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| situations of rechallenge with immunotherapy

15t Line

stage IV VG‘ irAE
_ rechallenge
Pembrolizumab // f6->

Atezolizumab
+

Chemotherapy

2 Line
>stage I1IB f6-progression

rechallenge
Atezolizumab // r6>—>

Nivolumab
Pembrolizumab

completion

Consolidation
stage Il

f€ rechallenge

Durvalumab




1%t Line
stage IV

Pembrolizumab

Atezolizumab
+

Chemotherapy

f6§ irAE
/4

| situations of rechallenge with immunotherapy

r6> rechallenge

KOREA

UNIVERSITY
MEDICINE

/ 2nd |ine

>stage 11IB

Atezolizumab
Nivolumab
Pembrolizumab

Consolidation
stage Il

Durvalumab

\L

/4

completion

progression
‘(6- f6> rechallenge

ﬁ

f€ rechallenge

i




KOREA

UNIVERSITY
MEDICINE

| NCCN version 3.2022

SYSTEMIC THERAPY FOR ADVANCED OR METASTATIC DISEASE - SUBSEQUENT

ADENOCARCINOMA, LARGE CELL, NSCLC NOS (PS 0-2) SQUAMOUS CELL CARCINOMA (PS 0-2)
Preferred (no previous 10): Preferred (no previous 10):

Systemic immune checkpoint inhibitors® Systemic immune checkpoint inhibitors®
* Nivolumab (category 1) * Nivolumab (category 1)

* Pembrolizumab (category 1)9 * Pembrolizumab (category 1)9

* Atezolizumab (category 1) » Atezolizumab (category 1)

Other Recommended (no previous IO or previous 10):" Other Recommended (no previous 10 or previous 10):"
* Docetaxel * Docetaxel

* Pemetrexed * Gemcitabine

* Gemcitabine +« Ramucirumab/docetaxel

* Ramucirumab/docetaxel * Albumin-bound paclitaxel

* Albumin-bound paclitaxel

® If progression on PD-1/PD-L1 inhibitor, using a PD-1/PD-L1 inhibitor is not recommended.
TPembrolizumab s approved for patients with NSCLL tumors with PD-L1 expression levels 21%, as determined by an FDA-approved test.
"If not previously given.
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Clinical trials
(PD after completion of prior ICl treatment)




| Clinical trials of Immunotherapy iy [OREN

KN 010 Mono NSCLC 1/l >2nd 21% 35cycles or 2yrs
KN 024 Mono NSCLC | 1st >50% 35cycles or 2yrs
KN 042 Mono NSCLC 1 1st 21% 35cycles or 2yrs
KN 189 Pemetrexed+Platinum nonsqgcc NSCLC |l 1st >1% (<1%) 35cycles or 2yrs
KN 407 Paclitaxel+Carboplatin Sgcc NSCLC I 1st >1% (<1%) 35cycles or 2yrs
CM 017 Mono Sqgcc NSCLC | >2nd — until PD/toxicity
CM 057 Mono nonSqcc NSCLCHHI >2nd — until PD/toxicity
CM 063 Mono Sgcc NSCLC | >3rd >5% (<5%) until PD/toxicity
CM 026 Mono NSCLC I 1st >1% until PD/toxicity
POPLAR Mono NSCLC I >2nd — until PD/toxicity

OAK Mono NSCLC I >2nd — until PD/toxicity
IMp 110 Mono NSCLC 1 1st >1% until PD/toxicity
IMp 130 Paclitaxel+Carboplatin nonSqcc NSCLC I 1st - until PD/toxicity
IMp 131 ACP or ABCP nonSgcc NSCLCHI 1st - until PD/toxicity
IMp 132 Pemetrexed+Platinum nonSqcc NSCLCIII 1st — until PD/toxicity
PACIFIC mono NSCLC 1 consolidation — lyr

\




| Data on rechallenge in clinical trials iy [OREN

KN 010 |Mono NSCLC /1 >2nd >1% 35cycles or 2yrs
KN 024 Mono NSCLC 1] 1st >50% 35cycles or 2yrs
KN 042 Mono NSCLC 1] 1st >1% 35cycles or 2yrs
KN 189 |Pemetrexed+Platinum nonsqcc NSCLC |l 1st >1% (<1%) |35cycles or 2yrs
KN 407 Paclitaxel+Carboplatin Sgcc NSCLC I 1st >1% (<1%) 35cycles or 2yrs
CM 017 Mono Sqgcc NSCLC | >2nd — until PD/toxicity
CM 057 Mono nonSqcc NSCLCHHI >2nd — until PD/toxicity
CM 063 Mono Sgcc NSCLC | >3rd >5% (<5%) until PD/toxicity
CM 026 Mono NSCLC I 1st >1% until PD/toxicity
POPLAR Mono NSCLC I >2nd — until PD/toxicity

OAK Mono NSCLC I >2nd — until PD/toxicity
IMp 110 Mono NSCLC 1 1st >1% until PD/toxicity
IMp 130 Paclitaxel+Carboplatin nonSqcc NSCLC I 1st - until PD/toxicity
IMp 131 ACP or ABCP nonSgcc NSCLCHI 1st - until PD/toxicity
IMp 132 Pemetrexed+Platinum nonSqcc NSCLCIII 1st — until PD/toxicity
PACIFIC /mono NSCLC 1 consolidation |— lyr

L




| KEYNOTE-010

Data cutoff date: April 8, 2020

Key Eligibility
(N=1034)

* Histologically or cytologically
confirmed stage IV NSCLC

Randomized 1:1:1

Stratification

* Measurable disease and « ECOGPSOvs1

progression per RECIST =
* PD-L1 TPS® 250%
1.1 af -
v1.1 after chemotherapy US 1%.49%
* ECOG PS 0-1

» East Asian vs

e PD-L1 TPS =1% non-East Asian site

* No active brain metastasis
or autoimmune disease

L

m Time from randomization: 67.4 months (60.0-77.9)

Pembrolizumab
2 mg/kg IV Q3W, 24 months

(n=345)

Pembrolizumab
10 mg/kg IV Q3W, 24 months

(n=346)

Docetaxel 75 mg/m?
Q3W per local guidance

(n=343)

JTO.16(10);1718-32

A PD-L1 TPS 250%
Events, n HR
n (%) (95% Cl)
Pembrolizumab 290 220 (75.9)
100 Docetaxel 152 132 (86.8)  0-5%(0.44-0.69)
90 : : :
$34.5% 127.7% $25.0%

80 112.6% £10.5% 8.2%
= Median (95% CI)
o
o

No. at risk

16.9 mo (12.3-21.4 mo)
8.2 mo (6.4-9.8 mo)

T T T T T T T T T T 1
0 6 12 18 24 30 36 42 48 54
Time, months

Pembrolizumab 290 217 62 139 118 101 93 78 72 69 63 33 5
Docetaxel 152 88 52 35 25 21

18 14 14 11 9 5 2

B PD-L1 TPS 21%
Events, n HR
n (%) (95% ClI)
Pembrolizumab 690 584 (84.6)
N Docetaxel 343 309 (90.1) 70 (0.61-0.80)
100 i A .
904 : : :
80- 122.9% 117.5% 115.6%
111.0%  18.8% 16.5%
70 : i :
2 60 Median (95% CI)
T T O VOSSO TSUOt NS USUUUTUOE SSPURSII orrr. 1.8 mo (10.4-13.1 mo)
s 50 8.4 mo (7.6-9.5 mo)
40+
30
204
104
0 T T T T T i T T T i T T
0 6 12 18 24 30 36 42 48 54 60 66 72
Time, months
No. at risk

Pembrolizumab 690
Docetaxel 343

494 333 267 217 171 148 121 110 101 90 S 11
208 114 73 46 40 35 29 27 20




| KEYNOTE-

Key Eligibility
(N=1034)

* Histologically or cytologically
confirmed stage IV NSCLC

* Measurable disease and
progression per RECIST
v1.1 after chemotherapy?®

ECOG PS 0-1
PD-L1 TPS 21%

—

010

Data cutoff date: April 8, 2020
m Time from randomization: 67.4 months (60.0-77.9)

Randomized 1:1:1
Stratification
* ECOGPSOvs1

* PD-L1 TPS® 250%
vs 1%-49%

» East Asian vs
non—East Asian site

No active brain metastasis
or autoimmune disease

L

Pembrolizumab
2 mg/kg IV Q3W, 24 months

(n=345)

Pembrolizumab
10 mg/kg IV Q3W, 24 months

(n=346)

Docetaxel 75 mg/m?

Q3W per local guidance

(n=343)

JTO.16(10);1718-32

Progression-Free Survival, %

PD-L1TPS 250%

n Events, n HR
(%) (95% CI)
Pembrolizumab 290 235 (81.0)
Docetaxel 152 141 (928  O-°7(046°0.7T)
523.5% ?‘IB.B% 518.2%

£1.5%

£0.8%

INR

Median (95% CI)
veees 2.3 mo (4.2-6.5 mo)
4.2 mo (3.8-5.1 mo)

No. at risk
Pembrolizumab
Docetaxel

B

290
152

Progression-Free Survival, %

137
54

12 18 24
97 85 74
19 13 6

1 1 1
30 36 42 48 54 60 66 72
Time, months

59 54 44 40 36 24 13
3 2 1 1 0 0 0

PD-L1 TPS21%

(=N

Events, n HR
n (%) (95% CI)
Pembrolizumab 690 617 (89.4)
Docetaxel 343 321(936) 084 (0.73-096)
i13.8% 107%  (9.4%

Median (95% Cl)

4.0 mo (3.1-4.1 mo)
4.1 mo (3.8-4.5 mo)

No. at risk
Pembrolizumab 630
Docetaxel 343

264
125

T T T
30 36 42 48 54 60 66 72
Time, months

12 18 24
163 130 109
48 n 16

89
10

78
7




| KEYNOTE-010

OS after completing 35 cycles

* mOS: NR

e 12months: 98.7% (95%Cl, 91.1-99.8)
» 24months: 86.3% (95%Cl, 72.7-93.4)

* PFS after completing 35 cycles

* 12months: 72.5% (95%Cl, 59.9-81.8)
 24months: 57.7% (95%Cl, 41.2-71.0)

L

e Characteristics (n=79) of patients who completed
35 cycles m Time from randomization: 68.1 months (60.5-74.5)
e PD-L1TPS, >50%: 58(73.4%), 1-49%: 21(26.6%)
» current/former smoker: 72 (91.1%)
* ORR
* 98.7% (CR: 19.0%)

e 36months: 83.0% (~5yr from randomization)

» 48.4% were alive without disease progression

KOREA
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B PD-L1 TPS 250%
n Events, n HR
(%) (95% CI)
Pembrolizumab 290 235 (81.0)
1004 Docetaxel 152 141(o2.) -7 (046071
90 SR DU S
123.5% 119.9% 118.2%
80+ 51.5% 5'0.8% ENR
704 : : :

Progression-Free Survival, %

Median (95% Cl)

verenss 23 mo (4.2-6.5 mo)

4.2 mo (3.8-5.1 mo)

T T T
0 6 12 18 24 30 36 42

48 54 60 66 T2
Time, months
No. at risk
Pembrolizumab 290 137 97 85 74 59 54 44 40 36 24 13 2
Docetaxel 152 54 19 13 6 3 2 1 1 0 0 0 0
B PD-L1 TPS 21%
Events, n HR
n (%) (95% CI)
Pembrolizumab 690 617 (89.4)
100 = Docetaxel 243 321 (93.6) 0.84 (0.73-0.96)
%0+
80 1 13.8% 110.7% 19.4%

| 2.5%

Progression-Free Survival, %
3

11.5%

10.7%

Median (95% CI)
4.0 mo (3.1-4.1 mo)
4.1 mo (3.8-4.5 mo)

T T T T T T T
0 6 12 18 24 30 36 42
Time, months

No. at risk
Pembrolizumab 690 264 163 130 109 &9 78 64
Docetaxel 343 125 48 M 16 10 7 5

T
48

55
4

60 66
32 18
2 0




. . : KOREA
| Rechallenge with pembrolizumab in KEYNOTE-010 (Nveneird
* Indication |
. . * 'E A |
e completion of 35 cycles or 2 years of pembrolizumab * A
» stopping after archieving CR and receiving 26 months 1 : ._'-"—_
of treatment 1 * E 4
* not administrated other anticancer therapy 1 ** __ B
. 1 * D
e 2"d course pembrolizumab * e
* LA

e upto 17 cycles or 1 year * ° +

» 21 subjects received 2" course pembrolizumab : :'_=

e 71.4% were alive at data cutoff date ’; O -——

e all Gr AE: 10 (47.6%), Gr3 AE: 2 (pneumonitis, LFT) * C-EE—

. * 0 T N
Best objective response, n(%) * o U
ORR 11 (52.3) | * el N
\ *SHD N

CR 1(4.7) 1 *0 L

- . 0 6 12 18 24 30 36 42 48 54 60 66 72 78

. . (28.7) \ #1 End of first course Time’ months ® Firstcourse PD

PD BanE + Start of second course ® Second course PD (IRC) B Death

No assess 1 (4.8) Second course CR *  First course treatment not completed

K Second course PR Second course PD (investigator-assessed)
 —
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End of first course

Start of second course

Second course CR

Second course PR

Second course SD

Second course PD (IRC)

First course treatment not completed
Second course PD (investigator-assessed)

First course PD
Death



| KEYNOTE-024

* Histologically or cytologically confirmed
stage IV NSCLC

= No activating EGFR mutation or
ALK translocation

= Mo pricr systemic treatment

* Measurable disease

= Life expectancy of at least 3 manths
« PD-L1 TPS =50%

* ECOGPS 0-1

» No untreated brain metastases

* No active autoimmune disease requiring
systemic therapy

L

Data cutoff date: June 1, 2020
m Time from randomization: 59.9 months (55.1-68.4)

Patients (N=305):

39 cycles (2 years)

Pembrolizumab 200 mg IV Q3W

4-6 cycles

Platinum-doublet

chemotherapy Q3Wa*

0S (%)

Median (95% CI}
26.3 (18.3 to 40.4)
13.4 (9.4 to 18.3)

7~
@)
)
=l

c
=2

—_m
o X

Events, HR
Mo. No. (%6) {95% CI}
Pembrolizumab 154 103 (66.9) 0.62

Chemotherapy 151

o i 43.7%

t247%

-

| 35.8%

! 19.8%

123 (31.5) (0.48 to 0.81)

MNo. at risk:
Pembrolizumab 154

Chemotherapy 151

J Clin Oncol 39:2339-2349.

121
108

12

1086
80

18 24 30 36 42

Time (months)

B89 78 73 66 62
61 43 44 35 33

28

51
26

20
13




| KEYNOTE-024

e Characteristics of patients who completed 35

cycles
e 39 of 151 (25.8%)

« ORR
* 82.1% (CR: 10.3%)

* OS rate at 3yrs
e 81.4% (95%Cl, 64.7-90.7)

* PFS

» 18 of 39 (46.2%) alive without PD or subsequent

therapy

* Treatment related AE

e all Gr: 87.2%
e Gr3-4:15.4%

PFS (%)

Events,
Mo. No. (%)

HR
{95% CI}

Pembrolizumab 154 126 (81.8)

0.50

Chemotherapy 151  141193.4) (0.39 to 0.55)

Median (95% CI)
7.7 (6.1 10 10.2)
55 (4210 6.2)

Mo. at risk:
Pembrolizumab 154
Chemotherapy 151

100 A
90
80
70
60 1

PFS2 (%)

40
30
20 4
10 4

92 62 45 38 36 30 24 20 15 3 ]
73 20 [ 4 3 2 1 1 1] o
Events, HR
No. No. (%) (95% Cl}
Pembrolizumab 154 100 (64.9) 051
Chemotherapy 151 122 (808}  (0.39 to 0.67)

Median (953 CI)
24.11(15.0 to 31.4)
85 (7310 11.4)

15.0%

";’ "39'.'5’.«2"""""""";'"""""""""""""""""

0

MNo. at risk:
Pembrolizumab 154
Chemotherapy 151

6 12 18 24 30 36 42 48 54
Time (months)

118 97 76 69 62 52 43 a7 36
101 58 36 24 19 17 17 14 11

9 0
6 0




| Rechallenge with pembrolizumab in KEYNOTE-024

L

* |ndication

completion of 35 cycles or 2 years of pembrolizumab

stopping after archieving CR with receiving 26 months
of treatment and and additional 2 cycles of
pembrolizumab after CR

not administrated anticancer therapy since last dose
of pembrolizumab

e 2" course pembrolizumab

up to 17 cycles or 1 year

12 subjects received 2" course pembrolizumab
alive at data cutoff: 8 (67%)

5 (41.7%) were alive without PD

all Gr AE (1-2): 5 (41.7%)

>Gr 3: none

Best objective response, n(%)

KOREA
UNIVERSITY
MEDICINE

ORR 4 (33.3)
CR 0(0)

PR 4(33.3)
SD 6 (50)
PD 1(8.3)
No assess 1(8.3)

A ®A N g;‘

oA * e

® A 4 ®PD

oA Ok : NE

End of first course
o Second course ongoing
o8 Lo ¥ W Completed second course
® A O * ¢» Discontinued second course
¥ Received subseguent thera
i k¢ I Death h >
® A L &
® A OOk W
e S |
<0
o EIS IIIII 1I2 IIIII 1IB IIIII 2 Ifl IIIII 3|0 IIIII 3 IES IIIII 4 I2 IIIII 4|8 IIIII 5 Ifl IIIII BIUI )
Time (months)

1.J70.16(10);1718-32, 2. Herbst RS, Garon EB, Kim DW, et al. Poster presented at: IASLC World Conference on Lung Cancer (WCLC); January 28-31, 2021; Virtual.



A oA
oA x
@A ¥
oA Ok
e O
LD B e R
® A 0 %
oA W
- x

Time (months)

A CR

A PR

A 5D

@ PD

O ME

% End of first course

» Second course ongoing

% Completed second course
{» Discontinued second course
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| KEYNOTE-042

KEYNOTE-042 Study Design (Data Cutoff Date: February 21, 2020)°

Key Eligibility Criteria

* Untreated localy advanced or metastatic NSCLC of any
histology
= PD-L1 TPS 21%

= ECOGPS0or1

* No untreated or unstable CNS metastases

* No history of pneumonitis that required systemic
corticosteroids

Stratification Factors

* Region (east Asia vs rest of the world)
+ ECOGPS (Ovs 1)

= Histology (squamous vs nonsquamous)
» PD-L1 TPS (=50% vs 1%-49%)

Pembrolizumab 200 mg
Q3W, up to 35 cycles®
(n=637)

= No sensitizing EGFR or ALK alterations u

R1:1
N=1.274

Platinum-doublet chemotherapy®

Primary Endpoint

Second-Course Pembrolizumab

Pembrolizumab 200 mg
Q3W., for 17 cycles (1 year)
{n=26)

Secondary Endpoints

0Sin PD-L1 TPS =50% >20% and =1%¢ | | PFS and ORRin TPS =50%, =20%,
' ' and 21%?: safety in TPS 21%

KOREA

UNIVERSITY
MEDICINE

* Indication of 2" course of pembrolizumab

* completion of 35 cycles or 2 years of
pembrolizumab with SD or better

* stopping after archieving CR

26 subjects received 2" course pembrolizumab

(Data Cutoff Date: February 21, 2020)

Completed 35 Cycles (2 Years) of
Pembrolizomab

Age. median (IQR). years
Sex, male, n (%)
Enrolled in East Asia.* n (%)
ECOGPS 1.1 (%)
Squamous histology.* n (%)
PD-L1 TPS,*® n (%)
=50%
20%-49%
1%-19%
Current/former smoker, n (%)
Prior therapy. n (%)
Neoadjuvant therapy
Adjuvant therapy
Radiotherapy

(n=102)

62.0 (33-81)

73 (71.6)
26 (25.5)
50 (49.0)
26 (25.5)

66 (64.7)
14 (13.7)
22 (21.6)
83 (81.3)

0
3(2.9)
17 (16.7)

Initiated Second Course
Pembrolizumab

(1=26)

60.5 (49-75)

17 (65.4)
8 (30.8)
12 (46.2)
12 (46.2)

17 (65.4)
4(15.4)
5(19.2)
19 (73.1)

3(11.5)




| Rechallenge with pembrolizumab in KEYNOTE-042

L

e 2" course pembrolizumab

e upto 17 cycles or 1 year

33 subjects received 2" course pembrolizumab (Data
Cutoff Date: April 28, 2021)

» At data cutoff, 2 subjects (6.1%) remained on second-
course pembrolizumab

» Seventeen subjects (51.5%) had completed 17 cycles
of second-course pembrolizumab

Best objective response, n(%). total 33

2EAN
e
337’
o

ORR 5(15.2)
CR 0

PR 5(15.2)
SD 20 (60.6)
PD 6(18.2)
No assess 2 (6.0)

i A
A
A
AS
F Y
A —ll
Tk
A
A
.
A — bk
A %
A —H
.3
a—a
A
3
AN
A *
A
A B —k
A e ]
e a%
A W =
A O W PD
- ® @® Death
- .. # End of first course
AN % Second course
®
e Second course ongoing
Bk e # Began subsequent therapy
12 18 24 30 36 42 48 54 60 66 72

1. J Clin Oncol 39:2339-2349. 2. de Castro Jr G, Kudaba |, Wu Y-L, et al. Poster presented at: the 36th Annual Meeting of the Society for Immunotherapy of Cancer (SITC); 2021
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| KEYNOTE-189

(N=616)

+ Pathologically confirmed

stage |\ metastatic
nonsquamous NSCLC

+ Measurable lesion per

RECIST v1.1

+ ECOG PS 0-1

No sensitizing EGFR or ALK
mutations

+ Provision of a sample for

PD-L1 assessment

No immunosuppressive
treatment, systemic therapy
for metastatic disease,
pneumonitis requiring
systemic steroids or
symptomatic CNS metastasis®

Key Eligibility

-

Randomized 2:1
Stratification

* PD-L1 TPS 21% vs <1%
+ Cisplatin vs carboplatin

+ Smoking status: Never

us current/former

Pembrolizumab 200 mg IV Q3W for

<35 cyclest +

Pemetrexed 500 mg/m? IV Q3W +

Cisplatin 75 mg/mZ or Carboplatin
AUC 5 Q3W for 4 cycles
(n=410)

Placebo IV Q3W for <35 cycles +
Pemetrexed 500 mg/m? IV Q3W +
Cisplatin 75 mg/m? or Carboplatin

AUC 5 Q3W for 4 cycles

(n=206)

Primary Endpoints

- 0S
- PFS

Secondary Endpoints

* Response rate
* DOR

+ Safety

fmq:‘)&]ﬁmm Pembrolizumab
ikl 200 mg IV Q3W
progressive.
disease

for =35 cycles®

KOREA
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* Indication of 2" course of pembrolizumab

completion of 35 cycles or 2 years of
pembrolizumab

stopping after archieving CR and received > 8
cycles of treatment

not administrated anticancer therapy since last
dose of pembrolizumab

« 2"d course pembrolizumab

up to 17 cycles or 1 year

45/56 (80.4%) subjects who completed 35 cycles
(2 years) of pembrolizumab therapy were alive

7 subjects started second course pembrolizumab
2:SD, 2: PD, 3: not assessed




| PACIFIC

Data cutoff date: JAN 11, 2021

Durvalumab IV 10 mg/kg q2w
up to 12 months
n=476
Patients with Stage lll

unresectable NSCLC who
have not progressed

concurrent CRT

Patients randomized = 7132

Stratification factors

1. Age at randomization (<65 vs 265 years
of age)

2. Sex (male vs female)

3. Smoking history (smoker vs non-smoker)

following platinum-based |guud

Randomization 2:1

1-42 days post-
concurrent CRT

Placebo IV g2w up to 12
months n=237

Pts must have received at least two cycles of chemotherapy
Definitive CCRT 54-66Gy

mean lung dose <20 Gy

the V20 (the volume of lung parenchyma that received 20 Gy
or more) was less than 35%

Placebo

No. of Events/

KOREA

UNIVERSITY
MEDICINE

Median OS

Time Since Random Assignment (months)

MNo. at risk:
Durvalumab 476 377 301

267 215 180 165 147 137

237 184 105 &7 68 56 48 41 37 36

30

27

128 119 110 103 97 92 85 81 78 67 57 34

26 25 24 24 22 21 19 19 14

Arm Total No. of Patients (3]  [95% Cl), Months
Durvalumab 264/476 (55.5) 47.51(38.1 to 52.9)
1.0 g~ " 83.1% Placebo 155/237 (65.4) 29.1(22.10 35.1)
0.9 Ty, (95% Cl, 79.4 10 86.2) Stratified HR (95% CI): 0.72 (0.59 to 0.89)
0.8 l\x‘i I"*L -~ 66.3% Stratified HR from the primary analysis {(95% Cl): 0.68 (0.53 to 0.87)%
_ . T (61.8 to 70.4)
Z 074 PN . 56.7%
= - [ (52.0 to 61.1) o
s, I - 49.7%
= 0.6+ T s T W (45.0 to 54.2) 42.9%
2 | ; TP [ S N (38.2t0 47.4)
o 05 ' ssaw ' Hma e
I 3% — -
=2 0.4 I (48.6 to 61.4) e M _H’rl'l'.'lﬂ'l—i
S o3 : i R ! g
o 0.3+ i i 37.1to0 49.9) 36.3%
0.2 4 ! : : (30.1 to 42.6) 33.4%
' I I I i <2I?.3tc>39_53
I
o1 | | | | |
0'0 T T T T T T T T T T T T T T T T T T T T T T T T T T
013 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72 75
Time Since Random Assignment (months)
MNo. at risk:
Durvalumab 476 464 431 414 385 364 343 319 298 289 273 264 252 241 236 227 218 207 196 183 134 91 40 18 2 0O
Placebo 237 220 199 179 171 156 143 133 123 116 107 99 97 93 91 83 78 77 74 72 56 33 16 7 2 0O
No. of Events/ Median PFS
Arm Total No. of Patients (3:)  (95% Cll, Months
1.0 -h.t Durvalumab 268/476 (56.3) 16.9 (13.0 to 23.9)
0.9 1 Placebo 175/237 (73.8) 56(48t07.7)
OIS . Stratified HR (95% CI): 0.55 (0.45 to 0.68)
= ' 1“ 'L"i 55.7% Stratified HR from the primary analysis (95% Cl): 0.52 (0.42 to 0.65)"
= 071 § W, (95% CI,51.0t0 60.2)
‘% 0.6 "|-|1 45.0%
a | heeeconeest ™ (40.1to 49.8) 39.7%
o 0.5 gl“_k M-y (34.7 t0 44.7) 35.0% 33.1%
_ ~fy . 33.1%
= 044 +“I1|m§ H i:"‘IH HHH~— I (28910 20.1) (26.010 38.2)
® He i ! T e
& 034 P ! ! S Wy
0.2 . 34.9% i S H ! : |
5 |125;3 to 40.8) 25.1% 2055 ! ]
0.1 {19.3t031.2) 8% ! 19.9% ! 19.0%
i i (15310 26.9) (14.410 26.1) 13.6t0 25.2)
0.0 T T T t T T T t T T T t T T T t T T T t T T T T
013 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72




| Rechallenge with durvalumab in PACIFIC trial

* Indication
e completion of 12 months of durvalumab
» disease control state at the end of the 12 months
* not administrated anticancer therapy

e 2M course durvalumab

» 34 of 476 (7.1%) patients in the durvalumab arm
received retreatment

* 4 0f 34 (11.8%) completed 12 months of retreatment
e 23 of 34 (67.6%) discontinued
e 7 of 34 (20.6%) were ongoing retreatment
 Median time to 2nd progression (from random)
e 48.0 months (95% Cl, 38.9 to 64.6)

» Alive and without a second progression at 2, 4, and 5
years

. 100% (95% Cl, 100 to 100),
e 50.9% (95% Cl, 32.8 to 66.5)
« 34.0% (95% Cl, 18.0 to 50.6)

No First Subsequent
Therapy or Death (probabhility)

1.0
0.9 4
0.8 1
0.7
0.6
0.5
0.4
0.3 1
0.2
0.1

0.0

No. at risk:
Durvalumab 476 441 372 335 299 269 246 230 209 195 183 176 170 162 156 143 130 114 108 83 656 28 10 3 0
237 207 185 126 101 92 82 73 65 63 53 51 49 46 44 44 40 39 37 32 12 5 1 1]

Placebo

No Second Subsequent
Therapy or Death (probability)

1.0 4
0.9
0.8 +
0.7 1
0.6
0.5 4
0.4 1
0.3
0.2
0.1

KOREA

UNIVERSITY

No. of Events/ Median TFST
Arm Total No. of Patients (%) (95% Cl), Months
Durvalumab 324/476 (68.1) 21.2(17.1 to 25.8)
Placebo 188/237 (79.3) 10.4 (8.4 to 12.5)
64.8% Stratified HR (95% CI): 0.65 (0.53 to 0.79)

(95% CI, 60.3 to 68.9)

=,
:k 46.9%

"y -;.L‘\i- S (42.3t0 51.4) 39.4%

“IH-H\“H_ (34.9 t0 43.9) 33.5% 2859
P (29.2 t0 37.9) =2
—— ! ! . (24.210 32.9)
44.5% 1 1
(38.0 to 50.8) T . ! |
| - |
28.7% ey
(23.0 to 34.8) o |

22.0% 19.6% H
(16.80 27.5) 114.8 t0 25.1) 18.7%
| 1

|
I
! I
| ! (13.9t0 24.0)
T T

T
5]

T
9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72

Time Since Random Assignment (months)

No. of Events/ Median TSST
Arm Total No. of Patients (%) (95% Cl). Months
Durvalumab 291/476 (61.1) 30.3 (26.0 to 38.9)
77.8% Placebo 172/237 (72.6) 17.8 (14.1 to 22.9)

(95% CI, 73.8 to 81.3)

Stratified HR (95% Cl): 0.65 (0.53 to 0.80]

|

[ , 23.8%

} i (19.4 to 30.7} (18.4 o 29.6)
| | I

56.6%
(51.9 to 61.0)
47.3%
)

- | (42.6 to 51.8) 41.8% .
s21it ! T (37.2 to 46.3) 3.35[52;1 sos)
(55.5 to 68.0) s i M e SR

| S | I gy Inimy

| 42.1% e ! - i

I (35.6 to 48.4) it ||“ﬂl =}t I

! i 30.7% .

| (24.7 to 36.8) 24.9% 3.8%

! ;

I

|

T

0'0 T T T T T T T T T T T T T T T T T T T T T T T T
01 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72 75
Time Since Random Assignment (months)
No. at risk:
Durvalumab 476 461 419 386 359 334 301 278 252 237 223 210 204 192 182 169 163 141 134 106 74 39 14 4 0 1}
Placebo 237 219 130 158 |140 123 111 103 93 B8 74 70 66 60 58 56 49 48 46 38 27 15 7 2 1 0




NCT01693562 (study 1108 Phase I/1l)

Dose
escalation*®

Durvalumab

0.1-10 mg/kg q2w
N=20

L

MTD/OBD
analysis

Dose
escalation*

Durvalumab

15 mg/kg q3w
N=7

Dose expansion (10 mg/kg q2w)f

) Secont i s wscrc ez

Squamous (n=127)
Non-squamous (n=113)

Total NSCLC (N=304)*

Other tumor types (N=676)S

Dose
explorationT

Durvalumab

20 mg/kg q4dw
N=21

0.8

0.6+

OS rate

0.4 -

0.2

0.0

c
z

<
m
U<
— T

7~
@)
)
=l

AR

PD-L1225% PD-L1<25%

No. of patients (No. of events) 165 (92) 120 (94)
Median (months) (95% C1) 164 (13.0-202) 76(5.7-10.0)
OS - 6 months (95% C1) 72% (64-79) 56% (46-65)
OS - 12 months (95% Ci) 60% (51-68) 38% (29-47)
OS - 24 months (95% Ci) 36% (28-44) 22% (15-31)
— PD-L1225%
— PD-L1<25%

T T

0 3 6 9 12 15 18 21 24 271 I 33 45 48
Time (months)
No. of patients at risk
— 165 121 98 8 74 62 53 46 38 31 21 16 9 7 4 1 0
—120 8 59 40 34 30 26 24 20 18 14 13 11 10 2 0 O
B 1.0
PD-L1225% PD-L1<25%
No. of patients (No. of events) 147 (115) 109 (97)
0.8 Median (months) (95% C1) 26(1.6-37) 1.4 (1.3-1.6)
PFS - 6 months (95% C1) 27% (20-35) 11% (6-18)
PFS - 9 months (95% C1) 20% (14-28) 7% (3-14)
PFS - 12 months (95% C1) 15% (10-23) 6% (2-12)
L
]
s — PD-L1225%
& — PD-L1<25%
i ]
LU 1
1
T T T T T T T T T T T T T T T T
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48
) Time (months)
No. of patients at risk
— 147 57 32 20 15 13 11 10 9 5 3 1 1 1 0 0
— 109 24 10 6 4 3 1 1 1 1 1 1 0 0 0

JTO 14(10):1794-1806



| Rechallenge with durvalumab

* Indication

completion of 12 months of durvalumab
disease control state at the end of the 12 months
not administrated anticancer therapy

e 2M course durvalumab

70 patients in the durvalumab arm received
retreatment

up to 1 year
21 of 70 (30.0%) were patients with NSCLC

KOREA
UNIVERSITY
MEDICINE
Initial
treatment Retreatment
1 Response (n=70) (n=70)
1 Best overall response, n (%)
\ Complete response 4 (5.7) 0
Partiah response 35 (50.0) 8(11.4)
Stable disease 25 (35.7) 42 (60.0)
Unconfirmed partial 2 (2.9 2 (2.9)
response
Disease progression 6 (8.6) 16 (22.9)
Non-evaluable 0 4 (5.7)
Median time to response, 2.7 4.3
months
Median duration of response, 14.8 16.5
months
DCR =24 weeks, % 82.9 47 .1
PFS rate at 12 months, % 71.0 34.2
Median OS, months 48.9 23.8




Initial therapy

Off durvalumab

B CR
® PR
SD
®m PD
® NE
» Response ongoing at data cutoff
® Time btw initial and retreatment

2 1 18 209 244 271 30 33 366 39 42 45 48 5 WM
Duration (Months)

57



| Rechallenge with durvalumab

Response

Best overall response (BOR2), n (%)

Complete response 0
Partial response 3 (14.3)
Stable disease 8 (38.1)
Unconfirmed partial response 1(4.8)
Progressive disease 8 (38.1)
Non-evaluable 2 (9.5)
Objective response rate (ORR2), n (%) 3 (14.3)
Median time to response, months 5.6
Median duration of response (range), 13.4

months (7.2 to 25.1+)
DCR2, n (%) 11 (52.4)
DCR2 224 weeks, n (%) 7(33.3)
PFS2 rate at 12 months, % 31.0
Median PF52, months 2.7
Median 052, months 16.3

KOREA
UNIVERSITY
MEDICINE
Tumor NSCLC**
High Low/neg
PD-L1 stat
Status (n=12) (n=7)
Best overall response, n (%)
Complete response 0 0
Partial response 2 (16.7) 1(14.3)
Stable disease 5(41.7) 3 (42.9)
Unconfirmed partial response 1(8.3) 0
Progressive disease 4(33.3) 2 (28.6)
Non-evaluable 1(8.3) 1(14.3)
Objective response rate, n (%) 2 (16.7) 1(14.3)
Median time to response, months 3.4 8.37
Median duration of response, NR 2 9t
months
DCR2 224 weeks, n (%) 6 (50.0) 1(14.3)




| CHECKMATE-153 (111/1V)

Continuous nivolumab

Key eligibility criteria

Nivolumab
* Advanced / metastatic NSCLC 3 mg/kg IV O2W
* =1 prior systemic therapy*
* ECOG PS 0-2 Treatment fo

* Treated CNS metastases allowed

Stop nivolumab Nivolumab re-treatment
allowed at PD

Exploratory endpoints®: safety/efficacy® with continuous versus 1-year fixed duration treatment

*

-1 year 0year 13.5 months
Baseline for response Randomization of patients, start of KM Minimum
assessments survival analysis and AE assessment follow-up

and response assessment conducted

l 1

continuous treatment 1-yr fixed-duration treatment
(n=89) (n=86)

L

J Clin Oncol 38:3863-3873.

PFS (%)

No. at risk:
Continuous
1-y fixed duration

0S (%)

No. at risk:
Continuous
1-y fixed duration

c
z

<
m
U<
— T

7~
@)
)
=l

AR

Median PFS, months (95% Cl)
24.7 (148 to 34.7) =g= Continuous
9.4 (5.6 to 13.0) =& 1-y fixed duration=

HR, 0.56 (95% Cl, 0.37 to 0.84)

=

0 3 6 9 12 15 18 21 24 27 30 33 36 3
Time Since Random Assignment (months)

89 68 61 58 45 42 37 32 27 20 13 5 0 O
85 K3 44 37 29 23 19 18 16 9 6 2 2 ©
Median OS5, months (95% CI)

NR (33.6 to NR) —=— Continuous
3251229 to NR) == 1-y fixed duration®

HR, 0.61 (95% Cl, 0.37 to 0.99)

| — | — T T T T 1
0 3 6 9 121518 21 24 27 30 33 36 39 42

Time Since Random Assignment (months)

B89 86 86 80 71 67 65 60 B2 51 33 18 4 1 0
B85 79 73 69 63 556 b0 48 40 36 25 12 4 O O
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| Rechallenge with nivolumab in CHECKMATE-153

* |ndication a

e completion of 1 year of nivolumab
» disease control state at the end of the 1 year . o ———————————
2 1 I —— =
S . I >
* not administrated anticancer therapy EZ -..—m—r
6] b
Ll ?_ -
* nivolumab retreatment 8. e T
: . ; _ 1] B
39 of 47 (83.0%) received retreatment 12 ] —
i : : i : 14 . ]
 median time between discontinuation and | ] | —
progression leading to retreatment was 10.3 months = 13% D —
: . : S 20 = I ¢
 median duration of nivolumab was 3.8 months (range E A
0.1-17.5 months) 24 o —
i 2253‘ - ) :
* 4 0of 39 (10.2%) were ongoing retreatment 27 | —
: 20 ] ol
e 14 of 39 (35.9%) were alive SN |
32 : ® o Off nivolumab treatment
33 | B Nivolumab retreatment
34 | I ® FD
35 | —» Retreatment ongaing”
36 | B ngoing
37 e . B # Patient diad
33 [Tl
39_.# T T T T T T T T T
a 5 10 15 20 25 30 35 40 45
Time Since Random Assignment (months)




| Wi0G9616L

e study design

| n - 59
* open-label, multi-institutional, single-arm phase |l \ "
ge
study \ Median (range) 70 (38-81)
g : : i x Sex, n (%)
 previously recelvgd at least one systemic anticancer | Male/Female a3 (73)/16 @7)
treatment mcludlng ICl \ Smoking status, n (%)
e : | B : \ Mever/(ex-) smoker 10 (17)/49 (83)
 clinical benefit from prior ICl-containing regimen | ECOG performance status, n (%)
. . |
preceding progression (CR, PR, or SD > 6 months) | Higf’;}gw . 22 (37)/37 (83
| 8
* |Cl-free interval 2 60 days | Non-Sa/Sq 38 (64)/21 (36)
EGFR WT,/MT/unknown 30 (51/2 (3)/6 (10)
. ALK WT/MT/unknown 30 (5D/0/8 (14)
. EﬂdelntS Clinical stage at registration, n (%)
: ; NB-C/IV/postoperative relapse 6 (10)/38 (64)/15 (25)
* primary endpomt: ORR Prior chemotherapy lines, median (range) 3(1-6)
: Prior radiotherapy, n (%)
. Secondary end pOInt: PFS, OS, AE Yes/No 32 (54)/27 (46)
PD-L1 expression (TPS); = 50%,/=50%/unknown, n (%)

° 1 1 At diagnosis 20 (347 (29)/22 (37)
Blomarker ananlYSIs At registration B (14)/1 (1)/50 (85)
° i 1 ? Types of prior ICI, 7 (%)

PD Ll’ CD8+ Iymphocyte, C|rculat|ng tumor CE“S Monaotherapy (Nivo/Pembro/Durva/Atezo) 30 (51/21 (26)/2 (3)/1 (1)

ICI +cytotoxic chemotherapy 5(9)

Best response of prior ICI, n (%)
CR/PR/SD = 6 months 2 (3)/39 (66)18 (31)

Duration of prior ICI, median (range), months  8.1(0.8-37.0)

ICI-free interval, median (range), months 9.2 (24-294)

History of irAE that required discontinuation of prior ICI, n (%)

\ Yes/Mo 20 (34)/39 (66)

Clin Cancer Res 2022;XX:XX-XX



| Wi0G9616L

* Results %
\ 100 Partial response (n = 5)
* ORR: 8.5% (95% Cl, 28'187) \ c 80 B stable disease (n = 25)
| .3 —~ 60 I Progressive disease (n = 28)
o Rls e DIy s \ _§ 2
\ - QO
» mPFS: 2.6months (95% Cl, 1.6-2.8) \ g <
e PFS rate at 12 months: 4.8% (95% Cl, 1.0-13.6) | s
‘ £
 mOS: 11.0 months (95% Cl, 9.0-14.5) | S5
< S
» OS rate at 12 months: 46.4% (95% Cl, 32.8-59.0) | S
100+ A i
90- = Overall (n = 59) b) Patients
i PR(N=5
w 80- ) +- Responders (n = 5) 100 - — SDEn=2]5;|
% 70- 90 ——  PD(n=28)
= 80—
a 60‘ g 70
s 504 S 604
i - E o]
5 304 E 30—
o 20+ o 204
10- . . 30
4+ 0 3 & 9 412 15 18 21 24 27 30 33
0 3 6 9 12 15 18 Months
: Months NU-:F:ISZ 5 5 5 4 4 3 2 2 2 1
No. at risk SD 25 25 23 21 12 9 7 5 4 3 2
Overall 59 23 1" 5 3 2 1 PD 28 28 16 11 & & 3 2 2 2 1
\ Responders 5 5 5 3 2 2 1

Clin Cancer Res 2022, XX:XX—XX ;epub



* None of the clinical backgrounds significantly influenced ORR

Age e

= T years (n = 30) -4

= T years (n = 28]+
Sex -
Mabe (n = 42)-

Female {n = 16)=

smoking status .
Mever (n = 10)4

[8x-] smoker [n = 48)
ECOG PS5 .
0 in = 22)-
1 {n = 36)-
Histalogy .
Hon-sguamaous (n=3T) -

ORR (93%CI) P value pp.L{ expression at .
~50% [n = 17) 4+—8

B.7(0.B0-22.4) 0,67
10.7 (2.9-28.0)

7.1(1.8-19.7) 0.61
12.8(2.2-37.3)

20(4.8-52.1) 0.20

-
o
= - S
L
4
=

-

Sguamous (= 21) ————

C-stage
c-staga MY (n = 43])4
post-operative relapse (n = 15)-

&

Cwverall (n = 58) 4

6.3 (1.5-17.5)

18.2 {6.7-39.1) 0.08
2.8(0-15.4)

13.5(5.4-28.5) 0.15
0 (o-18.2)

47(0.4-16.3) 0.10
20.0(5.3-46.0)
B5 (28187

o 10 20

ORR and 95%Cl, (%)

50

diagnosis
= G0% (n = 20)

Unknowm (m = 31 <
Response with prior IC]
CH or PR [n=40] 5

30 -6 mo (n = 18) =i

Duration of pricr IC] -

<& 1 months {n= ZF)qt

> 8.1 days (0= Z7 )
I€]-free interval =

<492 months |n = 2Fj4+—8——

> 9.2 months (n= 28}

| Predictive factor of response to nivolumab retreatment

ORR (95%CI) P value

59(0-289) 1.00°
£.0(0-25.4)
14.3 (4.1-35.5)

12.5(5.0-26.6) 0.31
0 (3-20.7)

T4(1.0:245) 1.00
11.1{2.0-28.%)

3.7(0-19.8) 035
14.3(5.1-32.1)

History of irdE -
Yes (now 3] 15(4.4-35.9) 0,32
Mo jn= M]fH—8——— 53 (0.6=182)
Crwgrall (n = 58) -  |—f— 8528187
L L I I !
[i] 10 20 30 40 50

ORR and 95%CI, (%)

(2 0% va. < 50%)




| Predictive factor of response to nivolumab retreatment KQREA
MEDICINE
* Cox-proportional hazard regression analysis for PFS
Univariate analysis Multivariate analysis
HR (95% CI) P HR (95% CI) P
Age (=70/>70) 110 (0.64-1.87) 0.73
Sex (male/female) 1.25 (0.69-2.29) 0.47
Smoking history (yes/no) 1.55 (0.75-3.18) 0.23
ECOG|PS (0/1) 0.73 (0.42-1.28) 0.28
Histology (non-5g/Sq) 0.45 (0.25-0.81) 0.01 0.57 (0.31-1.05) 0.07
Stage (Ill, IV/recurrence) 1.35 (0.72-2.53) 0.35
PD-L1 expression at diagnosis (<50%/250%) 1.24 (0.89-1.70) 0.59
Response with prior ICI (CR, PR/SD = 6 months) 0.85 (0.48-1.49) 0.56
Duration of prior ICI (8.1 months/>8.1 months) 1.83 (1.02-3.30) 0.04 1.27 (0.68-2.38) 0.46
[ICl-iree interval (=9.2 months/>09.2 months) 261 (1.4/-4.64) 0.001 2.02 (1.10-3.73) 0.02]
History of irAE with prior ICl (yes/no) 0.51 (0.28-0.91) 0.02 0.69 (0.37-1.29) 0.24




| Predictive factor of response to nivolumab retreatment

>

PFS (months)

- e e N
W OO W N Ol 0 -
¥ 1 1 1 1 1 ]

P = 0.0134 (ANOVA)

o

X .~ vos
o> e oo 3
1 | | | 1
© Vv \") ™ Q
/ N N ik )
v ‘b’ r(‘" ’8’, q,""

ICI-free interval (months)

B ICl-free intervals (mo)
100- —— 2-6 (n = 14)
90+ ]—L —— 6-12 (n = 19)
B A0 = 12-18 (n = 9)
Z 70- ) -
; 60- —— 18-24 (n = 8)
,2 50- —— 24-30 (n = 6)
8 404 L\
s 307 |
Q. 20- —
10+ 4
(110 WU WIS U S ———
0 3 6 9 12 15 18
No. at risk Months
2-6 14 3 0 0 0 0 0
6-12 19 6 3 2 2 2 1
12-18 9 8 2 1 0 0 0
18-24 8 4 3 2 1 0 0
24-30 6 B E 3 2 1 1

KU
MEDICINE

KOREA

UNIVERSITY
MEDICINE




| Predictive factor of response and adverse events

* Biomarker
* Only 2 specimens were obtained: all responder
1) TPS>90%, low CD8+
2) low TPS, low CD8+

e Changes in CTCs at 6 to 8 weeks: not predictive
because most patients had lower CTC counts

* AEs
* Grade 3: 9 events
e Grade 4: 3 events
* skin ds: 14 events, malaise: 12 events

KOREA

Sl UNIVERSITY
5 MEDICINE

* severe irAEs

myocarditis (grade 4, n=1)
pancreatitis (grade 3, n=1)
vasculitis (grade 3, n=1)

adrenal insufficiency (grade 3, n=1)

Of 20 patients who discontinued prior ICI due to
irAEs, 4 had severe irAEs by nivolumab
retreatment




| Clinical trials of rechallenge with ICI

Trials Phase Line

KN 010 [/l
KN024 Il
KNO42 |l
KN 189 Il
CM 153 IlI/IV
PACIFIC Il
NCT01693562 /11
WJOG9616L

>2nd
1st
1st
1st
22nd

consolidation

Duration of Tx
35cycles or 2yrs
35cycles or 2yrs
35cycles or 2yrs
35cycles or 2yrs
lyr

lyr

lyr

Indication of 2™ course ICI N

completed 1st course 21/79/690
completed 1st course 12/34/154
completed 1st course 33/102/637
completed 1st course 7/45/56
completed 1st course 39/86
completed 1st course 34/476
completed 1st course ol

CR, PR, or SD 2 6 months 59

ORR (%)
52.4
.
.

14.3
8.5

DCR (%)
81

83.3

75.8

52.4
50.8

KOREA

UNIVERSITY
MEDICINE

PFS (months)

48 (from random)
2.7
2.6




| Majority of retreatment responders (KN010, NCT01693562)

50 -

Cumulative frequency
(%)

of response

nt

at retreatme

sponse

.

: . .‘:.'4".: g8 Jsol & g0

0 6 12 24 36
Months off PD-(L)1 blockade




Real world studies
(PD during prior ICI treatment)




| Immunotherapy rechallenge after nivolumab

e A national data base analysis
* French National Hospital discharge database

Treatment1 Treatment 2
0S1 0s2

During the initial treatment course with nivolumab, the median
treatment duration was 2.8 months
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Index nivolumab

treatment
(N =10,452)
|

Nivolumab treatment
ongoing at study end

(N = 859; 8.2%)

f la/mNSCLC 11 Chemotherapy 1 Nivolumab Ongoing treatment
diagnosis J L (21 lines) . i (> 12 mo follow-up)
la/mNSCLC A fChemotherapy i i Nivolurnab | Death or no new treatment
diagnosis J L (21 lines) ) (2 12 mo follow-up)
N £ N £ ' N
Ia/mNSC.L < Chemo?herapy Nivolumab Chemofhera Ry Death or censored
diagnosis J U (21 lines) B J L (21 lines)
N { N i 2\ ' N
Ia(mNSC!.C Chemo!:herapy NEIimen No treatment Immunothferapy ik i
diagnosis J & (>1 lines) il )L (> 6 weeks) resumption
N £ >N 4 N
Ia/mNSC!.C Chemo’fherapy Nivolurnab Chemotherapy Immunotherapy Dl oF cansored
diagnosis J (21 lines) I | (=1 lines) rechallenge

Nivolumab discontinued

(N =9,593 ; 91.8%)
]

Any systemic treatment

after nivolumab
(N =5,118; 53.3%)

Chemotherapyonly

after nivolumab
(N = 3,601; 70.4%)

Immunotherapy after
nivolumab*

(N =1,517; 29.6%)

|
| |
Immunotherapy
rechallenge

(N = 390; 25.7%)

Immunotherapy
resumption

(N = 1,127; 74.3%)




| Overall survival

100

NSQ: Median OS = 12.5 months [95%Cl: 11.9-13.0]

80 SQ: Median OS = 10.6 months [95%Cl: 10.1-11.0]
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| Predictive factor of response to rechallenge

e Duration of the initial nivolumab treatment

* the only meaningful variable of OS2 data (vs. CTx group)
* |0 resumption group

* < 3months vs 3-6months: HR 0.56 (95% Cl: 0.46—0.70)

e < 3months vs =2 6months: HR 0.19 (95% Cl: 0.46-0.70)

C 100 _
Median OS
<3 mo: 11.8 months [95%Cl: 10.2-13.9]

80 I om
73
T 60
=
B R
=3
@ p <0.001
® 40 (Logrank test)
Q
>
o

20 |-

o . | . ] . 1 . l . l

0 6 12 18 24 30

T — Time since resumption of immunotherapy (months)

382 294 221 154 99 >0 27 14 : <3 mo
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* |O rechallenge group
e < 3months vs 3-6months: HR 0.56 (95% Cl: 0.22-0.56)
e < 3months vs 2 6months: HR 0.19 (95% CI: 0.10-0.33)

d 10F ;
Median OS
<3 mo: 13.1 months [95%C1: 11.2-18.4]
80 o >6 mo. Not assessal ) Cl: NA-NA)
g
™ 60
2
B ks R e e
=
o p=0.005
® 40 (Logrank test)
[
>
(@)
20 |-
of : 1 . I . ] g | . I
0 6 12 18 24 30

Potients at rick Time since start of immunotherapyrechallenge (months)

129 -] 70 439 38 22 8 1 <3 mo
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| Other retrospective studies

e Retrospective study from French National Cohort (n=144)
» discontinuation of ICI
» toxicity, progession, clinical decision
* best response was not correlated to prior ICl response
e mPFS1: 13 months [95% CI 10-16.5], mPFS2: 4.4 months [95% Cl 3-6.5]

» mPFS2 was longer in patients discontinued because of clinical decision (6.5 months [95% Cl 2.5-11.9]) or toxicity (5.8
months [95%Cl 3.5-18]) compared to disease progression (2.9 months [95% Cl 2.0-4.4]) (P =0.021)

e mOS1: 3.3 years [95% Cl 2.9-3.9], mOS2: 1.5 years [95%CI 1.0-2.1]

* Retrospective study from Chinese Cohort (n=40)
» 33 were directly rechallenged and 7 recieved other threapy between two lines of IC
e 17 patients were rechallenged with another ICI
* mPFS: 6.8months
* PR 9122 5%) 5D 25 (62 5%)




| Other retrospective studies

* Retrospective study from French National Cohort (n=144)

e discontinuation of ICI

* toxicity, progession, clinical decision

° best racnnnco \wwac nnt rarralatoad +A nrinr ICl racnnncao

i
genn]

[
]

* Retros|
e 33w

: 7]
: ol
1

Factors

Smoking status

ECOG P53

Hisiological type®

Response to intial 1C]

Pravious treatment lines

Rachallengs regimeans

Rechallanga with the samea ICI

Group2

Cumrant/Fomear (27)

1(11)

Squamous carcinoma (11)

CR/PR [14)

2nd (12)

ard (11)

I0+A (10)

I0+Chama (17}

IC+Chama=A (10)

e (23)

Groupi

Menmr (13)

0(23)

Adenocarcinoma (28)

SOVPD [26)

15t [17)

1gt [17)

10 (3)

10 (3]

10 (3]

Mo (17)

pvalue

0102

0.456

0.144

0114

0.155

0795

0723

0.228

0.980

0447

Hazard ratio

2.104(0.864-5.1285)

1.405(0.575-3.433)

1.912(0.802-4.558)

1.029(0 B53-4.362)

0.483(0 160-1.337)

1.128(0 455-2.TEE)

0.768(0.179-3.295)

0.433(0.111-1.680)

1.017(0 267-3.873)

1.389(0 596-3.241)

(5.8
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| Other retrospective studies

e Switching administration (atezolizumab after anti-PD1 treatment)
* n=18
* response of prior IC
« PR7,SD3

* nivolumab: 9.5 (3-37) cycles, pembrolizumab: 10 (2-12) cycles
* median number of cycle: 3 (range: 2-7)
SD: 7/18
mPFS2: 2.9 months

e Switching administration (anti-PD1 after atezolizumab)
e n=15
e response of prior ICl
P N
* mPFS: 2.8 (0.60-10.3), median cycle: 5 (1-15)
mPES: nivolumab 1.9 months (0.43—3.0), pembrolizumab 2.8 months (0.47-13.4)
SD: nivolumab 1/7, pembrolizumab 3/8

PD: nivolumab 5/7, pembrolizumab 4/8
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Table 4 Prior reports about immune checkpoint inhibitor rechallenge in advanced non-small cell lung cancer
First ICI Second ICI
Type of ORR DCR Median PFS Type of ORR DCR Median PF5
Authors M antibody (%) (%) (months) antibody (%) (9% ) (months)
Fujita et a1l 12 Anti-PD-1 58.3 75 6.2 Ant-PD-1 8.3 41.7 3.1
Miki et al.? 11 Anti-PD-1 45.5 b3.6 4.9 Anti-FD-1 27.2 455 2.7
Watanabe 14  Anti-PD-1/ 21.4 57.1 3.7 Ant-PD-1 7.1 214 1.6
et al.”* PD-L1
Fujita et al. 14 18  Anti-PD-1 MA MA MA Ant-PD-L1 0 389 1.7
Fujita et al.l® 15 Anti-PD-L1 0.0 33.3 28, 6.0 Ant-PD-1 0 26.7 1.9, 2.8
Katayama 35  Anti-PD-1/ 34.3 b8.6 3.9 Ant-PD-1/ 29 45.7 2.7
et al.'® PD-L1 PD-L1
Current cases 17 Ant-PD-1/ 35.0 88.2 9.7 Ant-PD-1/ 59 58.8 4.0
PD-L1 PD-L1

DCR, disease control rate; ICI, immune checkpoint inhibitor; ORR, overall response rate; PD-1, programmed death 1; PD-L1, programmed
death-ligand 1; PF5, progression-free survival.




| Other retrospective studies KQREA
MEDICINE
Table 4 Prior reports about immune checkpoint inhibitor rechallenge in advanced non-small cell lung cancer
First ICI Second ICI
Type of ORR DCR Median PFS Type of ORR DCR Median PFS
Authors N antibodv (9%) (%) (months) antibody (%) (9% ) (months)
m without description of the reason of rechallenge )
ujita [. v i e o . 6.2 Ant-PD-1 8.3 41.7 3.1
Miki et al.* 11 Anti-PD-1 45.5 b3.6 4.9 Anti-FD-1 27.2 455 2.7
Watanabe 14  Anti-PD-1/ 21.4 57.1 3.7 Ant-PD-1 7.1 214 1.6
et al.”* PD-L1
Fujita et al. 14 18  Anti-PD-1 MA MA MA Ant-PD-L1 0 389 1.7
Fujita et al.l® 15 Anti-PD-L1 0.0 33.3 28, 6.0 Ant-PD-1 0 26.7 1.9, 2.8
Katayama 35  Anti-PD-1/ 34.3 b8.6 3.9 Ant-PD-1/ 29 45.7 2.7
et al.'® PD-L1 PD-L1
Current cases 17 Ant-PD-1/ 35.0 88.2 9.7 Ant-PD-1/ 59 58.8 4.0
PD-L1 PD-L1

DCR, disease control rate; ICI, immune checkpoint inhibitor; ORR, overall response rate; PD-1, programmed death 1; PD-L1, programmed
death-ligand 1; PF5, progression-free survival.




| Other retrospective studies

Table 4 Prior reports about immune checkpoint inhibitor rechallenge in advanced non-small cell lung cancer
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First ICI Second ICI
Type of ORR DCR Median PFS Type of ORR DCR Median PFS

Authors M antibody (%) (%) (months) antibody (%) (9% ) (months)
FL_”'_m etal| All patient discontinued the first ICI due to disease progression AHTJ_'PD'1 43 a7 3.1
Miki et ; C P S i —_ Anti-FD-1 27.2 455 2.7
Watanabe 14  Anti-PD-1/ 21.4 57.1 3.7 Ant-PD-1 7.1 214 1.6

et al.'? PD-L1
Fujita et al. 14 18  Anti-PD-1 MA MA MA Ant-PD-L1 0 389 1.7
Fujita et al.l® 15 Anti-PD-L1 0.0 33.3 28, 6.0 Ant-PD-1 0 26.7 1.9, 2.8
Katayama 35  Anti-PD-1/ 34.3 b8.6 3.9 Ant-PD-1/ 29 45.7 2.7

et al.'® PD-L1 PD-L1
Current cases 17 Ant-PD-1/ 35.0 88.2 9.7 Ant-PD-1/ 59 58.8 4.0

PD-L1 PD-L1

DCR, disease control rate; ICI, immune checkpoint inhibitor; ORR, overall response rate; PD-1, programmed death 1;

death-ligand 1; PF5, progression-free survival.

PD-L1, programmed
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| Other retrospective studies

Table 4 Prior reports about immune checkpoint inhibitor rechallenge in advanced non-small cell lung cancer

First IC] Second ICI
Type of ORR DCR Median PFS Type of ORR DCR Median PFS

Authors M antibody (9%) (%) (months) antibody (%% ) (9% ) (months)
Fujita et alll 12 Anti-PD-1 58.3 75 6.2 Ant-PD-1 8.3 41.7 3.1
Niki et al.’? 11 Anti-PD-1 455 63.6 4.9 Ant-PD-1 27.2 455 2.7
Watanabe 14  Anti-PD-1/ 21.4 57.1 3.7 Ant-PD-1 A 214 1.6

et al. ' PD-L1
Fuiitaetal.™® «  pES of the initial ICI treatment was 120 days (84-139 days) Ant-PD-L1 0 385 1.7
Fujita e * ICl-free interval was not associated with PFS & OS Anti-PD-1 0 26.7 19,28
Katayama 35  ANU-FU-1/ 3.3 biE.b 3.4 Ant-PD-1/ 29 45.7 2.7

et al.'® PD-L1 PD-L1
Current cases 17  Ant-PD-1/ 35.0 88.2 9.7 Ant-PD-1/ 59 588 4.0

PD-L1 PD-L1

DCR, disease control rate; ICI, immune checkpoint inhibitor; ORR, overall response rate; PD-1, programmed death 1; PD-L1, programmed
death-ligand 1; PF5, progression-free survival.
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|Summary

* Clinical data on rechallenge with immune check

Table 1. Criteria for acquired resistance to PD-[L)1 blockade in patients

point inhibitors is not sufficient. with NSCLC
: 1. Type of treatment:
* ‘Some’ patients can respond to retreatment e Prior treatment with PD{L)L blockade is required. I0—IO
combinations are allowed.
» Completion of 1% line ICI treatment | | % Depth of response:

s Patients experience objective response on PD-(L)1 blockade. Stable

- - . disease is excluded.
 Clinical benefit from prior ICI 3. Timing of progression:
& No duration of response threshold is required. Confirmatory scans of
. rogression after prior response are not required.
* ICl-free interval 2 6 months 4. Continuity of treatment: .
& Progression occurs within 6 months of last PD-(L)1 blockade treat-

ment. In patients with progression occurring =6 months since last
treatment, PD-(L)1 blockade retreatment is required.




Rechallenge after immune-
related adverse events
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|Guide|ines of irAEs

-~ Management of Immune-Related Adverse
Events in Patients Treated With Immune
-. Checkpoint Inhibitor Therapy: ASCO

- Guideline Update

— . Bryan J. Schneider, MD?; Jarushka Naidoo, M| [ne— Annals of Oncology 28 (Supplement 45:1119-i142, 2017
- Milan Anadkat, MD™; Michael B. Atkins, MD?, BETTER MM dot 101093 Aannonc/mdx22 5
Marianne J. Davies, DNP%; Marc S. Ernstoff e

Jennifer S. Mammen, MD, PhD'5; Aung Nain;

I.ﬁ."(l.\' O

IR

,k;;\l )

Cristina A. Reichner, MD5; Carole Seigel, ME CLIN ICAL PRACTICE GUIDELI N ES

Maria Suarez-Almazor, MDS; Umang Swami, |
Jeffrey S. Weber, MD, PhD*; Pauline Funcha

Management of toxicities from immunotherapy:
ESMO Clinical Practice Guidelines for diagnosis,

treatment and follow-up’
NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®)

e o o ol Rosert K . fer Management of
Immunotherapy-Related
Toxicities

Version 1.2022 — February 28, 2022




| Grade of adverse events

* CTCAE

Grade 1
Grade 2

Grade 3

Grade 4
Grade 5

Symptom
asymptom or mild

limiting instrumental ADL

disabling or limiting self care
ADL

life-threatening
death

Management
observation

minimal, local or noninvasive

intervention
hospitalization

urgent intervention
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* irAEs
* similar to CTCAE
e organ-specific consideration
e Grade 1: continuation of immunotherapy
e Grade 2: withholding of immunotherapy

Grade 3-4: (permanent) discontinuation of
immunotherapy




| Principles of immunotherapy rechallenge

e General principles

Exercise caution & Close follow-up

If toxicity returns, permanently discontinue class of
immnuotherapy

Consideration may be given to other class of
immunotherapy

Immunotherapy should be continued for grade 1
toxicities, except for some neurologic,hematologic,
and cardiac toxicities

Grade 4 toxicities warrant permanent discontinuation
of ICPis, except for endocrinopathies

Resumption of immunotherapy following grade 2
irAEs can be considered on resolution to < grade 1

Consult with organ-specific specialists prior to
resumption of immunotherapy
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* Rechallenge after discontinuing ICI for irAE >

grade 2
* 39% experienced another > grade 2 irAE
 70% had the same irAE at recurrence

| * Rechallenge was associated with about 25-30%

of thesame irAEs experienced previously

* In the recurrence group, the average time for

the first irAE was shorter (9 weeks) compared to
the non-recurrent group (15weeks).




| Immune-related adverse events

JAMA Oncol. 2020;6(6):865-871.

wi rAE OCC u rre n ce afte r rec h a I Ie nge a\ Table 2. Factors Associated With the Recurrence of the Same Immune-Related Adverse Event
11 | No. (%) Reporting OR (95% CI)
» Vlgl Ba Se | Recurrence No recurrence
| after ICI after ICI
FlgurE 2. Rate Df Recurrence Acmrdlng to thE |ﬂ|t|ﬂ| Imm UnE—RElBtEd l Initial irAE {ﬁcralll;&l)ge {ﬁcrzl;e;)ge Univariate analysis Multivariate analysis
Adverse Event ICi
Anti-PD-1 or anti-PD-L1alone 105 (80.8)  265(82.3)  0.9(0.54-1.52) NA
Recurrence Anti-CTLA-4 alone 7 (5.4) 15 (4.7) 1.16 (0.46-2.93) 3.5(1.05-11.64)
Adverse No. of rate Combination therapy 18 (13.8) 42 (13.0) 1.07 (0.59-1.94) NA
drug reaction cases (95% CI), % Type of initial irAE®
Diabetes 13 0(0-27) Adrenal 5(3.8) 35(10.9) 0.33 (0.13-0.86) NA
. Arthritis 13 (10.0) 16 (5.0) 2.12 (0.99-4.55) NA
Neurologic 17 6 (0-29) Colitis 47 (36.2) 78(24.2) 1.77 (1.14-2.75) 2.99 (1.60-5.59)
Uveitis 11 9 (0-40) Diabetes 0 13 (4.0) NA NA
Adrenal 40 12 (5-27) Hematological 3(2.3) 7(2.2) 1.06 (0.27-4.18) NA
Pancreatitis 13 15 (3-43) Hepatitis 11(8.5) 22 (6.8) 1.26 (0.59-2.68) 3.38(1.31-8.74)
Thyroiditis 60 17 (9-28) Hypophysitis 6 (4.6) 17 (5.3) 0.87 (0.33-2.25) NA
— Mucositis 2(1.5) 31(0.9) 1.66 (0.27-10.06)  NA
Hypophysitis 23 26 (12-47) Myocarditis 0 30.9) NA
Hepatitis 31 29 (16-47) Myositis 2(1.5) 72.2) 0.7 (0.14-3.43) NA
Hematologic 10 30 (10-61) Mephritis 4(3.1) 4(1.2) 2.52(0.62-10.25)  4.92 (0.94-25.64)
Pneumonitis 101 34 (25-43) Neurological 123 16 (5.0) 0.45 (0.13-1.58) NA
— Pancreatitis 12.3) 11(3.4) 0.67 (0.18-2.43) NA
Colitis 123 37(25-45) Prenmonitis 36(277)  67(208)  146(0.01-233)  2.26(1.18-4.32)
Skin 16 38 (18-61) Skin 6 (4.6) 10(3.1) 1.51(0.54-4.24) 3.21(0.81-12.75)
Arthritis 29 45 (28-62) Thyroiditis 11(8.5) 50 (15.5) 0.5 (0.25-1.00) 0.37(0.12-1.16)
. . | Uveitis 1(0.8) 10(3.1) 0.24 (0.03-1.91) NA
] 50 100 Vasculitis 1(0.8) 0 NA NA
Recurrence rate (95% CI), % el
Serious 118(90.8)  297(92.2)  0.83 (0.40-1.70) NA
\ Fatal 8(6.2) 13 (4.0) 1.56 (0.63-3.85) NA
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| cASE #1

e M/78 a
e current smoker: 25PY

 Hemoptysis
baseline of

e NSCLC (Sqcc, RLL, TAN3M1a) 2L pembrolizumab

e 1L4C gemcitabine, carboplatin
(2019/6/20~2019/9/4)

e 2L pembrolizumab (2019/10/21")

 bilirubin(total)

e 1.09mg/dL > 1.82 (Nov/2019) - 2.83(Jan/2020; 5t
CYClE) (upper normal : 1.4 mg/dL) Jan/2020
» AST/ALT 22/63 IU/L, direct bilirubin 0.31 mg/dL




| cASE #1

 ASCO

Grade 1: Asymptomatic (AST or ALT > ULN to 3.0 X
ULN and/or total bilirubin > ULN to 1.5 X ULN)

Grade 2: Asymptomatic (AST or ALT > 3.0 to <5 ULN
and/or total bilirubin >1.5 to < 3 X ULN)

Grade 3: AST or ALT 5-20 X ULN and/or total bilirubin
3-10 X ULN, OR symptomatic liver dysfunction;
fibrosis by biopsy; compensated cirrhosis; and
reactivation of chronic hepatitis

Grade 4: AST or ALT > 20 X ULN and/or total bilirubin .

10 X ULN OR decompensated liver function (eg,
ascites, coagulopathy, encephalopathy, and coma)

Hold ICPi temporarily

Patients should be advised to stop unnecessary medications
and any known hepatotoxic drugs. Temporarily hold other
potentially hepatotoxic oncologic agents

For grade 2 hepatic toxicity, may administer steroid (0.5-1
mg/kg/d prednisone) or equivalent if no improvement is
seen after 3-5 days

Increase frequency of monitoring to every 3 days

If inadequate improvement after 3 days, consider adding
mycophenolate mofetil

May initiate steroid taper when symptoms improve to < G1
and may resume ICPi treatment when steroid < 10 mg/d.
Taper over at least 1 month.

Consider hepatology consult for G2 and above

May resume if recover to < G1 on prednisone < 10 mg/d
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| cASE #1

* Treatment a
 Holding pembrolizumab without steroid
» Rechallenge :bilirubin: 1.91mg/dL
e follow up: bilirubin 2.08~2.54
* eosinophil : 1000/pL

* Progress
e at2yrs: PR
— 200mg/5~6 week
e Bilirubin: within normal range
» eosinophil: within normal range




| Organ-specific considerations

Carido-vascular

Endocrine

Eye

Gl

Kidney

Liver

Lung

Musculoskeletal

Nervous System

Pancreas

Skin

¢ Grade 1 myocarditis: Consider resuming on resolution of symptoms.
e Permanent discontinuation is warranted in the setting of grade 2—4 myocarditis.

» Thyroid: No discontinuation required for hypothyroidism. For symptomatic hyperthyroidism resembling Graves-like disease, consider holding
immunotherapy and resuming after workup is complete and there is evidence for improvement in symptoms and TFTs.

* Hypophysitis manifested by deficiency of ACTH, TSH, and/or gonad-stimulating hormones, but without symptomatic pituitary swelling:
Immunotherapy may continue while replacement endocrine therapy is regulated.

* Hypophysitis accompanied by symptoms of pituitary swelling (eg, headache, vision disturbance, and/or neurologic dysfunction): Hold immunotherapy
until resolution of symptoms after steroid therapy; consider resumption of immunotherapy after symptoms related to mass effect are resolved.

¢ TIDM with DKA: Consider resuming once DKA has been corrected and glucose level has stabilized.

¢ Primary adrenal insufficiency: After appropriate replacement endocrine therapy is instituted, immunotherapy may continue.

e Grade 2-4 irAE: Hold immunotherapy per guideline; consider resumption of immunotherapy in consultation with ophthalmology on resolution to < grade 1.

* PD-1/PD-L1 agents: After grade 2—3 colitis, consider resumption of immunotherapy after symptoms have resolved to < grade 1. In rare circumstances in which the patient cannot completely taper off steroids and sympto
ms are unresolved, immunotherapy may be resumed while patient is still on <10 mg prednisone equivalent daily. Consider concurrent vedolizumab on resumption of PD-1/PD-L1.
o CTLA-4 agents: Discontinue if irAE is serious or life-threatening. Do not make up doses missed due to irAE and/or required steroid treatment.

¢ Hold immunotherapy per guidelines; on resolution to < grade 1, consider resuming concomitant with or without steroid if creatinine is stable.

o After restarting immunotherapy, monitor creatinine every 2—3 weeks or more frequently as clinically indicated. If creatinine remains stable, consider
longer durations between creatinine checks.

¢ Consider permanent discontinuation in the setting of severe (grade 3—4) proteinuria.

e For resolved G2 and/or G3 renal irAE, may consider re-challenge if clinically indicated, at least after >2 months of holding ICI therapy.

» Transaminitis without elevated bilirubin: Following a grade 2 irAE, consider resumption of immunotherapy after ALT/AST return to baseline and steroids, if used, have been tapered to <10 mg prednisone equivalent daily.
e For grade 3 hepatitis, if on CTLA-4 combined with PD-1/PD-L1, restart with just PD-1/PD-L1 inhibitor.
* Permanent discontinuation is warranted in the setting of severe or life-threatening (grade 4) hepatitis.

¢ Progressive grade 1 pneumonitis requiring a hold: Consider resuming on radiographic evidence of improvement.
* Grade 2: Resume once pneumonitis has resolved to < grade 1 and patient is off steroids. Resume once pneumonitis has resolved to < grade 1 and patient is on a corticosteroid dose of <10 mg/day of prednisone.
¢ Permanent discontinuation is warranted in the setting of severe (grade 3—4) pneumonitis.

¢ Inflammatory arthritis (moderate to severe irAE requiring hold): Resume on stabilization, or adequate management of symptoms. Permanent

discontinuation may be warranted for severe inflammatory arthritis that significantly impairs ADLs and quality of life.

¢ Myasthenia gravis: Permanently discontinue immunotherapy after grade 2—4 AE.

* GBS: Permanently discontinue immunotherapy for any grade GBS.

¢ Peripheral neuropathy: Following hold for grade 1-2 AE, consider resuming if symptoms resolve to < grade 1 or if patient has well-controlled isolated painful sensory neuropathy.
* Aseptic meningitis: Consider resuming following mild to moderate AE if symptoms resolve to grade 0.

¢ Encephalitis: Permanent discontinuation is warranted in the setting of moderate to severe encephalitis (grade 2—4).

* Transverse myelitis: Discontinuation of immunotherapy following any-grade transverse myelitis.

* Symptomatic grade <3 pancreatitis: Consider resumption of immunotherapy if no clinical/radiologic evidence of pancreatitis + improvement in amylase/lipase. Consider consultation with relevant pancreatic specialist reg
arding resumption.

¢ Permanent discontinuation is warranted for severe (grade 4) pancreatitis.

* Maculopapular rash and/or pruritus: Consider resuming after symptoms have resolved to < grade 1 (ie, once skin condition is mild/localized with only topical intervention indicated).
* Permanent discontinuation of immunotherapy in the setting of severe or life-threatening bullous disease (grade 3-4), including all cases of SIS and TEN.



| Organ-specific considerations
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* o Permanent discontinuation is warranted in the setting of grade 2—4 myocarditis.

» Thyroid: No discontinuation required for hypothyroidism. For symptomatic hyperthyroidism resembling Graves-like disease, consider holding
immunotherapy and resuming after workup is complete and there is evidence for improvement in symptoms and TFTs.

* Hypophysitis manifested by deficiency of ACTH, TSH, and/or gonad-stimulating hormones, but without symptomatic pituitary swelling:
Immunotherapy may continue while replacement endocrine therapy is regulated.

* Hypophysitis accompanied by symptoms of pituitary swelling (eg, headache, vision disturbance, and/or neurologic dysfunction): Hold immunotherapy
until resolution of symptoms after steroid therapy; consider resumption of immunotherapy after symptoms related to mass effect are resolved.

¢ TIDM with DKA: Consider resuming once DKA has been corrected and glucose level has stabilized.

¢ Primary adrenal insufficiency: After appropriate replacement endocrine therapy is instituted, immunotherapy may continue.

e Grade 2-4 irAE: Hold immunotherapy per guideline; consider resumption of immunotherapy in consultation with ophthalmology on resolution to < grade 1.

* PD-1/PD-L1 agents: After grade 2—3 colitis, consider resumption of immunotherapy after symptoms have resolved to < grade 1. In rare circumstances in which the patient cannot completely taper off steroids and sympto
ms are unresolved, immunotherapy may be resumed while patient is still on <10 mg prednisone equivalent daily. Consider concurrent vedolizumab on resumption of PD-1/PD-L1.
o CTLA-4 agents: Discontinue if irAE is serious or life-threatening. Do not make up doses missed due to irAE and/or required steroid treatment.

¢ Hold immunotherapy per guidelines; on resolution to < grade 1, consider resuming concomitant with or without steroid if creatinine is stable.

o After restarting immunotherapy, monitor creatinine every 2—3 weeks or more frequently as clinically indicated. If creatinine remains stable, consider

longer durations between creatinine checks.

¢ Consider permanent discontinuation in the setting of severe (grade 3—4) proteinuria.

e For resolved G2 and/or G3 renal irAE, may consider re-challenge if clinically indicated, at least after >2 months of holding ICI therapy.

» Transaminitis without elevated bilirubin: Following a grade 2 irAE, consider resumption of immunotherapy after ALT/AST return to baseline and steroids, if used, have been tapered to <10 mg prednisone equivalent daily.
e For grade 3 hepatitis, if on CTLA-4 combined with PD-1/PD-L1, restart with just PD-1/PD-L1 inhibitor.

* Permanent discontinuation is warranted in the setting of severe or life-threatening (grade 4) hepatitis.

. 2ment.

« O PrOg re55ive grade 1 pneu mon |t|S req u | r| ng a hOId :umonitis has resolved to < grade 1 and patient is on a corticosteroid dose of <10 mg/day of prednisone.
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¢ Inflammatory arthritis (moderate to severe irAE requiring hold): Resume on stabilization, or adequate management of symptoms. Permanent
discontinuation may be warranted for severe inflammatory arthritis that significantly impairs ADLs and quality of life.

- » Myasthenia gravis: Permanently discontinue immunotherapy after grade 2—4 AE.

- © GBS: Permanently discontinue immunotherapy for any grade GBS
- o Encephalitis: Permanent discontinuation is warranted in the setting of grade 2—4

. creatic specialist reg

* Transverse myelitis: Discontinuation of immunotherapy following any-grade transverse myelitis.

aQ

* Maculopapular rash and/or pruritus: Consider resuming after symptoms have resolved to < grade 1 (ie, once skin condition is mild/localized with only topical intervention indicated).
* Permanent discontinuation of immunotherapy in the setting of severe or life-threatening bullous disease (grade 3-4), including all cases of SIS and TEN.



| CASE #2

e F/64, ex-smoker (10PY)
* NSCLC (adenocarcinoma, l1IB)

e EGFR/ALK/ -/-/

baseline of

* SP263 80% || CCRT

* CCRT
» Paclitaxel, Carboplatin: 7C weekly
* 6000cGy
e 2019/9/9~2019/10/24

e Durvalumab

. 2019/11/4 After CCRT




| CASE #2

« 2019/12/24

|
 after 3 cycle durvalumab |
* dyspnea mMRC2, cough

|
e Pneumonitis

* hospitalization ll

» antibiotics |

» BAL: gram/stain culture negative, respiratory virus
negative, WBC 610 (lymphocyte 41%)

* holding durvalumab: 2019/12/4~2020/1/2

* methylprednisolone 1mg/kg 2weeks - 0.5mg/kg
2weeks and discontinuation




| CASE #2

« 2019/12/24

after 3" cycle durvalumab
dyspnea mMRC2, cough

e Pneumonitis

hospitalization
antibiotics

BAL: gram/stain culture negative, respiratory virus
negative, WBC 610 (lymphocyte 41%)

holding durvalumab: 2019/12/4~2020/1/2

methylprednisolone 1mg/kg 2weeks - 0.5mg/kg
2weeks and discontinuation

completion of durvalumab at 1yr

e Radiation pneumonitis vs. immontherapy related
pneumonitis




| Pneumonitis

Symptom Grade
{ N

~ Grade1: Consider delay of treatment
Radiographic changes only B Monitor symptoms every 2-3 days
Ground glass change, If worsens: Treat as grade 2 or 3-4
non-specific interstitial
pneumonia
\
( Withhold ICPi
; Grade 2: Start Ab if suspicion of infection
Mild/moderate new symptoms (fever, CRP, neutrophil counts)
Dyspnoea, cough, chest pain If no evidence of infection or no improvement with Ab
9 after 48 hours, add in prednisolone 1 mg/kg/day orally
Consider Pneumocystis prophylaxis
dependingon the clinical context
High resolution CT +/- bronchoscopy and BAL
pending appearances
-
Grade 3 or 4:
Severe new symptoms ) ] i
New/worsening hypoxia Discontinue ICPi
. : Admit patient, baseline tests as above
Dif :'Ife_ th;eat;:mg ARDS (methyl)prednisolone IV 2—4 mg/kg/day
L ety In;brealhing, High resolution CT and respiratory review

+/- bronchoscopy and BAL pending appearances
Cover with empiric antibiotic
Discuss escalation and ventilation

I
( If not improving or worsening after 48 hours )

N

Add infliximab 5 mg/kg or MMF if
concurrent hepatic toxicity

Continue with IV steroids - wean as clinically indicated

4_

Management escalation pathway Assessment and Investigations
4 N

Baseline indications: Chest X-ray
Bloods (FBC/UEC/LFTs/TFTs/Ca/ESR/CRP)

Consider sputum sample
and screening for viral,
opportunistic or specific bacterial
(Mycoplasma, Legionella) infections
depending on the clinical context

Outpatient Monitoring:
Monitor symptoms daily

Baseline indications, as above plus: Repeat
chest X-ray weekly and baseline bloods

Lung function tests including TCLO

If no improvement after 48 hours of oral
prednisolone, manage as per Grade 3

Once improved to baseline:
Grade 2: Wean oral steroids over at
least 6 weeks, titrate to symptoms

Grade 3/4: Wean steroids over
at least 8 weeks

Steroid considerations:
Calcium & Vitamin D supplementation
as per local guidelines

Pneumocystis prophylaxis - cotrimoxazole
480 mg bid M/W/F or inhaled pentamidine

if cotrim allergy

KOREA

UNIVERSITY
MEDICINE




KOREA

UNIVERSITY

| Pneumonitis

MEDICINE
TABLE 3. Lung Toxicities
3.1. Pneumonitis
Workup and evaluation
Should include the following: Pulse oximetry and CT chest'™ preferably with contrast if concemed for other etiologies such as pulmonary embolus.
For G2 or higher, may include the following infectious workup: nasal swab, sputum culture, and sensitivity, blood culture and sensifivity, urine culture, and sensitivity.
COVID-19 evaluation—per institutional guidelines where relevant.
Grading Management
G1: Asymptomatic; confined to one lobe of the lung or << 25% of lung Hold ICPi or proceed with close monitoring.
parenchyma; clinical or diagnostic observations only Monitor patients weekly with history and physical examination, pulse oximetry; may also offer chestimaging (CXR, CT)

if uncertain diagnosis and/or fo follow progress.
Repeat chest imaging in 3-4 weeks or sooner if patient becomes symptomatic.
In patients who have had baseline testing, may offer a repeat spirometry or DLCO in 3-4 weeks.
May resume ICPi with radiographic evidence of improvement or resolution if held. If no improvement, should treat as

GZ2.
G2: Symptomatic; Invalves more than one lobe of the lung or 25%-50% of Hold ICPi until clinical improvement to = G1.
lung parenchyma; medical intervention indicated; limiting instrumental Prednisone 1-2 mg/kg/d and taper over 4-6 weeks.
ADL Consider bronchoscopy with BAL = transbronchial biopsy.

Consider empiric antibiotics if infection remains in the differential diagnosis after workup.

Monitor at least once per week with history and physical examination, pulse oximetry, consider radiologic imaging; if
no clinical improvement after 48-72 hours of prednisone, treat as grade 3.

Pulmonary and infectious disease consults if necessary.

G3: Severe symptoms; Hospitalization required: Involves all lung lobes Permanently discontinue ICPi.
or = 50% of lung parenchyma; limiting self-care ADL; axygen indicated. Empiric antibiotics may be considered.
Methylprednisolone IV 1-2 mg/kg/d.
If no improvement after 48 hours, may add immunosuppressive agent. Options include infliximab or mycophenolate
mofetil IV or IVIG or cyclophosphamide (See Table A2 for dosing). Taper corticosteroids over 4-6 weeks®
Pulmonary and infectious disease consults if necessary.
May consider bronchoscopy with BAL = transbronchial biopsy if patient can tolerate.

G4: Life-threatening respiratory compromise; urgent intervention indicated
(intubation)




| CASE #2

Initial Lung - Treatment Approved - Transversal - CT_1




Radiation induced lung injury

* Onset q
; % \ RILI suspected
e usually develop approximately 4 to 12 weeks \
following irradiation

i i & : G Evaluate for other causes
* fibrotic radiation pneumonitis develop after 6 to 12 \ Order CBC with diferental;
consider chest CT or
mon t h S radiograph scan, other
studies, as necessary

TABLE 1 | Risk Factors for Radiation-Induced Lung \
Injury

|
\ Other cause[s] likely
Radiation risk factors

| [infection, tumor, RILI likely,
% Total lung volume receiving = 20 Gy (V20), = 30% | cardiopulmonary] infection excluded
% Total lung volume receiving = 5 Gy (V5), = 65% ¥
- Evaluate timing for RILI

Mean lung dose, > 20 Gy Consult radiation
Absolute volume lung spared =5 Gy (AVS5), < 500 cc Treat cause oncologist to evaluate

. treatment volumes
Target location, lower lobe

Disease risk factors

and clinically correlate

L

Refractory or relapsed disease (lymphoma)
Supraclavicular field (breast cancer)
Bulky disease

Chemotherapy
Re-irradiation

Host risk factors
Age = 50 y
Autoimmune disease
Interstitial lung disease

Former or current smoker
COPD

CHEST 2019, 156(1):150-162

Timing and symptoms
consistent with radiation
pneumonitis

Delayed symptoms
consistent with radiation
pulmonary fibrosis

l

|

Treat with glucocorticoids
(1 mg/kg per day)
Praednisone for 2-4 weeks,
then slow taper for
additional 6-12 wesks

Treat with best supportive
care. Provide oxygen for
symptomatic treatment.

Refer to pulmonologist with
expertise in restrictive
lung disease

Clinical
improvement

Monitor for relapse
following steroids




| Radiation induced lung injury

L

Onset

e usually develop approximately 4 to 12 weeks
following irradiation

* fibrotic radiation pneumonitis develop after 6 to 12

months

6. T3l 28 ¥ (consolidation)

& Tged EEER
PD-LL % QPELE Blg = 1% olua 82
TRHSAE SURERRIHRYE 23] o4 594 3
durvalumab™ Aol gk oY olyje] A 1SS
=2 F(stage MNO2 CCRT A2 22 015
. 29 o] Sojsts %S

(#2020—-51=: 20204.1)

# 59 913 71T oAfge & (F1E g od HE
=58

# o3 PD-1 mhbitar 5 BEEEN A H2E )
o Ao FF

e Consult with organ-specific specialists prior to
resumption of immunotherapy

Annals of Oncology 28 (Supplement 4): i119-i142, 2017

=2
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) 5.6 (0.1-55.0)
Skin (n=18) |t -
_ 19.4 (1.3-50.9)
Skin (n=5) | -
. . 7.4 (1.0-48.9)
Gastrointestinal (n=46) | | f
26.3 (13.1-57.0)
Gastrointestinal (n=7) f !
. 12.1 (2.9-17.0)
Endocrine (n=15) : !
28.6 (19.1-38.1)
Endocrine (n=2)
7 .4 (2.1-48.0
Hepatic (n=60) :?1 ( = )
14.1 (1.9-25.1)
Hepatic (n=8) | +
13.7 {}_3.7—9.4}
Pulmonary (n=3) ; 7\17—'(6 e - NIVO+IPI
Pulmonary (n=1) T o - NIVO
J 11.3 (3.3-23.7)
Renal (n=6) —
50.9 (50.9-50.9)
Renal (n=1) o
Weeks 0 10 20 30 40 50 60

Circles represent medians; bars signify ranges

Combination ipilim

Single agent nivolumab:

umab + nivolumab:




| cCASE #3

M/63; current smoker 30PY
NSCLC (sqcc, TAN2MO, 11IC), SP263 100%

CCRT

 Paclitaxel, Carboplatin weekly 6t cycle
» Radiation: 2020/2/24~4/3, 6600cGy

Durvalumab
» 2020/4/14~
* after 3" cycle: dyspnea, cough

baseline of
CCRT

KOREA

g UNIVERSITY
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| cCASE #3

* Pneumonitis
\
e Hospitalization |
e Antibiotics

* BAL: WBC 1050/puL (lymphocyte), gram & virus l\\

negative |
KL-6: 1037 |
holding durvalumab |
Steroid

* methylprednisolone 1mg/kg for 4week
* 30mg - 20mg - 10mg - 5mg

* Rechallenge
» 2020/6/22 ~ 2021/4/6
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| cCASE #3

2020/05/23 rechallge after durvalumab consolidation
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| cCASE #4

 M/65, current smoker, 40PY a‘

* NSCLC (adenocarcinoma), SP263 5%
* RUL lobectomy - 8 rib posterior arc recurrence
« Radiation (8" rib posterior arc)

* Pemetrexed, Cisplatin, Pembrolizumab
e JAN/2022: 4™ cycle

* COVID-19 infection: MAR/2022

e Pemetrexed, Pembrolizumab

 after additional 2 cycle
» dyspnea

* CT reading: Patch GGO and consolidation; R/O
radiation pneumonitis




| cCASE #4

e Pneumonitis

radiation pneumonitis vs. IO related pneumonitis vs.
post covid ILD vs. pneumonia

Hospitalization

Antibiotics

Oxygen therapy

BAL (X)

Methylprednisolone 1mg/kg

Inttial RtRib - Treatment Approved - Transversal - CT_RIB




| cCASE #4

* sputum PCP PCR +

1 week 2 weeks
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| CASE #5

F/67, current smoker 25PY |

NSCLC (Sqcc, 111B), SP 263 40%

CCRT

 Paclitaxel, Carboplatin weekly 6t cycle
» Radiation: 2022/4/21~6/3, 6600cGy

Durvalumab
- e
 after 2" cycle: dyspnea




| CASE #5

Antibiotics

BAL: WBC 650 (lymphocyte: 70%)
* PCP PCR +

Bactrim + methylprednisolone

Rechallenge of durvalumab
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|Summary

* Organ-specific considerations following guidelines |

* Discontinuation in case of irAE of cardiovascular \
e\
and nervous system ‘\0

* Possible continuation in case of irAE of endocrine | a\\e‘\
system \‘o\)‘

 Important but difficult to differental diagnosis of ’(0(
radiation pneumonitis, ICl induced pneumonitis

and pnumonia "\\3
» Radiation dose plots may be helpful

e Testing to idenfy bacteria (BAL) is still important




