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Abstract-Rheumatoid arthritis (RA) is a systemic
autoimmune disorder primarily characterized by
persistent inflammation of the synovial joints, often with
extraarticular involvement affecting multiple organ
systems. Despite extensive research on inflammatory and
hematological parameters in lIragi RA patients, a
significant gap exists in region-specific data, particularly
for Anbar Governorate. This study aimed to assess and
compare levels of key inflammatory and immunological
markers—erythrocyte sedimentation rate (ESR), C-
reactive protein (CRP), rheumatoid factor (RF), anti-
cyclic citrullinated peptide (Anti-CCP) antibodies, white
blood cell (WBC) count, and interleukins IL-17 and IL-
21—between RA patients and healthy controls in Anbar,
Iraq.A case-control study included 50 RA patients and
40 healthy controls. Markers (ESR, CRP, RF, Anti-CCP,
WBC) were measured via routine lab techniques, while
IL-17 and IL-21 used ELISA. Significance was set at p <
0.05.RA patients’ mean age was 49.58 = 11.36 years;
controls was 33.80 + 12.20 years. RA group: 80%
females (40), 20% males (10); controls: 60% females
(24), 40% males (16). Results showed significantly
elevated ESR and CRP in patients (P < 0.001). RF and
Anti-CCP were positive only in patients (P < 0.001),
underscoring diagnostic value. WBC, IL-17, and IL-21
exhibited no significant differences, though mildly
higher in patients.Conclusion: ESR, CRP, RF, and Anti-
CCP are effective for differentiating RA. WBC, IL-17,
and IL-21 have limited standalone utility. Further
research on cytokine profiles in RA subtypes and
progression is recommended.
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I. INTRODUCTION

Rheumatoid arthritis (RA) is a long-term autoimmune
disorder mainly targeting the synovial joints, leading to
pain, stiffness, and limited joint movement., and may
eventually lead to disability [1]. Extra-articular organs (the
lungs, the heart, the eyes) Other organ systems may also be
affected in RA, which adds complexity to both diagnosis
and management [2]. It occurs most often at the age of 30-
60, and its prevalence is large among women (3:1), possibly

because of hormonal and immune impairment [3][4].RA is
observed in 0.5-1 percent of adults on the planet, with
regional and genetic variations in
cases[5].Pathophysiologically, The disease is characterized
by synovial membrane swelling caused by the infiltration of
T cells, B cells, and macrophages.[6][7].The secretion of
pro-inflammatory cytokines such as TNF-a, IL-6, and IL-
17, along with the proliferation of immune cells, contributes
to cartilage and bone destruction as well as pannus
formation.[8]. RA is clinically characterized by joint aches
and pains, morning stiffness, and fatigue, which are
symmetrical [9]. ESR and Creactive protein (CRP) are the
most common laboratory examinations to measure systemic
inflammation [10]. The counts of white blood cells (WBC)
and lymphocytes are alsoEase of Use hematological markers
that give information on immune function [6]. Recently, the
attention has been directed toward such cytokines as I1L-17
and IL-21 with regard to their involvement in RA
immunopathology [11][12]. These cytokines have been
studied in several cases in Irag, yet none had studied them in
patients in Anbar Governorate. Besides, the classical
markers of RA Biomarkers such as Rheumatoid Factor
(RF), anti-cyclic citrullinated peptide antibodies (AntiCCP),
and C-reactive protein (CRP) remain central to the diagnosis
and prognosis of RA.” [13][14][15]

Il. MATERIALS AND METHODS

A. Study Design and Population

This was a case-control study, which occurred in
Anbar Governorate between November 2024 and January
2025. The trial used 90 participants, among which 50 were
patients with rheumatoid arthritis (RA) and 40 were healthy
individuals who became the controls. Patient samples were
collected from private rheumatology clinics in Ramadi city,
and all cases were diagnosed by board-certified specialists
using the 2010 ACR/EULAR classification criteria.

Sample Collection Peripheral venous blood (5 mL) was
collected from each participant using sterile vacutainer tubes.
The blood was centrifuged to separate the serum, which was
either used immediately for hematological testing or stored at
—80°C in aliquots until cytokine analysis was performed.
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B. Hematological and Immunological Tests

1) *Complete Blood Count (CBC):
Total white blood cell (WBC) counts were assessed using
the Nipigon NP-50H automated hematology analyzer
(Nipigon Health Ltd., Canada). Whole blood samples were
collected in EDTA tubes and analyzed immediately without
storage.

2) Erythrocyte Sedimentation Rate (ESR):
Measured using the traditional Westergren method.

3) Rheumatoid Factor (RF) and C-Reactive Protein
(CRP):
Both RF and CRP levels were Both RF and CRP levels were
measured using a fully automated immunoassay analyzer
(Biosystems S.A., Spain). All procedures were performed
using the manufacturer’s standardized protocol and
dedicated reagents. Serum samples were processed
immediately after collection, without freezing.

4) Anti-CCP Antibiose:
Anti-cyclic citrullinated peptide (Anti-CCP) antibodies were
detected wusing a rapid immunochromatographic test
provided by Hotgen Biotech Co., Ltd. (China). The test was
performed on fresh serum following the manufacturer’s
instructions, without the use of specialized analytical
instruments.

5) Cytokine Quantification

“Serum levels of interleukin-17 (IL-17) and interleukin-21
(IL-21) were quantified employing the sandwich enzyme-
linked immunosorbent assay (ELISA) method, following the
protocols provided by the manufacturer. The assays utilized
commercially available Kits supplied by ELK Biotechnology
Co., Ltd. (China), and optical density measurements were
performed at a wavelength of 450 nm using a microplate
reader.

C. Statistical Analysis

Statistical analysis was performed using IBM SPSS
Statistics software (version 27). Initially, the distribution of
the data was assessed using the Shapiro-Wilk test to
determine whether the serum variables followed a normal
distribution. Continuous variables were presented as mean =+
standard error (SE), with 95% confidence intervals reported
for each group. The appropriate statistical tests were applied
based on the distribution of the data. Parametric or non-
parametric tests were used to compare variables between
rheumatoid arthritis (RA) patients and healthy controls,
depending on the statistical nature of each
variable.Categorical variables, such as rheumatoid factor
(RF) and anti-cyclic citrullinated peptide antibodies (Anti-
CCP), were analyzed using the Pearson Chi-square
test. Additionally, ~ Univariate  Analysis of Variance
(UNIANOVA) was used to evaluate the effects of disease
status, gender, and their interaction on selected
hematological parameters.A p-value of less than 0.05 was
considered statistically significant in all analyses.

I11. RESULT AND DISCUSSION

A. ESR Levels in RA Patients and Healthy Controls

The mean ESR level among RA patients (n = 50)
was 47.75 £ 21.75 mm/h, while in the control group (n =
40), it was 16.90 + 5.26 mm/h. This difference was
statistically significant (P <0.001).When stratified by
gender, female RA patients had a mean ESR of 49.17 £
8.257 mm/h, and males had 46.33 + 6.952 mm/h (P =
0.268). In the control group, females showed a mean ESR of
21.20 £ 4.171 mm/h, whereas males had 12.60 + 5.385
mm/h. The interaction between gender and disease status
was not statistically significant (P = 0.576), as illustrated in
Table 1

Table 1. Mean ESR levels (mm/h) among RA patients and healthy controls,
stratified by gender with 95% Confidence Intervals

95% Confidence Intervalle

Status | Gender | Mean Std. Error Lower Bound Upper Bound

C 21.200 4.171 12.908 29.492

12.600 5.385 1.895 23.305

49.171 3.257 42.696 55.646

46.333 6.952 32.513 60.153
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The current study demonstrated a clear elevation in
erythrocyte sedimentation rate (ESR) levels among
rheumatoid arthritis (RA) patients compared to healthy
controls. The mean ESR in female RA patients was 49.17
mm/h and 46.33 mm/h in male RA patients, while the values
in the control group were substantially lower, at 21.2 mm/h
for females and 12.6 mm/h for males. These differences
were further supported by the analysis of 95% confidence
intervals, which showed no overlap between the two groups,
thus reinforcing the presence of statistically significant
differences.

To illustrate these findings visually, a boxplot was used,
which highlighted the overall distribution of ESR values in
each group. The plot clearly indicated that RA patients had a
wider distribution in the values of ESR and this means that
some of the patients had a very high level of ESR whereas
others were comparatively lower. Conversely, the values of
the control group were densely and tightly packed in a
smaller interval. Such a great difference (or dispersion)
between patients is regarded as one of the natural effects of
the heterogeneity of RA, i.e., that the extent of inflammatory
activity varies greatly across patients. There will be some
people who have a mild inflammation and some people who
have this severe disease activity which leads to a wide range
of variation in the inflammatory markers, like ESR. Thus,
the dispersion is a realistic representation of clinical
diversity in the disease activity, rather than a statistical
wimp.These results are concordant with a number of recent
studies performed in Iraq which recorded significant
lowering of ESR rates in normal ones relative to RA
patients. To give an example, [16].freported a significant
increase in ESR in patients diagnosed with RA in the
province of Wasit. On the same note, [17] showed a
meaningful  difference among the parameters of




inflammations, such as ESR, in Iragi RA patients. [18] also
proved that RA patients had increased levels of ESR.
Moreover, the same results were observed in an
investigation by [19] in Misan Province as well as by [20] in
their study of the immunological and biological presentation
of RA. All together, they make the current findings even
more credible and assure the clinical usefulness of ESR as a
stable indicator of the inflammatory state in RA patients.

B. ESR Levels According to CRP Status
il *
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Figure 1. Boxplot showing ESR distribution in CRP-positive and
CRP-negative individuals

Comparison of ESR on the basis of CRP status
showed that the CRP +ve value had an increase in ESR
value as compared to the CRP -ve value. These results were
visually confirmed by the boxplot in Figure 2 in which a
greater range of interquartile and higher median were
recorded in the CRP-positive. This pattern implies that a
consistent increase of ESR could occur in response to high
levels of active inflammatory markers, which are indicated
by CRP status.

The results of the present study confirm the
proposed role of CRP as an efficient indicator of systemic
inflammation since the average C-reactive protein (CRP)
level in RA patients was significantly higher than in healthy
individuals. This level is elevated and its level of values
amongst patients is varied implying that the activity levels of
disease vary between individuals. The inflammatory process
in RA is heterogeneous which is represented by the high
value of the standard deviation.

In alignment with our findings, [19] pointed out that
CRP and ESR are complementary predictive markers to use
in checking RA activity with outcomes indicating that the
two indicators are highly related to clinical manifestations of
the disease.

In addition, [23]found that there are great increases in
CRP and ESR in RA patients and showed a readable
connection between the mentioned factors and changes in
the lipid pathway. This demonstrates the interaction between
inflammatory disorders in the body and metabolic problems
in RA.

Also, [20] have found that there is positively
significant correlation between CRP, ESR in patients with
RA, and the disease activity score (DAS-28), which means
that CRP is a constituent of inflammatory process within
RA.

These findings as a whole justify the clinical
significance of CRP as a measure of RA on its own account

or in combination with ESR, inflammation in various parts
of the body.

C. White Blood Cell (WBC) Counts in RA Patients and
Controls

White blood cell (WBC) counts varied slightly across
gender and disease status groups. Among healthy controls (n =
40), females had a mean WBC count of 8.48 x10%/uL (95% CI:
7.517-9.459), while males had a slightly higher mean of 8.94
x103/uL (95% CI: 7.686-10.194).In rheumatoid arthritis (RA)
patients (n = 50), the mean WBC count was 7.57 x103/uL in
females (95% CI: 6.802-8.338) and 8.056 x10°/uL in males
(95% CI: 6.437-9.674). Although these values show some
variation, the differences were not statistically significant with
respect to disease status (P = 0.138), gender (P = 0.438), or
their interaction (P = 0.978), according to UNIANOVA results
(Table -3).

Table 2. Mean White Blood Cell (WBC) Counts Among RA Patients and
Healthy Controls, Stratified by Gender with 95% Confidence Intervals

95% Confidence Interval
Status | Gender | Mean Lower Bound Upper
Std. Error Bound
@ F 8.488 0.489 7.517 9.459
M 8.940 0.631 7.686 10.194
p F 7.570 0.386 6.802 8.338
M 8.056 0.814 6.437 9.674

Table 3. P-values obtained from UNIANOVA test comparing disease status,
gender, and their interaction in relation to WBC counts.

Comparison | Groups Compared P-value
Disease

Status RA patients vs. Healthy controls 0.138
Gender Females vs. Males 0.438
Disease Interaction between disease status and

Gender gender 0.978

The current study revealed slight variations in white
blood cell (WBC) counts across different gender and disease
status groups. Among healthy controls, females had a mean
WBC of 8.488 (95% CI: 7.517-9.459), while males had a
slightly higher mean of 8.94 (95% CI: 7.686-10.194). In
contrast, rheumatoid arthritis (RA) patients showed lower
mean WBC counts: 7.57 for females (95% CI: 6.802—8.338)
and 8.06 for males (95% CI: 6.437-9.674).Despite these
differences, the Results of UNIANOVA test showed that
WBC changes were not statistically significant in
relationship to disease status ( p = 0.138), gender ( p =
0.438) and interaction ( p = 0.978). It indicates that WBC is
not a good discriminator between RA patients and healthy
people in this sample when used in isolation. It is noted that
the results of the current study correspond to the results of
the study performed by [21], which also found the mean of
WBC slightly higher in RA patients (7.34 2 0.25) than in
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healthy people (6.73 2 0.19) though it was not statistically
significant. On the same note, [22].did not find any
significant difference in the WBC counts between RA
patients and controls. Such uniformities of independent
researches support the idea of low diagnostic value of WBC
in RA assessment. These differences could indicate the
differences in the characteristics of the studied population,
treatment and activity of the disease. It is important to note
that the current study makes a contribution to the literature,
as few of the studies conduct the UNIANOVA test on the
interaction between gender and disease status, which shows
no significant interaction (p = 0.978). This is usually an
ignored aspect in previous research hence the need to look at
the demographics of the patients when assessing the
inflammatory markers.

D. Anti-CCP and RF Status Among Study Groups

Anti-cyclic citrullinated peptide (Anti-CCP) antibodies
were detected in 14 out of 50 RA patients (28%), while all
40 healthy controls tested negative for Anti-CCP. This
difference was statistically significant, as shown by the Chi-
square test (y*> = 104.411, df = 4, P < 0.001), indicating a
strong association between Anti-CCP positivity and disease
status (Table 4).Regarding Rheumatoid Factor (RF), 27 out
of 50 RA patients (54%) were RF-positive, whereas all 40
healthy controls were RF-negative. This difference also
showed a highly significant association with disease status
(*=122.200, df =4, P <0.001), as summarized in Table 4.

Table 4. Distribution of Anti-CCP and Rheumatoid Factor (RF) Status
Among RA Patients and Healthy Controls with Chi-square Test Results

Group ﬁnti-C_ICP Ant_i-_CCP Total
egative Positive

Control ‘ 40 ‘ 0 40
Patients ‘ 36 ‘ 14 ‘ 50
Total ‘ 76 ‘ 14 ‘ 90
Pearson Chi-Square 104.411 a

Group RF Negative RF Positive Total
Control ‘ 40 ‘ 0 40
Patients ‘ 23 ‘ 27 ‘ 50
Total ‘ 63 ‘ 27 ‘ 90
Pearson Chi-Square 122.200 a

The current study revealed a highly significant
difference in Anti-Cyclic Citrullinated Peptide (Anti-CCP)
positivity between rheumatoid arthritis (RA) patients and
healthy controls. Chi-square analysis demonstrated a strong
association between disease status and Anti-CCP positivity
(> = 104.411, P < 0.001), with 28% of the patients testing
positive for Anti-CCP, whereas none of the healthy
individuals were positive. These findings are consistent with
the results of [16], who reported that the mean Anti-CCP
level among RA patients was 90.0 £ 53.2 U/mL, compared
to 5.0 £ 2.2 U/mL in healthy controls, with a highly
significant statistical difference (P < 0.001). Similarly, [24]
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found Anti-CCP positivity in 86.67% of untreated patients,
70% in those treated with methotrexate, and 53.33% in
patients receiving etanercept, while none of the controls
tested positive (P < 0.01).In line with these findings,
[25]showed that 94% of RA patients treated with infliximab
were Anti-CCP positive, whereas the control group had a
0% positivity rate, with a statistically significant difference
(P < 0.001). This alignment of findings across multiple Iraqi
studies strengthens the current results and confirms the value
of Anti-CCP as a highly specific serological biomarker in
distinguishing RA patients from healthy individuals. On the
other hand[26] found no statistically significant association
between Anti-CCP levels and disease activity among RA
patients (P 0.981). Although this contrasts with the
diagnostic aspect explored in the present study, it does not
contradict our findings, as our focus was on comparing
patients to healthy controls rather than analyzing disease
severity within patient subgroups.

The current study demonstrated a strong and statistically
significant association between disease status and the
presence of Rheumatoid Factor (RF). Among rheumatoid
arthritis (RA) patients, 54% (27 out of 50) tested positive for
RF, while none of the healthy controls (n = 40) exhibited RF
positivity. Chi-square analysis revealed a highly significant
difference (y*> = 122.200, df = 4, p <.001), indicating a clear
relationship between RA diagnosis and the presence of RF.
These findings are consistent with several regional and local
studies that have emphasized the diagnostic utility of RF in
differentiating RA patients from healthy individuals. For
instance, [27] reported 100% RF positivity among RA
patients (n = 60), in contrast to 0% positivity in the control
group, with a highly significant difference (p < .001).
Likewise, (Gahli & Mohammed, 2024) revealed that the
average RF concentration in patients with RA was 51.3 +/-
21.6 1U / mL, which is higher by 5 and a half times,
compared to the healthy population (3.7 +/- 1.1 IU / mL)
with a high level of p < .001, again, providing further
evidence on RF as a trusted diagnostic indicator.[23]also
record even higher levels of RF in their RA All these
findings indicate how RF has a persistent level of value as a
tool of diagnosis, especially in the local Iragi clinical
settings.

Occurrence of lack of anti-cyclic citrullinated peptide
(Anti-CCP) antibodies, rheumatoid factor (RF) presence
among patients with rheumatoid arthritis (RA) can be
explained by several overlapping factors. It could be
possible that some of the patients are in the initial stages of
the disease where the development of the immune response
is still not occurring and there are still no antibodies present
in their body to cross the threshold necessary to detect anti-
Anti-CCP). Also, particular immunosuppressive therapy
protocols can decrease the level of these antibodies or
change their serological behavior. The other cause of
concern is sensitivity of the diagnostic instruments; the rapid
tests could be less sensitive when picking low levels of
antibodies, thus not as sensitive as ELISA-based tests

though they are convenient, high speed, and have
operational benefit. The inter-ethnic and inter-genetic
differences between populations can also influence

differences in immune responses as autoantibody production
can also vary. Lastly, there are patients who are members of
the clinically accepted subtype characterized by the absence
of autoantibodies despite the classical manifestations of the
disease which is referred to as the seronegative RA.



E. IL-17 and IL-21 Serum Levels in RA Patients and

Controls

Table 5 presents the comparison of serum
concentrations of IL-17 and IL-21 between rheumatoid
arthritis (RA) patients and healthy controls, along with their
corresponding standard errors and 95% confidence intervals.
For IL-17, the mean serum level in healthy controls was
37.388 pg/mL with a standard error of 4.134, and a 95%
confidence interval ranging from 29.169 to 45.607 pg/mL.
In contrast, RA patients exhibited a slightly higher mean
concentration of 39.770 pg/mL with a standard error of
4.660, and a 95% confidence interval of 30.506 to 49.033
pg/mL.For IL-21, the mean serum level in the control group
was 10.633 pg/mL, standard error 2.424, and the 95%
confidence interval ranged from 5.814 to 15.453 pg/mL.
Among RA patients, the mean was 6.830 pg/mL, with a
standard error of 2.732, and a 95% confidence interval
between 1.398 and 12.262 pg/mL.

Statistical analysis showed that the differences in IL-17 and
IL-21 concentrations between patients and controls were not
statistically significant (P > 0.05).

Table 5. Comparison of IL-17 and IL-21 Serum Concentrations Between
RA Patients and Healthy Controls with 95% Confidence Intervals

Group Mean | Std. Error Iég\f,vfé gggsg
Control 37.388 4.134 29.169 45.607

IL-17
Patients 39.77 4.66 30.506 49.033

I T T T T T 1

Control 10.633 2.424 5.814 15.453

IL -21
Patients 6.83 2.732 1.398 12.262

This research revealed a relative increase in the levels of IL-
17 in the serum of RA victims against healthy cases (39.770
pg/mL against 37.388 pg/mL) but low levels of IL-21 in RA
patients (6.830 pg/mL compared to 10.633 pg/mL). Inspite
of these differences, statistical analysis denoted no drastic
difference in groups (P > 0. 05). This statistical
insignificance is possibly due to other reasons which include
a relatively small sample size, a variation in terms of disease
stages of the individuals and the possibility of the treatment
influencing the expression of the cytokines. Indeed, the
study by [28] indicates remarkably high levels of IL-17 in
the blood of RA patients (p = 3.1 x 10-6). In the same
fashion, the investigation by [29] swore that IL-17A is
directly involved in the process of inflaming the synovium
and the destruction of joints through the influence of
fibroblasts and macrophages in the synovium. Nevertheless,
they also observed inter-individual variability to respond to
IL-17-bias therapies, which could be considered as the
reason behind the disparity in the levels of cytokines
between different studies. In the instance of IL-21, we have
observed a reverse in IL-21 levels as compared to studies
done by [30], showing that IL-21 plays a critical importance
in augmenting Th17 cell differentiation and encourages
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inflammation by overexpressing TNF-alpha and IL-6. These
differences may be brought about by difference in the
sensitivity of the assays, duration of the disease, therapies or
genetic makeup of the populations the studies are
conducted.Generally, despite the views on the role of IL-17
and IL-21 as significant cytokines in the pathogenesis of
RA, their serum levels might not necessarily be always
involved in reflecting the presence or activity in the disease.
More studies are therefore justified to determine its
diagnostic value when used together with the clinical

indicators and genetic risk factors.

1VV. CONCLUSION

This research study has shown considerable
variations in rheumatoid arthritis (RA) patients and healthy
subjects with regard to main immunological and
hematological indicators in the Anbar Province. It is worth
noting that, only Anti-CCP and RF were measured in RA
patients and strongly statistically related to disease status,
which contributes to their appreciation as diagnostic tests.
ESR and CRP levels were also significantly elevated among
patients, further supporting their role as indicators of
systemic inflammation in RA. Conversely, IL-17, IL-21,
and WBC did not show statistically significant differences,
which may be related to early disease stages, treatment
effects, or population-specific immune variations. These
findings underscore the diagnostic importance of traditional
serological markers, particularly Anti-CCP and RF, while
highlighting the need for further research into the role of
cytokines in RA pathogenesis. The study contributes novel
data from a geographically underrepresented region and
reinforces the clinical relevance of integrating serological,
inflammatory, and hematological markers in RA evaluation.
Further studies with larger cohorts and stratified disease
activity levels are recommended to enhance diagnostic
accuracy and improve disease management strategies.

ETHICS APPROVAL AND CONSENT TO PARTICIPATE

This study was approved by the Ethical Approval
Committee at the University of Anbar, Iraq, under approval
number 149, dated February 11, 2024. All procedures
involving human participants were conducted in accordance
with institutional ethical standards, and verbal informed
consent was obtained from all participants prior to sample
collection.

CONFLICT OF INTEREST
The authors have declared that no conflict of interest
exists.
REFERENCES

[1] S. Berardi, A. Corrado, N. Maruotti, D. Cici, and F.
Cantatore, “Osteoblast role in the pathogenesis of
rheumatoid arthritis,” Molecular Biology Reports, 2021,
doi: 10.1007/s11033-021-06288-y.

[2] M. Anton, A. Cardoneanu, A. Burlui, I. Mihai, P.
Richter, I. Bratoiu, L. Macovei, and E. Rezu, “The lung



in  rheumatoid  arthritis—friend or  enemy,”
International Journal of Molecular Sciences, vol. 25,
no. 12, Art no. 6460, 2024, doi: 10.3390/ijms25126460.

[3] H. Almoallim, J. A. Saleh, H. Badsha, H. Ahmed, S.
Habjoka, J. Menassa, and A. El-Garf, “A review of the
prevalence and unmet needs in the management of
rheumatoid arthritis in africa and the middle east,”
Rheumatology and Therapy, 2020, doi:
10.1007/s40744-020-00252.

[4] M. Zen, L. Salmaso, C. B. Amidei, A. Giollo, U. Fedeli,
S. Bellio, F. Arru, 1. Gennaio, M. Saia, and A. Doria,
“Ab1628the incidence and prevalence of rheumatoid
arthritis in italy in the last decade,” Annals of the
Rheumatic Diseases, 2023, doi: 10.1136/annrheumdis-
2023-eular.1432.

[5] L. Silva-Fernandez, C. Macia-Villa, D. Seoane-Mato, R.
Cortés-Verdd, A. Romero-Pérez, V. Quevedo-Vila, D.
Fébregas-Canales, F. Antdn-Pagés, G. Afez, A.
Brandy, C. Martinez-Dubois, P. Sanchez-Piedra, C.
Sanchez-Piedra, F. Diaz-Gonzélez, and S. Bustabad-
Reyes, “The prevalence of rheumatoid arthritis in
spain,” Scientific Reports, 2020, doi: 10.1038/s41598-
020-76511-6.

[6] M. Jahid, K. U. Khan, Rehan-Ul-Hag, and R. S. Ahmed,
“Overview of rheumatoid arthritis and scientific
understanding of the disease,” Mediterranean Journal of
Rheumatology, 2023, doi: 10.31138/mjr.20230801.00.

[7] N. Lapkina, A. Baranov, N. Levshin, N. Abatova, A.
Avdeeva, E. Leontieva, A. Artyuhov, and E. Nasonov,
“Pos0668the efficacy of tofacitinib on clinical dynamic
and concentration of cytokines in patients with

rheumatoid arthritis,” Annals of the Rheumatic
Diseases, 2022, doi: 10.1136/annrheumdis-2022-
eular.354.

[8] N. Kondo, T. Kuroda, and D. Kobayashi, “Cytokine
networks in the pathogenesis of rheumatoid arthritis,”
International Journal of Molecular Sciences, vol. 22, no.
20, Art no. 10922, 2021, doi: 10.3390/ijms222010922.

[9] H. Yap, S. Tee, M. M. Wong, S. Chow, S. Peh, and S.
Teow, ‘“Pathogenic role of immune cells in rheumatoid
arthritis: implications in clinical treatment and,” Cells,
vol. 7, no. 10, Art no. 161, 2018, doi:
10.3390/cells7100161.

[10] M. Taha, O. Shaker, E. Abdelsalam, and N. Taha,
“Serum a proliferation-inducing ligand and microrna-
223 are associated with rheumatoid arthritis: diagnostic
and prognostic implications,” Molecular Medicine,
2020, doi: 10.1186/s10020-020-00199-7.

[11] Q. Guo, Y. Wang, D. Xu, J. Nossent, N. Pavlos, and J.
Xu, “Rheumatoid arthritis: pathological mechanisms
and modern pharmacologic therapies,” Bone Research,
2018, doi: 10.1038/s41413-018-0016-9.

115

[12] Y. Ma, H. Chen, W. Lv, S. Wei, Y. Zou, R. Li, J.
Wang, W. She, L. Yuan, J. Tao, X. Guo, S. Bi, H. Tian,
Y. Ma, H. Sun, C. Sun, J. Xu, Y. Dong, J. Kang, and Y.
Jiang, “Global, regional and national burden of
rheumatoid arthritis from 1990 to 2021, with
projections of incidence to 2050: a systematic and
comprehensive analysis of the global burden of disease
study 2021,” Biomarker Research, 2025, doi:
10.1186/s40364-025-00760-8.

[13] L. M. Alm, D. L. Fountain, K. K. Cadwell, A. M.
Madrigal, G. Gallo, and M. Poorafshar, “The
performance of anti-cyclic citrullinated peptide assays
in diagnosing rheumatoid arthritis: a systematic review
and meta-analysis,” Clin Exp Rheumatol, vol. 36, pp.
144-152, 2018.

[14] M. A. M. van Delft and T. W. J. Huizinga, “An
overview of autoantibodies in rheumatoid arthritis,” J
Autoimmun, vol. 110, Art no. 102392, 2020, doi:
10.1016/j.jaut.2019.102392.

[15] T. Webb, G. Lakos, A. Swart, et al., “Clinical
evaluation of a novel chemiluminescent immunoassay
for the detection of anti-citrullinated peptide
antibodies,” Clin Chim Acta, vol. 437, pp. 161-167,
2014.

[16] E. D. Gahli and H. Q. Mohammed, “Evaluation of
demographic, serological and hematological data
features in patients diagnosed with rheumatoid arthritis
in Wasit Province,” Journal of Basrah Researches
(Sciences), vol. 50, no. 2, pp. 204-216, 2024, doi:
10.56714/bjrs.50.2.17.

[17] R. M. Khadim and F. S. Al-Fartusie, “Evaluation of
liver function and lipid profiles in Iraqgi patients with
rheumatoid arthritis,” Journal of Physics: Conference
Series, vol. 1853, no. 1, Art no. 012040, 2021, doi:
10.1088/1742-6596/1853/1/012040.

[18] S. A. Khalaf, E. A. Muhsin, H. K. Ali, and W. Y.
Hasan, “Evaluation of the changes in some
hematological and immunological parameters in
patients with rheumatoid arthritis,” Osol Journal of
Medical Sciences, vol. 2024, no. 02, pp. 41-46, 2024,
doi: 10.69946/0jms/2024.02.02.05.

[19] N. A. Salman, “Assessment the role of erythrocyte
sedimentation rate and C-reactive protein tests for
prediction of rheumatoid arthritis activity in Misan
Province,” Al-Manara College for Medical Sciences,
2024. [Online]. Available:
naderabed@uomanara.edu.iq.

[20] A. K. Zgair and R. H. Ahmad, “Immunological and
biological manifestation of rheumatoid arthritis patient
in Iraq,” Indian Journal of Forensic Medicine &
Toxicology, vol. 15, no. 4, p. 1344, 2021.



[21] Z. J. Diwan and W. A. Al-Marsomy, “Evaluation of
several hematologic and serological parameters in
rheumatoid arthritis patients,” Journal of the Faculty of
Science for Women, University of Baghdad, vol. 37,
no. 2, 2024, doi: 10.30526/37.2.3451.

[22] S. A Salman and R. M. Kh. Al-Jumaily,
“Immunological role of IL-3, IL-5 and some
inflammation markers in a sample of Iragi patients with
rheumatoid arthritis,” Journal of Education for Pure
Science, vol. 37, no. 4, Art no. 3493, 2024, doi:
10.30526/37.4.3493.

[23] M. H. Sulaiman, R. M. Rashied, and L. A. Mahmood,
“Evaluation of the lipid profile and its correlation to
inflammatory markers in a sample of rheumatoid

arthritis patients in Iraq,” Journal of University of
Anbar for Pure Science, vol. 17, no. 1, pp. 33-41, 2023.

[24] I. A. Chiad, H. S. Yossef, M. A. Al-Saidi, and M. A.
Abbas, “Evaluation of some immunological markers in
the rheumatoid arthritis patients,” Iraqi Journal of
Science, vol. 56, no. 3C, pp. 2488-2493, 2015. [Online].
Available:
https://ijs.uobaghdad.edu.ig/index.php/eijs/article/view/
1485.

[25] M. A. Al-Karkhi, A. R. Al-Derzi, S. M. H. Mohammed
Zeiny, N. A. Jassim, B. M. Mahdi, and M. M. Al-Ani,
“Correlation between anti-infliximab and anti-CCP
antibodies development in patients with rheumatoid
arthritis treated with infliximab in Baghdad Teaching
Hospital,” IOSR Journal of Dental and Medical
Sciences, vol. 14, no. 11, pp. 95-100, 2015. [Online].
Available: http://www.iosrjournals.org/iosr-
jdms/papers/Voll4-issuell/Version-
4/P01411495100.pdf.

[26] D. A. K. Ali, M. M. Al-Ani, N. A. L. Al-Ani, and A.
Al-Rubaee, “Assessment of the correlation between
disease activity and serum biomarker Anti-MCV and
IL6 in Iraqi patients with rheumatoid arthritis,” Journal
of the Faculty of Medicine Baghdad, vol. 66, no. 1, Art
no. e2359, 2024, doi:
10.32007/jfacmedbaghdad.6632359.

[27] S. A. Shahrazad, W. Y. Hasan, and H. M. Kareem,
“Serological and inflammatory markers in female
patients with rheumatoid arthritis in Baghdad,”
Baghdad Science Journal, vol. 20, no. 3, p. 455461,
2025. [Online]. Available:
https://iasj.rdd.edu.ig/viewarticle.html?id=14ae4c3d945
11124h24816665f83dc89.

[28] Y. H. Lee and S.-C. Bae, “Associations between
circulating 1L-17 levels and rheumatoid arthritis and
between IL-17 gene polymorphisms and disease
susceptibility: A meta-analysis,” Postgraduate Medical
Journal, vol. 93, no. 1102, pp. 465-471, 2017, doi:
10.1136/postgradmedj-2016-134637.

116

[29] M. Robert and P. Miossec, “IL-17 in rheumatoid
arthritis and precision medicine: From synovitis
expression to circulating bioactive levels,” Frontiers in
Medicine, wvol. 5, Art no. 364, 2019, doi:
10.3389/fmed.2018.00364.

[30] P. Bhattacharya, S. F. Alam, A. Singh, and S. Ghosh,
“Interleukin-17F gene polymorphisms and
susceptibility to rheumatoid arthritis: a meta-analysis,”
Scientific Reports, vol. 13, no. 1, Art no. 1432, 2023,
doi: 10.1038/s41598-023-46888-1.



