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Abstract:

Background: Most individuals with inflammatory arthritis are diagnosed with rheumatoid arthritis
(RA), which is an immunological disorder characterized by the development of autoantibodies,
particularly anti-cyclic citrullinated peptide (ACCP) antibodies, which play a significant role in
initiating inflammatory responses. Recent studies have shown that the production of cytokines
contributes to the progression and dissemination of RA.

Objectives: To assess the predictive capability of Interleukin 41 (I1L-41) compared with ACCP and its
correlation with disease activity and treatment response in a group of Iragi patients afflicted with RA.
Methods: One hundred patients with RA and fifty healthy controls constituted the total number of
participants in this case-control study. The research was conducted in Baghdad Teaching Hospital
from November 2023 to February 2024. The American College of Rheumatology 2010 criteria were
used for patient recruitment. In order to evaluate the role of the biomarkers, an enzyme-linked
immunoassay (ELISA) technique was used.

Results: The level of IL-41 in RA patients (5.2 £ 2.65 ng/mL) was significantly higher than in healthy
controls (3.0 £ 1.43 ng/mL). The mean serum IL-41 concentration was highest in the severe form (6.8
+ 2.91 ng/mL), followed by moderate and low disease activity. A positive correlation was also
detected between the serum IL-41 level and the ACCP. Serum IL-41 was significantly higher among
patients taking methotrexate (5.8 + 3.30 ng/mL), more than both etanercept (5.1 + 2.47 ng/mL) and
etanercept + methotrexate (4.6 + 1.82 ng/mL).

Conclusion: Elevated concentrations of IL-41 in the serum of RA patients potentially serve as
diagnostic markers for RA. It helps as an indicator of disease activity and therapeutic response.
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Introduction:

Rheumatoid arthritis (RA) is a prevalent that target specific molecules such as IL-6 and TNF-

autoimmune disease characterized by persistent
inflammation of the joints. The condition impacts
around 1% of the global population, with females
accounting for 75% of the affected individuals (1).
The pathogenic mechanisms of RA are affected by
both genetic and environmental factors. However,
the precise cause of the illness remains uncertain.
The presence of high levels of inflammatory
cytokines IL-1, IL-6, and Tumor Necrosis Factor-
alpha (TNF-a) in both the synovial fluid and blood
of individuals with RA indicates a potential
connection with the etiology of the disease (2).
Additionally, the existence of anti-cyclic
citrullinated peptide (ACCP) antibodies, which
include immunoglobulins (IgA, 1gG, and IgM)
isotypes, is associated with the deterioration of joints
and raises the probability of developing the disease
3).

Disease-modifying anti-rheumatic drugs (DMARDS)
are the first approach in the treatment plan for RA. If
the DMARD:s failed to induce remission, biological
therapy is started. These are monoclonal antibodies
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a (4). IL-41, also known as Metrnl, is a newly
identified cytokine that functions in an
immunomodulatory and is highly expressed in
several human tissues, including the skin and
mucosa (5). Investigations revealed that 1L-41 may
be involved in both innate and acquired immunity
processes and is important in inflammatory
responses (6). According to some studies, IL-41 is
produced improperly in the cartilage tissue and
synovium of people with diseases that affect the
skeleton (7). IL-41 is expressed by various cell
types, including monocytes, adipocytes, and
myocytes (8). IL-41 originates primarily from
barrier tissues and macrophages, and it has a role to
play in wound healing, tissue remodeling, and the
anti-inflammatory response that are all related to
macrophages (7). Using a gene expression database
of RA, it was found that IL-41 expression was
increased in the joint membranes of people with RA.
Further analysis confirmed this conclusion, as IL-41
levels were much higher in the synovial fluid of
psoriatic arthritis (PsA) and patients diagnosed with
RA. According to a recent investigation, the serum
level of IL-41 was shown to be higher in patients
with RA compared with patients with osteoarthritis
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(OA) and healthy controls, and they linked favorably
with disease activity indices. According to these
findings, IL-41 may have a significant role to play in
autoimmune-related arthritis (9).

This study aimed to assess the utility of IL-41 as a
biomarker for disease activity in rheumatoid arthritis
patients and its correlation with therapeutic
response.

Patients and Methods

This is a case-control study conducted in the
Rheumatology Consultation Clinic at Baghdad
Teaching Hospital, Medical City, Baghdad, from
November 2023 to February 2024. The Ethical
Committee of the College of Medicine, University
of Baghdad, approved this study according to
document number (0244) dated September 29, 2023.
The study included the following groups: One
hundred patients with RA were included in the
study. A rheumatology specialist diagnosed RA
based on the American College of Rheumatology
2010 criteria, which was further verified by clinical
examination, laboratory tests, and radiographic
imaging. The control group was carefully selected to
ensure that they had similar age and sex
characteristics.

The patients were further subdivided into three
subgroups according to the type of treatment:

- Thirty-five patients were treated with
DMARDs, methotrexate (MTX) in a dosage of 2.5
mg per week.

- Thirty-three patients were treated with
biological DMARDs, etanercept in a dosage of 50
mg per week.

- Thirty-two patients were treated with
DMARDs in a dosage of MTX 25 mg and
biological DMARDs in a dosage of etanercept 50
mg per week.

Fifty healthy persons who were blood donors in the
blood bank / Baghdad were used as the control
group and were matched with patients for sex and
age. They gave their informed consent to participate
in the study after receiving a full explanation of the
study aim.

Exclusion criteria: Patients excluded from this
study were those with autoimmune diseases other
than RA, pregnant women, patients younger than 18
years of age, patients with RA who have been

treated with biological DMARDs other than
etanercept 50 mg, and patients who have been
treated with DMARDSs other than MTX dosage of
2.5mg.

Blood sample collection and serum separation:
Using sterile techniques, 5 mL of venous blood
samples were taken from both patients and controls.
The blood samples were incubated at room
temperature for 30 minutes, followed by
centrifugation at 3000 revolutions per minute for 15
minutes. Sample serum was kept at -20 C° in
Eppendorf tubes until testing by ELISA for ACCP
and IL-41 (Sunlong-Biotech, China). Erythrocyte
sedimentation rate (ESR) was measured using the
conventional Westergren technique.

Statistical analysis

The SPSS Statistical software (Version 26; SPSS,
IBM) and Microsoft Office Excel (2010) were used
for statistical analysis, except for the receiver
operating characteristic (ROC) curve.

Independent samples of analysis of variation
(ANOVA) F test, least significant difference (LSD)
F test, and Student’s t-test were conducted for
comparisons of quantitative variables between the
studied groups. Normally distributed data is
expressed as (meanSD). Also employed was the
Chi-square (x2) test for comparisons of qualitative
variables between the studied groups.

Pearson correlation test detected the relationships
between  immunological assays and  other
parameters. The validity of the ELISA test was
estimated with an ROC curve, cut-off value, area
under the curve (AUC), sensitivity (%), specificity
(%), and accuracy. The statistical significance
threshold (P-value) was accepted at P<0.05.

Results

Among the RA group, 84 females and 16 males
were compared to 44 females and 6 males among the
controls. They had an age range of 25, and 75 years.
Table 1 shows the distribution of the two study
groups according to age, sex, and body mass index.
There were no significant associations between the
study group and these variables. However, the mean
BMI was significantly higher in the RA (29.3 +
5.64) than in the control group (27.3+4.53).

Table 1: Distribution of the study groups by age, sex, and BMI

Parameters

Studied groups — No. (%)

P-value

Control N=50 Patients N= 100
Sex Males 6 (12) 16 (16) 0.514
Females 44 (88) 84 (84) NS
20 - 40 12 (24) 27 (27)
'?%eeg:"”ps 41-60 31(62) 54 (54) N%615
61 - 80 7 (14) 19 (19)
Normal 14 (28) 13 (13)
gB ! p':gl m2 Overweight 19(38) 43 (43) NSO 075
Obese 17 (34) 44 (44)
Age / Year Mean * SD 48.5+11.79 48.7+12.63 0.926
BMI Kg/m2 Mean + SD 27.3+4.53 29.3+5.64 0.033
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Patients with RA were distributed according to the
mean Disease Activity Score 28 (DAS28) into low <
3.2, moderate 3.2 — 5.0, and severe > 5.1, as shown
in Figure (1). The mean of ESR mm/ hr for severe
cases was (53.7 + 31.83), higher than that of both
moderate (41.1 £ 25.13) and low cases (26.6 *
18.38), P = 0.001. Furthermore, the mean of ACCP
Ab in the severe stage (22.3 + 6.64) was higher than
both moderate (17.8 + 3.79) and low stages (16.2 £
2.68), P = 0.009. Likewise, in IL — 41 assays, the
mean for the severe stage was (6.8 £ 2.91), higher
than both moderate (4.4 + 1.55) and low stages (3.1
+0.34), P = 0.005.

Table 2 shows higher means of assays among
patients with RA than the healthy controls with
statistically highly significant differences as follows:
ESR mm/ hr; patients with RA (43.7 = 29.03) and
control group (8.2 £ 5.00), P= 0.005. ACCP Ab
U/ml; patients with RA (19.5 £ 5.74) control group
(10.0 £ 2.83), P = 0.002. Lastly, IL-41 Ng/ml assays
of patients with RA (5.2 + 2.65) and control group
(3.0 £1.43), P=0.007.

Table 2: Mean £ SD of Assays in the study groups

Studied groups
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Figure 1: Distribution of RA cases by mean disease activity

scores (DAS28 categories) and disease severity

Assays Control RA Patient P - value
ESR mm/hr 8.2+5.00 43.74£29.03 0.005
ACCP Ab U/ml  10.0+2.82 19.5+5.74 0.002
IL — 41 Ng/ml 3.0£1.43 5.242.65 0.007

Table 3 shows that a non-statistically significant
difference was detected in response to different
kinds of medications in patients with RA when
comparing the type of treatments in assays, ESR
mm/hr, and ACCP Ab U/ml. However, there was a
highly significant difference in assay IL-41 Ng/ml in
RA patients on methotrexate (5.8 + 3.30), which
higher than both etanercept (5.1 + 2.47) and
etanercept + methotrexate (4.6 £1.82), P=0.003.

Table 3: Mean +SD of Assays among treatment groups of RA patient

Treatments
Assays Etanercept — P —value
Etanercept Methotrexate Methotrexate
ESR mm/hr 38.6+£27.63 48.3+30.52 44.0+28.80 0.391
ACCP Ab. U/ml 19.8+4.86 19.6+5.48 19.0+6.87 0.751
IL — 41 Ng/ml 5.1+2.47 5.8+3.30 4.6+1.82 0.003

The study showed highly significant positive
correlations between ACCP Ab. and IL-41
(r=0.513, p<0.01), Figure 2.
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Figure 6: Correlation between ACCP Ab and IL-41 in RA
parameters

The performance parameters for serum IL-41 and
ACCP Ab validity as diagnostic tests in patients
with  RA were calculated. Figure 3 shows
excellent validity for IL-41 at a sensitivity of

84%, specificity of 68%, AUC of 0.837, accuracy
of 78.67%, cut-off value (3), and P-value
of 0.009. The ACCP Ab had an AUC of 0.968,
sensitivity of 96%, specificity of 84%, accuracy of
92%, cut-off value of 13.5, and a p-value of
0.003.
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Figure 3: Validity tests of ACCP antibody and IL -41 by
using ROC test in sera of RA patients and controls
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Discussion

The female majority found in the current study is
supported by studies conducted both domestically
and internationally (10, 11). Most individuals with
RA were above the age of 40 years. This might be
attributed to the decline in humoral immunity and
immunological defense mechanisms that occur with
advancing age, which may increase susceptibility to
autoimmune illnesses (12, 13). RA is worsened by
inflammation, and the erythrocyte sedimentation rate
(ESR), a laboratory measurement that is not unique
to any particular condition, increases as
inflammation advances. The results of our study
corroborate a previous local investigation, which
shows that patients with RA had elevated ESR levels
compared with healthy controls (14). ACCP Ab has
been identified as a good diagnostic test for RA.
Antibodies that activate the enzyme involved in
citrullination may also work with ACCP Ab to
exacerbate the erosive consequences of the disease
(15, 16). Our study confirms previous research by
showing that the levels of ACCP Ab in the serum of
patients with RA increase as the disease worsens.
We observed that ACCP Ab levels were higher in
patients with severe disease than those with
moderate and low disease activity. Furthermore, we
found that ACCP Ab levels were consistently higher
in all patients with RA than in healthy individuals
(17). According to the data, the levels of serum IL-
41 were considerably elevated in patients with RA
compared to healthy controls. There is a positive
correlation between the levels of serum IL-41 and
DAS28, which has been previously verified by other
researchers (7, 18). Whereas IL-41 affects the
synthesis of several pro-inflammatory chemokines
and cytokines, including CCL2, CXCL1, and IL-6
(7). Although some studies indicate that the IL-41
acts as an anti-inflammatory agent, the exact role
needs further investigation (19).

The lowest level of serum IL-41 was in the group
that took both etanercept and methotrexate, followed
by etanercept methotrexate. While the use of
methotrexate enhances the production of adenosine,
it will inhibit the divided immune cells and the
production of cytokines, which promotes remission
of the disease (20). The use of etanercept inhibits the
TNF-o, resulting in a reduction of cell death and
activation of other inflammatory mediators (21). IL-
41 production in macrophages is regulated by a
complex interaction between several cytokines
including TNF-a (7). Etanercept inhibits the effect
of TNF-a by binding with it. thus inhibiting the
effects of TNF-a on its corresponding receptor
expressed by the macrophages that produce IL-41.
The combination of etanercept and methotrexate
treatment was remarkably better in the reduction of
disease activity, improvement of functional
disability, and retardation of radiographic
progression compared with methotrexate or
etanercept alone.

Limitation

The study's limitations include sample size, single-
center design, cross-sectional nature, lack of
treatment-naive patients, and lack of molecular
techniques like PCR

Conclusions

Elevated concentrations of IL-41 in the serum of RA
patients, potentially serve as diagnostic marker for
RA. It helps as an indicator for the disease activity
and therapeutic response.
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