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Objective: To investigate the diagnostic reliability of anti-
CCP antibodies (anti-CCP Ab) in distinguishing hepatitis C
virus (HCV) associated rheumatological manifestations and
Sjögren’s syndrome from rheumatoid arthritis.
Methods: 147 HCV infected patients (HCV RNA positive)
were compared with 64 patients with definite rheumatoid
arthritis in a retrospective study. Anti-CCP Ab were detected
using the Immunoscan ELISA kit (second generation) and
rheumatoid factor (RF) by the FIDISTM Rheuma kit.
Results: Among the 147 HCV infected patients (77 women;
mean (SD) age 58 (16) years), 77 (52%) had a mixed
cryoglobulin (MC), 38 (26%) an MC associated systemic
vasculitis, 35 (24%) arthralgia/arthritis, and seven (5%)
definite Sjögren’s syndrome. HCV infected patients with
arthralgia were more often RF positive than those without
arthralgia (54% v 27%; p = 0.003), but less often than
patients with rheumatoid arthritis (54% v 81%; p = 0.009).
Anti-CCP Ab were detected in only two HCV infected patients
with arthralgia (5.7%), in none without arthralgia or with
Sjögren’s syndrome, and in 78% of patients with rheumatoid
arthritis. With a specificity of 93.5% and a positive predictive
value of 96% for rheumatoid arthritis, anti-CCP Ab were the
most specific biological marker.
Conclusions: Anti-CCP antibodies are very rarely found in
HCV infected patients with rheumatological manifestations or
Sjögren’s syndrome. They are reliable serological markers to
distinguish these from patients with rheumatoid arthritis.

T
he hepatitis C virus (HCV) infection is a worldwide
disease that affects more than 170 million people.
Besides liver complications, mainly chronic hepatitis

and cirrhosis, many extrahepatic manifestations have been
found to be HCV associated.1 Polyarthralgia is the most
common rheumatological symptom in HCV infected patients
(20–83%). Arthritis is rarely reported and is characterised by
an intermittent, mono- or oligoarticular, non-destructive
arthritis or symmetrical polyarthritis mimicking rheumatoid
arthritis.2–4 A sicca syndrome is also often reported in HCV
infected patients,5 6 as it is in rheumatoid arthritis.7 Some
HCV infected patients with a sicca syndrome have true
Sjögren’s syndrome, with prevalences ranging from 9% to
56% depending on the diagnostic criteria.6 HCV infection is,
moreover, commonly associated with the detection of IgM
rheumatoid factor (RF), with prevalences ranging from 30%
to 68% depending on the presence of mixed cryoglobulinae-
mia.1 3 In the light of these features, the distinction between
HCV associated arthropathy and recent onset rheumatoid
arthritis, when articular damage and deformities have not yet
occurred, may be difficult. As a possible way of distinguishing

between these two conditions, anti-keratin antibodies (AKA)
have been investigated. These share a high specificity for
rheumatoid arthritis8 and were found scarce among HCV
infected patients with arthropathy.9 However, there are
technical difficulties in standardising AKA, and poor sensi-
tivity for their detection in rheumatoid arthritis. Several
studies have shown that anti-cyclic citrullinated peptide
antibodies (anti-CCP Ab) in rheumatoid arthritis have high
sensitivity (41–70%) and specificity (91–98%), depending on
the population under study and the generation of an enzyme
linked immunosorbent assay (ELISA) kit.10 11 Anti-CCP Ab
now appear to be the most specific antibodies for the
diagnosis of rheumatoid arthritis, and the easiest to detect.

To our knowledge, there has been only one small study
investigating anti-CCP Ab in patients with HCV associated
arthropathy.12 Our aim in the present study was to evaluate
the prevalence of the anti-CCP Ab in a large population of
HCV infected patients with rheumatological manifestations
or Sjögren’s syndrome, and to determine its diagnostic
reliability in discriminating such cases from rheumatoid
arthritis.

METHODS
Patients
The study included 147 HCV infected patients (positive anti-
HCV antibodies and HCV RNA), followed in the same
internal medicine department. Epidemiological, clinical,
immunochemical, virological, and liver histology features
were collected retrospectively for each patient.

Sjögren’s syndrome was defined, according to the
European classification criteria,13 by the presence of a sicca
syndrome (ocular or buccal) and severe histological damage
on labial salivary gland biopsy, corresponding to stages III
and IV of Chisholm and Mason’s scoring system. The
presence of anti-SSA or anti-SSB antibodies was assessed
(detected by ELISA) but was not required for the diagnosis of
Sjögren’s syndrome.

A control group for the diagnostic reliability of the anti-
CCP Ab and RF comprised 64 patients with a definite
diagnosis of rheumatoid arthritis (78.5% female), fulfilling
the American College of Rheumatology criteria for this
disease.14

Anti-CCP Ab and RF determination
Sera previously stored at 280 C̊ were used for the detection
of RF and anti-CCP Ab. The anti-CCP Ab were detected using
an Immunoscan rheumatoid arthritis ELISA kit (second
generation; Euro-Diagnostica, provided by DiaSorin, Antony,

Abbreviations: anti-CCP Ab, anti-cyclic citrullinated peptide
antibodies; AUC, area under the curve; HCV, hepatitis C virus; MC,
mixed cryoglobulin; NPV, negative predictive value; PPV, positive
predictive value; RF, rheumatoid factor
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France) with a manufacturer’s cut off of positivity of 25 U/
ml; IgM-RF was detected using the FIDISTM Rheuma kit
(BMD, Marne la Vallée, France) with a manufacturer’s
cut off of positivity of 30 IU/ml.

Statistical analysis
Qualitative values between two groups were compared by the
x2 test and quantitative values by the non-parametric Mann–
Whitney test using EPI INFO 2002 software (CDC, Atlanta,
Georgia, USA). Significance was assumed at p,0.05. The
MedCalcH software (version 7.5.0.0) was used for the
evaluation of the diagnostic features (receiver operating
characteristic (ROC) curve, sensitivity, specificity, and posi-
tive and negative predictive values).

RESULTS
Epidemiological and clinical features of the patients
studied
We enrolled 147 HCV infected patients with a mean (SD) age
of 58 (15.6) years; 52% were women and 56% of HCV
genotype 1. At liver biopsy (analysed using the Metavir
scoring system), 47% had significant fibrosis (F2F3F4) and
13.6% had cirrhosis (F4). Seventy eight patients (53%) had a
mixed cryoglobulin and 38 (26%) presented with clinical
manifestations related to systemic vasculitis. Overall, 64 HCV
infected patients (43.5%) had at least one of the clinical
extrahepatic manifestations detailed in fig 1. Thirty five had
rheumatological involvement (23.8%) and seven had
Sjögren’s syndrome (4.8%); none of the latter were positive
for anti-SSA or anti-SSB antibodies.

The 35 HCV infected patients with arthralgia tended to be
older (62.2 (16) v 56.6 (15) years; p = 0.07) and more often
female (66% v 48%; p = 0.07) than the patients without

arthralgia. They more often had mixed cryoglobulins (86% v
43%; p,1024), mostly type II MC (60% v 17.9%; p,1024).
There was no difference in the severity of liver disease
(table 1).

The 64 patients with definite rheumatoid arthritis were
mainly female (87.5%). Their mean (SD) age was 58.6 (14.1)
years, similar to the HCV infected patients (57.7 (15.5) years)
(p = 0.9). None of them had definite Sjögren’s syndrome.

Diagnostic values of the rheumatoid factor assay
RF was more often positive in patients with rheumatoid
arthritis (81%) than in the HCV infected patients as a whole
(33%) (p,1025) or in those with arthralgia (54%)
(p = 0.009). HCV infected patients with arthralgia were more
likely to be RF positive than those without arthralgia (54% v
27%; p = 0.003). Among the seven HCV infected patients
with Sjögren’s syndrome, only one was RF positive (14%).
Using an ROC curve analysis to assess the reliability of RF to
distinguish rheumatoid arthritis from HCV associated arthro-
pathy, the area under the ROC curve (AUC) was 0.55 (95%
confidence interval (CI), 0.45 to 0.65). The greatest accuracy
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Figure 1 Hepatitis C virus associated extrahepatic manifestations
among infected patients. B-NH lymphoma, non-Hodgkin B cell
lymphoma.

Table 1 Comparative analysis of hepatitis C virus infected patients according to the
presence of arthralgia

HCV with arthralgia
(n = 35)

HCV without arthralgia
(n = 112) p Value

Female 23 (65.7%) 54 (48.2%) 0.07
Age (years) (mean (SD)) 62.2 (16.0) 56.6 (15.0) 0.07
Metavir fibrosis score (mean (SD)) 1.8 (1.1) 1.7 (1.3) 0.5
Mixed cryoglobulin, n (%) 30 (85.7%) 48 (42.9%) ,1024

Type II 21 (60%) 20 (17.9%) ,1024

Type III 8 (22.9%) 22 (19.6%) 0.86
Oligoclonal type 1 (2.9%) 6 (5.4%) 0.9

RF positive 19 (54.3%) 30 (26.8%) 0.003
Anti-CCP Ab 2 (5.7%) 0 (0%) 0.01

Values are n (%) unless stated otherwise.
Anti-CCP Ab, anti-cyclic citrullinated peptide antibodies; HCV, hepatitis C virus; RF, rheumatoid factor.
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Figure 2 Diagnostic value of the anti-cyclic citrullinated peptide
antibodies (anti-CCP Ab) and rheumatoid factor (RF) for discriminating
between rheumatoid arthritis and hepatitis C virus associated
arthropathy, assessed by the area under the receiver operating
characteristic curve (AUC): anti-CCP (bold line), AUC = 0.94 (95%
confidence interval, 0.87 to 0.98); RF (dotted line), AUC = 0.55 (0.45 to
0.65) (p,1023).
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of RF positivity for the diagnosis of rheumatoid arthritis was
reached at a cut off value of 15 IU/ml, with a sensitivity of
89%, a specificity of 46%, a positive predictive value (PPV) of
75%, and a negative predictive value (NPV) of 70%. Taking
into account the manufacturer’s cut off at 30 IU/ml, the
diagnostic values of RF positivity for rheumatoid arthritis
were defined by a sensitivity of 81%, a specificity of 46%, a
PPV of 73%, and an NPV of 57% (fig 2).

Diagnostic value of the anti-CCP antibodies assay
Anti-CCP Ab were found positive in only two HCV infected
patients among those presenting with arthralgia (5.7%),
compared with none of the 112 HCV infected patients
without arthralgia and none of the seven HCV infected
patients with Sjögren’s syndrome. In contrast, 50 patients
with rheumatoid arthritis were positive for anti-CCP Ab
(78%). The AUC was 0.94 (95% CI, 0.87 to 0.98), and the
greatest accuracy of anti-CCP Ab positivity for the diagnosis
of rheumatoid arthritis was reached at a cut off of 19 U/ml,
with a sensitivity of 87.5%, a specificity of 94.3%, a PPV of
96.6%, and an NPV of 80.5%. Using the manufacturer’s
cut off at 25 U/ml, anti-CCP Ab positivity had a sensitivity of
78%, a specificity of 94.3%, a PPV of 96%, and an NPV of 70%
for the diagnosis of rheumatoid arthritis (fig 2).

DISCUSSION
Rheumatological manifestations are common during HCV
infection and in some cases may mimic the onset of
rheumatoid arthritis. In the absence of deforming lesions or
articular destruction—both of which are uncommon in
recent onset rheumatoid arthritis—a definite diagnosis and
specific treatment are usually delayed. Our results showed
that anti-CCP antibodies were rarely positive among HCV
infected patients with arthralgia (5.7%) or Sjögren’s syn-
drome (0%), whereas they were present in 78% of patients
with rheumatoid arthritis.

The detection of RF is not a reliable diagnostic tool, as
many cases of recent onset rheumatoid arthritis are
seronegative, while many non-rheumatoid conditions—such
as connective tissue diseases and HCV infection—may be
seropositive. Among HCV infected patients, 30–68% are RF
positive.1 3 In the present study, we found that RF was more
commonly present in patients with arthralgia (54%) than
those without arthralgia (27%) (p = 0.003). Despite a high
prevalence of RF among patients with rheumatoid arthritis
(81%), the PPV remained low (73%).

With regard to the prevalence of the anti-CCP Ab, a
previous study among HCV infected patients using a second
generation ELISA kit (cut off = 20 U/ml) reported a preva-
lence of 6.9% (2/29) in patients with mixed cryoglobulins and
0% (0/50) in those without.15 No correlation with the
presence of rheumatological manifestations was reported,
but neither of the two patients who were positive for anti-
CCP Ab had definite or suspected rheumatoid arthritis.

In relation to the prevalence of anti-CCP Ab in HCV
associated arthropathy, only one small study has been
published.12 In a cohort of 39 HCV infected patients,
including 31 with arthropathy, compared with 30 patients
with definite rheumatoid arthritis, anti-CCP Ab was present
in 77% of the patients with rheumatoid arthritis and in none
of HCV infected patients. In the present study, anti-CCP Ab
detection was carried out in a larger population of 147 HCV
infected patients. Our study population, moreover, reflects
the classical characteristics of HCV infected patients, with
about 50% of them having mixed cryoglobulins and 24%
arthralgia.1 Anti-CCP Ab, detected by a second generation
ELISA kit, were found positive in only two HCV infected
patients with arthralgia (5.7%). These two patients did not
develop any further signs of rheumatoid arthritis.

Interestingly, none of the seven HCV infected patients with
definite Sjögren’s syndrome was positive for anti-CCP Ab. In
a larger cohort of patients with primary Sjögren’s syndrome,
only 7.5% were positive for anti-CCP Ab.16 Conversely, anti-
CCP Ab positivity was found in 78% of patients with
rheumatoid arthritis, in accordance with previously reported
prevalences.10 11

Conclusions
The distinction between HCV associated arthropathy and
rheumatoid arthritis has great relevance for clinicians. Our
results in a large patient cohort showed that anti-CCP
antibodies were rarely present in HCV infected patients and
were a reliable serological marker to discriminate between
patients with HCV associated rheumatological manifestations
and patients with rheumatoid arthritis.

Authors’ affiliations
. . . . . . . . . . . . . . . . . . . . .

D Sène, N Limal, J-C Piette, P Cacoub, Department of Internal Medicine,
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