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Abstract

Background: “Rheumatoid arthritis (RA) is an inflammatory disease leading to joint disruption”. The
instant study designed to detect serum markers in RA that could discriminate between seropositive (SP) and
seronegative (SN) by evaluating levels of IL- 22and IL -17a in patients with theumatoid arthritis. Methods:
In this cross-sectional study, a total of sixty Rheumatoid arthritis (RA ) patients’ age and sex-matched with
healthy controls were involved in the present study. The serum IL- -22 and IL -17a levels were measured
using an ELISA kit. Results: The mean +=SD age in seropositive and seronegative was (37.22+ 11.29 and
34.28+20.3 years, respectively), while in control group was (27.1449.33 years). Furthermore, serum IL- 22
and IL -17a level was significantly higher in seropositive and seronegative RA patients compared to healthy
controls (P<0.001). There was no significant variation in serum IL -22 and IL -17a level according to the
seropositive and seronegative in RA patients (p>0.05), but there was a positive correlation between them
ROC test representing a highly sensitive and specific . Conclusion: The present study exhibited higher
serum IL- 22 and IL -17a levels in seropositive and seronegative in RA patients compared to healthy controls.
Therefore, IL- 22 and IL -17a can be considered as a biomarker for RA disease, with high sensitivity and

specificity but these cytokines couldn’t be used as discriminated between SP and SN in RA patients.
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Introduction
“Rheumatoid arthritis (RA) 1is a systemic
autoimmune disease characterized by chronic

inflammation of the synovial membrane () Multiple
studies have been demonstrated that levels of disease-
related biomarkers may be elevated prior to the onset
These
biomarkers include rheumatoid «factor (RF), antibodies

of symptomatic rheumatoid arthritis -3

to «citrullinated protein antigens (CCP), as well as
multiple cytokines/chemokinesy», C-reactive protein
(CRP) and erythrocyte sedimentation rate (ESR) > ()
Releasing “pro-inflammatory cytokines, as well as other
pro-inflammatory molecules, reaches to the mediated
of cellular differentiation, inflammation, immune
pathology, and regulation of the immune response ©.
Selectively Th17 cells generate the signature cytokines

such as interleukin 17 (IL-17), IL-21 and IL-22, and

have been reported to play a vital role in the chronic
inflammatory response and affected consequently
joints and led to tissue damage in RA patients (7). The
interleukin (IL-22( was a member of the IL-10 family that
significantly controls tissue responses to inflammation
2”. A few studies propose the pro-inflammatory/
pathogenic role of IL-22 in the onset and progress of
RA ®), “The object of this research was to assess the
role of certain disease markers such as autoantibodies
(ACCP, RF), “cytokines (IL-17 and IL-22) and (hs-
CRP, ESR) in the pathogenesis of RA as panel useful
in assessing disease with seronegative and seropositive
besides efforts to search whether of these cytokines
could distinguished between SP and SN included in the
of RA .

Subjects, Materials and Methods

“The considered investigation included 60 patients
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with RA (50 females and 10 males),
diagnoses without treatment divided to 36 seropositive,

including new

24 seronegative providing the “American College of
Rheumatology (ACR) criteria for RA”. These RA
patients were diagnosed by the clinic’s theumatologists
and participation of the “Rheumatology Department /
Baghdad Teaching Hospital” within the period of Feb
2019 to June 2019. Each Rheumatoid arthritis patients
were chosen after excluding patients with any of the
following states such as “malignancy, other autoimmune
diseases, pregnancy, medications including steroids,
CNS”

and others. Unrelated, fifty healthy individuals were

antibiotics, depressants, hormonal therapy,
correspondent to the patient’s group in their ages and
genders were randomly selected as controls. During the
morning five milliliter of Blood was collected from all
members of the study groups. Each sample was separated
into 2 parts; the first part is the serum for the serological
while the second is whole blood for ESR. The

concentrations of the serum IL-22 and IL-17 levels in

tests,

patients and healthy controls were determined by using
ELISA Kit, according to the manufacturer’s guidance
(MyBiosource .USA). On the other hand, RF and
ACCP measured by ELISA (Chorus, Italy) the highly
sensitive C —reactive protein (hs-CRP) were detected by
ELISA (Demedltec diagnostics) and ESR was tested by
Westergren method
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Statistical Analysis

Statistical analyses were conducted using the SPSS
statistical package for Social Sciences (version 20.0 for
Windows, SPSS, Chicago, IL, USA). Data are displayed
as mean = SD for quantitative variables.While number
and percentage for qualitative variables. Quantitative
data were tested using ANOVA and Kruskal-Wallis test
for differences between groups, Pearson’s correlation for
the relation between groups; while qualitative relations
were evaluated using the Chi-square test. P-value of
<0.05 was considered statistically significant. Cut-off
values were estimated according to ROC ¥,

Result

Demographic characteristics of the studied groups:

Table 1 shows the baseline characteristics of the
studied samples according to age and gender with a
comparison of significance in studied groups shows
that a total of 100 individuals were divided into two
groups 60 patients with RA [35 seropositive (SP) and
25 seronegative (SN)], while 40 individual chosen
as apparently healthy controls. Results in this table
demonstrated that there was no statistically significant
difference between males and females in RA patients and
control at P>0.05. Moreover, no significant difference
was reported in the current study according to age groups
between RA groups and control at P>0.05.

Table 1: The baseline characteristics of the studied groups.

RA Patients
Variables Control P-value
seropositive Seronegative
g Range (25-64) (20-61) (20-50)
2 P=0.677
NS
é;[) Mean + SD 37.22+11.29 34.28+20.3 27.14+9.33
o Male No. (%) 7 (20 %) 6 (24 %) 20(50%)
Q
=]
g P=0.955
Female No. (%) 28 (80 %) 19 (76 %) 20(50%) NS
Total No. 35 25 40

() NS: Non -Significant. at P>0.05.
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The concentration levels of ESR, RF, hs-CRP, and
ACPA among studied groups

Table 2 representing the Mean+ SD of ESR, RF, hs-
CRP, and ACPA, according to studied groups. Analysis
study shows that there were no significant differences in
the Mean+ SD between seropositive (76+23.5;

16.43+9.98, respectively)and seronegative(68+86.2;
17.76£10.29, respectively) in RA patients according
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to ESR, hs-CRP at P>0.05. Hence, that there was a
significant difference in the Meant SD of RF, and
ACPA in RA patients between seropositive (372.5+ 34.7,;
22.6+ 11.6.9, respectively) and seronegetive (12.8+-8.7;
6.6+ 1.9, respectively) at P> 0.001. While, the mean
concentrations of «kESR, RF, hs-CRP and ACPA» in
seropositive RA patients were significantly higher than
healthy control (P <0.001).

Table 2: distribution of serological and blood marker in the studied groups.

Patient Patients
Parameters . . Control P-value
seropositive seronegatie
ESR mm/h
7 6+23.5 68 +36.2 16+25 0.000
M+ SD
hs-CRP mg/L
16.43 £9.98 17.7 6+ 10.29 3.47+10.65 0.000
M+ SD
Anti-CCP AU/ml
nti-CCP AU/m 22.6+11.6.9 6.6+ 1.9 5.7£7.2 0.000
M+ SD
RF AU/ml
372.5+34.7 12.8+-8.7 11.8£6.7 0.000
M+ SD

Highly Sig. P=0.000 among patients groups and healthy control

Mean levels of IL-22 and IL-17a among the studied groups

The mean concentration of serum IL-22 level was significantly higher in RA patients (SP and SN) than healthy

control. The same was true for serum IL-17a level exhibited a significantly higher mean concentration in RA patients
versus control P<0.000) .Notably that no differences in mean concentration of both IL-22 and IL-17 between RA

patient (SP and SN) as showing in table 3.
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Table 3: Mean concentration of serum cytokines IL.-22 and IL-17a among studied groups

RA Patient RA Patients
Parameters . ) Control P-value
seropositive seronegatie
IL-22 pg/ml
= 26.6+38.7 2124275 74+8.0 0.000
M+ SD
IL-17a pg/ml
184+1 19.8+11.2 .6+6. .
M+ SD 8 5 9.8 9.6 +£6.7 0.000

Highly Sig. at P=0.001 among patients groups and healthy control
Pearson’s Correlation Coefficients between IL-22 & IL-17a among RA seropositive

In the current study, there were significant correlations between 1L-22 with IL-17a (r=0.353 with P=0.032), in
seropositive RA patients and (r=0.297 with P=0.024 ) in seronegative as show in table 4.

Table 4 : Pearson’s Correlation Coefficients between IL-22 & IL-17a among RA groups

Groups Studied parameter Pc &p-value IL-22 IL-17a
r 0.353*
Seropositive RA Patients
IL-22 | 0.042
p-value
)
0.297*
r
Seronegative RA Patients 1IL-17a
p-value 0.024
)

Pearson Correlation. S.: significant *: Significant at Ps values (0.05)
Estimation of cut-off values, ROC curve, sensitivity and specificity of the IL-22 &IL-17a among RA groups:

In RA patients , the IL-22 cuts-off values was 27.6 pg/ml with sensitivity 86.8 % , specificity 93.9%, and
the AUCROC:s of 50.952 (P = 0.000) ; while in IL-17a cuts-off values was 16.24 pg/ml with sensitivity 93.4%
,specificity 99 %, with AUROCs of 0.934 (P =0.000). Table 5
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Table 5 : Estimation of cutoff points, sensitivity, specificity and AUROC of the parameters in RA patients .

Parameters Cut-off points | Sensitivity (%) Spe(co}ﬁ)mty AURO P-values
()
IL-22 pg/ml 27.6 86.8 93.9 0.952 0.000
IL-17 a pg/ml 16.24 93.4 99 0.934 0.000

AUCROC: Area Under receivers operating characteristic, , Sig. at P value < 0.05.

Discussion

Rheumatoid arthritis (RA) refers to systemic chronic
inflammatory disease leading to joint destruction.
(0 information on the differentiation in the systemic
inflammatory serum markers between SP and SN RA is
insufficient .Consequently, in the current study preferred
of serum markers were evaluated in self-governing
groups of SP and SN RA patients. It has been suggested
that different inflammatory pathways are involved in the
development of seronegative (SN RA) and seropositive
RA (SP RA). The existing study exposed that female
patients were nearly three times more predisposed
to RA than men this result was agreeable to some
extent among that of local prior studies in Iraq (!
(2" The preponderance of particular disease activity
markers representing the appearance of autoantibodies
in early RA these including ACCP and RF that have
been conferred a higher risk of further aggressive and
prognostic markers of an erosive disease compared to
the population had negative for both autoantibodies (1%,
The immune complexes containing ~ACPA established
to induced production of pro-inflammatory cytokines
and triggering of macrophages via Fcy R-dependent
augmented by the presence of [gM RF in this process
(%, Regarding ESR and reactivity of h-CRP, it was
noted that ESR, significantly raised in seropositive (SP)
and seronegative (SN) RA patients, which is nearly
harmonious with results of previous works of literature
(1516} Here rise in the seropositivity of active disease
markers has been additionally connected with continued
active inflammatory registered by the long-term height
of erythrocyte sedimentation rate (ESR) and disease
activity score (17, The highly-sensitivit CRP (hs-CRP)

assay can be applied to distinguish mild disease activity
that was associated with inflammation but that was not
detectable by routine CRP testing (!®). The results of hs-
CRP in this study correspond with other studies (1> %),
Those studies were proved that hs-CRP consider as a
cardiovascular (CV) disease brand in RA patients plus
dropped a spot of light on the high incidence of patients
with or at the hazard of progressing to CV diseases
in RA. Aforementioned study result of increased IL-
17a level in RA patients would coincide with many
other studies ?D-22 and established

role in RA pathogenesis .

its important
Previous  studies found
the concentrations level of IL-17a in both serum and
synovial fluid were greater in patients with RA than in
healthy and recommend that high IL-17a levels may be
correlated with a more severe clinical development as
mentioned by 232 Meanwhile, another study observed
strong associations of serum and synovial fluid IL-17a
levels found with ESR, CRP, RF, and anti-CCP ®%),
those findings imply that raised serum and synovial IL-
17a levels in RA patients correspond to the development
of the disease activity and severity. Besides, Metawi et
al observed that levels of IL-17a in serum and synovial
fluid revealed significant positive associations with
Disease Activity Score in 28 joints (DAS28) in a cohort
of 30 patients with active RA with knee diffusions,
while the worse functional state was associated with
greater IL-17a levels @9, In contradiction with the study
on RA Egyptian patients, reported that serum level of
IL-17a didn’t correlate with the DAS28 score but it was
significantly greater among critically active patients as

corresponded to patients with modest activity @7,
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conclusion: There was an elevation in both IL-17
and IL-22 in seropositive and seronegative RA patients
IL-
22 and IL-17 would act as pro-inflammatory cytokine

with high sensitivity and specificity that means

during the disease course of RA but they couldn’t use for
discriminated between SP and SN RA.

Ethical The Research Ethical
Committee at scientific research by ethical approval of

Clearance:

both environmental and health and higher education and
scientific research ministries in Iraq

Conflict of Interest: The authors declare that they
have no conflict of interest.

Funding: Self-funding

References

1. Malmstrom V, Catrina Al ,Klareskog L. The
immunopathogenesis of seropositive rheumatoid
arthritis: from triggering to targeting. Nat Rev
Immunol. 2016;17:60-75.

2.  Pratt AG, Isaacs JD. Seronegative rheumatoid
arthritis: pathogenetic and therapeutic aspects.
Baillieres Best Pract Res Clin Rheumatol.2014 ;
28:651-659.

3. Hensvold AH, Magnusson PK, Joshua V, et
al. Environmental and genetic factors in the
development of anticitrullinated protein antibodies
(ACPAs) and ACPA-positive rheumatoid arthritis:
an epidemiological investigation in twins. Ann
Rheum Dis.2015 ; 74:375-380.

4. Kharlamova N, Jiang X, Sherina N, et al.
Antibodies to porphyromonas gingivalis indicate
interaction between oral infection, smoking, and
risk genes in rheumatoid arthritis etiology. Arthritis
Rheumatol.2016 ; 68:604—613.

5. Frisell T, Hellgren K, Alfredsson L, et al. Familial

aggregation of arthritis-related diseases in
seropositive and seronegative rheumatoid arthritis:
a registerbased case-control study in Sweden. Ann

Rheum Dis.2016 ; 75:183—189.

6. Smolen JS, Agarwal SK, Ilivanova E, et al. A
randomised phase II study evaluating the efficacy
and safety of subcutaneously administered

ustekinumab and guselkumab in patients with

active rheumatoid arthritis despite treatment with

10.

11.

12.

13.

14.

15.

16.

2267
methotrexate. Ann Rheum Dis .2017; 76:831-839.
Liang SC, Tan XY, Luxenberg DP, Karim R,
Dunussi-Joannopoulos K, et al .Interleukin (IL)-
22 and IL-17 are coexpressed by Th17 cells and
cooperatively enhance expression of antimicrobial
peptides. J Exp Med.2006; 203: 2271-2279.

Ke Y, Sun D, Jiang G, Kaplan HJ, Shao H .IL-
22-induced regulatory CDI11b+ APCs suppress

experimental autoimmune uveitis. J Immunol.2011;
187: 2130-21309.

Singh G. Determination of cutoff score for a

diagnostic test. Internet J Lab Med.2006; 2, 1-4]

Chaiamnuay S, Bridges SL. The
B cells and autoantibodies in rheumatoid
arthritis. Pathophysiology.2005 ;12:203-216.

Weyand CM, Yang Z, Goronzy J.J .T-cell
aging in rheumatoid arthritis.
Rheumatol.2014 ;26:93-100.

Song YW and Kang JM. Autoantibodies in
rheumatoid arthritis:

role of

Curr  Opin

rheumatoid factors and
anticitrullinated protein antibodies. 2010 ;Mar;
103(3): 139-146.

Suurmond J, Dorjée AL, Boon MR, Knol EF,
Huizinga TW, Toes RE, Schuerwegh, A J.
RETRACTED ARTICLE: Mast cells are the main
interleukin 17-positive cells in anticitrullinated
protein antibody-positive and-negative rheumatoid
arthritis and osteoarthritis synovium. Arthritis
research & therapy. 2011; 13(5), R150]

JA, Celis R, Hernandez MV,
Ruiz-Esquide V, Ramirez J, Haro I, Sanmarti R.

Gomez-Puerta

Differences in synovial fluid cytokine levels but
not in synovial tissue cell infiltrate between anti-
citrullinated peptide/protein antibody-positive and—
negative rheumatoid arthritis patients. Arthritis
research & therapy, 2013;15(6), R182]

Klareskog L , Widhe M , Hermansson M &
Ronnelid J. Antibodies to citrullinated proteins in
arthritis: pathology and promise. Current opinion
in rheumatology, 2008; 20(3), 300-305]

Vencovsky J, Machacek S, Sedova L , Kafkova
J, Gatterova J , Pesakova V , & Ruzickova S.
Autoantibodies can be prognostic markers of an
erosive disease in early rheumatoid arthritis. Annals
of the rheumatic diseases, 2003; 62(5), 427-430]



2268

17. Nell V , Machold K P, StammT A , Eberl G ,
Heinzl H, Uffmann M, Steiner G. Autoantibody
profiling as early diagnostic and prognostic tool
for rheumatoid arthritis. Annals of the rheumatic
diseases, 2005; 64(12), 1731-1736]

18. Pisetsky DS , Ward MM .Advances in the treatment
of inflammatory arthritis. Best Practice & Research
Clinical Rheumatology.2012; 26(2), 251-261]

19. Kamel LA, Sheet MM, Farhood JN. The Role
of Anti-TNFo Therapy in the Amelioration of
Disease Burden in Patients with Refractory
Rheumatoid Arthritis. A/-Mustansiriyah Journal
for Pharmaceutical Sciences. 2014; 14(1), 14-22]

20. Dessein PH, Joffe BI, & Singh S . Biomarkers of
endothelial dysfunction, cardiovascular risk factors
and atherosclerosis in rheumatoid arthritis. Arthritis
research & therapy,2005; 7(3), R634]

21. Shen H, Goodall JC, & Hill Gaston JS. Frequency
and phenotype of peripheral blood Thl7 cells
in ankylosing spondylitis and rheumatoid
arthritis. Arthritis & Rheumatism: Official Journal
of the American College of Rheumatology, 2009;
60(6), 1647-1656]

22. Kellner H. Targeting interleukin-17 in patients with
active rheumatoid arthritis: rationale and clinical

Indian Journal of Forensic Medicine & Toxicology, October-December 2020, Vol. 14, No. 4

potential. Therapeutic advances in musculoskeletal
disease, 2013; 5(3), 141-152]

23-. Miossec P, & Robert M. IL-17 in rheumatoid
arthritis and precision medicine: from synovitis

expression to circulating bioactive levels. Frontiers
in medicine, 2018; 5, 364]

24. Beringer A, Noack M, Miossec P. IL-17 in Chronic
Inflammation: from discovery to targeting. Trends
Mol Med.2016 ; 22:230-41. doi: 10.1016/j.
molmed. 01.001

25, Park J, Park M , Lee S, Oh H, Lim M, Cho
W. et al . TWEAK promotes the production of
interleukin-17 in rheumatoid arthritis. Cytokine
,2016; 60: 143-149.

26. Metawi S, Abbas D, Kamal M. and Ibrahim M.
Serum and synovial fluid levels of interleukin-17
in correlation with disease activity in patients with
RA. Clin Rheumatol , 2011;30: 1201-1207.

27. Alsheikh MM , El-Shafey AM, Gawish H H, &
El-Desoky ET. Serum interleukin-23 level in
rheumatoid arthritis patients: Relation to disease
activity and severity. The Egyptian Rheumatologist.
2019; 41(2), 99-103]



