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ABSTRACT  

Rheumatoid arthritis (RA) is a common autoimmune disease and is characterized by chronic 

inflammation that affects the joints and leads to joints damage and losing their normal 

functions and chronic pain. Rheumatoid arthritis disease is prevalent worldwide and affects 

both sexes and all ages. The current study included seventy-five patients positive for 

rheumatoid factor attending the hospitals and private clinics.This study aims to investigation 

the correlation between ACCP and development, progression, and activity of RA in Iraqi 

patients. ACCP was analyzed using ELISA technique,using Sandwich-ELISA method. The 

results of the study showed that the percentage of women patients is 88% and the rest are 

males. The most affected age group is between 32-41 years, and its rate is 29%. As well as 

the results showed the levels of ACCP in rheumatic patients were high than in control group 

with significant increase in patients (p<0.001). The results also showed that ACCP increased 

with the progression of disease activity, reaching the highest level of this factor in sever 

status (p<0.02).Our results conclude the increase of ACCP in serum of RA patients was 

associated with development and progressionof rheumatoid arthritis in Iraqi patients, while 

there is no effect of sex, age, or associated diseases on the level of ACCP in patients serum. 
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Introduction  

Rheumatoid arthritis (RA) is chronic autoimmune disease, causes progressive articular damage, 

functional loss, and comorbidity [1].RA disease affects both sexes, but it is more common in 

females. Rheumatoid arthritis is a systemic disease that affects various organs of the body such as 

the lung, heart, eyes, hands, and red blood cells [2] . The incidence of this disease is relatively 

stable and ranges from 0.5 to 1% with some exceptions [3].Although the causes of the RA 

disease are not known precisely until now, genetic and immunological causes have main role in 

developing the disease in addition to the severity and progress of the disease.Rheumatoid arthritis 

is related with high incidence of mortality, and fifty percent of patients have risk of premature 

mortality [4]. Citrulline is a noncoding native amino acid present in two forms,free amino acid 

and a peptidyl form. Anti-cyclic citrullinated peptide (ACCP)recognize citrulline [5].The anti-

Cyclic Citrullinated Peptide Antibodies are produced locally in the inflamed synovium RA 

patients [6]. Over the past 20 years, ACCP antibodies are used as predictive, diagnostic 

differential diagnostic tool and treatment monitoring for RA [7].The elevated ACCP level was 

observed with a number of pathological aspects associated with AR such as disease severity and 

disease activity, more severe, joint damage, worse functional disability and reduced quality of life 

[8,9].This study tries to finding the correlation between   ACCP levels with the development, 

progression, andRA activity in Iraq patients. 
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Materials and Methods 

Seventy five patients with positive rheumatoid factor (RF) and eight healthy individuals as 

control group are included in this study. The patients are attended to the Rehabilitation Center for 

the Disabled and Artificial Limbs and Al Zahra'a and Al Karama Teaching Hospitals in Wasit 

Province from 1 December 2019 to 1 December 2020.  The ages of the patients ranged from 

twenty two to ninety-three years, and the severity of the disease was classified from the patients. 

In addition the laboratory test Erythrocyte Sedimentation Rate (E.S.R) was checked for each 

patient .The clinical data from patients were recorded such as sex, disease severity, disease 

duration, line of treatment and associated diseases . The healthy individuals had no pathological 

state at time of this study, and without any history of systemic diseases, immunological disorders, 

and cancer diseases. Only two ml of blood were collected from all patients positive for 

rheumatoid factor (RF) and control group, then the serum was separated in jell tube. 

 

ACCP analysis 
ACCP was analyzed usingSandwich- ELISA kitas described by the manufacturer (Elabscience 

Biotechnology Inc.) . The micro ELISA plate is covered by antigen specific to human ACCP 

antibody. The results were read by ELIZA reader at 450 nm wavelength. 

 

Statistical analysis 
Patients data were tabulated and processed using SPSS (Statistical package for the social 

sciences) V.20. Quantitative data were calculated   as mean, SE  and SD. The difference between 

means assessed by analysis of variance (one and two way -ANOVA). P-value for all tests was 

considered significant if <0.05. 

 

Results and Discussion 

Distribution of RA patients according to sex and age group 
Sex and age group of  Rheumatoid Arthritis patients were summarized in table(1)  of 75 patients , 

and were divided to  9 males(12%)  and  66 females  (88%)  with P value < 0.05.While age group  

were ranged between 22 year to up 62 year, with  mean (52.5)years and P value >0.05. 

Distribution of cases according to sex group showed that the RA disease was found in females 

more than males .These results  were in agreement with many previous researches , Couderc. et 

al ., (2014)[10] showed it is clearly established that RA affects women more frequently than men, 

with a gender ratio of 3:1 . It has been suggested that sex hormones are the reason for the 

difference, based on the inductive role of females. This study also grouped RA patients into five 

age groups as shown in table(1),and we observed that the most effected group was  in (32-

41years) age group with percent  29,3%  and this result is coming in agreement with the result of  

Bajocchiet al ., (2000) .It has been reported that RA in men increases slightly with age, and in 

women it increases from 45 years of age [11] . 

Generally, as mentioned in the above studies the RA disease was seen in females more than 

males  and the increase of RA associated with advance of age and the incidence of disease  after 

55 years of age. Moreover, Vollenhoven (2009)[12] showed the  sex differ in functional capacity 

for patients with RA . The interesting opinion reported by Vollenhoven (2009)[12] indicated that  

X-linked genetic factors (X-linked is a trait where a gene is located on the X chromosome), 

hormones and differences in exposure routes between women and men may influence the 

incidence and severity of autoimmune diseases. In the same direction ,Kvien. et al., (2014)[13] 

indicated that the number of rheumatoid arthritis females four to  five times more than males 
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below the age of 50 years. Moreover, the results showed that the number of patients who live in 

urban places is higher than that in rural places.AS well as.Collectively previously studies 

established this fact  andwe also confirmed this result. 

 

Assessment the Levels of ACCP in RA Patients and Control Group 
The levels of ACCP in rheumatic patients and control group  were summarized in table(2), the 

mean level of ACCP was recorded , in patients as 196.6 IU/ml and in control group 95.7 IU/ml 

with significantly increase in patients than in the control group (p < 0.001) . Our results indicated  

ACCP level increasedin RA patients  compare to  control group. These results were coming in 

agreement with many researches [14]. Chou. et al ., (2007)[14] study a total of  126 cases and 

they observed that ACCP level was significantly increase  in RA patients compared with control 

group (p < 0.01).Therefore ACCP is a good clinical marker for RA diagnosis and detection the 

RA severity. The study of 150 patients with longstanding RA showed that Anti-CCP has  high 

specificity and moderate  sensitivity  in  the  early  presentation  of  RA patients with  

significantly increased in patients compared to the control group (p < 0.01) [15]. Generally ,as 

mentioned in the above studies the level of Anti-CCP has become a key serologic marker in RA 

disease . It can be“ used (1) as a test for early diagnosis of RA; (2) for the differential diagnosis 

between RA and other rheumatic or immune diseases; (3)for prediction of prognosis; and (4) for 

evaluation of treatment outcome”) [14]. ACCP is an important seriological marker for RA 

diagnosis due to its high specificity for RA ,and the use of ACCP with RF increases the 

possibility of  RA diagnosing at an early stage [16]. 

As well as ,Alfatlawi. et al ., (2020)[16] found  in their study, a strong positive association 

between ACCP log 10 and RF log 10 for males and females with RA disease. We concluded 

ACCP is a good indicator for RA diagnosis as compared with rheumatoid factor (RF). A lot of 

studies have impeached the magnitude of ACCP testing in differentiation RA from other of 

inflammatory-diseases. Although the role of ACCP in AR patients is still unclear, it may be 

associated with increased susceptibility to this disease in healthy subjects, and it can be diagnosed 

in the blood of healthy individuals prior to clinical RA [17] .Our study showed an association 

between the increase of ACCP level and rheumatoid arthritis  development in Iraqi patients . 

 

Assessment  the level of  ACCP titer  in RA patients according to sex 
Table (3) showed the level of  ACCP  in rheumatoid patients according to sex, the results showed  

the  mean level of ACCP in female rheumatoid patients  was   (196.6±(7.6) ±(9.4)) while in   

male rheumatoid patients was (196.4 ±(6.2) ±(2.0)), with no significant  difference (p =0.9) 

.These results were in agreement with many obvious papers  [18]. The results of this study 

indicate that sex may not effect on ACCP level in RA  patients. However , in another study 

performed by Shafiaaet al ., (2016)[19], showed a significant association  between ACCP level 

and the female gender (p< 0.01). 

 

Assessment  the level of  ACCP titer  in RA patients according to age groups 
Table (4) showed the level of ACCP in RA patients according to age groups .According to age 

groups of patients, the results showed that the first group  of patients (22-31 Y) recorded 

181.8(4.8)±(1.7) IU/ml , while the second group (32-41 Y) , 207(7.7)±(1.6) IU/ml ,the third 

group (42-51 Y) , 167.9(7.6)±(1.9)IU/ml ,the fourth group (52-61 Y) , 192.7(7.6)±(1.9)IU/ml , 

and the last group (61+ Y) recorded 215(8.3)±(2) IU/ml with no significant differences (p> 0.05) 

between the five age groups regarding ACCP levels .Our results indicates to no effects of age on 
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ACCP concentration  in RA patients serum . Our results were coming in agreement with many 

researches [20,21] .However , Alfatlawi. et al ., (2020)[16] showed  that ACCP levels were  

increased with the age in RA  male and female patients with P-value < 0.001, 0.004 respectively. 

CT Chou. et al ., (2007)[14] study  155 rheumatism patients divided into ACCP-positive and 

ACCP-negative groups, and they did not find a significant difference between ACCP values 

based on age, gender, disease period and treatment. Pawłowska. et al ., (2011)[22] suggest the 

chances of the RA disease advance with age and onset of  disease at 40 years  .  

 

Assessment  the level of  ACCP titer  in RA patients according to associated diseases 
Distribution of ACCP  Levels  in rheumatoid patients according to associated diseases was shown 

in table (5). The mean level of ACCPP in rheumatoid arthritis patients  with diabetic disease 

was(213.5 IU/ml), with hypertension (145.1 IU/ml),with other disease (158.3 IU/ml) and 

rheumatoid  arthritis  patients only was( 204.4 IU/ml).The results showed no significant 

difference between all groups regarding the concentration mean of ACCP  in patients . Our study 

agrees with the study of Twigget al ., (2018)[23]  , who reported that there was no significant 

difference in CCP antibodies among RA cases with other associated diseases .Also ,  Barbarroja. 

et al ., (2014)[24] study a total of  seventy-five RA patients and 31 cases as control group  and 

they showed no significant correlation between the traditional risk factors (obesity, diabetes 

mellitus, and hypertension) and the inflammatory parameters and oxidative markers analyzed in 

RA patients . In the same line , LO´ PEZ-Longo et al ., (2009)[25]  showed  ACCP  levels in RA 

patients were not  associated with the development of ischemic heart disease and diabetes 

mellitus. 

 

Assessment  the level of  ACCP titer  in RA patients based on the severity of the disease 
Table (6) showed the  distribution  of  ACCP level  according to  severity of RH disease in Iraqi 

patients ,the mean levels  of ACCP   were  highly increased in the sever  and moderate  disease  

(206.4 U/ml)when compared with non sever (Low-new-inactive) (145.1 U/ml) with significantly 

difference (P value ≤ 0.01).    The levels  of ACCP can be used in differentiation between the 

three degree of RA activity  .In addition, Sanmartiet al ., (2007)[26] and Fathiet al ., (2008)[27] 

reported that the higher  levels of  ACCP or RF  was refer  to high grade of  RA activity. Our 

results  concluded that ACCP  level in serum  of  RA  patients may be used as an important 

indicator for  aggressive disease . 

 

Assessment  the level of  ACCP titer  in  RA patients according to activity of  disease 
In this study, RA  patients demonstrated different levels of ACCP based on disease activity (table 

7) .The relationship between ACCP titer according to the activity of disease in rheumatic patients 

was showed in the table (7).The results showed the distribution of ACCP levels in three 

categories   of disease activity , the low activity was recorded 145.1 ±(5.1) ±(1.4) IU/ml , 

moderate activity was  203.6 ±(8.3) ±(1.4)IU/ml ,and sever activity was 209.2±(6.5) ±(1.1) IU/ml 

. The results showed a gradually  increase in the level of ACCP in RA  patients with the 

progression of the activity with a significant difference (P value≤0.02). Measuring the level of 

ACCP in RA patients is very important because it may indicate broken joints  and bone loss  [28] 

. The ACCP level  was increased with higher DAS28 score also showed in  Moroccan RA 

patients [28] . The current  results were in agreement with many previous studies 

[20,29].However, some studies carried out in different regions indicated no relationship between 

ACCP level and rheumatic disease activity [2,21,30,31]. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Chou%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19662201
https://www.ncbi.nlm.nih.gov/pubmed/?term=Paw%26%23x00142%3Bowska%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21155991
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Assessment  the level of  ACCP titer  in RA patients according to t line of  treatment  
Relationship  between ACCP titer  and treatment of disease in rheumatic patients were 

summarized in table(8) .Out of 75  rheumatoid patients , seven patients were treated with  

vitamins and showed 155(5.1)± (1.9) ,IU/ml ACCP , 10 patients treated with  Painkiller 

 197.5(8.3)± (2.6), IU/ml ACCP ,44 patients treated with Chemotherapy,197.1(6.9)± 

(10.5)IU/ml and14 patients of them were treated with Steroid ,214.9(8.9)± (2.4)IU/ml. The level 

of ACCP showed no significant difference according to the type of treatment. The results showed 

that the medications used had no effect on ACCP levels, which means that these drugs did not 

modulation or alter ACCP production in rheumatic patients. These results are consistent with 

other studies, Barbarroja. et al ., (2014)[24], study a total of  seventy-five RA patients  treated 

with corticosteroids  ,Anti-malarials, ,NSAIDS, Metotrexate, Anti-TNF treatment and  Vitamin 

D. Other study showed the most common treatments involved a mixture of medicines[31] 

 

Table 1. Distribution of RA patients according to sex and age group 

RA patients No           % P 

value 

Males 9            (12%) 0.9 

Females 66         (88%)  

Total 75        (100%)  

Age range 22-83  

Age mean (year) 52.5  

Distribution of patients according to age 

groups 

  

22-31 Y 8         (10.67%) 0.44 

32-41 Y 22       (29.3%)  

42-51 Y 13       (17.3%)  

52-61 Y 15       (20%)  

62+ 17     (22.67%)  

Total 75  
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Table 2. Levels of ACCP in RA patients and control group 

Cases No. Mean of 

concentration 

mean    

SD±SE±IU/ml 

P value 

Rheumatoid arthritis 

patients 

75 196.6 ± (7.4), ±(8.5) 0.001 

Control group 8 95.7± (9.2), ±(3.2) 

 

Table 3. Distribution the level of  ACCP titer  in RA patients according to sex 

Cases No.     % Mean of concentration 

SD±SE± IU/ml 

P value 

Male rheumatoid patients 9        (12) 196.4 ±(6.2) ±(2.0) 0.9 

Female rheumatoid patients 66      (88) 196.6±(7.6) ±(9.4) 

Total 75   

 

Table 4. Distribution the level of  ACCP titer  in RA patients according to age groups 

Age of patients No.      % ACCP 

concentration 

Mean SD±SE± 

22-31 Y 8      (10.67) 181.8(4.8)±(1.7) 

32-41  Y 22     (29.33) 207(7.7)±(1.6) 

42-51  Y 13     (17.33) 167.9(7.6)±(1.9) 
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52-61  Y 15     (20) 192.7(7.6)±(1.9) 

62+ Y 17     (22.67) 215(8.3)±(2) 

P value  0.44 

Total 75  

 

Table 5. Distribution of ACCP  Levels  in RA patients according to associated diseases 

Type of associated diseases No. of 

patien

ts 

ACCP mean 

concentration 

SD±  SE±IU/ml 

Rheumatoid arthritis patients with 

diabetes 

12 213.5±(8.2)±(2.3) 

Rheumatoid arthritis patients with 

hypertension 

7 145.1±(3.5)±(1.3) 

Rheumatoid arthritis patients only 50 204.3±(7.2)±(1) 

Rheumatoid arthritis patients with 

Other disease 

6 158.3±(8.3)±(3.4) 

P value  0.1 

Total 75  

 

Table 6. Distribution of ACCP  Levels  in RA patients according to severity of  diseases 

Severity of disease patients 

No.    % 

ACCP mean 

concentration 

 SD± SE±IU/ml 

P 

value 

Sever(sever -moderate) 63 (84) 206.4 ± (7.4), ± (9.3) 0.01 

Non sever(low-new -

inactive) 

12 (16) 145.1± (5.1), ± (1.4) 

Total 75   
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Table 7. Distribution of ACCP  Levels  in RA patients according to RA disease activity 

Activity of disease No. of 

patients 

ACCP mean 

concentration 

SD±SE± IU/ml 

P 

value 

Low 12 145.1 ±(5.1) ±(1.4) 0.02 

Moderate 32 203.6 ±(8.3) ±(1.4) 

Sever 31 209.2±(6.5) ±(1.1) 

 

Table 8. Distribution of ACCP  Levels  in RA patients according to treatment line 

Type of 

treatment 

Patients 

No.  % 

ACCP mean 

concentration 

SD±SE±IU/ml 

P value 

Vitamins 7    (9.3) 155(5.1)± (1.9) 0.39 

Painkiller 10  

(13.3) 

197.5(8.3)± (2.6) 

Chemotherapy 44  

(58.7) 

197.1(6.9)± (10.5) 

Steroid 14  

(18.7) 

214.9(8.9)± (2.4) 

Total 75   

 

Conclusion  
Our results conclude the increase of ACCP in serum of RA patients  was associated with  

development  and progression of rheumatoid arthritis in Iraqi patients 
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