Lung Cancer School 2018 — Session Ill : Chemotherapy

Chemotherapy Beyond Standard
Regimen

Cheol-Kyu Park

Department of Internal Medicine

Division of Lung Cancer Clinic

Chonnam National University Hwasun Hospital




Contents — NSCLC

+»» Standard regimen

*** Second- or Further-lines options

(-) Target agents

(-) Immune checkpoint inhibitors (ICls)

“» Case study



NSCLC

Annals of Onoology 27 (Supplement 5): vi—v27,2016

clinical practice guidelines s mninnnis

Metastatic non-small-cell lung cancer: ESMO Clinical
Practice Guidelines for diagnosis, treatment and

follow-up’

P Ann Oncol 2016;25(Supplement5):v1-v27
S. Novello?, F. Barlesi?, R. Califano®#, T. Cufer®, S. Ekman®, M. Giaj Levra’, K. Kerr®, S. Popat?,
M. Reck'?, S. Senan'!, G. V. Simo'2, J. Vansteenkiste'® & S. Peters' on behalf of the ESMO

Guidelines Committee™

VOLUME 35 - NUMBER 30 - OCTOBER 20, 2017

Systemic Therapy for Stage IV Non—Small-Cell Lung Cancer:
American Society of Clinical Oncology Clinical Practice
Guideline Update

Nasser Hanna, David Johnson, Sarah Temin, Sherman Baker Jr, Julie Brahmer, Peter M. Ellis, Giuseppe Giaccone,
Paul ]. Hesketh, Ishmael Jaiyesimi, Natasha B. Leighl, Gregory |. Riely, Joan H. Schiller, Bryan ]. Schneider,
Thomas J. Smith, Joan Tashbar, William A. Biermann, and Gregory Masters

J Clin Oncol 2017;35(30):3484-3515

Network®

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®)

Non-Small Cell Lung
Cancer

Version 4.2018 — April 26,2018
NCCN.org

NCCN Guidelines for Patients® available at www.nccn.org/patients

NCCN 2018 Ver 4




NSCLC

Current Standard of Care in Advanced NSCLC

| 3 | ONCOGENE ADDICTED OTHERS HIGHLY SENSITIVE TO
EGFR: gefitinib, erlotinib, afatinib, icotinib, | SQUAMOUS | IMMUNO

dacomitinib, osimertinib, poziotinib (if EGFR Pembrolizumab if PDL1 = 50% tumor cells
exon 20 mut)
Platinum-CT

ALK: crizotinib, ceritinib 750 mg, ceritinib 450 Pemetrexed is an option

mg (low fat meal), alectinib, lorlatinib, Bevacizumab can be Platinum-CT Avelumab in PD-L121%
ensartinib

added Necitumumab can be Durvalumab in PD-L1 225%

BRAF: dabrafenib + trametinib Pembrolizumab + added Nivolumab + Ipilimumab

ROS1: crizotinib, ceritinib, entrectinib platinum/pemetrexed Nivolumab +ipilimumab [§ Nivolumab + platinum CT

(Us)

L. Nivolumab + platinum CT Pembrolizumab + platinum/pemetrexed
MET: crizotinib Nivolumab + Ipilimumab ? P
Nivolumab + platinum CT (in non-squamous histology)
NTRK: larotrectinib, entrectinib

EGFR: osimertinib if T790M+
EGFR+/ MET+: savolitinib + osimertinib

Atezolizumab in TC 2/3 - IC 2/3 tumors

Platinum CT based on histology (if

Docetaxel +/- nintedanib

ALK: ceritinib 750 mg, ceritinib 450 mg (low fat i Pembro in first line).
Docetaxel +/- ramucirumab

meal), alectinib, brigatinib, lorlatinib, Pembrolizumab in PD-L1 2 1% (if not

Second ensartinib Bevacizumab + Paclitaxel is an option in non-
And administered in 1st line).

Further | BRAF: dabrafenib + trametinib squamous (if Beva not administered in 1st line).

Line

Nivolumab

RET: vandetanib, LOX0-292 Nivolumab
Atezolizumab
HER2 : TDM-1 Durvalumab in PD-L1 225%

Avelumab
ROS1: lorlatinib Avelumab

Atezolizumab

Phase I-Il studies Phase Ill studies

J Thorac Oncol 2018;13(3):301-22




Stage IV NSCLC-NSq

e " T
[ ALK translocation ] [ Molecular tests ] [ EGFR mutation ]
A
o No EGFR/ALK Gefitinib [1, Al
‘ Crizotinib [1, A] | [ mutation ] Erlotinib {1, A]
+/- bevacizumab [I, A; MCBS 2]

Afatinib [1, Al

Age, PS

l | |

A" I A
[ <70 years and PS 0-1 ] [ <f0 yearts]ra naPs2 ] [ PS34 J

>70 years and PS 0-2

!

e
4-6 cycles: [ BSC (I, B] }
Carboplatin-based doublets [ll, B]

4-6 cycles:
Cisplatin — pemetrexed [Il, A]
Cisplatin — gemcitabine (I, B]

Single-agent chemotherapy
(gemcitabine, vinorelbine or docetaxel) [1, Al

Cisplatin — docetaxel [I, B]
Carboplatin — paclitaxel [I, B]
Carboplatin — nab-paclitaxel [I, B] |

+- 'E‘Ciﬂ”"ab Carbo-Doublet or Single
Platinum Doublet ¢
A"
PS 0-1
> Partial response

or stable disease

I Ann Oncol 2016;25(Supplement5):v1-v27




Stage IV NSCLC-NSq

v

'
PS5 0-1

MCBS, Magnitude of Clinical Benefit Scale

> Partial response
or stable diseass

!

s
Maintenance treatment:
Pemeirexed (switch) (I, B]
Pemetrexed (continuation) [1, A]

Erlotinib (EGFR-activating mutation) [I, B]
+- bevacizumab (if given before)

!

A
[ Disease progression ]—P PS5 3-4

ESMO MCBS evaluation

Pemetrexed [I, B]

Docetaxel 1, B] Curative MNon-curative

Mivolumab [I, B; MCBS 5]
Pembrolizumab if PD-L1 >1%

[I, A; MCBS 3 if PD-L1 >1%:; MCBS 5 if PD-L1 >50%]
Ramucirumab — docetaxel [1, B; MCBS 1]
Nintedanib — docetaxel [I1, B]

Erlotinib [II, C]

-—

Ann Oncol 2016;25(Supplement5):v1-v27



Stage IV NSCLC-NSq without driver mutation

National ) ) ) .
Comprehensive  NCCN Guidelines Version 4.2018 HLLE_sudeines lndex
NCCN If:?ﬂﬂmrk Non-Small Cell Lung Cancer Discussion
etwork™

ADENOCARCINOMA, LARGE CELL, NSCLC NOS
INITIAL CYTOTOXIC THERAPY SUBSEQUENT THERAPYMm.bbb

Systemic immune checkpoint
inhibitors (preferred)

Nivolumab (category 1)°°¢ or
pembrolizumab (category 1)Ww.ddq
or atezolizumab (category 1)°c¢
[«]

Other systemic therapy:"W

. Docetaxel or pemetrexed or
Progression gemcitabine or

ramucirumab + docetaxel

PS02 —» Progressionff

A

PS 3-4 ,. Best supportive care

Tumor i L.
i See NCCN Guidelines for Palliative Care
PS0-2 —» f’hy;’;emlt::bb_" response
Py evaluationPPP
Progression—+=See Subsequent therapy, ahove
Response | |4-6 Tumor
Continuation maintenance""
or stable }’ cycles > rESﬁanﬁe bbb « Bevacizumab (category 1)
disease (total) | |evaluation » Pemetrexed (category 1) Progression,
Best supportive care Response| |*Bevacizumab + pemetrexed®®d |see
PS 3-4—»|See NCCN Guidelines or stable |» ;?emcnahlne (category 2B) Subsequent
for Palliative Care disease Switch maintenance®bP therapy,
* Pemetrexed above
or
MMSee Targeted Therapy for Advanced or Metastatic Disease (NSCL-I). Close observation

WWIf not previously given.
bbbSee Systemic Therapy for Advanced or Metastatic Disease (NSCL-J).
CCCIf pembrolizumab not previously given.
dddpembrolizumab is approved for patients with NSCLC tumors with PD-L1 expression levels =1%, as determined by an FDA-approved test.
228|f bevacizumab was used with a first-line pemetrexed/platinum chemaotherapy reqgimen.
ﬁlf not already given, options for PS5 0-2 include (nivolumab, pembrolizumab, or atezolizumab), docetaxel (category 2B), pemetrexed (category 2B), gemcitabine

(category 2B), or ramucirumab + docetaxel (category 2B); options for PS 3-4 include best supportive care. Options for further progression are best supportive care or
clinical trial.




Stage IV NSCLC-NSq with sensitizing EGFR mutation

National

Comprehensive NCCN GUidEIines VEI'SIOI'I 4.201 8 NCCNTEEIE?::P(?;IL;EHIE;:
NCCN Eﬂﬂccrk Non-Small Cell Lung Cancer Discussion
etwork”
SENSITIZING EGFR MUTATION POSITIVEhD SUBSEQUENT THERAPY™™

* Consider local therapy
* Continue osimertinib

Asymptomatic

Progression on . gﬂniidﬂ local 12‘?"*};’?
osimertinib®® Brain » |* COntinue osimertini See subsequent
» See NCCN Guidelines for . therapy®ss:tt for
CNS Cancers — > |Progression —» multiple lesions,
noted below
Symptomatic « Consider local therapy
Isolated . g::mtinue osimertinib
lesion

+ See subsequent therapy for
multiple lesions, noted below

Multiple See Initial cytotoxic therapy optionsSst |
lesi — enocarcinoma (NsCL-27)
esions Squamous cell carcinoma (NSCL-28)

Systemic

hSee Principles of Molecular and Biomarker Analysis (NSCL-G).

MMSee Targeted Therapy for Advanced or Metastatic Disease (NSCL-I).

o0Beware of flare phenomenon in subset of patients who discontinue EGFR TKI. If disease flare occurs, restart EGFR TKIL

S5Afatinib + cetuximab may be considered in patients with disease progression on EGFR TKI therapy.

iThe data in the second-line setting suggest that immunotherapy is less effective, irespective of PD-L1 expression, in tumors with an actionable mutation.




Stage IV NSCLC-NSq with ALK rearrangement

National o
Comprehensive NCCN Guidelines Version 4.2018 HLLh_Sudelnes Index
NCCN Eﬂﬂf—crk Non-Small Cell Lung Cancer Discussion
letwork”
ALK REARRANGEMENT POSITIVEhD
SUBSEQUENT THERAPYMmM.IT
] *» Consider local therapy
Asymptomatic » [« Continue alectinib or
ceritinib
Progression See Initial cytotoxic
on alectinib or * Consider local therapyY¥ therapy options"
ceritinib¥ Brain . . g:rri‘:il:illlae alectinib or —>{Progression » R—W
*» See NCCN Guidelines for Squamous cell
CNS Cancers carcinoma (NSCL-28
Symptomatic
*» Consider local therapy
Isollated * Continue alectinib or
lesion ceritinib
Systemic

[see Initial cytotoxic therapy options't |
Multiple for

lesions Adenocarcinoma (NSCL-27) or
Squamous cell carcinoma (NSCL-28)

hhSee Principles of Molecular and Biomarker Analysis (NSCL-G).

MMSee Targeted Therapy for Advanced or Metastatic Disease (NSCL-I).

"For rapid radiologic progression or threatened organ function, alternate therapy should be instituted.

tThe data in the second-line setting suggest that immunatherapy is less effective, irrespective of PD-L1 expression, in tumors with an actionable mutation.
UUBeware of flare phenomenon in subset of patients who discontinue ALK inhibitor. If disease flare occurs, restart ALK inhibitor.

WIf considering WBRT, consider switching ALK inhibitor before using WBRT.




Stage IV NSCLC-NSq with ROS1, BRAF, PD-L1

FIRST-LINE THERAPY™M SUBSEQUENT THERAPY™™

Crizotinib"" (preferred) See Initial cytotoxic therapy options™
or — Progression >

Ceritinib™ Squamous cell carcinoma (NSCL-28)

'
—

ROS1
rearrangement
positive

See Initial cytotoxic therapy options |
Dabrafenib + trametinih?%322 *»Progression———» enocarcinoma 27]

Sguamous cell carcinoma (NSCL-28)

BRAF VGOOE or
mutation — >
positive See Initial cytotoxic therapy options
Adenocarcinoma (NSCL-27) —* Progression—— Dabrafenib + trametinib®??

[Squamous cell carcinoma (NSCL-28)

PD-L1 expression

positive (250%)

and EGFR, ALK, Pembrolizumab
ROS1, BRAF (category1)
negative or

unknown

ISee Initial cxtotuxic theraﬁ* oetions I‘or
enocarcinoma -27)] or

Squamous cell carcinoma (NSCL-28)

—— Progression >




Stage IV NSCLC-NSq

National . ) ] o .
Comprehensive  NCCN Guidelines Version 4.2018 HELh Budeines lndex
OO Cancer Non-Small Cell Lung Cancer Discussion

Netrwork®™

SYSTEMIC THERAFPY FOR ADVANCED OR METASTATIC DISEASE™™

Initial Cytotoxic Therapy Options Adenocarcinoma, Large Cell, NSCLC NOS (PS 2)
Adenocarcinoma, Large Cell, NSCLC NOS (PS 0-1) * Albumin-bound paclitaxel‘ﬂ

+ Bevacizumabl/carboplatin/paclitaxel (category 1)1-1-5# + Carboplatin/albumin-bound paclitaxel?:20
+ Bevacizumabl/carboplatin/pemetrexed?t-+# + Carboplatin/docetaxel®

+ Bevacizumabl/cisplatin/pemetrexedT-+# « Carboplatin/etoposide®’

* Carboplatin/albumin-bound paclitaxel (category 1:|4 . I[35:rb-:>pIa'cinjfgem'::it:‘:l:rinrz&EI

» Carboplatin/docetaxel (category 1}5 . E:aurbt:apIa'cinfpan:li'caaucel9

* Carboplatin/etoposide (category 1}6’7 . Carboplatinfpemetrexedm

+ Carboplatin/gemcitabine (category 1)® + Docetaxel21:22

« Carboplatin/paclitaxel (category 1)° + Gemcitabine?3-2

* Carboplatin/pemetrexed (category 1]19 + Gemcitabine/docetaxel’4

+ Cisplatin/docetaxel (category 1)° + Gemcitabine/vinorelbine'?

« Cisplatin/etoposide (category 1)11 + Paclitaxel|26-28

« Cisplatin/gemcitabine (category 1)%12 + Pemetrexed??

+ Cisplatin/paclitaxel (category 1)'3

« Cisplatin/pemetrexed (category 1)12

* Gemcitabine/docetaxel (category 1) 14

+ Gemcitabine/vinorelbine (category 1)'°

« Pembrolizumab/carboplatin/pemetrexed 16171
+ Pembrolizumab/cisplatin/pemetrexed?’-1

*Albumin-bound paclitaxel may be substituted for either paclitaxel or docetaxel in patients who have experienced hypersensitivity reactions after receiving paclitaxel or
docetaxel despite premedication, or for patients where the standard premedications (ie, dexamethasone, HZ blockers, H1 blockers) are contraindicated.

**Carboplatin-based regimens are often used for patients with comorbidities or those who cannot tolerate cisplatin.

TBevacizumab should be given until progression.

TAny regimen with a high risk of thrombocytopenia and the potential risk of bleeding should be used with caution in combination with bevacizumab.

#Criteria for treatment with bevacizumab: non-squamous NSCLC, and no recent history of hemaoptysis. Bevacizumab should not be given as a single agent, unless as
maintenance if initially used with chematherapy.

TIf pembrolizumab not previously given.



Stage IV NSCLC-Sq

Never or former light
smoker (<15 pack/year)

Stage IV SCC

J <

v

Mulecular test
{ALI(.-’EGFH

.

Molecular test
negative

]
J

v
[ Molecular test positive

]—} > Targeted therapy

v Age, PS

A4
[ <70 years and PS 0-1 ]

4-6 cycles:
Cisplatin — gemcitabine [1, A]
Cisplatin — docetaxel [1, Al
Cisplatin — vinorelbine [1, Al

Carboplatin — paclitaxel [1, A]
Carboplatin — nab-paclitaxel [I, B]
Cisplatin — gemcitabine — necitumumab
(if EGFR expression by IHC) [I, B; MCBS 1]

Platinum Doublet

<f0yearsand PS5 2
or
>70 years and PS 0-2

'

4-6 cycles:
Carboplatin-based doublets [Il, B]

Single-agent chemotherapy
(gemcitabine, vinorelbine or docetaxel) [1, A]

Carbo-Doublet or Single
I

Ann Oncol 2016;25(Supplement5):v1-v27

hd
BSC[II, B




Stage IV NSCLC-Sq

National

Comprehensive. . NCCN Guidelines Version 4.2018 HELE_Sudeines ndex
NCCN It\}ﬂﬂccrk Non-Small Cell Lung Cancer Discussion
etwork”

SQUAMOUS CELL CARCINOMA
INITIAL CYTOTOXIC THERAPY SUBSEQUENT THERAPY™m:bbb

Systemic immune checkpoint

inhibitors (preferred)

» Nivolumab (category 1) or
pembrolizumab (category 1)"":

P8 0-2 — | or atezolizumab (category 1)°“*

or

Other systemic therapy:"%W

* Docetaxel or gemcitabine or
ramucirumab + docetaxel

ddd|

Y

Progression999

Progression

PS 3-4 Best supportive care

. Tumor ideli iati
PS 0.2 > fhy:r?;;l?bb _+ |response See NCCN Guidelines for Palliative Care
evaluationPbb
Progression —+=See Subsequent therapy, above
Response| |4-6 Tumor
or stable }" cycles > response bbb Continuation maintenanceP?P
disease (total) evaluation Ecgéenggig I:?iEL Progression,
Best supportive care Response| |or see
PS 3-4—» |See NCCN Guidelines or stable [*|Switch maintenancebb?P +|Subsequent
for Palliative Care disease (category 2B) therapy,
:}Il?ocetaxel above
Close observation

MMSee Targeted Therapy for Advanced or Metastatic Disease (NSCL-1).

W¥|f not previously given.

bbbSee Systemic Therapy for Advanced or Metastatic Disease (NSCL-J).

LLCf pembrolizumab not previously given.

dddpembrolizumab is approved for patients with NSCLC tumors with PD-L1 expression levels 21%, as determined by an FDA-approved test.

HSdlt not already given, aptions for PS 0-2 include (nivolumab, pembrolizumab, or atezolizumab), docetaxel (category 2B), gemcitabine (category 2B), or ramucirumab +
docetaxel (category 2B); options for PS 3-4 include best supportive care. Options for further progression are best supportive care or clinical trial.




Stage IV NSCLC — Antiangiogenic agents

Table 1 Targeted agents influencing angiogenesis
evaluated in NSCLC

Agent Description Target
Bevacizumab MADb VEGF-A
= — Ramucirumab MAb VEGFR-2
g e Anlotinib TKI VEGFR-2-3
Bevad'zumab : Apatinib TKI VEGFR-2
- e Nintedanib Axitinib TKI VEGFR-1-3, PDGFR,
Aflibercept \@/ I:Xi;,::,l R l c-kit
/ S APOTR 2T Cediranib TKI VEGF-1-3
Mot ib —> -
- e P;::::;b Fruquintinib ~ TKI VEGFR-1-3
Cell membrane -l : P a
‘Q el ; remain - T4 EEEEE-; ?I;GFH-1—4
\ Qnitn RET and c-kit
fedionly Motesanib  TKI VEGFR-1-3, PDGFR,
Ramucirumab kit, RET
Vandetanib Nintedanib TKI VEGFR-1-3, FGFR-1-
3, PDGFR-o/B
Pazopanib TKI VEGFR, PDGFR and
c-kit
Sorafenib TKI VEGFR-1-3, RET,
PDGFR, Flt-3, c-kit
Sunitinib TKI VEGFR-1/2,
PDGFR-o/B, Flt-3 and
c-kit
Vandetanib TKI VEGFR, EGFR, RET
Aflibercept Decoy receptor All VEGF-A isoforms,
VEGF-B, PIGF
Endostar Recombinant VEGF-induced
human phosphorylation of

ESMO Open 2017;2:e000118 endostatin VEGFR-2, FGF-2




=

Ramucirumab plus docetaxel versus placebo plus docetaxel for = @ ¥ @
second-line treatment of stage IV non-small-cell lung cancer

after disease progression on platinum-based therapy (REVEL):

a multicentre, double-blind, randomised phase 3 trial

Edward B Garon, Tudor-Eliade Ciuleanu, Oscar Arrieta, Kumar Prabhash, Konstantinos N Syrigos, Tuncay Goksel, Keunchil Park, Vera Gorbunova,
Ruben Dario Kowalyszyn, Joanna Pikiel, Grzegorz Czyzewicz, Sergey V Orlov, Conrad R Lewanski, Michael Thomas, Paolo Bidoli, Shaker Dakhil,
Steven Gans, Joo-Hang Kim, Alexandru Grigorescu, Nina Karaseva, Martin Reck, Federico Cappuzzo, Ekaterine Alexandris, Andreas Sashegyi,

Sergey Yurasov, Maurice Pérol

Ramucirumab (Cyramza®) : human IgG1 mAb to extracellular domain of VEGFR-2

OS 1-0 Median (95% C1) Censoring rate
R_amUEirumEb plus docetaxel 10-5 months (9-5-11-2) 31-8%
0-9- Placebo plus docetaxel 9.1 months (8-4-10-0) 27-0%
Ramucirumab vs placebo  Stratified HR 0-86 (95% Cl 0-75-0-98); p=0-023
0-84
07|
= 0.6
2
2
=2
= 0549
o
g
S g.4-
0-3
0-2
oad — Ramucirumab plus docetaxel
] — Placebo plus docetaxel
| Censored
0 T T T T T T T T T T T 1
0 3 6 ) 12 15 18 21 24 27 30 33 36
Number at risk Time (months)

Ramucirumab 628 527 415 329 231 156 103 70 45 23 11 2 0
plus docetaxel

Placeboplus 625 501 386 306 197 129 86 56 36 23 9 0 0
docetaxel

NSq:11.1m (HR 0.83, 95% Cl 0.71-0.97, p=0.02)
Sq:9.5m (HR 0.88, 95% Cl 0.69-1.13, p=0.32)

PFS o
0s-
0.8
07
0.6
05

0-4-

Progression-free survival

03|

024

015

Median (95% CI) Censoring rate
Ramucirumab plus docetaxel 4.5 months (4-2-5.4) 11-1%
Placebo plus docetaxel 3-0 months (2-8-3-9) 67%

Ramucirumab vs placebo  Stratified HR 0-76 (95% C1 0-68-0-86); p<0-0001

—— Ramucirumab plus docetaxel
— Placebo plus docetaxel
I Censored

0
]

Number at risk
Ramucirumab 628
plus docetaxel

Placebo plus 625
docetaxel

T ] T T T '
3 6 9 12 15 18 21 24 27 30

Time {months)
383 204 120 59 38 11 7 3 3 0
301 172 95 37 17 9 4 3 2 0

NSq : 4.6m (HR 0.77, 95% Cl 0.67-0.88, p<0.001)
Sq:4.2m (HR 0.76, 95% CI 0.61-0.96, p=0.02)

Lancet 2014,384:665-73



Docetaxel plus nintedanib versus docetaxel plus placebo in 94—!{@
patients with previously treated non-small-cell lung cancer
(LUME-Lung 1): a phase 3, double-blind, randomised

controlled trial

Martin Reck, Rolf Kaiser, Anders Mellemgaard, Jean-Yves Douillard, Sergey Orlov, Maciej Krzakowski, Joachim von Pawel Maya Gottfried,
Igor Bondarenko, Meilin Liao, Claudia-Nanette Gann, | osé Barrueco, Birgit Gaschler-Markefski, Silvia Novello, for the LUME-Lung 1 Study Group

Nintedanib (Ofev®, Vargatef®) : angiokinase inhibitor to VEGFR1-3, FGFR1-3, PDGFRaf

A
100 =, — Docetaxel plus nintedanib A
Total — Docetaxel plus placebo 100 — — Docetaxel plus nintedanib
- 80 — Docetaxel plus placebo
E 1 80—
S 60 .
Z N Z
£ =
5 a0 \ N E 60+
N 2
g o\ =
& 204 L & 404
HR 0-79, 95% C10-68-0-92, p=0.0019
0 ] ] ] ] ] ] ] ] 20_
0 2 4 6 E: 10 12 14 16
Number at risk
Nintedanib 565 295 155 = 19 4 3 1 0 HR 0-75, 95% C10-60-0-02, p=0-0073
Placebo 560 250 116 4 1 2 1 0 0 o T T T T T T | | |
[} 4 E] 12 16 20 24 28 32 36
B Number at risk
100+ Nintedanib 206 167 119 92 73 51 35 16 9 3
Placebo 199 154 a1 62 42 25 17 12 5 1
- ADC
= 0 o
: ADC since start of 1t line Tx < 9mon
é
z
g 40+
@
4
g
< 204
0 HR 077, 95% C1 0-62-0-96, p=0-0193 'H—l
T T T T T T T 1
0 2 4 3 g 10 12 14 16

Number at risk
Mintedanib 277 150 86 32 13 1 1 1]

Placebo 285 129 70 28 1 1 1 0 Lancet Oncol 2014;15:143-55



Original research article

Nintedanib plus pemetrexed versus placebo plus pemetrexed in
patients with relapsed or refractory, advanced non-small cell lung
cancer (LUME-Lung 2): A randomized, double-blind, phase III trial

Nasser H. Hanna®*', Rolf Kaiser” <!, Richard N. Sullivan, Osvaldo Rudy Aren®,
Myung-Ju Ahnf, Beatrice Tiangco¥, Isabelle Voccia®, Joachim von Pawel,

Vladimir Kovcin/, Jason Agulnik¥, Birgit Gaschler-MarkefskiP, José Barrueco',
Patricia SikkenP, Charles Schloss!, Joo-Hang Kim ™, for the LUME-Lung 2 Study group

Entry Criteria

*Stage|lIB/IV or recurrent NSCLC
*Non-squamous histology

*Relapsed/failed one prior line of chemotherapy
*Measurable lesion(s)

*‘ECOGPSOor1l

Randomization 1:1

| !
) . Target enroliment: 1300

Nintedanib + pemetrexed Placebo + pemetrexed
(N=353) (N =360)
v v
Disease Progression Disease Progression

* Study was halted after interim analysis suggested the primary endpoint of PFS would
not be met

* Ongoing patients were unblinded and follow-up continued per protocol

Lung Cancer 2016;102:65-73



Progression-free survival (%)

—— Nintedanib-pemetrexed 100 ~ — Nintedanib—pemetrexed
— Placebo-pemetrexed — Placebo-pemetrexed
80 80 ~
mMPFS : 4.4 vs 3.6 months = mOS : 12.0 vs 12.7 months
60 — — 5 604 —
(HR 0.83, p=0.0435) 3 (HR 1.01, p=0.8940)
:
40 T 404
@
8
20 20
HR 0.83, 95% Cl 0.70-0.99, p=0.0435 HR 1.01, 95% CI 0.85-1.21, p=0.8940
0 T T T r T T T T T T T T 1 0 — 1 T T 1T 1 1 T T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20 22 24 26 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
Time from randomization (months) Time from randomization (months)
Table 3
Overview of AEs (=10% incidence in either group), classified by CTCAE v3.0.
Nintedanib-pemetrexed (n=347) Placebo-pemetrexed (n=357)
All grades Grade =3 All grades Grade =3
Patients with any adverse event® 331(95.4%) 237 (68.3%) 336 (94.1%) 194 (54.3%)
Increased ALT 149 (42.9%) 81(23.3%) 87 (24.4%) 26(7.3%)
Increased AST 129 (37.2%) 42 (12.1%) 68 (19.0%) 6(1.7%)
Nausea 128 (36.9%) 10(2.9%) 119 (33.3%) 5(1.4%)
Diarrhea 121 (34.9%) 12 (3.5%) 55 (15.4%) 4(1.1%)
Fatigue 117 (33.7%) 21(6.1%) 130 (36.4%) 24 (6.7%)
Decreased appetite 98 (28.2%) 4(1.2%) 90 (25.2%) 7 (2.0%)
Vomiting 86 (24.8%) 6(1.7%) 72 (20.2%) 10 (2.8%)
Decreased neutrophils 75 (21.6%) 43 (12.4%) 48 (13.4%) 26(7.3%)
Decreased WBC count 57 (16.4%) 15 (4.3%) 8(10.6%) 19(5.3%)
Cough 55(15.9%) 1(0.3%) 0(16.8%) 8(2.2%)
Dyspnea 54 (15.6%) 15(4.3%) 9(22.1%) 15(4.2%)
Constipation 50 (14.4%) 1(0.3%) 65(18.2%) 2 (0.6%)
Headache 44 (12.7%) 1(0.3%) 8(13.4%) 1(0.3%)
Abdominal pain 43 (12.4%) 2 (0.6%) 9(8.1%) 3(0.8%)
Decreased hemoglobin 41 (11.8%) 11(3.2%) 44 (12.3%) 5(1.4%)
Pyrexia 38(11.0%) 1(0.3%) 46 (12.9%) 2 (0.6%)
Back pain 37 (10.7%) 1(0.3%) 40 (11.2%) 7 (2.0%)
Dizziness 31 (8.9%) 1(0.3%) 39(10.9%) 1(03%)
Insomnia 29 (8.4%) 1(0.3%) 37(10.4%) 1(0.3%)

Lung Cancer 2016;102:65-73
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Relapsed or Refractory NSCLC

** ASCO Guideline (2017)

Third-Line Treatment

* In patients without a tumor EGFR-sensitizing mutation or ALK or ROS1 gene
rearrangement and with non—squamous cell carcinoma and PS of 0 or 1 (and
appropriate PS of 2), who received chemotherapy with or without bevacizumab and
immune checkpoint therapy, single-agent pemetrexed or docetaxel are options (Type:
informal consensus; Evidence quality: low; Strength of recommendation: strong).

* In patients with tumor EGFR-sensitizing mutation(s) who have received at least one
first-line EGFR-TKI and prior platinum-based chemotherapy, there are insufficient
data to recommend immunotherapy in preference to chemotherapy (pemetrexed or
docetaxel [Type: informal consensus; Evidence quality: insufficient; Strength of
recommendation: weak]).

Fourth-Line Treatment

* Patients and clinicians should consider and discuss experimental treatment, clinical
trials, and continued best supportive (palliative) care.

J Clin Oncol 2017;35(30):3484-3515
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SYSTEMIC THERAPY FOR ADVANCED OR METASTATIC DISEASE™"*§

Initial Cytotoxic Therapy Options Squamous Cell Carcinoma !FS 2)

Squamous Cell Carcinoma (PS 0-1) Albumin-bound paclitaxel 8

« Carboplatin/albumin-bound paclitaxel (category 1)* « Carboplatin/albumin-bound paclitaxel19:20
* Carboplatin/docetaxel (category 1}5 . Carboplatin!docetaxelﬁ

* Carboplatin/gemcitabine (category 1]3 . CarboplatinfetoposideﬁJ

» Carboplatin/paclitaxel (category 1]9 . C:arb<:n|:|Iatin;fgemn::itabineﬁ

* Cisplatin/docetaxel (category 1]5 . Carboplatin!paclitaxelg

« Cisplatin/etoposide (category 1)1 + Docetaxel?1.22

« Cisplatin/gemcitabine (category 1)°:12 + Gemcitabine?3-25

* Cisplatin/paclitaxel (category 1:|13 + Gemcitabine/docetaxel'4

+ Gemcitabine/docetaxel (category 1)14 + Gemcitabine/vinorelbine1?

+ Gemcitabine/vinorelbine (category 1)1° « Paclitaxe|26-28

*Albumin-bound paclitaxel may be substituted for either paclitaxel or docetaxel in patients who have expernienced hypersensitivity reactions after receiving paclitaxel or
docetaxel despite premedication, or for patients where the standard premedications (ie, dexamethasone, H2 blockers, H1 blockers) are contraindicated.

**Carboplatin-based regimens are often used for patients with comorbidities or those who cannot tolerate cisplatin.

§Cisplatina’gemcitabinemecitumumab in the first-line setting and afatinib in the second-line setting are not used at NCCN Member Institutions for these indications related
to the efficacy and safety of these agents compared to the efficacy and safety of other available agents.



ORIGINAL ARTICLE

TASLC

g Table 1. Patient Baseline Characteristics

Increased Response Rates to Salvage Chemotherapy
Administered after PD-1/PD-L1 Inhibitors in Patients
with Non-Small Cell Lung Cancer

Song Ee Park, MD, Se Hoon Lee, MD, PhD, Jin Seok Ahn, MD, PhD,
Myung-Ju Ahn, MD, PhD, Keunchil Park, MD, PhD, Jong-Mu Sun, MD, PhD*

.
® CrossM:

* LCBI : last chemotherapy administered before
immunotherapy

* SCAI : salvage chemotherapy administered after
immunotherapy

NSCLC patients who received

PD-1/PD-LI inhibitor (N=309)
No salvage chemotherapy after imm

unotherapy (n=212)

Patient received a tyrosine kinase in
hibitor (n=9)

NSCLC patients who received PD-1/PD-L1
inhibitors followed by salvage cytotoxic

chemotherapy (n=88)

Blind randomized study (n=4)

No available efficacy data (n=11)

NSCLC patients receiving PD-1/PD-L1
inhibitors with available data for salvage
cytotoxic chemotherapy (n=73)

Characteristics Total (N = 73)
Median age (range), y 60 (35-83)
Sex, n (%)

Male 50 (68.5%)

Female 23 (31.5%)
ECOG performance status, n (%)

0 1 (1.4%)

1 58 (79.5%)

2 14 (19.2%)
Smoking status, n (%)

Former or current 42 (57.5.9%)

Mever 31 (42.5%)
Histologic subtype, n (%)

Squamous cell carcinoma 25 (34.7%)

Adenocarcinoma 44 (60.3%)

Other 4 (5.5%)
EGFR mutation, n (%)

wild type 49 (67.1%)

Mutant 8 (11.0%)

Unknown 16 (21.9%)
ALK, n (%)

Wild type 55 (75.3%)

Mutant 3 (4.1%)

Unknown 15 (20.5%)
Immunotherapy, n (%)

MNivolumab 34 (46.5%)

Pembrolizumab 30 (41.1%)

Durvalumab 4 (5.5%)

Avelumab 3 (4.1%)

Durvalumab plus tremelimumab 1(1.4%)

Atezolizumab 1(1.4%)
Salvage chemotherapy

after immunotherapy, n (%)

Second-line 10 (13.7%)

Third-line 38 (52.1%)

Fourth-line 10 (13.7%)

Fifth-line 8 (11.0%)

Sixth-line or more 7 (9.5%)

J Thorac Oncol 2018;13(1):106-111



Table 2. Comparison of Clinical Outcomes between LCBI and SCAI

Platinum-Based Doublet

Nonplatinum

Outcomes

p Value

LCBI SCAI
(n = 20) (n = 49) p Value

ORR, n (%) 22 (34.9%) 39 (53.4%)

0.03
0.84

17 (39.5%) 16 (66.7%)

5(25.0%) 23 (46.9%)  0.09
3.5 3.8 0.56
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Considerations for Drug selection

* Age

**» Performance

*» Compliance of a patient

*** Drug-specific complication

** Schedule or Interval of drug administration (Residence)

**» Cost, Economic state, Support from caregivers



Drug-specific complications (A - 2)

*»* Belotecan : Myelosuppression

*»* Docetaxel : Mucositis, Extravasation, Hypersensitivity
» Etoposide : Myelosuppression

+* Gemcitabine : Anemia, Transaminitis

+* Irinotecan : Diarrhea, Nausea, Vomiting

w Paclitaxel : Neuropathy, Hypersensitivity

» Pemetrexed : Anemia

** Topotecan : Myelosuppression

** Vinorelbine : Neuropathy, Extravasation



®PLOS | one

RESEARCH ARTICLE

Real-world treatment patterns for patients
receiving second-line and third-line treatment
for advanced non-small cell lung cancer: A

systematic review of recently published

Canada (2005-2009)

Europe (2003-2004)*

Europe (2006-2008)°
France (1998-2005)°
Germany (2003-2007)
Germany (2004-2006)*
Italy (2007-2008)

ltaly (2011-2012)
Japan (2002-20086)
USA (2001-2009)°

USA (2007-2011)"

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

m Single Agent | ® Combination Regimen  m Single=Agent Target Therapy = ® Investigational New Drug = Other

PLoS One 2017;12(4):e0175679



Table 2. Summary of second-line treatment patterns.

Country |Reference Number of | Patients With Patients With | Second-Line |Distribution of Distribution of Distribution of
Patients First-Line Second-Line reatment Regimen ngle-Agent Combination Targeted
Enrolled Treatment, n Treatment, n  |Distribution, n (3%)* ts, n Regimens, n (%) | Therapy, n (%)°
(%)* (%)" *
Brazil Younes etal, 2011 2673 1548 (58%) 625 (40.4%) Mon-platinum based MR NA NR
5%
Platinum basaed 5%
Canada® |Sacheretal 2015 B113 1944 (24%) 609 (31.3%) Single agent 93% Docetaxel 52% NA NR
Othar 7% Pematrexed 41%
Europe® Bischoff atal, 2010 475 475 (100%) 285 (20.5%) Single agent 63% Taxana 120 (42%) |NR NR
Combination regimen | Vinorelbine 31
16% (1196)
(Gemcitabine 25
(10%)

Europa® Moro-Sibilot et al, 1013 1013 (100%) 1013 (100%) Single agent 700 Pemetrexed 468 I NA Erlotinib 207
2010, (69%) (46%) (20%)
Vergnenegre ef al, Targeted therapy 206 || Docetaxel 232
2012 (207%) (23%)

(SELECTTIONM) Other regimens 106

(11%)

France’ Carpentier, 2016 1,047 BE3 (B2%) 431 (41.2%) Single agent 273 Docetaxel 100 Cisplatin based: 48 | Erlotinib or
(B4%) (23%) (119%) gefitinib 32 (736)
Combination regimen || Pemetrexed 17 Carboplatin based:
126 (28%) (4%6) T8 (18%)
Targoted therapy 32 |Other 156 (36%)
(7)

Gemnany | Zietemann, 2011, 406 406 (100%) 213 (52.5%) Single agent 134 Docetaxel 66 Gemcitabine Erlotinib 20 (9%)

Zistarmnann, 2010 (63%) (3196) +mitomycin 10 Gafitinib 15 (73%)
Combination regimen || Gemcitabine 31 (5%)
28 (13%) (15%) Carboplatin
Targeted therapy 35 [|Vinorelbine 24 +paclitaxel 7 (3%)
(16%) (119&) Carboplatin
Other regimen 16 Pematrexed 13 +vinorelbine 5
(B%) (6%) [2%)
Carboplatin
+gemcitabine 3
(1%)
Carboplatin
+docetaxel3 (1)
Gemnany” | Reinmuth etal, 2013 493 352 (T1%) 183 (52%) Single agent 117 NR Platinum based 18 | EGFR-TKI 41
(B4%) (10%) (22%)
18 (10%)
Targoted therapy 41
(22%)
Orthr 7 (4%%)

Italy Da Marinis at al, 541 541 (100%) 464 (85.8%) Single agent 241 Docetaxel 118 Carboplatin Erlatinib 148

2014, (52%) (25%) +gemcitabine 15 [32%)
Gridelli etal, 2014 Combination regimen || Pematrexed 68 [3%) Gafitinib & (2%)
(LIFE) B3 (14%) (15%) Cisgplatin Bevacizumab
Targeted therapy 163 |Gemcitabine 26 +pemetraxed 14 combination 3
(35%) (6%) (3%) (1)
Vinorelbine 23 Docetael Crizotinib 2 {=1%)
(5%) +gemcitabing 9
(Carboplatin 2 2%)
(=1%) Carboplatin
Cisplatin 2 (<1%) |+ paclitaxel 8 (2%)
Paclitaxel 2 (=1%) | Carboplatin
+pemetraxed 7
(2%)
Cisgplatin
+gemcitabing 5
(1%)

Other 5 (1)

PLoS One 2017;12(4):e0175679



Country |Reference Number of | Patients With Patients With |Overall Second-Line |Distribution of Distribution of Distribution of
Patients First-Line Second-Line |Treatment Regimen |Single-Agent Combination Targeted
Enrolled Treatment, n Treatment, n | Distribution, n (%)® |Treatments, n Regimens, n (%)® | Therapy, n (%)®
(%)° (%)° (%)°
Italy Gridelli et al, 2011 987 790 (80%) 275 (35%) Single agent 146 Pemetrexed 56 Carboplatin Erlotinib 73 (27%)
(53%) (20%) +vinoreline &
Combination regimen | Docetaxel 46 (2%)
34 (12%) (17%) Carboplatin
Targeted therapy 73 | Gemcitabine 19 + pemefrexed 6
(27%) (7%) (2%)
Clinical trial 22 (8%) | Vinorelbine 19 Carboplatin
(7%) + gemcitabine 4
Cisplatin or (1%)
carboplatin 3(1%) | Docetaxel
Other 3 (1%) +vinorehine 2
{1%)
Carboplatin
+ paclitaxel 2 (1%)
Cisplatin
+ docetaxel 2 (1%)
Cisplatin
+ gemcitabine 1
(<1%)
Other 6 (2%)
Japan Asahina etal, 2012 599 599 (100%) 415 (69%) Single agent 114 Docetaxel 114 Carboplatin Gefitinib 167
(27%) (27 %) + paclitaxel 64 (40%)
Combination regimen (15%)
80 (19%) Carboplatin
Targeted therapy 167 + gemcitabine 16
(40%) (4%)
Investigational new
drug 15 (4%)
Other 39 (9%)
United Panetal, 2013 1168 1168 (100%) 1168 (100%) Single agent 781 Pemetrexed 635 NR Erlatinib 205
States? (66%) (54%) (18%)
Targeted therapy 241 | Docetaxel 117 Bevacizumab
(219%) (10%) combination 36
Other 146 (13%) Gemcitabine 29 (3%)
(2%)
United Davis et al, 2015 17,133 7029 (41%) 3405 (20%) Single agent 1916 Gemgcitabine 550 | Carboplatin MR
States” (56%) (16%) + paclitaxel 458
Combination regimen | Docetaxel 459 (14%)
1012 (30%) (14%) Carboplatin
Other 477 (14%) Pemetrexed 376 | + gemcitabine 299
{11%) (9%)
Vinorelbine 207 Carboplatin
(6%) + docetaxel 181
Paclitaxel 206 (5%)
(6%) Gemcitabine
Carboplatin 118 +vinorelbine 74
(3%) (2%)

PLoS One 2017;12(4):e0175679



Table 3. Summary of survival cutcomes by definition of survival time.

Region/ Source Number of | Study Study |Median OS, Median OS, Median OS, | Median OS Definition
Country Patients | Setting Period |months (first months months 0s(BSC
line) (second line) (third line) |only)
Time from start of each chemotherapy line until death/study end
Japan Asahina et al, 599 Single 2002— | 15.3(13.8-16.5) | 12.8 (10.7-14.5) | 12.0 (8.3~ Time from first day of each
2012 institution 2008 14.2) chemotherapy line until death or
last day of follow-up period
Germany RBeinmuth et al, 493 Single 2004- | 7.6(6.8-8.5) 6.2 (5.0-7.4) 5.2(3.5- Time from the beginning of the
2013 institution 2006 7.0) respective line of systemic
therapy
Europe Zietemann, 2010 | 405 Single 2003~ | B.9(8.2-10.1) 4.6 (3.8-5.7) 3.8(2.6- Time from first day of each
(Gemany) | and 2011 institution 2008 5.4) chemotherapy line until death or
last day of follow-up period; OS
given in days in study and
converted to months (days/30)
Time from start of second-line chemotherapy until death/study end
Europe SELECTTION 1013 Provider 2006— ACA:8.1 (6.9 Time from start of second-line
(multiple) study—2010, based 2008 9.0) other chemotherapy until death or date
2012 NSCLC: 6.2 of last contact
(5.5-6.8)
United Pan et al, 2013 1168 Provider 2007- 7.5(6.6-8.4) Time from start of second-line
States based 2011 chemaotherapy until death or date
of last follow-up visit (K-M)
Time from the start of third-line chemotherapy until death/study end
France Carpentieretal, |226 Population | 1998 TKI: 5.9 Time from initiation of third line
2016 based 2005 (4.2-10.1) treatment to date of death, vital

status, or end of study period
(K-M)

PLoS One 2017;12(4):e0175679



cas21 MJ70
SQC, RUL (08.8.4), IV (cT4AN2M1a : Lt.main bronchus)

* G-Gemcitabine, D-Docetaxel(wD-weakly), N-Vinorelbine, I-Irinotecan,
E-Etoposide(OE-oral), Pdx-Paclitaxel, UFT-Tegafur/uracil, A-Pemetrexed

* H-Topotecan, Cb-Belotecan

P-Cisplatin, C-Carboplatin

6-ECHA 8-UFT6#
(10.3.8 ~ 6.14) (10.10.11 ~ 11.4.21)



cas21 MJ70
SQC, RUL (08.8.4), IV (cTAN2M1a : Lt.main bronchus)

9-GCi#4 10-OE#3 Chemo-
(11.8.29 ~ 11.7) (12.1.2 ~ 2.25) Off
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THERAPY FOR RECURRENCE AND METASTASIS
Any combination of the following: .
Endobronchiall + Laser/stent/other surgery¥ _ Observation
obstruction + External-beam RT or brachytherapy! No evidence or _
+ Photodynamic therapy gf atedl ™ t%'nm
) isseminate erapy
+ Reresection [prefnerned]ik . ( )
Resectable recurrence ————|, External-beam RT or SABRI™ « Chest disease —
est (category 2B)
Locoregional/,_ Mediastinal lymph_» No prior RT-» Concurrent chemoradiationtd — » | CT with /
recurrence node recurrence Prior RT—{ Systemic therapy (NSCL-17) ————» ;on_trast
* Brain
« Concurrent chemoradiation’9 MRI with
Superior vena cava (if not previously ?iven} ' contrast .
(SVC) obstruction + External-beam RT .~ |« PETICT ) See Systemic
« SVC stent g Evidence of Therapy for
disseminated|—| Metastatic
+ External-beam RT or hrachytherapy' disease Disease
Severe hemoptysis + Laser or p_hotodynamlc therapy or (NSCL-17)
embolization
+ Surgery
- E—. . - J | >
Localized symptoms Palliative external-beam RT See Systemic
Diffuse brain metastases ————»| Palliative external-beam RT!c¢ > %ﬂm
= Metastatic
. « If risk of fracture, orthopedic stabilization + Disease
Distant Bone metastasis palliative external-beam RT! (NSCL-17)
metastases - . =
+ Consider bisphosphonate therapy or denosumab)
Limited metastasis » See pathway for Stage IV, M1b, limited sites (NSCL-13)
Disseminated metastases —— See Systemic Therapy for Metastatic Disease (NSCL-17)
kSee Principles of Surgical Therapy (NSCL-B). dSee Chemotherapy Regimens Used with Radiation Therapy (NSCL-E).
ISee Principles of Radiation Therapy (NSCL-C). ttSee NCCN Guidelines for Central Nervous System Cancers.

Minterventional radiology ablation is an option for selected patients.



522 M/64

ADC, RLL (10.7.6 TTNB), IV (Mla Iung to Iung)
- EGFR wild, ALK-FISH(-) . '

1-AP#6 2-lressa#i2 3-wD#6 4-G#4
(10.7.23 ~ 11.9) (11.2.8 ~ 3.29) (11.4.14 ~ 8.25) (11.11.24 ~ 12.2.2)

6-Pdx#6 yANET
(12.2.16 ~ 13.4.18) (13.5.16 ~ 13.10.10) (14.1.2 ~ 9.11)



522 M/64

ADC, RLL (10.7.6 TTNB), IV (M1a : lung to lung)
- EGFR wild, ALK-FISH(-), PD-L1(+) HER2(-) MET E14m(+)

Expired
(16.4.14 ~ 8.11) (16.9.13)



a2 3 M/J51

ADC, RLL, IIA (pT2N2MO), s/p RLL lobectomy c MLND (08.9.25)
- EGFR d-seq : wild

- aTP#4 (08.11.11 ~ 09.1.14), PORT (09.2.3 ~ 3.12, 28fx, 5750cGy)

2-Tarceva + CS7017#12
(11.10.26 ~ 12.9.5)



a2 3 M/J51

ADC, RLL, IlIA (pT2N2MO), s/p RLL lobectomy ¢ MLND (08.9.25)
- EGFR d-seq : wild PD-L1(-) , EGFR-PNA : E19del(+)
- aTP#4 (08.11.11 ~ 09.1.14), PORT (09.2.3 ~ 3.12, 28fx, 5750cGy)

o —

7-ECH2
(15.12.25 ~ 16.1.17)

8-Rociletinib#4 (TIGER-3) 9-1#3
(16.5.11 ~ 9.4) (16.9.22 ~ 11.30)



a2 3 M/J51
ADC, RLL, IlIA (pT2N2MO), s/p RLL lobectomy ¢ MLND (08.9.25)
- EGFR d-seq : wild PD-L1(-), EGFR-PNA : E19del(+)
- aTP#4 (08.11.11 ~ 09.1.14), PORT (09.2.3 ~ 3.12, 28fx, 5750cGy)

p—

10-Tarceva#l 11-Opdivo rec) Expired
(17.3.2 ~ 4.10) : Refuse (17.4.24)
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*»» Standard regimen

*** Second- or Further-lines options

(-) Immune checkpoint inhibitors (ICls)

“» Case study
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Small-cell lung cancer (SCLC): ESMO Clinical Practice
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Small-cell lung
cancer

Palliative

mutiple or confirmed

T1-4 N2,3 MO

T1-4 N1-3 M1a,b

solitary and not
confirmed*

T1,2 NO,1 MO

T1-4 N1-3 M1a,b

Concomitant
chemo-
radiotherapy

Concomitant
chemo-

. *
radiotherapy Prophylactic

cranial irradiation
Surgery plus if response***
adjuvant
chemotherapy**

Chemotherapy

*if no confirmation of solitary metastasis is obtained, radiotherapy may be added after first response evaluation and is omitted in case of

obvious metastatic involvement
** concomitant chemoradiotherapy as an alternative option
*** or stable disease in case of localised disease

Ann Oncol 2013;24(Supplement6):vi99-vi105



SCLC

National
Comprehensive

WNOOINR Cancer

NCCN Guidelines Version 2.2018

NCCN Guidelines Index

Table of Contents

Networks Small Cell Lung Cancer Discussion
PROGRESSIVE DISEASE SUBSEQUENT THERAPY/PALLIATIVE THERAPY
+ Consider
subsequent
systemic
therapy™W
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cycles beyond Progression —» ) symptom
best response management, XV
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Palliative symIEJtom
v .
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Relapsed or Refractory SCLC

*** ESMO Guideline (2013)

* For refractory patients and resistant patients with early relapse (<6 weeks),
participation in a clinical trial or best supportive care is recommended [ll, C]

* Oral ori.v. topotecan are recommended for patients having resistant or sensitive
relapse with CAV being an alternative option [ll, B]

* Patients with sensitive relapse may derive benefit from reintroduction of the first-
line regimen (usually platinum—etoposide) [V, C]

Ann Oncol 2013;24(Supplement6):vi99-vi105

*** ASCO Guideline (2015)

* In patients with relapsed or refractory SCLC, the administration of second-line,
single-agent chemotherapy is recommended (grade 1B).

* Enrollment onto a clinical trial is encouraged.

* Single-agent topotecan has US Food and Drug Administration approval in this context.

J Clin Oncol 2015;33(34):4106-4111



SCLC

National

Comprehensive
IN[OOINE Cancer

Network®

Small Cell Lung Cancer

NCCN Guidelines Version 2.2018

NCCN Guidelines Index
Table of Contents
Discussion

PRINCIPLES OF SYSTEMIC THERAPY" (1 of 3)

Systemic therapy as primary or adjuvant therapy:
» Limited stage (maximum of 4-6 cycles):
» Cisplatin 60 mg/m? day 1 and etoposide 120 mg/m? days 1, 2, 31
» Cisplatin 80 mg/m? day 1 and etoposide 100 mg/m?2 days 1, 2, 32
» Carboplatin AUC 5-6 day 1 and etoposide 100 mg/m? days 1, 2, 33
» During systemic therapy + RT, cisplatin/etoposide is recommended
(category 1).
» The use of myeloid growth factors is not recommended during
concurrent systemic therapy plus radiotherapy (category 1 for not
using GM-CSF).4

Extensive stage (maximum of 4-6 t:‘g..m:has}n:’r

» Carboplatin AUC 5-6 day 1 and etoposide 100 mg/m? days 1, 2, 39

» Cisplatin 75 mg/m? day 1 and etoposide 100 mg/m? days 1, 2, 3°

» Cisplatin 80 mg/m? day 1 and etoposide 80 mg/m2 days 1, 2, 37

» Cisplatin 25 mg/m? days 1, 2, 3 and etoposide 100 mg/m? days 1, 2, 38
» Carboplatin AUC 5 day 1 and irinotecan 50 mg/m? days 1, 8, 15°

» Cisplatin 60 mg/m? day 1 and irinotecan 60 mg/m? days 1, 8, 1510

» Cisplatin 30 mg/m? days 1, 8 and irinotecan 65 mg/m? days 1, 811

Response Assessment SCL-E 2 of 3

References on SCL-E 3 of 3

Subsequent systemic therel[:ly:I
* Clinical trial preferred.

* Relapse =6 mo, PS 0-2:
» Topotecan PO or IV'2-14
» Irinotecan?
» Paclitaxel18:17
» Docetaxel®
» Temozolomide!%:20
» Nivolumab # ipilimumab?21.22
» Vinorelbine?3:24
» Oral etoposide?:26
» Gemcitabine?!-28
» Cyclophosphamide/doxorubicin/vincristine (CAV)12
» Bendamustine (category 2B)%°

* Relapse >6 mo: original regimen®?-3! - Sensitive relapse

Consider dose reduction or growth factor support for patients
with PS 2

* - - . . .
The regimens included are representative of the more commonly used regimens for small cell lung cancer. Other regimens may be acceptable.

TIf not used as original regimen, may be used as therapy for primary progressive disease.

Subsequent systemic therapy refers to second-line and beyond therapy.
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Table 1. Therapeutic Agents and Targets in Small Cell Lung Cancer

Agent Target Trial Phase References
Ertsmodegib, sonidegib (LDE225) Smoothened (hedgehog antagonist) Preclincal, | 57
Vismodegib (GDC-0449) Smoothened (hedgehog antagonist) Preclinical, I, Il 58
ABT-737 Bel-2, Bel-xL Preclinical 65, 69
Navitoclax (ABT-263) Bel-2, Bel-xL, Bel-w Preclinical, 1, I 66, 67, 68
Silvestrol EIF4E Preclinical 70, 71
PHA-680632 Aurora kinases Preclinical 74
Alisertib (MLNB237) Aurora A kinase Preclinical, 1, Il 74, 76
Barasertib (AZD1152) Aurora B kinase Preclinical, I 75
MEDID&39 DLL4 Preclinical, | 7
Tarextumab (OMP-59R5) Motch 2/3 Preclinical, 1, Il 78
Demcizumab (OMP-21M18) DLL4 Preclinical, I, Il {NSCLC) 79
Ponatinib (AP24534) FGFR1, PDGFRa, VEGFRZ Preclinical, 1, Il 80, 81
Lucitanib (E-3810) FGFR1-3, PDGFRa/ 8, VEGFR1-3 Preclinical, I, Il 82
VS-5584 mTOR/PI3K Preclinical, | 84
AZDB055 mTOR Preclinical, I” 67
Ponatinib, vandetinib, alectinib, cabozaninib  RET Preclinical, 1, Il 85

THZ1 CDK7 Preclinical 86
Ruxolitinib (INCB1824) JAK1/2 Preclinical, I, Il {NSCLC) 90
Tofadtinib (CP-690550) JAK3 Preclinical 89
AZD1480 JAKZ Preclinical, I* el
Amrubicin Topoisomerase |l Preclinical, I, I, I, Marketed 92, 93, 94
Palifosfamide Alkylation Preclinical, I, Il, I

Aldoxorubicin Anthracycline Preclinical, I, Il 95
Defactinib (VS 6063) FAK Preclinical, I, Il {NSCLC, Meso) 97, 98
LY2510924 CXCR4 Preclinical, I, Il 103
Olaparib (AZD2281) PARP1/2 Preclinical, I, Il 41, 106
Rucaparib (AG-014699,PF-01367338) PARP1 Preclinical, I, Il 41
Talazoparib (BMN-673) PARP1/2 Preclinical, I, Il 47, 43
Veliparib (ABT-888) PARP1/2 Preclinical, I, Il 105, 107
Lorvotuzumab mertansine CD56 Preclinical, I, I 110, 111
Rovalpituzumab tesirine (SC16LD6.5) DLL3 Preclinical, I, Il 112, 113
GSK126 EZHZ Preclinical 115, 116
Sorafenib RAF1, BRAF, PDGFRS, VEGFR2 Preclinical, I, I 17
Bevacizumab VEGF Preclinical, I, I, IIF 118, 121
Thalidomide Angiogenesis Preclinical, I, I, 1l 119, 120
Cediranib (AZD2171) VEGFR1-3, FLT1/4, cKit, PDGFRg, FGFR1  Preclinical, I, II* 122
Vandetanib VEGFR2 Preclinical, 1, Il 123
Aflibercept VEGF trap Preclinical, I, Il 124
Sunitinib VEGFR1-3, PDGFRg, c-KIT, FLT3, RET Preclinical, I, Il 125, 126
Imatinib PDGFR, c-Kit Preclinical, I, II* 127, 128
Rilotumumab (AMG 102) HGF Preclinical, I, I 129
Ganitumab (AMG 479) IGF-1R Preclinical, 1, Il 130
Everolimus mTOR Preclinical, I, Il 131, 132
Temsirolimus mTOR Preclinical, I, Il 133
AZID1TT5 (MK-1775) WEE1 Preclinical, 1, Il 134
Ipilimumab CTLA-4 Preclinical, I, I, 1l 151, 152
Nivolumab PD-1 Preclinical, I, I, I 152
Pembrolizumab PD-1 Preclinical, 1, Il 153
BMS-986012 Fucosyl-GM1 Preclinical, I, Il 158
CAR Tcells CD56 Preclinical 159, 160
Anti CD47 antibodies CcDa7 Preclinical, | 165

J Thorac Oncol 2016;11(4):452-74
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Take Home Messages — Subsequent chemotherapy

*** Purpose of chemotherapy in advanced lung cancer
= Palliation, not Cure

=» Consider patients’ factors : Age, PS, Support from caregivers...

*** Proper application of Radiotherapy btw chemotherapy
= Palliative localized RT including SBRT, GKS(Brain)

*** Flexible use of chemotherapeutic agents

= Retreatment, Exchangable

** Keep an eye on Rare mutation and/or Clinical trials
= Rebiopsy, NGS, etc
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Thank You for Your Attention !!

ckpark214@ijnu.ac.kr
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