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Background: Systemic lupus erythematosus (SLE) patients may have similar joint 
complaints in compare to rheumatoid arthritis (RA). In addition, some laboratory var-
iables in both diseases may be associated with each other. It has been found that 
some patients with SLE may have anti-cyclic citrullinated peptide antibodies (anti-CCP) 
which is specific for RA; although, the clinical significance of such findings is not well 
established. This study aims to investigate the prevalence of anti-CCP in SLE patients 
in a referral center in Iran.

Materials and Methods: In this cross-sectional study that was done during a ten-year 
period in Loghman Hakim hospital, 784 SLE patients who had SLE criteria based on 
American College of Rheumatology guideline were entered to the study. Demographic 
features and the serum levels of anti-CCP were evaluated in all patients. Statistical 
analysis was done by version 16 of SPSS software.

Results: In this study, 11 male (9.6%) and 103 female (90.4%) who had SLE were 
included in the final analysis. The rate of SLE was higher in females. The mean age of 
patients was 40.2 ± 14.5. Anti-CCP was positive in 20 of 114 SLE patients (17.5%). In 
addition, the rate of anti-CCP positive was higher in females (17 females in compare 
to 3 males). 

Conclusion: It was concluded that approximately 20% of Iranian patients with SLE 
may have positive anti-CCP. However, careful and prolonged follow-up will reveal the 
real clinical value of anti-CCP in each patient individually.
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INTRODUCTION
Systemic lupus erythematosus (SLE) is an autoimmune disor-
der with various clinical and serologic findings. Early arthritis 
is a common presentation in SLE which can be similar to RA 
[1-3]. In the early presentations of SLE, it may be difficult to 
differentiate arthritis from RA; thus, some SLE patients may 
initially diagnosed with RA [4]. Some serum markers and lab-
oratory findings including anti-nuclear antibodies (ANA) may 
be effective to differentiate SLE and RA; however, recent data 
have shown that ANA may be found in 10-70% of patients with 
RA [5, 6]. 
Anti-cyclic citrullinated peptide (CCP) antibody testing has 

been used for the diagnosis of RA, with higher sensitivity and 
specificity than rheumatoid factor (RF) [7]. Considering 20 to 
60% rate of rheumatoid factor (RF) positive in SLE patients, 
anti-CCP antibodies with 67-80% sensitivity have a higher 
specificity for RA (98-95%), and they can help diagnosis of 
possible rheumatologic diseases better than other antibodies 
[8-10]. 
Recently, it has been found that some patients with lupus may 
have anti-CCP antibodies; although, some controversies were 
observed in recent studies [11, 12]. Some studies suggested the 
association of anti-CCP it with arthritis and articular problems 
[13-15]; although, some other studies reject this relationship 
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Table 1. The results of anti-CCP level based on the demo-
graphics

Variables
Anti-CCP level

Positive Negative

Age 45.7 ± 13.4 39.1 ± 14.55

Gender
Male 3 (15%) 8 (8.5%)

Female 17 (85%) 86 (91.5%)

DISCUSSION
In the present study, it was reported that approximately 20% of 
SLE patients may be positive for anti-CCP. In addition, the rate 
of anti-CCP positive in addition to the rate of SLE were higher 
in females rather than males. To the best of our knowledge, 
this study is the most recent study which evaluate the anti-CCP 
levels in SLE patients in Iran.
The anti-CCP that is found in SLE patients correlates with ar-
thritis [22]. In fact, patients with erosive arthritis have a high ti-
ter of anti-CCP, which is not common in patients with SLE and 
is useful in identifying arthritis in SLE patients [23]. In addi-
tion, the erosive arthritis in the SLE may represent an overlap-
ping between SLE and RA that referred as Rhupus syndrome 
[24]. Several studies have shown that Anti-CCP in the serum 
of RA patients may occur over the years, with no clinical signs 
of the disease [25-27]. Additionally, the positive effects of both 
Anti-CCP and RF is associated with poor prognosis, and can 
increase the likelihood of RA detection by up to 100% [28]. 
The geographical and genetical backgrounds of the patients are 
some factors that associated with anti-CCP levels [29]. More-
over, the degree of joint involvement in patients (erosive or 
non-erosive) and the duration of the disease are some other 
factors that are associated with anti-CCP positive [30]. Howev-
er, some studies suggested no significant relationship between 
the anti-CCP positivity and clinical features, including arthritis 
[16, 17]. Although, the population of the recent studies is low 
and the contradictory results can be due to the effect of this 
factor.
In this study, positive levels of anti-CCP was reported in 17.5% 
of patients. 
Recent studies reported a range of 6.4-38% for anti-CCP pos-
itive in SLE patients [11, 12]. In the study of Faezi et al., the 
rate of anti-CCP positive was 4.7% in SLE patients with a high 
rate in patients whit arthritis in compare to patients without 
arthritis [23]. In addition, in the study of Skare at al., the rate of 
anti-CCP was 13.7% in the Brazilian population [2]. Kakuma-
nu et al. found that positive levels of anti-CCP may be observed 
in 17% of patients with SLE which is absolutely similar to the 
current study [15]. 
One of the limitations of this study is the lack of clarification of 
the clinical features of patients, such as the presence or absence 
of articular involvement and its relation with the degree of pos-
itive anti-CCP in these patients, which is recommended to note 
this point in future studies, furthermore, using statistical tests 
to examine the relationship between SLE and anti-CCP can be 

[16, 17]. Moreover, in many cases, positive level of anti-CCP 
antibody was associated with aggressive presentations, radio-
graphic erosions and rhupus syndrome (RA and SLE) [18-20].
The aim of this study was to determine the prevalence of an-
ti-CCP antibodies in SLE patients in a referral center in Iran.

MATERIALS and METHODS
Study design
This descriptive, cross-sectional study was performed on pa-
tients with SLA disease during a three-year period in Loghman 
Hakim hospital, a referral center for rheumatologic disease 
in Tehran, capital of Iran. All patients who had SLE based on 
American College of Rheumatology criteria [21] and presented 
to the hospital from 2016 to 2019 were enrolled in the study. 
Convenience sampling was used for patient selection and pa-
tients who did not consent were excluded from the study. 
Collecting data
After receiving the written consent from patients demograph-
ic information including age and gender were recorded from 
the patients. After that, 5 ml of venous blood was taken from 
each patient for measurement of anti-CCP and blood samples 
were collected in the laboratory of Loghman Hakim Hospital. 
Anti-CCP serum levels were measured by the QUANTA Lite 
™ CCP3 IgG ELISA kit (INOVA Diagnostics, Inc., San Diego, 
CA) and levels above 20 units per ml was considered as the 
positive level of anti-CCP antibodies in our study. All of the 
information was gathered in a questionnaire that designed by 
the researchers. 
Statistical analysis
The collected data were analyzed for demographic character-
istics and anti-CCP levels by version 16 of SPSS. The quan-
titative results were reported by mean and standard deviation 
(SD); moreover, the qualitative data were reported by number 
and percentage. 
Ethical consideration
This study was conducted after obtaining permission from 
ethical committee of Shahid Beheshti University of Medical 
Sciences. All samples were entered voluntary to the study and 
written consent was obtained from them. 

RESULTS
In this study, 234 patients with SLE who were presented to the 
hospital during the study period which approximately 50% of 
them (n = 114) them were selected randomly. The mean age 
of the patients was 40.26 ± 14.54 years.  Among these 114 pa-
tients, 11 were male (9.6%) and 103 were female (90.4%). 
The results of the serum test for anti-CCP showed that 94 pa-
tients (82.5%) were anti-CCP negative. Statistical analysis of 
the patients with anti-CCP negative patients showed a mean 
age of 39.1 ± 14.55. In addition, 8 men (8.5%) and 86 women 
(91.5%) were negative for anti-CCP. In patients with anti-CCP 
positive, the mean age of patients was 45.7 ± 13.4 years old 
and 3 men (15%) and 17 women (85%) were in this group. The 
results of study variables are presented in Table 1.

Anti-CCP and systemic lupus erythematosus
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more effective, this point can be considered in future studies.

CONCLUSION
This study suggests that anti-CCP testing in patients with SLE 
can be helpful in the diagnosis and treatment of these patients, 
especially in cases of articular involvement.

CONFLICT of INTREST
There are no conflicts of interest.

Acknowledgement
The authors would like to thank the Clinical Research Devel-
opment Unit (CRDU) of Loghman Hakim Hospital, Shahid 
Beheshti University of Medical Sciences, Tehran, Iran for their 
support, cooperation and assistance throughout the period of 
study.

REFRENCES
1. Budhram A, Chu R, Rusta-Sallehy S, Ioannidis G, Denburg 
J, Adachi J, et al. Anti-cyclic citrullinated peptide antibody as 
a marker of erosive arthritis in patients with systemic lupus 
erythematosus: a systematic review and meta-analysis. Lupus. 
2014;23(11):1156-63.
2. Skare TL, Nisihara R, Barbosa BB, Da Luz A, Utiyama S, 
Picceli V. Anti-CCP in systemic lupus erythematosus patients: 
a cross sectional study in Brazilian patients. Clinical rheuma-
tology. 2013;32(7):1065-70.
3. Alarcon-Segovia D, Abud-Mendoza C, Diaz-Jouanen E, Ig-
lesias A, los Reyes De V, Hernandez-Ortiz J. Deforming ar-
thropathy of the hands in systemic lupus erythematosus. The 
Journal of rheumatology. 1988;15(1):65-9.
4. Di Cesare PE, Della Valle CJ, Zuckerman JD. Articular man-
ifestations of systemic lupus erythematosus.  Systemic Lupus 
Erythematosus (Fourth Edition): Elsevier; 2004. p. 1037-63.
5. Garcia-De La Torre I, Miranda-Mendez L. Studies of antinu-
clear antibodies in rheumatoid arthritis. The Journal of rheuma-
tology. 1982;9(4):603-6.
6. Caspi D, Elkayam O, Eisinger M, Vardinon N, Yaron M, 
Burke M. Clinical significance of low titer anti-nuclear anti-
bodies in early rheumatoid arthritis: implications on the pre-
sentation and long-term course of the disease. Rheumatology 
international. 2001;20(2):43-7.
7. Nishimura K, Sugiyama D, Kogata Y, Tsuji G, Nakaza-
wa T, Kawano S, et al. Meta-analysis: diagnostic accuracy 
of anti–cyclic citrullinated peptide antibody and rheumatoid 
factor for rheumatoid arthritis. Annals of internal medicine. 
2007;146(11):797-808.
8. Quismorio F. Clinical application of serological abnormali-
ties in SLE. Dubois’ Lupus Erythematosus Baltimore: Lea and 
Febiger. 1993;462.
9. Ioan‐Facsinay A, Willemze A, Robinson DB, Peschken 
CA, Markland J, van der Woude D, et al. Marked differences in 
fine specificity and isotype usage of the anti–citrullinated pro-
tein antibody in health and disease. Arthritis & Rheumatology. 
2008;58(10):3000-8.
10. Lee AN, Beck CE, Hall M. Rheumatoid factor and an-

ti-CCP autoantibodies in rheumatoid arthritis: a review. Clinical 
Laboratory Science. 2008;21(1):15.
11. Avouac J, Gossec L, Dougados M. Diagnostic and predictive 
value of anti-cyclic citrullinated protein antibodies in rheuma-
toid arthritis: a systematic literature review. Annals of the rheu-
matic diseases. 2006;65(7):845-51.
12. Singh U, Singh S, Singh NK, Verma PK, Singh S. Anticyclic 
citrullinated peptide autoantibodies in systemic lupus erythema-
tosus. Rheumatology international. 2011;31(6):765-7.
13. Zhao Y, Li J, Li X-x, Li C, Li L, Li Z-g. What can we 
learn from the presence of anti-cyclic citrullinated peptide an-
tibodies in systemic lupus erythematosus? Joint Bone Spine. 
2009;76(5):501-7.
14. Qing Y, Zhang Q, Zhou J, Yuan G, Wei J, Xing Y, et al. The 
detecting and clinical value of anti-cyclic citrullinated peptide 
antibodies in patients with systemic lupus erythematosus. Lu-
pus. 2009;18(8):713-7.
15. Kakumanu P, Sobel ES, Narain S, Li Y, Akaogi J, Yama-
saki Y, et al. Citrulline dependence of anti-cyclic citrullinated 
peptide antibodies in systemic lupus erythematosus as a mark-
er of deforming/erosive arthritis. The Journal of rheumatology. 
2009;36(12):2682-90.
16. Damian-Abrego G, Cabiedes J, Cabral A. Anti-citrullinated 
peptide antibodies in lupus patients with or without deforming 
arthropathy. Lupus. 2008;17(4):300-4.
17. Mediwake R, Isenberg D, Schellekens G, Van Venrooij W. 
Use of anti-citrullinated peptide and anti-RA33 antibodies in 
distinguishing erosive arthritis in patients with systemic lupus 
erythematosus and rheumatoid arthritis. Annals of the rheumatic 
diseases. 2001;60(1):67-8.
18. Taraborelli M, Inverardi F, Fredi M, Ceribelli A, Cavazzana 
I, Tincani A, et al. Anti-cyclic citrullinated peptide antibodies 
in systemic lupus erythematosus patients with articular involve-
ment: a predictive marker for erosive disease? Reumatismo. 
2012;64(5):321-5.
19. van der Helm-van AH, Verpoort KN, Breedveld FC, Toes 
RE, Huizinga TW. Antibodies to citrullinated proteins and dif-
ferences in clinical progression of rheumatoid arthritis. Arthritis 
research & therapy. 2005;7(5):R949.
20. Panush RS, Edwards NL, Longley S, Webster E. ‘Rhupus’ 
syndrome. Archives of Internal Medicine. 1988;148(7):1633-6.
21. Aletaha D, Neogi T, Silman AJ, Funovits J, Felson DT, 
Bingham CO, et al. 2010 rheumatoid arthritis classification cri-
teria: an American College of Rheumatology/European League 
Against Rheumatism collaborative initiative. Arthritis & Rheu-
matology. 2010;62(9):2569-81.
22. Ziegelasch M, van Delft MA, Wallin P, Skogh T, Magro-Che-
ca C, Steup-Beekman GM, et al. Antibodies against carbamylat-
ed proteins and cyclic citrullinated peptides in systemic lupus 
erythematosus: results from two well-defined European cohorts. 
Arthritis research & therapy. 2016;18(1):289.
23. Faezi ST, Paragomi P, Akbarian M, Tehrani Banihashemi 
SA, Sadeghi B, Shahram F, et al. Role of anti-CCP in arthritis 
in patients with systemic lupus erythematosus. Rheumatology 
Research. 2017;2(3):97-101.

Mohammad Mehdi Emam et al.



School of Medicine Students‘ Journal (2020) 2:1 • 27

24. Min JK, Lee KA, Kim H-R, Kim H-Y, Lee S-H. Rh-
upus syndrome. The Korean journal of internal medicine. 
2015;30(1):131.
25. Nielen MM, van Schaardenburg D, Reesink HW, Van de 
Stadt RJ, van der Horst‐Bruinsma IE, de Koning MH, et al. 
Specific autoantibodies precede the symptoms of rheumatoid 
arthritis: a study of serial measurements in blood donors. Ar-
thritis & Rheumatology. 2004;50(2):380-6.
26. Majka DS, Deane KD, Parrish LA, Lazar AA, Barón AE, 
Walker CW, et al. Duration of preclinical rheumatoid arthri-
tis-related autoantibody positivity increases in subjects with 
older age at time of disease diagnosis. Annals of the rheumatic 
diseases. 2008;67(6):801-7.
27. Chibnik LB, Mandl LA, Costenbader KH, Schur PH, Karl-
son EW. Comparison of threshold cutpoints and continuous 
measures of anti-cyclic citrullinated peptide antibodies in pre-
dicting future rheumatoid arthritis. The Journal of rheumatolo-
gy. 2009;36(4):706-11.
28. Lee D, Phillips R, Hagan E, Chibnik L, Costenbader K, 
Schur P. Quantifying anti-cyclic citrullinated peptide titres: 
clinical utility and association with tobacco exposure in pa-
tients with rheumatoid arthritis. Annals of the rheumatic dis-
eases. 2009;68(2):201-8.
29. Senkpiehl I, Marget M, Wedler M, Jenisch S, Georgi J, Ka-
belitz D, et al. HLA-DRB1 and anti-cyclic citrullinated peptide 
antibody production in rheumatoid arthritis. International ar-
chives of allergy and immunology. 2005;137(4):315-8.
30. Inanc N, Dalkılıc E, Kamalı S, Kasapoglu-Günal E, El-
bir Y, Direskeneli H, et al. Anti-CCP antibodies in rheuma-
toid arthritis and psoriatic arthritis. Clinical rheumatology. 
2007;26(1):17-23.

Anti-CCP and systemic lupus erythematosus



28 • School of Medicine Students‘ Journal (2020) 2:1

Mohammad Mehdi Emam et al.


	REFRENCES 

