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Purpose: In our work we sought to define the prevalence rates of cutaneous events during

dasatinib therapy in chronic myeloid leukemia (CML) patients and to investigate the clinical

and pathological characteristics of these reactions.

Patients and methods: In our institution, 67 CML patients were treated with dasatinib. it

was given as first line treatment in 26 (39%) and subsequent treatment in 41 (61%) CML

patients. Flow cytometry analysis of peripheral blood and cutaneous biopsy was done on all

CML patients with dermatological lesions appearing during dasatinib treatment.

Results: Among 67 CML patients, 4 (5.9%) showed skin lesions during dasatinib treatment.

The cutaneous manifestations were not generalized but mainly located on the back, abdomen,

thorax or leg regions. The patients did not show peripheral lymphocytosis at the time when

skin lesions appeared. Overall, histological analysis showed that the skin lesions were

characterized by a mild perivascular small CD8+ T lymphocytes infiltrate with minimal

epidermotropism.

Conclusion: The unusual T cytotoxic cutaneous infiltrate demonstrated in our CML cases

could be the expression of a dasatinib-promoted lymphocyte expansion. However, the

heterogeneity of the dermatologic manifestations reported in our CML patients could also

be related to unknown factors specific to each CML patient. Our work highlights the finding

that skin lesions may be associated with dasatinib treatment and that they should not be

confused with viral or bacterial infections but rather interpreted as the clinical expression of

lymphocytosis promoted by this TKI.
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Introduction
Chronic myeloid leukemia (CML) is a hematological malignancy characterized by

the t(9;22)(q34;q11) rearrangement, generating the BCR–ABL1 fusion gene that

codes for a chimeric protein with high tyrosine kinase activity. Since the introduc-

tion of tyrosine kinase inhibitors (TKIs), targeting the BCR-ABL1 oncoprotein,

CML patients can now achieve long-term survival. However, for most CML

patients TKIs treatment needs to be taken lifelong,1,2 although multiple studies

have shown that TKI discontinuation is feasible and safe in patients with deep and

durable molecular responses on-therapy.3 CML outcome does not depend solely on

treatment efficacy but also on how well the therapy is tolerated. TKIs have an

overall favorable safety profile in clinical practice; adverse events usually occur in

early treatment, feature a mild to moderate intensity, and resolve spontaneously.4

Whenever TKI treatment interruption is necessary, re-exposure to the same drug or
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switch to an alternative TKI yields a response in the

majority of CML cases.5 Main safety concerns regarding

each TKI are pretty well known;6 the cutaneous reactions

are common with TKIs treatment. On the other hand, there

is little evidence of cutaneous side effects associated with

dasatinib, and even less regarding an underlying immune

activation over associated skin lesions/rashes. Anecdotal

dermatologic side effects of dasatinib include perifollicular

hyperkeratotic eruptions, an acneiform rash, hair depig-

mentation, vitiligo-like lesions, and panniculitis.7–9 A

23.3% incidence of rashes associated with dasatinib has

been estimated. Most rashes were graded as mild, only

1.1% being high grade.10 Several authors have reported

immune activation and peripheral T lymphocytosis asso-

ciated with dasatinib treatment.11–13 In our work we

sought to define the prevalence rates of cutaneous events

during dasatinib therapy and to investigate the clinical and

pathological characteristics of these reactions.

Materials and methods
We retrospectively analyzed 67 consecutive CML patients

who were treated with dasatinib in our Institution between

2007 and 2018. The median follow up time was 34 months

(min. 5 – max. 144 months). In all patients the CML diag-

nosis was made on the basis of cytogenetic, reverse tran-

scription polymerase chain reaction, and fluorescence in situ

hybridyzation, as previously reported.14–17 Molecular mon-

itoring of the response to dasatinib treatment was performed

by real-time PCR, taken as the BCR-ABL1 to control gene

(ABL1) transcript ratio, and expressed on the International

Scale (IS).18,19 Dasatinib was given as first line treatment in

26 (39%) and subsequent treatment in 41 (61%) CML

patients. Flow cytometry analysis of peripheral blood and

cutaneous biopsy was done in all CML patients with derma-

tological lesions appearing during dasatinib treatment. In

detail, the skin biopsies were fixed overnight in 10%neutral-

buffered formalin, sampled and embedded in paraffin

blocks, sectioned at 4 mm thickness and stained with hae-

matoxylin-eosin (H&E). Additional sections, collected on

poly-l-lysine-coated slides, were used for immunohisto-

chemical staining. Immunohistochemistry for CD3

(Novocastra; clone: LN10; dilution 1:100), CD4 (Dako;

clone: RPA-T4; dilution 1:50), CD20 (Dako; clone: L26;

dilution 1:400), CD8 (Dako; clone: 1A5; dilution 1:50),

CD56 (Novocastra; clone: 1B6; dilution 1:100) was per-

formed automatically using a Dako Autostainer. The sec-

tions were then incubated overnight at 4C with the primary

antibodies listed above. Appropriate negative controls,

obtained by substituting the primary antibodies with pre-

immune serum, as well as positive controls, were included

in the procedure. Data onCML patients were retrospectively

collected in accordance with the approval of the local ethics

committee “Azienda Ospedaliero Universitaria Policlinico

di Bari” and the guidelines of the Declaration of Helsinki.

Written informed consent was obtained from each CML

patient with skin lesions.

Results
Among 67 CML patients, 4 (5.9%) showed skin lesions

during dasatinib treatment; all of these cases except one

(Case #2) showed cutaneous events during dasatinib as first

line treatment. The median time to onset of skin lesions

from the beginning of dasatinib treatment was 47.5 months

(min 1 – max 61 months). Moreover, at the time of the

appearance of the skin lesions all CML patients except one

(Case #3) had achieved a deep molecular response; Case #3

showed early dermatologic lesions after only one month

from starting dasatinib (Table 1). The cutaneous manifesta-

tions were not generalized but mainly located on the back,

abdomen, thorax or leg regions (Table 1). The skin lesions

appeared as pink to violaceous erythematous papular

lesions, 1 or 2 centimeters in diameter, with oval-shaped

edges (Figure 1). The patients did not show peripheral

lymphocytosis at the time when skin lesions appeared;

moreover, peripheral blood immunophenotypic analysis

revealed a normal CD4+/CD8+ ratio, as well as a slightly

increased natural killer (NK) cell fraction in Case #4.

In cases #2 and #4 the cutaneous lesions were self-regres-

sing while in cases #1 and #3 they regressed after brief oral

steroids treatment. Dasatinib was discontinued only in Case

#1; in this patient the discontinuation was permanent because

pleural effusion relapse followed to the disappearance of the

skin lesions. Overall, histological analysis showed that the

skin lesions were characterized by a mild perivascular small

T cell lymphocytes dermal infiltrate with minimal epidermo-

tropism (Figure 2A and C), and in Case #1 a focal band-like

infiltrate and a proliferation of small dilatated vessels were

also evident (Figure 2A). The lymphocytes were CD8+ cyto-

toxic T-cells (Figure 2B and D). In all skin biopsies, immu-

nohistochemistry staining for CD56 was negative. There

were only sporadic eosinophils. The epidermis showed a

normal basal layer, mild hyperkeratosis and absence of spon-

giosis. There was no papillary dermal fibrosis, characteristi-

cally consistent with a chronic process.
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Discussion
Dermatologic events have been reported in CML patients

treated with TKIs. During imatinib therapy any grade and

grade 3–4 rashes within 12 months were reported in 33.9%

and 2% of patients, respectively.20 Cutaneous lesions

induced by imatinib are usually maculopapular eruptions,

although other patterns have been reported, such as pig-

mentary changes, photosensitization, lichenoid reactions,

psoriasiform eruptions, pseudoporphyria, exanthematous

pustulosis, neutrophilic dermatosis, panniculitis, and

Stevens-Johnson syndrome.8,21 In CML patients treated

with nilotinib the frequency by 12 months of any grade

and grade 3–4 rashes was 31% and <1%, respectively;22

other frequent dermatologic events include mild to mod-

erate pruritus, skin xerosis, alopecia, and body hair loss.

During bosutinib treatment following imatinib failure in

patients with chronic phase-CML, rashes, all of grades 1–

2, were very frequent, occurring in 44% of patients.23

Ponatinib treatment was associated with the onset of

erythematous and papular rashes; moreover, skin xerosis

was very frequent.24 The above cutaneous events

described during TKIs treatment can be explained by

direct toxic pharmacological effects rather than immuno-

genic or allergic mechanisms. On the other hand, this may

not be entirely true for dasatinib. In the DASISION trial,

all grades rashes were observed in 17% of CML patients

but grades 3–4 in none.7 The dominant clinical character-

istic of the rash was a pruritic keratosis pilaris-like erup-

tion. In addition, a large variety of rashes have been

reported with dasatinib: erythema, erythema multiforme,

urticaria, photosensitivity, nail disorders, neutrophilic der-

matosis, palmoplantar erythrodysesthesia syndrome, astea-

tosis, leukocytoclastic vasculitis, skin ulcer, skin fibrosis,

and Stevens-Johnson syndrome.8 Dasatinib has a well

known spectrum of side effects (mostly pleural effusions,

pulmonary hypertension and myelosuppression),6 particu-

larly due to its multiple kinase targets. There is very little

evidence about its cutaneous effects, and probably many of

these are missed during treatment for two reasons: firstly,

they are not specific and therefore could easily be evalu-

ated as viral, bacterial or transient skin lesions; secondly,

CML patients on dasatinib may tend to underestimate the

skin lesions, that are mainly transient and localized, and

therefore they may find it unnecessary to report them to

the hematologist if the lesions appear outside of already

scheduled visits. In our series of CML patients treated with

dasatinib the cutaneous events occurred predominantly inT
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molecular remission (MR3 or MR4.5). The cutaneous

lesions described in our four CML cases had various

macroscopic aspects (basically featuring a vesicular lesion

of less than one centimeter), were clinically relevant (pain-

ful, itching) or mild, and tended to regress when treated

with steroids and/or temporary dasatinib discontinuation,

if clinically advisable. It is noteworthy that in the CML

patients we describe there was a contrast between the

clinical heterogeneity of the skin lesions and the unifor-

mity of the histological pattern emerging from cutaneous

biopsies. In this regard it could be a relevant point that

during dasatinib treatment, a significant expansion of large

granular lymphocytes (LGLs) has previously been

reported.25,26 The etiology of LGL expansions during

dasatinib seems to be multifactorial and a clear mechanism

has not yet been identified. One hypothesis is that dasati-

nib could directly activate or modulate the proliferation

and function of NK cells. The pre-existing clonal T or NK

cells are probably expanded by dasatinib through the inhi-

bition of tyrosine kinases, as well as several subtypes of

Src family kinases such as Fyn or Lck, which are known to

be involved in the regulation or activation of NK cells.25,26

The LGL-increase phenomenon has not been reported in

patients treated with imatinib or nilotinib, which cannot

inhibit Src family kinases. The unusual T cytotoxic cuta-

neous infiltrate demonstrated in our CML cases could be

the expression of a dasatinib-promoted lymphocyte expan-

sion. However, the heterogeneity of the dermatologic

Figure 1 Skin lesions of the abdomen in Case #1 (A) and leg in Case #4 (B). See text for the description.

Figure 2 The cutis is infiltrated by perivascular small lymphocytes (A and C) (H&E; original magnification, 100×); the lymphocytes show CD8 positivity (B and D)

(immunoperoxidase staining; original magnification, 100×).
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manifestations reported in our CML patients could also be

related to unknown factors specific to each CML patient.

Another aspect that will need to be clarified is whether the

presence of skin lesions during treatment with dasatinib

may have a prognostic significance given that most of

them appear when the CML patient has achieved a mole-

cular response.

Conclusion
In conclusion, our work highlights the finding that skin

lesions may be associated with dasatinib treatment and that

they should not be confused with viral or bacterial infec-

tions but rather interpreted as the clinical expression of

lymphocytosis promoted by this TKI. It remains to be seen

whether such skin lesions are part of the presumed immu-

nomodulatory activity characterizing dasatinib, apart from

its tyrosine kinase inhibition activity.
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