation of the synovial membrane. RA is classified as seropositive or seronegative, 
according to the absence or presence of primarily IgM RF, RF, and/or ACPA. The aim of this 
study is to identify the relationship between the serotype of rheumatoid arthritis and the level 
of ESR.
Methods and Materials: This is a descriptive, cross-sectional study done in Omdurman 
military hospital, Khartoum, Sudan. Conducted with 60 patients with RA, data were col-
lected through a designated questionnaire which included demographic, age, gender, duration 
of the disease, laboratory finding. All the patients in the study were treated with conventional 
DMARDs and diagnosed according to the 2010 ACR/EULAR criteria; their disease activity 
status was assessed by DAS28/ESR. Data were analyzed using SPSS version 23.
Results: The study found that 91.7% of the patients were females, patients of age group 
between 36 and 50 years had the highest percentage at 38.3% followed by those between 51 
and 70 years and the least age group between 20 and 35 years, 36.7% and 15%, respectively. 
Of all the patients 61.7% were found to be SPRA, while the remaining 38.3% were 
seronegative (SNRA). Altogether 55% of the patients had moderate disease activity, followed 
by 16.7% who had a remission, 15% had high disease activity and the remaining 13.3% had 
low disease activity. The metacarpophalangeal (MCP) joint was found to be the only joint 
that was significantly associated with DAS28 and its involvement was greater among 
seropositive patients. The most affected joints were found to be shoulders, knees, wrist, 
MCP, PIP and elbow, in that order.
Conclusion: Females, middle-age group and shoulder joint were the most affected. Most 
RA was found to be SPRA, and the seropositive group was found to be more associated with 
high disease activity, while the seronegative group was associated with remission and low 
disease activity.
Keywords: seropositive, seronegative, RA, female, high disease activity

Introduction
Rheumatoid arthritis (RA) is a chronic, systemic inflammatory autoimmune dis-
order, in which the body’s immune system mistakenly attacks the synovial joints, 
leading to joint inflammation which is a hallmark feature of this disease.1 RA is 
ranked as the 42nd highest contributor to global disability and its clinical features 
vary from small joint pain, swelling in a symmetrical manner, morning stiffness to 
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extra-articular involvement such as the kidney, lungs, eyes 
and heart.2 The presence of autoantibodies (RF and ACPA 
and others) play an important role in immunopathogenesis 
of the condition through the formation of immune com-
plexes on the synovial tissues, although, a recent report 
revealed the role of the aberrant cellular immune response 
as well, including Th1, Th2 and Th17 immune 
responses.3,4

RA is now classified as seronegative or seropositive 
according to the absence or presence of anticitrullinated 
protein antibodies (ACPA) and rheumatoid factor (RF), 
and serological status has become significant in diagnosis, 
treatment, and prognosis decisions.5,6 Seronegative RA 
has been considered to represent a minimal severity 
when compared with seropositive RA, with less radio-
graphic damage.6,7 The presence of autoantibodies in 
early-stage RA has been associated with the development 
of comorbidities, such as pulmonary diseases and vasculi-
tis. It has been reported that seropositive RA patients 
should be treated more aggressively based on the 
EULAR recommendations.8 Recent studies indicated that 
seronegative patients had significantly higher inflamma-
tory activity at the time of diagnosis than seropositive 
patients.9 This study aims to compare Sudanese patients 
with seropositive and seronegative rheumatoid arthritis as 
well as to define the relationship between the serotype and 
particular joint involvement.

Materials and Methods
Study Design
A descriptive, non-interventional, analytical, cross-sec-
tional, hospital-based study was conducted between 
October 2020 to December 2020.

Study Area
This study was conducted in the rheumatology clinic at 
Omdurman Military Hospital- Khartoum.

Study Population
Patients with rheumatoid arthritis presented to the rheu-
matology clinic at Omdurman Military Hospital during the 
time of the study.

Inclusion Criteria
- All patients diagnosed by rheumatologists with RA were 
included. A clinical “diagnosis” has to be established by 
the physician (rheumatologist) according to the 2010 

ACR/European League Against Rheumatism (EULAR) 
criteria.

- Patients on conventional DMARDs were included.

Exclusion Criteria
- Patients who are not compliant to medications or off 
treatment (during the last 3 months).

- Patients who refused to participate in the study.

Sampling
Sixty participants were included in the study.

Data Collection
All participants were interviewed using a well-structured, 
self-directed questionnaire that included the ESR median 
distribution, the relationship between RA serotypes and 
DAS28-ESR, joint involvement and distributions, the rela-
tionship between other immune diseases and RA, the 
relationship between DAS28-ESR and the duration of the 
disease, the use of disease-modifying antirheumatic drugs 
among the participants, comorbidities among the partici-
pants, and the presence of extra-articular manifestations 
among the patients. All participants’ disease activity status 
was assessed by DAS28-ESR. It has four categories: 
remission if <2.6, low activity if ≥ 2.6 – <3.2, moderate 
activity if ≥3.2 - ≤ 5.1 and high activity if > 5.1, with a 
total score ranging between 0–9.1.

Variables
Demographic data, age ivided into five main groups as 
follows: less than 20 years, 20–35 years, 35–50 years, 
51–70 years, above 70 years, according to the geographic 
region into central, eastern, western and northern Sudan, 
gender (male and female), duration of the disease (less 
than one year, 1–5 years, more than 5 years), were 
obtained. Laboratory data were obtained from participants’ 
records: ACPA, IgM RF, ESR.

Data Analysis
Following data collection, a master sheet was performed. 
Data were then analyzed using a statistical package of 
social sciences (SPSS) for windows version 23. 
Descriptive statistics were performed using frequency 
tables, histograms and pie charts. The relationship between 
the positive and negative serotypes and other remaining 
study variables was tested using the Chi-square test. 
Yielded results were considered statistically significant at 
a P-value <0.05.
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Results
General Characteristics of the Study 
Population
This study included 60 participants as per the inclusion 
criteria; 91.7% of them were females (n= 55, 33 for SPRA 
and 22 SNRA) and 8.3% were males (n= 5, 4 for SPRA and 1 
SNRA). Regarding their ages, 38.3% of the participants were 
aged between 36–50 years, followed by 36.7% who were 
aged between 51–70 years old and 15% who were between 
20–35 years. The mean age was 48.37 years ± 13.98 SD. 
Regarding their origin, most of the participants (41.7%) were 
from the western region of Sudan while 26% and 20% were 
from central and northern regions, respectively.

Serotype and Disease Activity
The distribution of serotype among the patients showed 
that 61.7% (n= 37) of the participants were seropositive 
“SPRA” and 38.3% (n= 23) were seronegative “SNRA”. 
The study showed that the majority of the participants 
(55%) had a moderate disease activity, followed by 
16.7% who had a remission then 15% had high disease 
activity and only 13.3% had low disease activity.

The DAS28-ESR mean of the participants was 3.9 ± 
1.3 SD. Furthermore, it was 4.2 ± 1.4 SD and 3.3 ± 1.03 
SD in seropositive and seronegative groups, respectively. 
The relationship between the serotypes and DAS28-ESR 
was examined using the Chi-square test for categorical 
variables, which yielded results that were considered sta-
tistically significant at P <0.05. It was noticed that the 
seropositive group mostly have either moderate or high 
disease activity, in contrast to a seronegative group which 
has more remission and low disease activity. The overall 
relationship between DAS28-ESR and the serotypes find-
ings was found to be statistically significant at P = 0.004 
(Table 1). Regarding joint involvement, 43 participants 
had – at least – one joint tenderness with a mean of 5 

joints ± 6.9 SD. And 16 had at least one swollen joint with 
a mean of 1 joint ± 1.9 SD. In more detail, 81.1% of the 
seropositive group had joint tenderness and 56.5% in the 
seronegative group, while 37.8% of the seropositive group 
had swollen joints and only 8.7% in the other group.

The most frequently affected joints in this study were 
shoulders (n = 27, 20 for SPRA and 7 SNRA), knees (n = 
24, 17 for SPRA and 7 SNRA) and wrists (n = 23, 16 for 
SPRA and 7 SNRA). These were followed by MCP (n = 
18, 15 for SPRA and 3 SNRA) then PIP and elbow (n = 
10, 7 for SPRA and 3 SNRA) for each. Regarding the 
relationship between the serotypes and particular joints 
involvement, only MCP was found to be statistically sig-
nificant (P = 0.019). It is associated more with the sero-
positive group. The remaining joints did not show any 
statistical significance (P >0.05) (Table 2).

The overall ESR median was 35 ± 28.9 SD. When 
comparing the ESR levels between the two groups, in 
SPRA the median was 40 ± 28.7 SD and 30 ± 26.8 SD 
in SNRA. Although the ESR median was found to be 
higher in the SPRA group (40±28.9) than in SNRA (30 
±26.7), the association is not statistically significant 
(Figure 1).

Regarding the duration of the disease, 33.3% had RA 
for less than 1 year, while 40% had it for 1–5 years and 
26.7% for more than 5 years. There was no significant 
association between the duration of the disease and RA 
serotypes (P = 0.076) (Table 3).

DAS28-ESR was found to be statistically significantly 
related to the duration of the disease (P = 0.005), as the 
early stages of the disease are more active (Table 4).

In regards to medication use, 52 participants were 
using oral prednisolone, while 49 were taking HCQ and 
only 26 participants were prescribed methotrexate. The 
statistical association between DMARDs and RA sero-
types is illustrated in Table 5.

Table 1 The Relationship Between the RA Serotypes and the Disease Activity Score-28 for Rheumatoid Arthritis with ESR (DAS28- 
ESR)

SPRA (37) SNRA (23) P value

NO % NO %

DAS28-ESR Remission 3 8.1% 7 30.4%

Low disease activity 4 10.8% 4 17.4% 0.004

Moderate disease activity 21 56.8% 12 52.2%

High disease activity 9 24.3% 0 0.0%
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Considering co-morbidities, 33.3% of the participants 
had HTN and 13.3% were diabetics. Allergic conditions 
were found in 20% of them and other autoimmune diseases 
in 4.7%. Also, there was no statistically significant associa-
tion between co-morbid diseases and RA serotypes (Table 6).

The most frequent extra-articular manifestation was the 
ocular symptoms (37% and 34.8%) for SPRA and SNRA, 
respectively. Respiratory symptoms were less frequent (5.4% 
of SPRA and 8.7% of SNRA). Renal impairment was 
reported in 2.7% in SPRA and none in SNRA. However, 
there was no statistical association between these extra- 
articular manifestations and the RA serotypes (Table 7).

Discussion
In recent years, the significance of serological status for 
diagnosis, treatment, clinical phenotyping and follow-up of 
RA patients has been well recognized. Identification of 
ACPA and RF has facilitated recognition of a somewhat 
homogeneous subgroup of patients with certain environmen-
tal and genetic risk factors and knowledge of the severe 
course of the disease.10 In this study, patients were mainly 
females (91.7%), aged between 36–50 years (38.3%). The 
profile of age and sex distribution is consistent with previous 
studies,11 this shows the similarities among the African RA 
patients. In regard to serology, 61.7% of the participants were 
found to be seropositive. Some reports indicate the same 
result as they showed 52% of seropositive patients.12

Some studies highlighted a pattern of increased SPRA 
among patients in western African countries compared 
with east and central Africa, the same result has been 
reported in our study.12 In contrast, this percentage is 
higher among Caucasians compared with African patients 
at almost 80%.13 This may shed light on the contribution 
of environmental and genetic factors.

In our study we used the DAS28-ESR score for disease 
activity, the DAS mean was 3.9 ± 1.3 SD which is less 
than the 5.5 ± 1.6 yielded from other comparable studies.-
14,15 This may be explained by the current health condition 
of the patients as most of them are affected by the drug 
shortage which imposes an effect on the severity of the 
disease, and poor rheumatologic care in Sudan.

The relationship between disease activity and serologi-
cal status is still controversial. In this study, a strong 
association was established between DAS score and ser-
ological status and the DAS28 was higher among the 
SPRA group, although a few studies did not find a sig-
nificant association.16 This may be explained by the dura-
tion from the onset of the disease to the time of 
presentation to the clinic. Another report found that in 
early arthritis DAS would be higher among the seronega-
tive group.17 This could be attributed to diagnosis delay as 
the seronegative patients require more clinical symptoms 
to be classified as having RA according to the 2010 ACR/ 
EULAR criteria.

The relationship between DAS and disease-related 
symptoms are variable. Out of the 28 joints assessed by 
DAS28, MCP was found to be the only joint that is 
significantly associated with DAS28 and its involvement 
was greater among seropositive patients, this is contrary to 
other studies which found a significant association 
between MCP involvement and SNRA.7,9 Involvement of 
MCP can be assessed clinically and may indicate seropo-
sitivity and its associated ramifications such as joint 
destruction, poor prognosis and disability.

The overall ESR median value was found to be 35 ± 28.9 
SD, this was inconsistent with the median of other studies18 

which was 56 mm/h; this gives an idea about the trend of 
ESR among the studied patients. Still, the difference could be 

Table 2 Shows the Distribution of the Joints Manifestations According to the RA Serotypes

SPRA (37) SNRA (23) P value

NO % NO %

Joints Shoulder 20 54.1% 7 30.4% 0.071

Elbow 7 18.9% 3 13% 0.547

Wrist 16 43.2% 7 30.4% 0.318

Knee 17 45.9% 7 30.4% 0.229

MCP 15 40.5% 3 13% 0.019

PIP 7 18.9% 3 13% 0.547
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attributed to the sample size. In spite of the difference 
between the overall medians, serotype was not found to be 
related to ESR median in both studies, which may reflect the 
contribution of ESR level on DAS28 score.

This study did not find any significant correlation 
between the presence of extra-articular manifestations 
and the serological status of RA. However, others 
found some association between ocular involvement 

and seropositivity of RA; they reported a strong point 
that this manifestation was assessed by an experienced 
ophthalmologist.19 This study carries some limitations, 
firstly the sample size, this was attributed to the 
COVID19 pandemic associated difficulties related to 
decreased access to patients during this period. 
Secondly, the global patient assessment included in 
DAS is poorly expressed by the patients.

Figure 1 Shows the ESR distribution among the patients, (A) The ESR median among the SPRA patients, (B) ESR median among the SNRA patients.
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In conclusion, this study found that there was a 
significant association between the seropositivity of RA 
and disease activity in Sudanese patients, and the MCP 
joint involvement was found to be significantly 

associated with SPRA. There was no association 
between serotype and ESR level. The study also found 
no relation between serotype and extra-articular 
involvement.

Table 3 Shows the Distribution of Duration of the Disease Among the Study Participants According to RA Serotypes

SPRA (37) SNRA (23) Total

NO % NO %

Duration of the 
disease

<1 year 9 24.3% 11 47.8% 20

1–5 years 15 40.5% 9 39.1% 24

>5 years 13 35.1% 3 13% 16

Table 4 Shows the Relationship Between DAS28-ESR and Duration of the Disease

<1 Year 1–5 Years >5 Years P value

NO % NO % NO %

DAS28- 
ESR

Remission 0 0.0% 5 20.8% 5 31.3%

Low disease activity 4 20% 4 16.7% 0 0.0%

Moderate disease activity 15 75% 11 45.8% 7 43.8% 0.005

High disease activity 1 5% 4 16.7% 4 25%

Table 5 Shows the Distribution of Disease-Modifying Antirheumatic Drugs (DMARDs) Among the Study Participants According to 
RA Serotypes

SPRA (37) SNRA (23) Total

NO % NO %

DMARDs Prednisolone 32 86.5% 20 87% 52

HCQ 28 75.7% 21 91.3% 49

Methotrexate 20 54.1% 6 26.1% 26

Table 6 Describe the Distribution of Co-Morbid Diseases Among the Study Participants According to RA Serotype

SPRA (37) SNRA (23) Total

NO % NO %

Co-morbid 
diseases

DM 5 13.5% 3 13% 8

HTN 11 29.7% 9 39.1% 20

Allergic conditions 6 16.2% 6 26.1% 12

Other autoimmune 
diseases

3 8.1% 1 4.3% 4
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Data Sharing Statement
All the data used in the study are available from the first 
and corresponding author on reasonable request.
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publication of this study and the patients were informed 
about the purpose of the study which complies with the 
Declaration of Helsinki.
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