(S'it/(:) Society for Immunotherapy of Cancer

ADVANCES IN
©

IMMUNOTHERAPY™

Immunotherapy for the Treatment of
Lung Cancer

Deepa Rangachari, M.D.
Thoracic Oncology Program, Beth Israel Deaconess Medical Center

Assistant Professor of Medicine, Harvard Medical School

QAAEM ——ixcce &HOPA Csitc

AMERICAN ACADEMY OF .
EMERGENCY MEDICINE F 4 H ato J} ‘Oncolo 5.

Seciety for Immunotherapy of Cancer

© 2019-2020 Society for Immunotherapy of Concer



Csitc > = erapy of C
ADVANCES IN

Q Disclosures

 Consulting Fees: DynaMed, Advance Medical/TelaDoc Health, Astra
Zeneca

 Contracted Research: Bristol Meyer Squibb, Abbvie/Stemcentrx,
Novocure

« | will be discussing non-FDA approved indications during my
presentation.
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Q |
ung cancer

* 80-85% non-small cell lung cancer (NSCLC)
* 10-15% small cell lung cancer (SCLC)
* NSCLC has relatively long and extensive history of immunotherapy use

Male Female
Lung & bronchus 76,650 24% Lung & bronchus 66,020 23%
Prostate 31,620 10% Breast 41,760 15%
. Colon & rectum 27,640 8% Colon & rectum 23,380 8%
ﬁ Pancreas 23,800 7% Pancreas 21,950 8%
a Liver & intrahepatic bile duct 21,600 7% Ovary 13,580 5%
o Leukemia 13,150 4% Uterine corpus 12,160 4%
w . - s
- Esophagus 13,020 4% Liver & intrahepatic bile duct 10,180 4%
_E Urinary bladder 12,870 4% Leukemia 9,620 3%
b Non-Hodgkin lymphoma 11,510 4% Non-Hodgkin lymphoma 8,460 3%
Brain & other nervous system 5,910 3% Brain & other nervous system 7,850 3%
All sites 321,670 All sites 285,210
QAAEN ——xcec &HOPA Csite
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Nivolumab
PD-1

Pembrolizumab
PD-1

Atezolizumab
PD-L1

Durvalumab
PD-L1

Ipilimumab
CTLA-4
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. 2015

Nivolumab:
2" line Sq NSCLC

Nivolumab:

2" line Non-Sq
NSCLC
Pembrolizumab:

2" Jine NSCLC
(PD-L1 = 50%)

’2017

2016

Pembrolizumab:

15t line NSCLC
(PD-L1 2 50%)

Pembrolizumab:

2" line NSCLC
(PD-L1 2 1%)

Atezolizumab:
2" line NSCLC

Pembrolizumab
+ Pemetrexed
and
Carboplatin:

15t line NSCLC

2019
2018 Atezolizumab +

Etoposide/Platinum:

Durvalumab:
Stage Il NSCLC
(unresectable) s/p  pembrolizumab:
chemoradiation 1%t line PD-L1+ Stage
w/o progression 11l NSCLC

15t line ES-SCLC

Nivolumab:
3rd |line SCLC

Pembrolizumab:
3rd-line ED-SCLC

AMERICAK ALACEMYT OF
EMERGENCY MEDICING

FDA-approved checkpoint inhibitors
in lung cancer

2020

Nivolumab +
ipilimumab:

15 line metastatic
NSCLC with PD-L1
21% and no
EGFR/ALK mutations

Atezolizumab: 1%t line
metastatic NSCLC
with PD-L1 250% and
no EGFR/ALK
mutations

Nivolumab +
ipilimumab +
chemotherapy: 15t
line metastatic NSCLC
w/o EGFR/ALK
mutations

ACCC £ HOPA Csitc >

TPy of Cancer
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ADVANCESN@ Approved checkpoint inhibitors in
IMMUMNOTHERAPY™ N SC LC

Metastatic Squamous NSCLC

2015 with progression after
, chemotherapy (2"¢ line) 240 mg Q2W or 480 mg
Nivolumab
Metastatic Non-Squamous Q4w
2015 NSCLC with progression after

chemotherapy (2" line)

15t line metastatic NSCLC
Nivolumab + ipilimumab 2020 with PD-L1 21% and no
EGFR/ALK mutations

Nivolumab 3 mg/kg Q2W +
ipilimumab 1 mg/kg Q6W

Nivolumab + ipilimumab + 2020 15t line metastatic NSCLC iNiII\i/r(:::xaaE i?: r7|<g ()(i?,GV\\//v++
platinum-doublet with no EGFR/ALK mutations P E/%6
2 cycles of chemotherapy

QAAEM ——ixcoc &HOPA Csitc
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AD‘”’*NCES’N@ Approved checkpoint inhibitors in

IMMUNCOTHERAPY™ N S C LC
S o agpoved | ndicaton | bose _

Metastatic NSCLC with progression after chemotherapy and

2015 PD-L1 2 50%
2016 Metastatic NSCLC with progression after chemotherapy and
PD-L12 1%
Pembrolizumab 2016 1%t line metastatic NSCLC with PD-L1 TPS 2 50%
1%t line stage Il NSCLC (not candidate for resection or 200 mg
2019 definitive chemoradiation) and Q3w
Metastatic NSCLC, with PD-L1 TPS > 1% and no EGFR/ALK or
mutations 400 mg
Pembrolizumab + pemetrexed & : : Q6W
. 2017 1%t line metastatic Non-Squamous NSCLC
carboplatin
Pembrolizumab + pemetrexed + 2018 1t line metastatic Non-Squamous NSCLC with no EGFR/ALK
platinum mutations
P li + in+
Ll LR LT UL 2018 15t line metastatic Squamous NSCLC

paclitaxel/nab-paclitaxel
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ADV’*NCES’N@ Approved checkpoint inhibitors in

NSCLC
o Lapoved | ndcatin | oo

IMMUNOTHERAPY™

Atezolizumab

Atezolizumab +
bevacizumab + paclitaxel
+ carboplatin

Durvalumab

Atezolizumab + nab-
paclitaxel + carboplatin

Atezolizumab

© 2019-2020 Society for Immunotherapy of Cancer

2016

2018

2018

2019

2020

Metastatic NSCLC with progression after Pt-
chemotherapy and targeted therapy if EGFR/ALK
mutation-positive

840 mg Q2W, 1200 mg Q3W, or 1680 mg
Q4w

For 4-6 cycles: atezolizumab 1200 mg Q3W
15t line metastatic non-squamous NSCLC with no + chemotherapy + bevacizumab
EGFR/ALK mutations Maintenance: 840 mg Q2W, 1200 mg Q3W,
or 1680 mg Q4W

Stage Ill NSCLC, ineligible for surgery and without

progression after chemoradiation 0 uiiley ORAEY

For 4-6 cycles: atezolizumab 1200 mg Q3W

15t line metastatic non-squamous NSCLC with no + chemotherapy
EGFR/ALK mutations Maintenance: 840 mg Q2W, 1200 mg Q3W,

or 1680 mg Q4W

15t line metastatic NSCLC with PD-L1 > 50% of tumor
cells or > 10% of immune cells with no EGFR/ALK
mutations

840 mg Q2W, 1200 mg Q3W, or 1680 mg
Q4w

QAAEM —ccc gyHOPA Citc>
T Pharmacy A an Sawiery o l'n'--lo:-'\-eﬂrvo‘a'ar-:t-
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AD\:‘ANCESN@ Treatment Naive Regimens:
Competing Strategies in NSCLC

* KEYNOTE 024 — Pembrolizumab vs. Chemotherapy in PD-L1 2 50%
* KEYNOTE 042 — Pembrolizumab vs. Chemotherapy in PD-L1 2 1%

* KEYNOTE 189 — Pembrolizumab + Chemotherapy vs. Chemotherapy alone in advanced non-
squamous NSCLC

* IMPOWER150 — Atezolizumab + Chemotherapy (Bev) vs. Chemotherapy (Bev) in advanced non-
squamous NSCLC

* KEYNOTE 407 — Pembrolizumab + Chemotherapy vs. Chemotherapy in advanced squamous cell
lung cancer

* CHECKMATE 227 — Ipilimumab + Nivolumab vs. Chemotherapy in advanced NSCLC with high TMB

* IMPOWER110 — Atezolizumab vs. chemotherapy in PD-L1 > 1%
QAAEN ——xcec &HOPA Csite
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ADVANCES i @ CA209-003: Nivolumab in Heavily-pretreated

IMMUNOTHERAPY™

* First report of long-term
survival rate in patients with
metastatic NSCLC treated
with an immune checkpoint
inhibitor

* According to the National
Cancer Institute’s SEER data,
5-year survival rate for
patients with advanced
NSCLC is 4.9%

Gettinger et al. JCO 2018

Brahmer et al, AACR 2017

NCI SEER data, Lung and Bronchus Cancer, 2014
@ 2019-2020 f:,t‘)-c‘.iefy for |T|rnl.Jr"['JI|‘.t-‘:IL'1r:~}f af Cancer

Advanced NSCLC (NCT00730639)
Phase 1, 5-Year Update

5-Year Surviva

100 :
| Median OS (95% Cl), mo
80 Overall (N =129) 9.9 (7.8, 12.4)
60
S
% 7 1y 0S, 42%
40
_ | 2y 0S, 24%
| 3y0S,18% 5y 0S, 16%
20 | i i -pe H—O—O—\_'
O T I‘ T ‘I T i T T T i T T T T T
0 1 2 3 4 5 6 7 8
No. at Risk vears
129 49 27 20 17 16 3 1 0

AMERICAK ALACEMYT OF
EMERGENCY MEDICING
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* Primary endpoint: OS in PD-L1
> 1% (tumor cells)
* Nivo/ipi: 17.1 months
 Chemo: 14.9 months

* Longer duration of response
with nivo/ipi over chemo

* Benefit of nivolumab +
ipilimumab seen regardless of
PD-L1 status in this study

Hellmann, NEJM 2019.
© 2019-2020 f?[';-ctiety foor |T|rnl.Jl‘['JI|‘t-‘_l|L'1py of Cancer

CheckMate 227

A Overall Survival in Patients with a PD-L1 Expression Level of 1% or More

1004%
90 Median overall survival:
o 4 Nivolumab + ipilimumab, 17.1 months (95% Cl, 15.0-20.1)
< 804 1-Yr overall Chemotherapy, 14.9 months (95% Cl, 12.7-16.7)
E 704 survrva\ P=0.007
£ 601 2-Yr overall
‘g 50 ! survival
= ! 40
= 404 ! -
g 30 i ! semo Nivolumab + ipilimumab
]
s 204 i i s Chemotherapy
104 : !
| |
O T T T i T T T i T

0 3 6 9 12 15 18 21 24
Months

No. at Risk
Nivolumab + ipilimumab 396 341 295 264 244 212 190 165 153
Chemotherapy 397 358 306 250 218 190 166 141 126

T T T T T 1
27 30 33 36 39 42 45

145 129 91 41 9 1

0
112 93 57 22 6 1 0O

A Overall Survival in Patients with a PD-L1 Expression Level of <1%
100 s
90
80+
70+
60
50
40-
30 |
20 |
i

I

T

1-Yr overall

survival
60

Patients Who Survived (%)

104
0 T T T

2-Yr overall
survival
40

Median overall survival:
Nivolumab + ipilimumab, 17.2 months (95% Cl, 12.8-22.0)
Chemotherapy, 12.2 months (95% Cl, 9.2-14.3)

#9090 Nivolumab + ipilimumab

i Chemotherapy

0 3 6 9 12 15 18 21 24
Months

No. at Risk
Nivolumab + ipilimumab 187 165 142 120 110 100 87 80 73
Chemotherapy 186 164 135 107 92 74 62 49 41

T 1
27 30 33 36 39 42 45

N
o

69 59 34 19 8
35 29 19 12 5 0 O

EMERGENCY MEDICING
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https://www.nejm.org/doi/full/10.1056/NEJMoa1910231
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ADVANCESN@ CheckMate 9LA: Nivolumab/Ipilimumab
IMMUNOTHERAPY™ + |imited Chemo

NIVO 360 mg Q3w + IPl 1 mg/kg Q6w

Key Eligibility Criteria

n =361
+ Stage IV or recurrent NSCLC — +
. . . d Until disease
No prior systemic therapy N = 719 Chemo“ Q3w (2 CCIES) oot
* No sensitizing EGFR mutations prog )
or known ALK alterations 9— UnatCC'?Q:able
: ’ oxicity,
RS or for 2 years
Stratified by Chemod a3w (4 cvcles for immunotherapy
PD-L1P (< 1%¢ vs = 1%), —> Q3w (4 cycles)

sex, and histology (5Q vs NSQ) kL1l With optional pemetrexed maintenance (NSQ)

Primary endpoint Secondary endpoints
+ 0S5 * PFS by BICR®
* ORR by BICR®
+ Efficacy by tumor PD-L1 expression

Interim database lock: October 3, 2019; minimum follow-up: 8.1 months for OS and 6.5 months for all other endpoints.

Updated database lock: March 9, 2020; minimum follow-up: 12.7 months for OS and 12.2 months for all other endpoints.
aNCT03215706; PDetermined by the PD-L1 IHC 28-8 pharmDx assay (Dako); “Patients unevaluable for PD-L1 were stratified to PD-L1 < 1% and capped to 10% of all randomized patients;

dNSQ: pemetrexed + cisplatin or carboplatin; SQ: paclitaxel + carboplatin; =Hierarchically statistically tested.
e GHOPA Csite >

Hemab |;|)-ﬁ cologry
Fhanmacy Amsocistion Soatiery for Immincarerapy of Cancer

Reck M et al, ASCO 2020. gﬁ:iﬂé:ﬂ#ﬂ?ﬁé.ﬂ:
© 2019-2020 Society for Immunctherapy of Cancer
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ADVANCESN@ CheckMate 9LA: Nivolumab/Ipilimumab
IMAMUNOTHERAPY™ + |imited Chemo

100 - NIVO + IPI + chemo Chemo
. (n = 361) (n = 358)
Median OS, mo 15.6 10.9
%6 81% (95% Cl) (13.9-20.0) (9.5-12.6) N“ﬁe"m'z' *1  Chemo
HR (95% C) 0.66 (0.55-0.80) e ey || M E e
40 - i ! ORR, n (%) 138 (38) 89 (25)
§ I | 3
8 : . NIVO + IPl + chemo ?gigi’scrla)t.lo (1 .1:3.6)
] | 1 oy v e g )
0 | | BOR, n (%)
| o e eecc—am Chemo CR 8 (2) 4 (1)
20 | i PR 130 (36) 85 (24)
! | D 164 (45) L1895 (3)
i | i PD 32 (9) 45 (13)
1 I 1 I 1 1 1 I 1 1 0,
0 3 6 9 12 15 18 21 24 LT 30 DER, 7 1&) 3. () Liid (L)
No. at risk Months
NIVO + IPl + chemo 361 326 292 250 22T 153 86 23 10 1 0
Chemo 358 319 260 208 166 116 67 26 i 0 0
AAEM ANSa(s i
Reck M et al, ASCO 2020. gﬁ:“:‘é:"#:}‘:ﬁ:ﬁ: : J‘\h e — @ E“E?}'E‘ﬁ G—IEE)

Sowiery For Immainosharapy of Cancer
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el KEYNOTE-024: Pembrolizumab vs.
®,

Chemotherapy for PD-L1 Positive (= 50%)
NSCLC Study Design (NCT021427389)

IMMUNOTHERAPY™

Key Eligibility Criteria

. Pembrolizumab

Untreated stage IV NSCLC 200 mg IV Q3W
* PD-L1 TPS >50% (2 years)
*ECOG PS 0-1
* No activating EGFR mutation or

ALK translocation
. - Platinum-Doublet PD Pembrolizumab

No unt.reated t?raln meta.stases Chemotherapy ~ ------ » 200 mg Q3W
* No active autoimmune disease (4-6 cycles) for 2 years

requiring systemic therapy

AAEM Y=y :
Reck M et al, ESMO 2016, NEJM 2016 q % ArCa s @ HO PA {E'EE) )

© 2019-2020 Society for Immunotherapy of Cancer
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IMMUNOTHERAPY™

KEYNOTE-024: Pembrolizumab vs.
Chemotherapy for PD-L1 =2 50% NSCLC

Overall Survival

Events, Maedian, HR P
n mo (95% ClI)
Pembro 44 NR
060 4005
] . Chemo 64 NR (0.41-0.89)
100 | 80%
90- ' 72% 1 70%
80+ ; 1 54%
Tu- | L LA Il 1 [ | ||
X 601 :
w... 50_ : : (0T T [Fll| [ | ]
O 40 | |
30 | l
20- : i
101 l .
| |
D T T T ll T T 1
0 3 6 9 12 15 18 21
No. at risk Time, months
154 136 121 82 39 11 0
151 123 106 64 34 7 1 0
Reck M et al, ESMO 2016, NEJM 2016 gAAEM ACCO @HOPA gf{s—ltwg)

© 2019-2020 Society for Immunotherapy of Cancer
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ADVANCESN@) KEYNOTE-042: Pembrolizumab vs.
IMMUNOTHERAPY™ ChemOthera py for PD-L1 2 1_% NSCLC

Key Eligibility Criteria Pembrolizumab

« Untreated locally advanced or 200 mg Q3W
metastatic NSCLC of any histology for up to 35 cycles
*PD-L1 TPS 21%

* No sensitizing EGFR or ALK alterations Randomize

*ECOGPSOor1 1:1

» No untreated or unstable CNS >
metastases Paclitaxel 200 mg/m-’ QJ We

* No history of pneumonitis that required UR
systemic corticosteroids Carboplatin AUC 5 or 6 Q3W +

Pemetrexed 500/mg/m= Q3 W=
Stratification Factors I up to 6 cycles

» Region (east Asia vs rest of the world)

*ECOGPS (0 vs 1) End points

= Histology (squamous vs nonsquamous) * Primary: OS in PD-L1 TPS >50%, >20%, and >1%

«PD-L1 TPS (250% vs 1-49%) » Secondary: PFS and ORR in TPS >50%, >20%,

and >1%; safety in TPS >1%

aPemetrexed maintenance therapy was optional but strongly encouraged for patients with nonsquamous histology.

' AA

Carboplatin AUC 5 or 6 Q3W: +

QLAEN ——xXccc L HOPA Csitc >
Lopes et al, ASCO 2018 e e i Sl
© 2019-2020 Society for Immunotherapy of Cancer



Qvﬁcgs@ KEYNOTE-042: Pembrolizumab vs.
€ Chemotherapy for PD-L1 2 1% NSCLC

Overall Survival

IMMUNOTHERAPY™

. " S 0
Overall SUI'V'lval. TPS 250% ———— Overall Survival: TPS >1-49% (Exploratory Analysis?)

Pembro 157 (52.5%)  0.69  0.0003 , Events  HR (95% CI)
(0.56-0.85) Pembro 214 (63.3%)  0.92
(0.77-1.11)

Median (95% Cl) ;
Median (95% CI)

12.2mo (10.4-14.2) 12.1mo (11.0-14.0)

24 30 36 42
Months

Survival benefit seemed to be driven by the TPS 2 50% subset with little benefit witnessed in the subset TPS =1 - 49%

QAAEN ——xcec &HOPA Csite

Lopes et al, ASCO 2018
© 2019-2020 Society for Immunctherapy of Cancer
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ADVANCES IN @

IMMUNOTHERAPY™

KEYNOTE-189: Pembrolizumab/Platinum
/Pemetrexed vs Chemotherapy Alone for

Advanced Non-Squamous NSCLC

Key Eligibility Criteria
* Untreated stage IV
nonsquamous NSCLC
* No sensitizing EGFR or
ALK alteration
* ECOG PSOor1

* Provision of a sample for
PD-L1 assessment

* No symptomatic brain
metastases

* No pneumonitis requiring
systemic steroids

Stratification Factors

* PD-L1 expression
(TPS2<1% vs 21%)

* Platinum
(cisplatin vs carboplatin)

+ Smoking history
(never vs former/current)

Ghandi et al, NEJM 2018
© 2019-2020 Society for Immunotherapy of Cancer

Pembrolizumab 200 mg +
Pemetrexed 500 mg/im? +
Carboplatin AUC 5 OR
Cisplatin 75 mg/m?

Q3W for 4 cycles

Placebo (normal saline) +
Pemetrexed 500 mg/im? +
Carboplatin AUC § OR
Cisplatin 75 mg/m?

Q3W for 4 cycles

Pembrolizumab
200 mg Q3W

Pembrolizumab
200 mg Q3W for

up to 31 cycles
+

Pemetrexed
500 mg/m? Q3W

Placebo (normal saline)
for up to 31 cycles
+
Pemetrexed
500 mg/mZ Q3W

for up to 35 cycles

ACCC ¢ HOPA

o

Csite >

Immingatarapy of Carde



o KEYNOTE-189: Pembrolizumab/Platinum
Q /Pemetrexed vs Chemotherapy Alone for
Advanced Non-Squamous NSCLC

IMMUNOTHERAPY™

100-
90-
80-
@.Q.. 70+ Pembrolizumab combination
k2
2 60-
E
2 55
£
> 40
..E Placebo combination
o
B 304
o
20-
10 Hazard ratio for death, 0.49 (95% Cl, 0.38-0.64)
P<0.001
0 | I | | | | |
0 3 6 9 12 15 18 21

Months

QAREN ——xccc & HOPA Csitc sitc >

Ghandi et al, NEJM 2018 o SHERGENCY MEICRE
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KEYNOTE-189: Pembrolizumab/Platinum
/Pemetrexed vs Chemotherapy Alone for

Advanced Non-Squamous NSCLC

PD-L1<1%

PD-L1=1-49%

Pembrolizumab combination

; Placebo combination

Patients Who Survived (%)

Hazard ratio for death, 0.55 (95% Cl, 0.34-0.90)

0 T T T T I T 1
0 3 6 9 12 15 18 21

Months

Pembrolizumab combination

Placebo combination

100+
. 90+
R 30-
E 70
€ 60-
w0 Pembrolizumab combination
o 50“'
=
% 40 Placebo combination
T 30+
K
S 20-
= 104 Hazard ratio for death, 0.59 (95% Cl, 0.38-0.92)
0 T T T T T T 1
0 3 6 9 12 15 18 21 o
Months PD'L1 2 506
100+
90
R 301
E 70
§ 60~
o 50-
=
z 401
0
T 30
2
S 204
& o] Hazard ratio for death, 0.42 (95% Cl, 0.26-0.68)
0 T T T T T T
0 3 6 9 12 15 18
Ghandi et al, NEJM 2018 Months

© 2019-2020 Society for Inmunotherapy of Cancer
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E;Vﬁcgg@ KEYNOTE-407: Pembrolizumab/Chemotherapy vs

IMMUNOTHERAPY™

Cell NSCLC

Key Eligibility Criteria
» Untreated stage IV NSCLC
with squamous histology
* ECOGPS0Oor1

* Provision of a sample for
PD-L1 assessment

* No symptomatic brain
metastases

* No pneumonitis requiring
systemic steroids

Stratification Factors

* PD-L1 expression
(TPS2 <1% vs 21%)
* Choice of taxane
(paclitaxel vs nab-paclitaxel)

* Geographic region
(east Asia vs rest of world)

Paz-Ares et al, ASCO 2018
© 2019-2020 Society for Immunotherapy of Cancer

Pembrolizumab 200 mg Q3W +
Carboplatin AUC 6 Q3W +
Paclitaxel 200 mg/m? Q3W OR
nab-Paclitaxel 100 mg/m? Q1W

for 4 cycles (each 3 wk)

Placebo (normal saline) Q3W +
Carboplatin AUC 6 Q3W +

Paclitaxel 200 mg/m2 Q3W OR
nab-Paclitaxel 100 mg/m2 Q1W

for 4 cycles (each 3 wk)

Pembrolizumab
200 mg Q3W

for up to 31 cycles

(normal saline) Q3W
for up to 31 cycles

Optional Crossover®
Pembrolizumab

Placebo

200 mg Q3W

for up to 35 cycles

AMERICAK ACAGEMY OF
HE

ACCC ¢ HOPA

o

Chemotherapy Alone for Advanced Squamous-

Csitc >

Imminosherapy of Cang
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ADVANCES NV@

IMMUNOTHERAPY?

Cell NSCLC
PFS (RECISTv1.1, BICR)

Events HR (95% CI) P
Pembro + Chemo 54.7% 0.56 <0.0001
Placebo + Chemo  70.1%  (0:43-0:70)
1004
90
80+
70
X 604
» 504
|1
O 40+
304
201
104
0 T T T T T T T
0 3 6 9 12 15 18 21
Months
No. at Risk
278 223 142 57 23 5 0 0
281 190 90 26 12 4 0

Paz-Ares et al, ASCO 2018
© 2019-2020 Society for Immunotherapy of Cancer

0S, %

KEYNOTE-407: Pembrolizumab/Chemotherapy vs
Chemotherapy Alone for Advanced Squamous-

Overall Survival

Events HR (95% Cl) P

Pembro + Chemo 30.6% 0.64 0.0008
Placebo + Chemo  42.7%  (0:49-0:89)

1004

90+

80+

70+

60+

50+

404

30+

204

101
o1 T " T T T T
0 3 6 9 12 15 18 21

Months

No. at Risk

278 256 188 124 62 17 2 0
281 246 175 93 45 16 4 0

QAAEM e guHOPA Cite>



IMPOWER 150: Atezolizumab/Carboplatin/
Paclitaxel/Bevacizumab vs
Carboplatin/Paclitaxel/

Bevacizumab in Advanced Non-Squamous NSCLC

Maintenance therapy
(no crossover permitted)

(..;S itg_) Soclety fer Immunotherapy of Cancer

ADVANCES IN @

IMMUNOTHERAPY™

/ Stage IV or

recurrent metastatic

biomarker testing
Any PD-L1 IHC status

\ N =1202 /

Socinski et al, NEJM 2018
© 2019-2020 Society for Immunotherapy of Cancer

Atezolizumab® +
Carboplatin®¢ + Paclitaxeld

Atezolizumab® +
Carboplatin¢ + Paclitaxeld

+ Bevacizumab®
4 or 6 cycles

AtezolizumabP

AtezolizumabP
+

Treated with
atezolizumab

nonsgquamous NSCLC 4 or 6 cycles until PD per
Chemotherapy-naive? RECIST v1.1
Tumor tissue available for Arm B or loss of

clinical benefit

Stratification factors: + Bevacizumab® Bevacizumab® AND/OR
+ Sex 4 or 6 cycles _
+ PD-L1 IHC expression Treated with
« Liver metastases Arm C (control bevgmzumab
Carboplatin¢ + Paclitaxel? ' until PD per
Bevacizumab® RECIST v1.1

\ Arm A f B

J

Kccc gHOPA Csitc >

o
3
3
)
I
—
®
2
®
=
(7))
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ADVANCES IN @

IMMUNOTHERAPY™

IMPOWER 150: Atezolizumab/Carboplatin/

Paclitaxel/Bevacizumab vs Carboplatin/Paclitaxel/
Bevacizumab in Advanced Non-Squamous NSCLC

Arm B: Arm C:
Landmark 0S, % atezo + bev + CP bev + CP
12-month 67% 61% HR?, 0.78
= 3 (95% CI: 0.64, 0.96)
18-manth 53% 41% P=0.0164
24-maonth 43% 34% Median follow-up: ~20 mo

100 4
a0 -
80 -
70 4
60 -

50
40
30 <
20+

Overall Survival (%)

104 Median, 14.7 mo
(95% Cl: 13.3, 16.9)

{Median, 19.2 mo
{(95% CI: 17.0, 23.8)

=
el
B =
o -
I -
in o=
o -

Socinski et al, NEJM 2018
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011121314151617 181920212223 24252627 282030313233 34

Time (months)

© 2019-2020 Society for Immunotherapy of Cancer

Subgroup

PD-L1-High (TC3 or IC3) WT
PD-L1-Low (TC1/2 or IC1/2) WT

n (%)2
136 (20%)
226 (32%)

PD-L1-Negative (TCO and ICO) WT 339 (49%)

Liver Metastases WT
No Liver Metastases WT

94 (14%)
602 (86%)

ITT (including EGFR/ALK*)

EGFR/ALK+ only
TT-WT

800 (100%)
104* (13%)
696 (87%)

0.2

AMERICAK ACAGEMY OF

EMERGENCY MEDICING

1.0 2.0

Hazard Ratio®

In favor of Arm B: Infavor of Arm C:
atezo + bev+ CP bev+ CP

Acce gyHOPA  Csite >
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ADVANCES N @ IMpowerl10: Atezolizumab vs
IMMUNOTHERAPY™ Chemothera py In 1L NSCLC

SP142 (TC3 or IC3-WT)? SP142 (TC1/2/3 or IC1/2/3-WT)?3

1004 — AEFCERTaD 100 4 - AOeTolEETIED
a4 —+ Chemoferapy & 4 —+ Ciemofeeragy
F o 5 =)
= T4 - Toq
] ]
2 E0A > E0d
o] % w]
2wl 2 ol
E “ E =
S ] L & =/ L
10 4 10
04 o4
9 2 4 & & 10 1Z 14 16 15 20 22 24 2B X5 30 32 M B I8 9 2 4 6 & 10 12 14 16 18 20 22 24 26 28 30 32 34 36 33
No. at kK Months No. 3t rEK Months
Aerollnomab 107 84 &5 50 65 61 45 40 34 25 18 68 W 7 6 5 I Aerolzamap 277 252 26204170134 93 74 58 37 22 17T 1 7 6 § 2
Chemoferspy 98 & 75 65 S0 40 33 28 19 12 & 7 6 4 3 3 3 1 Chemolmerapy 277 254 223199153 1086 79 63 43 M 10 7 6 4 3 3 3 1

(n=107) (n=298) (n=277) (n=277)
mOS, mo 20.2 13.1 mOS, mo 17.5 14 1

HRD 0.59 HRD 0.83
(95% Cl) (0.40, 0.89) (95% Cl) (0.65, 1.07)

EMERGENCY MEDICING

Herbst, ESMO-10 2019.
© 2019-2020 Society for Immunotherapy of Cancer
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e e Tumor Mutational Burden (TMB) may
@ Determine Sensitivity to PD-1 Blockade
in NSCLC

— High nonsynonymous burden
1200 L] 100 i
[l Low nonsynonymous burden
In two independent cohorts, 2 a0
— [ ]
higher nonsynonymous tumor g £ i | n _
. (=}
mutational burden (TMB) was o 2 . S
. . . V>). > (7,
associated with improved €< 400 . - 501 et
objective response, durable ..g S . »
)
. . o=

clinical benefit, and PFS. 85 200

£ E .

2 .

0 : 1 L 0 : : . : . .
4 a8 12 16 20 24
Durable clinical No durable
benefit* benefit Months
(n=14) (n=17)
*Partial or stable response lasting > 6 mo
AAEM e HOPA Csitc
Rizvi N et al, Science, 2015 9*?:.??'%?.%#”5‘???% — @ ﬁ:)
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’&D‘QR‘E;EQ PACIFIC (NCT02125461): Durvalumab after
A chemoradiotherapy in Stage |1l NSCLC

Patients with locally advanced unresectable
NSCLC (Stage llI)
in a consolidation setting

Absence of progression following
at least 2 cycles of platinum-based
chemotherapy concomitant with radiation

therapy
(Randomization after chemoradiotherapy
completion)
AAEM e NG CC HO F’A Csitc
Antonia et al, NEJM 2018 9 TSRS @ °°°° mmmmw—:r)
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Soclety for Immunotherapy of Cancer

PACIFIC (NCT02125461): Durvalumab after
chemoradiotherapy in Stage 1l NSCLC

No. of Events/ Median 12-Mo 24-Mo
Total No. Overall Survival  Overall Survival Rate  Overall Survival Rate
of Patients (95% CI) (95% Cl) (95% Cl)
mo % %
Durvalumab 183/476 NR (34.7-NR) 83.1 (79.4-86.2) 66.3 (61.7-70.4)
OS Placebo 116/237 28.7 (22.9-NR) 75.3 (69.2-80.4) 55.6 (48.9-61.8)
1.0+ Stratified hazard ratio for death, 0.68 (99.73% Cl, 0.47-0.997)
0.9 Two-sided P=0.0025
= 0.8+ :
=] T
g 074 3
v ) \
g 0.6 l i Durvalumab
3 05- f
L ' [
© ] 1 T
Z 044 - : Placebo
3 o | |
° ‘ '
e 0.24 ; .
0.1
0'0 T T T T : T T T ; T T T T T T 1
01 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45
Months since Randomization
No. at Risk
Durvalumab 476 464 431 415 385 364 343 319 274 210 115 57 23 2 0 0
Placebo 237 220 198 178 170 155 141 130 117 78 42 21 9 3 1 0

PFS

Probability of Death or Distant Metastasis

No. at Risk
Durvalumab
Placebo

Median

No. of Events/ Time to Death

Total No. or Distant Metastasis
of Patients (95% CI)
mo
Durvalumab 182/476 28.3 (24.0-34.9)
1.0+ Placebo 126237 16.2 (12.5-21.1)
0.9 Stratified hazard ratio, 0.53 (95% Cl, 0.41-0.68)
0.8
0.7
0.6
0.5
Durvalumab
0.4
0.3+
0.2 Placebo
0.1
0'0 T T T T T T T T T T T T T 1
01 3 6 9 12 15 18 21 24 27 30 33 36 39
Months since Randomization
476 419 357 316 259 223 194 163 129 92 46 25 1 0
237 189 139 118 95 i 64 54 39 27 12 5 0 0

Antonia et al, NEJM 2018
© 2019-2020 Society for Immunotherapy of Cancer
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ADVANCES IN @

Checkpoint Inhibitors in Metastatic EGFR-
Mutated NSCLC

IMMUNCOTHERAPY™
Meta-Analysis: CM-057, KN-010, POPLAR; IMPOWER-150
° V4 V4 V4
IMPOWER-150
Study Weight Hazard Ratio[95% cll Hazard Ratio
EGFR wild-type n (%) HR {95% CI) Median overall
ival, th
Checkmate 057 26.0%  0.66[0.51,0.86] — —
Keynote 010 52.05% 0.66 [0.55, 0.80] = EGFR mutati 79.(100) 061(029-128)  NE 187
—_— mutation e . . : ;
POPLAR 11.0% 0.70[0.47, 1.04] Sensitising EGFR mutation® 58 (73) —— 031 (0:11-0.83) NE 17.5
Subtotal (95% Cl) 89.0%  0.66[0.58, 0.76] - Previously received TKI therapy 50 (63) —a—t 039(0:14-107) NE 175
— T
00 02 1.0 2.0
+— —
Favours ABCP  Favours BCP
EGFR mutant n (%) HR (954% Cl) Med:lan overall
Checkmate 057 60%  1.18[0.69,2.00] - :’c':“’a"—";:”“
Keynote 010 3.8% 0.88 [0.45, 1.70] - { Fy -
EGFR mutation G0 (100) —— 0-93 (0-51-1- 214 187
go:th: 95% CI 111032 l:.'}DQQ [333' ?4{]] * Sensitising EGFR mutation® 65(72) —a— 0-90 (0-47-1-74) 21.2 17.5
ubtotal (95 ) ' -05 [0.70, 1.55] Previously received TKI therapy 56 (62) [ 105 (0-53-2-09) 14-0 175
S p——
0.0 02 1020
F ACP F RCP
Total (95% CI) 100.0% 0.70 [0.61, 0.80] Ea— o Avaurs
0.5 07 1 15 2
Favors PD1/PDLY inhibitor  Favors docetaxel
CK Lee et al., JTO 2016 q AN HOPA ('S—i_tg)
M Reck et al., Lancet Resp Med 2019  EMERGENCY MewE Gt o G e —

Soiery I i oterapy of Carer
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PD-1/PD-L1 Inhibitors Increase Overall
Survival in 2L Advanced NSCLC

CHECKMATE 017
(nivolumab)

CHECKMATE 057
(nivolumab)

KEYNOTE 010 (TPS > 1%)
(pembrolizumab)

Brahmer NEJM 2015

Borghaei, NEJM 2015

Herbst Lancet 2016

Rittmeyer Lancet 2017

© 2019-2020 Society for Immunotherapy of Cancer

OAK
(atezolizumab)

Median Overall Survival 1-Yr Overall Survival Nao. of
mo (95% Ci) % of patients (95% CI) Deaths
Nivolumab (N=-135) 932(7.3-11.3) 42 [34-50) BE
Docetaxel (N=137) 6.0 (5.1-7.3) 24 (17-31) 113
MNivelumab Docetaxel
(n=292) (n =290)
mOS, mo 12.2 9.4

HR =0.73 (96% Cl: 0.59, 0.89); P = 0.0015

Treatment Arm Median (95% Cl), mo HR* (95%Cl) P

Pembro 2 mg/kg

14.9(10.4-NR) 0.54(0.38-0.77) 0.0002
Pembro 10 mg/kg  17.3(11.8-NR) 0.50(0.36-0.70) <0.0001
Docetaxel 8.2 (6.4-10.7)

HR, 0.73°

(95% CI, 0.62, 0.87)

F=0.0003

Minimum follow up = 19 months

Xccc & HOPA

o

Csite >
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Q Small cell lung cancer

* 10-15% of lung cancers
» Almost exclusively former/current smokers
* Median survival 1-2 years after diagnosis

* Until recently, only one FDA-approved 2" line option: topotecan —
DOR: 3.3 months

* Recent approvals of immunotherapies mark the first progress in
decades

QAAEM oo gHOPA  Cite
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ADVANCESN@ Approved checkpoint inhibitors in

IMMUNOTHERAPY™ S C LC

___ Drug | Approved | ndicaon | Dose

Nivolumab 2018

Atezolizumab +

carboplatin + 2019
etoposide
Pembrolizumab 2019

Durvalumab +
etoposide + 2020
carboplatin/cisplatin

© 2019-2020 Society for Immunotherapy of Cancer

Metastatic small cell lung cancer with
progression on Pt-chemotherapy and
one other therapy (3™ line)

15t line extensive stage SCLC

Metastatic small cell lung cancer with
progression on Pt-chemotherapy and
one other therapy (3™ line)

15t line extensive stage SCLC

240 mg Q2W

For 4 cycles: atezolizumab 1200 mg +
carboplatin + etoposide Q3W
Maintenance: 840 mg Q2W, 1200 mg
Q3W, or 1680 mg Q4W

200 mg Q3W

Combination: 1500 mg durvalumab +
chemotherapy Q3W
Maintenance: 1500 mg durvalumab Q4W

QAAEM —icoc HOPA Coite
e Pharmacy Associstion Sa-c-wlo'l"n'--lo:-'\-eﬂwo‘t;a-r-:t'
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ADVANCESN@ CheckMate-032: Nivolumab in 3
IMMUNOTHERAPY™ ||ne SC LC

* Nivolumab in SCLC with progression on platinum chemotherapy and
another therapy

* Nivolumab 3 mg/kg Q2W

100 -+ 100 -+
3L+ Nivolumab 3L+ Nivolumab

90 4 (n =109) 90 4 (n =109)

e @28.3 months: ModmmoOs.mo 56 Mede PFS. o 14
70 4 70 4
e ORR:11.9% &
~ 50 1 50 A
* mMDOR: 17.9 months 8. | b

12-mo OS = 28.3%

30 30 4
18- = 20.0%
20 ki 20 - 6-mo PFS = 17.2%
3L+ Nivolumab
1049 3L+ Nivolumab 10 - .
[0 S e S Es S B B B B B B e e — O+——F—F—7———T—7T 7T 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 0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48
Months Months
No. at risk No. at risk
Nivolumab 109 63 47 37 27 22 13 9 9 7 5 5 5 3 3 1 0 Nivolumab 109 25 17 11 10 9 6 &§ 5 5 3 3 3 3 2 0 0

QAAEM ——ixccc &HOPA Csitc >
Ready, J Thorac Oncol 2019 DA N AR Pharmacy Asociaton  Som Ke lamaleey o Cucr
© 2019-2020 f:,t‘)-c‘.iefy for |T|rnl.Jr"['JI|‘.t-‘:IL'1r:~}f of Cancer



Csite >y s
ADW—\NCES IN Q
IMMUNOTHERAPY™

* KEYNOTE-028: PD-L1+ only
(Cohort C1)

« KEYNOTE-158: PD-L1 +/-
(Cohort G)

 Combined analysis:

* ORR: 19.3%
e 2CR, 14 PR
e 14/16 responders were PD-L1+

* 9/16 responders had response
>18 mo.

e mOS: 7.7 months

Chung, J Thor Oncol 2020
Ott, J Clin Oncol 2017.
@ 2019-2020 :':,['x:i[?fy for

+ Median (95% CI)
: 2.0mo (1.9-3.4)

0 3 6 9 12 15 18 21 24 27 30 33 36
Time, months

No.atrisk 83 33 22 18 14 11 11 10 4 2 2 2 1

I'Irl*l'.Jl"['J””E'_‘IL']['I'}-' (]{' C['ll‘l[':ff‘l

AMERICAR ACADEMY OF
FMERGENCY MEDICING

Pembrolizumab in 3-line SCLC

B 100
., 901

& 801
E 70
= 604

2 501

— 40.
]

§ 301

6 201
10+

0

* Median (95% C)
: 7.7 mo (5.2-10.1)

0 3 6 9 12 15 18 21 24 27 30 33 36
Time, months

No.atrisk 83 64 46 38 28 25 23 20 15 4 2 2 2

XccC £ HOPA Csitc »
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ADVANCES @ IMpowerl33: Atezolizumab + chemo
IMMUNOTHERAPY in 1St-|ine SCLC

* Induction phase: four 21-day cycles of carboplatin and etoposide +
atezolizumab (1200 mg once per cycle) or placebo

* Maintenance phase: either atezolizumab or placebo

o @ 1 3 9 m O ° A Overall Survival
. . 100+ Rate of Overall Survival at 12 Mo
90 Atezolizumab 51.7% (95% Cl, 44.4-59.0)
Placebo 38.2% (95% CI, 31.2-45.3)
— o 30,
° l I | OS — 1 2 . 3 VS 1 O . 3 l I l O & Stratified hazard ratio for death, 0.70 (95% Cl, 0.54-0.91)
'§ 704 P=0.007
° B 60
— a
MPFS = 5.2 vs 4.3 mo el
= 40
2
S 30 e
k- d i
& 204 : Atezolizuma b
104 Median in the placebo group, : Median in the atezolizumab group, Placebo
0 10.3 mo (95% Cl, 9.3-11.3) | 12.3 mo (95% CI, 10.8-15.9)
||||||||||||||||||||||||
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Months
No. at Risk
Atezolizumab 201 191 187 182 180 174 159 142 130 121 108 92 74 58 46 33 21 11 5 3 2 1
Placebo 202 194 189 186 183 171 160 146 131 114 96 81 59 36 27 21 13 8 3 3 2 2

QAAEM ——ixccc &HOPA Csitc >
HOI’n, NEJM 2018 P A AR Phar “hsscistion Soieny for Immanosherapy of Cancer
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@ Conclusions

* Immune checkpoint inhibitors have transformed the care of some lung
cancer patients— better quality, longer life

 Moving immunotherapy to the frontline is associated with better
outcomes

* Immune checkpoint inhibitors are used in many settings:
Advanced stage non-small-cell AND small cell lung cancers
Locally advanced non-small-cell lung cancer

* Determining optimal single vs. combination therapy regimens remains
a challenge— better biomarkers are needed

QAAEN Sxeee x OPA sitc
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ADVANCES IN @ Cancer Immunotherapy
T S Resources GUIDELINES

Brahmer et al. Journal for ImmunoTherapy of Cancer (2018) 6:75 I f | Th
https://doi.org/10.1186/540425-018-0382-2 Journal for ImmunoTherapy

of Cancer

POSITION ARTICLE AND GUIDELINES Open Access

The Society for Immunotherapy of Cancer @
consensus statement on immunotherapy

for the treatment of non-small cell lung

cancer (NSCLC)

Julie R. Brahmer', Ramaswamy Govindan’, Robert A. Anders’, Scott J. Antonia®, Sarah Sagorsky®,

Marianne J. Davies®, Steven M. Dubinett’, Andrea Ferris®, Leena Gandhi®, Edward B. Garon'®,

Matthew D. Hellmann'', Fred R. Hirsch'’, Shakuntala Malik'?, Joel W. Neal'?, Vassiliki A. Papadimitrakopoulou'?,
David L. Rimm'®, Lawrence H. Schwartz', Boris Sepesi'®, Beow Yong Yeap'®, Naiyer A. Rizvi”® and Roy S. Herbst?"”

QAAEM ——ixcce &HOPA Csitc
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Case Studies
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ADVANCES N (j Case Study 1

MMUNOTHERAPY™ 2

Q-2020 5¢

Your patient is a 59 y/o gentleman with a 45 pack/year tobacco history
presents with R-sided weakness and is ultimately diagnosed with
adenocarcinoma of the lung with metastases to the brain and bone.

Following palliative brain radiotherapy for the symptomatic brain
metastases, he presents to your clinic for systemic therapy counseling
and planning.

Aside from tobacco use and HTN, he has no other medical problems.
ECOG PSis 1.

Comprehensive tumor molecular profiling performed on a nodal aspirate
shows the following: microsatellite- stable, tumor mutation burden
(TMB)- 50 muts/mb, PD-L1 22C3 tumor proportion score (TPS) 50%, and

KRAS G12C mutation amongst others.
QAAEN Sxeee E§EHOPA sitc
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ADVANCES IN @ Case Study 1

MMUNCOTHERAPY™

Which of the following is advised as an evidence-based palliative
systemic therapy regimen in this patient’s case?

. Carboplatin/Pemetrexed
Carboplatin/Pemetrexed/Pembrolizumab
Pembrolizumab

. Band C

All of the above

m o O wp

QAAEN Sxeee @; HOPA sitc
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ADVANCES IN @ Case Study 1

IMMUNOTHERAPY™

Answer:

. Carboplatin/Pemetrexed
Carboplatin/Pemetrexed/Pembrolizumab
Pembrolizumab

. Band C

All of the above

m o O w P

QAAEM ———xcco @HOPA Csitc >
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ADVANCES IN @ Case Study 1

MMUNOTHERAPY™
Discussion:
Notable aspects of this patient’s case include the following:

59 y/o gentleman with a 45 pack/year tobacco history presents with adenocarcinoma of the
lung with metastases to the brain and bone.

He has no other medical problems. ECOG PS is 1.

Comprehensive tumor molecular profiling shows: microsatellite- stable, tumor mutation
burden (TMB)- 50 muts/mb, PD-L1 TPS 50%, and KRAS G12C mutation.

On the basis of the landmark KEYNOTE trials, either Pembrolizumab alone (KEYNOTE-024) OR
combination chemoimmunotherapy with Carboplatin/Pemetrexed/Pembrolizumab (KEYNOTE-189) is
a reasonable FDA-approved regimen for this patient due to high tumor PD-L1 (TPS 250%) and
absence of other actionable genomic alterations.

Given high likelihood of brisk response with less toxicity associated with single agent Pembrolizumab
vs. combination chemoimmunotherapy, Pembrolizumab alone is generally favored in this setting (high
tumor PD-L1)-though whether upfront combination therapy might be superior in this setting
remains uncertain.

QAAEN ——ixcoe HOPA Csitc
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ADVANCES IN @ Case Study 2

MMUNCOTHERAPY™

Six months into the treatment course, the patient develops a
grade 3 colitis from Pembrolizumab.

He is admitted and treated with high dose |V steroids and
remains on a slow outpatient PO steroid taper.

Most recent CT torso and MRI brain performed just prior to
hospitalization shows overall partial response to therapy since
initiation of Pembrolizumab 6 months ago; there are no new
sites of disease/evidence of disease progression.

(.:' ?nJ Q‘?Q?C 5[}{:i[.‘1'}-' ]| "IHI..'I'[J”'[_'IE][2"’-' {31 C(."][I.‘I
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ADVANCES IN @ Case Study 2

MMUNCOTHERAPY™

What do you advise next for your patient?

A. Resume Pembrolizumab IV every 3 weeks.
B. Administer Pembrolizumab at extended intervals of IV every 6 weeks.
C. Switch to Carboplatin/Pemetrexed.

D. Transition to active surveillance for now.

‘j AAEM Xcoo @; HOPA sitc
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ADVANCES IN @ Case Study 2

IMMUNOTHERAPY™

Answer:

A. Resume Pembrolizumab IV every 3 weeks.
B. Administer Pembrolizumab at extended intervals of IV every 6 weeks.
C. Switch to Carboplatin/Pemetrexed.

D. Transition to active surveillance for now.

QAAEM ———xcco @HOPA Csitc >
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ADVANCES IN @ Case Study 2

MMUNOTHERAPY™

Discussion:

The patient has had a known, significant immune-related adverse event
(colitis, grade 3).

Suspension of Pembrolizumab and treatment with high dose steroids,
followed by steroid taper over a minimum of 4-6 weeks is advised.

Re-challenge with Pembrolizumab might be considered in future
following detailed discussion of risks, benefits, and alternatives with the
patient.

Immune-related adverse events may be accompanied by continued
durable disease control even in the absence of continued regular
administration of the immune checkpoint inhibitor.

Active surveillance is a safe and viable strategy if the overall disease |
‘)AAEM ACCCO @HOPA sitc
burden is stable. ¥ s
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