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CASE REPORT

A Case of Tumor Necrosis Factor- @ Inhibitors-induced

Pustular Psoriasis
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Department of Dermatology, Chonnam National University Medical School, Gwangju, Korea

Anti-tumor necrosis factor (TNF)- @ agents promise better
disease control for the treatment of ankylosing spondylitis
resistant to classical disease-modifying treatments. Etanercept,
a recombinant human TNF receptor fusion protein, is used to
treat a variety of TNF- @ -mediated diseases by inhibiting the
biological activity of TNF-@. We experienced a case of
pustular psoriasis in a 32-year-old man during anti-TNF- @
therapy with etanercept. He had a history of ankylosing
spondylitis for 2 years. Two years after treatment of etan-
ercept, erythematous pustules developed on his palms and
soles. He had no previous history of pustular psoriasis. The
skin lesion improved as the etanercept therapy was stopped,
but pustular skin eruption recurred as adalimumab, a
different TNF- ¢ inhibitor, was administered to manage his
ankylosing spondylitis. Several TNF-« inhibitors have
different molecular structures, but these inhibitors might
have a similar potency to induce pustular psoriasis from this
case. (Ann Dermatol 22(2) 212~ 215, 2010)
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INTRODUCTION

Psoriasis is a chronic inflammatory disease that occurs in
about 0.1% to 3% of the population and is characterized
by T cell-mediated cytokine production that drives hyper-
proliferation and abnormal differentiation of keratinocytes'.
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The incidence of pustular psoriasis is very low. Factors
that effect occurrence and deterioration in psoriasis are
skin trauma, mental and physical stress, cold, dry climate,
excessive alcohol intake and drugs. Drugs are usually
involved in the occurrence of a new lesion, in the absence
of a family or past history of psoriasis. Based on Psoriatic
Drug Eruption Probability Score, beta-blockers, synthetic
anti-malaria drugs, non-steroidal anti-inflammatory drugs
and tetracycline antibiotics are relevant with psoriasis’.
Interestingly, TNF-«a inhibitors, used in the treatment of
severe psoriasis and psoriatic arthritis, contribute to the
development of psoriasiform eruptions and psoriasis”.

We experienced a case of pustular psoriasis during anti-
TNF-a therapy with etanercept for treatment of anky-
losing spondylitis. The pustular skin eruption recurred
when adalimumab, a different TNF-« inhibitor, was
administered, instead of etanercept, to manage ankylosing
spondylitis. Several TNF inhibitors have different molecular
structures, but these inhibitors might have a similar
potency to induce pustular psoriasis from this case.

CASE REPORT

A 32-year-old man with rheumatoid arthritis and no per-
sonal or family history of psoriasis was treated with
methotrexate and etanercept. Two years after the initiation
of TNF-a@ inhibitor therapy, he developed an erythe-
matous pustular eruption on his palms and soles (palmo-
plantar pustulosis) that evolved into psoriasiform changes
(Fig. 1). The skin biopsy specimen showed psoriasiform
epidermal hyperplasia with hyperkeratosis and confluent
parakeratosis. There were a few telangiectatic blood
vessels in the papillary dermis associated with a perivascular
lymphocytic infiltration (Fig. 2). We considered the
appearance of a skin lesion as an adverse event to etan-
ercept. Consequently, etanercept treatment was disconti-
nued, and the patient was treated with actretin in
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Fig. 1. After 2 years of etanercept
therapy for ankylosing spondylitis,
erythematous scaly pustular lesions
arose on both palms (A) and soles
(B).

combination with a topical steroid. The skin lesion improved
remarkably (Fig. 3). Due to a flare-up of joint symptoms,
however, he restarted etanercept treatment, which induced
pustular skin eruption again. Instead of etanercept, he was
treated with adalimumab, a different TNF- @ inhibitor, to
manage his ankylosing spondylitis. But, a mild degree of
pustular skin eruption developed again with the adali-
mumab therapy (Fig. 4).

Fig. 2. Epidermal hyperplasia with hyperkeratosis and para-
keratosis are shown on horny layer; granular layer has dis-
appeared (A, B). Capillaries in the papillary dermis associated with
perivascular lymphocytic infiltration (B). Munro microabscess was
shown. Intraepidermal pustule formation was shown (C) (H&E,
A: x40, B: x100, C: x200).

DISCUSSION

TNF has many effects on the immune system (Table 1).
TNF-a inhibitors are used to treat chronic autoimmune
diseases and inflammatory conditions, including psoriasis.
The complete mechanism of action remains unclear.
These inhibitors are suppressed by pro-inflammatory cyto-
kines such as interleukin-8 (IL-8), IL-6 and colony-stimul-
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Fig. 3. Erythematous scaly patches
on both palms (A) and soles (B)
have improved following etanercept
discontinuation.

Fig. 4. After 4 months of adalimumab therapy for ankylosing
spondylitis, erythematous scaly pustular lesion arose on both
palms (A) and soles (B).

ating factors and by reduced infiltration of neutrophils, T
cells and plasmacytoid dendritic cells (PDCs) in the
epidermis and papillary dermis®.

The most common side effects of TNF-a inhibitors are
mild to moderate degrees of itching, pain, swelling and
redness at the site of injection. Cutaneous adverse events
of TNF-« inhibitors, such as eczematoid dermatitis, cuta-
neous lymphoma, herpes simplex infection, bacterial
infection, lichenoid eruption, erythema multiforme, lupus
erythematosus and acute generalized exanthematous
pustulosis, have been reported’.

Paradoxically, TNF- inhibitors may induce or aggravate
psoriasisform eruption and palmoplantar pustular psori-
asis'”®. The occurrence of pustular lesions ranges from a
few days to years after administration, and gender and age
are not related'. The incidence of TNF-« inhibitor-
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induced psoriasis was estimated at 2.3 to 5% in patients’.
More than half of these patients presented with palmo-
plantar pustules'. The mechanisms underlying the parado-
xical event remain elusive, but PDCs and INF-a seem to
be key factors.

TNF-a@ has been shown to regulate INF- @ production and
also to inhibit the maturation of PDCs from hematopoietic
progenitors. Inhibition of TNF-a@ may allow abnormal
production of INF-@ by PDCs'. Clinical evidence between
psoriasis and INF-@ has been reported®. After injection of
recombinant IFN- & , psoriasis was aggravated; application
of imiquimod cream worsened psoriasis. PDCs were
found to infiltrate the skin of psoriasis’, and IFN-a
increased in the lesional dermal vasculature and perivas-
cular lymphocytic infiltration'. Accordingly, suppressing
TNF-a induces PDCs-derived INF-a@ production, which
leads to a paradoxical reaction.

There are several differences between etanercept and
adalimumab (Table 2). TNF is a cytokine that includes
soluble TNF (sTNF) and transmembrane TNF (tmTNF),
consisting of type | (p55) and type Il (p75) receptors®.
Etanercept is a recombinant fusion protein that consists of
the soluble TNF receptor (p75) linked to the Fc portion of
human immunoglobulin G1 (sTNFR 1I/IgG1 Fc fusion
protein, sTNFR:Fc). It is administered as a subcutaneous
injection. Etanercept is a receptor blocker that binds to
both sTNF and tmTNF, but only to the trimer form of
sTNF’. Etanercept-sTNF complex showed to be relatively
unstable. Etanercept dose did not induce complement-
mediated cell lysis'®. Adalimumab is a human immuno-
globulin G1 monoclonal antibody that binds, with both
trimer and monomer forms of soluble TNF, to form a
stable complex with sTNF and tmTNF’. Adalimumab is
administered as a subcutaneous injection. It may induce
complement-mediated cell lysis due to its capability of
complement fixation'"'>. The capacity of cell-binding is 3



Table 1. Effect of TNF-a@ in the inflammatory process
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Cell Action of TNF-a

Effect

Macrophage

Keratinocyte Proliferation (1)

Endothelial Vascular endothelial growth factor (1)
Adhesion molecules (1)
Dendritic cell Proinflammatory cytokine (1)

Dendritic cell maturation

Proinflammatory cytokine & chemokine (1)

Inflammation (1)

Proliferation (1)

- scale and thickness
Angiogenesis (1)
Leukocyte infiltration (1)
Inflammation (1)

T cell activation and differentiation

Table 2. Comparison of etanercept and adalimumab

Etanercept ~ Adalimumab

Administrate Subcutaneous  Subcutaneous

Half-life (day) 4 10~20
Binding site for TNF-« 1 2
Bind to monomor — +
Complement fixation - +
Ab dependent cell mediated cytotoxicity — +
Complement dependent cytolysis + ++
Apoptosis — +

folds higher by adalimumab than by etanercept®. Adali-
mumab initiated apoptosis through tmTNF, but etanercept
did not '

The difference in structure and pharmacokinetic properties
could explain the different response to TNF inhibitors.
Switching among TNF-« inhibitors can promise signifi-
cant clinical benefits including reduced side effects and
increased effectiveness'®. In contrast, this case serves as
a good example of TNF-a inhibitors having a potential to
induce adverse effects by cross-reaction.
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