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Abstract: Third-generation epidermal growth factor receptor (EGFR)-tyrosine kinase inhibitors 
(TKIs) have revolutionized the standard treatment for EGFR T790M-positive non-small cell lung cancer 
(NSCLC). Osimertinib is one of the third-generation EGFR-TKIs and is currently the most advanced 
in clinical development. Interstitial lung disease (ILD) is a potentially fatal side effect of osimertinib use. 
Successful rechallenge with the second-generation TKI afatinib following osimertinib-induced ILD has been 
reported. However, few reports have discussed the safety and efficacy of third-generation TKI rechallenge 
in this patient population. In this paper, a case of lung adenocarcinoma is retrospectively analyzed, and 
the relevant literature is reviewed. The patient was initially diagnosed with early lung cancer, for which 
surgical treatment was performed. The postoperative diagnosis indicated stage IB (pT2N0M0) right lung 
adenocarcinoma. Genetic testing (amplification-refractory mutation system) revealed EGFR exon 19 
deletion. More than 2 years after surgery, multiple metastases occurred in both lungs, so gefitinib (250 mg 
per day) was administered. However, 6 months after the start of gefitinib treatment, the tumor progressed. 
Lung tumor biopsy was performed for genetic testing (NGS) and an EGFR T790M mutation was observed. 
Subsequently, second-line treatment with osimertinib (80 mg per day) was given for 3 months. The 
evaluated response suggested a partial response (PR) with the occurrence of grade 3 ILD. Pemetrexed plus 
bevacizumab chemotherapy was subsequently administered, resulting in stable disease. However, following 
a severe drug reaction after six courses, the patient’s chemotherapy was discontinued. Another third-
generation TKI, almonertinib (110 mg per day), was rechallenged based on no ILD having been reported 
in a phase I/II study of this drug. After 4 months of almonertinib administration and 6 months without ILD 
recurrence, partial remission was attained. This is the first report of successful treatment with almonertinib 
after osimertinib-induced ILD. The results suggested that almonertinib had a significant effect in patients 
with EGFR T790M mutation, with fewer side effects and better survival benefits for patients with advanced 
lung cancer.

Keywords: Almonertinib; osimertinib; epidermal growth factor receptor T790M mutation (EGFR T790M 

mutation); non-small cell lung cancer (NSCLC); case report

Submitted Apr 27, 2021. Accepted for publication Jun 09, 2021.

doi: 10.21037/atm-21-2823

View this article at: http://dx.doi.org/10.21037/atm-21-2823

950

Case Report 

https://crossmark.crossref.org/dialog/?doi=10.21037/atm-21-2823


Wu et al. Almonertinib rechallenge after osimertinib-induced ILD

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2021;9(11):950 | http://dx.doi.org/10.21037/atm-21-2823

Page 2 of 7

Introduction

In recent years, the incidence and mortality of lung cancer 
have increased globally. In 2018, there were 18.1 million 
new lung cancer diagnoses and 9.6 million deaths, placing 
lung cancer first among malignant tumors (1). Non-small 
cell lung cancer (NSCLC) is the most common histological 
type of lung cancer, accounting for up to 85% of cases (2). 
The epidermal growth factor receptor (EGFR) is one of 
the most common driver genes in NSCLC. Compared 
with those in Western countries, NSCLC patients in China 
have a high EGFR mutation rate; notably, in females and 
non-smokers, the EGFR sensitive mutation rate stands at 
40–50% (3-5).

Patients with advanced EGFR-mutant NSCLC are 
extremely sensitive to first- and second-generation EGFR-
tyrosine kinase inhibitors (TKIs) such as gefitinib, icotinib, 
erlotinib, afatinib, and dacomitinib. TKIs inhibit tumor cell 
growth, proliferation, and metastasis, mainly by blocking 
the cell signal transduction pathways. However, more 
than half of patients develop resistance to TKIs after 9 to 
14 months of administration, and the main mechanism of 
acquired resistance is the presence of the EGFR T790M 
mutation (6-10). 

Third-generation EGFR-TKIs, such as osimertinib, 
can inhibit acquired resistance caused by first- and second-
generation TKIs (11,12). However, osimertinib can bring 
a variety of drug-induced toxicities which are occasionally 
fatal, including interstitial lung disease (ILD). Few case 
studies of the situation after the occurrence of osimertinib-
induced ILD have been reported, and there is no standard 
therapy. Herein, we report a case in which a patient with 
advanced EGFR T790M-positive lung adenocarcinoma 
developed grade 3 ILD after osimertinib treatment and was 
successfully treated after switching to almonertinib, a novel 
third-generation EGFR-TKI. We also explore the clinical 
efficacy and side effects of almonertinib in a literature 
review. We present the following article in accordance with 
the CARE reporting checklist (available at http://dx.doi.
org/10.21037/atm-21-2823).

Case presentation 

A 76-year-old female patient was admitted to the First 
Affiliated Hospital of Gannan Medical University on June 
13, 2016 with a 1-month history of a mass in the right lung, 
observed through physical examination. The patient had 
no history of smoking or drinking, and no family history of 

tumors. 
After admission, laboratory tests showed: neuron-specific 

enolase: 26.15 ng/mL (normal range, 0–12.5 ng/mL); 
normal carcinoembryonic antigen (CEA) and CA125; and 
normal blood routine, urine routine, stool routine, liver 
and kidney function, electrolyte, and coagulation analysis 
results. Chest CT showed the lesion in the right middle 
lobe (3.4×4.3 cm), with no enlarged lymph nodes observed 
in the interstitial space (Figure 1A). Peripheral lung cancer 
was considered. A head and upper abdominal CT scan 
showed mild brain atrophy and a descending duodenal 
diverticulum. 

On June 16, 2016, the patient underwent thoracoscopic 
right middle lobectomy plus regional lymphadenectomy 
under general anesthesia. Postoperative pathology and 
immunohistochemistry revealed moderately differentiated 
adenocarcinoma of the right lung. Cytokeratin 7 and napsin 
A were positive; Ki-67 was 10% positive; and CK5/6, 
CD56, CgA, Syn, and p63 were all negative. According to 
the 8th edition of the American Joint Committee on Cancer 
(AJCC) TNM staging system, the patient was diagnosed 
with stage IB right lung adenocarcinoma (pT2N0M0). The 
amplification-refractory mutation system indicated EGFR 
exon 19 deletion. After the operation, the patient was 
subject to regular follow-up. 

In January 2019, the patient developed a recurrent 
cough and occasional chest tightness. CT examination 
revealed multiple nodules in both lungs (Figure 1B). Tumor 
progression was considered, so gefitinib (Iressa, 250 mg 
per day) was given orally. After administration for 3 and  
5 months, the patient attained a PR (Figure 1C) according 
to RECIST 1.1, and the main adverse event (AE) was grade 
1 diarrhea. However, disease progression was observed 
on August 6, 2019 (Figure 1D). Reexamination by CT 
showed bilateral pulmonary nodule enlargement. First-
generation EGFR-TKI drug resistance was considered to 
have occurred. On August 13, 2019, the patient underwent 
a CT-guided percutaneous lung biopsy. Pathology and 
immunohistochemistry revealed lung adenocarcinoma. CK, 
thyroid transcription factor-1 (TTF-1), and napsin A were 
all positive; Ki-67 was 10% positive; and ALK (D5F3) was 
negative. Subsequent next-generation sequencing indicated 
EGFR T790M mutation, suggesting the patient’s sensitivity 
to third-generation EGFR-TKIs. From August 22, 2019, 
the patient thereby received osimertinib (80 mg per day).

PR was achieved after osimertinib administration for  
1 and 3 months (Figure 1E,F). However, after the third 
month, the patient developed a recurrent cough and chest 
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Figure 1 The clinical course according to CT scan findings. (A) Baseline CT scan at diagnosis in Jun, 2016. (B) PD after surgery in Jan, 
2019. (C) PR on gefitinib in May, 2019. (D) PD on gefitinib in Aug, 2019. (E) PR on osimertinib in Sep, 2019. (F) PR on osimertinib 
in Nov, 2019. (G) CT revealed the ground glass opacity to be significantly reduced in Dec, 2019. (H) PD after the discontinuation of 
osimertinib on Jan, 2020. (I) SD on chemotherapy in Feb, 2020. (J) SD on chemotherapy in May, 2020. (K) PR on almonertinib in Sep, 
2020. (L) PR on almonertinib in Nov, 2020. PD, progressive disease; PR, partial response. 

pain. Chest CT on November 29, 2019, revealed no 
significant changes in the multiple metastases in both lungs; 
however, the ground-glass opacity in the right lung had 
progressed further, and a new lesion had formed in the left 
lower lobe (Figure 1F). Drug-induced ILD was considered 
to have occurred. 

To further investigate the lung lesions, electronic 
bronchoscopy was performed; mild inflammatory changes 
were observed in bilateral bronchi, and the cause of the 
uplift in the medial segment of the right middle lobe 
remained to be investigated. Under a microscope, squamous 

epithelial cells, ciliated columnar epithelial cells, and some 
macrophages were observed in the patient’s bronchoalveolar 
lavage fluid. Based on the patient’s symptoms, imaging, and 
bronchoalveolar lavage cytology, the oral administration 
of osimertinib was identified as the cause of the grade 3 
ILD. Osimertinib was subsequently discontinued, and 
methylprednisolone (40 mg per day) combined with 
antitussive, antiasthmatic, analgesic, and other symptomatic 
treatments was given. 

After 10 days, the patient’s symptoms of cough and chest 
tightness showed significant improvement, and chest CT 
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revealed the ground glass opacity to be significantly reduced 
(Figure 1G). Reexamination by chest CT on January 3, 
2020 showed that the pulmonary infection was alleviated, 
but the lesions in the bilateral lungs were increased and 
enlarged, indicating progressive disease (Figure 1H). Four 
courses of pemetrexed (700 mg on day 1) plus bevacizumab 
(300 mg on day 1) were conducted on January 7, January 
28, February 18, and March 10, 2020. On February 16 
during the treatment period, chest CT indicated multiple 
metastases in both lungs, with some nodules being slightly 
smaller than before; response evaluation indicated stable 
disease (Figure 1I). On April 3 and 25, 2020, two courses of 
pemetrexed (700 mg) alone were given. CT examination 
on May 15, 2020 still showed stable disease, as indicated by 
multiple metastases in both lungs without obvious changes 
compared with previous images (Figure 1J). However, the 
patient stopped chemotherapy due to obvious anorexia 
after treatment, and was switched to oral almonertinib  
(110 mg per day). 

The patient was evaluated as PR on September 6, 2020 and 
November 2, 2020. CT showed that the pulmonary nodules 
had shrunk (Figure 1K,L). To date, the patient has experienced 
no obvious adverse drug reactions to oral almonertinib and 
ILD did not recur. The patient’s current performance status 
score is 1, and no chest tightness or shortness of breath 
affecting light physical activity has been reported.

All procedures performed in studies involving human 
participants were in accordance with the ethical standards of 
the institutional and/or national research committee(s) and 
with the Helsinki Declaration (as revised in 2013). Written 
informed consent was obtained from the patient.

Discussion

Lung cancer treatment has entered into the era of molecular 
targeted therapy. Compared with traditional chemotherapy, 
targeted drugs have greatly improved the prognosis and 
prolonged the survival of NSCLC patients with positive 
driver genes, and AEs of grade 3 and above have been 
significantly reduced (8,13-15). 

EGFR is a tyrosine kinase (TK) receptor located in the 
cell membrane. EGFR can facilitate signal conduction 
through binding, activation, and dimerization with 
extracellular epidermal growth factor, as well as through 
phosphorylation to activate downstream signaling, 
thereby affecting cell proliferation (16). EGFR mutation 
is a common driver mutation in NSCLC, which can 
cause abnormal activation of TKs, resulting in a series of 

uncontrolled cell biological behaviors, and is only seen in 
tumor tissue (17). The TK region is the main gene mutation 
region and includes exons 18–21. A partial deletion in exon 
19 (19del) and an exon 21 point mutation (21-L858R) are 
both sensitive mutations and account for approximately 
85% of EGFR mutations (18). EGFR-TKIs can bind to the 
TK in the intracellular domain of EGFR and competitively 
inhibit TK phosphorylation, thereby blocking signaling in 
tumor cells and inhibiting their growth and metastasis. 

Currently, first-line treatments that have been approved 
for patients with advanced EGFR-mutant NSCLC include 
the first-generation (gefitinib, erlotinib, and icotinib), 
second-generation (afatinib and dacomitinib), and third-
generation (osimertinib) EGFR-TKIs. The median 
progression-free survival (PFS) of patients treated with first- 
and second-generation TKIs is 9–14 months (8,9,13,14). 
In the case reported herein, the patient developed drug 
resistance following 6-month oral administration of 
the first-generation TKI gefitinib, and the PFS was 
relatively short. The T790M mutation, which accounts for 
approximately 50% of resistance mechanisms, is the most 
common mechanism associated with drug resistance (19,20); 
it occurs when the 790th amino acid in exon 20 of EGFR 
changes from threonine to methionine, resulting in steric 
hindrance and the failure of the EGFR-TKI to block the 
activation of EGFR.

Osimertinib is the first third-generation EGFR-
TKI to be approved by FDA for marketing. It is used to 
treat patients with EGFR T790M-positive NSCLC who 
experience secondary drug resistance following first- or 
second-generation EGFR-TKI therapy. In early clinical 
trials (AURA1 and AURA2), osimertinib exhibited good 
safety and efficacy (11,21,22). Subsequently, the prospective, 
multicenter, open-label phase III clinical study AURA3 
showed that compared with chemotherapy, osimertinib 
significantly increased the PFS (median: 10.1 vs. 4.4 months) 
and objective response rate (71% vs. 31%) of patients with 
advanced T790M-positive NSCLC who acquired resistance 
to first- or second-generation EGFR-TKIs. Osimertinib 
was also found to possess a greater ability to penetrate the 
blood–brain barrier than TKIs of other generations (21,23). 

Common side effects of osimertinib include diarrhea, 
rash, dry skin, and neurotoxicity. Studies have also shown 
that ILD will develop in 3.3% of patients after around 
34 days of osimertinib treatment, with 0.5% of patients 
who receive osimertinib progressing to a life-threatening 
condition (24,25). Although the incidence of osimertinib-
induced ILD has been reported to be as high as 12–13% 
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(26,27), the underpinning mechanism is still not entirely 
clear, and only a few related reports have been published. 
In a rare case report of osimertinib-induced ILD, 
the pathological manifestation was acute eosinophilic 
pneumonia (28). During CT examination, TKI-induced 
ILD can manifest as a single ground-glass opacity, multiple 
consolidations, scattered multiple ground-glass opacities 
with interlobular septal thickening, or extensive ground-
glass opacity lesions or consolidation areas in both lungs 
with tractive bronchiectasis (29). Lung biopsy is the only 
diagnostic method for ILD, but it can also result in trauma 
to patients and is therefore rarely used in the clinical setting. 
Patients who develop ILD of grade 3 or above usually stop 
osimertinib treatment permanently, and are given steroids 
as soon as possible. In the present case, the patient achieved 
PR after 1 month of orally administered osimertinib  
(80 mg per day) therapy. Also, CT showed scattered ground-
glass opacities in the lung. After 3 months of treatment, 
grade 3 ILD occurred, presenting as extensive ground-glass 
opacities in both lungs, and the patient was forced to stop 
taking osimertinib. To date, no studies have explored the 
clinical efficacy and safety of the substitution or alternation of 
osimertinib or other third-generation TKIs. 

Almonertinib is a novel, third-generation EGFR-TKI 
used to treat patients with EGFR T790M-positive NSCLC 
who have progressed on or after therapy with other EGFR-
TKIs. A phase I dose-escalation study of almonertinib 
demonstrated its compelling safety and tolerability (30). 
The results of a phase II clinical study of almonertinib were 
reported at the 2019 World Conference on Lung Cancer 
(WCLC 2019): the overall response rate was 68.9%; 
the disease control rate was 93.4%; the median PFS was  
12.3 months; and the median duration of response was 
12.4 months. Almonertinib also exhibited good control 
over central nervous system (CNS) metastases: the 
CNS overall response rate was 60.9%; CNS disease 
control rate was 91.3%; the median CNS PFS was  
10.8 months; and the median CNS duration of response was  
11.3 months (31). Currently, a phase III clinical study of 
almonertinib as a first-line treatment for patients with 
advanced EGFR-positive NSCLC is in progress. 

Regarding their mechanisms of action, almonertinib 
and osimertinib can irreversibly bind to the EGFR ATP 
binding site through a covalent bond, and irreversibly 
bind to the EGFR T790M resistance mutation. Compared 
with osimertinib, almonertinib has a cyclopropyl group 
modification in its structure, which combines with EGFR 
T790M perfectly, resulting in high inhibitory activity, 

selectivity, and excellent pharmacokinetic properties. 
Furthermore, the degradation products of almonertinib 
in vivo present a low affinity for and weak inhibitory effect 
on wild-type EGFR, which can reduce common side 
effects, such as diarrhea and rash. The lipophilicity of the 
cyclopropyl group also ensures good blood–brain barrier 
penetration, so almonertinib is more efficient effect for 
patients with brain metastasis of lung cancer. The main AEs 
caused by almonertinib include digestive system reactions, 
anemia, fatigue, abdominal pain, and skin reactions (pruritus 
and paronychia), and the overall incidence of AEs is less 
than 30%. No cases of ILD relating to almonertinib have 
been reported (30,31). 

Several cases of EGFR-TKI rechallenge following 
osimertinib-induced ILD have been reported in the literature 
(27,32). There are two ways to carry out rechallenge: (I) 
readministration of osimertinib with or without steroids, 
or (II) switching to an EGFR-TKI other than osimertinib. 
Considering that our patient had severe ILD, under the 
premise of effective osimertinib treatment, we selected 
almonertinib, as another third-generation TKI, as subsequent 
therapy, which also achieved a significant effect. 

In summary, we have reported a case of successful 
treatment of EGFR T790M-positive NSCLC with 
almonertinib after osimertinib-induced ILD. This is 
the first reported case of switching from osimertinib to 
another third-generation TKI following the occurrence of 
osimertinib-induced ILD. So far, the patient has received 
almonertinib treatment for almost 7 months and has 
attained a sustained PR without ILD or other obvious drug 
side effects. Careful monitoring of any relevant symptoms 
of ILD may be important to prevent the development of 
life-threatening ILD in the follow-up course. Almonertinib 
benefited our patient and reduced the occurrence of AEs; 
it could therefore be a promising therapeutic strategy 
for other patients with EGFR T790M-positive NSCLC. 
However, whether or not there is cross-resistance to 
EGFR-TKIs needs to be further investigated.
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