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Dreams for Fighting Cancer: ONE Effective Immunity
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Johnson, Douglas B., et al. Nature Reviews Clinical Oncology (2022): 1-14.
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Squamous Cell Head & Neck Cancer
2L after platinum chemo: nivolumab or
pembrolizumab

1L with platinum chemo- pembrolizumab

Malignant Melanoma

Adjuvant ipilimumab, nivolumab, or
pembrolizumab

1L ipilimumab, nivolumab, or pembrolizumab
1L combination nivolumab + ipilimumab

Merkel Cell Carcinoma

2L avelumab or pembrolizumab
Cutaneous Squamous Cell Carcinoma
1L cemiplimab

Hepatocellular Carcinoma
2L nivolumab or pembrolizumab after
sorafenib

Adv. Renal Cell Carcinoma
1L nivolumab plus ipilimumab
2L nivolumab after anti-angiogenic therapy

MSI-H or dMMR Cancers

2L nivolumab in CRC

2L nivolumab plus ipilimumab in CRC

2L pembrolizumab in any MSI-H/dMMR cancer

Cervical Cancer

Vaddepally, Raju K., et al. Cancers 12.3 (2020): 738.

Small Cell Lung Cancer
1L with chemo: Atezolizumab
2L after platinum chemo: nivolumab
Non-Small Cell Lung Cancer
Unresectable Stage 1lI- durvalumab after chemoradiation
1L pembrolizumab TPS250%
1L non-squamous NSCLC
= pembrolizumab + pemetrexed & platinum
- atezolizumab + bevacizumab, paclitaxel & carboplatin
1L squamous NSCLC
« pembrolizumab + carboplatin & (nab-)paclitaxel in
2L pembrolizumab TPS21%
2L atezolizumab or nivolumab

———Triple-Negative Breast Cancer
1L atezolizumab + paclitaxel protein-bound PD-L121%

Gastric & GEJ Carcinoma
2| dMMR or MSI-H: gastnc and GEJ
2L pembrolizumab CPS210: esophageal & GEJ

3L pembrolizumab CPS21: gastric

Classical Hodkin Lymphoma

Post-transplant (Auto or Allo) and 2L in
Transplant-ineligible: pembrolizumab
PMBCL

RIR (3L) pembrolizumab
Locally Adv _or Me__ . Urotheliz
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How to Assess the Real Benefits from

Immunotheraples'?
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PUBMED Citations with “"Real-world
Evidence”
In Title - Increasing By Year
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21st Century Cures Act

FRAMEWORK FOR FDA'S

REAL-WORLD
EVIDENCE
PROGRAM

Other short Helping Families in Mental Health Crisis
titles Reform Act of 2016
Increasing Choice, Access, and Quality in
Health Care for Americans Act

Long title An Act to accelerate the discovery,
development, and delivery of 21st century
cures, and for other purposes.

Enacted by  the 114th United States Congress
Citations
Publiclaw  Pub.L, 114-255 (text)@ (PDF)z)

https://en.wikipedia.org/wiki/21st_Century_Cures_Act#Electronic_health_records_information_blocking
https://www.fda.gov/downloads/ScienceResearch/SpecialTopics/RealWorldEvidence/UCM627769.pdf
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Definitions SN

’
from FDA’s - Data relating to patient health status
RWE and/or the delivery of health care
Framework routinely collected from a variety of

/ sources
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RWE Case Examples to Help US National Actions

Smoking
Death certificate & hospital data
Rate of lung cancer deaths among heavy smokers (men) was 20 times higher than for non-smokers.

Use of real-world data led to national stop-smoking efforts
TERPAEARA
Reyes Syndrome = EIFYRWE
Registry data

«  Over 90% of children afflicted with Reye's syndrome had recently used aspirin

Successful reduction/elimination of baby aspirin use and dramatic reduction in frequency of Reye’s syndrome
provided convincing evidence aspirin was a cause

Beta Blockers & Heart Attacks o A
+  Electronic medical records 5@2 Duk e
« Beta Blockers use linked to 40% reduction in death after a heart attack ﬂm:’
Led to the use of beta blockers in heart attack patients as standard practice HEAT{_‘{E‘SS‘& CIL S ARGOLIC CENTER
Celebrating 100 Yea fn' Health Pollcy

https://nationalhealthcouncil.org/events/real-world-data-real-world-evidence-101/
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Why is RWE or RWD so Important?

Clinical trial RWD
e © o o o o o
e o e ©
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https://nationalhealthcouncil.org/events/patient-centered-real-world-evidence-consensus-recommendations-use-cases/
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RWD Characteristics (1) :
Include Key Stakeholders

Patient “Include key stakeholders (patients, caregivers,
Engagement clinicians, clinical administrators, HTA/payers,
Best regulators, manufacturers) in designing,
Practices conducting, and disseminating Hypothesis

Real-World Evaluating Treatment Effectiveness studies”
Data Study

Best - Berger ML, et al. Good practices for real-world data studies of treatment and/or
5 comparative effectiveness: Recommendations from the joint ISPOR-ISPE Special
Practices Task Force on real-world evidence in health care decision

making. doi:10.1002/pds.4297

BiFffIKey
Stakeholderstl |}

How can researchers apply insights gathered through ™ 1E#EHEFHIET5E

patient engagement to enhance real-world data studies?

https://nationalhealthcouncil.org/events/patient-centered-real-world-evidence-consensus-recommendations-use-cases/
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Traditional RCTs ———)> Utilizing RWD to Generate RWE

* Data infrastructure that collect anli analyze RWD

Randomization supports strong causal inference
= = * Randomization methods adaptedfto

Blinding supports strong causal inference investigational sites

Appropriate enrollment criteria assures patients * If blinding needed — adapted to practices, such as
have the target condition central dispensing to patients

* Simpler monitoring focused on endpoints that

A well-constructed endpoint that allow RCTs to
matter, but collected reliably

determine if the purported effect of the drug is
observed, and that effect is meaningful to « Endpoints utilizing digital tools, ifrthome
patients collection

Reliable data is collected and transferred into * Decentralized study sites that bring in patients
the analvsis datasets across a broader spectrum

RWD Characteristics (2) : Essential Structures
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RWE Can help Improve Patient Selection and
Resource Allocation

Randomized Clinical Trials Expanded Access Programs

REGULATORY AGENCIES
- DATA SUBMISSION

DRUG DEVELOPMENT AND APPROVAL - APPROVAL PROCESS

- PRICE DEFINITION
/,’—:
i
Prospective observational == Administrative health
validating

studies flows

Real world evidence informing

Clinicians
Patients - PATIENTS SELECTION

5 - - improving - RESOURCES ALLOCATION
National and regional health services | ACADEMICRESEARCH
Companies

Pasello, Giulia, et al. Cancer treatment reviews 87 (2020): 102031.
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Broadening The Utility of RWE

Interventional ~ Non-Interventional
. . £« traditional RCTs :
Primary data collection i i |e registry-based
for research « decentralized RCTs | | analyses®
J’iq'}
. pragmatic RCTs \Q
Secondary use of clinical |: i "|e health records-
data i e cluster RCTs or claims-based :
v ; analyses* ;
Single’arm trial

*Non-interventional research ¢ W“‘"’“‘"‘“‘ ervational cohort
and case-control studies; RCT RWDcontrolarm i ojed trial.

Concato J, Stein P, Dal Pan GJ, Ball R; Corrigan-Curay.J. Randomized, observational, interventional, and real-warld—Wi E_l- J/\/{ i%’ EjJSingle-arm Eﬁ ﬁ Eﬂ?ﬁﬁ
} Zlexternal RWD control

https://nationalhealthcouncil.org/webinars/rwe-regulatory-decision-making/
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Examples of Immune checkpoints inhibitors
from RWE?
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atients neoplasm
M) Check for update: 1CD or in VACCR
(N = 5,460,183)

ELECTRONIC HEALTH RECORDS

® Real-World Outcomes for Patients Treated With /
= Immune Checkpoint Inhibitors in the Veterans e

M,Affalrs System [ CRAREE A Skl ]

13,276 A {#
RiBic

BEZR (BLFEEER)

Jennifer La, PhD'; Davldcheng PhD?#; Mary T. Brophy, MD, MPH'#; Nhan V.. Do, MD'#; Jerry|
Nathanael R. Fillmore, PhD**

\L,Ux(J.\

PURPOSE Increasingly broad patient groups are being treated with immune checkpoint inhibitors (ICIs) in clinical
practice, but few studies have assessed their usage and outcomes in large, comprehensive real-world cohorts. Patients with claar
We identified patients who received ICls in the Veterans Affairs (VA) health care system and described patient

site
=11,

characteristics and survival cutcomes across mtf\hple indications. 11,888/\@% L|C|E _— :

METHODS We conducted a retrospective analysis using electronic health record data froi atefdeath date

tionwide. Overall survival (OS) from time of ICI initiation for key indications was estimated by ﬁ % ;E;Et M E'.T F‘i o

also stratified OS by frailty status, as defined by a surrogate index developed in VA data. For seleCrmm P i s 1

further compared outcomes to historic and concurrent control patients treated with standard-of-care reg\mans . "u ment before follow-

d vumwhd te

at the VA, 11,888)

sqe

joea)

RESULTS We identified 11,888 patients who were treated with ICls and determined the cancer type and in-
dication for which they were treated. The cohort is enriched for patient groups that are under-represented in | [ | | | |

pivotal clinical trials (PCTs), including older, nom—Wthe., and/or higher d\se.af;.e burdened patients. Qeneral\y, 0s m"‘fg;gm :‘:“5"“7’:'5'; ey Epdu] ‘f.:m..":;:)' i |..?T§Qs;
observed in the VA cohort is lower than that reported in PCTs. After stratifying VA patients by frailty status, OS | \ | |
among nonfrail patients is more similar to OS reported in PCTs for some indications. Compared with internal VA

control cohorts, patients treated with ICls generally exhibited longer OS for all indications considered.

p

!!!!!!!!

CONCLUSION This study describes ICI outcomes across multiple tumor types in a real-world population at the VA.
For most indications, real-world survival outcomes gea-ak At e inDCTs, but
patients receiving ICIs still achieve longer survival 7 cancers Witl‘l different T\

JCO Clin Cancer Inform 4:918-928. @ 2020 by American Society 0 . .
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La, Jennifer, et al. JCO clinical cancer informatics 4 (2020):
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Characteristic Overall ) N‘SG{G Melanoma RCC SCCHN Urothelial HCC Other

No. 11,888 6,070 1,706 561 810 763 533 1,045
Age, years
<50 230 (1.9 52 (0.9) 99 (5.8) 18(19) 17 (2.1) B8(L.0) 1(0.2) 35(3.3)
5059 L151(9.7)  569(9.4)  186(109) 106(110) 97(120) 40(52) 4584 108 (10.3)
6064 1866 (157) 954 (157) 216 127) 146(152) 146(180) 106(139) 146(27.4) 152(145)
65-69 E 3,430 (28.9) -1,829 (30.1) ) 423 (24.8) -279 (29.00 -255 (31.6) 189 (24.8) lEE (34 ‘3} 268 (25.6)
70-79 | 4098(345) 2167 (357) 534(313) 331(344) 251(310) 303 (39.7) 125(23.5) 387 (37.0)
>80 1,113(04)  499(82) 248(145) 81(84) 43(63) 117(153) 30(56)  950.1)
Treatment start year B B ) ) B B ) B
<2015 378 (3.2) 4(01) 3562100 000 000 101 000 15014
2015 8l6(69) 500(82)  230(135) 43(45) 17(21) 7(09) 306 16015
Re s u Its 1 2016 ~ 2011(169) 1102(182) 274 (16.1) 269 (280) 160(198) 114(149) 1630  76(7.3)
— " 2017  2888(24.3) 1627 (252)  306(17.9) 234 (243) 246(30.4) 257 (337) 98(184) 220 (2L.1)
E EE Real_wor d 2018 4311(363) 2,224(366) 408(239) 320(333) 2/8(343) 288(37.7) 311(583) 482 46.1)
2019 1,484 (12.5) 713 (11.7 130 (7.6) 95(9.9) 109 (13.5) 56 (12. 5) 105 (19.7) 236 (22.6)
. “Male 11,852 (97.2) 5866 (95.6) 1657 (97.1) 948 (9B6) 798 (98.5) 753 (98.7) 530 (99.4) 1,000 (95.7)
b a s I c Frail 7,574 (63.7) 3990(657) 760 (44.5) 656 (68.3) 558 (689) 531(69.6) 363(68.1) 716 (685)
Charlson score B h ) . B ) ) -
(] (] [ 10609 530090 2605 7000 607 9(12) 204 303
chara cter stlcs 1-2 F 3,577 (30.2) 71,623 (265) 731 (43.1) 250(27 1) 316(393) 215 (28.4) lOﬁ(?OO} 326 (31.3)
34 5,537 (468) 3,029 (500) 692 (40.8) 430 (449) 345(429) 315(416) 251(47.3) 475 (456)
25 2,623 (22.1) 1,352 (22.3) 246 (14.5) 261 (27.2) 137 (17.0) 218 (28.8) 172 (32.4) 237 (22.8)
-RﬂCE _ __ B - - - - -
White 9,154 (77.0) 4,433(73.0) 1564 (91.7) 770(80.1) 619 (76.4) 645 (84.5) 336(63.0) 787 (75.3)
Black or AA 1,994 (168) 1,279(21.1) 32(19) 115(12.0) 132(16.3) 82(10.7) 162 (30.4) 192 (18.4)
NH or PI 72(06)  35(06)  10(06) 909 2(02) 1(01) 5(09  10(10)
Al or AN ~ 5005 3005 704 606 709 304 102 505
Asian 4003 2404 503 303 304 101D 306 101
Unknown 569 (48)  260(44)  88(52) 58(60) 47(58) 3l(41) 26(49  50(48)
Ethnicity i i ) ) ) ) ) )
Not Hispanic or Latino 11,114 (935) 5,745 (34.6) 1603 (94.0) 863 (89.8) 753 (93.0) 720 (94.4) 465(87.2) 965 (92.3)
Hispanic or Latino 439 (3.7) 162 (2.7) 43 (2.5) 72(7.5) 34 (4.2) 25 (3.3) 57 (10.7) 46 (4.4)
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20

REAE - BPEEEEMY  HAMEMRBEESN L - EB—KF
tRZARPARE - BER - iEE database?E%%%ﬂ,J\mﬁfTu
EH—Etable 1 - E1Etable 12T ? B2 basic Bicharacteristic
FTIB%REE - 455~ B4 45 - ARBAE ALSBAME &
BEMELtable - ME—T2 - EEEEEZ  MEABHEESSE
2y




NSCLC Pembro + platinum 1L Melanoma nivolumab 1L Urothelial ICI 2L+
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Multivariate and Univariate Cox Model Relative to

* L]
Historic Controls
Univariate Multivariate
Indication Treatment Historic Reference HR (95% CI) P HR (95% CI) P
NSCLC 1L Pembrolizumab Platinum doublet 0.641 (0.561 t0 0.732) < .001 0.625 (0.546 to 0.715) < .001

)
Pembrolizumab + platinum  Platinum doublet 0.635 (0.503 to 0.801) < .001 0.619 (0.489 t0 0.782) < .001
NSCLC 2L+ Pembrolizumab or nivolumab Docetaxel 0.671 (0.623 t0 0.722) < .001 0.632 (0.592 to 0.69) < .001
RCC 1L Ipilimumab + nivolumab Targeted therapy 0.507 (0.252 to 1.017) .056 0.507 (0.252 to 1.019) 057
RCC 2L+ Nivolumab Everolimus 0.641 (0.524 10 0.784) < .001 0.61 (0497 10 0.75) < .001
Urothelial 2L+ | icl " Chemotherapy  0.801 (0.646 10 0.993)  .043 0.722 (0.573100.909) 006
Melanoma 1L Nivolumab Chemotherapy  0.263 (0.195 to 0.355) < .001 0.278 (0.204 to 0.379) < .001

It has limitations to guide or prove indications because of database limitations

(predominantly male, frailty to receive chemo, etc..)

La, Jennifer, et al. JCO clinical cancer informatics 4 (2020): 918-928.
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IFCT-1502 CLINIVO: real-world evidence of long-term survival with
nivolumab in a nationwide cohort of patients with advanced non-small-cell
lung cancer”
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FCT 1502-CLINIVO study

* Aretrospective study of patients who received nivolumab as part of the
French expanded access program (Autorisation Temporaire d’
Utilisation) that took place from January 2015 for squamous, and June
2015 for non-squamous NSCLC, until August 2015.

* Nivolumab (3mg/kg every 2 weeks) was available upon physician request
after the failure of at least one prior line of platinum-based
chemotherapy.

» A total of 1946 patients were included in this program.

» The study was approved by the Protocol Assessment Committee of the
French Respiratory Medicine Society on 15 June 2016, the Consulting
Committee for Information Technology on Health Data on 12 July 2016,
and the National Commission on Informatics and Liberties on 28
December 2016.

was registered in ClinicalTrials.gov database under the ID

“+ The stud
N CT0I53 4346
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Characteristics of the 902 patients who received
nivolumab enrolled in the IFCT 1502-CLINIVO study

Squamous (n = 317) Non-squamous (n = 585) Total (N = 902)
Sex F n (%) 58 (18.3) 214 (36.6) 272 (30.2)
Age (years) Median 66 63 64
Range (36.4-86.6) (34.1-88.2) (34.1-88.2)

Smoking Never smoker n (%) 18 (5.7) 88 (15.1) 795 (88.2)

Smoker n (%) 299 (94.3) 496 (84.9) 106 (11.8)
Number of pack-years Median 40 35 40

Range (1-130) (0.3-132) (0.3-132)

Number of prior lines s n (%) 80 (25.2) 163 (27.9) 243 (26.9)

2 n (%) 115 (36.3) 170 (29.1) 285 (31.6)

3 n (%) 64 (20.2) 113 (19.3) 177 (19.6)

4 n (%) 44 (13.9) 71 (12.1) 115 (12.7)

>4 n (%) 14 (4.4) 68 (11.6) 82 (9.1)
Brain metastasis (at initiation of nivolumab) No n (%) 277 (87.4) 428 (73.2) 705 (78.2)

Yes n (%) 40 (12.6) 157 (26.8) 197 (21.8)
PD-L1 (IHC) Negative n (%) 18 (85.7) 32 (57.1) 50 (64.9)

Positive n (%) 3 (14.3) 21 (37.5) 24 (31.2)
Performance status (initiation of nivolumab) 0 n (%) 63 (20) 134 (23.2) 197 (22.1)

1 n (%) 195 (61.9) 331 (57.3) 526 (58.9)

2 n (%) 49 (15.6) 99 (17.1) 148 (16.6)

3 n (%) 6 (1.9) 13 (2.2) 19 (2.1)

4 n (%) 2 (0.6) 1(0.2) 3 (0.3)

Missing n 2 7 9

IFCT, French Cooperative Thoracic Intergroup; IHC, immunohistochemistry; PD-L1, programmed death-ligand 1.

Molinier, O., et al. ESMO open 7.1 (2022): 100353.
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OS/PFS Of The 902 Patients Enrolled In The French Cooperative Thoracic
Intergroup (IFCT) 1502-CLINIVO Study After Initiation Of Nivolumab.

A
1.0 Median overall survival, 9.7 months (95% CI 9.0-11.1)
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Predictors of OS in the 902 patients who received
nivolumab enrolled in the IFCT 1502-CLINIVO study

Cox model for 0OS
Univariate model Multivariate model

Factors n HR 95% Cl P HR 95% Cl P
Gender Female 272 1.000

Male 630 0.919 (0.79-1.07) 0.2780
Age class | LT70y 670 1.000

GTE70y 232 0.993 (0.85-1.17) 0.9347
Smoking No 106 1.000

Yes 795 0.909 (0.73-1.13) 0.3972
PS class LT2 723 1.000 1.000

GTE2 170 2.165 (1.81-2.59) <0.0001 2.048 (1.69-2.47) <0.0001
Histology NSCC 585 1.000 1.000

scc 317 1.124 (0.97-1.30) 0.1187 1.234 (1.05-1.45) 0.0120
Brain metastasis No 705 1.000 1.000

Yes 197 1.216 (1.03-1.44) 0.0243 1.229 (1.02-1.48) 0.0278
Liver metastasis No 600 1.000 1.000

Yes 212 1.640 (1.39-1.94) <0.0001 1.585 (1.34-1.88) <0.0001
Bone metastasis No 508 1.000 1.000

Yes 305 1.292 (1.11-1.51) 0.0010 1.257 (1.07-1.47) 0.0044
Steroid administration No 817 1.000 1.000

Yes 81 1.519 (1.19-1.93) 0.0006 1.175 (0.91-1.52) 0.2135

Cl, confidence interval; GTE, greater than or equal; HR, hazard ratio; IFCT, French Cooperative Thoracic Intergroup; LT, lower than; NSCC, non-squamous cell carcinoma; OS, overall
survival; PS, performance status; SCC, squamous cell carcinoma.

Molinier, O., et al. ESMO open 7.1 (2022): 100353.
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Duration of nivolumab treatment (red line) and
first post-nivolumab treatment (blue line)

c

|

M Duration of nivolumab
W Duration first systemic treatment post-nivolumab
W On going first systemic treatment post-nivolumab

received a systemic treatment

post-nivolumab (n = 450)

RWE presents Long-term Outcomes with PD-1 Inhibitors in A Real-world Setting

Molinier, O., et al. ESMO open 7.1 (2022): 100353.
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European Review for Medical and Pharmacological Sciences 2021; 25: 6548-6556

Real-world results of immune checkpoint
inhibitors from the Taiwan National Health
Insurance Registration System
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Cohort selection diagram

Patients approved to receive ICIs between
April 1,2019, and September 30, 2020
(N =2,648)

Patients with any ICI claims
(N=2,367)

¥

Patients initiating ICIs before March 31,
2020
(N=1,644)

| Patients initiating ICIs afier March |
' 31,2020 (N =723) !

Cohort (N = 1,644)

Age-years

Median (IQR) 63.6 (55.9 10 70.9)
<65 884 (53.8%)
> 63 760 (46.2%)
Sex-number (%)
Male 1232
Female 412
ECOG performance status score-number (%)
758 (46.1%)
1 885 (53.8%)
Unknown 1 {0.1%)
Immune checkpoint inhibitors-number (%)
Pembrolizumab 648 (39.4%)
Nivolumab 925 (56.3%)
Atezolizumab 7 (4.3%)
Indication-number (%)
Melanoma 138 (8.4%)
109 (6.6%)
137 (8.3%)
154 (9.4%)
10 (0.6%)
112 (6.8%)
atic reinoma (1-line) 33 (2.0%)
Head and neck squamous cell cancer 222 (13.5%)
Gastric cancer 213 (13.0%)
Renal cell carcinoma 108 (6.6%)
Hepatocellular carcinoma 408 (24.8%)
31

Hsieh, S. T., et al. European review for medical and pharmacological sciences 25.21 (2021): 6548-6556.
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Adverse Events

irAEs Discontinuation due to AEs
Patients registered
Indications for discontinuation Patients Patients Patients
(n) n (%) n (%) n (%)
Melanoma 119 6 (5.0%) 138 0 (0%)
NSCLC_SQ (2-line) 89 10 (11.2%) 109 5 (4.6%)
NSCLC_Adeno (3-line) 111 13 (11.7%) 137 6 (4.4%)
NSCLC (1-line) 122 16 (13.1%) 154 12 (7.8%)
CHL 6 0 (0%) 10 0 (0%)
UC (2-line) 80 7 (8.8%) 112 1 (0.9%)
UC (1-line) 26 3 (11.5%) 33 0 (0%)
HNSCC 175 9 (5.1%) 222 1 (0.5%)
GC 203 9 (4.4%) 213 2 (0.9%)
RCC 81 5 (6.2%) 08 2 (1.9%)
HCC 353 41 (11.6%) 408 17 (4.2%)
Total 1,365 119 (8.7%) 1,644 46 (2.8%)

AE, adverse event; irAE, immune-related adverse event; NSCLC, non-small-cell lung cancer; CHL, classic Hodgkin’s
lymphoma; UC, urothelial carcinoma; HNSCC, head and neck squamous cell carcinoma; GC, gastric adenocarcinoma; RCC,
renal cell carcinoma; HCC, hepatocellular carcinoma.

Hsieh, S. T., et al. European review for medical and pharmacological sciences 25.21 (2021): 6548-6556.
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Best response and PFS

Best response Progression-free survival
Patients Stable Median Event
Indications (n) CR PR disease ORR DCR (95% Cl) rate
Melanoma 138 4 35 25 28.3% 46.4% 3.5(2.8t04.7) 73.2%
NSCLC_SQ (2-line) 109 1 34 19 32.1% 49.5% 3.1 (2.6t04.7) 70.6%
NSCLC_Adeno (3-line) 137 0 49 15 35.8% 46.7% 3.2(241t04.9) 73.0%
NSCLC (1-line) 154 2 58 15 39.0% 48.7% 33(2.5t05.7) 64.9%
CHL 10 0 - 3 40.0% 70.0% NR (2.1 to NR) 30.0%
UC (2-line) 112 11 34 14 40.2% 52.7% 3.8(291t05.7) 59.8%
UC (1-line) 33 4 10 3 42.4% 51.5% 2.7(2.1t08.3) 72.7%
HNSCC 222 13 55 19 30.6% 39.2% 25(22t03) 75.2%
GC 213 5 19 11 11.3% 16.4% ICls approved in2L
RCC 108 9 34 13 39.8% 51.9% melanoma and monotherapy
HCC 408 20 78 58 24.0% /Eigyy in 1L NSCLC
G 9.1%
Total 1644 69 410 195 29.1% %\ I

Curative Effects and Responses Involving 1L Melanoma and NSCLC were Poorer than RCTs

Hsieh, S. T., et al. European review for medical and pharmacological sciences 25.21 (2021): 6548-6556.
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Strengths and Limitations of RWE Analysis
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Strengths
and

limitations of

RWE about

Strengths of RWE

Limitations of RWE

Lower. ction bias in study

'on compared with RCTs

1.3 20 DIZ2IRERCT
AEETRGE

Potential focus on efficacy in special
patient populations, often
under-represented in (or excluded
from) RCTs

Production of evidence in a setting
suffering from the absence of an RCT

Description of treatment efficacy in
“clinical practice” heterogeneous
population

Description of treatment efficacy in
special patient populations

Evaluation of efficacy in settings
where an RCT has not been
performed (e.g., rare
subpopulations)

Production of evidence in a setting
suffering from the absence of a direct

Nonrandomized comparison of
patients receiving different

e The absence of a control group does
not allow the accurate estimation of
the efficacy compared with previous/
alternative standard

« Quality of data sources, collection, and
verification could be lower compared
with clinical trials

%
2L.ERMWERE - A
% BEERELLRCTE

* Selection bias is inherent in
nonrandomized groups and cannot be

treatments for the same condition comparison avoided even with statistical techniques
treatment (e.g., propensity score, multivariate
o L H analysis)
efflca(y .3. 'n@ﬁﬁﬁﬁ progp%lty, . = Quality of data sources, collection, and
multlva"ateﬁ#ﬁ'%B;ﬁi‘;gyﬁ%bms verification could be lower compared
with clinical trials

Results produced within a specific
geographic and/or economic context
cannot be applied to different contexts

Use of treatments within specific * Production of evidence in patients
geographic and/or economic

contexts

with different characteristics
compared with RCTs (due to
ethnicity, characteristics of disease,
other treatments)

* Production of pharmaco-economic
data within a specific country or a
specific health system

4, FAESMEE!
EZBL: ol

Abbreviations: RCT, randomized controlled trial; RWE, real-world evidence.

Di Maio, Massimo, Francesco Perrone, and Pierfranco Conte. The oncologist 25.5 (2020): e746-e752.
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Wrengths of RWE Limitations of RWE

Description of rare toxicities Potentially larger number of patients Lack of experience of doctors in clinical
compared with those enrolled in RCTs practice in appreciating rare drug-related
toxicity
Description of tolerability in Lower selection bias in study Description of adverse events could be less
“clinical practice” population compared with RCTs. accurate compared with the close monitoring
heterogeneous population and prospective collection within RCTs

Description of tolerability in Potential focus on tolerability in special
special patient populations patient populations, often ~ A
Strengths and under-represented in (or excluded 3.%%15,‘]5%2 Eﬁﬁé‘gﬁé Smof

limitations of from) RCTs SEERY sOse
RWE about Description of long-term Longer follow-up compared with
treatment toxicities primary analysis of RCTs: useful for

Sl description of long-term toxicities
tomrablllty and Accuracy of results

If designed as prospective collection of If designed as retrospective collection of
adverse events safety data in the “real-world” setting, safety data in the “real-world” setting, lower
good accuracy of results accuracy of results and risk of “falsely

reassuring” data.

Establishment of a causal relationship
between the drug and the adverse events can
be more difficult compared with prospective
clinical trials.

Incorporation of PROs into If designed as prospective collection of If designed as retrospective collection of

2.5 95T A prospective
collection (R #:1E

description of toxicity safety data in the “real-world” setting, safety data in the “real-world” setting, no
possibility of inclusion of PROs in the possibility of inclusion of patient-reported
description of AEs outcomes in the description of AEs

Abbreviations: AEs, adverse events; PROs, patient-reported outcomes; RCT, randomized real-world evidence.
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Challenges in Immunotherapy and Future
Perspectives
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(1) Cost-effectiveness of ICIs

B 1  |CERto Reflect the Value of New Drugs

-

Costsyew — Costsorg

ICER = : ~
Effectsyew — Effectsgig s s"\

Costs

Incremental Cost- Costs

Effectiveness Ratio

(ICER*) s
@

*ICER is expressed as how muchwe
need to spendto gain one life year (or
quality adjusted life year)
Qual IJf Ye Quall Life Y
According to the WHO, costs less than = L = [e) ) S

three times the national annual GDP

per capita is considered cost-effective
Newdrug currentSoC
Pay for value
Source:
1 !)vurmvjrsd MF, el al Methods for the economic evaluation of health care programmes. Oxford university press;
2015.
2. MEEARRLESDL - SREIENR Rl 1= te o Aol o) WA - LT 201703-10. 77
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Cost-effectiveness of pembrolizumab as monotherapy or in combination C.H. Wang'; H.L. Le?; R. Borse?; D. Chirovsky®; L. Chien?;
. . - . - iterid
with chemotherapy versus EXTREME regimen for the first-line treatment of  [EAZRELRSEICY

- . . - “Hematology/Oncology, Ct Keelung, Tawan; "MSD LLC Taipts, Tatwan;

recurrent or metastatic head and neck squamous cell carcinoma in Taiwan o vt s W Nk o U Mot s O

WSO Intomational GmbH, Singagore, Sgapore; SCORE Asia Pacific, NSW, Ausiraia

] P E Incremental P vs E \ N

CPS21 - f9QALYs: Pembrolizumab

LYs 2.07 1.24 0.83

QALYs 22 0.73 049 aloneLGEXTREME#$(1.22>0.73) « 854
Costs (NTD) 3 1,964, % 1,200,7 $ 764,072 o)
Disease management $ 482,095 $ 289,069 $ 193,026 % ,EH iE j][] T NT764’072
Drug acquisition $ 1,423,174 $ 769,513 $ 653,661
PD-L1 test cost $ 1,934 NT$ 0 $1,934 /{ N
Drug administration $3,333 $ 63,308 $ -59,925- > p " -
Subsequent treatment §52,752 $28,190 $24,562 CPS220 - #9QALYs: Pembrolizumab
AE management $ 1,572 $ 50,708 $-49,136 alonetLEXTREME#F(1.46>0.78) - &%
ICER (Cost / LY) $ 920,231 i
ICER (Cost / QALY) $ 1,571,914 %ﬁHiEDHTNTl,OZS,?,SQ
LYs _ , 247 7 | 1.15
QALYs 1.46 0.78 0.68
Costs (NTD) $ 2,253,284 $ 1,224,925 $ 1,028,359 CONCLUSION
Disease management $ 564, 836 $310,197 $254,639| . Atawillingness-to-pay threshold of 3 times Taiwan GDP per capita (NT$ 2,531,886), the
Drug acquisition $ 1,625,334 $ 770,812 $ 854,522 resgilanl incremenla_l cost/QALY for both P+C and P are considered as cost-effective
PD-L1 test cost $3,193 $0 $3,103 gg:;g:‘sscompared with the current standard of care for the 1L treatment of R/M HNSCC

CEA should be calculated based on RCTs, not RWE. (Fit-for-purpose design)

3 OS]

SESE demonstrating greater cost-effectiveness value.
| ICER (Cots / QALY) | | | $ 1,516,713
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(2) Evolving Guidelines in Cancers

"p
@‘ CHEMOTHERAPY -§:§-@~|
p TARGETED DRUGS pp
$ IMMUNOTHERAPY !1.& pp
9& @&
®, 9.9.£9, Py
1950 1970 1990 2010

https://www.lungcancerresearchfoundation.org/research/why-research/treatment-advances/
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(3) The Clinical Trial Landscape for

PD1/PDL1 Immune Checkpoint
Tnhihiftare
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H Immuno-oncology
[ Targeted therapy
B Chemotherapy
M Radiotherapy
B Chemoradiotherapy
[ Multi-way combo
[ Others
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Tang, Jun, et al. Nature reviews Drug discovery 17.12 (2018): 854-856.
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(3) Emerging IO combination (HNSCC as

eayamnle)

Study Indication Arms Endpoints Institution
NCT02764593 LA SCCHN Nivolumab + cisplatin Dose-limiting toxicity Radiation Therapy Oncology Group
(Phase 1) Nivolumab + high-dose cisplatin
Nivolumab + cetuximab
Nivolumab + IMRT
NCT02124850 LA SCCHN (stage Motolimod + cetuximab Change in immune biomarkers University of Pittsburgh Medical
(Phase 1) 1-IVA) Motolimod + cetuximab + ni i 'SP Center
NCT01860430 LA SCCHN (stage Cetuximab/IMRT + ipilimumab Determining starting dose University of Pittsburgh Cancer
(Phase 1b) 1I-1VB) Clinical response, PFS, potential Center
biomarkers
NCT01935921 High-risk LA Cetuximab/IMRT + ipilimumab Determining starting dose National Cancer Institute
(Phase 1) SCCHN (stage 111~ Clinical response, PFS, potential
IVB) biomarkers, dose response
NCT02938273 LA SCCHN (stage Cetuximab/RT + avelumab Safety The Netherlands Cancer Institute
(Phase 1) n-1v) ORR, changes in tumor
microenvironment
NCT02999087 LA SCCHN (stage Cetuximab/RT + avelumab vs Cisplatin/RT PFS Groupe Oncologie Radiothérapie
(Phase 3 HI-1VD) (fit patients) OR cetuximab/RT (unfit 0, safety Téte et Cou
REACH trial) patients)
NCT03051906 LA SCCHN Cetuximab/RT + durvalumab PFS Azienda Ospedaliero-Universitaria
(Phase 1b Safety Careggi
DUCRO HN)
NCT02643550 Pretreated R/M Cetuximab + monalizumab Safety University of Pennsylvania
(Phase 1, 2) SCCHN ORR
NCT02318901 Advanced SCCHN Pembrolizumab + cetuximab Determining recommended dose Western Regional Medical Center/
(Phase 2) Advanced mCRC Safety, ORR, OS, PFS, changes in Cancer Treatment Center of
(KRAS/BRAF/NRAS circulating DNA America
wt)
NCT02713373 Unresectable Pembrolizumab + cetuximab Safety, PFS. tumor response rate Roswell Park Cancer Institute
(Phase 1/2) mCRC ORR, 0S, changes in blood biomarkers

NCT03174405
(Phase 2
AVETUX-AIO
KRK 0216)

Untreated mCRC
(RAS|BRAF wt)

Avelumab + cetuximab + FOLFOX

Ferris, Rabert L., et al. Cancer treatment reviews 63 (2018): 48-60.
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Summary and Conclusion
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