
Primary resistance to osimertinib despite acquired T790M
Ling-Kai Chang1, Yih-Leong Chang2,3 & Jin-Yuan Shih1,2

1Department of Internal Medicine, National Taiwan University Hospital, Taipei, Taiwan.
2National Taiwan University College of Medicine, Taipei, Taiwan.
3Department of Pathology, National Taiwan University Cancer Center and National Taiwan University Hospital, Taipei, Taiwan.

Keywords
Liquid biopsy, osimertinib, primary resistance, small
cell transformation, T790M.

Correspondence
Jin-Yuan Shih, Department of Internal Medicine,
National Taiwan University Hospital, No. 7, Chung
Shan S. Rd, Taipei City 10002, Taiwan. E-
mail: jyshih@ntu.edu.tw

Received: 8 December 2019; Revised: 19 January
2020; Accepted: 21 January 2020; Associate Editor:
Stephen Lam.

Respirology Case Reports, 8 (2), 2020, e00532

doi: 10.1002/rcr2.532

Abstract

Current National Comprehensive Cancer Network (NCCN) guidelines sug-
gest plasma-based testing (liquid biopsy) for T790M in epidermal growth
factor receptor (EGFR)-mutated non-small cell lung carcinoma (NSCLC)
with acquired resistance to first-/second-generation EGFR tyrosine kinase
inhibitors (TKIs). Positivity for resistant mutation on liquid biopsy may
obviate the need for invasive tissue biopsy. We report a rare case of primary
resistance to osimertinib, although liquid biopsy revealed EGFR T790M
positivity. A 63-year-old male, never smoker, was diagnosed with stage IV
lung adenocarcinoma with EGFR exon 19 deletion. Treatment started with
erlotinib and was continued for 15 months until disease progression.
Osimertinib was initiated when liquid biopsy showed EGFR T790M positiv-
ity. However, primary resistance to osimertinib was noted on follow-up
imaging. Re-biopsy revealed small cell lung cancer. Detection of T790M via
liquid biopsy among NSCLC patients with acquired resistance to EGFR-
TKI might miss other possible resistant mechanisms. Tissue biopsy should
be considered to exclude small cell lung carcinoma (SCLC) transformation.

Introduction

Epidermal growth factor receptor tyrosine kinase inhibi-
tors (EGFR-TKIs) represent the first-line treatment of
advanced EGFR-mutated non-small cell lung carcinoma
(NSCLC). However, most patients develop acquired resis-
tance to EGFR-TKIs. One of the most well-known resis-
tant mechanisms is the acquired EGFR T790M mutation,
which accounts for 40–50% of all cases of resistance to
first-generation EGFR-TKIs. Currently, T790M testing can
be performed using liquid biopsy. Positive results for resis-
tance mutation on liquid biopsy may obviate the need for
an invasive tissue re-biopsy. However, the use of only liq-
uid biopsy might lead to loss of information about other
less frequent resistance mechanisms.

Case Report

A 63-year-old male, never smoker, was symptomatic for a
non-productive cough. He was diagnosed with stage IV
lung adenocarcinoma with EGFR exon 19 deletion

(ex19del). Treatment was initiated with erlotinib (150 mg
once daily) and bevacizumab (1000 mg every three weeks)
in October 2017. The treatment was continued for
15 months, when a bone scan revealed disease progression
in the sternum and a lesion in the ninth left rib. A test of
resistance mutation via liquid biopsy revealed EGFR exon
19 deletion and T790M (mutant allele frequency: 0.21%).
The T790M/activating mutation ratio in the blood prior to
initiation of treatment with osimertinib was 0.126. Treat-
ment with osimertinib (80 mg once daily) was started in
February 2019. A follow-up computed tomography
(CT) scan performed in April 2019 showed disease pro-
gression in the left lower lung, contralateral lung, and liver
(Fig. 1). A bronchoscopy was performed and histological
assessment of the left lower lung tumour was consistent
with mixed small cell lung carcinoma (SCLC) and adeno-
carcinoma (Fig. 2). A liver tumour biopsy with concomi-
tant radiofrequency ablation was performed. A liver
tumour biopsy revealed small cell carcinoma, with positive
synaptophysin staining (Fig. 2). The patient was treated
with six cycles of chemotherapy, comprising etoposide
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(80 mg/m2) and cisplatin (80 mg/m2), and follow-up stud-
ies revealed stable disease.

Discussion

This report demonstrated the ineffectiveness of osimertinib
in a case of lung cancer with liquid biopsy confirmed
EGFR ex19del and T790M mutation and later shown to
exhibit small cell transformation on biopsy. Further inva-
sive tissue re-biopsy revealed SCLC transformation.
Although liquid biopsy is a convenient and non-invasive
method of assessing resistance to EGFR-TKIs, invasive tis-
sue biopsy remains the standard to understanding the
mechanisms of resistance, such as SCLC transformation.
The AURA trials revealed that only 10% of patients were
switched to osimertinib after EGFR T790M detection in
liquid biopsy resulted in disease progression [1]. In our
case, due to the primary resistance to osimertinib and the
finding of SCLC at re-biopsy, we suspected that SCLC was
present at the time of treatment with erlotinib.

Some previous studies have considered the pre-
osimertinib plasma level of T790M and its ratio with
respect to activating mutation. According to the cut-off
level for mutation in liquid biopsy for clinical application
proposed by Oxnard et al. (allelic fraction >0.06% for
T790M) [2], our patient tested positive for T790M (allelic
fraction: 0.21%). Two previous studies showed that higher

ratio of T790M/activating mutation was strongly correlated
with the level of tumour shrinkage [3,4]. The mechanism
was explained by the underlying tumour heterogeneity;
another possibility was SCLC transformation.
A recent case series reported by Minari et al. presented

five patients treated with osimertinib after T790M detec-
tion on liquid biopsy, but presented a disease progression
at first tumour assessment mediated by SCLC transforma-
tion, as evidenced at tissue re-biopsies. All the patients
showed low T790M/activating mutation ratio in the blood
before osimertinib treatment (lower than 0.03) [5]. Minari
et al. suggested that for patients with a low T790M/activat-
ing mutation ratio, tissue biopsy should be considered to
exclude the presence of SCLC transformation or other
concomitant resistance mechanisms. However, our patient
presented a higher T790M/activating mutation ratio of
0.126. Further studies may be required to decide the cut-
off level using the T790M/activating mutation ratio to
assess the need for invasive re-biopsy.
Although liquid biopsy is a promising method for the

diagnosis of T790M mutation in EGFR-mutated NSCLC
after resistance to first-/second-generation EGFR-TKIs, it
may miss other possible resistance mechanisms. A low
T790M/activating mutation ratio may assist clinicians to
make decisions regarding tissue re-biopsy; however, the
cut-off point of the ratio may need to be assessed in fur-
ther studies.

Figure 1. Summary of the treatment course in this case report. Hollow arrows indicate the target lesions in the image studies. LLL, left lower lung;
LN, lymph node; PD, progressive disease; RFA, radiofrequency ablation; SCLC, small cell lung carcinoma.
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