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Overview

* Treatment and predictive testing
* Diagnostic molecular analysis

* Difficulties in large cell neuroendocrine carcinoma (LCNEC)



Histological type

Lung cancer Stage
— basis for
treatment

Treatment predictive alterations

Patient’s general condition and will

From Medical Imaging, Yongxia Zhou (ed) u



Overall survival in lung cancer by stage

Median 5-Year
Deaths /N in Years Estimate

B 1576/5577 9(84,) 69% (67,70)

O

1B 1692 /4285 5.8(5.5,6.3) 54% (53, 56)

C

B  949/1592

2 31% (28, 34)
NC  410/682 1.
1
0

1.9,2.4)

1.1,1.4) 21% (16, 25)
1.3,1.4) 18% (16, 19)
0.7,0.8) 7% (6, 8)

IVA 4974 /8341
IVB 5467 /7899

277 4050 26350 933 182 32

4285 2637 1474 552 123 16

1592 674 275 116 29 6

682 164 47 12 0 0

8341 1882 419 104 24 1

7899 924 113 24 5 0
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Years from Diagnosis
From the IASLC TNM9 staging manual 3rd edition 2024



Stage IA

Size =3cm
(invasive area)

No invasion of pleura
or main bronchus

___________________________

Surgery or
stereotactic RT

Stage IB

Size 3-4cm

or pleural (incl.
adjacent lobe)

or central invasion

———————————————————————————

EGFR/ALK+ surgery +
EGFR/ALK TKI

EGFR/ALK- surgery +
adjuvant chemo




EGFR/ALK- PD-L1- surgery +

Stage II-IlIA (some) . ___adjuvant chemotherapy .

Size >4 cm
or N1 or N2 (if small tumor) < Q '

or intrapulmonary metastsis

or invasion of e.g. chest wall,
mediastinum, or phrenic nerve

EGFR/ALK+ surgery +
EGFR/ALK TKI

———————————————————————————————

EGFR/ALK- PD-L1+ surgery +
neoadjuvant chemo-immunotherapy




Stage Il Stage IV

Locally advanced (incl. Metastasis to pleura,
contralateral node mets) but no contralateral lung, or
distant mets extrathoracic site

" EGFR+ chemo-RT + EGFR TKI - . EGFR/KRAS G12C/ERBB2/
bommmmmmmmmmmmmoooooeoooooes | . BRAF V600/MET ex14/
' ALK/ROS1/RET/NTRK+ |
. EGFR- PD-L1+ chemo-RT + TKI (15t or 2M line)
| immunotherapy i S EGLEEE LR PR P PR R E R !
___________________________________ Otherwise chemo- i
' EGFR- PD-L1- chemo-RT ! ; immunotherapy



Timeline of EMA-approved targeted therapies for patients with advanced stage NSCLC (July 2023)

MET TepotinibJLfapmatinib
KRAS Sotorasib
v
RET Selpercatinib || Pralsetinib
v Vv
NTRK | Larotrectirib_' IrEntrectinib
v———
BRAF Dabrafenib + trametinib
ROS1 ' Crizotinib | Entrectinib |
——— : A =
ALK Crizotinib | | Ceritinib || Alectinib | Brigatinib || Lorlatinib |
| v | | v v —vy .
EGFR  Erlotinib Gefitinib Afatinib Osimertinib Dacomitinib Amivantamab
v v v v v v

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

A A A A A
ESMO guidelines recommendations EGFR! EGER! EGER! EGFR! EGFR! NTRK
for routine molecular testing®?cd® ALK ALK ALK ALK  RET
ROS1 ROS1 ROS1 MET?
BRAF? BRAF? BRAF2 KRAS?
: : . S : o T - ; NTRK HER25
EGFR exon 18-21 mutations; ‘BRAF V600 mutations; *MET exon 14 skipping mutations and MET amplifications; “KRAS G12C mutations; *HER2(/ERBB2) exon 20 insertions.

PMID: 38476742



* Handled as adenocarcinoma

e Adenocarcinoma

* Non-small cell carcinoma (NSCC)
probably adenocarcinoma

* NSCC not otherwise specified (NOS)
* Large cell carcinoma

* Adenosquamous carcinoma

* Sarcomatoid carcinoma

* Thoracic SMARCA4 deficient
undifferentiated tumor

* Handled as squamous cell carcinoma

e Squamous cell carcinoma
* NSCC probably squamous cell ca
* Lymphoepithelial carcinoma

e Handled as small cell carcinoma
e Small cell carcinoma

* Large cell neuroendocrine
carcinoma (LCNEC)

* Neuroendocrine carcinoma NOS

* Other lung carcinomas

* Salivary gland type carcinoma
e Carcinoid tumor
e NUT carcinoma

* Non-epithelial tumors
 Sarcomas, lymphomas, melanoma

* Metastases to the lung



Treatment-predictive testing of lung carcinomas

TESTING
* Non-small cell carcinoma (stage IB-I|V)

(different chemo for adenocarcinoma and squamous cell carcinoma)

NO TESTING

* Small cell carcinoma

* Large cell neuroendocrine carcinoma (LCNEC)

* Carcinoid tumor N

. . If certain diagnosis
* Salivary gland carcinomas




Testning in the TKI resistance situation

EGFR T790M (= osimertinib)
Other EGFR mutation
* Other mutation/fusion/amplification
Small cell transformation

 Unknown mechanism

15-19%

Mechanisms of resistance to first/second generation EGFR-TKIs

2%

1%
10% 6]

T790M
HER2
MET
SCLC
Unknown
Multiple
BRAF
PIBKCA

58%

o0 o0 o

PMID: 31416192

Resistance mechanisms to second-line osimertinib

CCND1amp
CCND2amp
CCNEt1amp
CDK6amp
CDKN2A E27fs

4-15%

10-26%

c797
4 ‘ J—Gmex

X
L792X

L718Q
"7— EGFRamp/other EGFR tertiary mut*™
& ex20ins

—— METamp (5-50%)™*

— HER2amp (5%)*

——— PI3KCAamp (5%)

BRAFV600E (3%)
PI3KCA (4-11%)

FGFR3 fusions
: NTRK fusions
RET fusions
ALK fusions
BRAF fusions
KRAS (2-8%)

] Acquired EGFR mutations

[] Acquired amplifications

] Acquired oncogenic fusions

[] Acquired MAPK-PI3K mutations

] Acquired cell cycle gene alterations | |

] Unknown

[[] Transformations (SCLC, SCC)

PMID: 31564718




Diagnostic molecular analysis
— "type-specific” alterations

* MAML2 fusion mucoepidermoid carcinoma
s SMARCA4 mutation thoracic SMARCA4-deficient undifferentiated tumor
* NUT fusion NUT carcinoma

* RB1 mutation/deletion | high-grade neuroendocrine carcinomas

SMARCA4
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80 yo male, LLL tumor, morphology and IHC
suspicious of mucoepidermoid carcinoma
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Diagnostic molecular analysis Adenocarcinoma
— staging/multiple lung cancers i ™

. - = Squamous cell carcinoma
Minimally invasive or adenocarcinoma in situ



Yes

v

Pneumonic-type Tumors

The IASLC method

. (Fp)
for multiple o No

d N = Yes =]
adenocarcinomas 2 8§ Lepidic-predominant Tumors E
PMID: 39579981 % 'E
g- No §
° Morphology o Different _ g
- Certain types I:i < Cytologic Features 5
* Comparison of growth = o =
patterns o Similar o
O Q
78-87% concord ith NGS =400 = : . @
ones Z)PCM IrB: 3r1 2;'10;1"(\)’,' 36783096) g Predominant Architectural Pattern E‘
O a
* Driver mutation analysis = Different T
LN ¥y ]
* Larger NGS or e.g. loss of T Different Minor similar  [Re
heterozygosity, & Architectural { O
comparative genomic S AU =

hybridization, genomic < High grade i

) Different

breakpoints Architectural

Patterns




IASLC interpretation of molecular profiling

Different drivers

Different origin

Same driver

Different
TP53

1+ shared
other somatic

No other
shared

No drivers

Inconclusive

Same origin
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MODERN PATHOLOGY

Interpreting driver-only testing

Journal homepage: https://modernpathology.org/

Review Article

Pathologic Assessment and Staging of Mult

Carcinomas: A Paradigm Shift with the Em(  Driver A
Methods (KRAS)
Jason C. Chang, Natasha Rekhtman”

PMID: 38387831 e

* Limitations of growth
patterns favour
molecular analysis Micenivon

river D

* Risk of false negative (ERRBZ:)
results (e.g. low TC)

- , .

* High prevalenge drivers camamion
are uninformative (KRAS G12C)
(KRAS in Westerns with
smoking history, EGFR in

No Driver

never-smokers/Asians)

Driver B
(EGFR)

No Driver?

Uncommon
Driver D
(ERBB2¥*)

Common
Driver C

(KRAS G12C)

No Driver

Definite SPLC
(30%)

Likely SPLC
(28%)

(*borderline tumor content can
cause false negative results)

Likely IPM
(21%)

(*ERBB2 exon20 mutation
prevalence ~2%)

Uninformative
(9%)

Uninformative
(12%)

T1

Mutation A
Mutation B
Mutation C

Mutation D

Common
Driver A
Mutation B
Mutation C
Mutation D

Mutation A
Mutation B
Mutation C
Mutation D

&
T2

Mutation E
Mutation F
Mutation G
Mutation H

Common
Driver A
Mutation F
Mutation G
Mutation H

Mutation A
Mutation B
Mutation C
Mutation D

Interpreting broad-panel NGS

SPLC

SPLC

IPM*

*Can have unique mutations due to clonal evolution, but
shared mutations typically outnumber unique mutations in
NSCLC IPMs



A — L. L )
65 yo woman, current smoker, two tumors detected (RUL, RLL) through CT screening study




Right upper lobe, adenocarcinoma
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Tumor 1 (upper lobe) Tumor 2 (lower lobe)

Adenocarcinoma Adenocarcinoma

Papillary Papillary and acinary
TTF-1 + TTF-1 +
1.4cm 1.2cm

No pleural involvement No pleural involvement (but uncertain)

No lymph node involvement

oT1b + pT1b (I A) or pT4 (1IA)?

Oncomine Focus, Thermo Fisher Scientific

Tumor 1 (upper lobe) Tumor 2 (lower lobe)

KRAS G12C (34G>T) 22% KRAS G12C (34G>T) 23%
CTNNB1 S33C (98C>G) 15%



GMS560, Genomics Medicine Sweden

Tumor 1 (upper lobe) Tumor 2 (lLower lobe)

KRAS G12C 20% KRAS G12C 22%
KEAP 25%

STK11 28%

AURKC 20%

WT1 18%

SMC1A 21%

AKT2 20%

IGF1R 9%

APC 17%

GRIN2D 23%

CTNNB1 13%
BCOR 21%
CDH1 21%
DMD 3%



TL( : TRANSLATIONAL LUNG CANCER RESEARCH 4 1.2

AN OPEN ACCESS JOURNAL FOCUSING ON CLOSING THE GAP BETWEEN "BENCH AND BEDSIDE"

T h e L‘ N E ‘ p ro b le m Home Journal Info For Authors For Reviewers Ethics and Policies Special Contents

Home ' Vol 6, No 5 (October 11, 2017) ' Update on large cell neuroendocrine carcinoma

. . =
dl ag nos thS m\[’\l’y tive Biomarkers of Lung Cancer

Review rcinoma
A Novel Strategy for the Diagnosis of Pulmonary High-Grade
Neuroendocrine Tumor
IASLC
Kentaro Miura !, Kimihiro Shimizu !*, Shogo I¢ STATE OF THE ART: CONCISE REVIEW %&_

Takashi Eguchi ', Kazutoshi Hamanaka ' and’

Clinical-Pathologic Challenges in the Classification |[® cneccrorupasies
~€ Dol amsee Ma-~andocrine Neoplasms and

PdthOlOgy & . REVIEW . . .
Oncology Research :‘,'frontlers L e non 2 9N fOr FUture Clinical Practice

® ole Rijnsburger, MSc,”“ Bregtje C. M. Hermans, MD,?

mmmmmm

D, Robert J. van Suylen, MD, PhD,"

= 1 : a,b
Pulmonary Large Cell Neuroendocrine - Marie C. Dingemans, MD, PhD

Carcinoma

Lan Yang'?>*%, Ying Fan%*%*" and Hongyang Lu»*%%*



Mucin inclusions None to occasional None to many

TTF-1 +/- +/(-)

Napsin A -/(+) +/(-)

Neuroendocrine markers +/(-) -/(+)

Kie7 Typically moderate to high Typically low to moderate
Rb1 Sometimes lost Preserved

P16 +/- -/(+) (if high cutoff)

Overlapping IHC profiles — diagnostics relies on morphology
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LCNEC

SCLC NSCLC Carcinoid
Genes -like -like -like Unclassified
(557) (530) (25) (314)

Class defining

RB1 100% 3.2% 0% 4.5%
%3  100% 71.3% 0%

MENT  04% 0% 1.3%
CDKN2A/B/MTAP 3.4% 415% = 8.0% 0%
STK11 5.7% 39.8% 0% 0%
KRAS 7.9% 32.3% 0% 0%
SMARCA4 3.2% 18.5% 0% 0%
FGF3/4/19/CCND1 0.7% 13.0% 0% 0%
Non-KRAS driver 1.4% 4.9% 0% 0%

PMID: 38159439



NSCLC-like (n = 530)

KRAS other
(106, 20%)

KRAS G12C
(49, 9.2%)

RET fusion (5, 0.9%)

KRAS G12D

(19, 3.6%) BRAF V600E (1, 0.2%)
"~ METexon14 (1, 0.2%)

(26, 4.9%) HER2 mut (1, 0.2%)

No driver
(330, 62%)

EGFR driver (13, 2.5%)

SCLC-like (n = 557)

KRAS other (30, 5.4%)
KRAS G12C (10, 1.8%)
KRAS G120 (5, 0.9%) HER2 mut (3, 0.5%)

(8, 1.4%)

No driver
(504, 91%)

PMID: 38159439

EGFR driver (5, 0.9%)
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LCNEC with positive ALK and NTRK
Immunostain but no fusions

%2 ]

Detected mutations:
RB1, TP53



Summary

Molecular testing in lung cancer

* Predictive
* stage IB-IV
* NSCC, uncertain types, and (at least NSCC-like) LCNEC

e TKI resistance
* Diagnhostic
* Type-specific alterations
* Profiling for staging/multiple lung cancers
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