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Abstract

Biclogics, such as tumor necrosis factor «
(TNF-z) antagonists, have revolutionized
treatment of several significant inflamma-
tory autoimmune diseases. Nevertheless, is-
sues concerning long-term safety remain to
be clarified. There is growing evidence link-
ing biological treatments with the occur-
rence of malignancies or reactivation of la-
tent ones, including malignant melanoma.
We report the case of a 75-year-old male pa-
tient who developed 2 primary malignant
melanomas (MM) after treatment with adali-
mumab for rheumateid arthritis. He was un-
der adalimumab treatment forapproximate-
Iy 12 months before the diagnosis of MM on
his right lower leg. After surgical removal
and staging, no evidence of metastaseswas
found. A few months later, a second MM
developed on the patient’s scalp. The short
duration of treatment with adalimumab
and the unclear temporal relationship can-
not adequately support a probable link

between this double MM occurrence and
the adalimumab-induced immunesuppres-
sive state. The result of a literature search re-
garding the possible association between
anti-TNF drugs and melaneocytic prolifera-
tion is provided.

Copyright © 2010 S. Karger AG, Basel

Introduction

The use of biologics, such as tumor ne-
crosis factor o (ITNF-a) antagonists, in the
treatment of psoriasis, rtheumatoid arthri-
tis (RA), or other significant inflammato-
ry diseases has been a major therapeutic
breakthrough. Nevertheless, issues con-
cerning, mainly, long-term safety remain
tobe clarified. Furthermore, there is grow-
ing evidence linking biological treatment
with the occurrence of malignancies or re-
activation of latent ones, including malig-
nant melanomas (MM) [1].

Adalimumab is a fully human recom-
binant IgGl monoclonal antibody with
specificity forhuman TNF-o [2]. TNF-auis
a proinflammatory cytokine of the innate
immune system with a key role in the sur-
veillance of malignancies and response to-
wards infections.

We report the case of a patient who de-
veloped 2 primary MM after treatment
with adalimumab for RA.

Case Report

A 75-year-old Greek male, skin photo-
type I11, presented to the Dermatology De-
partment of our Hospital in November
2007 with an asymptomatic pigmented
skin lesion at the posterior aspect of his
right lower leg. The lesion was round, 10
mm in diameter, with irregular border
and color variegation. The patient recalled
that he had had a ‘mole” at the site, which
changed during the last months. His med-
ical history included arterial hyperten-
sion, diabetes mellitustype 2, and RA. For
the latter, he was under treatment with
adalimumab (40 mg s.c. every other week)
for the last 12 months. There was no fam-
ily or personal history of MM or dysplastic
nevus syndrome. The lesion was excised
and histology showed a superficial spread-
ing malignant melanoma (Breslow thick-
ness: 3.7 mm), arising on a preexisting
melanocytic nevus. Adalimumab was
promptly discontinued and instead meth-
otrexate was introduced (10 mg weekly).
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Subsequently, a wider excision ofthelesion
with 2 c¢m margin was performed, fol-
lowed by removal of the ipsilateral ingui-
nal sentinel lymph node. Both were free
of melanoma. Laboratory investigations
were within normal limits. Imaging inves-
tigations {including whole-body CT scan)
were negative for metastases. Additionally,
in March 2008, the patient underwent
treatment with high doses of interferon o
for 20 days.

During the 3-month follow-up exami-
nation, a new pigmented lesion was identi-
fied on the partially balded (male-pattern
alopecia) parietal area ofthe scalp. The pa-
tient could not provide information re-
garding the evolution of the lesion due to
the anatomical site. The lesion was elevat-
ed, 19 mm in diameter, with irregular con-
tour and color variegation. It was surgi-
cally removed and proved to be an MM
(Breslow thickness: 4.1 mm, Clark’s level
IIT). Laboratory and imaging investiga-
tions showed again no sign of metastatic
foci. Further investigations 6 months later
were still negative.

In January 2009, 2 nodules were no-
ticed on the right lower leg at the site of the
previously excised melanoma. They were
both surgically removed. Histology report
showed that they had MM elements, and
that they were incompletely excised. One
month later, a further wider excision was
performed, approximately 2 cm from the
initial border of excision. A small satellite
nodule was also identified and removed.
Histology showed evidence of MM in both
specimens. Two further wide excisions
were performed in April and May, but com-
pleteness of excision could not be achieved.
Again, laboratory and imaging investiga-
tions {(including whole -body radicisotopic
bone scanning) were negative. The patient
remains under close monitoring,

Discussion

Biologic agents represent a heteroge-
nous group of naturally occurring mol-
ecules, mainly proteins, engineered in
the laboratory for pharmaceutical use [1].
TNF-oo antagonists include infliximab,
etanercept and adalimumab, and specifi-
cally bind both to soluble and transmem-
brane forms of TNF-a. Currently, their
main indications are RA, psoriasis, psori-
atic arthritis and Crohn’s disease.

Most commonly, their adverse events
are relatively mild and do not require dras-

tic treatment modifications [3—6]. Serious
infections (such as tuberculosis), malig-
nancies (mainly hematological) and neu-
rological disorders may rarely complicate
the use of biological therapy. Evidence for
causality is still vague, although the im-
munosuppressive action of these agents
provides material for plenty of logical hy-
potheses [7]. In a study of 618 psoriatic pa-
tients initially recruited in a placebo-con-
trolled randomized trial of etanercept last-
ing 12 weeks, 464 were monitored open
label up to 84 weeks. The study reported 23
malignancies, of which 14 were non-mela-
noma skin cancer. The standardized inci-
dence ratio for any malignancies in etan-
ercept-exposed patients compared with
the general population was 1.89 (95% CI,
0.86-3.58). The investigator considered 3
of the malignancies - tonsil cancer, breast
cancer, and Hodgkin disease — were pos-
sibly related to the investigational product
[8]. In a systematic review and meta-anal-
ysis of 9 randomized controlled trials
(3,493 people receiving active treatment
and 1,512 people receiving placebo), ad-
verse events with infliximab and adali-
mumab in patients with RA were assessed
[6]. Pooled analysis suggested increased
risks of malignancies and severe infec-
tions. The odds ratio for increased malig-
nancies was 3.3 (5% CI, 1.2-9.1), with
number needed to harm of 154 (95% CI,
91-500), meaning that 154 patients needed
to be treated for 1 additional malignancy
being diagnosed after a treatment period
of 6-12 months. In particular, lymphoma
development seems to be related with the
use of TNF-a antagonists [9]. However,
this association was not confirmed by oth-
er investigators [10]. A large-scale cohort
study [11] in patients with RA concluded
that there was an increased risk of non-
melanoma skin cancer in those receiving
TNF-o antagonists, when prescribed ei-
theralone (hazard ratio, 1.24) or in combi-
nation with methotrexate (hazard ratio,
1.97). There are a few recent case reports
that underline the possible link between
TNF-o antagonists and the induction or
rapid reactivation of latent malignancies
[12]. Furthermore, the reactivation of mel-
anoma in immunosuppressed patients af-
ter solid organ transplantation is well es-
tablished [13].

The possible link between biological
therapy and the induction of melanocytic
proliferation certainly needs further illu-
mination. Melanocytic proliferation may
be benign, as in eruptive melanocytic nevi,
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or malignant, i.e. MM. Eruptive nevi ap-
pear abruptly as numerous similarly look-
ing nevi or as large atypical lesions simu-
lating MM. This rare phenomenon has
been associated with dermatological dis-
cases (e.g. erythema multiforme, epider-
molysis bullosa, toxic epidermal necroly-
sis) and immunosuppression, either due to
disease or following the administration of
immunosuppressive medication, includ-
ingbiological treatment (infliximab, etan-
ercept and alefacept) [14-18]. The etiology
is largely unknown. A couple of hypothe-
ses have been postulated based on the fact
that this phenomenon is usually associated
with an immunocompromised status. Im-
munosuppression might induce melano-
cyte-stimulating hormone or melanoma
growth-stimulatory activity, which are en-
dogenous growth factors for normal mela-
nocytes. A higher expression of the mela-
noma growth-stimulatory activity protein
could stimulate growth and development
of melanocytes. Genetic factors could also
be involved resulting in the formation of
subclinical nests of nevus cells, which in
turn may be triggered by immunosuppres-
sive events into the formations of visible
nevi[14, 19, 20].

There are scarce reports in the litera-
ture associating MM and biological thera-
py- Two cases of eruptive latent metastatic
melanoma after initiation of TNF-o an-
tagonist therapy have been reported [21].
The first patient, 6 years after shehad been
diagnosed with MM and a negative senti-
nelnode biopsy, developed metastatic mel-
anoma lesions on her thigh following
l-month treatment with etanercept for
plaque pseriasis. Five out of 7 draining in-
guinal lymph nodes were found positive
for melanoma. The second patient was be-
ing treated for RA with adalimumab
monotherapy for 6 months before the de-
velopment of a rapidly enlarging axillary
nodule, which proved to be MM. Eight
years before, the patient had been diag-
nosed with MM on his right arm. Recently,
the occurrence of MM in a patient with re-
calcitrant moderate to severe psoriasis was
reported [22]. He had been treated consec-
utively for a period of 30 months with
infliximab, adalimumab and etanercept.
Previously, he had received PUVA, cyclo-
sporine A, methotrexate and fumarates.
Another psoriatic patient, who had a his-
tory of PUVA exposure, developed MM 25
weeks after commencing adalimumab
treatment [23]. Finally, there is a case of a
primary melanoma in a patient with RA
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Table 1. Melanocytic proliferation and biologics

Biological drug Melanocytic proliferation Localization Reference

Infliximab eruptive benign melanocytic nevi trunk Katsanos et al. [18]

Alefacept eruptive benign melanocytic nevi trunk, upper limbs, lower limbs Bovenschen et al. [17]

Etanercept eruptive benign melanocytic nevi trunk, upper limbs, lower limbs, Bovenschen et al. [17]
palms, sole

Etanercept eruptive latent metastatic melanoma thigh Fulchiero et al. [21]

Adalimumab malignant melanoma metastasis axilla Fulchiero et al. [21]

Consecutive treatment with malignant melanoma nfa Kowalzick et al. [22]

infliximab, adalimumab

Adalimumab malignant melanoma n/a Gordon et al. [23]

Infliximab malignant melanoma scalp Khan et al. [24]

treated with infliximab [24]. Reported
cases of melanocytic proliferations follow-
ing treatment with TNF-ow antagonists are
summarized in table 1.

In our patient, the occurrence of MM
in sun-exposed sites, as well as the absence
of careful dermatologic examinations pri-
or to adalimumab introduction (to deter-
mine when the first lesion actually ap-
peared) are not in support of an etiologic
association with anti-TNF therapy. In ad-
dition, the relatively short duration of
adalimumab therapyand the brieftime in-
terval between anti- TNF therapy and MM
development suggest that this double oc-
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currence was probably not related to treat-
ment with TNF inhibitors. To the best of
our knowledge, this is the first reported
case of 2 primary MM occurring after
treatment with a TNF-a antagonist. The
importance of immunosurveillance in tu-
morigenesis is paramount. Although it
cannot be documented in our case, a di-
minished immunosurveillance due to im-
munosuppressive therapy could lead to the
appearance of malignant lesions de novo,
or malignant transformation of benign
ones.

In conclusion, there is growing evi-
dence indicating a possible relation be-

tween biological therapy and melanocytic
proliferation either benign or malignant.
The exact role of biologics in tumorigene-
sis is difficult to be determined because
patients often have a history of treatment
with various immunosuppressives and
there may also be other risk factors for car-
cinogenesis present. Further controlled
studies, with large sample sizes and longer
follow-up periods, are needed in order to
evaluate the likelihood of this association.
In the mean time, complete skin examina-
tions and regular, close follow-ups, espe-
cially in high-risk patients under biologi-
cal therapy, are strongly recommended.
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