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Introduction

Epidermal growth factor receptor (EGFR) tyrosine kinase 
inhibitors (TKI) have dramatically improved the survival of 
EGFR-mutant adenocarcinoma non-small cell lung cancer 
(NSCLC) patients (1). Despite the significant improvement 
in survival outcomes, almost all patients eventually acquire 
resistance and develop disease progression (2). A significant 
percentage of acquired resistance involves secondary 
mutations in EGFR, including T790M (3). Osimertinib, a 
third-generation EGFR-TKI, irreversibly and preferentially 

binds to mutated receptors and is the treatment of choice 
for patients who have EGFR T790M-mediated resistance 
(4,5). Recently, FLAURA clinical trial has revealed that 
osimertinib has superior efficacy than first and second-
generation EGFR-TKI for treatment-naïve EGFR-mutant 
patients, extending its utilization as first-line therapy (6). 
After treatment failure with osimertinib, platinum-based 
chemotherapy is often the standard of care (7). However, 
no consensus exists on further treatment strategies on 
subsequent treatment failures. Under the premise that 
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subsequent lines of therapy could potentially kill resistant 
clones and allow the regrowth of inhibitor-sensitive clones, 
a potential strategy after acquiring resistance to preceding 
lines of therapy is the re-administration of EGFR-TKI (8). 
Re-administration, also termed as rechallenge, of first and 
second-generation EGFR-TKIs has been successful and 
well-documented in NSCLC patients (8-12), with disease 
control rate of up to 85.2% and median progression-free 
survival (PFS) of up to 6 months (8). However, there is 
limited information regarding osimertinib rechallenge 
succeeding chemotherapy regimen following subsequent 
osimertinib resistance. Currently, only five cases have 
reported on the success of osimertinib rechallenge in EGFR 
T790M-positive NSCLC patients following osimertinib 
resistance (13,14). Other reports on successful osimertinib 
rechallenge were regarding treatment re-administration 
subsequent to osimertinib-induced adverse events (15-17).  
In this study, we report the efficacy of osimertinib 
rechallenge in an EGFR 19del-positive T790M-negative 
metastatic NSCLC patient.

We present the following article in accordance with 
the CARE reporting checklist (available at http://dx.doi.
org/10.21037/apm-20-2369).

Case presentation

A 50-year-old male smoker was referred to our clinic due 
to persistent productive cough for 2 months. Initial chest 
computed tomographic (CT) scans revealed a mass with 
a maximum diameter of 7.8 cm on the right upper lobe of 
the lung and presence of multiple nodules in both lungs 
suggesting extensive lung metastasis and lymph node 
involvement (Figure 1). Magnetic resonance imaging (MRI) 
of the brain did not reveal any lesions. Bone scans revealed 
multiple bone metastases. The patient was diagnosed as 
having T4N2M1b, stage IV adenocarcinoma. The patient 
scored 0 for Eastern Cooperative Oncology Group (ECOG) 
performance status (PS). Further immunohistochemistry 
staining revealed negative for ALK, ROS-1, PD-1, and PD-
L1, while positive for TTF-1 and Ki-67 (3%). Gefitinib 
at a dose of 250 mg once daily was administered after 
identification of an EGFR exon 19 deletion (19del). After  
5 months of treatment, a remarkable reduction of the 
primary tumor was observed, achieving partial response 
(PR) based on response evaluation criteria in solid tumors 
(RECIST v1.1). After 7 months of gefitinib, the patient 
developed new brain lesions and the primary lung lesion 
enlarged, assessed as disease progression (PD). Capture-

based targeted sequencing performed on his plasma sample 
at PD revealed EGFR T790M. The circulating tumor 
DNA were isolated from the patient blood samples using 
Qiagen DNA isolation kits, and processed for subsequent 
NGS library construction using optimized protocols. 
Sequencing was performed using Illumina NextSeq 500 
using paired-end reads with target sequencing depth 
of 10,000X. The sequencing data were analyzed using 
bioinformatics pipeline optimized for somatic variant 
calling. Target capture was performed using commercially 
available panel consisting of 168 lung cancer-related 
genes (Figure 2). Accordingly, osimertinib at a dosage of 
80 mg once daily was administered. Within 2 months of 
osimertinib therapy, chest CT and brain MRI revealed 
drastic tumor reduction achieving an overall response of PR 
accompanied by significant reduction in allele frequency 
(AF) of the genomic alterations, including the disappearance 
of EGFR T790M. Unfortunately, after 7 months of 
osimertinib therapy, the patient again developed chest 
pain. Chest CT showed an enlargement of the lung lesions 
(Figure 1B). Targeted sequencing revealed a previously 
undetected CCDC6-RET fusion and gene amplifications 
in KRAS, VEGFA, and CSMD3. The patient was placed 
on pemetrexed, cisplatin and bevacizumab regimen. The 
patient refused to undergo radiotherapy for brain lesions. 
Albeit improvement of the patient’s clinical symptoms 
after 2 cycles of the treatment, no significant reduction in 
the lung lesions was observed (Figure 1C), achieving stable 
disease (SD). After a total of 4 cycles of chemotherapy, 
chest  CT revea led  the  deve lopment  of  mult ip le 
small pulmonary lesions, indicating PD (Figure 1D).  
In addition, sequencing data revealed an increase in the 
AF of EGFR 19del (22.41%), indicating a possible re-
sensitization with EGFR-TKI. Although undetected, the 
presence of EGFR T790M cannot be completely ruled 
out. Hence, a rechallenge with osimertinib was considered. 
Osimertinib was administered within 1 week after 
chemotherapy with a dosage of 80 mg once daily. Significant 
reduction in lung and brain lesions were observed after 
1 month of osimertinib re-administration (Figure 1E) for 
scans of the lung lesions; data not shown for brain lesions), 
achieving PR as best response. On September 2018, with 
a PFS of 4 months, the patient was assessed as PD after 
complaints of neurologic decline such as slurred speech and 
weakness in the legs leading to difficulty in walking.

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 
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with the Helsinki Declaration (as revised in 2013). Written 
informed consent was obtained from the patient.

Discussion

EGFR-TKIs provide benefits to patients with EGFR 
sensitizing mutations even after developing resistance to 
previous EGFR-TKI therapy (8-12). However, information 
on rechallenge strategy has been limited to first and second-
generation EGFR-TKIs. Successful rechallenge with first 
and second-generation EGFR-TKIs have demonstrated 
disease control rate of up to 85.2% and median PFS 
of up to 6 months (8). On the other hand, osimertinib, 
an irreversible inhibitor of EGFR sensitizing mutations 

as well as EGFR T790M, has demonstrated superior 
efficacy comparing to first and second-generation EGFR-
TKIs in patients with no EGFR T790M (6). Hence, 
osimertinib rechallenge in EGFR T790M-negative 
patients after EGFR-TKI failure is feasible and possibly 
a better treatment option. However, osimertinib re-
administration after EGFR-TKI failure in EGFR-T790M-
negative patients has not been reported. A case of successful 
osimertinib rechallenge in an EGFR T790M-positive 
NSCLC patient following osimertinib resistance then PD 
from chemotherapy-regimen has been reported to achieve 
PR (13). In addition, successful rechallenge with osimertinib 
has been reported in four T790M-positive NSCLC patients 
following development of resistance to abivertinib, another 

Figure 1 Chest CT scans before and after treatment. Chest computed-tomography scans of the patient from baseline (A), PD at 7 months 
after osimertinib therapy (B), SD after 2 cycles of chemotherapy regimen (C), PD after 4 cycles of chemotherapy regimen (D) and PR after 
1 month of osimertinib rechallenge (E). PD, progressive disease; SD, stable disease; PR, partial response.
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third-generation EGFR-TKI, achieving SD in 3 patients 
lasting 10, 12.8 and 14 months, respectively, and PR in 
a patient lasting for 7 months (14). Herein, we present a 
case of successful osimertinib rechallenge after osimertinib 
resistance in an EGFR 19del-positive, T790M-negative 
metastatic NSCLC patient. The favorable response with 
osimertinib rechallenge observed in our case was likely 
due to the increase in abundance of EGFR 19del clones 
resulting from the regrowth of EGFR mutant clones and 
resensitization of the tumor cells to osimertinib. Our finding 
suggests that osimertinib re-administration can provide 
clinical benefit and should be considered as a therapeutic 
option for patients who have acquired osimertinib resistance 
with or without EGFR T790M.

A consequence of intratumoral heterogeneity is the 
diverse responses observed on the same treatment. In 
our current case, the detection of PIK3CA EQ545DK 
and TP53 V173L concurrent to EGFR 19del at baseline 
possibly may have potentially affected the initial response 
of our patient to gefitinib resulting in a PFS of only  
7 months, which is at the lower range of the expected 
PFS for gefit inib-treated EGFR  mutant advanced 
NSCLC patients (Figure 3A) (18). Several studies have 
associated concurrent TP53 mutations with diminished 
sensitivity towards first and second-generation EGFR-
TKI, particularly in patients with EGFR 19del (19,20). 
In addition, activation of PIK3CA pathway, such as thru 

p110alpha mutation E545K, has been implicated as a 
primary resistance mechanism to EGFR-TKI (21,22). 
Despite remarkable treatment response, all patients 
undergoing EGFR-TKI therapy will eventually acquire 
resistance and develop disease progression. A secondary 
mutation EGFR T790M, mediating about more than 50% 
of resistance, can be targeted with the administration of 
third-generation EGFR-TKI (4,5). In our case, EGFR 
T790M was only detected at an AF of 4.47% after treatment 
failure with gefitinib. Although undetected in succeeding 
sequencing analysis, the presence of EGFR T790M cannot 
be completely excluded due to intratumor heterogeneity 
and detection limit of the assay. Conversely, approximately 
30% of resistance to third-generation EGFR-TKI is 
mediated by acquisition of EGFR C797S, with or without 
the loss of EGFR T790M mutation (23), such as the 
observed osimertinib resistance mediated by the acquisition 
of EGFR C797S in cis to T790M in the 4 cases reported by 
Zhang et al. (14). However, in our case, treatment failure 
with osimertinib did not involve EGFR C797S mutation 
but is likely to be mediated by CCDC6-RET fusion, which 
has been proposed as one of the resistance mechanisms 
to EGFR-TKIs (24,25). Cabozantinib, a TKI targeting 
MET, RET, and VEGFR2 (26), was not administered due to 
limited access since it was not approved in China. CCDC6-
RET fusion has been first detected with an AF of 1.03% 
at PD after the first exposure to osimertinib, AF reduced 
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Figure 2 The 168 genes included in the OncoScreen Target panel (Burning Rock Biotech).
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Figure 3 Genetic alterations detected in the patient. (A) Schematic diagram of the treatment received by the patient and genetic alterations 
detected at each time point. Best OR and PFS for each treatment (expressed in months) were also indicated. Highlighted genetic alterations 
were the basis for treatment choices. (B) The changes of allele frequencies of major genetic alterations detected. X-axis denotes the time 
point of sequencing. Y-axis denotes the allele frequency expressed in percentage. (C) Clonal evolution. Time points are indicated in days. 
Colors denote the different genetic alterations. Best OR, best overall objective response; PR, partial response; SD, stable disease; PFS, 
progression-free survival; m, months; A+P, pemetrexed coupled with a platinum-based chemotherapy and bevacizumab; D, days.
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to 0.4% during the third-line chemotherapy regimen and 
again increased to 1.95% during the osimertinib rechallenge 
(Figure 3B). We postulate that CCDC6-RET fusion mediates 
osimertinib resistance in our case. The fish plot in Figure 3C  
illustrates the clonal evolution in our patient in response 
to the treatment, depicting the possible resistant clones 
responsible for treatment failure.

Collectively, our finding suggests that osimertinib 
rechallenge can provide clinical benefit and should be 
considered as a therapeutic option for patients who have 
acquired osimertinib resistance regardless of EGFR 
T790M status. Targeted sequencing coupled with well-
designed panels catered for cancer diagnosis can provide 
a more comprehensive view on genetic alterations, which 
is invaluable for treatment guidance, monitoring as well 
as for understanding the resistance mechanism. Our case 
illustrates the importance of timely treatment monitoring.
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