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【 CASE REPORT 】

Successful Desensitization Treatment with Osimertinib after
the Development of Osimertinib-induced Urticaria in

a Patient Undergoing Treatment for Non-small Cell Lung
Cancer Harboring the EGFR T790M Mutation

Go Makimoto, Tatsuya Nishi, Keita Kawakado, Tomoka Nishimura, Tomoki Tamura,

Kenichiro Kudo and Shoichi Kuyama

Abstract:
Some patients discontinue receiving osimertinib for non-small cell lung cancer (NSCLC) harboring epider-

mal growth factor receptor (EGFR) Thr790Met (T790M) mutation due to adverse its effects. We report a case

of successful desensitization therapy after osimertinib-induced urticaria. An 85-year-old Japanese woman re-

ceived osimertinib as third-line therapy for NSCLC with the EGFR T790M mutation. After two days, she de-

veloped urticaria of the lower extremities. We started osimertinib desensitization therapy at 0.1 mg/day, which

was gradually increased to 40 mg/day. She continued osimertinib for >12 months without adverse effects.

Desensitization therapy with osimertinib could be useful for patients experiencing osimertinib-induced urti-

caria.
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Introduction

Epidermal growth factor receptor (EGFR) tyrosine kinase

inhibitor (TKI) is a key agent used to treat patients with ad-

vanced non-small cell lung cancer (NSCLC) harboring

EGFR mutations (1-3). However, the development of ac-

quired resistance to first- or second-generation EGFR-TKIs

is inevitable at around 12 months of treatment (4-6). Several

studies have indicated that the EGFR T790M mutation is the

most frequent mechanism of resistance (4, 7). Third-

generation EGFR-TKIs, such as osimertinib have been de-

veloped to overcome this mutation. Osimertinib binds to the

EGFR kinase domain irreversibly by targeting the cysteine-

797 residue in the ATP binding site via covalent bond for-

mation (8). Osimertinib selectively inhibits both EGFR-

activating mutations and the T790M-resistance mutation, and

is a standard second-line therapy for patients who develop

the T790M mutation after treatment with first- or second-

generation EGFR-TKIs (9, 10). In addition, osimertinib con-

fers survival benefits over first-generation EGFR-TKIs in a

first-line treatment setting for EGFR-activating mutations

without T790M (11). As such, osimertinib is a key drug for

patients with advanced NSCLC harboring EGFR mutations.

Osimertinib is associated with several adverse effects, in-

cluding diarrhea, hepatotoxicity, interstitial lung disease, and

skin rash and urticaria, indicating drug-induced skin toxicity.

However, because there are no other effective EGFR-TKIs

for patients with advanced NSCLC harboring the EGFR
T790M mutation, establishing an appropriate treatment and

management strategy is important to overcome these toxici-

ties in the clinical setting. Drug hypersensitivity reactions,

including skin reactions, are classified into immediate type

(within 1 hour after drug exposure) and nonimmediate or

delayed type (typically 12-24 hours after drug exposure).

Successful desensitization has been documented in delayed

drug hypersensitivity reactions, such as sulfonamide hyper-

sensitivity in HIV-positive patients or antibiotic hypersensi-

tivity in patients with cystic fibrosis (12). However, there are

only a few reports on desensitization therapy with EGFR-
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Figure　1.　The clinical course of the tumor marker levels and 
the osimertinib desensitization protocol in this case (CEA: car-
cinoembryonic antigen).
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Figure　2.　Skin urticaria on day 6 of the first attempt at 
osimertinib desensitization (A); improved skin lesions after 
second desensitization therapy (B).
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TKIs (13, 14). We herein report the case of a patient with

EGFR T790M-positive NSCLC who was successfully desen-

sitized after presenting osimertinib-induced urticaria.

Case Report

An 83-year-old woman was referred to our hospital due to

the presence of multiple lung tumors with pleural dissemina-

tion and was diagnosed with advanced lung adenocarcinoma

[cT1bN0M1a (PUL, PLE) cStage IVA]. The tumor harbored

the EGFR L858R mutation, and therefore, gefitinib (250

mg/day) was administered as the first-line therapy. After 4

months, gefitinib was discontinued due to uncontrolled ele-

vation of her serum aspartate aminotransferase (AST) and

alanine aminotransferase (ALT) levels, even under alternate-

day treatment. She was then treated with erlotinib (100 mg/

day) for 2.5 months, but the treatment was discontinued for

1 month because of severe rash (Common Terminology Cri-

teria for Adverse Events Grade 3). Next, she was treated

with erlotinib at a reduced dose of 50 mg for 8.5 months. At

12 months after the initiation of erlotinib treatment, the right

lung tumor regrew, and the EGFR T790M mutation was de-

tected in the re-biopsied tissue from this lesion with CT-

guided biopsy.

At this point, osimertinib (80 mg/day) monotherapy was

started as the third-line therapy (Fig. 1). On day 2 of treat-

ment, the patient complained of itchiness in the lower ex-

tremities. We referred her to a dermatologist for the diagno-

sis of urticaria. This improved a day after the discontinu-

ation of osimertinib, and we initiated treatment again at 40

mg/day; however, urticaria recurred on day 3 of treatment.

We then administered osimertinib at a low dose (2.5 mg/

day) schedule to gradually increase the dosage (e.g., 2.5 mg

on days 1-3; 5 mg on days 4-6; 10 mg on days 7-9; 20 mg

on days 10-12; 30 mg on days 13-15; and 40 mg on day 16

onward). Osimertinib tablets were delivered using a simple

suspension method. The simple suspension method was de-

veloped for gastric tube administration, which involves dis-

integrating tablets in hot water (55℃) for 5 minutes without

grinding them (15). According to information on the osimer-

tinib prescription and interview form, osimertinib is stable

when administered in a dissolved condition. Thus, we used

the simple suspension method in desensitization therapy.

Specifically, we discussed how to safely deliver osimertinib

by the simple suspension method with pharmacologists and

nurses. During the suspension procedure, pharmacologists

and nurses wore medical gloves, a surgical mask, and a pro-

tective gown to avoid exposure to suspended osimertinib.

After 6 days, urticaria recurred, and the treatment was halted

(Fig. 2A). We treated the patient with an H1 blocker for

several days to improve her urticaria. There were no other

osimertinib-related toxicities, such as severe diarrhea, hepa-

totoxicity, and interstitial lung diseases. Finally, we at-

tempted oral desensitization with osimertinib, beginning

with an initial dose of 0.1 mg/day. There is no consensus on

the value of premedication prior to desensitization or co-

medication during desensitization, or on the type and dose

of pre-/comedication (12). Thus, we did not use any con-

comitant medications in parallel with the desensitization

therapy. The drug dose was gradually increased over the
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Figure　3.　Computed tomography image just before the ad-
ministration of osimertinib treatment (A) and one year after 
desensitization therapy (B). Right lower primary lung tumor 
almost disappeared at one year after desensitization therapy.
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B

course of 2 weeks by doubling the current dose every other

day until we reached a final dose of 40 mg/day (0.1 mg on

days 1-2; 0.2 mg on days 3-4; 0.5 mg on days 5-6; 1 mg on

days 7-8; 2 mg on days 9-10, 5 mg on days 11-12; 10 mg

on days 13-14; 20 mg on days 15-16; and 40 mg on day 17

onwards; Fig. 1). During the desensitizing treatment period,

no skin lesions were observed (Fig. 2B). Ultimately, the pa-

tient was fully treated with osimertinib at 40 mg/day for

over 12 months without any skin toxicities or tumor recur-

rence (Fig. 3).

Discussion

We successfully treated our patient with osimertinib de-

sensitization therapy and avoided the recurrence of urticaria.

Besides osimertinib, there are no molecular targeted drugs

for patients with EGFR T790M-positive NSCLC, and the

standard regimen is cytotoxic chemotherapy. For elderly pa-

tients, however, cytotoxic chemotherapy is often intolerable.

Although there is no established desensitization protocol for

EGFR-TKIs, cases involving crizotinib (16-18) and osimer-

tinib (13, 14) desensitization have been reported. In one

case, osimertinib desensitization was reported as a means to

avoid liver damage (13), with the patient beginning desensi-

tization at 0.1 mg/day, and another was reported as a means

to avoid toxic erythema, with desensitization beginning at

10 mg/day (14). However, there have been no case reports

regarding osimertinib desensitization therapy after

osimertinib-induced urticaria. As our patient experienced de-

veloped urticaria as an adverse reaction at dose of 2.5 mg/

day, we initiated desensitization at 0.1 mg/day and doubled

the dose every other day, which did not result in adverse

events.

Drug hypersensitivity reactions, including skin reactions,

are classified into the immediate type (within 1 hour after

drug exposure) and nonimmediate or delayed type (typically

12-24 hours after drug exposure). Successful desensitization

has been documented in delayed drug hypersensitivity reac-

tions (12). The skin drug hypersensivitity reaction in this

case was relatively mild (limited to the lower extremities)

and occurred as a delayed-type reaction (after a few days of

treatment). Thus, we considered that desensitization therapy

would be an appropriate approach for this patient. Desensiti-

zation therapy usually takes one of two approaches: normal

desensitization is performed over several weeks and rapid

desensitization is performed over several hours. For cyto-

toxic agents and monoclonal antibodies, a standardized 12-

step protocol for rapid drug desensitization has been found

to be a safe and effective approach for treating patients with

hypersensitivity reactions (19). Although there are no precise

clinical data indicating which method is better for TKIs, the

normal desensitization protocol is generally safer and more

effective than the rapid protocol (12). We therefore applied

the normal desensitization protocol in the present case to en-

sure safety and efficacy.

In conclusion, we reported a case in which osimertinib

desensitization treatment was successfully performed after

the development of osimertinib-induced urticaria. There are

no other effective EGFR-TKIs to treat patients with ad-

vanced NSCLC harboring the EGFR T790M mutation after

the development of resistance to first- or second-generation

EGFR-TKIs. A more data-driven basis for appropriate de-

sensitizing protocols for EGFR-TKIs is needed for patients

suffering from drug-induced adverse effects.
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