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【 CASE REPORT 】

Rhabdomyolysis Caused by Gefitinib Overdose
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Abstract:
Epidermal growth factor receptor (EGFR) tyrosine kinase inhibitors (TKIs) are common therapeutic agents

for EGFR mutation-positive advanced non-small-cell lung cancer. There has been no report of rhabdomyoly-

sis caused by an overdose of EGFR-TKIs. We herein review the existing literature on the subject and report a

rare case of rhabdomyolysis due to an overdose of gefitinib, an EGFR-TKI.
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Introduction

Epidermal growth factor receptor (EGFR) tyrosine kinase

inhibitors (TKIs), such as gefitinib, erlotinib, afatinib and

osimertinib, are the first-line treatment for EGFR mutation-

positive advanced non-small-cell lung cancer. Patients with

lung cancer are reported to be highly likely to have depres-

sion and adjustment disorders, with a high standardized

mortality rate from suicide (1). Unlike transvenous chemo-

therapy, oral anti-cancer drugs, such as EGFR-TKIs, carry a

risk of overdose. In addition, although creatine kinase (CK)

elevation was not reported in gefitinib, 8 cases (0.08%) in

the post-marketing surveillance study of erlotinib, 4 cases

(0.17%) in the international joint phase III study of afatinib

and 4 cases (0.7%) in the international joint phase III study

of osimertinib showed elevated serum CK levels according

to the pharmaceutical interview forms. However, little is

known about the mechanisms of rhabdomyolysis caused by

EGFR-TKIs.

We herein report a case of rhabdomyolysis caused by an

overdose of gefitinib.

Case Report

A 69-year-old woman was treated with 250 mg gefitinib

every day for 1 year for EGFR exon 21 L858R point

mutation-positive advanced lung adenocarcinoma [cT3N3M1

a stage IVA (PLU)]. She was hospitalized after a suicidal at-

tempt with an overdose of gefitinib. While she had no his-

tory of mental illness, diazepam had been prescribed for

anxiety symptoms.

Two days before her visit to the emergency room, she

consumed 1,500 mg gefitinib and 8 mg diazepam simultane-

ously. The next day, symptoms of nausea, vomiting, diar-

rhea, and bloody sputum appeared. Two days after the over-

dose, her son returned home and found her vomiting and

mentally unstable, so he took her to our hospital. When she

visited the emergency room, she showed tachycardia, hyper-

tension, and tachypnea (heart rate, 116 beats/min; blood

pressure, 167/95 mmHg; respiratory rate, 24 breaths/min),

but neither muscle pain nor muscle weakness. She was con-

scious, but a psychiatrist found that she had suicidal ideation

and was depressed. Blood test results showed elevated cre-

atine kinase (CK: 7,482 U/L) and myoglobin (1,613 ng/mL)

levels, liver [aspartate transminase (AST) 169 U/L, alaine

transminase (ALT) 179 U/L] and kidney dysfunction (cre-

atinine 0.99 mg/dL), elevated amylase levels (1,039 U/L:

salivary type 93%) and elevated C-reactive protein (CRP:

9.03 mg/dL) levels.

Chest computed tomography (CT) indicated that the pri-

mary tumor in the right upper lobe was smaller than prior to

gefitinib treatment (Fig. 1). The serum concentrations of ge-

fitinib at 48 and 96 hours after the overdosing were meas-

ured using liquid chromatography-mass spectrometry and

were abnormally high (at 48 hours: 615.7 ng/mL, at 96

hours: 170.1 ng/mL) compared to those recorded after tak-

ing a single dose (225 mg) of gefitinib (Cmax: 188±120 ng/
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Figure　1.　Chest X-Ray and CT scans: (a) before treatment with gefitinib,  (b) when the patient 
visited emergency room. 

(a) (b)

Figure　2.　Time course line graph of gefitinib plasma concen-
tration after taking a high dose (1,500 mg: our case) combined 
with those after taking a single dose of 225 mg gefitinib ob-
tained from pharmaceutical interview form for gefitinib. 
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mL, Tmax: 4.0 (3.0-12.0) hours, t1/2: 30.1±4.6 hours according

to the pharmaceutical interview form) (Fig. 2). Based on

these findings, she was diagnosed with acute drug poisoning

due to gefitinib overdose, associated with rhabdomyolysis,

liver injury and hyperamylasemia.

After extracellular fluid infusion was started at a rate of

2.5 L/day during hospitalization, the CK and amylase levels

as well as the liver function immediately returned to normal

(Fig. 3). As her mental state recovered as well as her physi-

cal condition, she was discharged on the eighth day of hos-

pitalization.

Two months after discharge, an increase in the size of her

primary tumor was observed. As her mental status was sta-

ble due to family support, afatinib was administered until

progressive disease occurred, followed by gefitinib re-

administration. During the re-administration of EGFR-TKIs,

her serum CK levels stayed within normal limits.

Discussion

This is the first case report of an EGFR-TKI overdose.

Rhabdomyolysis caused by EGFR-TKIs is extremely rare.

Indeed, to our knowledge, only three cases of regular-dose

EGFR-TKI-induced rhabdomyolysis have been reported: one

case report (2) and two cases in a conference abstract (3)

(Table).

One study reported that the cancer-associated suicide rate

was 27.5/100,000 persons per year in the United States, and

the highest suicide risk was observed in patients with lung

cancer (4). The median time to a suicide attempt in patients

with lung cancer is 7 months after the diagnosis, which is

earlier than for other cancers (4). In addition, a randomized

controlled trial was conducted between a group of patients

with lung cancer with metastasis who received only standard

treatment and a group who received early palliative care in

combination with standard treatment. The trial results

showed a significantly improved quality of life, prolonged

prognosis and reduction in symptoms of depression in the

group who received early palliative care along with standard

treatment (5). Given these findings, the active performance

of mental intervention might have been needed in our case,

although our patient had no history of mental illness, and

her lung cancer condition had been stable.

Furthermore, most lung cancer patients are elderly, and

some have various degrees of cognitive disorder. The num-

ber of oral anti-cancer drugs has recently grown. Therefore,

to prevent intentional or accidental drug overdose, we must

pay close attention to not only patients’ psychological stress
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Figure　3.　Time course line graph of CK, amylase (left), ALT, and AST concentrations after hospi-
talization (right).
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Table.　Previously Reported Cases of Rhabdomyolysis Caused by EGFR-TKIs Including This 
One.

Case Ref Age Gender
EGFR-

mutation

EGFR-

TKIs
Dose

Days after starting 

prescription of 

EGFR-TKIs

CK 

(U/L)

1 (3) 69 M Exon 19 

deletion

Afatinib Unknown 51 14,036

2 (3) 80 M Exon 19 

deletion

Afatinib Unknown 27 2,859

3 (2) 59 F unknown Erlotinib 150 mg/day 29 1,215

4 Our 

case

69 F Exon 20 

L858R 

point 

mutation

Gefitinib 250 mg/day 

and 

Overdose 

1,500 mg

258 7,482

due to having cancer but also their cognitive function when

prescribing oral anti-cancer drugs.

Drugs that lead to rhabdomyolysis include anti-

dyslipidemia drugs, antibiotics and anesthetics (6). Among

them, anti-dyslipidemia drugs represent the most reported

drug group, but how they lead to rhabdomyolysis remains

unclear. A few case reports of rhabdomyolysis due to drug

overdose have been published (7, 8), but their pathogenesis

also remains unclear. In our case, the serum CK and myo-

globin concentrations upon emergency room admission were

extremely high at over 40 and 20 times higher than the nor-

mal upper limit, respectively. Based on this, we suspect

there are several possible mechanisms underlying the rhab-

domyolysis that occurred in the current case. First, the pos-

sibility of a genetic background cannot be completely ex-

cluded. Factors influencing the pharmacokinetics and phar-

macodynamics of drugs include drug transporters, drug me-

tabolizing enzymes and the plasma protein-binding ratio.

Gefitinib is a substrate for ABCG2, a drug transporter pro-

tein, and patients with a reduced ABCG2 activity due to a

common genetic variant are at an increased risk for

gefitinib-induced adverse events, such as diarrhea (9). In ad-

dition, published data show higher erlotinib concentrations

at steady state and a higher risk of developing high grade

toxicity in patients with the ABCB1 drug transporter 1236

TT-2677TT-3435TT genotype than other patients (10). Three

previously reported cases developed rhabdomyolysis within

two months after the start of their prescription (2, 3)(Table),

suggesting that they might have a genetic background, while

our case developed rhabdomyolysis at a later point of eight

months. Therefore, our case suggests that there may be a

risk of rhabdomyolysis at the time of overdose, even if there

is no genetic predisposition. Second, a potential drug inter-

action between gefitinib and diazepam should be considered.

In our case, a non-overdose amount of diazepam was con-

sumed together with an overdose amount of gefitinib. Gefit-

inib undergoes extensive metabolism mainly via cytochrome

P450 (CYP) 3A4 and CYP2D6 according to the gefitinib

pharmaceutical interview form, and diazepam is also me-

tabolized partly via CYP3A4 (11). A case of rhabdomyoly-

sis due to the interaction of simvastatin with ticagrelor, both

of which are metabolized via CYP3A4, was previously re-

ported (12), but rhabdomyolysis caused by this type of

drug-drug interaction is rare. These findings suggest that the

combination of gefitinib with drugs metabolized via

CYP3A4 may carry a risk of rhabdomyolysis due to a rela-

tive deficiency of CYP3A4 and competitive interaction with

drug transporter proteins. Third, as EGFR is expressed in

skeletal muscles (13), a higher concentration of circulating

gefitinib binds to EGFRs on skeletal muscle cells, which

may lead to the necrosis and/or apoptosis of these cells and

thereby release CK into the blood stream.
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Conclusion

Early palliative care intervention is desirable to prevent

the excessive intake of oral anti-cancer medications in sui-

cide attempts. In addition, rhabdomyolysis should be sus-

pected in cases of EGFR-TKI overdosing.
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