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History of lung cancer screening

® LSS (USA)
® South London study (UK) ® ELCAP (USA)
® DANTE (ltaly)

® Mayo Lung Project (USA)
® NLST (USA)

® Johns Hopkins Lung ® ALCA (Japan) ® NELSON (NL-B)

Cancer Screening ® Mobile CT (Japan)

(USA) o Mavo CT ikl ITALUNG (ltaly)

ayo ria

® Memorial Sloan-Kettering (USA) DLCST (DK)

Lung Cancer Screening MILD (ltal

y)
Program (USA
gram (USA) LUSI (Germany)
T UKLS (UK)
| 1960s  1970s  1980s 1992 1993 1996 1999 2000 2001 2002 2003 2004 2005 2007 2011

RCT: CXR/sputum cytology Observation study RCT: LDCT vs. CXR

Pre-LDCT era Post-LDCT era

Figure 1. History of lung cancer screening. CT: computed tomography; CXR: chest X-ray; DANTE: Detection and Screening of Early Lung

Cancer; LDCT: low-dose chest CT; LSS: Lung Screening Study; NLST: National Lung Screening Trial; RCT: randomized controlled trials;
UKLS: UK Lung Screen.

Tuberc Respir Dis 2014;77:55-59



LDCT screening can reduce lung cancer mortality in high-risk population

NLST (National Lung Screening Trial) (n = 53,454)

US National Lung Screening Trial

LDCT vs CXR: longest diameter-based

Age 55-75 years,

>30 PY smoking, <15 years ex-smoker

LDCT reduces lung cancer-related mortality (HR 0.80; P < 0.004)

N Engl ] Med 2011;365:395-409.

NELSON (Nederlands—Leuvens Longkanker Screenings Onderzoek) (n = 15,789)

Dutch—Belgian lung-cancer screening trial

LDCT vs no intervention: volume-based

Age 55—75 years

>25 yr of >15 cigarettes/d or >30yr of >10 cigarettes/d, <10 years ex-smoker

LDCT reduces lung cancer-related mortality (HR 0.76, 95% CI 0.62—0.94 in men)
0.67, 95% CI 0.38—-1.14 in women)

N Engl ] Med 2020;382:503-13.



Percent of stage I cases detected in lung cancer screening RCT's
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Risk factors of lung cancer
- Smoking (85 ~ 90%)
- Secondhand smoke
- radon, asbestos, uranium, arsenic...
- Air pollution (PM, indoor)
- Family history of lung cancer
- Chronic lung disease
- Genetic susceptibility

v' Prediction models integrating several risk factors are under investigation.

Korean National Lung Cancer Screening
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Smoking prevalence of lung cancer patients by gender
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Lung-RADS® Version 1.1

Assessment Categories Release date: 2019

Est.
Population
Prevalence

Category A Risk of
Descriptor TR T EILE I ENT I ELTRY

Prior chest CT examination(s) being located Additional lung cancer
for comparison screening CT images and/or

Part or all of lungs cannot be evaluated comparison to prior chest CT
examinations is needed

Incomplete 0 n/a 1%

Negative No lung nodules

Nodule(s) with specific calcifications:
No nodules and 1 complete, central, popcorn, concentric

definitely benign rings and fat containing nodules
nodules

Perifissural nodule(s) (See Footnote 11)
<10 mm (524 mm?)

Solid nodule(s):
<86 mm (<113 mm?) Continue annual
new <4 mm (< 34 mm?) screening with LDCT in < 1% 90%

Part solid nodule(s): 12 months
< 6 mm total diameter (< 113 mm?®) on
baseline screening

Non solid nodule(s) (GGN):

<30 mm (<14137 mm®) OR
= 30 mm (= 14137 mm?) and unchanged
or slowly growing

Category 3 or 4 nodules unchanged for =z 3

months




Solid nodule(s):
>6to<8mm (=113 to <268 mm?®) at
baseline OR

Probably Benign

Probably benign new 4 mm to <6 mm (34 to < 113 mm?)
finding(s) - short term Part solid nodule(s)
follow up suggested; 3 > 6 mm total diameter (= 113 mm?3) with 6 month LDCT 1-2% 5%
includes nodules with a solid component <6 mm (< 113 mm?) OR
low likelihood of new < 6 mm total diameter (< 113 mm?)
becoming a clinically Non solid nodule(s)
active cancer (GGN) 2 30 mm (= 14137 mm?) on
baseline CT or new
Solid nodule(s):
> 8to <15 mm (2 268 to < 1767 mm?) at
baseline OR
growing < 8 mm (< 268 mm®) OR
new 6 to <8 mm (113 to < 268 mm) 3 month LDCT; PET/CT may be
Par; séor:;?nlzgq”lgﬁka) with solid used whenSthen_a isaz8mm (= 5-15% 2%
componentz 6 mmto <8 mm (= 113 to 268 mm*) solid component
<268 mm?) OR
with a new or growing < 4 mm (< 34 mm?)
solid component
Endobronchial nodule
Solid nodule(s) Chest CT with or without
> 15 mm (= 1767 mm?) OR contrast, PET/CT and/or tissue
new or growing, and = 8 mm (= 268 mm?) sampling depending on the
Part solid nodule(s) with: *probat?lll_ty of malignancy and
a solid comporgle)nt > 8 mm (= 268 mm?) comorbidities. PET’ICT may be
OR used when ther.e isa=8mm
a new or growing > 4 mm (2 34 mm?) (= 268 mm?) solid component. > 15% 2%
. - - For new large nodules that
solid component develop on an annual repeat
Category 3 or 4 nodules with additional screening CT, & 1 month LDCT
features or imaging findings that may be recommepded FO
increases the suspicion of malignancy address potentially infectious
or inflammatory conditions
Other
ng'é?\':?ﬁﬁfg:{:ﬁi;ﬁ;r s Modifier - may add on to category 0-4 As appropriate to the specific n/a 10%

Significant Findings coding

(non lung cancer)

finding
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Solid nodules f/u

<6mm —»

Low risk® 6-8mm —»
> mm ——»
Incidental
finding: solid
nodule(s) on
chest CT
<6mm ——»
High risk' 6-8 mm ——

> mm ———»

No routine follow-up

Consider CT

CT at 6-12 mo ————» Stable ——» at 1824 mo

Consider CT at 3 mo,
PET/CT,' or biopsy!

CTat12 mo

: ———» Stable — No routine follow-up
(optional)

Repeat CT at

CT at 6-12 mo ———» Stable ——» 18-24 mo

Consider CT at 3 mo,
PET/CT,' or biopsy!

® The most important radiologic factor is change or stability compared with a previous image.
® Low risk = minimal or absent history of smoking or other known risk factors

® High risk = history of smoking or other known risk factors
Known risk factor include history of lung cancer in a first-degree relative,
exposure to asbestos, radon, or uranium.

NCCN guidelines, Non-small cell lung cancer, 2022v1



Subsolid nodules f/u

Solitary pure <6 mm » No routine follow-up
ground-glass}< CT at 6~12 mo to confirm no growth or

nodules 26 mm » | development of a solid component, then
CTevery2yuntilSy

Incidental - .
finding: Solitary <6 mm * No routine follow-up
suzsclmd part-solid » CT at 3-6 mo to confirm no growth or change in solid
nodule(s) nodules 26 mm »| component, then annual CT for 5y ) )
on chest CT « If solid component 26 mm, consider PET/CT' or biopsy/
. *CT at 3-6 mo
. <6 mm " »If stable, consider CTat2and 4y

Multiple

subsolid «CT at 3-6 mo

nodules

8 mm » |* Subsequent management

based on most
suspicious nodule(s)

GGN: Focal nodular increased attenuation with preserved bronchial/vascular margins

Classification of subsolid nodules (SSNs)
« Pure GGN
- Mixed GGN (mGGN): GGN with solid component = Part-solid nodule

Transient GGN (less than 3 months)
 Focal infection/inflammation, pulmonary infiltrates with eosinophilia, organizing pneumonia

Persistent GGN over 3 months
 High probability of premalignant or malignant lesion (AAH/AIS)
« Focal interstitial fibrosis



Correlation of CT-pathology in SSNs

Lep1d1c
‘ ‘ . redomma

More likely invasive, faster growing
<€ >

Ground glass component Solid component




Surgical resection of GGNs

« Pure GGN over 15 mm
Part solid GGN with a solid portion of 6 mm or more
A significant increased in size (over 2 mm)

Appearance of a solid portion

% Limitation of biopsy of GGN
» Small size
» Procedure-related complication
» False-negative result
» High correlation between CT finding and pathological finding



Principles of diagnostic evaluation

* Patients with a strong clinical suspicion of stage | or Il lung cancer (based on risk factors and radiologic appearance) do not require a biopsy
before surgery.

» A biopsy adds time, costs, and procedural risk and may not be needed for treatment decisions.

» A preoperative biopsy may be appropriate if a non-lung cancer diagnosis is strongly suspected that can be diagnosed by core biopsy or
fine-needle aspiration (FNA).

» A preoperative biopsy may be appropriate if an intraoperative diagnosis appears difficult or very risky.1

» If a preoperative tissue diagnosis has not been obtained, then an intraoperative diagnosis (ie, wedge resection, needle biopsy) is necessary
before lobectomy, bilobectomy, or pneumonectomy.1

* Bronchoscopy should preferably be performed during the planned surgical resection, rather than as a separate procedure.

» Bronchoscopy is required before surgical resection (NSCL-2).

» A separate bronchoscopy may not be needed for treatment decisions before the time of surgery and adds time, costs, and procedural risk.

» A preoperative bronchoscopy may be appropriate if a central tumor requires pre-resection evaluation for biopsy, surgical planning (eg,
potential sleeve resection), or preoperative airway preparation (eg, coring out an obstructive lesion).

* Invasive mediastinal staging is recommended before surgical resection for most patients with clinical stage | or Il lung cancer (NSCL-2).

» Patients should preferably undergo invasive mediastinal staging (mediastinoscopy) as the initial step before the planned resection
(during the same anesthetic procedure), rather than as a separate procedure. For patients undergoing endobronchial ultrasound (EBUS)/
endoscopic ultrasound (EUS) staging, this may require a separate procedure to allow evaluation if onsite rapid cytology interpretation is
not available.

» A separate staging procedure adds time, costs, coordination of care, inconvenience, and an additional anesthetic risk.

» Preoperative invasive mediastinal staging may be appropriate for a strong clinical suspicion of N2 or N3 nodal disease or when
intraoperative cytology or frozen section analysis is not available.

NCCN guidelines, Non-small cell lung cancer, 2022v1



* In patients with suspected non-small cell lung cancer (NSCLC), many techniques are available for tissue diagnosis.
» Diagnostic tools that should be routinely available include:
O Sputum cytology
0 Bronchoscopy with biopsy and transbronchial needle aspiration (TBNA)
0 Image-guided transthoracic needle core biopsy (preferred) or FNA
0 Thoracentesis
0 Mediastinoscopy
0 Video-assisted thoracic surgery (VATS) and open surgical biopsy
» Diagnostic tools that provide important additional strategies for biopsy include:
0 EBUS—guided biopsy
0 EUS—guided biopsy
0 Navigational bronchoscopy
0 Robotic bronchoscopy
* The preferred diagnostic strategy for an individual patient depends on the size and location of the tumor, the presence of mediastinal or
distant disease, patient characteristics (such as pulmonary pathology and/or other significant comorbidities), and local experience and
expertise.
» Factors to be considered in choosing the optimal diagnostic step include:
0 Anticipated diagnostic yield (sensitivity)
0 Diagnostic accuracy including specificity and particularly the reliability of a negative diagnostic study (ie, true negative)
0 Adequate volume of tissue specimen for diagnosis and molecular testing
0 Invasiveness and risk of procedure
O Efficiency of evaluation
— Access and timeliness of procedure
- Concomitant staging is beneficial, because it avoids additional biopsies or procedures. It is preferable to biopsy the pathology that
would confer the highest stage (ie, to biopsy a suspected metastasis or mediastinal lymph node rather than the pulmonary lesion).
Therefore, PET/CT imaging is frequently best performed before a diagnostic biopsy site is chosen in cases of high clinical suspicion
for aggressive, advanced-stage tumors.
0 Technologies and expertise available
O Tumor viability at proposed biopsy site from PET/CT imaging
» Decisions about the optimal diagnostic steps for suspected stage | to lll lung cancer should be made by thoracic radiologists,
interventional radiologists, and thoracic surgeons who devote a significant portion of their practice to thoracic oncology. Multidisciplinary
evaluation should also include a pulmonologist or thoracic surgeon with expertise in advanced bronchoscopic techniques for diagnosis.



» The least invasive biopsy with the highest yield is preferred as the first diagnostic study.

0 Patients with central masses and suspected endobronchial involvement should undergo bronchoscopy.

O Patients with peripheral (outer one-third) nodules may benefit from navigational bronchoscopy, radial EBUS, or transthoracic needle
aspiration (TTNA).

0 Patients with suspected nodal disease should be biopsied by EBUS, EUS, navigational bronchoscopy, or mediastinoscopy.

— EBUS provides access to nodal stations 2R/2L, 4R/4L, 7, 10R/10L, and other hilar nodal stations if necessary.

- An EBUS-TBNA negative for malignancy in a clinically (PET and/or CT) positive mediastinum should undergo subsequent
mediastinoscopy prior to surgical resection.

- EUS—guided biopsy provides additional access to stations 5, 7, 8, and 9 lymph nodes if these are clinically suspicious.

- TTNA and anterior mediastinotomy (ie, Chamberlain procedure) provide additional access to anterior mediastinal (stations 5 and 6)
lymph nodes if these are clinically suspicious. If TTNA is not possible due to proximity to aorta, VATS biopsy is also an option.

0 EUS also provides reliable access to the left adrenal gland.

0 Rapid on-site evaluation (ROSE), when available, helps to increase diagnostic and molecular yield.

0 Lung cancer patients with an associated pleural effusion should undergo thoracentesis and cytology. A negative cytology result on
initial thoracentesis does not exclude pleural involvement. An additional thoracentesis and/or thoracoscopic evaluation of the pleura
should be considered before starting curative intent therapy.

0 Patients suspected of having a solitary site of metastatic disease should have tissue confirmation of that site if feasible.

O Patients suspected of having metastatic disease should have confirmation from one of the metastatic sites if feasible.

O Patients who may have multiple sites of metastatic disease—based on a strong clinical suspicion—should have biopsy of the primary
lung lesion or mediastinal lymph nodes if it is technically difficult or very risky to biopsy a metastatic site.



Staging evaluation
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Clinical stages and survival - NSCLC

- - - th . .
TNM Classification 8tedition -
Proposed Events/N MST Month Month
A1 68/ 781 NR 97% 92%
o - A2 505/ 3105 NR 94% 83%
T1a e A WA A IVE IA3 546/2417 NR  90%  77%
Tlb 113 A VA VA IVE
T1c B A A A 1ve lIA 215/585 NR  79% 60%
' ' 1B 605/ 1453 66.0  72% 53%
T2a 18 e mA VA VA VB A 2052 /3200 293 55% 36%
T2b A 113 A VA VA IVE
T3 "B ]]]A IIIC [\'."}1. [\'."}1. ]I'UllB |VA 336 ‘f 484 1 1 .5 230/0 100/0
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40%
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AT B WA B Goldstraw P, et al., JTO, 2016.



Treatment summary by stage

NSCLC SCLC
H 7| I I1 I11 IV limited extensive
Front-line OP OP + Multimodality | Target CCRT CTx + ICI
therapy (Neo) or ICI+CTx +
adjuvant CTx | If unresectable CTx PCI
: CCRT

+ durvalumab

consolidation
Kz=H Cure Cure Cure Palliation Cure Palliation
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Adjuvant treatment

FINDINGS AT SURGERY

Stage IA (T1abc, NO) <

Stage IB (T2a, NO) <

Tumors>3cm but <4cm

Stage IIA (T2b, NO) <

Tumors>4cm but <5cm

Stage IIB (T1abc-T2a, N1)
Stage IIB (T3, NO; T2b, N1)

Stage IlIA (T1-2, N2; T3, N1)
Stage IlIB (T3, N2)

Footnotes, NSCL-4A

<
<

Margins negative (R0)V ———

Margins positive (R1, R2)V—
Margins negative (R0)Y ———»

Margins positive (R1, R2)V—

Margins negative (R0)Y ———

Margins positive (R1, R2)V—

Margins negative (R0)Y ——

R1V—
Margins positive

R2Y——

Margins negative (R0)Y ——

V—or

R
Margins positive<: "

2V —

ADJUVANT TREATMENT

Observe >
Reresection (preferred)

\

or
RT! (category 2B)

Observe
or

Chemotherapyj for high-risk patientsaand osimertinib®
(EGFR exon 19 deletion or

Reresection (preferred) + chemotherapy’

A 4

or —_—
RT!

Observe >
or

Chemotherapy] for high-risk patients>jand atezolizumab™Y
or osimertinib" R exon 19 deletion or L858R)W
Reresection (preferred) + chemotherapy™Y
or

RT! + chemotherapy”

_—

Chemotherapy’ (category 1) and atezolizumab™ or
osimertinib" (EGFR exon 19 deletion or L858R)W
Reresection + chemotherapy’ >
or

Chemoradiation' (sequential’ or concurrent!) ——»
Reresection + chemotherapy’
or -
Concurrent chemoradiationt

Chemotherapy' (category 1) and atezolizumab"™Y
or osimertinib" (EGFR exon 19 deletion or L858R)Y or
Sequential chemotherapy’ and consider RT!

Chemoradiation! (sequential’ or concurrent!) ————»

Concurrent chemoradiation'! >

NCCN guidelines, Non-small cell lung cancer, 2022v1



T2a, T2bNo High-risk patients

« Tumors>4cm (T2bNoO = stage I1A)
« Visceral pleural involvement
 Vascular invasion

NCCN Guidelines

 Poorly differentiated tumors (including lun§ neuroendocrine tumors, excluding

well-differentiated neuroendocrine tumors
« Wedge resection
« Unknown LN status (Nx)



river mutations in NSCLC

A Non-small cell lung cancer (n=1770)

NRGI1 Fusions

AKT1 mut, 0.1%
0.3%

MET exon 14 £ -
skipping
1.3%

ROSI
Fusion
0.6%

RET Fusion
1.1%

FGFR1/3 Fusion

1.0%
ALK Fusion HER2 Insertion
4.3% 2.0%
BRAF mut.
1.1%

B Never smoking lung adenocarcinoma(n=904)
 ARAFMuL
NRGI Fusion. — O1% MET exon 14 skipping
-
1.9%
ROSI Fusion
£ g 0.8% \
RET Fusion —_— Unknown
1.6% 6.7%

ALK Fusion
6%

BRAF Mut,

KRAS Muw,
3.7%

Zheng D, et al., Oncotarget, 2016.
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Biomarker testing

CLINICALPRESENTATION

Advanced
or
metastatic
disease

* Establish histologic
subtype? with
adequate tissue for
molecular testing
(consider reblopsy
or plasma testing if
appropriate)

* Smoking cessation
counseling

* Integrate palliative
care® (NCCN
Guidelines for
Palliative Care)

HISTOLOGIC
SUBTYPE?

* Adenocarcinoma

* Large cell

* NSCLC not
otherwise
specified (NOS)

Squamous cell
carcinoma

BIOMARKER TESTING™M

» EGFR mutation (category 1) ALK (category 1)
KRAS ROS1, BRAF, NTRK1/2/3, METex14

molecular profiling™
-lPD-L1 testing (category 1) |

1Consider molecular testing,lincluding 200
3 mutation, ROS1, BRAF,

NTRK1/2/3, METex14 sklppmg, RET
» Testing should be condu%tr?d as part of
PD-L1 testing (category 1) |

o

Testing
Results

(NSCL-19)

Testing
Results

(NSCL-19)

NCCN guidelines, Non-small cell lung cancer, 2022v1



EGFR mutation positive

EGFR EXON 19 DELETION OR L858R MUTATIONS™™

EGFR mutation
discovered

prior to first-line
systemic therapy

EGFR exon
19 deletion
or L858R
mutations

90% of EGFR mutation

EGFR mutation
discovered during
first-line systemic
therapy

FIRST-LINE THERAPYFP

Preferred Subsequent

Osimertinib99 (category 1) Progression Therapy (NSCL-21)

Other Recommended
Erlotinib9 (category 1)

or Afatinib99 (category 1)

or Gefitinib99 (category 1)

or Dacomitinib99 (category 1)
or Erlotinib + ramucirumab

or Erlotinib + bevacizumab's%

Progression ————————» ‘?UMM

herapy (NSCL-22)

Complete planned systemic
therapy,! including
maintenance therapy,

or interrupt, followed by
osimertinib (preferred)
or

Subsequent
Therapy (NSCL-21)

* Progression ———»

or dacomitinib or erlotinib +
ramucirumab or erlotinib +
bevacizumab™%%

erlotinib or afatinib or gefitinib Sub
. ubsequent
Progression ————— Thorapy (NSCL-22)

EGFRmutation | Diagnostics |drug

E19del, L858R PANAMutyper R EGFR

Cobas EGFR mutation test v2
GenesWell ddEGFR Mutation Test

Pyrosequencing

NGS
S768I1, L861Q, G719X
79, Q G719 Oncomine Dx target test

E20ins

Osimertinib (Tagrissod), gefitinib (Iressad), erlotinib
(Tarceva’d), afatinib (Giotrif g ), dacomitinib
(Vizimpro’d), erlotinib+ramucirumab (Cyramza ),
elotinib+bevacizumab (AvastinT)

afatinib, osimertinib, (erlotinib, gefitinib, dacomitinib)

amivantamab, mobocertinib (2L)



Different generation of EGFR TKis

- First generation Second generation Third generation
Drug Gefitinib'23 Erlotinib*>® Dacomitinib12-13 Osimertinib14-16

Company AstraZeneca Roche Boehringer Ingelheim Pfizer AstraZeneca
Status Approved Approved Approved Approved Approved
EGFR inhibition Reversible Reversible Covalent, irreversible Covalent, irreversible Covalent, irreversible

WLEGFR. EGFR: ex19del. wt-EGFR. EGFR: ex19del Wt-EGFR, EGFR: ex19del, wt-EGFR, EGFR: ex19del,

Primary Target ’ ' ’ ’ ' " L858R,wt-HER2, HER2 L858R, wi-HERZ2, mutant-
S LT amp, HER43 HER2, HER2 amp, HER4?

o
|
IO Q f@
Chemical structure Cl H 4
(backbone "v”“v Ho/\g
highlighted)
Iressa’ Tarceva’d Giotrif™ Vizimpro’d Tagnsso""

GFR: L858R, ex19del,




PFS among generation EGFR-TKIs

15t GenerationTKls

2nd generation TKis

3nd generation TKls

Dacomitinib@ Osimertinib

HDacomitinib®
.Geﬂtinib

W Osimertinib
@ Gefitinib/Erlotinib

n=452 n=

ltalian, Spanish, White, Asian, other”

Gefitinib Erlotinib Afatinib
m Gefitinib Erlotinib [ | Afatinib
Chemotherapy? Chemotherapy?® Chemotherapy?
m  Gefitinib
20 A
% 15 A 13.1 13.6
(=]
E 10.8 11.0 11.0 10.9
» 10 A 9.5 9.2 9.7 9.7
E - 6.9 6.9
= 6.3 6.3 6.3 ’ '
%‘ 54 4.6 52 5.6
—
0 1 T T 1 1 T T T T
n=261 n=42 n=228 n=172 n=154 n=173 n=39 n=345 n=364 n=319
Pis with EGFRm-  IPASS™® First-SIGNAL2b NEJGSG 002°°WJTOG 3405* OPTIMAL®  EURTAC® TORCH? LUX-Lung 38® LUX-Lung 6°> LUX-Lung 7'° ARCHER 1050 FLAURA"
Study p[jpu|ati[]n-j East Asian Korean Japanese Japanese Chinese French, ltalian, ltalian,  Asian, European, Asian Asian, European,
Spanish Canadian  North/South North American,

Erlotinib + ramucirumab (VEGFR2 mAb): RELAY trial

MPFS 19.4 mo (vs 12.4 erlotinib) OS not met

Erlotinib + bevacizumab (VEGF mAb) — NEJ026 trial

MPFS 16.9 mo (vs 13.3 erlotinib) OS not met

Amencan, Australian Australian

i i “black, Amenican Indian, and Alaska
Polish, Asian P,

Dacomitinib (Vizimpro): ARCHER 1050

Dose reduction in 66%

mOS 34.1 mo vs 26.8 mo (vs gefitinib)

Excluded brain metastasis
, but brain PD 1/227 vs

11/225



Mechanisms of acquired resistance to first-
and second-generation EGFR TKIs

Next generation TKIs  Combination approach

Mutations in the Mutations in

Bypass Signaling Downstream Effectors

drug target

"*T NN

Impact drug binding Oncogene Amplification

State Transformation

Small Cell Lung cancer

<] Cras ™ Squamous Cell lung cancer
- - | :
-—an- () RAF
Oncogene Rearrangement (’}T__")
¥ Ao

M CeliCycle ERK

No identified

KRAS mutation (~1%) mechanism (~10%)

BRAF mutation (~1%)
EMT (1-2%)
PI3K mutation (2-3%)

MET amplification
(~5%)

EGFR T790M
SCLC _ (40-55%)
transformation
(~10%)
ERBB2

amplification (10-15%) Y

EGFR amplification
concurrent with T790M (~10%)

Other EGFR alterations (~1%)

Ann Oncol. 2018;29(suppl_1):i10-i19



Progression after 15t/21d generation TKIs

EGFR EXON 19 DELETION OR L858R MUTATIONS™™M

Asymptomatic

Y

SUBSEQUENT THERAPYPP

* Consider definitive local therapy (eg, SABR or surgery)
for limited lesions™W

* Osimertinib99 (if T790M+) (category 1) ——— Progression (NSCL-21)

or
Continue erlotinib (* ramucirumab or bevacizumab'™)
or afatinib or gefitinib or dacomitinib (if T790M-)

* Consider definitive local therapy (eg, SRS) for limited
lesions¥Y
* Osimertinib99 (if T790M+) (category 1)
or
Continue erlotinib (* ramucirumab or Bevacizumab")
or afatinib or gefitinib or dacomitinib®PP (if T790M-) —*
* NCCN Guidelines for CNS Cancers

* Consider definitive local therapy (eg, SABR or surgery)™
* Continue erlotinib (+ ramucirumab or bevacizumab'™)
or afatinib or gefitinib or dacomitinib (if T790M-)

—_

or

- : iisle lealiis Bl

ProgressionY4#
on erlotinib (*
ramucirumab or 779?M
bevacizumab), testing
afatinib, (category 1) Brain33d =
gefitinib, or
dacomitinib
Symptomatic
Limited
metastases"V
d
Systemic
Multiple

lesionsWW.aaa

< T790M+——>

Progression, see
therapy**YY for
multiple lesions,
below

Progression (NSCL-21)

Progression, see
therapy**YY for
multiple lesions,
below

Progression, see
therapy**YY for
multiple lesions,
below

Osimertinib99 (category 1)
(if not previously given)

Systemic therapy**:YY

T790M- —|Adenocarcinoma (NSCL-K 1 of 5) or

— Progression (NSCL-21

PANAMutyper R EGFR (Tissue, Plasma)

Cobas EGFR mutation test v2 (Tissue, Plasma)

GenesWell ddEGFR Mutation Test (Tissue)

Squamous Cell Carcinoma (NSCL-K 2 of 51

Osimertinib, Lazertinib (=L{)




T790M detection

Gold standard

Invasiveness

Reflecting tumor heterogeneity
Turnaround time

Convenience for serial measurement
Detection of transdiff. to SCLC or SQ
Sensitivity

Limitation

Plasma T"790M positivity
: similar efficacy of Osimertinib
as tissue T790M positivity

Yes
High Low
Low High
Longer Shorter
No Yes
Yes No
Higher Lower
Patient performance Low sensitivity for low tumor

burden

Non-shedding tumors: 15-20%
-lack of tumor vascularization
-low proliferation rate
-CNS-only disease

Usual practice
EGFR mutation by ctDNA first
If T790M(+): Osimertinib
If T790M(-) : tissue rebiopsy

Insufficient samples




15t line osimertinib

Resistance after 15t/2nd Gen TKIs d/t T790M: 50 ~ 60 %
Rebiopsy success: 60 ~ 80 %
Eligible for osimertinib: 30 ~ 40% of 11 EGFR-TKI resistance

FLAURA trial (N Engl ] Med 2020;382:41-50.)

PES vs gefitinib HR 0.46 (0.37-0.57)
OS vs gefitinib HR 0.80 (0.64-1.00)

Total PFS =
PFS1+2+3
OVERALL SURVIVAL IN ASIAN AND NON-ASIAN PATIENTS Sximentins . —— . 293 monhs __
(18.9 months) (4.4 months)
____________________________________________________
Asian patients Non-Asian patients
.: ] \\__,\ .: :hﬁ\ = Osimertinib Chemo R 237-28.2 months_
o . o (10.1 months) (4.4 months)
s : B B R e e y
i - f. o~ - :
= B N 2
i : . . Chemo 28.8-33.9 menth,
i i ., Gefitinib in combination with chemo Osimertinib (2.9 P el
v "y T, (15.8-20.9 months) (10.1 months) months)
01+ = Comparater EGFR.TK 01~ = Comparator EGFR-TK
e B _
e Yt ruUB MR N T D %R G e e w e Y1t uUB AN N T AD NW Qs e n 30.5-33.9 manths
Sk 4 . < : = : , a & ey - = E s = * = . Osimertinib Chemo e iy
Compum .50 » ¥ & u = @® Cosemtamm W X & @ “« = (10.1 months) (4.4 months)
0 5 10 15 20 25 30 35 40

Median Progression-free Survival



Mechanisms of osimertinib resistance

Resistance Mechanisms To Second-Line Osimertinib

C797X
METamp (5-50%)

L792X

G796X HER2amp (5%)
L718Q PI3KCAamp (5%)
EGFR exon

20insertion

= Unknown
m EGFR dependent
® Lineage plasticity

Amplification
: EGFR
Fusion independent

Mutations

m Cell cycle alterations

FGFR3 fusions
NTRK fusions
RET fusions
ALK fusions
BRAF fusions

|+ BRAFV6O0OE (3%)
©+ PI3KCA (4-11%)
© KRAS (2-8%)

CCND1lamp
. CCND2amp
«  CCNElamp
-  CDKéamp

CDKN2A E27fs

m/c: MET amplification, EGFR C797S

Resistance Mechanisms To First-Line Osimertinib

= - ¢ METamp (7-15%)
/+ HER2amp (1-2%)
/'/
/ u Unknown
/ ® EGFR dependent
m Lineage plasticity
817% Amplification
Fusi EGFR
usion independent
Mutations
1-8% u Cell cycle alterations
T+ SPTBNI-ALK
13-14% ©+  RET fusions
+  BRAF fusions
~._ »  BRAFV6OOE (3%)
! e+ PI3KCA(7%)
. *  KRAS(3-4%)

CCNDlamp
+  CCND2amp HER2 (1%)
*  CCNElamp
. CDKdamp
CDKBamp

Ex) Amivantamab (EGFR-MET bispecific antibody)+ lazertinib

Lung Cancer. 2020;147:123-129.



ALK re arrangement p OSitiVE Alectinib (Alecensa’d), brigatinib (Alunbrig®d),

lorlatinib (Lorviqua’d), crizotinib (Xalkorid),
Ceritinib (Zykadiad

ALK REARRANGEMENT POSITIVE™™

FIRST-LINE THERAPYPP

Preferred

Alectinib99 (category 1)

or

Brigatinib99 (category 1) Sub .
ubseguen

or —— Progression ——

first-line systemic
therapy

Other Recommended
Ceritinib99 (category 1)

Useful in Certain_

Circumstances Sub t
reumsian ) . Subsequen

ALK Crizotinib%9 (category 1) — Progression " Therapy (NSCL-28)

rearrangement

positive

Complete planned
systemic therapy,
including maintenance

ALK rearrangement therapy, or interrupt, . Subsequent
discovered during ‘ . | followed by alectinib Progression Therapy (NSCL-27)

first-line systemic (preferred) or brigatinib

therapy (preferred) or lorlatinib
(preferred) or ceritinib
or
crizotinib * Progression > ?ggfae;q:u! e{r:él‘.':L-ZE]

VENTANA anti-ALK(D5F3) CDx
Vysis ALK Break Apart FISH
: NGSO| M QIR ELE 92| 27kX| & StLIZ confirm ER




Crizotinib (n=171) Ceritinib (n=189) Alectinib (n=152) Brigatinib (n=136)

AEs Any Grade Grade 3 or4 Any Grade Grade 3 or4 Any Grade Grade 3 or4 Any Grade Grade 3 or4
Vision Disorder 71% 1% - - 2% 0% - -
Diarrhea 61% 2% 85% 5% 12% 0% 49% 1%
Nausea 56% 1% 69% 3% 14% 1% 26% 1%
Edema 49% 1% - - 17% 0% 4% 1%
Vomiting 46% 2% 66% 5% 7% 0% 18% 1%
Constipation 43% 2% 19% 0% - - 15% 0%
Elevated AST/ALT 36% 14% 60% 31% 15% 5% - -
Decreased Appetite 30% 2% 34% 1% - - 7% 1%
Fatigue 29% 3% 29% 1% - - - -
Dysgeusia 26% 0% - - 3% 0% 4% 0%
Headache 22% 1% 16% 0% - - - -
Abdominal Pain - - 25% 2% - - 4% 1%
Myalgia - - - - 16% 0% 6% 0%
Musculoskeletal Pain - - - - 7% 0% 4% 0%
Neuropathy 20% 1% - - - - - -
Pyrexia 19% 0% 18% 0% - - - -
Dizziness 18% 0% - - 8% 0% - -
Asthenia 13% 0% 17.5% 3% - - - -
Photosensitivity - - - - 5% 1% - -
ILD 2.9% 1% 2.1% 1.2% 0.4% 0.4% 3% -

1. Solomon B et al, NEJM 2014 2. Soria JC et al. Lancet. 2017;389(10072):917-929 3. Solange P et al. N Engl J Med 2017;377:829 4. Camidge P etal. N Engl J Med 2018;379:2027

®@ O @®® with food 0000 000 with food @



Ontarget ALK-TKI resistance

Mutation status Crizotinib Ceritinib Alectinib Brigatinib

Lorlatinib

Crizotinib-resistant cases

Parental Ba/F3 11293.8

ALK
amplictin GOMERRl  c | o | e | o7 | a0 |

6%—18% EML4-ALK

1151Tins

—r'_l'

% N.D.

E1210K EMLA-ALK

D1203N
EML4-ALK

G1269A

C1156Y
EVLAALK IC50 > 50 < 200 nmol/L
11717 e e NN
VLA ALK
= EML4-ALK -m-
g V11BGLF 71T 51.4 17 6.1 115
E EML4-ALK
g G1202R iyl 1150
c L1196M ~10% T A K
g @ EML4-ALK
2 L1196M
x c EMLA-ALK 04 196.2 423 139 148
q . .
D1203N L Second-generation ALK TKl—resistant cases EML4-ALK g . m
G1202R s ; : :
S1206Y/C L I T—
ALK amplification G 1209del 58.4 50.1 58.8 95.8 52

E1210K

EML4-ALK
G1269A

EML4-ALK
D1203N+F1174C

T T 1
20 40 60
Frequency of mutation (%)

(==

W Crizotinib M Ceritinib M Alectinib B Brigatinib

EML4-ALK
D1203N+E1210K

Median PES | HR (95% CI) vs crizotinib [ECuaiat Satit-S ey

Alectinib 25.7months 0.50(0.36-0.70)
Brigatinib 24.0 months 0.49(0.35-0.68)

Lorlatinib NR 0.28 (0.19-0.41)

Mood effects™

Crizotinib (n=142)

B Grade 34
m Any grade

T

2 opath
ognitive effects

Nausea

Intracranial efficacy:

Hyperlipidemia

lorlatinib>alectinib or brigatinib>crizotinib -

Bradycardia
80% 60% 40% 20% 0% 20% 40% 60% 80%




Other driver mutations and targeted agents
mutation __|Diagnosties _________________Drug

ROS1 AmoyDx ROS1 Gene Fusions Detection Kit Enterectinib (Rozlytrek?li=, &), crizotinib
rearrangement ROS1SP384 Assay (screening) (&), ceritinib (3{=), lorlatinib (2L)
Oncomine Dx target test
BRAF V600E NGS Dabrafenib+trametinib (RafinlarZi=
Oncomine Dx target test +Megseld, =), vimurafenib, dabrafenib
PNAClamp BRAF Mutation Detection Kit
(screening)
NTRK 1/2/3 NGS Larotrectinib (VitrakviZi=, &{), entrectinib
fusion (°1)
METex14 NGS Capmatinib (Tabrecta™, 5{7|%1), tepotinib,
skipping Oncomine Dx target test crizotinib
RET NGS Selpercatinib {7}, pralsetinib &{ 7},
rearrangement cabozantinib

KRAS G12C NGS Sotorasib (2L)3&{ 7t



Immune checkpoint inhibitor

Effector phase

l*.-}? , Priming phase

Immunotherapy Targeted therapy

Percent alive
Percent alive

| Activation signals
 B7 cp28

:gativeregulation

N Engl ] Med 2012;366:2517-9



Cancer immunity cycle

Priming and activation

Anti-CTLA4 | @
agonist)

n =
Anti-OX40 (agonist)
Anti-CD27 (agonist)
IL-2
IL-12

lymph node

Cancer antigen
presentation @
Vaccines

IFN-o.

GM-CSF

Anti-CD40 (agonist)
TLR agonists

Release of @

cancer cell antigens

Chemotherapy
Radiation therapy
Targeted therapy

Trafficking of
T cells to tumors

Infiltration of T cells
@ into tumors

Anti-VEGF

Recognition of
@ cancer cells by T cells

CARs

Killing of cancer cells

D]

IDO inhibitors




Overall survival Median 36-month
events, overall survival, verall survival rate,
2L mono WN (%) fmonths (95% CI) % (95% CI) 2. mono

199/290 (68.6)
127/152 (83.6)

Pembrolizumab
Docetaxel

100 A
90

NSCLC
PD-1L1>50%
ORR 30%

I16.9 !12.3 to 21.4! |34.5 (29.0 to 40.1)
8.2(6.41t09.8 12.7 (7.9 to 18.8)

= Pembrolizumab

Non-SQ

80 = Docetaxel

70
60
50
40
30
20
10

Overall Survival (%)

HR, 0.53 (95% CI, 0.42 to 0.66); P < .00001
R L L I I I LR L LI I L

RARRE
0 5 10 15 20 25 30 35 40 45 50 55 60

Times (months)
No. at risk:
Pembrolizumab 290 229 178 149 131 115 101 94 50 26 1 0 0

Docetaxel 152 97 58 39 29 23 21 18 10 8 1 0 0

1L mono

PD-L1expression level

@ High PD-L1 expression
@ Low tono PD-L1 expression

©® PD-L1 not quantifiable

oS '
21% ° 1
<1% o !
5% P — 1
<5% "
>10% R — 1
<10% +
Not quantifiable at bas — ol
PFS :
21% ——
<1% ! PY
25% —— 1
<5% :,_._
210% R !
<10% —
Not quantifiable at bas _:0_
v T T 1
0.25 0.5 1.0 2.0
Nivolumab - >

1L ICI+CTx combo, Non-SQ

100 4 Events, HR 0 0 (0)
NSCLC 9. No  MNoft)  (@6%Cl ORR 62% 50% 33%
80 | Pembrolizimab 154 103(669) 0,62 PD-L1 TPS >50% PD-L1 TPS 1-49% PD-L1 TPS <1%
PD — L1 > O o/ Median (95% Cl) Chemotherapy 151 123 (81‘5) 10.48 10 0.81) Events, Median, mo Events, Median, mo Events, Median, mo
o 26.3 (18.3 to 40.4 (95%Cl) % (95% CI) % (95% CI)
70 1 - .5 10 4. Pembro + chemo 27.7 (20.4-38.2) Pembro + chemo 76.6 21.8 (17.7-25.6) Pembro + chemo 81.1 17.2 (13.8-22.8)
O A 14.410 16. Placebo + chemo 10.1 (7.5-22.0) Placebo + chemo 89.7 12.1 (8.7-19.4) Placebo + chemo 921 10.2 (7.0-13.5)
ORR £46% 3 0 : : :
< o IR VY. S £ S A S 904 HR (95% CI), 0.71 (0.50-1.00) 90 HR (95% C), 0.66 (0.47-0.93) 90~ HR (95% CI), 0.52 (0.37-0.72)
w 80 5 80 . ELE .
O 0 70 : 70 70+
. 60 : 43.7% s 60+ ey /895
30 4 : :_ éin 30.0% o 5o0- % 50+
20 4 ' : O 404 O 40 © 404
: % 30 30+ 304
10 : : 204 20+ 20+
! ! - 10+ 10
T T T T T L N A B T T T T 12
0 6 12 18 24 3 36 42 48 54 60 66 72 T R 0 6 12 18 24 30 36 42 48 54 0 6 12 18 24 30 36 42 48 54
Tl me (months) No. at risk: Time, months Time, months Time, months
No. t risk Pembro + 132 85 56 ) 128 74 35 0 127 61 29 )
0. at risk: chemo
0 58 22 9 0 63 15 3 0
Pembrolzumab 154 121 106 89 78 73 6 6 54 5 20 0 0 ool i N

Chemotherapy 151 108 80 61 48 44 35 33 28 26 13 3 0



PD-11250%

PD-L1 POSITIVE (250%)™™
AND NEGATIVE FOR ACTIONABLE
MOLECULAR EIOMARKERS"™

See PD-L1 expression positive
(21%—49%) NSCL-36

Adenocarcinoma,
large cell,
NSCLC NOS

PS5 0-2
Sgquamous cell
carcinoma
Best supportive care
PS 3-4 —» |NCCN Guidelines for

Palliative Care

—_—

FIRST-LINE THERAPYPP:ill

Preferred

* Pembrolizumab (category 1) or

= (Carboplatin or cisplatin) + pemetrexed +
pembrolizumab (category 1) or

« Atezolizumab (category 1) or

« Cemiplimab-rwlc (category 1)

Other Recommended

* Carboplatin + paclitaxel + bevacizumab™%%
+ atezolizumab (category 1) or

= Carboplatin + albumin-bound paclitaxel
+ atezolizumab or

* Nivolumab + ipilimumab + pemetrexed
+ (carboplatin or cisplatin) (category 1)

Useful in Certain Circumstances

* Nivolumab + ipilimumab (category 1)

Preferred

* Pembrolizumab (category 1) or

« Carboplatin + (paclitaxel or albumin-
bound paclitaxel) + pembrolizumab
(category 1) or

« Atezolizumab (category 1) or

* Cemiplimab-rwic (category 1)

Other Recommended

* Nivolumab + ipilimumab + paclitaxel
+ carboplatin (category 1)

ful in C in Circumstan
* Nivolumab + ipilimumab (category 1)

NCCN guidelines, Non-small cell lung cancer, 2022v1

Response
or stable
disease

—

Continuation maintenancePP

+ Pembrolizumab (category 1)k

= Pembrolizumab + pemetrexed
(category 1)"

= Atezolizumab and bevacizumab
(category 1)™™™

« Atezolizumab"™"

= Nivolumab +ggfi,limumab
(category 1)

. Gemiplimab-rl'ﬁrlc (category 1)

'

Progression —»

Response
or stable
disease

—

Systemic TherapyPPP

(NSCL-K 1 of 5) or

Systemic Therapy, SubsequentPPP
(NSCL-K 4 of 5}

Continuation maintenanceP?

* Pembrolizumab
(category 1)<*a99

« Atezolizumab™™"

= Nivolumab + ipilimumab
(category 1)22°

. Gemiplimab-riﬂlc (category 1)

l

Progression —»

Systemic TherapyPPP

(NSCL-K 1 of 5) or

Systemic Therapy, Subsequent”"P
(NSCL-K 4 of 5)




PD-111~49%

PD-L1 POSITIVE (21%—49%,)™m™m FIRST-LINE THERAPYPP:lll
AND NEGATIVE FOR ACTIONABLE
MOLECULAR BIOMARKERSIi Continuation maintenancePP
PD-L1 expression positive Preferred * Pembrolizumab (category 1)
(250%) NSCL-35 = (Carboplatin or cisplatin) + pemetrexed + R * Pembrolizumab + pemetrexed
pembrolizumab (category 1) esponse (category 1)
Other Recommended or stable « Atezolizumab and
- Carboplatin + paclitaxel + disease bevacizumab (category 1)™™™
bevacizumab™S® + atezolizumab * Atezolizumab
Adenocarcinoma, (category 1) or * Nivolumab +Jgillmumah
I,fl's ELE:E;«IIhE = Carboplatin + albumin-bound paclitaxel + (category 1)°°¢
atezolizumab or |
= Nivolumab + ipilimumab + pemetrexed + l Systemic TherapyPPP
(carboplatin or cisplatin) (category 1) (NSCL-K 1 of 5) or
Progression —»|Systemic Therapy,
« Nivolumab + ipilimumab {EEIEH_?I'}' 1) or SubsequentPPP
PS 0-2 + Pembrolizumab (category 2B) (NSCL-K 4 of 5)
Preferred Continuation majntenancePP
« Carboplatin + (paclitaxel or albumin- EE:F;:}:E . Pembm“zumﬂgmk’qqq
bound paclitaxel) + pembrolizumab disease * Nivolumab + ipilimumab
o
(category 1) (category 1)
Squamous cell .| Other Recommended
carcinoma * Nivolumab + ipilimumab + paclitaxel +
carboplatin (category 1) 1 Systemic TherapyPPP
Useful in Certain Circumstances (NSCL-K 1 of 5) or
* Nivolumab + ipilimumab (category 1) or Progression —|Systemic Therapy,
Best supportive care * Pembrolizumab (category 2B) Subsequent?
PS 3—4 — |NCCN Guidelines for (NSCL-K 4 of 5)

Palliative Care

NCCN guidelines, Non-small cell lung cancer, 2022v1



PD-11<1%

PD-L1 <1% AND NEGATIVE FOR ACTIONABLE MOLECULAR BIOMARKERS

INITIAL SYSTEMIC THERAPY®c¢ SUBSEQUENT THERAPY®e¢
: Systemic therapy
Systemic therapy, -
PS 0-2 Subsequent (NSCL-K 4 of 5) &%%%f 5)
Progression '
. Best supportive care ;
Systemic therapy PS 3-4—» |See NCCN Guidelines Progression
- iudenoga:;:mnma, for Palliative Care
arge et Tumor
NSCLC NOS
PS 0-2—» »response
(NSCL-K1 of 5) evaluation
* Squamous Cell Systemic therapy.
F;égff? ,: of 5) Progression—— Subsequent (NSCL-K 4 of 5)
L
Best supportive care Response| |46 Tumor .
PS 3-4—»|See NCCN Guidelines or stable cycles response Progression
for Palliative Care disease (total)ddd| |evaluation
Response ‘ Maintenance
o_r stable - [hgrapy
disease | (NSCL-K 3 of 5)
ADENOCARCINOMA., LARGE CELL, NSCLC NOS {PS 0-1) SQUAMOUS CELL CARCINOMA (PS 0-1)
Ef;;’:;";'“d'““mﬁ to PD-1 or PD-L1 inhibitors No contraindications to PD-1 or PD-L1 inhibitorsd
* Pembrolizumabicarboplatin/pemetrexed (category 1 128 Preferred i . 34,0
« Pembrolizumabicisplatin/pemetrexed (category 1) » Pembrolizumab/carboplatin/paclitaxel (category 1)
. Pemhrnllzumahfcarhoplatlnfalbumln -bound paclitaxel
Other Recommended (category 1)**
« Atezolizumab/carboplatin/paclitaxel/bevacizumab® (category 1 )3.5:8:hi
« Atezolizumablcarboplatin/albumin-bound paclitaxel*:
. Niu.m|un~.a|:-.'i;:»ilimunma.t:.EIHI W bSe
. NIvnIumahﬂpiIimumahfpemetre:edi[carhnplatin or cisplatin) Ivoiumab/ipllimuma
(category 1) &-@ . anlumahhglI|mumab.-'panlltaxeIfnarbnplatm

(category 1)™
NCCN guidelines, Non-small cell lung cancer, 2022v1



Multiple antibodies & no standardized interpretation

Nivolumab 28-8 Extracellular

Dako Link 48 Envision Flex
Pembrolizumab PD1 22C3 Extracellular
Atezolizumab PD-11 SP142 Cytoplasmic Ventana Optiview + Amplification
Durvalumab PD-L1  SP263  Cytoplasmic Benchmark Optiview
Avelumab PD-11 73-10 Cytoplasmic Dako Link 48 Envision Flex

% Tumor Cell Staining

100

90

80

70

60 -

50

40

30+

20

PD-L1 expression on tumor & immune cells
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W 22C3 W 28-8 O SP142 @ SP263

J Thorac Oncol 2017;12:208-22



Predictive biomarkers for ICI efficacy

(i) Tumor cells (iv) Host-related markers

* PD-L1 expression; * General characteristics:

* TMB; gender, age, body fat
* DDR pathways: distribution;
dMMR/MSI; * Intestinal commensal

* Specific mutated microbiota;
gene pathways: I[FN-y _\ * Host germline genetics:
pathway, KRAS, STK11; HLA diversity and other

* Neoantigen load; specific mutations;

(ii) Tumor microenvironment
(v) Immune-related
adverse events

+ PD-L1 expression; (iii) Circulating factors

* Tumor-infiltrating immune cells: * Peripheral blood cells:
Immune status of TME: immunologic myelogenous cells, * Endocrine irAEs:
classification, immunoscore; eosinophils, nacrophages, thyroid dysfunction;
Immune cells with specific phenotypes: CD4*1COS*T cells, CTCs; * Skin irAEs: vitiligo,
CD39'CD8'T, CD4'T cells, FOXP3'T cells, * CtDNA; pruritus, lichenoid
TAMs, myeloid cells, NKp46* cells; * Other circulating molecular: toxicity;
Diversity of immune repertoires: TIL exosomal PD-L1, soluble
richness and clonality, TCR clonality; proteins, cytokines and

inflammatory factors;



Resistance to Immunotherapy

A Primary or adaptive resistance B Acquired resistance Lymph node | Tumor microenvironment
Alteration of Escape mutations | .
signaling pathways: in IFN signaling I
+ MAPK TIM3 |
+ PISK
+ WNT b
+IFN Loss of target ‘ I
: : tigen expression,
Lack of antigenic gt
mutations B ek cD80/ I
CD86 o CTLA4 |
De-differentiation +
with loss of tumor |
antigen expression [y g | ‘
A e L U L ot fiacdbizedh
MHC TCR ' TCR MHC ¢
’/ l ®©e®
Alterations | | »\ \ CSF-1g ®
erations in
antigen processing 4-1BB ® ®
machinery gﬁ‘_‘g | M(blslc ® @]
MD CSF-1R (@]
ICOS | o >
Constitutive PD-L1 TGFp
expression | Treg =) Ooo
| > PD-L1
B2M mutations | -
Loss of HLA leading to loss
expression of HLA |
| CCR4

Intrinsic Mechanisms

Extrinsic Mechanisms

Cell. 2017;168:707-723.



* Encephalitis

* Meningitis

* Polyneuropathy

* Guillain-Barré syndrome
* Subacute inflammatory
neuropathies

Fatigue

The spectrum of irAES by | |55 o

» Conjunctivitis and/or

affected organ or organs | |.2ziesen

* Retinitis

~—__ | * Hypophysitis
* Pneumonitis

* Pleuritis
¢ Pericarditis

 Checkpoint inhibition is associated

I Pae— « Thyroiditis
= n \'./ * Adrenalitis
* Sarcoid-like granulomatosis \, * Myocarditis
J | '

* Interstitial nephritis
* Glomerulonephritis

with a unique spectrum of side Hepatitis
effects termed “immune-related RS

) * Autoimmune diabetes /
adverse events (irAEs) 4 q ~\»~»_\ o
- Usually develop w/i first few weeks S * Costrti
to months after Initiation -{’/(;J_lr_itus
* Vitiligo
. Can present at any time — even after e Pt
cessation of I-O Tx e hoan ST
» Neutropenia
* Arthralgia . Throtmb%cytopenia
* Arthritis * Thrombotic
* Myositis microangiopathy
* Dermatomyositis * Acquired haemophilia
* Vasculitis

Nat Rev Clin Oncol . 2019;16:563-580.



Kinetics of main irAEs

ipilimumab Anti-PD-1/PD-L1

Toxicity grade
'h\
Toxicity grade

4 f & 10 12

T (. T T -"ll."Ir T
4 ] 8 10 12 14 =30 14 =30
Duration of treatment (weeks) Duration of treatment (weeks)
C
|p|||mumab + anti- PD-1 Colitis === Endocrinopathy Mephritis
: N\
=3 s
C | & Liver toxicity — OKin, r.a_sh m— Preumonitis
'::_'j oF pruritus
g N \
-
(=]
S \
\_ L
[ [ [ | | i T
4 ] 8 10 12 14 =30

Duration of treatment (weeks)

Nat Rev Clin Oncol . 2019;16:563-580.



The overall management approach for irAEs

61" Steroid Other immunosuppressant Subsequent immunotherapy

1 Not recommended Not recommended Continue

2 Topical or systemic steroid Not recommended Temporarily suspend in case of
0.5~1mg/kg/d skin or endocrine disorders

3 Systemic steroid 1~2mg/kg/d for If unresolved after 3~5d Suspend and decision based on
3d, then reduce 1mg/kg/d steroid therapy, consult to  risk/benefit ratio

organ specialist

4 Systemic steroid 1~2mg/kg/d for If unresolved after 3~5d Permanently discontinue

3d, then reduce 1mg/kg/d steroid therapy, consult to

organ specialist

Eur J Cancer. 2016;54:139-48

*Immunosuppressants: tumor necrosis factor (TNF)-alpha antagonists
(ex,infliximab), azathioprine, mycophenolate mofetil (MMEF), etc.

v' Beneficial responses can persist despite the use of immunosuppression
to treat immune-related adverse events.



General rules of immuno-oncology therapy
according to toxicity grade

Organ Grade 1 Grade 2 Grade 3 _

Skin Continue Continue Delay or D/C Delay or D/C
Kidney Continue Delay Delay D/C
Endocrine Continue Delay D/C D/C
GI tract Continue Delay D/C D/C
Liver Continue Delay D/C D/C
Nervous Continue Delay D/C D/C
Lung May delay Delay D/C D/C

Permanent discontinuation
« Criteria for permanent discontinuation of drug (CTC grade/ severity)
- Inability to reduce corticosteroid to a dose of <10 mg of prednisone per day (or equivalent)

« Recurrence of a previously experienced Grade 3 treatment-related AE following
resumption of dosing




Chemotherapeutic drugs

Cell cycle specific Taxane
Effective for  Paclitaxel
high growth fraction « Docetaxel
malignancies Vinca alkaloids

« Vinorelbine

Epipodophyllotoxin

M
- Etoposide /
G2

Topoisomerase I inhibitor £

- Irinotecan S Cell cycle non-specific

- Topotecan For both high and low
Antimetabolites growth fraction malignancies
« Gemcitabine , ,
- Methotrexate + Cisplatin

. Pemetrexed « Alkylating agents (cytoxan)



General supportive care

« Cancer pain

National . .
Comprehensive - Antiemesis

NEEN] Cancer . Cancer-associated VTE
Network®

 Cancer-related fatigue
» Distress management
« Hematopoietic growth factors

- Management of Immunotherapy-
related toxicities

- Palliative care

- Prevention and treatment of
cancer-related infections

« Smoking cessation
« Survivorship
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