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ABSTRACT
O b j e c t i v e s . To investigate autoanti -
body induction in rheumatoid arthritis
(RA) patients treated with infliximab. 
Methods. We included 59 refractory RA
patients treated with infliximab in com -
bination with low-dose prednisone and
methotrexate or leflunomide. We tested
the sera of the patients for antinuclear
antibodies (ANA), rheumatoid factor
(RF), anti double-stranded DNA anti -
bodies (anti dsDNA), anti-histone and
anti-extractable nuclear antigen anti -
bodies (aENA) at baseline and before
infusion at weeks 6 and 30. Infliximab,
initiated at a dose of 3 mg/kg, was in -
creased to 5 mg/kg if insufficient im -
provement was observed after three in -
fusions.
Results. At week 6, only the frequency
of anti-histone IgM antibody-positive
patients had significantly increased (19
vs 42%, p=0.009). At week 30, the fre -
quency of patients with ANA had in -
creased from 29% to 69% (p <0.001),
that of patients with anti-dsDNA anti -
bodies had increased from 0% to 3%
for IgG (NS) and from 0% to 32% for
IgM (p <0.001); the frequency of anti-
histone IgG detection had incre a s e d
from 22% to 32% (p=0.04) and that of
IgM detection, from 18% to 79% (p <
0.001). No lupus-like syndrome was
o b s e rved. RF decreased significantly
(87 IU to 52.5 IU, from baseline to week
30; p<0.001). No significant difference
was observed between the 16 non-re -
sponders and the responders, in terms
of autoantibody status at baseline and
changes with infliximab therapy.
Conclusion. Infliximab therapy lead to
the selective and delayed induction of
autoantibodies. This induction was not
associated with clinical symptoms until
week 30 and did not differ between
responders and non-responders.

Introduction
The development of anti-TNFα thera-
py represents a milestone in the treat-
ment of rheumatoid arthritis (RA). In-
fliximab (Remicade®; Centocor®), a
chimeric, monoclonal anti-TNFα IgG1
antibody has proved effective against
active RA refractory to methotrexate
(MTX) (1-3). In RA, anti-TNFα thera-
py, including infliximab, induces anti-

nuclear antibodies (ANA) and anti
double-stranded DNA antibodies (anti-
dsDNA), but rarely lupus-like syn-
dromes (3-5). According to safety data
from infliximab trials, 63.8% of RA
patients develop ANA and 13% devel-
op anti-dsDNA antibodies during infli -
ximab treatment (6). With the excep-
tion of clinical trials, only one study
has investigated the effect of infliximab
on autoantibodies in RA(7).
The aim of this prospective study was
to describe the autoantibody induction
profile and to assess its clinical impact
on the response to infliximab.

Patients and methods
Patients and medication regimen
We included 62 patients (54 women
and 8 men; mean age at baseline 54.6
years [range 41-68]) with RAfulfilling
American College of Rheumatology cri-
teria (8) and refractory to disease-mod-
ifying antirheumatic drugs (DMARDs)
including MTX. The mean duration of
RAwas 14.3 years [range 5.6–23]. Pa-
tients received infliximab at weeks 0,
2, 6, and every 8 weeks thereafter, in
combination with MTX (7.5 to 20 mg
per week) in 53 patients or leflunomide
(20 mg per day) in 9 patients. All pa-
tients received prednisolone (less than
10 mg per day). The initial dose of in-
fliximab was 3 mg/kg. After the third
infusion, the dose could be increased to
5 mg/kg in cases in which the clinician
judged that insufficient improvement
had occurred. We collected the follow-
ing data: patient global assessments on
a 10-cm visual analogue scale (VAS),
R i t c h i e ’s index, swollen joint count,
erythrocyte sedimentation rate (mm/h)
and the disease activity score (DAS) (9,
10). None of the patients received pre-
medication before infliximab infusion.

Detection of autoantibodies
Serum samples were obtained at base-
line and before the infusions at weeks 6
and 30. RF was determined by ELISA
(IgM isotype, positive ≥20 IU). ANA
were detected by indirect immunofluo-
rescence on HEp2 cells (positive ≥ 1/
80). If a result of at least at 1/160 was
obtained for ANA, sera were tested by
ELISA for anti-dsDNA IgM and IgG
(positive ≥ 20 IU), positive results were
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also tested and verified by immunoflu-
orescence on chritidia cells, and coun-
terimmunoelectrophoresis for the fol-
lowing anti-extractable nuclear antigen
antibodies (anti-ENA): anti-Sm, anti-
R N P 70, anti-Ro/SSA, anti-La/SSB,
anti-Scl-70 (topoisomerase I) was per-
formed. Anti-histone IgM and IgG anti-
bodies were detected by ELISA (posi-
tive ≥ 50 IU). 

Statistical analysis
M c N e m a r’s test, a chi2 test for paired
analysis, was used to compare the fre-
quency of autoantibody detection before
and after treatment with infliximab. We
compared various sets of unpaired qual-
itative data by the chi2 test. We used the
non-parametric Wi l c o x o n ’s test for
comparisons of quantitative paired data.
The threshold for statistical significance
was set at α = 0.05.

Results
Efficacy and adverse effects of 
infliximab
Three patients stopped infliximab be-
fore the third infusion because of ad-
verse effects (two infections, one seri-
ous hypersensitivity reaction). T h e s e
three patients were not included in fur-
ther analysis, and results are therefore
presented for 59 patients. Between
weeks 0 and 30, mean tender joint
count (18 ± 10 at baseline vs 6 ± 6 at
week 30; p < 0.0001), mean global as-
sessment by VAS (64 ± 18 vs 31 ± 25; p
< 0.0001), mean ESR (34 ± 27 vs 19 ±
14; p = 0.0006), mean CRP (28 ± 37 vs
10 ± 15; p = 0.0007) and mean DAS

score (7.9 vs 2.5; p < 0.0001) decreased
significantly. Sixteen patients with dis-
ease insufficiently improved by inflix-
imab at a dose of 3 mg/kg were treated
with 5 mg/kg from the third infusion:
these patients were considered to be in-
sufficient-responders (at 3 mk/kg).

Effect of infliximab treatment on
autoantibodies
Autoantibody status is reported in Ta-
ble I for baseline, week 6 and week 30.
RF concentrations decreased significant-
ly from baseline to week 30 (p < 0.001).
At week 6, the only significant change
from baseline was an increase in the fre-
quency of patients with anti-histone IgM
antibodies. By week 30 (before the 6th
infusion), the frequency of patients posi-
tive for ANA, anti-dsDNAIgM, anti-his-
tone IgG and IgM antibodies had signifi-
cantly increased with respect to baseline
measurements. None of positive patients
for A N A at baseline became negative
during the follow-up. A n t i - d s D N A I g G
appeared between baseline and week 30
in two patients, but titres remained low
(24 and 25 IU). No aENAwere observed
at weeks 0, 6 and 30. There was no dif-
ference for antibody status and changes
between patients receiving methotrexate
and those treated by leflunomide in asso-
ciation with infliximab. No clinical lu-
pus-like syndrome was observed be-
tween the start of the study and week 30.

Autoantibody profile according to 
clinical response
The responder (infliximab dose kept
constant at 3 mg/kg) and insufficient-

responder (infliximab dose increased to
5 mg/kg) groups did not differ signifi-
cantly in RF concentration or the fre-
quency of detection of ANA, anti-
dsDNA IgM and IgG, anti-histone IgG
and IgM antibodies at each evaluation.
No autoantibody determination at base-
line or at week 6 had significant predic-
tive value for clinical infliximab re-
sponse. 

Discussion
These results suggest that the induction
of autoantibody production by inflixi-
mab treatment in combination with
methotrexate or leflunomide is selec-
tive and subject to a time lag: ANA,
anti-dsDNA IgM, anti-histone IgG and
IgM antibodies increased significantly
from baseline to week 30, whereas only
anti-histone IgM antibodies had alrea-
dy significantly increased by week 6.
A n t i - E N A antibodies were not influ-
enced by the treatment and RF decreas-
ed with infliximab treatment. A time
lag (mean of 6.5 weeks after treatment
initiation) in the induction of autoanti-
bodies has been reported before (11).
In our study, the frequency of patients
positive for ANA (29% at baseline) in-
creased to 69%, with 24 newly positive
patients (41%) at week 30. These re-
sults are similar to safety data reporting
the detection of ANA in 63.8% of pa-
tients following infliximab therapy (6).
However, the pattern of autoantibody
induction in our study differed from
that reported by De Rycke et al. These
authors studied 62 RA patients treated
with infiximab in combination with

Table I.Autoantibody profile before and after infliximab treatment.

Week 0 Week 6 W0 vs W6 Week 30 W0 vs W30
RF; median (range) 87; (0-300) 74; (0-300) p = 0.05 52.5; (0-300) p < 0.001
Negative patients (n) 9/59 8/59 NS 12/59 NS

ANA¶ 17/59 29 % 20/59 34 % NS 41/59 69 % p < 0.001

Anti-histone IgM ¶ 11/59 19 % 25/59 42 % p = 0.009 46/59 78 % p < 0.001

Anti-histone IgG ¶ 13/59 22 % 22/59 37 % p = 0.23 19/59 32 % p = 0.04

Anti-dsDNAIgM ¶ 0/59 0 % 3/59 5 % NS 19/59 32 % p < 0.001

Anti-dsDNAIgG ¶ 0/59 0 % 1/59 2 % NS 2/59 3 % NS

Anti-ENA¶ 0/0 0 % 0/0 0 % NS 0/0 0 % NS

¶: positive patients/59; frequency positive patients (%).
SD: standard deviation; NS: non-significant; RF: rheumatoid factor (Ig M); ANA: antinuclear antibodies; Anti-dsDNA: anti double-stranded DNAantibod-
ies; Anti-ENA: anti-extractable nuclear antigen antibodies.
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m e t hotrexate, and reported a higher fre-
quency of patients positive for ANA at
baseline (32/62; 51.6%) and at week 30
(51/62; 82.3%) than observed in our
study (7). The higher frequency of A N A
at baseline in De Rycke’s study may be
noted and should have influenced the
autoantibody changes observed in this
study which differ from our results. De
Rycke et al. observed the production of
anti-dsDNAIgM or IgA by 17% of pa-
tients at week 30, but no anti-dsDNA
IgG; in our study, the frequency of non-
IgG anti-dsDNA antibodies was higher
(32%) and we observed the production
of low levels of anti-dsDNAIgG in two
patients at week 30. This isotype is
more specifically associated with lupus
erythematosus. We observed no lupus-
like syndrome in the 30 weeks of fol-
low-up, even in these two patients. Al-
though these results are reassuring, the
long-term follow-up of patients posi-
tive for anti-dsDNA antibodies is rec-
ommended.
The frequency of anti-histone antibod-
ies increased significantly from base-
line to week 30 for both isotypes: IgM
and IgG. The frequencies of these anti-
bodies — 78% for IgM and 32% for
IgG at week 30 — were higher than
those reported by De Rycke (9.7%). In
this study, the frequency of detection of
the IgM isotype increased more than
that of the IgG isotype. These autoanti-
bodies are usually observed in drug-
induced lupus; they were not associat-
ed with clinical symptoms in our co-
hort at any point in the 30-week follow-
up period. The production of anti-his-
tone antibodies may reflect immuno-
logical stimulation by infliximab. The
mechanism leading to autoantibody in-
duction by infliximab remains unclear,
h o w e v e r, it has been suggested that
infliximab induces monocyte apoptosis
in Crohn’s disease (12), which may re-
lease nucleosomes leading to lupus
syndrome; nevertheless, this would not
be associated with clinical implication
because of the absence of prevailing B
lymphocytes apoptosis (13).

RF concentration decreased signifi-
cantly from baseline to week 6 (p =
0.05) and week 30 (p < 0.001). Charles
et al. reported similar results in 22 RA
patients treated with infliximab (14).
RF concentration is recognised as a
prognostic factor but not as a factor as-
sociated with disease activity. Further
investigation is required to determine
the physiological significance of this
decrease in RF concentration with
infliximab treatment.
Autoantibody status at baseline and
changes in response to infliximab ther-
apy were not predictive of or associated
with clinical response. The ATTRACT
Study previously reported there to be
no clear relationship between inflixi-
mab dose and antibody development (2).

Conclusion
Our results show the selective induc-
tion of autoantibodies, especially ANA,
anti-dsDNA IgM, anti-histone IgM and
IgG antibodies after infliximab therapy
in patients with refractory RA. This in-
duction of autoantibodies was not asso-
ciated with clinical symptoms at any
point in the 30 weeks of follow-up and
did not differ between responders and
non-responders. Long-term follow-up
is however necessary, especially for pa-
tients positive for anti-dsDNA antibod-
ies. 
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