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Introduction:
Rheumatoid arthritis (RA ) is one of the most 
common autoimmune disease of the joints af-
fecting 1% of the population.1 Globally each 
year about nine million patients of rheumatoid 
arthritis visits rheumatlogists of which 250,000 
people are hospitalized for treatment.2 Twenty 
to thirty percent of untreated patients of rheu-
matoid arthritis become permanently disabled 
from their jobs within three years of their initial 
diagnosis thus posing great economic threat to 
the society.3 Rheumatoid arthritis destroy joints 
rapidly within a few weeks of symptom onset, 
and the rate of disease progression can only be 
halted through early treatment.4 

Th erefore it is of paramount importance to di-

agnose the disease and initiate its treatment as 
early as possible. Th e only diagnostic tool for 
the disease was mainly the clinical features of 
the disease and for decades these features were 
incorporated as 1987 revised criteria of the 
American College of Rheumatology (ACR)5 for 
the diagnosis of rheumatoid arthritis but unfor-
tunately this criteria is rarely fulfi lled completely 
by each and every patient especially in the early 
course of the disease. It has been estimated that 
even about one-third of patients with persistent 
arthritis do not fulfi ll this classifi cation crite-
ria, due to which it is oft en diffi  cult to diagnose 
rheumatoid arthritis in the very early stages of 
the disease thus losing the signifi cance of this 
criteria.6 

Lady Reading Hospital 
Peshawar KPK
FA Shah
K Mahmood
Shahab-ud-din
WM Mehsud
AR Qureshi
IU Babar

Correspondence:
Dr. Faaiz Ali Shah
Senior Registrar, 
Orthopaedic & Trauma 
Unit “A”, Lady Reading 
Hospital Peshawar KPK
E-mail: faaizalishah@
yahoo.com
Cell:03349125394

Faaiz Ali Shah, Khalid Mahmood, Shahab-ud-din, Wali Mohammad Mehsud, Abdur Rehman 
Qureshi, Iqtidar Ullah Babar

Frequency of anti-cyclic citrullinated peptide (anti-CCP)  
antibodies in early symptomatic rheumatoid arthritis

Abstract
Objective: To determine the frequency of anti- cyclic citrullinated peptide (anti-CCP)  anti-
bodies in early symptomatic rheumatoid arthritis (RA ).  
Design: Descriptive case series.
Sett ing and duration: Department of Orthopaedic and Trauma Unit “A” Lady Reading Hospi-
tal Peshawar from February 2014 to July 2014.
Material and methods: Twenty fi ve women patients (mean age, 42 years, 
range 22–55) with disease onset of more than 6 weeks but less than 12 weeks duration 
and who met at least four 1987 American College of Rheumatology (ACR) revised 
criteria were enrolled in the study. Serum antibodies directed to the cyclic citrullinated 
peptide (anti-CCP) and rheumatoid factor (RF) were assessed and recorded at initial visit. 
Results: Majority (88%, n=22) of patients had positive anti-CCP test while only   three (12%) 
patients had negative anti-CCP test. Ten (40%) patients were reported to be   positive for RF 
(including two anti-CCP negative patients) while 15(60%) were negative   for rheumatoid fac-
tor (RF) test. One (4%) patient was negative for both anti-CCP and RF   test.   
Conclusion:  Anti‐CCP is the most frequent positive laboratory test in early symptomatic 
rheumatoid arthritis. We therefore recommend it for routine clinical   practice for the confi r-
mation of early serological diagnosis of symptomatic rheumatoid   arthritis. 

Keywords: Anti- cyclic citrullinated peptide antibody (Anti CCP), Rheumatoid  factor(RF), 
Rheumatoid Arthritis(RA )
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Among the laboratory tests Rheumatoid Fac-
tor (RF) test was known to be a well established 
diagnostic and prognostic tool for rheumatoid 
arthritis and thus had been incorporated in the 
criteria of ACR for diagnosis of this disease.5 
Being an antibody in nature, rheumatoid factor 
recognizes the Fc(conserved) portion of human 
antibodies and is fond in 60%-90% of patients 
with the established disease but in early rheuma-
toid arthritis it is found in less than 50% of pa-
tients.7,8 Several new antibodies like anti‐rheu-
matoid arthritis-33 antibodies, anti-perinuclear 
factor antibodies, and anti keratin antibodies 
have been described in patients with rheuma-
toid arthritis over the past few years, but in rou-
tine clinical practice none has been successfully 
incorporated for diagnostic use yet.9 However 
researchers have found that autoantibodies rec-
ognizing citrullinated proteins are very useful 
biomarkers of rheumatoid arthritis, and tests 
measuring these auto antibodies are becom-
ing popular and with the development of cyclic 
peptides rendering the citrulline more specifi -
cally available to serum antibodies have further 
improved the antibody recognition. Th ese tests 
are known as anti-cyclical citrullinated protein 
tests(anti-CCP) and to enhance the sensitivity 
over anti-CCP 1(fi rst generation) while con-
tinuing to maintain specifi city, second and third-
generation anti- CCP tests use combinations of 
synthetic cyclic citrullinated peptides selected 
through a screening process for this purpose.10, 11 

Th e quest for diagnosis continues till 2010 when 
an improvement in the diagnostic approach to 
the disease was evolved in the form of a new di-
agnostic criteria for rhematoid arthritis which is 
known as the American College of Rheumatol-
ogy (ACR) and the European League Against 
Rheumatism (EULAR) criteria and which in-
cluded the presence of anti-cylic citrullinated 
protein antibodies as one of the criteria for di-
agnosis of Rheumatoid arthritis.12 Various clini-
cal trials documented that anti-CCP is highly 
accurate in selectively identifying patients with 
rheumatoid arthritis and of particular diagnos-
tic signifi cance in patients who are rheumatoid 
factor negative.13 Anti- cylic citrullinated pro-
tein antibodies (Anti-CCP) can be used not 

only for early diagnosis of rheumatoid arthritis 
but for the diff erential diagnosis between rheu-
matoid arthritis and other immune disorders, 
for disease prognosis and evaluation of treat-
ment outcome and thus att ained the status of a 
key serological marker in rhematoid arthritis. 14 

Th is study assessed the frequency of anti- cyclic 
citrullinated peptide antibody (anti-CCP) and 
hence its diagnostic value in early symptomatic 
rheumatoid arthritis (RA ). 

Material and methods:
Th is study was conducted at Orthopaedic & 
Trauma unit “A” Lady Reading Hospital Pe-
shawar from February 2014 to September 
2014.All patients att ending the out-patient 
department(OPD) with disease onset of more 
than 6 weeks but less than 12 weeks duration, 
fullfi lling at least four 1987 American College 
of Rheumatology (ACR)5 revised criteria and 
volunterly aff ording the costs of laboratory in-
vestigations were included in the study. Healthy 
subjects, those already receiving disease modify-
ing drugs and patients of fi bromyalgia, Juvenile 
rheumatid arthritis, polyarticular gout, connec-
tive tissue diseases (sleroderma, lupus),reactive 
arthritis, psoaritic arthritis, active tuberculosis 
and viral arthritis(hepatitis B & C) were ex-
cluded from the study. Th e study protocol was 
approved by the hospital ethical committ ee. In-
formed writt en consent was taken from all the 
participants. In the included subjects complete 
history and clinical examination was done and 
serum samples were obtained and sent to the 
same laboratory for anti-CCP test(2nd genera-
tion) with a commercial enzyme-linked immu-
nosorbent assay (ELISA)- Aida Gmbh, Ger-
many, RA /CP detect, Ref 10165, and it was 
considered as positive if the antibody titer was 
greater than 15  U/ml. Additionally, erythro-
cyte sedimentation rate (ESR), C-reactive pro-
tein (CRP) and rheumatoid factor (RF), were 
recorded in all patients. Th e documented data 
was entered into SPSS (Version 15) for analysis 
and frequencies and percentages were recorded 
where necessary. 

Results:
A total of twenty fi ve patients (all female) with 
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mean age 42  years (range 22-55) with disease 
onset of more than 6 weeks but less than 12 
weeks duration (mean 8.4 weeks) were included 
in the study. Fift een (60%) patients met at least 
four 1987 American College of Rheumatology 
(ACR) revised criteria (early morning stiff ness, 
three or more joint involvement, hand joint 
involvement, bilateral arthritis) but they were 
negative for rheumatoid factor(RF test). Rheu-
matoid nodules, radiographic changes and extra 
skeletal manifestations had not been recorded 
in any patient at presentation. Ten (40%) pa-
tients had ACR score of 5 as they were positive 
for RF test as well. Anti-CCP test was positive in 
22(88%) patients while negative in only 3(12%) 
patients as shown in graph. One (4%) patient 
was reported to be negative for both both anit-
CCP and RF test. 

Discussion:
Th e early diagnosis of rheumatoid arthritis and 
initiation of disease specifi c aggressive ther-
apy results in substantially improved patient 
functional outcome and a drastic decline in 
morbidity.15In order to meet the need for im-
proved diagnostic and prognostic tests, various 
serum biomarkers are being assessed including 
a wide range of auto antibodies. However, only 
rheumatoid factor (RF) and anti-cyclic citrul-
linated peptide (anti-CCP) have gained wide 
acceptance till date. In our study frequency of 
positive anti-CCP test was 88 percent(22 pa-
tients) while only three (12%) patients had 
negative anti-CCP test. Ten (40%) patients 
were reported to be positive for rheumatoid fac-
tor (RF) while 15(60%) were negative for rheu-
matoid factor(RF) test. Similar to our study, 
60 patients of rheumatoid arthritis all fulfi lling 
the revised criteria of the American College of 
Rheumatology were evaluated by Shovman et 
al.16 and concluded that the presence of raised 
anti-CCP antibody titers in majority of the pa-
tients have bett er diagnostic performance than 
other disease parameters like Rheumatoid 
factor(RF),C- reactive protein(CRP), eryth-
rocyte sedimentation rate(ESR) and matrix 
metalloproteinase-3(MMP-3), in patients with 
rhematoid arthritis. One local Pakistani study 
reported the sensitivity and specifi city of anti-

CCP and rheumatoid factor reactivity for the 
diagnosis of rheumatoid arthritis as 54.7% and 
95.5% versus 59.3% and 88.4% respectively, 
hence concluding that anti-CCP is useful for 
the diagnosis of rheumatoid arthritis due to its 
higher specifi city as compared to rheumatoid 
factor.17 Aggarwal and Liao 18 noted that anti-
citrullinated peptide antibody has not only a 
higher specifi city and sensitivity than rheuma-
toid factor for early rhematoid arthritis but also 
has a high reproducibility as well and because of 
these characteristics anti-citrullinated peptide 
antibody is emerging as the most useful single 
assay for the early serological diagnosis of symp-
tomatic rhematoid arthritis. 

A large number of diagnostic studies19,20,21,22 in 
the literature reported a higher frequency of pos-
itive anti-CCP test in early symptomatic rheu-
matoid arthritis and thus supports the validity of 
anti-CCP test for early diagnosis. Although the 
specifi city of anti-CCP antibodies in rheuma-
toid arthritis is more than 90% in almost all pre-
vious reports, the sensitivity of these antibodies 
ranges from 33-87.2% and such a discrepancy in 
sensitivity might be due to diff erent cutoff  levels 
by laboratories, racial and genetic characteristics 
or due to diff erent antigens and detection proce-
dures in the laboratories.23 However, anti-CCP 
test proved to be a powerful diagnostic tool for 
rheumatoid arthritis and especially in ambigu-
ous cases or rheumatoid factor negative patients 
with clinically suspected rheumatoid arthritis. 6 

Sera from 115 RA  and 40 osteroarthritis patients 
were tested by Stropuviene and Lapiniene 24 for 
anti-CCP, RF and AKA  (antikeratin antibodies) 
and documented a higher frequency of positive 

Figure 1: Frequency of Anti-CCP postitive patients
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Anti-CCP patients. Th ey declared that the speci-
fi city of anti-CCP(97%) was signifi cantly higher 
than that obtained for the AKA  (87%), RF-IgA 
(87%) and RF-IgM (80%) tests and concluded 
that anti-CCP is the most specifi c serological 
marker of RA  and therefore most useful for di-
agnosis. Forty percent(10 patients) of patients 
had positive rheumatoid factor(RF) test in 
our study. Th e European Standing Commit-
tee for International Clinical Studies Including 
Th erapeutics (ESCISIT) does not recommend 
rheumatoid factor (RF) as a diagnostic marker 
for early rheumatoid arthritis most likely due 
to the its limited specifi city. 25 However, when 
anti-CCP and RF are used in combination, they 
demonstrate the highest specifi city for RA .24 

Our study had a few limitations. Th e sample size 
of our study was short and without a control 
group so additional studies in large numbers of 
samples with control groups are needed to con-
fi rm the results. Further research, however, will 
also be necesssary to elucidate the exact mecha-
nism and the signifi cance of protein citrullina-
tion in etiopathogenesis of rheumatoid arthri-
tis. Moreover as there are three generations of 
anti-CCP tests currently available commercially 
and given diff erent cutoff  levels, sensitivities 
and specifi cities, there has been a growing rec-
ognition that anti-CCP results may not be in-
terchangeable across the various laboratories. 
Th erefore every eff ort should be made for the 
development of an international reference stan-
dards to harmonize anti- CCP test results in or-
der to make the interpretation of these results 
consistent and thus improve the ability of rheu-
matologists to make patient management deci-
sions prompt and eff ective. 

Conclusion:
Anti-CCP is a recognized antibody associated 
with rheumatoid arthritis that is also incorpo-
rated in the 2012 ACR/EULAR classifi cation 
guidelines for rheumatoid arthritis diagnosis. 
Anti‐CCP is the most frequent positive labora-
tory test in early symptomatic rheumatoid ar-
thritis. Th us it has the potential to support early 
and aggressive treatment using newer rheuma-
toid arthritis treatment modalities to prevent 

joint destruction at the very early stages of dis-
ease. We therefore recommend anti-CCP test 
as the most useful and reliable single laboratory 
test for the confi rmation of early serological di-
agnosis of patients with symptomatic rheuma-
toid arthritis. 
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