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ABSTRACT
Tumor Necrosis Factor alpha (TNF) as
proinflammatory cytokine plays in the
pathogenesis of many diseases an im -
portant role. In psoriasis and in psori -
atic arthritis TNF is up-regulated in the
skin lesion and in the synovitis. Recent
trials showed that the blockade of TNF
with the chimeric antibody infliximab is
able to improve both, the skin lesions
and the synovitis of the joints. In psori -
asis in 82 % of patients treated with in -
fl i x i m ab ach i eved an over 75% re -
sponse in the PASI index. In Psoriatic
arthritis the skin improvement was cor -
relating with the reduction of synovitis
and in a small MRI controlled study all
patients achieved an ACR 20 response
within 10 weeks. Patients with psoriatic
a rt h ri t i s , who have been included in
spondylarthopathy trials showed simi -
lar improvement rates. In all tri a l s
u n expected safety pro blems have not
been reported, but the trials have been
small in population and short in dura -
tion. Infl i x i m ab was used between 5
and 10 mg/kg at week 0, 2, 6 and every
8 week. It some trials the retreatment
periods varied. In contrast to the treat -
ment of rheumatoid arthritis with in -
fliximab methotrexate was not always
used as comedication. In some cases
infliximab has been used in combina -
tion with other DMARDs but no trial
did evaluate the combination treatment
vs. the monotherapy.

Introduction
TNF blockade with infliximab in rheu-
matoid arthritis, has been the first bio-
logic therapy, which proved to be effec-
tive in rheumatoid arthritis. The unex-
pected grade of success the therapy
showed, lead to further investigation of
the treatment principle in diseases with
similar pathogenesis like psoriasis and
psoriatic arthritis. In psoriasis epider-
mal hy p e rp ro l i fe rat i o n , i n fl a m m at o ry
infiltration are driven by activated T-
cells or antigen-presenting cells, from
which proinflammatory cytokines are
released. TNF plays a major role within
these cytokines. In psori atic art h ri t i s

TNF is elevated in the skin lesion and
in the synovial fluid.

Psoriasis
C h a u d h a ri et al. perfo rmed the fi rs t
d o u bl e - blind trial comparing infl i x-
imab with placebo in 33 patients with
moderate to severe plaque psoriasis (1).
The patients were randomly assigned
into three treatment arms with placebo
(n=11), infliximab 5 mg/kg (n=11), or
infliximab 10 mg/kg (n=11). The infu-
sions have been given at weeks 0, 2,
and 6. Patients were assessed at week
10 for the primary endpoint [score on
the phy s i c i a n ’s global assessment
(PGA)]. Analysis was by intention to
treat. Of the 33 patients enrolled, three
dropped out. 
In the infliximab 5 mg/kg group, 9 of
11 (82%) patients we re re s p o n d e rs
( go o d, ex c e l l e n t , or clear rating on
PGA), compared with 2 of 11 (18%) in
the placebo group (diffe rence 64%
(95% CI 20-89), p=0.0089). In the
infliximab 10 mg/kg group 10 of 11
(91%) patients were responders (differ-
ence from placebo 73% (30-94), p =
0.0019). The secondary endpoint in this
trial was the change in the Psoriasis
Area and Severity Index (PASI). The
improvement by at least 75% is consid-
ered clinically meaningful and beside
the mean improvement in PASI the per-
cent of patients who reached the 75%
i m p rovement is important. In the 5
mg/kg group 9 (82%) and in the 10mg/
kg group 8 (73%) patients reached a
75% improvement in their PASI com-
pared to 2 (18%) in the placebo group
(Fig. 1). The mean PASI score changed
from 22,1 in the 5 mg/kg group, 26,6 in
the 10 mg/kg and 20,3 in the placebo
group to 3,8; 5,9 and 17,5 respectively
( p < 0.0003). The diffe rence betwe e n
placebo and both treatment groups was
significant from week 2 (p<0.0003) of
treatment and the median time to re-
sponse was 4 weeks for patients in both
infliximab groups. There were no seri-
ous adverse events, and infliximab was
well tolerated. 
In this controlled trial, patients receiv-
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ing the anti-TNF-alpha agent infl i x-
i m ab as monotherapy ex p e rienced a
high degree of clinical benefit and
rapid time to response in the treatment
of moderate to severe plaque psoriasis
compared with patients who received
p l a c ebo. These findings suggest that
TNF-alpha has a pivotal role in the
pathogenesis of psoriasis and that the
treatment with infliximab as monother-
apy is effe c t ive. These patients have
been followed up to 26 weeks without
further treatment. It showed that 55%
of the patients continued to have a
PASI 50% response and 48% of the
p atients still showed a PASI 75%
response at week 26 (Gottlieb A. et al.
presented at the AAD meeting 2002).
Gottlieb also showed histology probes
of the involved skin, that the treatment
with infl i x i m ab leads to decrease of
inflammation in the skin and to nor-
malization of the keratinocyte differen-
tiation.
Beside this one double blind trial some
small cohorts have been publ i s h e d.
Ogilvie et al. reported about the skin
improvement in the open label treat-
ment of 6 patients with psoriatic arthri-
tis. All 6 patients received infliximab at
week 0, 2 and 6 5 mg/kg. Five patients
had concomitant methotrexate and one
s u l fa s a l a z i n e. The median PASI im-
provement was 71% and three patients
reached an improvement over 75% (2).
S chopf et al. tre ated 8 patients with
severe psoriasis in an open-label clini-
cal trial. Patients received infliximab, 5
mg/kg, intravenously at weeks 0, 2, and
6. The Psoriasis A rea and Seve ri t y
Index (PASI) was used as endpoint at
week 10. In this trial beside the PASI
pruritus was assessed on a scale of 0 to
3 and histologic sections were prepared
from biopsy specimens of uninvolved
skin and of psoriatic lesions at weeks 0,
1, and 10 to measure epidermal thick-
ness with the use of a microscopic mi-
crometer grid. The PASI reduced from
21.8 ± 4.2 (mean ± SE) at week 0 to 3.4
± 2.0 at week 10, by 89,3% ± 4.3. Pru-
ritus decreased from 2.5 ± 0.26 at week
0 to 0.43 ± 0.2 at week 10. In the biop-
sies the epidermal thickness (acantho-
sis) tended to normalize from 0.41 ±
0.06 mm at week 0 to 0.14 ± 0.02 mm
at week 10. No adverse effects other

than fatigue during infusion on some
occasions were reported (3). Quinn et
al. reported two patients with recalci-
trant psoriasis that have been unrespon-
sive to multiple skin-directed and sys-
temic therapies. Patients were treated
with a single infusion of infl i x i m ab.
The tre atments resulted in rapid and
complete clearing of psoriatic erythro-
derma in one patient and clearing of
w i d e s p read psori atic plaques in the
other (4). Kirby et al. reported about
the successful combination of Inflix-
imab with Methotrexat in the treatment
of psoriasis (5). At the moment a phase
III trial is starting to evaluate the effica-
cy and safety of infliximab in psoriasis
in further detail.

Psoriatic arthritis
The efficacy of infliximab in psoriatic
arthritis (PsA) have been investigated
in double blind trials together with oth-
er spondylarthropathies and in an open
label MRI controlled trial with PsA. A
100 patient double-blind placebo con-
trolled trial in PsA is ongoing.
In the MRI controlled trial 10 patients
h ave been tre ated with infl i x i m ab 5
mg/kg at week 0, 2 and 6 (6). The pri-
mary endpoint was week 10. The co-
medication was kept stable with ster-
oids ≤ 10 mg/kg. Seven patients were
taking methotrexate, 1 patient was us-
ing sulfasalazine, and 2 patients have
been without any DMARD. The ACR

criteria of improvement,the PASI and a
MRI of the most involved peripheral
joint area has been performed at base-
line and week 10. As outcome criteria
has been used the Clegg and the ACR
criteria (7,8). After 10 weeks all pa-
tients re a ched the Clegg cri t e ri a , t h e
ACR20 and 50 % improvement and 8
p atients re a ched the ACR70%. Th e
MRI showed a mean reduction of the
gadolinium uptake by 82.5% ± 10.3%
(p = 0.0071). The PASI was reduced by
72.3% ± 16.7% (p = 0.0321) and an
improvement ≥75% PASI was reached
by 50% of the patients with skin in-
volvement. All patients have been fol-
l owed for 54 weeks with indiv i d u a l
treatment regiments. One patient con-
tinued with 5 mg/kg every 8 weeks, 4
p atients reduced therapy to 3 mg/kg
every 8 weeks and 5 patients discontin-
ued therapy at week 10 and month 5, 7
and 8 respectively. From these 5 pa-
tients 4 discontinued due to remission
and 1 because of pregnancy and infu-
sion reaction. At week 54 all 10 pa-
tients still re a ched the Clegg cri t e ri a
and the ACR20 and ACR50% improve-
ment. The ACR70% have been kept by
6 patients (Fig 2). Beside the one infu-
sion reaction, which was treated with
antihistamines no significant adve rs e
event has been observe d. The same
patient became pregnant and discontin-
ued due to both events. The pat i e n t
gave birth to a healthy child at term. In

Fig. 1. Percent of patients with *75% improvement in PASI at week 10 in a double blind psoriasis tri-
al (*0.009, **0.030).

Placebo 5 mg/kg 10 mg/kg
Infliximab Infliximab
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c o n clusion this was the fi rst study
which proved by MRI and skin evalua-
tion that the TNF blockage with inflix-
imab reduces both the inflammation of
the skin and the synovitis of the joint in
the same way.
Van den Bosch et al. investigated 40
patients with active spondylarthropathy
(SpA) in a double blind trial (9). The
p atients we re randomised to re c e ive
either 5 mg/kg infliximab or placebo at
week 0, 2, and 6. The follow up was up
to week 12. The primary endpoint was
the improvements in the patient and
p hysician global assessments of dis-
ease activity on a 100-mm visual ana-
log scale (VAS). In the study were in-
cluded patients with ankylosing spon-
dylitis (AS), PsA and undifferentiated
SpA (uSpA). Because of the clinically
different picture of the diseases includ-
ed in the SpA there are no validated
disease activity criteria. The study used
as inclusion criteria one swollen joint
or one concurrent episode of active ten-
dinitis or dactylitis and/or inflammato-
ry pain of the spin. Concurrent DMARD
t re atment had to be discontinued 4
weeks before baseline. Included were 9
patients with AS 10 patients with AS
and peri p h e ral joint invo l ve m e n t , 1 8
patients with PsA and 3 patients with
uSpA. 
Both pri m a ry endpoints (patient and
p hysician global), p atient assessment
of pain and CRP became significant vs.

p l a c ebo from week 1 onwa rd until we e k
12 (p ≤ 0.001 at week 12 for all para-
meters). The assessment of night pain
i m p roved signifi c a n t ly from week 2 on-
wards. 30 patients have been assessed
for peripheral joint involvement (≥ 1
swollen joint). The morning stiffness,
the peripheral joint pain on a VAS, and
the tender joint count reached signifi-
cant improvement vs placebo the swol-
len joint count did not. In patients with
axial invo l vement (21 patients) the
BASFI and the BA S DAI re a ched at
week 12 significant improvement vs.
placebo (p = 0.041 and p = 0.002). The
PASI was evaluated but because of sig-
nificant difference at baseline between
treatment groups (mean PASI of 0.235
in the infliximab vs. 8.9 in the placebo
group) no conclusion was drawn and
the endpoint data has not been report-
e d. One patient developed 3 we e k s
after the third infusion high-peaking
fever and was finally diagnosed with
ex t rap u l m o n a ry tuberculosis (spleen,
l iver and mediastinal ly m p h n o d e s ) .
Another patient had a suspected joint
infection after synovial biopsy at week
1, and recovered completely after initi -
ation of antibiotic treatment within 48
hours. All other adverse events were
not significantly different between the
treatment groups. 
The study showed in a double blind tri-
al that infl i x i m ab is able to re d u c e
inflammation in the different diseases

of the SpA group beside reactive arthri-
tis. Patients with this diagnosis have
not been included in the trial. Because
of the heterogenicity of the clinical pic-
tures and the different inclusion criteria
compared to other trials in PsA the re-
sults are not compare-able with other
trials in PsA. Outcome measurements
like the Clegg or ACR20 criteria can
not been used because of the missing
joint counts at baseline. The same is
true for the skin involvement of the pa-
tients with PsA. The imbalance at base-
line made an eva l u ation of the skin
response to infliximab impossible. In
an earlier open label trial with 21 pa-
tients with SpA the same results have
been seen (10). The global assessments
s h owed significant improvements bu t
the joint counts and the PASI have been
hard to evaluate because of low values
at baseline.

Conclusion
TNF is an important mediator of in-
flammation in the skin and in the syn-
ovitis of patients with psoriasis and
PsA. The blockage of the biologic ac -
tive TNF with the chimeric monoclonal
antibody infliximab showed significant
improvement in both the skin and joint
lesions. Not at least this dramatic clini-
cal response in both areas is an argu-
ment that TNF plays a pivotal role in
the pat h ogenesis in psoriasis and in
PsA. In contrast to the anti-T-cell treat-
ment used in psoriasis, the anti-cytokin
treatment is effective in both disease
entities. It is not clear yet if the mecha-
nism of action is equal in the joint and
in the skin. Infliximab showed a reduc-
tion of the PASI by 75% in 82% of the
psoriasis patients and in 50% of the
p atients with PsA. Other biologi c a l s
which are currently tested in psoriasis
are antibodies against CD11a, CD80, a
s u bunit of the IL-2 re c eptor and the
CTLA4Ig; they all re a ch PASI 75%
improvements between 10 and 50% of
the cases (11). Etanercept has been re-
c e n t ly ap p roved for the tre atment of
PsA in the USA. Whereas the reduction
of inflammation in the joint is compa-
rable between infliximab and etaner-
cept the reduction of PASI ≥ 75% was
only reached in 26% of patients treated
with etanercept vs. 70 to 82% of the

Fig. 2. ACR response at weeks 10 and 54 in an open label PsA trial. 
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patients treated with infliximab in pso-
riasis. If the difference is due to the dif-
ferent patient population or if it is due
to differences in the pharmacokinetic
of both drugs is not known. Inflixmab
is able to trigger complement mediated
c e l l - lysis of T N F - ex p ressing cells i n
vitro (12). It is unclear if the same is
t rue for etanerc ept (13). In add i t i o n
another work showed differences in the
stability of TNF-binding between etan-
ercept and infliximab (14). If the higher
s t ability of the T N F / i n fl i x i m ab com-
p l ex vs the T N F / e t a n e rc ept complex
and the ability of cell lysis plays are
role in the difference between the two
drugs can not be answered yet. In dif-
ference to RA all studies used 5 mg/kg
as fixed dose. This is mainly because
no trial had the resources to run proper
dose finding arms. Therefor 5 mg/kg
h ave been chosen without scientifi c
proof. Another difference has been that
all trials had no methotrex ate back-
ground therapy. In psoriasis and SpA
no DMARD have been allowed and in
the small PsA trial different DMARD
as stable co-medication have been us-
ed. So far their is no data which suggest
t h at patients in these trials without
background DMARD therapy develop
less efficacy, higher infusion reactions
or antibodies against infl i x i m ab than
patients in the RA trials which have to
be on methotrexate therapy. All trials

have been small in size and it needs
further double blind trials to proof the
e ffi c a cy and safety of infl i x i m ab in
psoriasis and PsA. At the moment one
investigator driven trial with 100 pa-
tients investigates double blind the effi-
cacy and safety of infliximab in PsA
and a phase III trial in psoriasis will
start shortly.
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