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Nilotinib-induced psoriasis in
a patient of chronic myeloid
leukemia responding to
methotrexate

Sir,

Epidermal growth factor receptor (EGFR) inhibitors are
a group of targeted chemotherapeutic agents which are
currently used in the treatment of many malignancies.!"!
They cause attenuation in the EGFR signaling pathways
that regulate cell differentiation, proliferation,
migration, angiogenesis, and apoptosis. Tyrosine kinase
inhibitors (TKI) are a class of EGFR inhibitors that act
by inhibiting the autophosphorylation of tyrosine
residues of several proto-oncogenes by binding to the
kinase domain of different oncogenic tyrosine kinases,
and therefore inhibit the activation of the intracellular
signal transduction pathway in tumor cells. Thus,
they lead to deregulation of key cell functions such as
proliferation and differentiation.

These targeted agents are associated with a wide
spectrum of dermatological toxicities because they not
only target tumor-related growth factors but also target
growth factors in the skin and its appendages. These
cutaneous adverse effects tend to be uncomfortable,
disfiguring, and adversely affect the quality of life and
compliance with anti-EGFR therapy.[** Although there
are several reports of psoriasis developing with the
first-generation tyrosine kinase inhibitor, imatinib,*?
development of psoriasis in a patient on nilotinib, a
second-generation tyrosine kinase inhibitor, has been
described only once before.*! Here, we present another
patient with chronic myeloid leukemia who developed
psoriasis while on nilotinib therapy and improved
with methotrexate.

A 30-year-old man reported to the dermatology
department with multiple erythematous scaly plaques
over his trunk and extremities for 1 month. The
lesions had gradually increased in size and number
and spread over the body with mild itching. He was
a known case of imatinib-resistant chronic myeloid
leukemia, being treated with nilotinib 300 mg (Tasigna,
AMN107), twice daily for 4 months. There was no
personal or family history of similar skin lesions. He
was not on any other medications and denied any
other illness. Examination revealed multiple bilaterally
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symmetrical, well-defined erythematous plaques of
varying sizes with characteristic silvery-white scales
over the scalp, trunk, upper limbs, lower limbs, and
hands [Figures 1 and 2]. Nails and joints were normal.
Histopathological examination revealed hyperkeratosis,
acanthosis, loss of granular layer, suprapapillary
thinning, dilated papillary dermal vessels, and a
perivascular chronic inflammatory infiltrate in the
dermis along with a few dermal neutrophils, consistent
with psoriasis vulgaris [Figure 3]. There were no interface
changes, exocytosis of lymphocytes, eosinophils, or
neutrophils, and no eosinophils or plasma cells could
be observed in the dermis. Treatment with topical
fluticasone propionate 0.05% and topical calcitriol
ointment was initiated. However, after 2 weeks of topical
treatment, there was no significant improvement.
Since he could not attend twice-weekly sessions for
phototherapy, treatment with 15 mg of methotrexate
weekly and 5 mg folic acid twice weekly was initiated.
This was continued for the next 6 weeks with close
monitoring, along with topical fluticasone propionate
0.05% cream. Skin lesions improved with decrease in
erythema and scaling. Currently his psoriasis is well
controlled with treatment. Nilotinib has been continued
without any change in the dose.

Nilotinib, a second-generation tyrosine kinase inhibitor,
is indicated for imatinib-resistant chronic myeloid
leukemia.® It has a higher binding affinity than imatinib
for tyrosine kinases like Ber-abl, platelet-derived growth
factor receptor, and c-KIT.®! Cutaneous side effects
constitute the most common non-hematological adverse
events observed with nilotinib, and most of these rashes
are mild to moderate in severity.*” The incidence of rash
with nilotinib varies from 22 to 62%, usually manifesting
as morbilliform eruption, erythema and scaling,
keratosis pilaris like lesions, and multiple milia-like
lesions, associated with pruritus in 75% cases.”®! Other
rare adverse effects reported include development of
Sweet’s syndrome, an intensified inflammatory reaction
of actinic keratosis after 5-fluorouracil (5-FU) treatment,
rosacea-like eruption, dry skin, and alopecia.®”! The
uncommon adverse effects like eczema, urticaria,
hyperhidrosis, erythema nodosum, skin ulcer, petechiae,
photosensitivity, ecchymosis, and swelling of face that
have been reported with nilotinib are mentioned in the
package insert of the drug.*"

Several reports describe aggravation or development
of psoriasis with the first-generation tyrosine
kinase inhibitor, imatinib,/** although paradoxical
improvement of psoriasis has also been described
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Figure 1: Erythematous plaques with silvery white scales on
extremities
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Figure 3: Hyperkeratosis, acanthosis, suprapapillary thinning,
and chronic perivascular inflammatory infiltrate in the
dermis. (H and E, x200)

with it.'" Recently, Nagai et al. reported the first
case of psoriasis in a patient of chronic myeloid
leukemia on nilotinib therapy who responded to
topical vitamin D3 analogs and corticosteroids, and
nilotinib administration could be continued without
dose reduction.! Psoriasis is a chronic relapsing
inflammatory disease in which lymphocytes like
Th1, Th17, and their cytokines play an important
pathogenetic role. The activity of these T cells is
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modulated by T regulatory (Treg) cells.''! Normally,
Tregcellsareabletoinhibit theimmunological response
and maintain cutaneous immunological homeostasis,
thereby preventing an autoimmune response against
self-antigens.!"! In psoriasis, the suppressor activity of
Treg cells is decreased, either due to a reduction in the
number of these cells, a reduced ability of Treg cells
to produce suppressive cytokines or “resistance” of T
effector cells to their inhibition."

Both  imatinib and nilotinib  have been
demonstrated to impair the function of Treg cells
in a dose-dependent manner. Chen et al. and
Larmonier et al. demonstrated that the proliferation
of Treg cells and their immunosuppressive effect is
inhibited by imatinib at a concentration achieved
clinically (2.5-5 uM).2%8  Similarly, nilotinib
has been shown to inhibit phytohemagglutin in
induced CD8+ T cell proliferation in therapeutic
concentrations (0.5-4 pM)™ and also to suppress
lymphocyte-specific protein tyrosine kinase and T
cell function.™™ However, Fei et al. concluded that
nilotinib suppressed proliferation and function of Treg
cells in a higher concentration in vitro (>10 uM), and
was not shown to hamper the function of Treg cells at
clinically relevant doses.'®! These findings, therefore,
raise the possibility that the tyrosine kinase inhibitors,
by blocking signaling in both Treg cells and effector
T cells, could have an important pathogenic role in
the development of psoriasis, however, the exact
mechanism involved awaits further studies.

Patients with imatinib-aggravated psoriasis have
shown improvement with etretinate, narrow band
UVB, as well as methotrexate.’! Since a significant
response to topical therapy was not observed in our
patient, methotrexate was initiated. Thus, while
nilotinib is a newer effective chemotherapeutic agent
for the treatment of chronic myeloid leukemia, optimal
management of adverse effects requires prompt
recognition and collaboration between dermatologists
and oncologists.
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