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Abstract  

Background: Rheumatoid arthritis (RA) is a lifelong autoimmune inflammatory disease of unknown origin. An early 

diagnosis of RA could improve the outcome. Several autoantibodies have been found in RA patients. Objective: To 

evaluate the incidence of autoantibodies against Sjögren's syndrome antigen A (SSA) and double-stranded 

deoxyribonucleic acid (dsDNA) in RA patients and to detect the association between their presence and disease severity 

markers. Methods: Blood samples were drawn from participants to be used in the detection of ESR and for the 

simultaneous detection of rheumatoid factor (RF), anti-cyclic citrullinated protein antibodies (ACCP), anti-SSA, and anti-

dsDNA by the ELISA technique. Result: The level of autoantibodies differs significantly between patients and healthy 

people. Anti-SSA was present in about 95.12% and 2.43% of patients and controls, respectively. Additionally, anti-

dsDNA was present in 82.92% and 14.63% of patients and controls, respectively. A significant positive correlation 

between ESR and autoantibody levels was detected. A non-significant correlation was detected between disease activity 

score 28 (DAS28) and the existence of autoantibodies. Conclusion: ROC analysis demonstrated that RF, ACCP, anti-

SSA, and anti-dsDNA had high discriminatory power. The mean levels of these autoantibodies vary dramatically between 

sick and healthy individuals. The level of RF autoantibody varies dramatically with illness duration. According to DAS28, 

no autoantibody levels differed considerably. 
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 وارتباطها بشدة المرض: دراسة حالات وشواهد في محافظة كربلاء ثويمرضى التهاب المفاصل الر في dsDNA و SSA الأجسام المضادة الذاتية المضادة ل

 الخلاصة

يمكن أن يحسن النتيجة.  ثويمبكر لالتهاب المفاصل الرمناعي ذاتي مدى الحياة من أصل غير معروف. التشخيص ال( هو مرض التهابي RA: التهاب المفاصل الرثوي )الخلفية

 A (SSA): تقييم حدوث الأجسام المضادة الذاتية ضد مستضد متلازمة سجوجرن . الهدفثويمرضى التهاب المفاصل الر تم العثور على العديد من الأجسام المضادة الذاتية في

: تم الطريقة والكشف عن الارتباط بين وجودهم وعلامات شدة المرض. ثويمرضى التهاب المفاصل الر ( فيdsDNAوحمض الديوكسي ريبونوكلييك المزدوج الشريط )

، ومضاد  SSA(، ومضاد ACCPلين )وللكشف المتزامن عن عامل الروماتويد، والأجسام المضادة للسيترو ESRسحب عينات الدم من المشاركين لاستخدامها في الكشف عن 

dsDNA  بواسطة تقنيةELISA .يختلف مستوى الأجسام المضادة الذاتية اختلافا كبيرا بين المرضى والأشخاص الأصحاء. كان مضاد النتيجة :SSA  موجودا في حوالي

٪ من المرضى والضوابط، على التوالي. 14.63٪ و 82.92جودا في مو dsDNA٪ من المرضى والضوابط، على التوالي. بالإضافة إلى ذلك، كان مضاد 2.43٪ و 95.12

( ووجود الأجسام DAS28ومستويات الأجسام المضادة الذاتية. تم الكشف عن ارتباط غير معنوي بين درجة نشاط المرض ) ESRتم الكشف عن علاقة إيجابية كبيرة بين 

تتمتع بقوة تمييزية عالية. تختلف المستويات المتوسطة لهذه الأجسام  anti-dsDNAو  anti-SSAو  ACCPو  RFأن  ROC: أظهر تحليل الأستنتاجالمضادة الذاتية. 

، لم تختلف مستويات DAS28بشكل كبير مع مدة المرض. وفقا ل  RFالمضادة الذاتية بشكل كبير بين الأفراد المرضى والأصحاء. يختلف مستوى الأجسام المضادة الذاتية 

 ة الذاتية بشكل كبير.الأجسام المضاد
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INTRODUCTION 

Rheumatoid arthritis (RA) is a chronic inflammatory 

autoimmune disease of unknown origin that can cause a 

wide range of clinical symptoms, including mild to 

severe joint inflammation that can cause pain, dryness, 

and joint destruction, as well as joint deformity and 

disability [1]. RA affects 0.5% to 1% of the global 

population [2]. RA has a female/male ratio of 2:1, and 

its prevalence increases with age [3]. RA can be difficult 

to diagnose, particularly in the early stages of the 

disease. The development of autoantibodies is critical 

for RA categorization, according to the 2010 American 

College of Rheumatology/European League Against 

Rheumatism (ACR/EULAR) criteria for RA [4]. An 

accurate early diagnosis of RA can aid in more 

successful treatment of the condition. In the serological 

evaluation of RA, several autoantibodies are employed. 

RF, an autoantibody to the Fc region of IgG, was found 

in numerous autoimmune disorders, including RA and 

systemic lupus erythematosus (SLE) [5]. RF can be 

found in up to 70-80% of RA patients [6]. ACCPs are 

autoantibodies with a high specificity for RA. When the 

enzyme peptidyl arginine deiminase (PAD) deaminates 

the amino acid arginine, a nonstandard amino acid 

termed citrulline is formed. Citrullination is a frequent 

biological process that occurs during cell death, 

inflammation, and differentiation [7]. ACCPs can be 

identified with high specificity (85-99%) in up to 80% 

of individuals with well-known RA. Furthermore, the 

presence of ACCPs has been linked to improved 

radiographic development and therapeutic response, 

making them valuable prognostic indicators. ACCPs 

have been found in the serum of RA patients, years 

before the disease manifests itself [8]. Anti-Ro/SSA 

antibodies are the most common in several autoimmune 

illnesses, including SLE and Sjögren's Syndrome 

(SS)/SLE overlap syndrome [9]. SS can occur on its 

own, as primary SS, or in conjunction with other 

rheumatic disorders, as secondary SS, such as RA. The 

presence of SS with RA worsens the condition and 

increases RA mortality and morbidity [10]. Anti-

Ro/SSA antibodies, which contain anti-Ro/SSA-52kD 

and anti-Ro/SSA-60kD sub-specificities, are the result 

of an autoimmune reaction against the two Ro subunits 

that comprise the intracellular ribonucleoprotein (Ro52-

kD and Ro60-kD) [11]. Anti-Ro/SSA antibodies were 

found in RA at rates ranging from 3 to 15% [12]. Anti-

dsDNA antibodies can be produced by RA patients; 

however, they frequently coexist with therapy. They are 

a type of autoantibody that frequently emerges briefly 

after therapy and has a low avidity. Anti-dsDNA 

antibodies particularly target genetic material. In some 

situations, the presence of these antibodies may result in 

a lupus-like state [13]. SLE symptoms, as well as the 

presence of high-specificity antibodies such as anti-

dsDNA, anti-Smith, and ACCP antibodies, are linked to 

Rhupus syndrome (RhS), a deforming and erosive 

symmetric polyarthritis [14]. The existence or lack of 

anti-SSA and anti-dsDNA antibodies in RA patients 

living in Kerbala governorate, Iraq, has never been 

examined. The goal of this study was to determine the 

prevalence of autoantibodies against Ro/SSA and 

dsDNA in RA patients, as well as the association 

between the presence of these autoantibodies and RA 

development and disease severity indices. 

METHODS 

Study Design and patient selection 

This research was carried out at the University of Kerbala's 

College of Applied Medical Sciences using a case-control 

study design. There were 82 subjects in all (41 RA sufferers 

and 41 healthy ones) enrolled in the study. Rheumatologists 

at Al-Hindiya Teaching Hospital and Al-Imam Al-Hassan 

Al-Mujtaba Hospital in Kerbala, Iraq, made the diagnoses 

between November 2022 and February 2023. In terms of sex, 

age, and residency location, the patients were matched with 

healthy volunteers. 

Inclusion and exclusion criteria 

To enroll patients and control groups in the current 

investigation, the following inclusion criteria were used: The 

patients' group included patients with RA who were 

clinically diagnosed by physicians; both male and female 

patients were included; the patients' ages were above 18 

years; and healthy subjects with no history of RA who 

matched the same age, gender, and residency as the patients' 

group were included. Subjects were excluded if they were 

under the age of 18 and had comorbidities such as 

osteoarthritis, psoriatic arthritis, gout, or fibromyalgia.  

Outcome evaluation and measurements  

Five milliliters of venous blood were drawn from each 

participant. About 1.5 ml of blood was collected in the ESR 

tube for ESR detection, and 3.5 ml of blood was drawn in a 

gel tube and left to clot at room temperature for 15 minutes. 

Serum was separated by centrifuging it for 10 minutes at 

about 3000 rpm. The serum sample was used for 

measurement of the RF, ACCP, anti-SSA, and anti-dsDNA 

autoantibodies using the ELISA technique. 

Ethical consideration  

This study was approved by the Ethical Committee at the 

College of Applied Medical Science, University of Kerbala, 

and the Ethical Committee at Al-Hindiya Teaching Hospital 

and Al-Imam Al-Hassan Al-Mujtaba Hospital. All subjects 

involved in this work were informed, and their consent was 

obtained verbally before the samples’ collection. 

Statistical analysis 

Descriptive statistics were utilized to determine frequencies, 

the mean, standard deviation, median, range, and cross-

tabulation. Bivariate correlations were analyzed to determine 
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significant positive and negative correlations between 

variables if they were present. An independent sample T-test 

and the Analysis of Variance (ANOVA) test were utilized to 

compare mean significance. The chi-square test evaluated 

the categorical variables. ROC curve analysis was utilized to 

calculate the cut-off values of autoantibodies. A p<0.05 was 

considered statistically significant. The Statistical Package 

for Social Sciences (SPSS) version 22 program (IBM Corp., 

NY, USA) was utilized to conduct all statistical analyses. 

 

RESULTS 

Out of 82 individuals involved in this study (41 RA patients 

and 41 controls), the female patient frequency was higher 

than that of males (34:7). The ages of participants ranged 

from 27 to 77 years, and the mean±SD of age for those with 

RA and healthy people were 48.29±11.22 and 48.37±11.12, 

respectively. Regarding the BMI of participants, the 

mean±SD of patients and healthy people was 30.88±5.86 and 

29.82±5.45, respectively. The mean value for the disease's 

onset age was 40.64±14.22, as shown in Table 1.

 Table 1: Descriptive data of RA patients and Controls

Parameter 
RA patients 

n=41 

Control 

n=41 

Age (year), Median (Range) 49 (27-77) 49 (27-75) 

Mean±SD 48.29±11.22 48.37±11.12 

Gender n(%) 

Male 7 (17.07) 7 (17.07) 

Female 34 (82.92) 34 (82.92) 

BMI kg/m2 30.89±5.87 29.82±5.46 
Family history n (%) 11(26.82) 0 (0) 

Disease duration 7.65±8.36 --- 

The disease's onset age (year) 40.63±14.22 --- 
Morning stiffness n (%) 33 (80.48) --- 

 

Analysis of Receiver Operating Characteristics (ROC) 

revealed that the overall AUC, sensitivity, and specificity for 

RF, ACCP, SSA, and dsDNA were as follows: (0.979, 0.976, 

100), (0.987, 0.976, 0.902), (0.995, 0.951, 0.976), and 

(0.938, 0.829, 0.854), respectively, as shown in Figure 1 and 

Table 2. This study showed that the levels of autoantibodies 

significantly differ between patients and control groups, as 

shown in Table 3.  

 Table 2: ROC values of autoantibodies 

Variables Cut-

off 

point 

AUC Sensitivity Specificity 

RF 0.901 0.979 0.976 100 
ACCP 0.328 0.987 0.976 0.902 

Anti-SSA 20.95 0.995 0.951 0.976 

Anti-dsDNA 0.298 0.938 0.829 0.854 

 
 

 

 

 

 

 

Table 3: Comparison of Autoantibodies between RA patients and controls 

Autoantibodies 

Patients Control 
Chi-square 

p-value 

 

p-value 

Positive 

n(%) 

Negative 

n(%) 
Mean ±SD 

Positive 

n(%) 

Negative 

n(%) 

Mean±SD 

 
Positive Negative Total 

RF 40(97.56) 1(2.43) 2.08±1.09 0(0) 41(100) 0.74±0.08 0.00 0.00 0.00 

ACCP 40(97.56) 1(2.43) 0.52±0.18 4(9.75) 37(90.24) 0.26±0.04 0.00 0.00 0.00 

Anti-SSA 39 (95.12) 2(4.87) 35.5±12.1 1(2.43) 40(97.56) 14.21±3.26 0.00 0.00 0.00 

Anti-dsDNA 34(82.92) 7(17.07) 0.51±0.21 6(14.63) 35(85.36) 0.26±0.04 0.00 0.00 0.00 

Figure 1: ROC curve illustrating the sensitivity and 1-specificity 

values for RF, ACCP, SSA, and dsDNA, levels. 
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The current study revealed the presence of significant 

differences in RF autoantibodies with disease duration, and 

non-significant differences were found regarding ACCP, 

anti-SSA, and anti-dsDNA autoantibodies, as revealed in 

Table 4.

  

Table 4: Distribution of autoantibodies presence according to disease duration. 

Autoantibodies 
Mean± S.D 

Disease  duration 
ANOVA 
p-value 

<5 year 

n=21 

5-10 year 

n=10 

>10 year 

n=10 

RF 2.08±1.09 1.49±0.37 2.67±1.34 0.05 
ACCP 0.52±0.18 0.50±0.23 0.56±0.17 0.73 

Anti-SSA 36.46±12.10 33.78±12.82 35.32±12.58 0.85 

Anti-dsDNA 0.51±0.21 0.61±0.28 0.42±0.13 0.16 

 

As shown in Table 5, all tested autoantibodies significantly 

differ between patients and controls in both normal and high 

ESR groups. The study also showed no significant 

differences in autoantibody levels between patients whose 

ESR was normal and those whose ESR was high in all 

studied autoantibodies.

 Table 5: Distribution of autoantibodies presence according to ESR 

Sample ESR group n 
RF 

Mean± SD 

ACCP 

Mean± SD 

Anti-SSA 

Mean± SD 

Anti-dsDNA 

Mean± SD 

Control 

Normal 36 0.75±0.08 0.27±0.04 14.08±3.23 0.26±0.04 

High 5 0.77±0.12 0.25±0.05 15.18±3.73 0.27±0.06 

Total 41 0.75±0.08 0.27±0.04 14.21±3.26 0.26±0.04 

p-value 0.61 0.21 0.49 0.72 

Patient 

Normal 13 1.71±0.54 0.47±0.14 33.46±11.97 0.52±0.20 

High 28 2.25±1.25 0.55±0.20 36.49±12.29 0.51±0.23 

Total 41 2.08±1.10 0.52±0.19 35.53±12.12 0.51±0.22 

 

A similar finding was observed in the control group. There 

was a non-significant difference in autoantibody titers 

according to DAS28 for all tested autoantibodies, as shown 

in Table 6.

 Table 6: Distribution of autoantibodies presence according to DAS28 

Autoantibodies 

 

DAS28 (Mean±SD) 

ANOVA 

p-value 
Remission 

n=5 

Low 
activity 

n=1 

Moderate activity 

n=23 

High activity 

n=23 

Total 

n=41 

RF 1.85±0.48 0.94±0 2.20±1.21 2.06±1.08 2.08±1.10 0.680 
ACCP 0.51±0.14 0.38±0 0.56±0.22 0.47±0.12 0.52±0.19 0.457 

Anti-SSA 33.65±11.02 31.65±0 36.62±12.63 34.53±12.83 35.53±12.12 0.927 

Anti-dsDNA 0.51±0.20 0.46±0 0.52±0.22 0.49±0.25 0.51±0.22 0. 977 

 

The present study has shown a significant positive 

correlation between ESR and autoantibody titers, as shown 

in Table 7. The study showed a negative correlation between 

DAS28 and autoantibodies, as shown in Table 8.

Table 7: Correlation between autoantibodies and ESR 

 RF ACCP Anti-SSA Anti-dsDNA ESR 

RF r 1 0.438 0.500 0.364 0.467 

p-value  0.000 0.000 0.001 0.000 

ACCP r  1 0.717 0.443 0.414 

p-value   0.000 0.000 0.000 

Anti-SSA r   1 0.507 0.396 
p-value    0.000 0.000 

Anti-dsDNA r    1 0.258 

p-value     0.020 

ESR r     1 

p-value      
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Table 8: Correlation between autoantibodies and DAS28 

 DAS28 ESR RF ACCP Anti-SSA Anti-dsDNA 

DAS28 
r 1 0.460** -0.080 -0.098 -0.123 -0.073 

p-value  0.003 0.621 0.542 0.443 0.652 

 

DISCUSSION 

This research evaluates the prevalence of autoantibodies 

against Ro/SSA and dsDNA in RA patients resident in 

Kerbala governorate and detects the relationship 

between the existence of these autoantibodies and RA 

development and disease severity markers. This study 

revealed that female patient frequency was higher than 

that of males (4.8:1). This finding was in agreement with 

other previous studies [3,15,16]. It has been documented 

that the reason why the incidence of autoimmune 

diseases in females is higher than that in males is due to 

several factors, including the microbiome, behavior, 

hormones, and genetics, including the inactivation of 

genes in the X chromosome [17]. Regarding the BMI of 

participants, the mean values of patients and healthy 

people were 30.88±5.86 and 29.82±5.45, respectively. 

This finding was in agreement with the previous study 

[18]. The mean for the disease's onset age was 40.64 

±14.22. This finding was in agreement with a previous 

study that showed the mean for the disease's onset age 

was 41±2.1 [3]. The overall AUC, sensitivity, and 

specificity for RF, ACCP, SSA, and dsDNA were as 

follows: (0.979, 0.976, 100), (0.987, 0.976, 0.902), 

(0.995, 0.951, 0.976), (0.938, 0.829, 0.854), 

respectively. Comparable results were documented in 

previous studies that showed the sensitivity and 

specificity for RF and ACCP were (84.0% and 80%) and 

(68% and 97.5%), respectively [19]. Another previous 

study revealed that the sensitivity and specificity for RF 

and ACCP were 70%, 95%, 78.8%, and 100%, 

respectively [20]. Another previous study revealed the 

sensitivity and specificity of RF and ACCP were 86.9%, 

96%, 73%, and 100%, respectively [6]. Aiman et al. 

showed in their study that the AUC, sensitivity, and 

specificity of both RF and ACCP were 100%, 100%, and 

1.00 [5]. Additionally, a previous study revealed that the 

sensitivity and specificity of ACCP were 72.7% and 

98.8%, respectively [21]. The current study revealed 

that 40 (97.56%) of patients had positive RF 

autoantibodies titres higher than the cut-off value, and 

all the subjects in the control group were negative (RF 

autoantibodies titres lower than the cut-off value), as 

shown in Table 3. This result was in agreement with a 

prior study in which the author reported that RF was 

found in all RA patients' serum samples (100% positive 

results) with 100% negative results in healthy controls 

[22]. Additionally, another study documented negative 

detection (100%) of antibodies for RF in the control 

group [23]. The study also revealed that 40 (97.6%) and 

4 (9.8%) of patients and controls, respectively, had 

ACCP titers higher than that of the cut-off value, as 

shown in Table 3. Similar findings were reported in 

other previous studies [24-26]. A lower percentage was 

found in another study in which the ACCP was positive 

in 53.1% of RA patients and 4.7% of controls, and the 

frequency of RF was 61.87%. However, a higher 

percentage of RF was reported in the control group 

(17.66%) [27]. Concerning anti-SSA, 39 (95.12%) and 

1 (2.43%) patients and controls, respectively, had anti-

SSA titres higher than the cut-off value, as shown in 

Table 3. Lower percentages were reported in previous 

studies, ranging from 3–15.23% [28–30]. Regarding 

anti-dsDNA, the current study also revealed that 34 

(82.92%) and 6 (14.63%) patients and controls, 

respectively, had dsDNA autoantibodies titers higher 

than the cut-off value, as shown in Table 3. Little studies 

focused on the level of dsDNA autoantibodies in RA 

patients. However, one of the previous studies showed 

that 66.1% of RA patients had anti-DNA autoantibodies 

[31]. And another study revealed that 51% of RA 

patients had ANA autoantibodies [29]. A lower 

percentage (6%) was reported in a previous study [32]. 

This study showed that the levels of autoantibodies 

significantly differ between patients and control groups, 

as shown in Table 3. Similarly, the results of previous 

studies revealed that the ACCP level differs 

significantly between patients and controls [5, 33, 34], 

in the RF and ACCP levels [26, 34], and in the anti-

dsDNA level [31]. Regarding disease duration, Al-

ubaidi et al. reported no significant difference in ACCP 

autoantibodies [35]; Badran also reported in his study 

that RF and ACCP didn’t significantly differ [36]. 

Additionally, Abd-Ali et al. reported no significant 

difference in RF and ACCP autoantibodies [24]. The 

difference in RF between the present study and the 

studies by Al-Ubaidi et al., Badran, and Abd-Ali et al. 

could be due to variances in patient numbers and 

duration of disease categories between the studies. The 

current study revealed that the mean of DAS28 in 

patients was 4.32±1.166. This finding agreed with a 

previous study [16]. This study revealed that the mean 

of DAS28 in patients was 4.32±1.166. This result agreed 

with a prior study [16]. There was a non-significant 

difference in autoantibody levels according to DAS28 

for all tested autoantibodies. A similar finding was 

reported in a previous study in which the author reported 

no significant difference in RF titer according to disease 

activity [37]. Theoretically, it is assumed that the disease 

activity score is increased by increasing the mean of 

autoantibodies, but the current study showed 

inconsistent results. Perhaps the reason is due to the 

inaccurate measurement of the DAS28 as a result of the 

bias that results from the wrong global assessment of 

patients' health conditions. The present study showed a 

significant positive correlation between ESR and 
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autoantibody titers. Similar findings were observed in 

other prior studies that found a significant correlation 

between RF and ACCP [5,24,38], between ESR and 

both RF and ACCP [39], and between anti-Ro/SSA and 

both RF and ANA [26]. And between ACCP and ESR 

[33]. Inversely, this result was inconsistent with other 

previous studies that showed no significant correlation 

between anti-dsDNA with RF and ACCP [13], between 

anti-Ro with both RF and ACCP [40], between ACCP 

and RF [41], between ACCP and ESR [38], and between 

anti-Ro/SSA with both ACCP and ESR [26]. The study 

discovered a negative correlation between DAS28 and 

autoantibodies. Similar findings were reported in a prior 

study that showed no correlation between ACCP titers 

and the activity of disease [42]. 

Conclusion 

ROC analysis demonstrated that RF, ACCP, SSA, and 

dsDNA have high discriminatory power. There was no 

significant impact of age on the existence of 

autoantibodies. The levels of RF autoantibodies vary 

significantly related to disease duration but not 

according to DAS28 for all tested autoantibodies. ESR 

and autoantibody titers have a favorable relationship. 

ACKNOWLEDGMENT 

The authors thank the staff of Al-Hindiya Teaching 

Hospital and Al-Imam Al-Hassan Al-Mujtaba Hospital 

for their technical support. 

Conflicts of interest  

There are no conflicts of interest. 

Funding source 

The authors did not receive any source of fund. 

Data sharing statement 

Supplementary data can be shared with the 

corresponding author upon reasonable request. 

REFERENCES 

1.  Farhan LO, Khaleel F M, Taha E M. Human β-defensin 2 as a novel 
diagnostic marker of Iraqi patients with rheumatoid arthritis. Iraqi 

J Sci. 2023;64(5):2143-2135. doi: 10.24996/ijs.2023.64.5.3. 

2. Wu CY, Yang HY, Luo SF, Lai JH. From rheumatoid factor to anti-

citrullinated protein antibodies and anti-carbamylated protein 
antibodies for diagnosis and prognosis prediction in patients with 

rheumatoid arthritis. Int J Mol Sci. 2021;22(2):686. doi: 

3390/ijms22020686. 

3.  Mathkhor AJ, Abdullah AH, Khoudhairy A.S. Demographic, 

clinical, and serological features of Iraqi patients with rheumatoid 

arthritis: evaluation of 470 patients. Int J Clin Rheumatol. 
2021;16(3):99-103. 

4. Eloff E, Martinsson K, Ziegelasch M, Cedergren J, Reckner, 

Skogh T, et al. Autoantibodies are major predictors of arthritis 

development in patients with anti-citrullinated protein antibodies 

and musculoskeletal pain. Scand J Rheumatol. 2021;50(3):189-

197. doi: 10.1080/03009742.2020.1818820. 

5. Aiman AQ, Nesrin M, Amal A, Nassar AD. A new tool for early 
diagnosis of rheumatoid arthritis using combined biomarkers; 

synovial MAGE-1 mRNA and serum anti-CCP and RF. Pan Afr 

Medi J. 2020;36(1). doi: 10.11604/pamj.2020.36.270.21827. 

6. Alattabi A. Sensitivity and specificity of rheumatoid factor and 
anti-cyclic citrullinated protein antibody positivity in patients with 

rheumatoid arthritis in Kerbala city. Kerbala J Pharm Sci. 

2016;11:110-115. 

7. Belakova G, Manka V, Zanova E, Racay P. Benefits of 
anticitrullinated peptides examination in rheumatoid arthritis. 

Nigerian J Clin Pract. 2018;21(10):1380-1383. doi: 

10.4103/njcp.njcp_411_17. 

8. Di Matteo A, Mankia, K, Duquenne L, Mahler M, Corscadden D, 
Mbara K, et al. Third‐generation anti–cyclic citrullinated peptide 

antibodies improve prediction of clinical arthritis in individuals at 

risk of rheumatoid arthritis. Arthr Rheumatol. 2020;72(11):1820-
1828. doi: 10.1002/art.41402. 

9. Franceschini F, Cavazzana I. Anti-ro/ssa and la/ssb antibodies. 

Autoimmunity. 2005;38(1):55-63. doi: 

10.1080/08916930400022954. 

10. Hajiabbasi A, Masooleh IS, Alizadeh Y, Banikarimi AS. 
Secondary Sjogren's syndrome in 83 patients with rheumatoid 

arthritis. Acta Medica Iranica. 2016;54(7):448-453. 

11.  Lazzerini PE, Laghi-Pasini F, Boutjdir M, Capecchi PL. Anti-
Ro/SSA antibodies and the autoimmune long-QT syndrome. 

Front Med. 2021;8:730161. doi: 10.3389/fmed.2021.730161. 

12.  Cavazzana I, Franceschini F, Quinzanini M, Manera C, Del 

Papa N, Maglione W, et al. Anti-Ro/SSA antibodies in 
rheumatoid arthritis: clinical and immunologic associations. Clin 

Exp Rheumatol. 2006;24(1):59. 

13.  Abdulsattar SA, Mohammed AA, Mustafa MN. Antibodies of 

double stranded deoxyribonucleic acid and antinuclear in 
patients with rheumatoid arthritis: Comparison study of 

seropositive and seronegative. Indian J Forens Med Toxicol. 

2020;14(4):3504-3510. doi: 10.37506/ijfmt.v14i4.12169. 

14. Cartas US, Martínez Larrarte JP, Prada Hernández DM, Gómez 

Morejón JA, Valdés González JL, Molinero Rodríguez C. 

Rhupus syndrome. A rare combination. Revista Colombiana de 

Reumatología. 2017;24(4):237-241. doi: 
10.1016/j.rcreue.2017.05.004. 

15. Hussein RH, MezherAl-Rayahi IA, Taha K. Rheumatoid factor 

isotypes in a sample of Iraqi rheumatoid arthritis patients. J Glob 

Pharma Technol. 2018;10:141-145. 

16. Jwad RK, Kadhim, JD, Alosami, MHM, Shareef GL. 
Medication-related burden among Iraqi patients with rheumatoid 

arthritis: An observational study. F1000Research, 

2022;11(1047):1047. doi: 10.12688/f1000research.125446.1. 

17. Henze L, Schwinge D, Schramm C. The effects of androgens on 
T cells: clues to female predominance in autoimmune liver 

diseases? Front Immunol. 2020;11:1567. doi: 

10.3389/fimmu.2020.01567. 



 

111 
 

18. Ahmed H, Al-Sadoon TA. The clinical aspect of overweight on 

rheumatoid arthritis and disease activity. J Biotechnol Res 
Center., 2019;13(2):10-16. 

19. Al-Ani MM. Comparison between anti-filaggrin, anti-RA33 and 

anti-cyclic citrullinated peptide antibodies in the diagnosis of 

rheumatoid arthritis in iraqi patients. Iraqi J Comm Med. 
2013;3:258-261. 

20. Ali QR, Alani QM, Abdallha NH. Evaluate the prevalence of 

CCP and RF antibodies as a marker for diagnosis and 

progression of Rheumatoid Arthritis disease and assess the 
prevalence of HCV in RA patients. J Univ Anbar Pure Sci. 

2013;2. doi: 10.37652/juaps.2013.84963. 

21. Alattabi AS, AL-Hasnawi ATN, AL-Hasnawi SMJ. Anti-RA33 

antibody is more sensitive than anti-citrullinated protein 
antibody in diagnosis of rheumatoid arthritis. J Cardiovasc Dis 

Res. 2020;11(2):20-24. doi: 10.31838/jcdr.2020.11.02.05. 

22. Al-Taee MM, Mohmood DI, Muhammed MM. Determining 

levels of rheumatoid factor (RF) and C-reactive protein (CRP) in 
a blood sample of Iraqi patients with rheumatoid arthritis (RA). 

Al-Nisour J Med Sci. 2019;1(1):133-139. 

23. Ali AI, Jasim M. Performance of anticyclic citrullinated peptide 

antibodies versus rheumatoid factor in diagnosis of rheumatoid 
arthritis. Diyala J Med. 2011;1(1):81-90. 

24. Abd-Ali AH. Correlation between Anti cyclic-citrullinated-

eptide and rheumatoid Factor Antibodies “levels in” Patients 

with from Rheumatoid Arthritis. J Univ Babylon Pure Appl Sci. 
2018;26(2):91-98. 

25. Taha EA, Moustafa SR. Combination of novel and tradition 

biomarkers to enhance diagnostic sensitivity and specificity for 
early diagnosis of rheumatoid arthritis and seronegative 

rheumatoid arthritis. Zanco J Med Sci. 2019;23(2):238-249. doi: 

10.15218/zjms.2019.031. 

26. Khater ES, Al Sheik MF. Clinical implications of autoantibodies 
to extractable nuclear antigens in rheumatoid arthritis patients in 

tertiary care hospital in Riyadh, Saudi Arabia. Egypt J Immunol. 

2022;29(2):87-95. doi: 10.55133/eji.290210. 

27. Shakiba Y, Koopah S, Jamshidi AR, Amirzargar AA, Massoud 
A, Kiani A, et al. Anti-cyclic citrullinated peptide antibody and 

rheumatoid factor isotypes in Iranian patients with rheumatoid 

arthritis: evaluation of clinical value and association with disease 
activity. Iran J Allergy Asthma Immunol. 2014;13(3):147-156. 

28. Kim H, Cho S, Kim HW, Han J, Kim Y, Hwang K, et al. The 

prevalence of Sjögren's syndrome in rheumatoid arthritis 

patients and their clinical features. J Korean Med Sci. 
2020;35(45):e369. doi: 10.3346/jkms.2020.35.e369. 

29. Yang H,  Bian S, Chen H, Wang L, Zhao L, Zhang X, et al. 

Clinical characteristics and risk factors for overlapping 

rheumatoid arthritis and Sjögren’s syndrome. Sci Rep. 
2018;8(1):6180. doi: 10.1038/s41598-018-24279-1. 

30. Waki D, Tamai H, Yokochi R, Kido T, Yagyu Y, Yanai R, et al. 

Effects of anti-SSA antibodies on the response to methotrexate 

in rheumatoid arthritis: A retrospective multicenter 
observational study. Plos One. 2022;17(7):e0271921. doi: 

10.1371/journal.pone.0271921. 

31. Abid Fatehi HI. An immunoserological study of rheumatological  

diseases with an autoimmune pathogenesis. Thesis, College of 

Medicine, University of Mousel. 2007.  pp. 1–172. 

32. Damián-Abrego GN, Cabiedes J, Cabral AR. Anti-citrullinated 

peptide antibodies in lupus patients with or without deforming 

arthropathy. Lupus. 2008;17(4):300-304. doi: 
10.1177/0961203307087613. 

33. Oglah AA, Mohammed KIA, Alosami MH. A comparative study 

of serum amyloid A2 with anti-cyclic citrullinated peptide 

antibody in the prognosis of a group of rheumatoid arthritis 
patients in Iraq. J Fac Med Baghdad. 2022;64(3):153-158. doi: 

10.32007/jfacmedbagdad.6431947. 

34. Hassoon HJ, Jasim WE, Abbas AAH. The Evaluation of some 

biomarkers according to rheumatoid factor in early diagnosis of 
rheumatoid arthritis from Iraqi patients. Iraqi J Sci. 

2020;61:2196-2203. doi: 10.24996/ijs.2020.61.9.6. 

35. Al-Ubaidi AH, Al-Ani MM, Al-Bidri KZ. Comparism between 

anti-RA33, anti-CCP antibodies and rheumatoid factor in the 
diagnosis of rheumatoid arthritis in Iraqi patients. J Fac Med 

Baghdad. 2013;55(1):64-67. doi: 

10.32007/jfacmedbagdad.551672. 

36. J Hasony H, Abd-AlJalel Badran H. Diagnostic value of anti-
peptidylarginine deiminase type 4 (padi-4) and anti-citrullinated 

peptide antibodies (ACCP) in Iraqi patients with rheumatoid 

arthritis. Basrah J Surgery. 2014;20(1):39-46. doi: 
10.33762/bsurg.2014.91009. 

37. Fawzy RM, Said EA, Mansour AI. Association of neutrophil to 

lymphocyte ratio with disease activity indices and 
musculoskeletal ultrasound findings in recent onset rheumatoid 

arthritis patients. Egypt Rheumatol. 2017;39(4):203-206. doi: 

10.1016/j.ejr.2017.05.001. 

38. Gassid AA, Daoud MS, Al-Osami MH. Serum anti-cyclic 
citrullinated peptide (Anti_CCP) antibody level in rheumatoid 

arthritic patients with and without nodal osteoarthritis. Iraqi 

Postgrad Med J. 2012;11(2):151-156. 

39. Zaccardelli A, Friedlander HM, Ford JA, Sparks JA. Potential of 
lifestyle changes for reducing the risk of developing rheumatoid 

arthritis: is an ounce of prevention worth a pound of cure? Clin 

Ther. 2019;41(7):1323-1345. doi: 
10.1016/j.clinthera.2019.04.021. 

40. Zanlorenzi L, Azevedo PDO, Silva MB, Skare T. Anti-Ro 

antibodies in rheumatoid arthritis. Acta Reumatol Port. 

2012;37:149-152. 

41. Al-Mughales JA. Immunodiagnostic significance of anti-RA33 
autoantibodies in Saudi patients with rheumatoid arthritis. J 

Immunol Res. 2015;2015:604305. doi: 10.1155/2015/604305. 

42. Shpatz R, Braun-Moscovici Y, Balbir-Gurman A. ACPA 

Antibodies titer at the time of rheumatoid arthritis diagnosis is 
not associated with disease severity. Isr Med Assoc J. 

2021;23(10):646-650. 

 

 
 

 

 
 

 


