
Abstract. – Psoriasis is a chronic inflam-
matory skin disease affecting 2-3% of the pop-
ulation worldwide. Psoriasis results from a
complex and dynamic interplay between genet-
ic and environmental factors that trigger an ex-
cessive inflammatory response in the skin
which is driven by several mediators including
TNF-alpha. The common form of the disease,
termed ‘chronic plaque psoriasis’ is character-
ized by erythematous scaly plaques, typically
on elbows, knees, scalp and buttocks. Psoria-
sis does not only affect the skin but also the
nails and sometimes it is associated to a form
of negative spondyloarthropathy, named the
psoriatic arthritis (PsA), which could affect
joints, tendons and/or the bone. Moreover, pso-
riasis is also frequently associated to metabol-
ic comorbidities including obesity, dyslipi-
demia, diabetes and non alcoholic fatty liver
disease. Consequently, psoriasis causes a
high degree of morbidity and impairment of
quality of life. There is no definite cure for pso-
riasis although there are treatments which
could induce its remission. During the past
decade, new very selective biological therapies
for the management of psoriasis have been li-
censed. Biological drugs include TNF-alpha in-
hibitors (etanercept, infliximab and adalimum-
ab) and ustekinumab which is an anti-IL 2/23
monoclonal antibody. Infliximab is very effec-
tive in the treatment of psoriasis either with
nail involvement and/or PsA. Considering the
characteristics of this drug, we propose a spe-
cific profile of the patient candidate to inflix-
imab treatment. In particular, the main patient
characteristics which drive the physician in se-
lecting infliximab include the presence of a se-
vere chronic plaque psoriasis, particularly if it
is associated to a severe nail involvement
and/or PsA, the urgency of psoriasis clearing,
poor compliance of the patient for self-medica-
tion and the prospective of a long term contin-
uous treatment.
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Introduction

Psoriasis Overview
Psoriasis is a chronic inflammatory skin dis-

ease affecting 2-3% of the population worldwide.
Its cause is unknown, but a wealth of studies in-
dicate that the disease results from a complex
and dynamic interplay between genetic and envi-
ronmental factors that trigger an excessive in-
flammatory response in the skin1. Dendritic cells
and effector T-cells are central in the develop-
ment of the psoriatic lesion, and cytokines pro-
duced by these cells, including TNF-alpha, INF-
alpha, INF-gamma, IL-1, IL-6, IL-17 stimulate
keratinocytes to proliferate and increase the mi-
gration of inflammatory cells into the skin, pro-
moting epidermal hyperplasia and inflammation.
The common form of the disease, termed

“chronic plaque psoriasis”, is observed in more
than 80% of patients and is characterized by ery-
thematous scaly plaques, typically on elbows,
knees, scalp and buttocks (Figure 1). Plaque size
can vary from minimal to the involvement of the
entire skin surface (erythrodermic psoriasis).
Psoriasis could frequently affect also the nail
lamina and/or the nail bed inducing several de-
gree of nail dystrophy. Moreover, psoriasis could
be associated to psoriatic arthritis (PsA) in 10-
30% of cases2. PsA is a negative form of spondy-
loarthropathy which could affect joints, entheses,
tendons and/or the bone tissue. Psoriasis is also
frequently associated to metabolic comorbidities
including obesity, dyslipidemia, hypertension, di-
abetes and non alcoholic fatty liver disease3. Pso-
riasis causes a high degree of morbidity and de-
creased quality of life (QoL), largely due to clini-
cal flare ups and disfiguring lesions in visible ar-
eas of the skin, systemic manifestations and
drug-related side effects4. Psoriasis is most com-
monly diagnosed through the clinical examina-
tion, and the evaluation of the amount of Body
Surface Area (BSA) affected, as well as Psoriasis
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Area Severity Index (PASI) which are all useful
tools for determining the severity of psoriasis;
whereas the Dermatology Life Quality Index
(DLQI) or the Short Form-36 are commonly used
to assess the impairment of QoL. Finally, the
American College of Rheumatology (ACR) is
frequently used tools to assess peripheral joint
disease and the Nail Psoriasis Severity Index
(NAPSI) for nail involvement assessment.

Clinical Management of Psoriasis
There is no definite cure for psoriasis although

there are several efficacious suppressive treat-
ments which could induce its remission5. The
choice of the treatment modalities depend on
several factors including the age and sex of the

patient, the comorbidities, the presence of PsA
and nail involvement, the severity of the psoria-
sis, the adherence of the patient to the treatment
and also on the degree of impairment on the
QoL. When choosing the best therapeutic op-
tions, some fundamental goals must be taken into
account such as obtaining a rapid control of the
disease, maintaining the disease in long-term re-
mission, preventing the joint damage, avoiding
relapse and side effects and finally improving the
patient’s quality of life6.
The conventional systemic therapies of psoria-

sis include methotrexate, cyclosporine, acitretin
and the phototherapy. These treatments are daily
used by clinicians but their long-term is limited
by safety issues, including liver and renal toxici-
ty, photo-carcinogenesis. During the past decade,
new very selective biological therapies for the
management of inflammatory immune-mediated
diseases, including psoriasis have been licensed7.
These treatments are indicated in those patients
with contraindications to conventional treatments
or who are intolerant and/or not responder to ac-
itretin, methotrexate, cyclosporine and/or pho-
totherapy. Biological drugs are recombinant mol-
ecules that include TNF-alpha inhibitors (etaner-
cept, infliximab and adalimumab) and ustek-
inumab which is an anti-IL 12/23 monoclonal
antibody.

Infliximab Overview
Infliximab is a chimeric antibody. The variable

regions are of murine origin and are coupled to
human IgG1 and kappa constant domains. Inflix-
imab binds with high affinity and specificity to
TNF-alpha and neutralizes its biological activity.
Infliximab is approved for the treatment of
rheumatoid arthritis, ankilosing spondylitis,
Crohn’s disease, ulcerative colitis, chronic plaque
psoriasis and PsA. It is administered as intra-
venous infusion dosed 5 mg/kg at 0, 2 and 6
weeks, then every 8 weeks thereafter8. Infliximab
is effective in the treatment of psoriasis either
with nail involvement and/or PsA leading to a
significant HRQoL improvement.
Before starting infliximab, clinicians must

carefully screen patients to assess whether they
are eligible for this specific therapy. The screen-
ing include a chemistry screen with liver function
tests, complete blood cell count including
platelet count, a hepatitis panel, and tuberculosis
(TB) testing all obtained at baseline and with
variable frequencies thereafter9. It is well known
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Figure 1. A, The erythematous and scaly plaques on the
knees typical of chronic plaque psoriasis. B, Onicolysis of
the first digits of the hands related to nail psoriasis.
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severe liver toxicity, demyelinating diseases, or
lymphoma, is less clear and, therefore, increased
caution is recommended.

Efficacy of Infliximab in
Chronic Plaque Psoriasis
The efficacy of Infliximab in the treatment of

moderate-to-severe chronic plaque psoriasis have
been confirmed in both double blinded studies as
well as in open label studies. The double blinded
studies reported the effectiveness of Infliximab in
both induction and maintenance regimens. In the
EXPRESS I clinical trial, an high percentage of
patients achieved and maintained disease remis-
sion through 1 year14. In particular, 80% of pa-
tients achieved PASI 75 and 57% achieved PASI
90 at week 10, preserving similar response at
week 24. At week 50, 61% and 45% of patients
achieved PASI 75 and PASI 90, respectively. In
the EXPRESS II clinical trial, the improvement
in PASI was also paralleled by improvement in
physician global assessment (PGA) with 76%
and 69% of patients in both 5 mg/kg and 3 mg/kg
induction groups, respectively, achieving a PGA
of clear or excellent at week 1015. In the same tri-
al, a comparison between continuous versus in-
termittent regimens was evaluated. Among the
10-week PASI 75 responders, response was bet-
ter maintained by the infliximab-every-8-week
maintenance group compared with the as-needed
group. The median percent improvement in PASI
75 through week 50 was 89.6% in the 5 mg/kg
every-8-week group and 80.6% in the 3 mg/kg
every-8-week group compared with 76.4% and
72.4% in the as-needed groups, respectively15.
The significant results described in the EX-
PRESS studies, have been also confirmed in the
IMPACT trial, mainly focused on the effective-
ness of infliximab on PsA16,17. Infliximab have
been reported to be more effective than
methotrexate in inducing psoriasis remission. In
a recent open label, randomized, active con-
trolled study involving 868 patients methotrex-
ate-naïve, the PASI 75 was achieved in 78% of
infliximab group compared to 42% of methotrex-
ate group at week 16. Moreover, infliximab was
more effective than methotrexate not only in
methotrexate-naïve subjects but also in subjects
who failed to respond to methotrexate18.
The clinical efficacy of infliximab in the treat-

ment of psoriasis was also reported in open stud-
ies. In a retrospective analysis, Antoniou et al19

reported a median PASI reduction of 70% and
84.4% at week 6 and 14, respectively. In the 19

that TNF-alpha is a cytokine that plays a crucial
role in the development of granulomas and,
therefore, the screening for tuberculosis (TB) in-
fection is mandatory. Patients with latent TB in-
fection need a antibiotic prophylaxis. Contraindi-
cation to infliximab include active tuberculosis,
significant active infection, active chronic hepati-
tis B, heart failure (NYHA III/IV), hypersensitiv-
ity to infliximab, murine proteins or any compo-
nent of the formulation, pregnancy or breastfeed-
ing, demyelinating diseases, malignancies or
lymphoproliferative5. The screening for an anti-
nuclear antibody (ANA) prior to taking a biolog-
ic agent has been controversial. A positive ANA
is non-specific and should not be a contraindica-
tion for TNF-alpha if there are not signs and
symptoms of systemic lupus erythematosus. The
development of ANA, ENA and anti-dsDNA dur-
ing infliximab treatment has been reported (10).
Rarely, some clinical case of lupus-like syn-
drome in patients receiving infliximab has also
been reported11. Most of these cases resolved af-
ter infliximab discontinuation. Thus, the screen-
ing for auto-antibodies including ANA, ENA an-
ti-dsDNA should be performed only in patients
with signs and symptoms of a lupus-like syn-
drome. Before any immunosuppressive medica-
tion, including biologic agents, special attention
should be paid to patients’ vaccination. Live and
live-attenuated viral vaccines (measles, mumps,
and rubella as well as the oral polio and the vari-
cella vaccine) are contraindicated in patients on
biologics or other immuno-suppressive agents, as
there is a risk of reactivation of the virus. In con-
trast, vaccination against influenza virus should
be administered 2 weeks before the infliximab
infusion12. Finally, elective surgery should not be
performed until a minimum of 4 weeks after re-
ceiving the last dose of infliximab. Key safety
considerations for infliximab include common
side effects (mainly infections and infusion reac-
tions), as well as rare but important side effects,
such as opportunistic infections, particularly le-
gionellosis and tuberculosis. Infusion reactions
could be classified as acute or delayed13. Acute
infusion reactions can develop immediately or
within a few hours after infliximab infusion and
they include flushing, pruritus, chills, headache
and urticaria. Delayed hypersensitivity reaction
include myalgia, arthralgia, rash and pruritus oc-
curring between 1 and 14 days after the infusion.
The relationship between infliximab and some
other significant events that have been observed
infrequently during treatment, including cases of



1448

patients who completed 1 year of infliximab
treatment the median PASI improvement was
92%. Another study based on the Danish nation-
wide database DERMBIO including 882 psoriat-
ic patients was conducted. In the group of the an-
ti-TNF-alpha naïve patients the longest drug sur-
vival was observed for infliximab, followed by
adalimumab and etanercept. In particular, the 4-
year drug survival was 40% for etanercept or
adalimumab compared to 70% for infliximab.
There was no difference in number of adverse
events reported among the patients treated with
the 3 different biologics20.
To note, as discussed in a paper in which both

EXPRESS I and II results have been re-consid-
ered, maintenance of the clinical response
seemed to correlate with the presence of stable
serum infliximab concentrations and was more
common in patients negative for infliximab anti-
bodies than those patients positive for the anti-
bodies21. In the metanalysis by Langley et al22 the
number needed to treat for various efficacy mea-
sures and the number needed to harm for various
adverse events for approved dosing regimens of
adalimumab, etanercept and infliximab have
been estimated. Treatment effects, defined as dif-
ferences in PASI 75 response rates between ac-
tive treatment and placebo patients, were 64% for
adalimumab, 44% for etanercept 50 mg twice
weekly, 31% for etanercept 50 mg weekly and
73% for infliximab. According to their analysis
the Authors concludes that infliximab is the most
rapidly effective anti TNF-alpha treatment in in-
ducing psoriasis remission.

Efficacy of Infliximab in Nail Psoriasis
Nail psoriasis affects 20-55% of patients with

psoriasis22. It often represents a significant cause
of distress because of the visible localization of
the lesions and the chronic course of the disease.
Patients affected by PsA have a higher preva-
lence of nail involvement than those with psoria-
sis alone23. The hypothesis that nail involvement
could represents an early sign of PsA have been
proposed and supported by both its functional in-
tegration with the musculoskeletal system and
microanatomical basis for entheseal-related in-
flammation between nail and joint structures24.
The EXPRESS studies were the first phase III

trials with a biologic agent to include a detailed
examination of nail psoriasis. The majority
(81.8%) of patients in EXPRESS also had nail
psoriasis at baseline. Among infliximab-treated
patients, mean improvement in nail psoriasis, as-

sessed with the NAPSI was 57.2% at week 24. In
addition, 44.7% of infliximab-treated patients
with baseline nail disease had complete clearance
of nail disease at week 5014. Rich et al25 proposed
also the results of post hoc analyses performed to
determine the location and type of nail defects,
which nail defects were most responsive to thera-
py, the time period during which they improved,
and the degree of correlation between NAPSI re-
sponse and both arthropathy and PASI score im-
provement. The mean percent improvement in
NAPSI score from baseline for infliximab-treated
patients was significantly greater than that for
placebo-treated patients at week 10 (26.8% vs
7.7%); this difference was more pronounced by
week 24 (57.2% vs 4.1%), indicating continued
improvement. The mean percent improvement in
NAPSI score from baseline to week 50 was
59.7% for the patients treated with infliximab.
Later, Fabroni et al26 published a retrospective
study on 121 patients affected by moderate-to-se-
vere psoriasis. Among the patients with PsA,
84.3% showed nail psoriasis instead of the 25.7%
of the patients with psoriasis without PsA. All
patients received infliximab treatment through
week 22 showing a drastic reduction in NAPSI
score accompanied by the improvement of both
skin manifestations and quality of life. At base-
line, the mean NAPSI was 49.68 ± 25.99. The
mean NAPSI got down to 18.58 ± 9.42 at week
14, to 9.54 ± 4.71 at week 22 and further down to
7.21 ± 4.92. Complete nail clearing was observed
10.4% of the cases. In a open non-randomized
study, the efficacy and safety of infliximab on
psoriatic nails involvement, in 18 psoriatic pa-
tients were investigated27. Thirteen of these pa-
tients had also PsA. A significant improvement
was noted in most patients after the third infusion
of infliximab as shown by the reduction of mean
NAPSI from 55 at baseline to 30 at week 14.
Evaluation after six infusions, at week 38,
showed an almost complete resolution of psoriat-
ic nail involvement in the majority of the pa-
tients.

Efficacy of Infliximab in PsA
The efficacy of infliximab in the treatment of

psoriatic arthritis have been investigated in the
double blinded IMPACT studies16,17. In particular,
in the IMPACT I trial the proportion of inflix-
imab-treated patients who achieved an ACR20 re-
sponse at week 16 (i.e. 65%) was significantly
higher than the proportion of placebo-treated pa-
tients (i.e. 10%). In addition, 46% of infliximab-
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treated patients achieved an ACR50 response and
29% achieved an ACR70 response. Continued
therapy with infliximab resulted in sustained im-
provement in joint disease through week 50.
Moreover, infliximab at a dose of 5 mg/kg signifi-
cantly improved dactylitis and enthesitis in pa-
tients with active disease that had been resistant
to DMARD therapy16. Those data were also con-
firmed in 200 patients with PsA enrolled in IM-
PACT II trial17. In particular, ACR response to in-
fliximab treatment was evident as early as week 2
and responses were maintained throughout the
study. An high proportions of patients treated
with infliximab achieved the ACR20 response at
week 14 (58%) and at week 24 (54%). At week
14, 36% of the patients treated with infliximab
achieved the ACR50 response and 15% the
ACR70. ACR50 and ACR70 responses rate in-
creased up to week 24, when 41% of patients
achieved the ACR50 and 27% the ACR70. In
general, the concomitant use of methotrexate did
not appear to increase the efficacy of infliximab.
Although similar numbers of patients treated with
infliximab and placebo (41% and 40%, respec-
tively) had dactylitis of one or more digits at
baseline, fewer patients treated with infliximab
had digits with dactylitis in comparison with pa-
tients treated with placebo at week 14 (18% v
30%) and week 24 (12% v 34%). Similarly, a sig-
nificantly lower proportion of patients treated
with infliximab had enthesitis at both week 14
(22% vs 34%) and week 24 (20% vs 37%) com-
pared with those treated with placebo17.

Efficacy of infliximab on Health Related
Quality of Life Outcome
The impairment of quality of life (QoL) in pa-

tients with psoriasis have been frequently ad-
dressed. In specific, not only severely compro-
mised patients affected by highly severe arthritis,
but also patient presenting specific skin disease
location (hands, face, genitalia, etc.) can have a
severe impairment of QoL. Infliximab could re-
duce the impairment of QoL in patients with pso-
riasis, particularly if administered 5 mg/kg con-
tinuously28. In the EXPRESS II clinical trial, the
HRQoL outcome measures including (Dermatol-
ogy Life Quality Index, DLQI; 36-item Short-
Form Health Survey, SF-36) were significantly
improved since week 10 regardless of baseline
patient characteristics or comorbidities15. Similar-
ly, an improvement in QoL and physical function
have been reported in IMPACT II17. In particular,
results of the SF-36 questionnaire as well as HAQ

indicated a significantly greater improvement in
the physical and mental component summary
scores from baseline to weeks 14 and 24 in the in-
fliximab group than in the placebo group. These
findings were especially relevant to patients with
joint involvement, given the potentially debilitat-
ing nature of the disease and the psychosocial ef-
fect of the disease state in many patients with
psoriasis17. The RESTORE study compared the
effect of infliximab and methotrexate on the
HRQoL outcome as measured by the DLQI, SF-
36, and EQ-5D metrics18. At weeks 10, 16, and 26
the mean change from baseline in the DLQI
score, SF-36 and EQ-5D metrics were significant-
ly greater in those receiving infliximab versus
methotrexate. At week 16, 64% of infliximab pa-
tients had a DLQI score of 0 or 1, compared to
37% of methotrexate patients. Moreover, 83% of
infliximab patients and 67% of methotrexate pa-
tients had a ≥ 5-point DLQI reduction from base-
line. In the study, also the RADAI analysis, a self-
administered questionnaire validated for reumath-
oid arthritis used to assess joint involvement in
psoriasis, was performed. The mean composite
RADAI scores were consistently lower in the in-
fliximab group at weeks 10, 16, and 26. Also An-
toniou et al19 in 2010, in their retrospective study,
show how the clinical response of their patients
treated with infliximab parallels the improvement
of quality-of-life parameters with the majority of
patients no longer affected by psoriasis in their
everyday life. In this experience, the group of pa-
tients continuing on infliximab, the median per-
centage improvement in the DLQI score was
100% at 1 year.

The Psoriatic Patient Profile for Infliximab
Summarizing the evidence previously report-

ed, it is possible to suggest a specific profile of
the patient candidate to infliximab treatment
(Table I). In particular, we believe that the main
patient characteristics which drive the physician
in selecting infliximab include the presence of a
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Severe chronic plaque psoriasis
Urgency of psoriasis clearing
PsA
Concomitant nail involvement
Poor compliance of the patient for self-medication
Prospective of long term treatment
Previous anti TNF-alpha failure

Table I. The psoriatic patient profile for infliximab.
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severe chronic plaque psoriasis, particularly if it
is associated to a severe nail involvement and/or
PsA. As previously reported, infliximab is very
effective in inducing psoriasis remission also
when psoriasis affects nails and/or is associated
to PsA. Moreover, infliximab is indicated when
the patient manifest the feeling urgency for pso-
riasis clearing. Some patients with psoriasis are
particularly anxious and they push the physician
for a rapid resolution of the symptoms. Indeed,
it has been reported that infliximab is effective
as early as week 2 after the first infusion. In ad-
diction, infliximab is indicated when the patient
has a poor compliance for the self medication
and/or he is not reliable. When the treatment is
self-administered, this can result in missed drug
administrations. On the other hand, Infliximab is
administered in a hospital, resulting in closer
monitoring of patients’ health and correctly
scheduled infusions with a complete, precise pa-
tient adherence to the treatment. It should also
be considered that the therapy in obese patients
with psoriasis is impaired by several conse-
quences of obesity including the increased the
risk of liver and renal toxicity to methotrexate
and cyclosporin29, the reduced clinical response
to all systemic treatments in obese patients and
that biologics with a fixed-dose regimen (etaner-
cept, adalimumab, alefacept) may have compro-
mised efficacy in heavier individuals30. In these
patients a “weight-based medication” as inflix-
imab is could be more efficacious. Finally, in-
fliximab could be also indicated in those patients
who are prospectively candidate to continuous
treatment regimen.
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