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Abstract: The emergence of epidermal growth factor receptor (EGFR) exon 20 p.C797S is 
one of the major resistance mechanisms for osimertinib. However, there are no standard of 
care for non-small cell lung cancer (NSCLC) patients after acquiring EGFR C797S currently, 
which brings significant challenges to post-osimertinib clinical management. In the present 
study, we described a 52-year-old female patient with EGFR-mutated stage IV lung adeno-
carcinoma, who achieved a partial response (PR) to the treatment of gefitinib and osimertinib 
after acquiring EGFR exon 20 p.T790M-trans-C797S at osimertinib failure. After progres-
sion on the combinatorial treatment, allelic configuration shifted to T790M-cis-C797S. The 
patient subsequently received a regimen of osimertinib and anlotinib combined with che-
motherapy, followed by osimertinib and anlotinib maintenance treatment, and achieved a PR 
lasting for 9 months. At disease progression, concomitant T790M-C797S mutations both in 
trans and cis were identified. A combination of chemo- and anti-angiogenic therapies was 
administrated for two cycles and then discontinued because of the poor physical condition of 
the patient. She passed away soon with an overall survival of 39 months and a post- 
osimertinib progression survival of 20 months. Our study provides the first clinical evidence 
that the osimertinib and anlotinib-based regimen may be an effective therapy in overcoming 
resistance mediated by T790M-cis-C797S. Our case also highlights the importance of 
dynamically monitoring the mutation status after osimertinib failure, which may provide 
patients with increased opportunities for targeted therapy and improve post-osimertinib 
progression survivals. 
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Introduction
Most epidermal growth factor receptor (EGFR)-mutant non-small cell lung cancer 
(NSCLC) patients with initial responsiveness to EGFR tyrosine kinase inhibitors 
(TKIs) will inevitably acquire drug resistance. Secondary EGFR exon20 p.T790M 
(T790M) is the most common mechanism mediating the resistance to first- 
and second-generation TKIs.1 The third-generation EGFR TKI osimertinib selectively 
targets both activating EGFR mutations and T790M. Despite its robust clinical efficacy 
and promising survival advantages, osimertinib-treated patients ultimately develop 
secondary resistance with the emergence of EGFR exon20 p.C797S (C797S) in cis 
or trans with T790M as the major mechanism.2 In cis and in trans configuration refers 
to that C797S is present on the same and different EGFR allele as T790M, 
respectively.3 Unfortunately, there is no standard of care for EGFR-mutant NSCLC 
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patients after acquiring C797S, which brings significant 
challenges to post-osimertinib clinical management. T790M- 
trans-C797S, which occurs in ~10% of C797S cases, has 
been reported to respond to the combination of first and 
third-generation EGFR-TKIs.4 Whereas, T790M-cis- 
C797S, the more frequent allelic configuration accounting 
for ~80% of C797S cases,5 lacks effective targeted therapy.

Here, we reported a patient with stage IV lung adenocar-
cinoma, who achieved a partial response (PR) to the treat-
ment of gefitinib combined with osimertinib after acquiring 
T790M-trans-C797S at osimertinib failure. After progres-
sion on combinatorial treatment, allelic configuration shifted 
to T790M-cis-C797S. The patient subsequently received 
a regimen of osimertinib and anlotinib combined with che-
motherapy and achieved a sustained response of 9 months.

Case Presentation
The patient’s diagnostic and treatment history was summar-
ized in Figure 1A. The 52-year-old female presented to our 
hospital in June 2017, with coughing of phlegm for 1 month 
and a PS score of 1. Chest computed tomography (CT) scan 
revealed consolidation in right lower lung accompanied with 
right pleural effusion and scattered miliary opacities on both 
lungs (Figure 1B). The patient subsequently underwent 
a bronchofibroscopy and was diagnosed with stage IV 
(cTxNxM1) adenocarcinoma histopathologically. An 

amplification refractory mutation system polymerase chain 
reaction (ARMS-PCR) test identified an EGFR exon 19 
deletion (19 del) in tissue. Gefitinib was administrated as 
first-line treatment and the patient achieved a partial 
response (PR) with a progression-free survival (PFS) of 7 
months. At gefitinib progression, next-generation sequen-
cing (NGS) using a 520-gene panel (Burning Rock 
Biotech, China) was performed with the patient’s plasma 
sample and revealed the retention of EGFR 19 del (p. 
E746_A750del, allele frequency (AF):0.07%) and the emer-
gence of T790M (AF:0.16%). The patient was subsequently 
switched to osimertinib in Feb 2018 and achieved a PR with 
a PFS of 10 months.

In Dec 2018, the patient developed disease progression 
(PD) with an enlarged lesion on the right lung, increased 
volume of pleural effusion, and atelectasis of the right 
lobe, revealed by chest CT scan (Figure 1C). NGS using 
the same panel was performed with plasma and pleural 
effusion samples and revealed EGFR 19del and T790M- 
trans-C797S in both samples (Figure 2A). The AF of 
plasma 19 del and T790M increased to 0.24% and 
0.20%, respectively. C797S had an AF of 0.38%. In 
Jan 2019, the patients started third-line treatment of osi-
mertinib (80mg/QD) combined with gefitinib (250 mg/ 
QD) and achieved a PR one month later with shrinkage 
of right lung lesion and reduction of pleural effusion 

Figure 1 The timeline of the patient’s treatment history and the response of the tumor lesions. (A) the timeline of treatments; (B) the chest CT image at initial diagnosis; 
(C) disease progression (PD) on osimertinib; (D) partial response (PR) to osimertinib+ gefitinib; (E) PD on osimertinib+ gefitinib; (F) PR to the treatment of osimertinib+ 
anlotinib+ chemotherapy; (G) PD on osimertinib+ anlotinib+ chemotherapy. 
Abbreviations: ARMS-PCR, amplification refractory mutation system polymerase chain reaction; NGS, next-generation sequencing; PC, pemetrexed+ cisplatin.
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(Figure 1D). Only minimal side effects including parony-
chia and rash were observed.

After a PFS of more than 8 months, the disease pro-
gressed again. CT scan showed truncated bronchus in the 
right lower lobe, increased right pleural effusion, multiple 
nodules on the right lung and aggravated lung infection 
(Figure 1E). A repeated NGS test was performed with 
a plasma sample and showed EGFR 19del (AF; 0.62%) 
and C797S (AF: 0.45%) in cis-with T790M (AF: 0.57%) 
(Figure 2B). The patient was subsequently treated with 
a combined regimen of osimertinib (80mg/QD), anlotinib 
(12mg/QD), pemetrexed (800mg), and cisplatin (30mg 1– 
3day). After one cycle of treatment, she achieved a PR on 
the right lung lesion and reduction of pleural effusion. 
Right lung infection was also relieved. After two cycles 
of combined treatment, cisplatin was withdrawn due to 
severe gastrointestinal side effects. A repeated CT scan 
was performed in Dec 2019 and confirmed that the patient 
remained on PR (Figure 1F). She subsequently received 
osimertinib and anlotinib maintenance treatment until 
May 2020, when the disease progressed (Figure 1G), 
resulting in a PFS of 9 months. NGS was performed 
with the plasma sample at PD and revealed EGFR 19del 
(AF: 0.68%) and C797S both in cis (AF: 0.24%) and in 
trans (AF: 0.12%) with T790M (AF: 0.49%) (Figure 2C). 
The patient received a treatment of bevacizumab + albu-
min-bound paclitaxel beginning from June 2020. The 

symptoms of chest distress and shortness of breath were 
relieved, while the patient’s mental status and appetite 
were improved. However, after two cycles, the treatment 
was terminated due to the poor physical condition of the 
patient. She passed away in August 2020 with an overall 
survival of 39 months.

Discussion
Our case demonstrated the shift of T790M-trans-C797S 
into in-cis configuration as a potential resistant mechanism 
to the combinational treatment of first- and second- 
generation TKIs, which has also been suggested by 
Wang et al.4 Currently, therapeutic options for NSCLC 
with T790M-cis-C797S remain scarce. Patients with this 
genomic profile are often treated with chemotherapy after 
osimertinib progression but with poor clinical outcomes. 
Recently, preliminary clinical evidence has shown the 
effectiveness of combinatorial treatment with dual-target 
anaplastic lymphoma kinase (ALK)-EGFR inhibitor briga-
tinib and cetuximab in this subset of NSCLC patients.6 In 
the study describing subsequent therapeutic management 
of the same patient reported by Wang et al,4 the regimen of 
chemotherapy plus bevacizumab resulted in a beneficial 
survival after the emergence of cis-C797S.7

In our study, the patient with EGFR 19del-T790M-cis- 
C797S triple mutant achieved a PR lasting for 9 months to 
the combination of osimertinib, anlotinib, and chemotherapy, 

Figure 2 Allelic context and frequencies of EGFR C797S mutation and EGFR T790M mutation during treatments. (A) An in trans configuration at osimertinib PD 
(progressive disease); (B) an in-cis configuration at osimertinib+ gefitinib PD; (C) both in trans and cis configurations at osimertinib+anlotinib PD.
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followed by osimertinib and anlotinib maintenance treat-
ment. Since therapy was used in combination, we cannot 
pinpoint the exact response for either chemotherapy or osi-
mertinib/anlotinib. However, our case suggests osimertinib + 
anlotinib maintenance treatment could provide benefit as 
indicated by the durable response of 5 months. Anlotinib is 
a novel multi-targeting tyrosine kinase (vascular endothelial 
growth factor receptor (VEGFR), fibroblast growth factor 
receptor (FGFR), platelet-derived growth factor receptor 
(PDGFR), and c-kit) inhibitor with a broad spectrum of 
inhibitory effects on tumor angiogenesis and growth. It has 
been approved in China for the treatment of patients with 
locally advanced or metastatic NSCLC after ≥ 2 lines of 
systemic chemotherapy.8 Preclinical studies revealed an 
overactive VEGF/VEGFR pathway and tumor angiogenesis 
plays a crucial role in the resistance to EGFR-TKIs, and the 
dual targeting of both the VEGF and EGFR pathways may 
prevent resistance.9,10 Currently, a Phase II study 
(NCT04438902) is ongoing which evaluates osimertinib 
combined with anlotinib in EGFR T790M mutated NSCLC 
patients with progression on osimertinib treatment. Our study 
provides the first clinical evidence for the potential efficacy 
of the combined therapy of osimertinib and anlotinib in 
overcoming the resistance mediated by cis-C797S.

In line with the case reported by Wang and Wu,7 

trans-C797S re-emerged after the failure of treatment 
for cis-C797S in our case, resulting in the presence of 
T790M-C797S both in cis and trans. The heavily-treated 
patient subsequently received a combination of chemo- 
and anti-angiogenic therapies. Although relief of symp-
toms was observed, she discontinued the treatment 
because of poor physical condition. Concomitant T790M- 
C797S in trans and cis have been identified in ~2% of 
C797S cases who progressed on osimertinib.5 Very lim-
ited studies have described the therapeutic information 
for this small subset of patients. And these reported 
therapies, including the combination of first- and third- 
generation EGFR TKIs as well as anlotinib monotherapy, 
failed to achieve beneficial outcomes.7,11 Collectively, 
therapeutic options for NSCLC patients harboring con-
comitant T790M-C797S in trans and cis remain largely 
unknown thus require further investigation.

Conclusion
In conclusion, our study provides the first clinical evidence 
that the combination of osimertinib and anlotinib may be an 
effective therapy in overcoming resistance mediated by 
T790M-cis-C797S. Our case also highlights the importance 

of dynamically monitoring the mutation status after osimer-
tinib failure, which may provide patients with increased 
opportunities for targeted therapy and improve post- 
osimertinib progression survivals.3
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