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Antinuclear Antibodies and Clinical Associations 
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PETER J. MADDISON, and the QUINS Trial Study Group

ABSTRACT. Objective. To assess the prevalence of disease-specific autoantibodies in patients with limited cuta-
neous systemic sclerosis (lcSSc).
Methods. Sera from 180 patients with lcSSc were analyzed for antinuclear antibody (ANA). Clinical
characteristics were compared in the presence or absence of specific autoantibodies. 
Results. SSc-specific antibodies were detected in 135 patients (75%). Associations were found
between anticentromere antibody and age at lcSSc diagnosis, telangiectasia, reduced creatinine
clearance, and selective reduction in DLCO, and between antitopoisomerase-I and pulmonary
 fibrosis.
Conclusion. The majority of patients with lcSSc belong to distinctive serologic subsets, potentially
with prognostic significance. (J Rheumatol First Release Jan 15 2011; doi:10.3899/jrheum.100754)
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Systemic sclerosis (SSc) is characterized by disease-specif-
ic antinuclear antibodies (ANA) that help identify disease
subsets1. We studied whether previously reported associa-
tions with hallmark ANA held true in a more tightly defined
cohort of patients with limited cutaneous SSc (lcSSc).

MATERIALS AND METHODS
A total of 180 patients fulfilling the criteria for lcSSc2 were recruited from
20 UK centers for the QUINS trial (ISRCTN 57984704)3. The study was
approved by the Multicentre Research Ethics Committee (MREC Wales
00/09/19); all patients provided written informed consent.

The patients were recruited between March 2001 and February 2004 and
followed prospectively for up to 3 years. Clinical and serological data were
obtained as in Gliddon, et al3.

Serum samples taken at the baseline QUINS Trial visit were sent to a
central laboratory for analysis of ANA and antinucleolar antibodies
(ANoA). They were initially screened using indirect immunofluorescence
(IIF) on Hep-2 cells using a serum dilution of 1/40 and polyvalent FITC-
conjugated secondary antibody. IIF patterns were interpreted by 2 inde-
pendent, experienced observers. Positive samples were then further inves-

tigated for their autoantibody specificity. Ouchterlony immunodiffusion
was performed using a commercial antigen source (Bio-Diagnostics,
Upton-upon-Severn, UK) and rabbit thymus extract (Pel-Freez; Rogers,
AR, USA). Commercial ELISA (The Binding Site, Birmingham, UK) were
used for confirmatory purposes for anti-U1-RNP, anti-Sm, anti-Ro, anti-La,
and antitopoisomerase I (anti-topo I). Protein or RNA immunoprecipitation
of K562 cells was used to detect anti-RNA polymerase antibodies and other
ANoA such as anti-PM-Scl, anti-U3-RNP, and anti-Th/To, as described in
Betteridge, et al4.

Clinical characteristics were compared in the presence or absence of the
4 most common ANA. Fisher’s exact test was used for categorical vari-
ables, t test or Mann-Whitney U test for continuous variables, and multiple
regression to correct creatinine clearance for age.

RESULTS

All 180 patients [mean age 55 yrs (range 21–82), 154
women] were white except for 3 Asians, 2 African
Caribbeans, and 2 people of mixed race. The median dura-
tion of Raynaud’s phenomenon (RP) was 10.7 years (range
< 1 to 65 yrs) and median disease duration from fulfilling
SSc criteria was 4 years (range < 1 to 46 yrs). The median
number of organ systems affected by lcSSc was 3 (range 1
to 7). The median skin score was 5 (range 0 to 23).

ANA were detected by IIF in 96% of subjects. SSc-spe-
cific antibodies were identified in 75%, with the most fre-
quent being anticentromere antibody (ACA; Table 1).
Mostly, these antibodies were mutually exclusive (1 patient
with ACA had anti-topo I and 1 patient with ACA had anti-
PM-Scl). A further 10% had anti-U1-RNP or anti-Ro and/or
anti-La, antibody specificities recognized as markers of con-
nective tissue diseases but with less specificity for SSc. In
12%, the autoantibody specificity could not be identified.

Clinical associations are summarized in Tables 2 and 3.
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Patients who were ACA-positive were significantly older at
diagnosis, while anti-U1-RNP-positive patients were signif-
icantly younger. Age of onset and frequency and severity of
RP were not significantly different in any of the serological
groups (data not shown). Skin score was higher in anti-topo
I-positive patients and less in ACA-positive patients. A
direct comparison (Mann-Whitney U test) of skin score in
ACA and anti-topo I patients showed a significant differ-
ence (p = 0.017). ACA positivity was associated with telang-
iectasia (OR 2.4, 95% CI 1.3–4.3) but the median number of
organ systems affected, calcinosis, and levels of hemoglo-
bin, creatinine, and proteinuria showed no association with
ANA subtype. However, creatinine clearance was signifi-

cantly reduced in patients with ACA. The proportion of
ACA-positive patients with an isolated reduction of DLCO,
assessed by ratio of forced vital capacity (FVC)/DLCO of 
> 1.4 (OR 1.9, 95% CI 1.05–3.6) was significantly higher
than in non-ACA patients. The percentage of ACA-positive
patients with pulmonary artery pressure > 30 mm Hg by
transthoracic echocardiography was higher (but not
 significantly so) than that of ACA-negative patients. Of the
13 patients who had high estimated pulmonary artery pres-
sure, 8 had ACA, 4 had unidentifiable ANA, and 1 had 
anti-U3-RNP antibody. Anti-topo I was associated with lung
fibrosis (OR 6.0, 95% CI 1.9–18.7).

DISCUSSION

In this predominantly white population of patients with
lcSSc, drawn from multiple centers across England and
Wales, ACA was the predominant autoantibody specificity,
occurring in a proportion of patients similar to previous
reports5. Therefore, serologically, this was a heterogeneous
population in which mostly there was mutual exclusiveness
of SSc-specific autoantibodies.

Autoantibodies considered more commonly associated
with diffuse cutaneous SSc, such as anti-topo I, anti-RNA
polymerase antibodies, and anti-U3-RNP, were found in
14%. However, the relationship between these autoantibod-
ies and the extent and rapidity of skin involvement is not
absolute, and at least 1 other study has reported that over
30% of patients positive for anti-topo I had lcSSc6.

Similar to other reports7, patients who were ACA-posi-
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Table 1. Frequencies of antinuclear antibodies (ANA).

ANA Type No. Patients (%)

Systemic sclerosis-specific ANA
Anticentromere antibody 91 (51)
Antitopoisomerase I 16 (9)
Anti-Th/To RNP 14 (8)
Anti-PM-Scl 6 (3)
Anti-RNA pol I, II, III (one I, III only) 5 (3)
Anti-U3 RNP 3 (2)

Connective tissue disease-associated ANA
Anti-U1 RNP 15 (8)
Anti-Ro and/or anti-La 3 (2)

Other
Unidentified ANA 22 (12)
Negative 7 (4)

Table 2. Associations of antinuclear antibodies (ANA) with continuous variables. Differences for which 95% CI
do not overlap zero, and are therefore significant (p < 0.05), are shown in bold type. For t tests and multiple
regression analysis, the difference between the mean for patients with each ANA and the mean for all patients
without that ANA is shown. For Mann-Whitney U tests, the difference between median values for patients with
each ANA and for all patients without that ANA is given.

Difference Difference Difference Difference
Between ACA Between Anti-topo I Between Anti-RNP Between Anti-Th/To
(n = 91) and (n = 16) and (n = 15) and (n = 14) and

not ACA Not Anti-topo I not Anti-RNP Not Anti-Th/To
Criteria (95% CI) (95% CI) (95% CI) (95% CI)

Age at diagnosis of 4.6 –2.5 –8.6 –4.6
lcSSc, yrs (1.0 to 8.2) (–8.9 to 3.9) (–15.1 to –2.0) (–11.0 to 1.8)

Skin score* –2 2 0 0
(–3 to 0) (0 to 5) (–2 to 2) (–3 to 1)

Expected FVC, % 11.6 –9.1 –9.9 1.1
(6.7 to 16.4) (–23 to 5.0) (–19.2 to –0.6) (–6.4 to 14.6)

Expected DLCO, % –0.18 –6.4 2.4 –2.1
(–5.1 to 4.7) (–18 to 5.6) (–6.8 to 11.7) (–11.4 to 7.2)

Expected KCO*, % –6 6 8 –2
(–12 to 0) (–5 to 15) (–3 to 19) (–14 to 11)

Creatinine clearance** –12.4 12.7 –0.9 0.8
(–21.5 to –3.3) (–3.0 to 28.3) (–17.5 to 15.7) (–16.0 to 17.6)

* Difference in medians. ** Adjusted for age. ACA: anticentromere antibodies; lcSSc: limited cutaneous sys-
temic sclerosis; FVC: forced vital capacity; DLCO: diffusing lung capacity for carbon monoxide; KCO: carbon
monoxide transfer coefficient corrected for lung volumes.
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tive were older at lcSSc diagnosis and, by inference, demon-
strated a longer interval between the onset of RP and the
development of other SSc features. There was a significant
association with telangiectasia, as described by others1,8,
and reduced creatinine clearance. This result is similar to
studies using 51CrEDTA clearance as a measure of renal
function9. Patients who were ACA-positive also demon-
strated selective reduction of DLCO, indicated by an
FVC/DLCO ratio > 1.410. This ratio may predict isolated
pulmonary hypertension, especially if it exceeds 1.811. In
our patients who were ACA-positive, 9% had an estimated
pulmonary artery pressure > 30 mm Hg that was not signif-
icantly greater than in the other patients with lcSSc.
However, in terms of studying predictors for disease pro-
gression, the length of followup was not very long.

Although all patients in our study satisfied criteria for
lcSSc2, the skin score in patients with anti-topo I was sig-
nificantly higher than in those with ACA. Anti-topo I-posi-
tive patients had a significantly higher risk of developing
pulmonary fibrosis. This supports an observation7 that the
association between anti-topo I and pulmonary involvement
occurs irrespective of the extent of skin involvement and
consequently, disease classification. The presence of anti-
To/Th has also been reported to identify patients with lcSSc
at risk of pulmonary fibrosis12 and with a worse prognosis13.
However, clinical correlations were not found in this study
and only 1 of 14 patients with anti-To/Th RNP had pul-
monary fibrosis.

Our study shows that most patients with lcSSc fall into
distinct serologic subsets. Since these autoantibodies are a
very early feature, persisting throughout the course of the
disease14, ANA identification is important for predicting
SSc in patients presenting with, for example, RP.
Additionally, individual antibodies have been associated
with a particular constellation of clinical features and poten-
tially have prognostic significance.
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