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Abstract

Development of psoriasis during Imatinib therapy has been described only as few case reports. Psoriasis
developing during Nilotinib therapy is also rare, with only two cases reported. In psoriasis, the suppressor activity of
T-regulatory cells is decreased, either due to a reduction in the number or due to a reduced ability of T-regulatory
cells to produce suppressive cytokines. Imatinib and Nilotinib inhibited the proliferation and immunosuppressive
effect of T-regulatory cells in a dose dependent manner. This is the first case report of Dasatinib causing worsening
of Psoriasis vulgaris, possibly due to the more potent action of Dasatinib on T regs. Most cases can be managed
without any dose reductions in tyrosine kinase inhibitor therapy along with topical therapies and oral methotrexate.
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Abbreviation
TKI: Tyrosine Kinase Inhibitor; CML: Chronic myeloid leukemia;

T-regs: Regulatory T cells

Introduction
Cutaneous side effects are well described with TKI therapy [1].

Development of psoriasis during Imatinib therapy has been reported
only in a few case reports [2-6]. Nilotinib and Dasatinib are second-
generation tyrosine kinase inhibitors, approved in patients who have
failed or are intolerant to Imatinib and also as first line therapy in
CML. There are only 2 case reports till date, on development of
psoriasis with Nilotinib therapy [7,8] and none with Dasatinib. Here
we describe development of psoriasis in a CML patient on Nilotinib,
which further worsened when therapy was switched from Nilotinib to
Dasatinib. Even though the mechanism underlying the pathogenesis of
psoriasis on TKI therapy is largely not well understood, the main
proposed theory is TKI induced T-reg’s suppression.

Case Report
A 39-year-old male was diagnosed to have CML - chronic phase in

November 2008, and started on Imatinib 400 mg per day, on which he
achieved major molecular remission and maintained it till February
2013. Thereafter, he developed secondary Imatinib resistance with loss
of major molecular response. Kinase domain mutation analysis at that
point of time showed no mutations. He was switched to Nilotinib at
400 mg twice daily. In November 2014, he developed insidious onset
erythematous itchy lesions initially over extremities, later spreading on
to trunk. No joint symptoms. On examination, he had multiple
erythematous plaques like lesions, with occasional silvery white scales
(Figure 1A). Nail changes in form of pitting and onycholysis were also
noted (Figure 1B).

Figure 1: (A) Skin of extremities and trunk showing multiple scaly
erythematous plaque lesions (B) Nails showing pitting and
onycholysis (C) Skin biopsy showing hyperkeratinised and
hypertrophied stratified squamous epithelium with overlying layer
showing parakeratosis and epithelium infiltrated by neutrophils.
Dermoepidermal junction showed rete pegs. Underlying dermis
along with dermal appendages showed infiltration consisted of
lymphocytes and histiocytes – suggestive of Psoriasis vulgaris (D)
Cytogenetics done from bone marrow sample by G banding
technique showing 46,XY,t(9;22)(q34;q11.2),i(17)(q10)[20].
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Systemic examination was within normal limits. Skin biopsy showed
hyperkeratinised and hypertrophied stratified squamous epithelium
with overlying layer showing parakeratosis and epithelium infiltrated
by neutrophils. Dermoepidermal junction showed rete pegs.
Underlying dermis along with dermal appendages showed infiltration
consisted of lymphocytes and histiocytes, suggestive of Psoriasis
(Figure 1C). He was started on topical steroids along with a local
application of emollients and paraffin, with which his lesions
stabilized. He was continued on Nilotinib at the same dose.

In January 2015, due to his progressive rise in BCR ABL transcript
ratio he was put on Dasatinib 50 mg BD. The psoriatic lesions
worsened and hence oral methotrexate was added. But due to
profound myelosuppression, methotrexate had to be discontinued and
he was continued only on topical steroids and emollients. The skin
condition plateaued. In January 2016, he developed a worsening in his
anemia and thrombocytopenia with leukocytosis. Dasatinib was
discontinued and the disease status was reevaluated with bone marrow
examination, which showed the disease to be in accelerated phase with
12% blasts. BCR ABL (IS) transcript was 62.6%. G banding
cytogenetics from bone marrow showed 46,XY, t(9;22)(q34;q11.2),
i(17)(q10)[20] (Figure 1D). Kinase domain mutation analysis showed
L298W SH3 binding domain mutation along with K263N and Q316
frame shift deletions. His skin lesions showed significant improvement
during the ensuing three-week period of discontinuation of Dasatinib
due to cytopenia. Later Dasatinib was restarted in a low dose 50 mg
once daily and gradually escalated to 50 mg BD. Topical steroids and
emollients were continued. Considering the disease progression, he is
presently planned for matched sibling donor hematopoietic stem cell
transplantation.

Discussion
In psoriasis, the suppressor activity of T-reg cells is decreased, either

due to a reduction in the number of these cells or due to a reduced
ability of T-reg cells to produce suppressive cytokines or because of a
“resistance” of T effector cells to their inhibition [9]. Chen et al.
demonstrated that Imatinib and Nilotinib inhibited the proliferation
and immunosuppressive effect of T-reg cells in a dose dependent
manner [10,11]. Similarly, Fei et al. have demonstrated that Nilotinib
suppressed proliferation and function of T-reg cells in a higher
concentration in vitro (>10 μM), but not at clinically relevant doses
[12]. Aggravation or development of psoriasis during course of
Imatinib therapy has been described previously [2-6]. In contrary,
Nagayama et al. reported a case of improvement in psoriatic lesions
during therapy with Imatinib [13]. Psoriasis developing during
Nilotinib therapy has been described in only two case reports. Nagai et
al. described first case of psoriasis developing 26 months of Nilotinib
therapy and concluded that Nilotinib possibly inhibits the function of
T-reg cells [7]. They tried to ascertain the percentage of CD45 (+), CD4
(+), CD25 (+) cells, corresponding to the T-reg fraction and found a
relative increase of the same when compared to healthy subjects. The
psoriatic lesions stabilized on topical activated vitamin D3 derivative
and corticosteroid. Even though they haven’t assessed the T reg cell
activity, they concluded that if T-regs are really the key player then
Dasatinib might have a higher potential for development of psoriasis.
Meanwhile, Kaur et al described a case of psoriasis after 3 months of
Nilotinib therapy, which improved with oral methotrexate along with
topical steroids [8]. In both cases Nilotinib was continued without dose

reductions. Our patient developed psoriasis after 12 months of
Nilotinib therapy. Switching to Dasatinib aggravated his psoriatic
lesions reflecting its more potent action on T regs, which supports the
findings of Fei et al. [14]. Since oral methotrexate induced severe
myelosuppresion he couldn’t be continued on the same for prolonged
duration. Discontinuation of Dasatinib, for the period of cytopenias,
led to an improvement in the skin lesions, which again highlights the
causal association.

Conclusion
Prompt recognition of dermatological side effects is essential in

patients on TKI. Most cases can be managed without any dose
reductions in TKI along with topical therapies and/or oral
methotrexate. Further studies are needed to ascertain the exact
immune mechanisms leading to development of psoriasis in patients
treated with TKI’s.
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