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Predictive Value of Antibodies to Cyclic Citrullinated
Peptide in Patients with Very Early Inflammatory
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KARIM RAZA, MIKE BREESE, PETER NIGHTINGALE, KANTA KUMAR, TANYA POTTER, 
DAVID M. CARRUTHERS, DEVA SITUNAYAKE, CAROLINE GORDON, CHRISTOPHER D. BUCKLEY, 
MIKE SALMON, and GEORGE D. KITAS

ABSTRACT. Objective. To study the prognostic value of antibodies to cyclic citrullinated peptide (anti-CCP) and
rheumatoid factor (RF), alone and in combination, in patients with very early synovitis.
Methods. A cross-sectional study was performed in patients with established inflammatory and non-
inflammatory disease to validate the assay in our unit and confirm previously reported sensitivities
and specificities of anti-CCP antibodies. Subsequently, patients with synovitis of ≤ 3 months’ dura-
tion were followed for 72 weeks and the ability of anti-CCP antibodies and RF to predict the devel-
opment of rheumatoid arthritis (RA) and persistent inflammatory arthritis was assessed.
Results. One hundred twenty-four patients were assessed in the initial cross-sectional study. Anti-
CCP antibodies and RF were detected by ELISA in only 4% of patients with non-RA inflammatory
disease and in no patient with noninflammatory disease. Ninety-six patients with very early synovi-
tis were assessed longitudinally. In these patients with early arthritis, the combination of anti-CCP
antibodies and RF had a specificity, positive predictive value (PPV), sensitivity, and negative pre-
dictive value (NPV) for a diagnosis of RA of 100%, 100%, 58%, and 88%, respectively. The speci-
ficity, PPV, sensitivity, and NPV of this antibody combination for the development of persistent dis-
ease-fulfilling classification criteria for RA were 97%, 86%, 63%, and 91%, respectively.
Conclusion. In patients with synovitis of ≤ 3 months’ duration, a combination of anti-CCP anti-
bodies and RF has a high specificity and PPV for the development of persistent RA. This autoanti-
body combination can be used to identify patients with disease destined to develop RA who may be
appropriate for very early intervention. (J Rheumatol 2005;32:231–8)
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Damage to bone and cartilage is usually apparent within the
first year of symptoms in patients with rheumatoid arthritis
(RA)1,2. Many have extrapolated this to suggest that early
therapy will reduce damage by reducing the patient’s cumu-
lative inflammatory burden3-5. In therapeutic studies of
“early” intervention (variably defined but usually within the
first 2 years of disease onset), “early” aggressive therapy
does indeed reduce disease activity while it is being admin-
istered6-10, but its ability to modify the underlying course of
disease within this timeframe has been disappointing11,12.
However, there is some evidence that treatment within the
first few months of disease may be qualitatively superior to
later therapy13. There is increasing interest in the concept
that this very early phase represents a pathologically unique
therapeutic window in RA during which intervention may
not only control inflammation but also switch off the dis-
ease. Such a very early and transient therapeutic window
presents the challenge of distinguishing patients with syn-
ovitis destined to develop RA (who would benefit from
treatment) from those with self-limiting disease or those
whose synovitis persists but who do not develop RA.
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Considerable effort has been applied to identifying predic-
tors of persistence in patients with “early” inflammatory
arthritis. In patients with symmetrical peripheral polyarthri-
tis and symptoms of < 6 months’ duration the combination
of a positive rheumatoid factor (RF) latex agglutination test
and an erythrocyte sedimentation rate (ESR) > 30 mm/h had
a specificity and sensitivity of 94% and 69%, respectively,
for the prediction of persistence14. In patients with inflam-
matory arthritis of < 12 months’ duration and involvement
of ≥ 2 joints the only significant independent predictor of
persistence was a disease duration of > 12 weeks15. In
patients with symptoms of < 2 years’ duration, the strongest
predictors of persistence were a disease duration of > 6
months and seropositivity for anti-cyclic citrullinated pep-
tide (anti-CCP) antibody16. Predicting persistence, and the
development of RA, has not been addressed in patients with
synovitis of very short duration.

Autoantibodies directed against citrullinated proteins
have been recognized as markers of RA for over 40
years17,18. Since the development of a synthetic CCP for use
in an ELISA19 there has been increasing interest in these
antibodies as diagnostic and prognostic markers19-21 and in
the role of citrullinated peptides in the pathogenesis of
RA22. The utility of anti-CCP antibodies for the diagnosis of
RA has been assessed in a number of populations, with
specificities for RA being > 90% in all studies (90%, 91%,
96%, 98%19,23-25), although with lower sensitivities (66%,
41%, 48%, 43%19,23-25). Recent data suggest that produc-
tion of anti-CCP antibodies, like RF, may predate the devel-
opment of RA in at least a third of patients26-28. Such
autoantibodies, preceding the onset of symptoms, may be
either pathogenic or an epiphenomenon consequent upon
subclinical synovial inflammation. Indeed, synovial disease
is known to predate clinical manifestations of arthritis in
animal models, and histological evidence of synovial
inflammation is common in clinically uninvolved joints in
patients with RA29,30. Whatever the explanation for their
presence preclinically, these antibodies may be a useful pre-
dictive marker in very early disease. We undertook a cross-
sectional study to confirm previously reported sensitivities
and specificities of anti-CCP antibodies in patients with
inflammatory and noninflammatory disease, and then a lon-
gitudinal study to assess the utility of this antibody in pre-
dicting the outcome of very early synovitis (≤ 3 months’
duration).

MATERIALS AND METHODS
Antibodies to CCP and RF were measured in 221 patients. One hundred
twenty-four patients with established inflammatory and noninflammatory
diseases were assessed in a cross-sectional study. Patients with established
diagnoses were consecutively recruited from either routine rheumatology
outpatient clinics or from a hyperlipidemia clinic. Patients had established
RA seropositive for RF by latex testing (at presentation and at the time of
sample collection; n = 22), established RA seronegative for RF by latex
testing (at presentation and time of sample collection; n = 20), Wegener’s
granulomatosis (WG; n = 10), systemic lupus erythematosus (SLE; n = 10),

ankylosing spondylitis (AS; n = 12), inflammatory bowel disease (IBD:
Crohn’s disease, n = 7; ulcerative colitis, n = 3), sarcoidosis (with hilar
lymphadenopathy and articular involvement; n = 10), osteoarthritis (OA; n
= 10), or hyperlipidemia (with no history of inflammatory disease; n = 20).

Ninety-seven patients were consecutively recruited from the very early
inflammatory arthritis clinic at City Hospital, Birmingham, with synovitis
of at least one joint and a symptom duration of ≤ 3 months. Patients were
followed for up to 18 months. Patients were classified as having RA if they
fulfilled 1987 American Rheumatism Association (ARA) criteria at any
stage during their followup31. Both list and tree formats were applied,
allowing criteria to be satisfied cumulatively. While these criteria have no
exclusions, we excluded from the RA category patients with alternative
rheumatological diagnoses explaining their inflammatory arthritis. Thus,
for example, one patient with polymyositis related arthritis who fulfilled
criteria for RA was not included in the RA group. Patients were diagnosed
with reactive arthritis (ReA), psoriatic arthritis (PsA), and a number of mis-
cellaneous conditions according to established criteria32-36. The presence of
uric acid crystals in synovial fluid was taken as diagnostic of gout.
Pseudogout was diagnosed if calcium pyrophosphate crystals were present
in the absence of other causes of inflammatory arthritis. Patients were clas-
sified as having persistent or resolving synovitis at their final followup.
Resolving arthritis was diagnosed if there was no evidence of joint related
soft tissue swelling on examination and the patient had not received disease
modifying antirheumatic drugs (DMARD) or steroid treatment within the
previous 3 months16,37. In contrast, persistent joint related swelling or treat-
ment with DMARD or steroids, at any dose, for inflammatory joint symp-
toms (within the previous 3 months) defined persistence. The study was
approved by the local research ethics committees and all patients gave writ-
ten informed consent.

IgG anti-CCP antibody was detected using the DiastatTM anti-CCP
assay (Axis-Shield Diagnostics Ltd., Dundee, UK) and seropositivity
defined as a titer ≥ 10 IU/ml. RF was measured using both a latex aggluti-
nation test (RA80 Eiken, Mast Diagnostics, Bootle, UK) and an ELISA
(AutostatTM II Total RF; Hycor Biomedical Ltd., Penicuik, UK) in which
seropositivity was defined as a titer ≥ 30 IU/ml.

Statistical analysis. For binary variables, groups were compared using the
chi-square test. For continuous variables involving 2 groups, groups were
compared using the Mann-Whitney test. For continuous variables involv-
ing more than 2 groups, groups were compared using the Kruskal-Wallis
test; where the difference between groups was statistically significant at the
5% level intergroup comparisons were performed using Dunn’s test. Binary
logistic regression analysis was performed using SPSS software.

RESULTS
Cross-sectional study. Anti-CCP antibody was positive in 3
of 52 patients (6%) with non-RA inflammatory disease, and
was not detected in patients with noninflammatory disease
(OA and hyperlipidemia) (Table 1, Figure 1). The percent-
ages of these patients who were seropositive for RF, meas-
ured by ELISA, alone and in combination with anti-CCP
antibodies are shown in Table 1. Anti-CCP antibody was
detected in 86% of patients with established RA seropositive
for RF (Table 1, Figure 1). Anti-CCP antibody was detected
in 25% of patients with established RA who were seronega-
tive for RF by latex agglutination. In 3 (15%) of these
patients, RF was detected by ELISA. Within this population,
the specificity and sensitivity of the presence of anti-CCP
antibody for a diagnosis of RA were 96% and 57%, respec-
tively. If the cutoff for seropositivity was reduced to 5
IU/ml, the specificity and sensitivity were 95% and 62%,
respectively.
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Very early inflammatory arthritis. The outcomes of the 97
patients with very early inflammatory arthritis are shown in
Figure 2. Followup was inadequate to determine outcome in
one patient, who was excluded from further analysis. The
median duration of followup from symptom onset for the
remaining patients was 78 weeks (interquartile range, IQR,
74 to 82 weeks). Although all patients were encouraged to
attend for followup for 72 weeks, 13 patients with resolving

disease did not return for complete followup after their dis-
ease had resolved. For these 13 patients, the median duration
of followup was 49 weeks (range 6–70 weeks). The baseline
characteristics of the 96 patients are shown in Table 2.

Twenty-four (25%) of the patients with very early
inflammatory arthritis were classified as having RA at some
point during followup and 72 (75%) were not. Of those 24
fulfilling criteria for RA, 19 (79%) had persistent disease
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Table 1. Rheumatoid factor (RF) ELISA and anti-CCP antibodies in patients with established inflammatory dis-
eases and with noninflammatory diagnoses.

Female, % Age, yrs, RF ELISA Anti-CCP RF ELISA Positive
median (IQR) Positive, % ELISA and Anti-CCP

Positive, % ELISA Positive, %

WG, n = 10 70 62 (44.5–77) 0 0 0
SLE, n = 10 90 59 (34.5–74) 40 10 10
AS, n = 12 17 47 (37–50.5) 0 0 0
Inflammatory bowel 50 62.5 (52–74.5) 30 20 10
disease, n = 10
Sarcoidosis, n = 10 30 48.5 (37.5–64) 10 0 0
OA, n = 10 60 60.5 (49–72) 10 0 0
Hyperlipidemia, n = 20 40 56 (47–60) 0 0 0
Seropositive RA, n = 22 57 70 (62.5–74) 100 86 86
Seronegative RA*, n = 20 70 62 (53.5–72) 15 25 10

* Seronegative RA defined on the basis of RF tested by latex agglutination. WG: Wegener’s granulomatosis,
SLE: systemic lupus erythematosus, AS: ankylosing spondylitis, OA: osteoarthritis; RA: rheumatoid arthritis.

Figure 1. Anti-CCP antibody titers (IU/ml) in patients with established rheumatological and non-
rheumatological diagnoses in the cross-sectional study and in patients with very early inflamma-
tory arthritis. WG: Wegener’s granulomatosis, SLE: systemic lupus erythematosus, AS: ankylos-
ing spondylitis, IBD: inflammatory bowel disease, OA: osteoarthritis, RA: rheumatoid arthritis.
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and 5 (21%) had disease that resolved during followup. Of
these 5 patients, 3 fulfilled classification criteria for RA by
tree and list formats, one by list format alone, and one by
tree format alone. Two of these 5 patients were seropositive
for both anti-CCP antibodies and RF by latex agglutination
and ELISA. One had presented with an 8 week history of
wrist synovitis, which had resolved at 4 week followup
(without steroid treatment) and remained in remission at 72
weeks (anti-CCP antibody titer 26 IU/ml). The other had a 6
week history of wrist, knee and ankle synovitis, was treated
with intraarticular and intramuscular steroid, and remained
in remission at 72 weeks (anti-CCP antibody titer 27 IU/ml).
During followup, 4 of the 5 patients (80%) with resolving
RA received steroid therapy (usually intraarticular). In this
study, we assessed the value of seropositivity for RF, as well

as anti-CCP antibody, in predicting the development of RA.
Determining the prognostic value of a variable (e.g., RF)
when the presence of that variable contributes to the deter-
mination of outcome (e.g., classification of a patient as hav-
ing RA) can lead to a circular argument. However, if RF is
excluded from the classification criteria, 17 of 19 patients
with persistent RA and 3 of 5 patients with resolving RA are
still classified as having RA.

Of the 72 patients with non-RA inflammatory arthritis,
23 had persistent disease (unclassified, n = 14; PsA, n = 4;
arthritis related to IBD, n = 2; polymyositis, n = 1; dermato-
myositis, n = 1; and Behçet’s disease, n = 1) and 49 patients
had resolving disease (unclassified, n = 33; ReA, n = 6;
gout, n = 6; pseudogout, n = 1; PsA, n = 2; and IBD related
arthritis, n = 1). Only one patient in the non-RA group was
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Figure 2. Outcomes of 97 patients with very early inflammatory arthritis. RA: rheumatoid arthritis, PsA: psoriat-
ic arthritis, ReA: reactive arthritis; ARA: American Rheumatism Association, FU: followup..

Table 2. Baseline characteristics of patients with very early inflammatory arthritis.

RA Non-RA
Persistent Resolving Persistent Resolving p

N 19 5 23 49
Female, % 58 60 35 41 NS**
Age, yrs* 67 (59–74) 56 (44–61) 37 (25–58) 41 (32–54) p = 0.0003†

RA persistent vs non-RA persistent p < 0.001
RA persistent vs non-RA resolving p < 0.01

Symptom duration, wks* 6 (4–9) 8 (5–12) 7 (4–10) 3 (2–7) p = 0.001†

Intergroup comparisons NS
Initial CRP, mg/l * 25 (18–41) 19 (9–81) 46 (24–95) 23 (7–56) NS†

No. swollen joints* 5 (2–7) 5 (1–11) 2 (1–3) 2 (1–3) p = 0.0005†

RA persistent vs non-RA resolving p < 0.01
No. swollen joint areas* 3 (2–4) 5 (1–5) 2 (1–3) 1 (1–2.5) p = 0.001†

RA persistent vs non-RA resolving p <  0.01
RA resolving vs non-RA resolving p < 0.01

* Results given as median (interquartile range) except for RA (Resolving), where median (range) are given. ** Groups compared using chi-square test. 
† Groups compared using Kruskal-Wallis test, where the difference between groups was statistically significant at the 5% level, intergroup comparisons were
performed using Dunn’s test. NS: not significant.
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seropositive for anti-CCP antibodies. This patient had PsA
diagnosed on the basis of bilateral knee synovitis with pso-
riasis, nail pitting, and onycholysis (anti-CCP antibody titer
62 IU/ml). No patient with non-RA disease was seropositive
for both RF (measured using either ELISA or latex aggluti-
nation) and anti-CCP antibodies. During followup, 20 of the
49 patients (41%; unclassified, n = 10; ReA, n = 5; crystal
arthritis, n = 3; PsA, n = 1; and IBD related arthritis, n = 1)
with resolving non-RA inflammatory arthritis received
steroid therapy (usually intraarticular).

The specificity, positive predictive value (PPV), sensitiv-
ity, and negative predictive value (NPV) of RF detected by
ELISA for the development of disease-fulfilling classifica-
tion criteria for RA were 94%, 79%, 63%, and 88%, respec-
tively (Table 3). Results were very similar for RF detected
by latex testing (specificity, PPV, sensitivity, and NPV: 96%,
83%, 63%, and 88%, respectively). The presence of anti-
CCP antibody alone had a greater specificity (99%) and PPV
(94%) (Table 3). When the presence of anti-CCP antibody
was combined with RF detected by ELISA, the specificity
and PPV for RA were 100%, although with a sensitivity
reduced to 58% (Table 3). Results were identical for the
combination of RF detected by latex agglutination and anti-
CCP antibody.

If patients fulfilling classification criteria for RA and
whose disease persisted were analyzed independently and
compared with all other patients, the combination of
seropositivity for RF detected by ELISA and anti-CCP anti-
bodies again had the highest specificity and PPV for the
development of persistent RA (97% and 86%, respectively),
with a sensitivity and NPV of 63% and 91%, respectively
(Table 3). Results again were identical for the combination
of RF detected by latex agglutination and anti-CCP antibod-
ies. The specificity and PPV of anti-CCP antibody alone
were 96% and 81% with a sensitivity and NPV of 68% and
93% (Table 3). If the cutoff for seropositivity for anti-CCP

antibodies was reduced to 5 IU/ml (Figure 1), the specifici-
ty and PPV of anti-CCP antibodies alone for the prediction
of persistent RA were 94% and 72% with a sensitivity and
NPV of 68% and 92%, respectively.

We assessed the relationship between a number of other
baseline characteristics and patient outcome (Table 2).
Patients with persistent RA had a median of 5 swollen joints
(IQR 2–7) and 3 swollen joint areas (IQR 2–4) at presenta-
tion. These were significantly greater than in patients with
non-RA resolving disease (Table 2). In addition, patients
with persistent RA had significantly more swollen joints and
more swollen joint areas at initial presentation compared
with all other patients combined (Mann-Whitney test, p =
0.002 and p = 0.01, respectively). Patients with persistent
RA were also significantly older than patients with non-RA
persistent and non-RA resolving disease (Table 2) and sig-
nificantly older than patients in the 3 other groups combined
(Mann-Whitney test, p < 0.001). The symptom duration at
presentation in patients who developed persistent RA was no
different from that of patients in the other 3 groups (Table 2).
When patients with persistent RA were compared with all
other patients together, again there was no significant differ-
ence in symptom duration (Mann-Whitney test, p = 0.07).

We used binary logistic regression analysis to determine
which baseline characteristics were independently predic-
tive of the development of persistent RA. The baseline char-
acteristics chosen for analysis are shown in Table 4. We
included criteria that form part of the 1987 ARA classifica-
tion criteria for RA. While univariate analysis revealed that
age, arthritis of ≥ 3 joint areas, arthritis of hand joints, and
seropositivity for both RF and anti-CCP antibodies were all
significantly associated with the development of persistent
RA, binary logistic regression analysis revealed that only
age, symmetrical arthritis, and seropositivity for both RF
and anti-CCP antibodies were significant independent pre-
dictors of the development of persistent RA (Table 4).
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Table 3. Sensitivity, specificity, positive (PPV), and negative predictive values (NPV) of seropositivity for RF
by ELISA and anti-CCP antibodies in patients with very early inflammatory arthritis.

Diagnosis RF ELISA Anti-CCP ELISA RF ELISA RF ELISA
Positive Positive Positive Positive

and Anti-CCP or Anti-CCP
ELISA Positive ELISA Positive

RA, n = 24 Persistent, n = 19 13 13 12 14
Resolving, n = 5 2 2 2 2

Non-RA, n = 72 Persistent, n = 23 0 1 0 1
Resolving, n = 49 4 0 0 4

RA (n = 24) vs Sensitivity, % 63 63 58 67
Non-RA (n = 72) Specificity, % 94 99 100 93

PPV, % 79 94 100 76
NPV, % 88 89 88 89

RA persistent Sensitivity, % 68 68 63 74
(n = 19) vs other Specificity, % 92 96 97 91
(n = 77) PPV, % 68 81 86 67

NPV, % 92 93 91 93
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Seropositivity for both RF and anti-CCP antibody was the
most significant independent predictor in this analysis.
Taking this analysis as model 1, we repeated it, replacing
seropositivity for both RF and anti-CCP antibody with:
seropositivity for RF alone (model 2); seropositivity for
anti-CCP antibody alone (model 3); and 3 separate vari-
ables, namely seropositivity for RF, seropositivity for anti-
CCP antibody, and seropositivity for both RF and anti-CCP
antibody (model 4). By determining the –2 log likelihood of
each of these models we were able to assess how these anti-
body variables compared for prediction of the development
of persistent RA. The –2 log likelihood for model 4 was
37.7. This was significantly better than that for model 2,
which used RF alone (–2 log likelihood 45.5; p < 0.05).
However, there was no statistically significant difference
between model 4 and models 1 and 3 (–2 log likelihood 41.2
and 38.2, respectively).

DISCUSSION
The ability to predict the development of RA in patients
with very early inflammatory arthritis is important if thera-
py is to be targeted at such patients. Anti-CCP antibody has
been widely reported to have a high specificity for estab-
lished RA. In patients presenting with “recent” onset syn-
ovitis (duration ≤ 24 months), the specificity and sensitivi-
ty of anti-CCP antibody for the diagnosis of RA were 96%
and 48%, respectively, compared with 91% and 54%,
respectively, for IgM RF19. A requirement for both anti-CCP
antibody and RF increased the specificity to 98%, while
reducing the sensitivity to 39%. Results were similar in
patients with inflammatory arthritis of up to 12 months’
duration, where the presence of anti-CCP antibody had a
specificity and sensitivity of 91% and 41%, although

patients with synovitis of < 6 weeks’ duration were exclud-
ed from this study24. Excluding patients with very early syn-
ovitis from studies predicting outcome is not necessarily
helpful, as it is precisely these patients who may benefit
most from early aggressive therapy.

This is the first study that has assessed the utility of anti-
CCP antibodies in patients with very early inflammatory
arthritis. Our study has a number of limitations. First, the
number of patients is relatively small. Second, it is possible
that treatment may have had an effect on the development of
sufficient ARA criteria necessary to classify patients as hav-
ing RA. Thus, for example, 17 of the 23 patients with non-
RA persistent arthritis had been treated with a second-line
antirheumatic drug or oral prednisolone. In theory, some of
these patients may have developed criteria to allow classifi-
cation as RA had these medications not been commenced. In
addition, 4 of 5 patients with resolving RA and 20 of 49
patients with resolving non-RA inflammatory arthritis were
treated with steroid (usually by the intraarticular route) with
the steroid injection having been given > 3 months before
the final clinical assessment. Again, it is possible that this
therapy may have switched off the disease and prevented the
development of RA, although currently there is little evi-
dence to support such a role for steroid.

We found that seropositivity for a combination of RF and
anti-CCP antibody was associated with a specificity and
PPV of 100% for the diagnosis of RA. However, 21% of
patients fulfilling classification criteria for RA had disease
that resolved on followup. The utility of the 1987 ARA cri-
teria in early disease has been questioned by many38.
Indeed, in patients with early inflammatory polyarthritis,
satisfaction of these classification criteria at baseline had a
PPV for disease persistence at 3 years of only 82% by tree
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Table 4. The predictive value of a range of baseline characteristics for the development of persistent RA in
patients with very early inflammatory arthritis. Results of binary logistic regression analysis.

RA Persistent, Other, Univariate Binary Logistic Regression Analysis
Analysis

n = 19 n = 77 p OR (95% CI)* p

Age, yrs, median (IQR) 67 (59–74) 41 (30–56) < 0.001 1.08 (1.01–1.2) 0.02
Female, % 58 40 0.26 1.5 (0.3–8.7) 0.65
Symptom duration > 6 47 38 0.55 0.4 (0.05–3.4) 0.41
weeks, %
EMS ≥ 1 h, % 53 34 0.09 1.03 (0.1–7.4) 0.98
Arthritis of ≥ 3 joint 58 27 0.02 1.7 (0.2–12.2) 0.62
areas, %
Arthritis of wrist or MCP 79 36 0.002 5.3 (0.7–42.1) 0.11
or PIP joints, %
Symmetrical arthritis, % 37 21 0.27 10.2 (1.1–96.2) 0.04
Subcutaneous nodules, % 5 3 0.53 0.5 (0.01–24) 0.72
RF ELISA positive and 63 3 < 0.001 79.6 (7.5–849.9) < 0.001
anti-CCP ELISA positive, %

* For age, the odds ratio is per year-increase in age. EMS: early morning stiffness. MCP: metacarpophalangeal.
PIP: proximal interphalangeal.

Personal non-commercial use only.  The Journal of Rheumatology Copyright © 2005.  All rights reserved.



format and 85% by list format39. From a pragmatic view-
point, clinicians are interested in predicting the development
of persistent disease fulfilling criteria for RA. Analyzing
such patients separately, the specificity, PPV, sensitivity, and
NPV of a combination of seropositivity for RF and anti-
CCP antibody for the prediction of persistent RA in our pop-
ulation were 97%, 86%, 63%, and 91%, respectively. These
results are similar to those from other studies of patients
with synovitis within the first few years of disease. This
combination of autoantibodies is apparent in some patients
with other established inflammatory diseases. However, in
patients with very early synovitis it can be used with high
specificity and PPV to identify those destined to develop RA
who may be appropriate for very early intervention. Binary
logistic regression analysis, including a range of baseline
clinical variables and the combination of RF and anti-CCP
antibodies, revealed that seropositivity for these antibodies
was the strongest independent predictor of the development
of persistent RA.

In our population RF alone had a relatively high speci-
ficity for the subsequent diagnosis of RA. Most other stud-
ies have reported specificities of between 80% and 90%. For
example, the specificity of RF for a subsequent diagnosis of
RA was 87% in a study of patients with synovitis of < 1 year
duration24 and was 88% in the Austrian very early arthritis
cohort40. However, in our population, combining RF with a
measurement of anti-CCP antibodies afforded some addi-
tional specificity. This may be important if the presence of
these autoantibodies is to influence treatment decisions in
very early synovitis, where minimizing exposure of patients
who are not going to develop RA to potentially toxic thera-
pies is desirable.
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