
 

 
C

ur
re

nt
 R

he
um

at
ol

og
y 

Re
vi

ew
s

������	
������	
�������	��
�����

�������
	
���
�

Send Orders for Reprints to reprints@benthamscience.net 

 
Current Rheumatology Reviews, 2020, 16, 61-66 

61 

RESEARCH ARTICLE 

Antinuclear Antibodies and Lupus-like Manifestations in Rheumatoid
Arthritis and Ankylosing Spondylitis Patients at 4 Months' Follow-up 
After Treatment with Infliximab and Etanercept 

 

Mir Amir Aghdashi1, Mohsen Khadir2 and Roshan Dinparasti-Saleh2,*
 

1Department of Rheumatology, Faculty of Medicine, Urmia University of Medical Sciences, Urmia, Iran; 2Department 
of Internal Medicine, Faculty of Medicine, Imam Khomeini Hospital, Urmia University of Medical Sciences, Urmia, 
Iran 

 

A R T I C L E  H I S T O R Y 

 
Received: February 17, 2019 
Revised: March 30, 2019 
Accepted: April 17, 2019 
 
DOI:  
10.2174/1573397115666190506152729 
 
 

Abstract: Background: Up to 44% of patients treated with infliximab and 7% of patients treated 
with etanercept reported to have anti-drug antibodies within the first 6 months of treatment. Re-
cently, anti-TNF-α therapies have been reported to be employed in the induction of the drug-
induced lupus erythematous.  

Objective: The aim of the present study was to investigate the relationship between anti-TNFα anti-
bodies and various manifestations of lupus erythematous. 

Methods: We enrolled a total of 56 cases divided into 28 known cases of rheumatoid arthritis and 
28 cases of ankylosing spondylitis patients and 56 controls. The case group was divided into 4 
groups according to the underlying disease (RA or AS) and treatment regimen (infliximab or etan-
ercept). ANA and anti-dsDNA levels and lupus criteria were assessed at the beginning of the study 
and 4 months after the initiation of anti-TNFα. 

Results: 36% and 21% of RA patients treated with infliximab, were ANA and anti-dsDNA positive 
after 4 months (P=0.003, P=0.025). 28% and 7% of RA patients treated with etanercept, were ANA 
and anti-dsDNA positive after 4 months (P=0.009, P=0.15). 21% and 7% of AS patients treated 
with infliximab, were ANA and anti-dsDNA positive, respectively (P=0.025, P=0.15). 14% and 7% 
of AS patients treated with etanercept, were ANA and anti-dsDNA positive, respectively (P=0.63, 
P=0.15). Three patients who were positive for auto-antibodies developed three criteria for SLE. 

Conclusion: Infliximab potentially may increase both ANA and anti-dsDNA levels in rheumatoid 
arthritis, but only ANA in ankylosing spondylitis patients. In general, clinicians should consider 
different clinical symptoms of ATIL, which may be present as a lupus-like syndrome similar to 
idiopathic SLE or classical DIL. 
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1. INTRODUCTION 

 Autoimmune diseases are a group of complex, chronic 
inflammatory conditions characterized by an immune re-
sponse against self-antigens affecting about 5% of the popu-
lation [1]. These complex diseases have multifactorial eti-
ologies, which imply that combinations of many factors in-
volved in autoimmunity produce varying and unique clinical 
pictures [2]. Rheumatoid arthritis (RA) is a chronic systemic 
inflammatory disease which occurs in 0.5-1% of adults and 
mostly involves synovial membranes of the joints which end 
up in the destruction of bone and cartilage [3-5]. Ankylosing  
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spondylitis (AS) is a chronic systemic inflammatory disease 
which occurs in 0.5-1.6% of adults, and mostly affects the 
peripheral joints and axial skeleton [6]. The main clinical 
symptoms of AS include fatigue, loss of spinal mobility, 
back pain and joint stiffness [7]. In contrast to RA, AS oc-
curs more frequently in males [8]. In both RA and AS, pa-
tients suffer from morning stiffness, pain and restriction of 
movements and limitation of daily activities.  

 The tumor necrosis factor alpha (TNF-α) is the most im-
portant pro-inflammatory cytokine, which is secreted by 
epithelial and immune cells in response to tissue damage and 
infection [9]. During the inflammation process, active 
macrophages produce large amounts of TNF-α, which lead 
to the secretion of inflammatory cytokines, including inter-
leukin IL-1, IL-6 and IL-8 [10]. As a result, the expression of 
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adhesion molecules increases, which directs the inflamma-
tory cells to the joints and leads to  more cytokine secretion 
[10]. Also, these secreted cytokines stimulate the production 
of Matrix Metalloproteinases (MMPs) and receptor activator 
of nfκb ligand (RANKL) by fibroblasts and activated macro-
phages, which causes even more destruction of cartilage and 
bone tissues [11, 12].  

 Many inhibitors of TNF (anti-TNF drugs), such as go-
limumab, adalimumab, etanercept and infliximab are used in 
the treatment of various autoimmune diseases, such as juve-
nile idiopathic arthritis, psoriatic arthritis, rheumatoid arthri-
tis and ankylosing spondylitis [13]. Previous studies have 
reported that 40-80% of patients with an inflammatory dis-
ease show a clinical response to these drugs [14, 15]. In-
fliximab is an anti-TNF antibody, which inhibits soluble and 
membrane-bound TNF-α, induces apoptosis in T-cells and  
macrophages [16]. Etanercept is a dimeric fusion protein, 
which binds to the p75  TNF receptor (p75TNF-R) and the 
IgG1 Fc portion by two ligand-binding domains [17]. In-
fliximab and etanercept have immunogenic properties in 
some patients which cause antibody production against a 
monoclonal antibody and suboptimal clinical response and 
allergic reactions i.e. serum sickness [18]. Some studies have 
shown that up to 44% of patients treated with infliximab and 
7% of patients treated with etanercept [19, 20] reported to 
have anti-drug antibodies within the first 6 months of treat-
ment [21].  

 Recently, anti-TNF-α therapies have been reported to 
cause drug-induced lupus erythematosus [22]. A recent study 
showed that anti-TNFα therapy for various autoimmune dis-
eases (RA, AS, psoriatic arthritis, inflammatory bowel dis-
ease) led to a significant increase in antinuclear antibody and 
anti-double-strand DNA levels [23]. Regarding the increas-
ing use of anti-TNFα antibodies for rheumatoid arthritis and 
ankylosing spondylitis, we aimed to investigate the relation-
ship between anti-TNFα antibodies and lupus-like manifesta-
tions in our patients. 

2. MATERIALS AND METHODS  

 The present study is an analytical case-control study. We 
enrolled a total of 56 cases divided into 28 known cases of 
rheumatoid arthritis based on ACR/EULAR classification 
criteria [24] and 28 cases of ankylosing spondylitis patients 
based on ASAS criteria [25] who were candidates for anti-
TNFα therapy. It was intended to have similar numbers of 

AS and RA patients in both the groups. Antinuclear antibody 
(ANA) and anti-double-stranded DNA (anti-dsDNA) levels 
were measured by enzyme-linked immunosorbent assay 
(ELISA) (Biosource Europe, Nivelles, Belgium) and other 
criteria of SLE according to Systemic Lupus International 
Collaborating Clinic (SLICC) [26] were assessed at the be-
ginning of the study. Four months after treatment measure-
ments of ANA and anti-dsDNA levels were repeated and 
Complete Blood Counts (CBC), urine analysis and reticulo-
cyte counts werecarried out. The applied drug dosage for 
infliximab and etanercept was : 3 mg/kg IV at weeks 0, 2, 6, 
then every 8 weeks for infliximab and 50 mg SQ weekly for 
etanercept. Our inclusion criteria were as follows: RA pa-
tients with an inadequate clinical response [27] to non-
biologic DMARDS (disease-modifying antirheumatic drugs), 
and AS patients with continued symptoms despite NSAID 
(non-steroid anti-inflammatory drugs) therapy, based on 
ASDAS score [28], as well as negative auto-antibody levels 
and SLE criteria based on SLICC criteria at the beginning of  
the study. We enrolled 56 age- and sex-matched patients in 
the control group including cases of RA and AS who were 
clinically responsive to the traditional non-biological treat-
ment. The study protocol was approved by the local ethics 
committee at the coordinating center (Urmia University of 
Medical Science) and was performed in accordance with the 
ethical standards laid down in the 2000 Declaration of Hel-
sinki. All the patients provided written informed consent 
before sampling. 

 Data are expressed as mean ± SD and qualitative data are 
reported via tables and charts. Correlations between nominal 
variables were assessed using chi-square or Fisher's exact 
tests. P values <0.05 were considered statistically significant. 
The analysis was performed with SPSS 20 (SPSS, Chicago, 
IL). 

3. RESULTS  

 A total of 112 patients were enrolled in this study (56 
cases comprising RA and AS patients with an inadequate 
response to non-biological treatment and 56 controls respon-
sive to non-biological treatment). 

 Mean age of patients in the RA + Infliximab group was 47 
years while the mean age of patients in the RA + Etanercept 
group was 51 years. Mean age of patients in AS + Infliximab 
group was 42 years and the mean age of patients in the AS + 
Etanercept group was 39 years. The demographic characteris-
tics of the study population are presented in Table 1. 

Table 1. Demographic characteristics of case and controls. 

Mean age Male Female Total (%) Treatment Regimen Diagnosis Group 

47 6 8 14 (25) Infliximab 

51 6 8 14 (25) Etanercept 

RA 

42 12 2 14 (25) Infliximab 

39 12 2 14 (25) Etanercept 

AS 

Case 

42 11 17 28 (50) Traditional RA 

40 18 10 28 (50) traditional AS 

Control 
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 No patients completely  met the criteria required for SLE 
based on SLICC [26], but some of the cases showed a lupus-
like syndrome after treatment with anti-TNFα, as shown in 
Table 2. No patients showed oral ulcer, alopecia, proteinuria, 
red blood cell casts, leukopenia, neurological manifestations, 
hemolytic anemia, Raynaud's phenomenon and vasculitis 
after treatment with infliximab and etanercept. Photosensi-
tivity was detected in only in one RA patient treated with 
etanercept, who was also ANA and Anti dsDNA positive 
(7%). Synovitis occurred in 5 RA patients (17%), among 
them, 2 of them were treated with infliximab and 3 of them 
were treated with etanercept. Thrombocytopenia (Platelet < 
100,000) was detected in 2 AS patients (7%) treated with 
infliximab. Also, ANA levels were above the reference range 
in the patients with thrombocytopenia and one of them was 
also dsDNA positive. ANA levels were positive in 36% of 
RA patients treated with infliximab different from the con-
trol group (0% of patients in the control group were ANA 
positive) and statistically significant (P=0.003). Anti-dsDNA 
levels were positive in 21% of RA patients treated with in-
fliximab (0% of patients in the control group were Anti-
dsDNA positive)(P=0.025). ANA levels were positive in 
28% of RA patients treated with etanercept(0% of patients in 
the control group were ANA positive)(P=0.009). Anti-
dsDNA levels were positive in 7% of RA patients treated 
with etanercept(0% of patients in the control group were 
Anti-dsDNA positive)(P=0.15). ANA levels were positive in 
21% of AS patients treated with infliximab (0% of patients 
in the control group were ANA positive)(P=0.025). Anti-
dsDNA levels were positive in 7% of AS patients treated 
with infliximab (0% of patients in the control group were 
Anti-dsDNA positive) but not statistically significant 

(P=0.15). ANA levels were positive in 14% of AS patients 
treated with etanercept (0% of patients in the control group 
were ANA positive)(P=0.63). Anti-dsDNA levels were posi-
tive in 7% of AS patients treated with etanercept (0% of pa-
tients in the control group were Anti-dsDNA positive) 
(P=0.150). ANA levels were positive in 36% of RA patients 
treated with infliximab versus 28% in patients treated with 
etanercept, but not statistically significant (P=0.342). Anti-
dsDNA levels were positive in 21% and 7% of RA patients 
treated with infliximab and etanercept, respectively 
(P=0.27). ANA levels were positive in 21% and 14% of AS 
patients treated with infliximab and etanercept, respectively, 
which were different but not statistically significant 
(P=0.310). Anti-dsDNA levels were positive in 21% and 
14% of RA and AS patients treated with infliximab, respec-
tively, which were different but not statistically significant 
(P=0.5). Anti-dsDNA levels were positive in 7% of RA and 
AS patients treated with etanercept, which were not statisti-
cally significant (P=0.5). ANA levels were positive in 28% 
and 14% of RA and AS patients treated with etanercept, re-
spectively (P=0.175). 

4. DISCUSSION 

 Anti-tumour necrosis factor alpha (anti-TNF) agents, 
including infliximab, etanercept, adalimumab, golimumab, 
and certolizumab pegol, significantly reduce disease activity 
and improve functional ability among patients with ankylos-
ing spondylitis (AS), and rheumatoid arthritis (RA) [29, 30]. 
Unfortunately, anti-TNF-α agents do not work as magic in 
all cases. Firstly, side-effects can be severe and life-

Table 2. Lupus erythematous manifestations in patients treated with anti-TNF. 

- A B C D 

ANA 5 4 3 2 

Anti-dsDNA 3 1 1 1 

Photosensivity - 1 - - 

Oral ulcer - - - - 

Alopecia - - - - 

Synovitis 2 3 - - 

Proteinuria - - - - 

Neurological manifestations - - - - 

RBC cast - - - - 

Thrombocytopenia - - 2 - 

Hemolytic Anemia - - - - 

Raynaud's phenomen - - - - 

Vasculitis - - - - 

Skin lesions - - - - 

Group A: Rheumatoid arthritis patients treated with infliximab. 
Group B: Rheumatoid arthritis patients treated with etanercept. 
Group C: Ankylosing spondylitis patients treated with infliximab. 
Group D: Ankylosing spondylitis patients treated with etanercept. 
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threatening in some patients, mainly due to infective events 
and then due to immunogenicity, with the formation of anti-
bodies-to-anti-TNF-α and a consequent loss of response 
(LOR) to these drugs over time [31]. According to the litera-
ture, infliximab treatment leads to the induction of ANAs 
and anti-dsDNA antibodies in approximately 63.8% and 
13% of RA patients, respectively [32, 33]. The development 
of ANAs and anti-dsDNA antibodies has also been described 
after etanercept therapy in 11% and 15% of RA patients, 
respectively [32]. It was noted that autoantibody isotypes 
differed from those of IgG, seen in SLE [34]. In our study, 
no patient met 4 criteria of SLE, but we observed three cases 
with 3 criteria for SLE as follows: 1. A patient with positive 
ANA and dsDNA levels, who developed photosensitivity in 
the RA group treated with etanercept 2. An RA patient 
treated with infliximab who became positive for ANA and 
dsDNA and developed clinical synovitis, and (3.) An AS 
patient treated with infliximab who was ANA and dsDNA 
positive and developed thrombocytopenia (platelet 
<100,000). We also had 5 patients who met 2 criteria (both 
clinical and immunological) for SLE. All five patients be-
came ANA positive; 4 of them were RA patients who devel-
oped synovitis and one patient was AS patient who devel-
oped thrombocytopenia. Synovitis is an elusive physical 
finding which could indicate both RA activity and/or lupus-
like syndrome. Measuring anti-histone antibodies could be 
very useful for the diagnosis of drug-induced lupus, but un-
fortunately, it is not available in our center. The anti-TNFα-
induced lupus (ATIL) is rare, whereas the production of 
auto-antibodies is prevalent (0.19-0.22% for infliximab, 
0.18% for etanercept) [35]. The Spanish Study Group of 
Biological Agents in Autoimmune Diseases (BIOGEAS) 
reported only 140 patients with lupus-like syndrome 
amongst millions of patients treated with biological drugs, 
such as TNFα blockers [36]. In many reported patients, the 
diagnosis of ATIL was based on the classical drug-induced 
lupus (DIL) criteria which incorporated one or more symp-
toms of SLE, no history of SLE, and exposure to a drug 
known to cause DIL. Disappearance of symptoms after 
treatment with this drug discontinued [37]. However, the 
lupus-like syndrome was observed in some patients treated 
with TNF-α blockers drugs, and then treated with corticos-
teroids and immunosuppressive drugs [38]. Therefore, it has 
been proved that ATIL represents a distinct clinical entity 
and later studies have defined ATIL by using the ACR clas-
sification criteria for SLE [39]. Nevertheless, this strict crite-
rion ended up in the exclusion of ATIL in some patients 
treated with TNF-α blockers. Therefore, an additional set of 
criteria has been suggested for early diagnosis: at least one 
SLE serologic ACR criterion includes anti-dsDNA antibod-
ies or ANA; at least one non-serologic ACR criterion in-
cludes serositis, malar rash, hematologic disorder or arthritis; 
a temporal association between symptoms and initiation of 
treatment with anti-TNF-α drugs [35]. So far, there is no unit 
definition and studies use different criteria. In our study, we 
used the SLICC criteria for the diagnosis of lupus manifesta-
tions but in the literature, there is no universally accepted 
definition and/or criteria for the diagnosis of ATIL, yet. One 
of our RA patients treated with etanercept, was ANA and 
anti-dsDNA positive and developed a malar rash after 4 
months of therapy, and we withdrew the offending drug 
without a change to another anti-TNFα. There is limited in-

formation about the safety of another anti-TNFα drug in pa-
tients with ATIL. Patients with mild ATIL may tolerate other 
anti-TNFα drugs without lupus recurrence [40, 41]. 

CONCLUSION 

 In general, clinicians should consider different clinical 
symptoms of ATIL, which may be present as a lupus-like 
syndrome similar to idiopathic SLE or classical DIL, al-
though clinically definite SLE is uncommon. Our study 
showed that infliximab potentially may increase both ANA 
and anti-dsDNA levels in rheumatoid arthritis, but only 
ANA in ankylosing spondylitis patients. We also had 3 pa-
tients with 3 criteria (clinical and immunologic) for SLE. 
Further investigations should be conducted regarding the 
safety of alternative anti-TNFα agents in patients who de-
velop ATIL similar to idiopathic SLE. Clinical signs of lupus 
can be detected after 3 months to one year and afterward. 
Hence, conducting more prospective studies with longer fol-
low-ups for clinically definite SLE seems reasonable, al-
though definite SLE is unlikely.  
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