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Chronic myeloid leukemia (CML) is caused by abnormal 
myeloid cell proliferation in bone marrow, resulting in the 
BCR-ABL fusion gene and a constitutively active tyrosine 
kinase [1]. Recent progress in CML treatment has led to the 
introduction of targeted tyrosine kinase inhibitors (TKIs) for 
long-term remission [1]. Imatinib, the first approved TKI 
for CML, is now joined by second-generation drugs, such 
as dasatinib, bosutinib, and nilotinib, as well as the third-
generation ponatinib. While safety profiles vary, all TKIs 
are associated with common adverse reactions (ARs), such 
as nausea, myopathy, rash, diarrhea, and fatigue, as well as 
late-onset hematologic responses, such as myelosuppression.

Imatinib triggers muscle pain, headaches, and edema; 
dasatinib is linked to pleural effusion and pulmonary 
hypertension; bosutinib can impair liver function and cause 
rash; nilotinib is associated with cardiovascular abnormalities, 
QT interval prolongation, and hyperglycemia; and ponatinib 
poses risks for liver disorders and pancreatitis [2,3]. 
Consequently, close monitoring of patients’ hematologic, 
metabolic, and cardiovascular profiles is imperative for 
effective disease management.

Desensitization is vital for IgE-mediated hypersensitivity 
reactions necessitating discontinuation of therapy when no 
equivalent treatments are available [4]. Here, we present the 
case of a patient with CML who experienced an immediate 
hypersensitivity reaction to dasatinib and successfully 
underwent desensitization to dasatinib.
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The patient was a 53-year-old woman with no known 
drug allergy and a history of ischemic heart disease. She was 
diagnosed with CML in December 2019 and started first-line 
imatinib at 400 mg daily. 

She tolerated imatinib well, with a good hematologic 
response, having reached a state of major molecular 
response [1]. During the first month, the only AR was eyelid 
edema, which improved with diuretics, until she reported that 
the skin on her hands had become increasingly fragile and 
prone to erosion. A dermatologist diagnosed the lesion by 
means of a skin biopsy, which was consistent with imatinib-
induced pseudoporphyria, leading to discontinuation of 
treatment. 

CML subsequently worsened, and the patient started 
treatment with dasatinib 100 mg every 24 hours. Less than 
2 hours after the first dose, a nonpruritic maculopapular 
exanthema appeared on her arms. After the second dose 
of dasatinib, the exanthema became generalized and was 
accompanied by severe headache; therefore, the patient 
called the clinical team from home. Her vital signs remained 
unaltered. Neither tryptase nor IL-6 was measured. The 
symptoms improved gradually with oral antihistamines and 
corticosteroids over 3 days prescribed on an outpatient basis. 
Treatment was suspended, and the patient was referred to the 
allergy unit. A skin prick test (SPT) and basophil activation 
test (BAT) were performed with dasatinib and bosutinib, as a 
potential alternative. 

In the SPT, a 50-mg dasatinib and a 500-mg bosutinib 
capsule were diluted with sterile water. For BAT, 10 mL of 
heparinized blood was obtained and taken immediately to the 
laboratory, where it was analyzed using the Flow2CAST kit. 
Basophils were identified by flow cytometry (FACS-Canto-II, 
BD-Biosciences). A minimum of 800 basophils was gated, 
and expression of CD63+ and CD203c+CD63+ as markers of 

activation was assessed. A stimulation index (SI) above 2 was 
considered positive.  

The result of the SPT with dasatinib was negative, and the 
BAT result was positive at all concentrations tested (SI<2) 
(see Figure and Figure S1); for bosutinib, all test results were 
negative. Considering these findings and the need to continue 
treatment of the patient's CML, it was decided to initiate 
bosutinib 500 mg/24 h and to monitor the patient closely 
for a response. Unfortunately, the patient reported nausea, 
abdominal pain, diarrhea, and headache. These symptoms 
gradually became incapacitating over the following days, with 
both regular and reduced doses of bosutinib 200 mg, which 
eventually led to discontinuation. The symptoms resolved 
completely after 24 hours. 

Since the patient needed to continue TKI treatment, we 
proposed a rapid dasatinib desensitization protocol (Table S1), 
aiming for a 100-mg dose, which is the standard approach for 
effective treatment of CML. 

The dasatinib desensitization protocol was successful, and 
the patient continues to tolerate dasatinib 100 mg/24 h. 

After more than a year of daily dasatinib, the BAT result 
became negative, indicating reduced basophil reactivity 
(Figure). 

The patient provided her written informed consent for 
the SPT and desensitization procedure, as well as for the 
publication of this report.

Treatment of CML poses significant challenges, with 
inherent TKI-induced toxicity, and requires the contribution 
of a multidisciplinary team to assess drug safety and explore 
alternative treatments. Cutaneous effects have been reported, 
especially with imatinib, including facial edema, which affects 
most patients, pruritic rash that typically develops at 9 weeks 
of treatment and can in some cases be severe, and other 
inflammatory eruptions, which have also been observed with 

Table. 

Before desensitization After desensitization 

Gated
basophils

CD63+ 

basophils, 
%

Gated
basophils 

CD63+ 

basophils, 
%

C (–)
(SB)

1817 1.0 1076 1.0

C (+) 
(anti-FcεRI)

952 15.3 1000 59.0

Dasatinib 
1/30

1136 6.2 1026 2.7

Dasatinib 
1/60

1129 8.0 1036 4.6

Dasatinib 
1/120

1116 8.4 1038 2.4

Abbreviations: C (–), negative control; SB, buffer; C (+), positive control. 

Figure. Basophil activation test with dasatinib. A, CD63+ basophils (%) before and after desensitization; B, Positive and negative controls of the basophil 
activation test and number of gated basophils for each dasatinib dilution before and after desensitization.
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dasatinib [2,5]. However, the underlying mechanisms have 
not been studied. 

In this case, the patient had imatinib-associated 
pseudoporphyria, a rarely reported AR. Given the absence of 
cases of skin fragility in their report, Martínez-Mera et al [6] 
recommended switching to dasatinib or nilotinib for imatinib-
associated pseudoporphyria. Dasatinib was chosen here owing 
to cardiovascular ARs linked to nilotinib (contraindicated in 
patients with a history of ischemic heart disease) [3]. 

Desensitization protocols for imatinib have been described. 
Nelson et al [7] conducted a 4-hour oral desensitization 
protocol for 10 patients with imatinib-induced rash, 
succeeding in 8 cases. Klaewsongkram et al [8] outlined a 
slow desensitization protocol for severe nonimmediate skin 
reactions, resulting in reduced CD5+, CD25+, and CD135+ 
T cells.

Karaatmaca et al [9] reported 2 pediatric cases of delayed 
hypersensitivity to dasatinib that were successfully treated 
with a 1-day rapid desensitization protocol [9]. However, in 
many cases, allergology studies were not conducted or yielded 
negative results. 

We present a case of successful desensitization to dasatinib 
in a patient with immediate hypersensitivity. The success of the 
protocol was confirmed by a positive BAT result. The patient 
could not tolerate other TKIs. While the literature hints at TKI 
cross-reactivity, the positive BAT result for dasatinib and the 
negative result for bosutinib suggest otherwise in the present 
case. Notably, more than 1 year after successful desensitization, 
the patient continued to tolerate daily dasatinib, and the BAT 
result turned negative. 

In conclusion, desensitization with older-generation 
TKIs such as imatinib has shown promising results, 
although few cases have been published [7,10]. While 
a literature search revealed a dasatinib desensitization 
protocol for 2 pediatric patients with delayed reactions and 
negative allergy test results [9], this report highlights the 
first successful dasatinib desensitization protocol in an adult 
patient with immediate hypersensitivity reaction confirmed 
by a positive BAT and no viable alternative TKIs owing to 
severe adverse effects.

Funding

The present study was supported by the Institute of Health 
Carlos III of the Ministry of Economy and Competitiveness 
(grants cofunded by European Regional Development Fund 
(ERDF) (RETIC ARADyAL RD16/0006/0007, PI16/00696 
and PI19/01861, PI22/01572) and the Spanish Society of 
Allergy (Fondo de Investigacion de la Fundacion de la SEAIC 
2015).

Conflicts of Interest

The authors declare that they have no conflicts of interest.

  Manuscript received September 26, 2023; accepted for 
publication December 14, 2023. 

Rosa Muñoz-Cano
Allergy Department

Hospital Clinic
C. de Villarroel, 170

08036 Barcelona, Spain
E-mail: rmunoz@clinic.cat

References

1. Cortes J, Pavlovsky C, Saußele S. Chronic myeloid leukaemia. 
Lancet. 2021 Nov 20;398(10314):1914-26. 

2. Roskoski R Jr. Properties of FDA-approved small molecule 
protein kinase inhibitors: A 2023 update. Pharmacol Res. 2023 
Jan;187:106552. 

3. Cirmi S, El Abd A, Letinier L, Navarra M, Navarra M, Salvo F. 
Cardiovascular Toxicity of Tyrosine Kinase Inhibitors Used in 
Chronic Myeloid Leukemia: An Analysis of the FDA Adverse 
Event Reporting System Database (FAERS). Cancers (Basel). 
2020 Mar 30;12(4):826. 

4. Broyles AD, Banerji A, Barmettler S, Biggs CM, Blumenthal K, 
Brennan PJ, et al. Practical Guidance for the Evaluation and 
Management of Drug Hypersensitivity: Specific Drugs. J Allergy 
Clin Immunol Pract. 2020 Oct;8(9S):S16-S116. Erratum in: J 
Allergy Clin Immunol Pract. 2021 Jan;9(1):603. 

5. Macdonald JB, Macdonald B, Golitz LE, LoRusso P, Sekulic 
A. Cutaneous adverse effects of targeted therapies: Part I: 
Inhibitors of the cellular membrane. J Am Acad Dermatol. 
2015 Feb;72(2):203-18; quiz 219-20. 

6. Martinez-Mera C, Capusan TM, Herrero-Moyano M, Urquía 
Renke A, Steegmann Olmedillas JL, de Argila D. Imatinib-
induced pseudoporphyria. Clin Exp Dermatol. 2018;43(4):463-
6.

7. Nelson RP Jr, Cornetta K, Ward KE, Ramanuja S, Fausel C, Cripe 
LD. Desensitization to imatinib in patients with leukemia. Ann 
Allergy Asthma Immunol. 2006 Aug;97(2):216-22. 

8. Klaewsongkram J, Thantiworasit P, Sodsai P, Buranapraditkun 
S, Mongkolpathumrat P. Slow desensitization of imatinib-
induced nonimmediate reactions and dynamic changes of 
drug-specific CD4+CD25+CD134+ lymphocytes. Ann Allergy 
Asthma Immunol. 2016 Nov;117(5):514-9. 

9. Karaatmaca B, Aytac S, Sahiner UM, Sekerel BE, Soyer O. 
Successful oral desensitization with dasatinib in delayed 
cutaneous hypersensitivity reactions. Ann Allergy Asthma 
Immunol 123. 2019 Aug;123(2):216-7. 

10. Penza E, Bignardi D, Bergamaschi M, Beltramini S, Mina 
F, Lappas K, et al. Hypersensitivity to Imatinib: Successful 
Desensitization in a Skin Test-Positive Patient. J Investig 
Allergol Clin Immunol. 2018 Dec;28(6):424-6.


