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Introduction

• Treatment response is not uniform for each patient in EGFR-mutant 
lung cancer.

• Ununiform treatment responses suggest that a treatment strategy 
based on molecularly defined subgrouping through in-depth analysis 
of molecular heterogeneity is needed in clinics. 



Kohsaka, Shinji, et al. Future Oncology 15.6 (2019): 637-652. Passaro, Antonio, et al. ESMO open 5.5 (2020): e000919.

✓ These genetic diversification, clonal expansion, and selection are highly variable, forming various 
biological entities of tumors and eventually leading to treatment failure.



Clonal evolution through epidermal growth factor receptor-targeted therapy

Passaro, Antonio, et al. ESMO open 5.5 (2020): e000919.

✓ Genetic diversification, clonal expansion and selection are highly variable patterns of genetic diversity, 
resulting in different biological entities, also a prerequisite for Darwinian selection and therapeutic failure.



Chen, Minjiang, et al. EBioMedicine 42 (2019): 304-310.

PFS < 6 
mo,

n = 30

PFS > 24 
mo,

n = 41

✓ The selected 71 of 423 patients with EGFR 
mutations treated with first-generation EGFR TKIs 
were selected based on the differences in PFS.

EGFR-TKI response is expected to be closely linked 
to tumor heterogeneity caused by
compound EGFR mutations, 
other genetic alterations, and 
differences in the immune environment. 



✓ 15 studies with 1,342 EGFR mutant patients
✓ TP53 mutations was a negative prognostic factor and associated with poorer outcomes of patients with EGFR-TKIs.

PFS: HR = 1.88, 95%CI: 1.59–2.23, p < 0.001, I2 = 0.0%, P =0.792
OS: HR = 1.92, 95%CI: 1.55–2.38, p < 0.001, I2 = 0.0%, P = 0.515

✓ TP53 mutations might be involved in primary resistance to EGFR-TKIs.

PFS OS

Qin, Kang, et al. BMC cancer 20.1 (2020): 1-16.



✓ PFS and OS of Osimertinib in 2nd/further lines depending on TP53 status.
✓ TP53 mutation was a statistically significant independent negative predictive factor for PFS and OS in 

2nd/further lines osimertinib treatment.

Transl Lung Cancer Res 2022;11(1):4-13



Jung, Sangyong, et al. Scientific reports 11.1 (2021): 1-10.



Summary 1

• TP53 mutation can affect both primary and acquired resistance to EGFR-TKIs.

• Co-occurring driver mutation such as BRAF, HER2, and MET, 
as well as other genetic alterations such as TP53 and PIK3CA, 
should be considered in efforts to improve the therapeutic efficacy of EGFR-TKIs 
for NSCLC.



EGFR mutation subtype and 
compound EGFR mutation





F/53, never smoker,
2.5cm adenoca,

cT1cN0M0

F/51, never smoker,
2.2cm adenoca,

cT1bN0M0

F/73, never smoker,
1.6cm adenoca,

cT1bN0M0

F/52, never smoker,
2.1cm adenoca,

cT1bN0M0



adenocarcinoma, 
acinar predominant

pT2aN0M0 (PL1)

NGS brief summary:

EGFR Missense mutation
p.G719S 29.69 %
EGFR Missense mutation
p.R776H 29.68 %
TP53 Frameshift deletion
p.R156Pfs*23 41.78 %
BRAF Missense 
mutation p.V600E 1.37 %

adenocarcinoma, 
papillary predominant

pT1c/pN2a1M0

NGS brief summary:

EGFR Inframe deletion
p.E746_A750del 46.3%
TP53 Missense 
mutation p.M246V 43.8%

adenocarcinoma, 
acinar predominant

pT2a/pN0M0 (PL1)

NGS brief summary:

EGFR exon 19 deletion 
mutation 
(p.T751_I759delinsN)

adenocarcinoma, 
papillary predominant

pT2a/pN2a2M0

NGS brief summary:

EGFR mutation exon 19 
deletion (p.E746_A750del)
TP53 mutation (p.H179R)
AKT2 copy number gain
FGFR3 copy number gain

F/53, never smoker,
cT1cN0M0

F/51, never smoker,
cT1bN0M0

F/73, never smoker,
cT1bN0M0

F/52, never smoker,
cT1bN0M0



adenocarcinoma, 
papillary predominant

pT1c/pN2a1M0

NGS brief summary:

EGFR Inframe deletion
p.E746_A750del 46.3%
TP53 Missense 
mutation p.M246V 43.8%

adenocarcinoma, 
acinar predominant

pT2a/pN0M0 (PL1)

NGS brief summary:

EGFR exon 19 deletion 
mutation 
(p.T751_I759delinsN)

F/51, never smoker,
cT1bN0M0

F/73, never smoker,
cT1bN0M0

adenocarcinoma, 
papillary predominant

pT2a/pN2a2M0

NGS brief summary:

EGFR mutation exon 19 
deletion (p.E746_A750del)
TP53 mutation (p.H179R)
AKT2 copy number gain
FGFR3 copy number gain

F/52, never smoker,
cT1bN0M0

adenocarcinoma, 
acinar predominant

pT2aN0M0 (PL1)

NGS brief summary:

EGFR Missense mutation
p.G719S 29.69 %
EGFR Missense mutation
p.R776H 29.68 %
TP53 Frameshift deletion
p.R156Pfs*23 41.78 %
BRAF Missense 
mutation p.V600E 1.37 %

F/53, never smoker,
cT1cN0M0



Zhao, Chao, et al. Translational Lung Cancer Research 9.4 (2020): 1149.
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PFS in EGFR 19del with first-line EGFR-TKIsEGFR exon 19del subtypes in NSCLC patients

E746

L747



Zhao, Chao, et al. Translational Lung Cancer Research 9.4 (2020): 1149.

Clinicopathological features of EGFR 19del variants



adenocarcinoma, 
acinar predominant

pT2a/pN0M0 (PL1)

NGS brief summary:

EGFR exon 19 deletion 
mutation 
(p.T751_I759delinsN)

F/73, never smoker,
cT1bN0M0

✓ Netherlands Cancer Registry (NCR), 2013-2017
✓ EGFR test performed via PCR, NGS and other methods
✓ EGFR mutation detected in 925 out of of 7,908 (11.7 %) 







adenocarcinoma, 
papillary predominant

pT1c/pN2a1M0

NGS brief summary:

EGFR Inframe deletion
p.E746_A750del 46.3%
TP53 Missense 
mutation p.M246V 43.8%

adenocarcinoma, 
acinar predominant

pT2a/pN0M0 (PL1)

NGS brief summary:

EGFR exon 19 deletion 
mutation 
(p.T751_I759delinsN)

F/51, never smoker,
cT1bN0M0

F/73, never smoker,
cT1bN0M0

adenocarcinoma, 
papillary predominant

pT2a/pN2a2M0

NGS brief summary:

EGFR mutation exon 19 
deletion (p.E746_A750del)
TP53 mutation (p.H179R)
AKT2 copy number gain
FGFR3 copy number gain

F/52, never smoker,
cT1bN0M0

adenocarcinoma, 
acinar predominant

pT2aN0M0 (PL1)

NGS brief summary:

EGFR Missense mutation
p.G719S 29.69 %
EGFR Missense mutation
p.R776H 29.68 %
TP53 Frameshift deletion
p.R156Pfs*23 41.78 %
BRAF Missense 
mutation p.V600E 1.37 %

F/53, never smoker,
cT1cN0M0







Robichaux, Jacqulyne P., et al. Nature 597.7878 (2021): 732-737.

✓ Drug selectivity was tested in a panel of 76 cell lines expressing EGFR mutations spanning exons 18–21 against 
18 EGFR inhibitors representing 1st (non-covalent), 2nd (covalent) and 3rd (covalent, T790M targeting) generation 
and Ex20ins-active TKIs.

✓ Mutations within an exon are heterogenous and that an exon-based classification is unlikely to be optimal for guiding 
treatment decisions.

(PACC)



M/32, current smoker, 10 PY
cT2aN3M1c, bone, brain

NGS brief summary:
EGFR Missense mutation 
p.L858R 19.47%
EGFR Missense mutation 
p.L747S 21.48%
TP53 Missense mutation 
p.Y234C 20.05%

Afatinib 40mg, PR, 12mo

2020.07 2021.07

(PACC)



Robichaux, Jacqulyne P., et al. Nature 597.7878 (2021): 732-737.

(PACC)



Summary 2

• The diversity and higher than previously appreciated prevalence of atypical EGFR 
mutations shown here highlights the necessity of comprehensive next-generation 
sequencing (NGS) for patients with NSCLC.



✓ T790M relative allele frequency (RAF) in plasma, 
= the ratio of T790M to EGFR-sensitizing mutation AF.

✓ Low T790M RAF (<20%) had significantly lower ORRs (0 vs. 
68.8%, P=0.03) and DCRs (60% vs. 100%, P=0.048) in response 
to osimertinib compared to patients with high T790M RAF.

✓ T790M RAF less than 20% were more likely to harbor 
concurrent resistance mechanisms, such as MET or ERBB2 
amplification, and small cell lung cancer transformation.

Pre-Tx

PD after 1st line Tx

Kohsaka, Shinji, et al. Future Oncology 15.6 (2019): 637-652. Wang, Ye, et al. Translational Lung Cancer Research 9.5 (2020): 1952.



• The clonal nature of tumor evolution underpins the difficulty of long-term treatment 
of tumors. 

• Any treatment modality, be it traditional chemotherapeutics or targeted therapies, 
may impose strong selective pressure on tumor cells allowing resistant cells to 
survive which, under the right circumstances, may develop into a tumor which is 
resistant to treatment and, in terms of molecular characteristics, different to the 
original malignancy.



M/43, ex-smoker, 0.3P*10Y, cT4N3M1c, bone, brain

1st line afatinib 40mg, PR, 1moAt Diagnosis,
Adenoca, EGFR E19 del

2nd line Osimertinib, 17moAfatinib 40mg, PD, 10mo,
EGFR E19 del, T790M, 

PD L1 22C3 5%, SP263 0%

2nd line Osimertinib, PD, 22mo
3rd line Amivantamab, variable response,
4th line Pemetrexed/Carboplatin,
5th line Docetaxel …



M/43, ex-smoker, 0.3P*10Y, cT4N3M1c, bone, brain

1st line afatinib 40mg, PR, 1mo

Liver biopsy at 36 mo after diagnosis
: Metastatic adenocarcinoma, poorly differentiated

NGS brief summary:
EGFR Inframe deletion p.E746_A750del 23.41%
EGFR Missense mutation p.T790M 29.02%
PIK3CA Missense mutation p.E545K 55.94%
TP53 Missense mutation p.R273C 85.54%

At Diagnosis,
Adenoca, EGFR E19 del

2nd line Osimertinib, 17mo

2nd line Osimertinib, PD, 22mo
3rd line Amivantamab, variable response,
4th line Pemetrexed/Carboplatin,
5th line Docetaxel …

APC Frameshift mutation p.D849Ifs*12 82.3%
PTCH1 Frameshift mutation p.S1203Afs*52 51.51%
MPL Missense mutation p.R102C 44.83%
NCOR1 Nonsense mutation p.R672* 41.63%
NCOR1 Nonsense mutation p.R672* 41.63%
FBXW7 Missense mutation p.R441Q 41.26%
ARID1A Frameshift mutation p.D1850Tfs*33 40.81%
PTEN Frameshift mutation p.N323Kfs*2 27.88%
BBC3 Frameshift mutation p.R243Qfs*7 18.07%
ARID5B Frameshift mutation p.K967Nfs*15 3.31%
ARID1B Nonsense mutation p.Q1400* 1.45%
FGFR1 copy number gain (Fold change: 2.267)
MYC copy number gain (Fold change: 2.148)
TMB: High (22/Mb)
MSI: High (32.23%)

Afatinib 40mg, PD, 10mo,
EGFR E19 del, T790M, 

PD L1 22C3 5%, SP263 0%



Summary 3

• Clonal evolution plays a key role in acquired resistance of tumors to treatment. 

• Understand the clonal architecture of tumors prior to initiation of, and during, 
therapy through NGS and liquid biopsy would be highly advantageous.



Summary 4
• EGFR mutation-lung cancers are genetically heterogeneous and undergo clonal 

evolution. 

• Two sources of heterogeneity in EGFR-mutant lung cancers are: 
co-occurring genetic alterations and different EGFR mutations within a single tumor.

• The detailed genomic profiling of tumor and tracking the clonal evolution could be 
the way to individualize the further targeted treatment in EGFR-mutant lung cancer. 

• Characterizing the tumor and immune microenvironment during tumor evolution 
could be the way forward for the qualitative leap. 



pT2aN0M0 (PL1)

NGS brief summary:

EGFR Missense mutation
p.G719S 29.69 %
EGFR Missense mutation
p.R776H 29.68 %
TP53 Frameshift deletion
p.R156Pfs*23 41.78 %
BRAF Missense 
mutation p.V600E 1.37 %

14개월후 recur,
1st line afatinib 40mg, 
PD, 20mo

pT1c/pN2a1M0

NGS brief summary:

EGFR Inframe deletion
p.E746_A750del 46.3%
TP53 Missense 
mutation p.M246V 43.8%, 

Adjuvant gefitinib 24mo, 
NED

pT2a/pN0M0 (PL1)

NGS brief summary:

EGFR exon 19 deletion 
mutation 
(p.T751_I759delinsN)

24개월후 recur

pT2a/pN2a2M0

NGS brief summary:

EGFR mutation exon 19 
deletion (p.E746_A750del)
TP53 mutation (p.H179R)
AKT2 copy number gain
FGFR3 copy number gain

Adjuvant NP, 
11개월후 recur,
On gefitinib, PR, 26mo

F/53, never smoker,
cT1cN0M0

F/51, never smoker,
cT1bN0M0

F/73, never smoker,
cT1bN0M0

F/52, never smoker,
cT1bN0M0



Thank you for your attention!



Kohsaka, Shinji, et al. Future Oncology 15.6 (2019): 637-652.



Chiba, Masato, et al. BMC cancer 17.1 (2017): 1-10.





Chiba, Masato, et al. BMC cancer 17.1 (2017): 1-10.



Chiba, Masato, et al. BMC cancer 17.1 (2017): 1-10.



• Biology

- 동반변이

- TME

• Prognostic biomarkers

- 동반변이 in targeted therapies

- IO related biomarkers (PD-L1, TMB are not efficacious)

- Potential subpopulations in ICI Tx 

- Multi-organ metastasis, intratumor heterogeneity, tumor NGS  



• Poor Px factors: smoker, male, old age, multi-organ metastasis 
환자에서 co-mutation, PD-L1, TMB 분석

• Shorter TKI-PFS 의 underlying mechanism, baseline TME, 치료후
변이변화분석, TME 변화분석

• KRAS 에서처럼, co-occurring genomic alterations에따라 distinct 
biology, immune profiles를가진 define major subsets 구분이
필요하다.

•결국, after TKI, sequential IO or TKI + IO in subpopulations 의전략?

• Or 2세대약제 + 3세대약제 (lazertinib coverage 확인)



• Real world cohort 를분석하는이유:
responder에서 OS를더늘릴수있는방법을찾고,
Poor responder를찾아내고이들을위한 another plan을세우기위해

• Real-world 2nd line 3rd gen EGFR-TKI 성적비교

: Global/western/china/japan/Korea

• 1st line TKI 의 SD 비율 vs. 2nd line TKI 의 SD 비율비교

• 그이유를 co-mutation 으로설명? TME 변화?

• Palliative surgery 후 tumor mutation and TME 변화확인

• 대책:

1) Combination Tx 

2) ICI Tx 로부터 benefit 이있을수있는 subpopulation은?



Ahn, Soyeon, et al. Cancer Research and Treatment 52.4 (2020): 1120.



Robichaux, Jacqulyne P., et al. Nature 597.7878 (2021): 732-737.

T790M-like Exon20Ins-L PACC Classical-like



No distribution


