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among Rheumatoid Arthritis Patients in Sulaymaniyah
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Abstract

Background and objectives: Rheumatoid factor and anticitrullinated protein antibodies are the
most characteristic autoantibodies for rheumatoid arthritis. Our aims were to evaluate the
prevalence of Rheumatoid factor and anticitrullinated protein antibodies and their association with
demographic and clinical characteristics of patients with RA.

Methods: This is a cross-sectional study which was conducted at Rheumatology and
Rehabilitation Center/Sulaymaniyah from February 2022 to November 2022. The study included
patients with rheumatoid arthritis from both sexes. Socio-demographic and clinical data were
collected. Enzyme linked immunosorbent assay was used to estimate serum levels of rheumatoid
factor and anticitrullinated protein antibodies antibody titer.

Results: The prevalence of rheumatoid factor was 72.61%. Each of high disease activity, mean
DAS28 scores, rheumatoid nodules and deformities were significantly associated with rheumatoid
factor positivity (P= 0.015, P= 0.025, P= 0.007 and P<0.001, respectively). The prevalence of
anticitrullinated protein antibodies was 68.87%. High disease activity, rheumatoid nodules and
deformities were significantly associated with anticitrullinated protein antibodies (P= 0.014,
P<0.001 and P<0.001, respectively).

Conclusions: The prevalence of rheumatoid factor and anticitrullinated protein antibodies among
patients with rheumatoid arthritis was within the global context. High disease activity and the
presence of rheumatoid nodules are positively associated with rheumatoid factor-positivity.
Number of tender joints and the presence of rheumatoid nodules were positively associated with
anticitrullinated protein antibodies-positivity.
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Introduction

Rheumatoid arthritis (RA) is the most
common autoimmune joint disease, with the
primary sites of pathology being joint tissues
impacted by chronic synovial inflammation,
synovial hyperplasia, and bone degradation.
A variety of extra-articular disease symptoms
occur  regularly, with cardiovascular
problems being related with an elevated
mortality risk in RA patients.! The etiology of
RA involves a complicated interplay between
B cells, T cells, and dendritic cells. A variety
of environmental and genetic variables cause
loss of tolerance to proteins with citrulline
residues, resulting in the generation of
autoantibodies  such  as  anti-cyclic
citrullinated protein/peptide  antibody
(ACPA) and rheumatoid factor (RF).2

The presence or absence of RFs, as well as
their titers and isotypes, have crucial
consequences for the diagnosis and prognosis
of RA. Seropositive (RF-positive) RA
patients may have more severe and erosive
joint disease, as well as extra-articular
symptoms such as rheumatoid nodules and
vasculitis, than seronegative patients (RF-
negative).?

In RA patients, RF testing has been shown to
have a sensitivity of 60% to 90% and a
specificity of 85%. According to each study
population, the sensitivity could, however,
fluctuate anywhere from 26% to 90%.*
Anticitrullinated protein antibodies testing
have been introduced to improve the
specificity of the RA categorization criteria.
The 2010 ACR/EULAR criteria for RA
diagnosis includes both RF and ACPA.
ACPA and RF sensitivities have been found
to be similar in studies, while ACPA offers
higher specificity than RF for early RA.
Combining the positive results of both ACPA
and RF provides more sensitivity and is more
helpful in leading to a diagnosis.® There is a
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great conflict in literatures regarding the
impact of ACPA and RF on disease activity.
Positive ACPA © and positive RF 7 have been
linked to more active illness in certain
studies, while positive ACPA has been linked
to low clinical disease activity in others.®
Rheumatoid factor of Immunoglobulin (Ig) A
rather than IgM predicts a worse outcome.®
The aim of this study was to determine the
prevalence of RF and ACPA antibodies, as
well as their relationship to demographic and
clinical parameters of RA patients.

Patients and methods

This is a cross-sectional study conducted at
Rheumatology and Rehabilitation
Center/Sulaymaniyah during the period from
February 2022 to November 2022. The study
was approved by Kurdistan Council of
Medical Specialties (KHCMS). A total of
230 consecutive patients diagnosed to have
RA according to 2010 ACR /EULAR
classification criteria.3*

Patients were included in this study. Patients
>30 yrs old and have adequate cognitive
status as determined by communicating with
the patients. Patients with cognitive
impairment, pregnancy or breast feeding, and
those who refused to give a consent were
excluded from the study.

Each participant in this study provided
informed consent in accordance with the
Helsinki Declaration. The Ethics Committee
of the Kurdistan Council of Medical
Specialties granted ethical approval.

Data collection of patients were done through
interview and questionnaires. The following
data were collected: Socio-Demographic
data: including age, gender, smoking status,
residence, educational status, comorbidities,
height in centimeters and weight in
kilograms, from which body mass index
(BMI) was calculated according to the
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equation BMI=weight in Kg/ height in meter
squared

Clinical data including disease duration,
DAS28 score, disease activity, family history
of RA, the presence of rheumatoid nodules
and deformity were also collected.

Five mL of venous blood were collected from
all patients in plain tubes. Sera were
separated by centrifugation. Ready kits were
used to measure serum level of ACPA and RF
(Aeskulisa/Germany) using enzyme linked
immunosorbent assay (ELISA) according to
the manufacturer’s instructions. ACPA-
CCP2 levels >20 IU/mL were considered
positive, while AF> 15 IU/ml was considered
positive.

The SPSS statistical software, version 25
(IBM Corporation, USA) was used for data
entry and all statistical analyses. The mean
and standard deviation (SD) of quantitative
values were reported. Independent t-test was
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used to differentiate between two means.
Counts and percentages were used to express
categorical variables, and then chi-square
association test was used for categorical
variables. The significant level of statistics
was considered when p<0.05.

Results

Out of 230 patients, 167 patients (72.61%)
were positive for RF, while 63 patients
(27.39%) were negative.

No significant difference was noticed
between the two groups regarding age,
gender, disease duration, BMI, smoking,
educational level, and comorbid diseases.
However, rural residents were more common
among RF-positive than RF-negative patients
(26.35% vs. 14.29%) with a significant
difference (P=0.05), Table (1).

Table (1): Demographic characteristics according to the positivity of rheumatoid factor

Variables RF-positive RF-negative p value
N=167 N=63
Age, years 55.07+10.65 56.86+10.06 0.351
Gender
Male 38(22.75%) 22(34.92%) 0.061
Female 129(77.25%) 41(65.08%)
Disease duration, years 9.14+6.29 10.78+7.06 0.083
BMI, Kg/m? 28.20+4.90 28.9+5.08 0.856
Smoking
Yes 30(17.96%) 18(28.57%) 0.077
No 137(82.04%) 45(71.43%)
Residency
Urban 123(73.65%) 54(85.71%) 0.050
Rural 44(26.35%) 9(14.29%)
Education level
Iliterate 64(38.32%) 26(41.27%) 0.683
Literate 103(61.68%) 37(58.73%)
Comorbid diseases™
Hypertension 59(35.33%) 22(34.92%) 0.954
Diabetes mellitus 27(16.17%) 13(20.63%) 0.425
Ischemic heart disease 20(11.98%) 3(4.76%) 0.104
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Thyroid disease 18(10.78%) 5(7.94%) 0.522
Dyslipidemia 20(11.98%) 5(7.94%) 0.380

* patient may have more than one comorbid disease, RF = rheumatoid factor

The median number of tender and swelling
joints was higher among RF-positive (7.0 and
6.0, respectively) than RF-negative patients
(4.0 and 5.0, respectively) with significant
differences (P= 0.009 and P= 0.008,
respectively). Similarly, 54.49% of RF-
positive patients had high disease activity
compared with 42.86% of RF-negative
patients with a significant difference.
Furthermore, the mean DAS28 scores in

patients positive and negative for RF was
5.18+1.3 and 4.58+1.6 respectively with a
significant difference (P= 0.025). Finally,
among RF-positive patients 10.78% had
rheumatoid nodules and 51.5% of them had
joint deformities, while patients with RF-
negative with 0.0% rheumatoid nodules and
only 19.05% joint deformities. The
differences between two groups was
significant (P=0.007), Table (2).

Table (2): Association of clinical characteristics with RF-positivity

Variables RF-positive RF-negative p value
N=167 N=63
DAS28 score components
ESR, mm/hr 32 (2-105) 35.0 (2-98) 0.588*
Tender joints 7.0(0-28) 4.0(0-22) 0.009
Swelling joints 6.0 (0-18) 5.0(0-20) 0.008
VAS score 6.23+2.19 5.7+2.19 0.897
Total DAS28 score 5.18+1.3 4.58+1.6 0.025
Disease activity
Remission 1(0.06%) 1(1.59)
Low 11(6.59%) 13(19.4%) 0.015
Moderate 64(38.32%) 22(34.92%)
High 91(54.49%) 27(42.86%)
Family history of RA
Yes 84(50.3%) 28(44.44%) 0.428
No 83(49.7%) 35(55.565)
Rheumatoid nodules
Yes 18(10.78%) 0(0%) 0.007
No 149(89.22%) 63(100%)
Joint deformity
Yes 85(51.5%) 12(19.05%) <0.001
No 81(48.5%) 51(80.95%)

*Data were expressed as median and range, RF = rheumatoid factor; ESR = Erythrocyte
sedimentation rate; DAS28 = disease activity score (number of joints examined); VAS = Visual

Analogue Scale
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Out of 230 patients, 140 patients (68.87%)
were positive for ACPA antibodies, while 90
patients (39.13%) were negative.

Patients were categorized into anti- ACPA
positive (140, 68.87%) and ACPA negative
(90, 39.13%). No significant difference was
notice between these subgroups regarding
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their age, gender, disease duration, BMI,
smoking, residency, educational level, and
comorbid diseases. However, IHD was more
frequent among ACPA positive than and
ACPA negative patients (13.57% vs. 4.44%)
with a significant difference (P= 0.018),
Table (3).

Table (3): Association of demographic characteristics with ACPA positivity

Variables ACPA-positive ACPA-negative p value
N=140 N=90
Age, years 55.24+0.66 56.06+10.29 0.489
Gender
Male 34(24.29%) 26(28.89%) 0.438
Female 106(75.71%) 64(71.11%)
Disease duration, years 9.6+6.75 9.58+6.42 0.194
BMI, Kg/m? 28.16+4.51 28.75+5.57 0.092
Smoking
Yes 28(20%) 20(22.22%) 0.686
No 112(80%) 70(77.78%)
Residency
Urban 105(75%) 72(80%) 0.380
Rural 35(25%) 18(20%)
Education level
Iliterate 53(37.86%) 37(41.11%) 0.622
Literate 87(62.14%) 53(58.89%)
Comorbid diseases*
Hypertension 48(34.29%) 33(36.67%) 0.712
Diabetes mellitus 23(16.43%) 17(18.89%) 0.631
Ischemic heart disease 19(13.57%) 4(4.44%) 0.018
Thyroid disease 15(10.71%) 8(8.89%) 0.652
Dyslipidemia 18(12.86%) 7(7.78%) 0.227

* patient may have more than one comorbid disease, ACPA = anti-citrullinated protein antibodies

The median number of tender swollen joints

was significantly higher in those with
positive as compared to those with negative
ACPA (p =0.013). Likewise, the disease
activity was significantly different between
the two subgroups (p =0.014). Additionally,
rheumatoid nodules and joint deformities
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were reported in 12.86% and 55%,
respectively in ACPA negative patients
compared with 0% and 22.22% of ACPA
negative patients with significant differences
(P<0.001), Table (4).
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Table (4): Association of clinical characteristics with ACPA positivity
Variables ACPA-positive ACPA-negative p value
N=140 N=90
DAS28-ESR components
ESR, mm/hr 32(2-105) 32.5(2-98) 0.343*
Tender joints 8.0(0-28) 4.0(0-22) 0.013
Swelling joints 6.0(0-18) 6.0(0-20) 0.162
Disease activity
Remission 0(0%) 2(2.22%) 0.014
Low 9(6.43%) 15(16.67%)
Moderate 54(38.57%) 32(35.56%)
High 77(55%) 41(45.56%)
VAS score 6.33+2.13 5.7+2.27 0.444
Total DAS28 score 5.26+1.29 4.64+1.52 0.096
Family history of RA
Yes 69(49.29%) 43(47.78%) 0.823
No 71(50.71%) 47(52.22%)
Rheumatoid nodules
Yes 18(12.86%) 0(0%) <0.001
No 122(87.14%) 90(100%)
Joint deformity
Yes 77(55%) 20(22.22%) <0.001
No 63(45%) 70(77.78%)

*Data were expressed as median and range, ACPA = anti-citrullinated protein antibodies; ESR = Erythrocyte
sedimentation rate; DAS28 = disease activity score (hnumber of joints examined); VAS = Visual Analogue Scale

Discussion

In the current study, 72.61% of RA patients
were found to be seropositive for RF. This is
almost identical to a recent local study
including 1493 Iragi patients with RA, of
whom 72.2% were positive for RF. 1° The
observed present rate is within the range of
most recent cohort studies indicating that
about 60-80% of RA patients were
seropositive.!! However, this percent is
higher than that reported by others who
documented a 47% and 52% of patients to
show positive RF.'2*® This may be attributed
to differences in demographic and ethnic
characteristics of the patients.

According to the result of the current study,
RF-positivity was significantly associated
with the number of tender joints, disease
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activity and DAS28. These finding
harmonizes the results of Seri and coauthors
10 In contrast, Zemri et al.**demonstrated no
statistically meaningful link. This could be
explained by the time elapsed between the
commencement of the ailment and the
presentation to the clinic. Another study
disclosed that in early arthritis, the
seronegative group had a higher DAS28
score.® This could be linked to a delay in
diagnosis because seronegative patients
require more clinical symptoms to be
diagnosed with RA using the 2010
ACR/EULAR criteria. Further, patients
seropositive for RF had more joint
deformities  relative to those  with
seronegative. This finding also reported by
other recent studies.™
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Rheumatoid nodules were exclusively found
in patients positive for RF denoting that RF-
seropositive RA patients tend to have more
extra-articular manifestations. This was in
accordance with the finding of other study.®
In the present study, the prevalence of ACPA
antibodies was 68.87% which is in line with
the result of Rhida et al.'* who reported a
prevalence of 70.% of ACPA among Iraqi
patients with RA. Additionally, the present
prevalence is within the context of the global
prevalence, as many literatures have
indicated that (70-80%) of patients with RA
were positive for these antibodies.’

The present finding revealed that ACPA
antibodies was significantly associated with
IHD. This result is in line with the study of
Geraldino-Pardilla et al.®® who measure
ACPAs in 270 patients with RA. There was
a statistically significant association between
ACPA positivity and IHD (P=0.001). This
association was mainly attributed to the
immune  complexes that  containing
citrullinated proteins which have the capacity
to initiate inflammation, including neutrophil
activation, and to the potential role of anti-
Cit-histone antibodies in the evolution of
atherosclerosis in RA.°.

In the present study, ACPA was significantly
associated with disease activity, number of
tender joints and rheumatoid nodules.
Different studies worldwide revealed
different results.  Several studies have
indicated a direct link between ACPA
positivity with poor patient’s outcomes, such
as increased disease activity (DAS28 score),
radiographic progression and disability.?°
Ursum et al.?! on the other hand, evaluated
545 Dutch patients with early arthritis. They
displayed no link between antibody levels
and early illness outcomes such as DAS28
disease  activity, Health  Assessment
Questionnaire (HAQ) functional status, or
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radiographic progression. Murata et al.?? also
assessed ACPA titer in a total of 3286
patients, of whom 1806 patients were ACPA-
positive. The ACPA titer level and disease
activity had a very poor connection.

This discrepancy between different studies
could be explained by several factors, the
most important of which are ethnic variation
and differences in clinical characteristic of
the patients.

The current study showed that rheumatoid
nodules were reported in 12.86% of ACP-
positive versus ACPA negative patients. The
association between high levels of anti-
CAPA antibodies and rheumatoid nodules
alludes to the characteristics of rheumatoid
nodules. They contain fibrin and 1gG, as
previously stated, but nothing is known
regarding the specificity of those 1gG.
Association between high level anti-CAPA
antibodies and rheumatoid nodules refers to
rheumatoid nodules nature. As previously
described, they contain fibrin and 1gG but
nothing is known about the specificity of
those 1gG. Citrullinated proteins and RF were
found in the necrotic center.? As such, these
antibodies could form immune complexes
with citrullinated fibrin that are then
converted into macroimmune complexes by
RF and constitute the source of rheumatoid
nodules. ACPAs have been shown to react
with type Il collagen, causing proteoglycan
depletion and severe arthritis 2*. Given the
evidence of complement activation in
antibody-cartilage surface interactions in RA
patients, it is possible that ACPA binding to
type Il collagen causes joint inflammation
and structural damage by activating the
complement cascade.? In contrast, Murata et
al.?2 found no change in tender or swollen
joint counts. Those with extraarticular
symptoms, such as rheumatic nodules, are
more likely to be RF positive, according to
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universal consensus. Likewise, RF positivity,
but not ACPA positivity, appeared to be more
common in patients with extra-articular
symptoms than in patients without.?® The
treatment regimen could explain the
differences across trials. It was previously
observed that DMARDs, particularly
methotrexate and TNF-alpha inhibitors,
could hasten rheumatoid nodulosis.

Conclusions: Rheumatoid factor and
ACPA may contribute to disease
perpetuation by potentiating immune
complex formation and complement fixation.
Clinically, RA patients with RF-positivity
and ACPA-positivity should be considered to
have more aggressive disease and treated
accordingly.
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