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CASE REPORT

Osimertinib-induced hearing loss: 
an uncommon aftereffect of a novel drug—a 
case report
Chee Chean Lim1*   , Jia Lei Lu2 and Jeyanthi Kulasegarah1 

Abstract 

Background:  Epidermal growth factor  receptor (EGFR) tyrosine kinase inhibitors (TKIs) have significantly improved 
survival outcomes of advanced non-small cell lung cancer (NSCLC). Nonetheless, usage of TKIs is not without adverse 
effects, as it has been reported to cause irreversible sensorineural hearing loss (SNHL).

Case presentation:  We describe a 72-year-old man who experienced hearing loss after taking osimertinib for 6 
months. Later, his hearing further declined over a period of 1 year. Hearing rehabilitation with high-powered behind-
the-ear (BTE) hearing aid has helped to improve his quality of life to some degree. There were no other known causa-
tive factors leading to the hearing deterioration. To date, there is no case report on osimertinib-induced SNHL.

Conclusion:  Physicians ought to counsel patients on osimertinib of this rare side effect and monitor for early signs of 
hearing loss. Treatment protocol should be in place taking into account that they have either failed or likely to fail the 
first- or second-line treatments and have advanced stage disease.
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Background
Lung cancer is the second most common cancer with 
non-small cell lung cancer (NSCLC) constituting about 
85% of cases. Epidermal growth factor receptor (EGFR) 
mutations are the main oncogenic drivers in up to 50% 
of NSCLC among the Asian populations and approxi-
mately 15% of Caucasians [1]. This discovery has shifted 
the treatment paradigm into utilizing EGFR tyrosine 
kinase inhibitors (TKI) as the standard first-line therapy. 
Osimertinib is a third-generation EGFR-TKI used in the 
treatment of central nervous system (CNS) metasta-
ses and in patients with acquired resistance to previous 
EGFR-TKI with superior safety profile and tolerability. 
We report a patient with NSCLC and brain metastasis 

who showed good response to osimertinib but developed 
possibly the antecedent case of drug induced sensorineu-
ral hearing loss.

Case presentation
A 72-year-old man with no known medical illness 
presented with a 6-month history of chronic cough, 
hoarseness, and headache. Computed tomography 
(CT) and positron emission tomography (PET) imag-
ing showed lesions over the middle lobe of right lung 
and perihilar region measuring 1.5×1.5×1.5cm with 
a standardized uptake value (SUV) of 5.6. There were 
also four enhancing nodules in the midbrain, right 
superior cerebellum, left lateral wall of the fourth ven-
tricle, and anterior interhemispheric cistern measuring 
1.0×1.3cm, 0.7×0.6cm, 0.7×0.7cm, and 0.8×0.6cm, 
respectively. CT guided lung biopsy was performed 
and he was diagnosed with stage IV lung adenocarci-
noma bearing the EGFR Exon 19 deletion. Treatment 
with oral osimertinib (Tagrisso) 80mg once a day was 
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commenced. CT thorax performed at 1 month and 4 
months post-therapy showed reducing perihilar mass 
and stable subcentimeter lung nodules. Magnetic reso-
nance imaging (MRI) brain 4 months after commence-
ment of osimertinib showed resolved intracranial 
lesions.

At 6 months following osimertinib treatment, he was 
referred to the otolaryngologist for worsening hearing 
and tinnitus in both ears. Otoscopy was unremark-
able. Pure tone audiometry (PTA) revealed moderate 
to severe bilateral sensorineural hearing loss (SNHL) 
(Fig.  1). A repeat MRI brain ruled out any recurrent 
metastatic lesion. He decided to continue his usual 
drug regime despite being advised the possible risk 
of hearing deterioration, fearing the risk of tumour 
recurrence. Unfortunately, his hearing declined fur-
ther over 1 year showing a severe to profound bilat-
eral SNHL (Fig.  2). The relevant blood investigations 
including lipid and coagulation profiles were normal. 
Hearing rehabilitation with high-powered behind-the 
ear (BTE) hearing aid has helped to improve his qual-
ity of life to some degree.

Discussion
Osimertinib was first approved by the U.S. Food and 
Drug Administration in 2017 for the treatment of NSCLC 
after progression on older generation TKIs. Its usage 
has since then expanded to become the first-line treat-
ment for NSCLC with EGFR T790M deletion or exon 21 
L858R mutation and in patients with CNS metastases. 
Majority of patients who at first responded to first and 
second generation TKIs eventually develop disease pro-
gression. A secondary mutation in the EGFR T790M in 
the exon 20 is known to confer resistance in up to 50% 
of cases [2]. As for brain metastases, osimertinib dem-
onstrated superior progression-free survival, duration of 
response, and lower toxicity in comparison to first gen-
eration TKIs. It also confers greater intracranial concen-
tration versus the first and second generation TKIs and 
is more effective against leptomeningeal carcinomatosis 
[3]. Moreover, the use of osimertinib obviates the neuro-
cognitive deficits and complications associated with sur-
gery or brain irradiation in patients with CNS metastases 
without impending herniation.

Common side effects of TKIs are skin rashes, pru-
ritus, fatigue, nausea, anemia, fever, diarrhea, and 

Fig. 1  Late audiogram obtained only after 6 months on osimertinib demonstrating moderate to severe bilateral sensorineural hearing loss
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gastrointestinal intolerance. Ototoxicity is an uncommon 
adverse event attributed to TKIs. A few TKIs namely 
imatinib, nilotinib, regorafenib, sunitinib, and canertinib 
have reported cases of drug-induced SNHL. Imatinib and 
nilotinib (Bcr-Abl TKIs) can cause SNHL due to inhibi-
tion of c-kit resulting in possible neurotoxic effect on the 
auditory nerve [4]. On the other hand, regorafenib and 
sunitinib are vascular endothelial growth factor (VEGF) 
inhibitors which may induce SNHL by causing throm-
botic microangiopathies and reduction of labyrinthine 
blood flow [5].

In relation to our case, erlotinib (1st generation EGFR-
TKI) has been described to cause irreversible SNHL. The 
authors suggested that human epidermal growth factor 
receptor (HER) signaling in the inner ear was account-
able. HER 2, 3, 4, and EGFR receptors are expressed 
in supporting cells, non-sensory cells, and hair cells 
involved in cochlear homeostasis, proliferation, and syn-
aptic maintenance within the inner ear [6]. EGFR and 
transforming growth factor-alpha (TGF-a) were also 
shown to implicate auditory hair cell replacement and 
differentiation in the organ of Corti in response to oto-
toxic damage [7]. Osimertinib induced ototoxicity has 

not been documented in the literature. Its mechanism 
could be related to the role of EGFR and TGF ligands 
signaling in the inner ear.

Conclusion
Patients treated with EGFR TKIs should be monitored 
for early symptoms and signs of hearing loss. They should 
be promptly referred to an otolaryngologist to confirm 
the diagnosis of sensorineural hearing loss and the inci-
dence appropriately reported to the relevant authority. 
With the increased usage of osimertinib, more adverse 
events related to the drug may be uncovered. The aim 
here is to offer the right treatment protocol taking into 
account that our patients have either failed or likely to fail 
first- or second-line treatments and have advanced stage 
disease.
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Fig. 2  Audiogram 1 year after the audiogram in Fig. 1, hearing loss progressed into bilateral severe to profound sensorineural hearing loss
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