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ABSTRACT
Specific antagonists of tumour necro-
sis factor (TNF-α) have rapidly gained 
popularity for the treatment of rheu-
matoid arthritis and ankylosing spond-
ylitis (AS). Reported side effects from 
these agents include drug-induced au-
toimmune disorders. The monoclonal 
antibody against TNF-α, infliximab, 
has been associated with induction of 
systemic lupus erythematosus (SLE) 
in only one patient with AS in the lit-
erature. However, there have been no 
published reports of drug induced lu-
pus-like syndrome (LLS) with positive 
anti-histone antibodies. We describe a 
59-year-old woman with a 12-year his-
tory of refractory axial AS who devel-
oped signs and symptoms of LLS during 
treatment with infliximb with positive 
antinuclear and anti-histone antibod-
ies. On diagnosis of LLS, infliximab 
was discontinued and the LLS-related 
symptoms promptly resolved.

Introduction 
Drug-induced lupus (DIL) was firstly 
reported by Hoffman in 1945, in a pa-
tient who developed hypersensitivity 
syndrome similar to acute systemic lu-
pus erythematosus (SLE) after taking 
sulfadiazine (1). Up to 80 kinds of drugs 
have been known to induce lupus-like 
syndrome (LLS), composing approxi-
mately 10% of the all SLE cases (2). 
Anti-TNF agents including infliximab 
have recently been considered as drugs 
that can potentially induce lupus, since 
new autoantibodies such as antinuclear 
antibodies (ANAs) and anti-double 
stranded DNA (anti-dsDNA) antibod-
ies were detected in anti-TNF treated 
patients (3-5). The development of 
those antibodies has been observed in 
63.8% and 13% of RA patients and in 
49.1% and 21.5% of Crohn’s disease 
patients, respectively (4-7). Early in-
duction of those antibodies has been 
commonly reported in Behçet’s disease 
patients treated with infliximab (8).
Tumor necrosis factor (TNF-α) con-
tributes to the inflammation of anky-
losing spondylitis (AS), and specific 
anti-TNF-α therapy has been an im-
portant advance in treatment for this 
disease. The induction of auto anti-
bodies in the treatment of ankylosing 

spondylitis with infliximab has also 
been described. Perez-Garcia et al. (9) 
have reported the first and only case of 
DIL in a patient with AS, treated with 
infliximab. We describe the first case 
reported in the literature of LLS with 
positive anti-histone antibodies in a 
patient with refractory AS, treated with 
infliximab.

Case report
We report the case of a 59-year-old 
woman with a 12-year history of se-
vere axial inadequately controlled 
AS. She never complained of periph-
eral joint involvement. The patient had 
been treated with several NSAIDs for 
up to 11 years. Sulfasalazine was tried 
but stopped due to an allergic reaction. 
The patient complained of refractory 
inflammatory low back pain. The Bath 
Ankylosing Spondylitis Functional 
Index (BASFI) was 50/100, the Bath 
Ankylosing Spondylitis Disease Activ-
ity Index (BASDAI) 68/100, and spi-
nal mobility measures were as follows: 
Schober test 1 cm; and occiput–wall 
7cm. Antinuclear antibodies and HLA 
B27 antigens were negative.
Infliximab infusions were initiated at a 
dose of 5 mg/kg at weeks 0, 2, 6 and 
then every 8 weeks. Within 2 weeks, 
she reported improved clinical symp-
toms, with decrease in biochemical 
and clinical parameters (Table I). In 
the sixth week of treatment with inf-
liximab, the patient presented an ASAS 
(Assessment in Ankylosing Spond-
ylitis Response Criteria) response of 
50. However, the patient continued to 
take the same NSAID she had before 
the beginning of infliximab. Before the 
fifth infusion of infliximab, the patient 
developed symmetric polyarthralgia of 
the hands and wrists with eight synovi-
tis interesting the first and the second 
metacarpophalangeal joints, the proxi-
mal interphalangeal joints of the hands 
and the wrists. Morning stiffness was 
of 120 minutes. No other systemic or 
cutaneous manifestations was present. 
Biological exams showed: erythrocyte 
sedimentation rate 45 mm/h, CRP 28 
mg/dl (normal value <0.8 mg/dl) and 
normal blood cells count. Renal func-
tion was normal as well as urinary 
sediment. Urinanalysis was negative 
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for protein. Serological tests by in-
direct immunofluorescence on Hep2 
cells showed antinuclear antibodies 
of 1:3000 (screening 1/200). Antibod-
ies against double-stranded DNA were 
negative. Histone antibodies (H2A-
H2B) were 600 (normal <1). Antibod-
ies against ribonucleoprotein, Ro/SS-
A, La/SS-B and Smith were negative. 
Drug-induced LLS associated with in-
fliximab was diagnosed and treatment 
with corticosteroids was introduced. 
Within two weeks, a rapid reduction of 
the clinical symptoms and biological 
parameters was seen; the ANA and an-
tihistone antibodies disappeared after 
three months. 

Discussion 
TNF plays a key role in the pathogen-
esis of many chronic inflammatory 
and rheumatic diseases, in particular, 
Crohn’s disease, rheumatoid arthritis, 
and AS. Serious and unexpected ad-
verse events, such as DIL, have been 
reported in patients receiving TNF in-
hibitor therapy (10). The role of TNF-α 
in the pathogenesis of SLE is complex. 
It is clearly an important component 
of the inflammatory response, and 
concentrations are raised in SLE (11). 
However, in NZB/NZW F1 mice, ex-
ogenous TNF-α actually delays the 
onset and progression of SLE, imply-
ing a potentially protective role (12). 
Induction of autoantibodies could be a 
predictable consequence of anti-TNF-α 
blockade because this blockade could 

promote humoral autoimmunity by 
inhibiting the induction of cytotoxic T 
lymphocyte response, which normally 
suppresses autoreactive B-cells (13). 
Infliximab might also act by neutral-
izing the biological activity of TNF-α 
by binding the soluble forms of TNF-
α, thereby preventing the interaction 
of TNF-α with its cellular receptors, 
p55 and p75. Infliximab also binds 
the transmembrane form of TNF-α 
and could induce antibody-dependent 
or complement dependent cellular cy-
totoxicity of the cells expressing the 
cytokine (14). Furthermore, infliximab 
has been shown to increase the number 
of apoptotic T lymphocytes in the lam-
ina propria (15) and apoptotic mono-
cytes in peripheral blood in Crohn’s 
disease (16). In this case, one hypothe-
sis concerning the development of SLE 
is that an increased apoptotic process 
could promote the release of numerous 
autoantigens, leading to the develop-
ment of auto antibodies against cyto-
plasmic and nuclear compounds such 
as ANA and dsDNA (17), especially if 
production of these auto antibodies is 
no longer suppressed by the action of 
infliximab on the suppressor T cell pop-
ulation. Several mechanisms are postu-
lated: Cairns et al. (18) suggested that 
TNF-α may upregulate cellular expres-
sion of the adhesion molecule CD44, 
which has a role in apoptotic neutrophil 
clearance. Reduction of TNF-α activity 
by this class of medications will thus 
reduce the expression of CD44 and    

impair clearance of apoptotic cells; 
and, interestingly, both reduced expres-
sion of CD44 and impaired clearance of 
apoptotic cells have been described in 
association with SLE (18). Others have 
postulated that anti-TNF-α medications 
induce apoptosis, which causes the re-
lease of nucleosomal antigens that lead 
to anti-dsDNA auto-antibody produc-
tion in susceptible individuals (19).
It has been shown that in mice, a lack of 
serum amyloid P, which is the murine 
analogue of the acute-phase protein C-
reactive protein, results in a decrease 
in clearance of chromatin (20). The 
profound down-regulation of C-reac-
tive protein in humans after inflixi-
mab might result in a similar decrease 
of clearance of nuclear material and, 
hence, prolonged exposure to the im-
mune system of excessive amounts of 
intracellular material, which could po-
tentially induce and maintain an ANA 
response by repeated stimulation (21). 
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 Start Week 2 Week 6 Week 14 Week 22

VAS pain (100mm scale) 80 50 40 20 50
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ASAS: Assessment in Ankylosing Spondylitis; DGA: doctor’s global assessment of disease; ESR: 
erythrocyte sedimentation rate; CRP: C-reactive protein; PGA: patient’s global assessment of disease; 
VAS: visual analogic scale.
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