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Abstract
Introduction: Rheumatoid factor (RF) and anti-citrullinated protein antibodies (ACPA) are poor prognostic factors in 
rheumatoid arthritis (RA). The therapeutic implication of antinuclear antibody (ANA) positivity in RA is still debated. 
The study aims to evaluate ANA positivity as a prognostic factor for the therapeutic response to biologics in RA.
Methods: observational study; data were gathered from the Romanian Registry of Rheumatic Diseases which 
comprises all biological-treated RA patients in Romania. We included only RA patients who were tested for ANA 
before initiating biologics.
Results: A number of 740 RA patients were included (72.4% treated with TNF-α blockers, 27.6% with rituxi-
mab). Compared to ANA-negative patients, ANA-positive patients (26.9%) had: a higher disease activity score 
(DAS28) prior to biologics, at the time of treatment switch and after the observation period; lower drug persistence  
(p < 0.001 for all tests). Multiple linear regressions showed that ANA positivity is a significant predictor of the 
current value of DAS28, independently of the presence of RF and/or ACPA (p < 0.05).
Conclusion: ANA positivity in RA patients before starting biologics may be a poor prognosis factor for efficacy and 
drug persistence. Further studies are needed to confirm these observations.
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Rezumat
Introducere: Factorul reumatoid (FR) şi anticorpii anti-CCP sunt factori de pronostic negativ cunoscuţi în tratamen-
tul poliartritei reumatoide (PR). Semnificaţia terapeutică a anticorpilor antinucleari (ANA) în PR este neclară. Stu-
diul îşi propune să evalueze pozitivitatea ANA ca factor de prognostic pentru răspunsul terapeutic la biologice în PR.
Metode: Studiu observaţional; datele au fost obţinute din Registrul Român de Boli Reumatice, care cuprinde toţi 
pacienţii cu PR din România trataţi cu biologice. Au fost incluşi în studiu numai pacienţii cu PR la care s-au testat 
ANA înaintea iniţierii terapiei biologice.
Rezultate: Au fost incluşi în studiu 740 de pacienţi cu PR (72,4% trataţi cu blocante de TNF-α, 27,6% trataţi cu 
rituximab). În comparaţie cu pacienţii fără ANA, pacienţii cu ANA pozitivi aveau (p < 0,001 pentru toate compara-
ţiile): DAS28 semnificativ mai mare înaintea iniţierii biologicului, la momentul schimbării biologicului şi la finalul 
perioadei de observaţie; persistenţă a biologicului semnificativ mai mică. Regresiile liniare multiple au arătat că 
pozitivitatea ANA este un factor predictiv semnificativ pentru valoarea DAS28, independent de prezenţa FR şi/sau 
a anticorpilor anti-CCP (p < 0,05).
Concluzii: Pozitivitatea ANA la pacienţii cu PR anterioară iniţierii terapiei biologice ar putea fi un factor de 
prognostic negativ pentru eficacitatea şi persistenţa tratamentului. Este nevoie de studii suplimentare pentru a 
confirma această observaţie.
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Introduction

Antinuclear antibodies (ANA) are a well-known 
test of autoimmunity, either systemic (e.g. sys-
temic lupus erythematosus - SLE, rheuma-
toid arthritis - RA etc.) or organ-specific (e.g. 
Hashimoto’s thyroiditis, autoimmune hepatitis 
etc.). Their low specificity is due to their pres-
ence both in non-autoimmune conditions such 
as infections (e.g. hepatitis C virus (1), human 
immunodeficiency virus (2) etc.), cancer (3), 
vascular disease (4, 5), drug-induced (includ-
ing infliximab (6)) and in normal individuals 
(7), especially in female and geriatric patients. 
Immunoassays have identified different types of 
ANA (e.g. double-stranded DNA, anti-histones, 
U1-RNP, Sm, Ro, La, Scl-70 etc.), which along 
with the staining pattern (e.g. diffuse, peripher-
al, speckled, nucleolar, centromeric) increase the 
usefulness of ANA in clinical practice, allowing 
physicians to discern between different rheuma-
tologic autoimmune diseases.

The prevalence of ANA positivity in RA var-
ies greatly in the literature and the titers of ANA 
are generally lower in RA than in autoimmune 

connective diseases such as SLE and systemic 
sclerosis (8). In RA, circulating ANA usual-
ly react with histones, but there are no routine 
tests available for clinical practice (9), and their 
appearance seems to be associated with a muta-
tion of the tumor necrosis factor (TNF) receptor 
gene (10). On one hand, advanced or prolonged 
disease (8), and on the other hand young age of 
RA onset (< 40 years) (11) are associated with a 
higher prevalence of ANA positivity in women. 
ANA-positive RA patients used more drugs pri-
or to diagnosis (12), presented an increased lev-
el of pain, had a higher prevalence of vasculitis 
and of other extra-articular manifestations (13) 
and presented adverse events caused by disease 
modifying anti-rheumatic drugs (DMARDs).

The therapeutic target in RA is achieving 
remission or low disease activity (LDA) (14). 
Among the known poor prognostic factors are 
positive titers of anti-citrullinated protein antibod-
ies (ACPA) and rheumatoid factors (RF) (15). The 
amount of evidence for the clinical significance 
and the therapeutic implications of ANA positiv-
ity in RA patients is limited. In this context, this 
study aims to evaluate the implications of ANA 
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positivity, as a prognostic factor, in the therapeu-
tic response to biologic therapy in RA measured 
by the disease activity score (DAS28).

Methods

This was a cross-sectional observational study 
on an adult cohort of RA patients treated with bi-
ological DMARDs (bDMARDs) in routine clin-
ical practice and registered in 2014 in the elec-
tronic national database: the Romanian Registry 
of Rheumatic Diseases (RRRD).

Upon inclusion in the RRRD, all patients 
gave a written informed consent. Patients had to 
fulfill the following criteria in order to receive 
bDMARD therapy: a) RA diagnosed by a rheu-
matologist according to the European League 
Against Rheumatism - American College of 
Rheumatology (EULAR/ACR) 2010 crite-
ria (16); b) either high disease activity - HDA 
(DAS28 > 5.1) irrespective of disease duration 
or early RA (< 2 years) with moderate disease 
activity - MDA (DAS28 > 3.2) and with at least 
5 poor prognosis factors (age < 45 years; RF 
and/or ACPA 10 times the upper limit of normal 
- ULN; erythrocyte sedimentation rate - ESR > 
50 mm/h or C reactive protein - CRP > 5 times 
the ULN; a swollen joint count above 5; erosions 
on X-rays, ultrasound or magnetic resonance im-
aging; Health Assessment Questionnaire – HAQ 
> 1.5; extra-articular manifestations), both with 
at least 5 swollen and/or tender joints and at least 
2 of the following 3 criteria: morning stiffness 
above 60 minutes, ESR > 28 mm/h, CRP > 3 
times the ULN; c) lack of response to at least 2 
conventional synthetic DMARDs (csDMARDs) 
used for 12 weeks each; d) no known contrain-
dications of bDMARDs. Using the clinical and 
laboratory measures, RA activity was assessed 
using DAS28, which is a composite score based 
on the number of tender joints, the number of 
swollen joints, ESR and the visual analog scale 

for patient-reported general health (17). The 
DAS28 values were used to classify the patients 
into the following categories: remission (DAS28 
≤ 2.6); LDA (DAS28 = 2.6-3.2); MDA (DAS28 
= 3.2-5.1) and HDA (DAS28 > 5.1).

For the purpose of this study we included 
only those RA patients who were tested for the 
presence of ANA before initiating any bDMARD 
(only adalimumab, etanercept, infliximab, ritux-
imab were subsidized in the study time frame). 
The RRBR does not require ANA testing, but it 
can record this information if the attending phy-
sician has indicated this test for a certain patient. 
ANA titers were determined by enzyme-linked 
immunosorbent assay in different laboratories 
across the country. The ANA test was considered 
positive if its titer was at least 2 times the upper 
limit of normal of the particular laboratory.

Data distribution normality was assessed 
using descriptive statistics, normality, stem-and-
leaf plots and the Lillefors corrected Kolmogo-
rov-Smirnov test. Nominal data were expressed 
as “absolute value (percentage of group)” and 
were studied using cross-tabs with χ2. Normal-
ly distributed scale data were reported as “mean 
± standard deviation” and their correlations and 
differences were assessed using parametric tests: 
bivariate Pearson and partial correlations of 2 
scale variables; t tests and ANOVA for differ-
ences of scale variables in groups with 2 (e.g. 
ANA) or more categories (e.g. RA disease activ-
ity). Non-normally distributed data were report-
ed “median (minimum - maximum)” and their 
correlations and differences were assessed using 
nonparametric tests: bivariate Spearman and 
Mann Whitney tests. Post-hoc analysis was used 
to determine which categories of multi-level 
nominal variables (DAS28 activity classes) led 
to significant χ2 tests according to ANA status: 
adjusted standardized residuals were calculated 
and transformed to χ2 values and for each χ2 val-
ue, p values were calculated and compared to the 
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Bonferoni adjusted p value (0.00625) in order to 
avoid a type 1 error. Multiple linear and logistic 
regression models were calculated in order to as-
sess the independent predictive capacity of var-
iables. The assessment of the differences of bD-
MARD survival distribution according to ANA 
status was done using the Kaplan-Meier method. 
All tests were considered significant if p < 0.05 
and were done using Statistical Package for the 
Social Sciences v.17 (SPSS Inc., Chicago, USA, 
2008) for Windows.

Results

General characteristics
A number of 740 RA patients were included in 
the study, with a mean age of 56.5 ± 12.59 years 
(Table 1), a median RA duration of 11 (2-36) 
years (established disease) and a mean baseline 
DAS28 of 5.09 ± 2.35. The age of onset and the 
disease duration of ANA-positive women did 
not differ significantly from those of ANA-neg-
ative women (p > 0.1). Overall, 72.4% of pa-

Table 1.	Characteristics of the group (n = 740)

General characteristics
age (years) 56.5 ± 12.6
females 625 (84.5%)
weight (kg) 69.9 ± 14.1
urban residence 491 (66.4%)
age retired 272 (36.7%)
RA characteristics
RA work disabled 281 (38.0%)
RA duration (years)* 11 (2-36)
ANA positive 199 (26.9%)
RF positive 664 (89.8%)
ACPA positive 237 (37%)
current csDMARD 276 (37.3%)
current glucocorticoids 698 (94.3%)
bDMARD switch 163 (22.0%)
global bDMARD persistence (months)* 13 (1 - 124)
bDMARD persistence after switch (months)* 12 (1 - 92)
pre-bDMARD DAS28 5.1 ± 2.4
current DAS28 2.9 ± 1.4
remission 387 (52.3%)
low disease activity 141 (19.1%)
moderate disease activity 149 (20.1%)
high disease activity 63 (8.5%)
Note: normally distributed scale variables (unmarked) are reported as “mean ± SD”, non-normally 
distributed scale variables (*) are reported as “median (minimum - maximum)”, while frequencies are 
reported as “absolute value (percentage of total)”.
Abbreviations: ACPA - anti–citrullinated protein antibodies; ANA – antinuclear antibodies; b/csDMARD – biologic/conven-
tional synthetic disease-modifying antirheumatic drugs; DAS – disease activity score; RA – rheumatoid arthritis; RF – rheu-
matoid factors; SD – standard deviation.
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tients were treated with TNF-α blockers, while 
27.6% with rituximab. The patients had a very 
high rate of glucocorticoid treatment (94.3%). 
The most frequent initial bDMARD was etan-
ercept (Figure 1), followed by adalimumab, in-
fliximab and rituximab. At the end of the obser-
vation period, the proportion of patients treated 
with TNF-α blockers decreased, while the pro-
portion of patients treated with rituximab in-
creased (Figure 1), reflecting the clinical judg-
ment of switching a case of non-responsiveness 

to another mode of action. During follow-up, 
163 (22.0%) of subjects required a switch of 
bDMARD therapy: 12 (7.4% of switchers) 
were in remission, 0 (0% of switchers) had 
LDA, 32 (19.6% of switchers) had MDA and 
119 (73.0% of switchers) had HDA. Also, 528 
(71.4%) patients achieved the therapeutic tar-
get of remission or LDA: 165 (31.3%) were al-
ready in remission or LDA at the beginning of 
the observation period, 112 (21.2%) had MDA 
and 251 (47.5%) had HDA.

ANA positive
negative

53.5% 33.3%

17.7% 19.3%

21.6%

32.3%32.2%

21.1%

rituximab
(n=71)

inflixamab
(n=130)

etanercept
(n=365)

adalimumab
(n=174)

rituximab
(n=204)

infliximab
(n=62)

etanercept
(n=315)

adalimumab
(n=158)

400 400300 300200 100 0 100 200
initial bDMARD current bDMARD

Figure 1.	The distribution of bDMARD treatment in the sample (n = 740)

The distribution of bDMARD treatment in the sample (n = 740) at the beginning and at the end of the 
observation period, along with ANA positivity. The percentages represent the fraction of ANA positive 
patients in each bDMARD subgroup at each moment of observation (for example 71 patients had rituxi-
mab as the initial bDMARD and 53.5% of them were ANA positive). One patient who had rituximab as 
initial bDMARD had no current bDMARD, being in drug-free remission.
Abbreviations: ANA – antinuclear antibodies; bDMARD – biologic disease modifying anti-rheumatic drug.
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ANA-positive patients
At baseline (prior to bDMARDs), 199 (26.9%) 
patients were ANA-positive, 664 (89.8%) were 
RF-positive and 237 (37%) were ACPA-posi-
tive. The 199 ANA-positive patients displayed 
the following serology overlap: 97 (48.7%) were 
RF and ACPA-positive, 21 (10.6%) were RF and 
ACPA-negative, 73 (36.7%) were RF-positive 
ACPA-negative and 8 (4%) were RF-negative 
ACPA-positive.

The differences of ANA positivity and 
DAS28 activity classes were non-significant be-
tween males and females (p > 0.1). Compared 
to ANA-negative RA patients (n = 541; 73.1%), 
those with positive ANA titers (n = 199; 26.9%) 
had a higher toll of disease activity (Table 2,  
Figure 2), as reflected by a significantly higher 
DAS28 at three different time points: pre-bD-
MARD, bDMARD switch and current (final) 

DAS28. In order to exclude the influence of dis-
ease severity on this observation, we extracted 
from the sample all the ANA-positive patients 
with initial MDA and HDA (n = 156) and all the 
ANA-negative patients with initial MDA and 
HDA (n = 324). Upon testing, the ANA-positive 
patients with initial MDA and HDA had a signif-
icantly higher current (final) DAS28 compared to 
the ANA-negative patients with initial MDA and 
HDA (3.52 ± 1.72 compared to 3.08 ± 1.47; p = 
0.004). In order to exclude the influence of ANA 
positivity, we extracted from the sample all the 
ANA-positive patients with initial MDA and HDA 
(n = 156) and all the ANA-positive patients with 
initial LDA and remission (n = 44). Upon testing, 
the ANA-positive patients with initial MDA and 
HDA had a significantly higher current (final) 
DAS28 compared to the ANA-positive patients 
with initial LDA and remission (3.52 ± 1.72 com-

Table 2. Differences according to ANA status

ANA
negative
(n = 541)

positive
(n = 199)

p

age (y) 53.9 ± 8.8 52.8 ± 10.8 0.437
RA duration (y)* 12 (2 - 36) 10 (2 - 32) 0.019
weight (kg) 70.1 ± 14.5 72.3 ± 10.3 0.449
retirement duration (y) 10.9 ± 6.4 10.9 ± 7.6 0.715
pre-bDMARD DAS28 5.81 ± 1.84 6.61 ± 1.58 < 0.001
current DAS28 2.75 ± 1.31 3.32 ± 1.61 < 0.001
ΔDAS28 0.23 ± 1.51 -0.23 ± 1.13 0.003
treatment duration of initial bDMARD (m)* 16 (1 - 124) 8 (1 - 113) < 0.001
DAS28 at switch 4.64 ± 1.52 5.33 ± 1.56 0.039
treatment duration of switched bDMARD (m)* 12 (1 - 92) 12 (1 - 47) 0.923

Notes:
-- normally distributed scale variables (unmarked) are reported as “mean ± SD”, non-normally distribut-
ed scale variables (*) are reported as “median (minimum - maximum)”;

-- ΔDAS28 was calculated by subtracting from the current DAS28 the value of DAS28 from 6 months earlier;
-- p values represent the significance of t tests (unmarked) or of Mann Whitney tests (*).

Abbreviations: ANA – antinuclear antibodies; bDMARD – biologic disease-modifying antirheumatic drugs; DAS – disease 
activity score; m – months; RA – rheumatoid arthritis; SD – standard deviation; y = years.
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pared to 2.61 ± 0.81; p = 0.001).
Generally, 75.9% of ANA-negative patients and 
only 58.8% of ANA-positive patients reached 
the therapeutic target of remission or LDA  
(p < 0.001). Similarly, 41.2% of ANA-positive pa-
tients and only 24.0% of ANA-negative patients 
had MDA or HDA (p < 0.001). Post-hoc analy-
sis of the ANA-DAS28 class association showed 
notable results: 13.6% of ANA-positive patients 
were in HDA, significantly higher than those 
without ANA (6.7%; p = 0.003); similarly, 27.6% 
of ANA-positive patients were in MDA, signifi-
cantly higher than those without ANA (17.4%; 
p = 0.002); conversely, 38.7% of ANA-positive 
patients were in remission, significantly low-
er than those without ANA (57.3%; p < 0.001); 
the proportion of ANA-positive patients in LDA 
did not differ significantly from the proportion of 
ANA-negative patients in LDA (p = 0.689).

Disease activity and treatment prediction by ANA
A multiple linear regression model was calculated 
to predict the current DAS28 based on the follow-
ing independent variables: age (years), gender (“0” 
for “female”, “1” for “male”), weight (kg), ANA, 
RF and ACPA status (“0” for “negative”, “1” for 
“positive”), disease duration (years) and csD-
MARD treatment (“0” for “no”, “1” for “yes”). The 
model was significant (F(8,740) = 11.7, p < 0.001, 
R2 = 0.113) and it showed that ANA is a signifi-
cant predictor of the current DAS28 (Figure 3A).  
A binary logistic regression was performed to as-
sess the effects of the above mentioned independ-
ent variables on the likelihood that the patients 
have high disease activity (“0” for “remission and 
LDA”, “1” for “MDA and HDA”). The model was 
significant (χ2(8) = 52.3, p < 0.001, R2 = 0.098) and 
it showed that ANA-positive patients are two times 
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Figure 2.	Disease activity classes according to ANA status

(p values represent the significance level of the χ2 test). Abbreviations: ANA – antinuclear antibodies; 
bDMARD – biologic disease-modifying antirheumatic drugs.
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more likely to be found in the upper DAS28 classes 
(Figure 3B). 

Overall bDMARD persistency (the duration 
of therapy under one drug) had a median dura-
tion of 13 (1-124) months for those without a 
switch. The bDMARD persistence in ANA- pos-
itive patients had a median duration of 8 (1-113) 
months, significantly lower than the one of the 
ANA-negative group, which had a median dura-
tion of 16 (1-124) months (p < 0.001; Figure 4).

Discussion

ANA positivity varies greatly (10-70%) in dif-
ferent cohorts (8, 12) and the frequency we ob-
served (27%) is consistent with the literature. Our 
cohort had relatively high mean age (56 years) 
and relatively high disease duration (a median 
of 11 years; Table 1), both factors being associ-
ated with an increase in the prevalence of ANA 
positivity. Therefore the results are best inter-
preted in the context of middle aged RA patients 

with established disease. Testing ANA status 
in an observational study which would include 
only early RA patients (18) (for example before 
the appearance of bone erosions or with disease 
duration lower than 2 years) would further sub-
stantiate the relationship between this serolog-
ical marker and treatment outcomes. Our data 
did not confirm the cited longer disease duration 
(8) and lower age of onset in ANA-positive RA 
women compared to ANA-negative women (9) 
and there were no data regarding the number of 
drugs used, pain level, extra-articular manifesta-
tions and adverse events related to DMARDs to 
compare with the cited literature (12, 13).

We observed that ANA-positive RA pa-
tients have higher disease activity (before and 
after bDMARD treatment – Table 2) and lower 
bDMARD persistency (Figure 4) compared to 
ANA-negative patients. Therefore, the following 
question arises: does disease severity or treat-
ment resistance explain the higher disease activ-
ity and lower bDMARD persistency associated 

DAS28 prediction DAS28 activity class prediction

odds ratioregression coefficients
-0.5 0.0 0.5 1.0 0 1 2 3 4

csDMARDcsDMARD
weightweight

RA duration RA duration
ageage

gender gender
ACPA status ACPA status

RF statusRF status
ANA status ANA status

A B

Figure 3.	Prediction of DAS28 value and classes

Panel A plots the linear regression coefficients (with their CI) of the independent variables used to predict 
DAS28 values. Panel B plots the odds ratios from the logistic regression model used to predict DAS28 
classes. Both models show that positive ANA status is a significant predictor of high DAS28.
Abbreviations: ACPA - anti–citrullinated protein antibodies; ANA – antinuclear antibodies; b/csDMARD – biologic/convention-
al synthetic disease-modifying antirheumatic drugs; CI – confidence interval; DAS – disease activity score; RA – rheumatoid 
arthritis; RF – rheumatoid factors.
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with ANA positivity? Unfortunately, there are 
only few data regarding the significance of ANA 
in RA. Caspi et al. (12) found that ANA-positive 
patients complained of arthralgia more often than 
ANA-negative patients, which is consistent with 
our finding of a higher DAS28 in ANA-positive 
patients, but the number of involved joints were 
similar in both groups, which is not confirmed 
by our findings. However, studying RA with dis-
ease duration lower than 5 years, Amaya-Ama-
ya et al. (19) observed that non-erosive RA is 
associated with ANA positivity, which is strong 
evidence for disease severity not being respon-
sible for the higher disease activity and lower 
bDMARD persistency we observed in our study. 
In favor of treatment resistance, our data showed 
that among patients with initial pre-DMARD 

MDA and HDA, those who were ANA-positive 
had a significantly higher current (final) DAS28 
than those who were ANA-negative. This ob-
servation is consistent with the hypothesis of 
an ANA-positive drug resistant RA phenotype. 
Further proof is brought by Rodriguez-Carrio 
et al. (20), who observed that ANA positivity is 
associated with a lower count of angiogenic T 
cells, which are involved in endothelial repair, 
knowing that TNF-α blockers and rituximab are 
associated with an improvement on endothelial 
function (21, 22). There is evidence of metho-
trexate resistance associated with ANA posi-
tivity (23) and therefore bDMARDs resistance 
associated with ANA positivity is plausible, but 
since they have different mechanisms of action, 
a prospective comparative study would provide 

ANA
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Figure 4.	Survival of the first bDMARD until switch according to ANA status

Kaplan-Meier survival study of the first bDMARD until switch according to ANA status  
(χ2 = 23.2; p < 0.001). The median duration of the initial bDMARD in ANA-negative patients,  
16 (1 - 124) months, was significantly higher than that of ANA-positive patients, 8 (1-113) months  
(p < 0.001; Mann Whitney test).
Abbreviations: ANA – antinuclear antibodies; bDMARD – biologic disease-modifying antirheumatic drugs.
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further information. In favor of disease severity, 
we observed that among ANA-positive patients, 
those with initial pre-DMARD MDA and HDA 
had a significantly higher current (final) DAS28 
than those with initial pre-DMARD LDA and re-
mission. However, since this is a non-controlled 
observational study, treatment regimens admin-
istrated before the start of the observation may 
influence the above mentioned findings. A con-
trolled prospective observational study would 
provide further information.

The possible mechanisms of our observation 
are numerous. ANA are a hallmark of SLE and 
some of these antibodies (e.g. anti-double stranded 
DNA antibodies) are involved in the pathogenesis 
of the disease and its phenotypes (24, 25). Howev-
er, no ANA has been pathogenically linked to RA 
(26). Considering our data, it is possible that ANA 
identify a serological phenotype of RA with a drug 
resistance in terms of achieving the therapeutic tar-
get of DAS28-defined remission and LDA. Rath-
er a consequence of the disease than a pathogenic 
factor, these ANA may initiate and sustain joint in-
flammation by tissue deposition and immune com-
plex formation. A first step in discerning this effect 
would be the antibody specificity characterization 
of ANA subclasses in RA.

There are several study limitations which 
may interfere with the correct interpretation of 
the results. The fact that the study was not con-
trolled (variation of clinical and laboratory meth-
ods) could generate a significant error. There 
were no data regarding the staining pattern of 
ANA and its titers were determined by different 
laboratories. There were no radiographic data re-
garding RA joint damage.

Conclusions

ANA positivity before initiating the biological 
therapy may be a poor prognostic factor for the 
therapeutic efficacy, as well as for the drug per-

sistence. Further studies are needed to confirm 
these observations.
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