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Lesterhuis WJ, et al. Nat Rev Drug Discov. 2011 Aug 1,10(8):591-600.
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Matsueda S, Graham DY. World J Gastroentercl. 2014:20(7):1657-66.
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EICIESE HHEIESZE
( Activating receptors ) ( Inhibitory receptors )
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\ g CD137 %
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p i EEREnS PRERTER S
( Agonistic antibodies ) T4 BRI ( Blocking antibodies )

Chang DY Clin Exp Med. 2014 Aug;14(3):305-13.
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100
Nivolumab Docetaxel
(n =427) (n =427)
80 - Median OS, mo 1.1 8.1
(95% Cl) (9.2-13.1) (7.2-9.2)
1-year 0
HR (95% CI) 0.68 (0.59-0.78)
T 60 - 48.0%
(7))
(@) .
40 - :
! 4-year
14.2%
20 - i ;
| | : i e cosee DOCEtaxel
0 I T I g I i I f I | T I |
0 6 12 18 24 30 36 42 48 54 60 66 72 78
No. at risk Months
Nivolumab 427 280 205 150 113 84 70 64 55 54 50 30 6 0
Docetaxel 427 264 145 84 57 45 34 26 19 12 9 4 0 0

. 5-year OS rate (nivolumab vs docetaxel): 12.3% vs 3.6% (CheckMate 017; SQ); 14.0% vs 2.1% (CheckMate 057; NSQ)

aMinimum follow-up for OS: 62.6 months (CheckMate 017), 62.7 months (CheckMate 057).
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PFS rate post landmark?

2 years 3 years 4 years 5 years

2 years progression free 11% s T6%

1
yﬁ;rﬁ;rﬁ;rﬁ?fﬁ?fﬁ?ﬁ?ﬁ?ﬁ?ﬁ?ﬁ% 68%
1

T Q/‘

 60%

3 years progression free 7%

/////////////////@ 00%

4 years progression free 6%

'///////////////////////////% 78%

> 88%

Survive at 5 years?

— 82%

— 93%

— 100%

« There were 4, 1, and 0 patients who had PFS = 2, 3, and 4 years, respectively, in the docetaxel arm; none of these patients

survived = 5 years

aBased on Kaplan—Meier estimates; "Number of patients at risk.
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Chemotherapy for all-comer Immune checkpoint inhibitor

Targeted therapy for oncogene-driven ’ﬁ A EE I:FI EI‘] %Eiﬁﬁ Eﬂﬁ; I:FI E,‘] %Eiﬁﬁ
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Front. Immuno l., 19 April 2018

77 yr, male, melanoma, stage IV
Pembrolizumab 200mg one dose
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PD-1/PD-LURE SHIEIRISEMITIEY : SHE

i
EEEANENEESE PR IR S

- PhiEsE T AR R AR | « FRfEE A N BfERAI MR BRI SR iRt R
an: TMB, MSI-H, dMMR, Fii/R B948AE ( Tregs, MDSCs, TAMSs,
TRE. BEE. REANZE. EERA: - CAFs ) . #8EEF ( VEGF, IL-6,
FREMEIAGKE; DDRER; EGFR/ALK, “ge TGF-beta, IL-17 ) . 99F ( PD-L1,
MDM2, STK11; {AZHpEHE INETAET; 3p LAG3 ) . RRMEESERRERE. ¥
ek, 11q.135 1% MHCZERIX, PD-L13E DES ( GEP, IMPRES, TideZk ) .
X

SEABRER : B RERE ' PRIS : SMERRAIRRE

BMRIETEY (ELREET. K  EEHEAIRS R RIS AT
57 ) . SR BRI BRI 0 SN ( SHIE. EEET,
MER, EBV ) , MR , BRERE , T
MREARZSHEE, HLA
* SMEBIAEROEUR (20 FRIRIR RN
=) . Heinlfy (7. 7. TAF)
Ma W et al. J Hematol Oncol. 2016,;9:47. Gibney GT et al. Lancet Oncol. 2016;16:e542-e551. Spranger S. Int Immunol. 2016 Aug,;28(8):383-91. Yuan J et al. J Immunother Cancer. 2016,4:3. Sharma P, Allison JP. Science.

2015;348(6230):56-61. Goodwin PJ et al. J Clin Oncol. 2010;28(26):4019-4021. Yuan J et al. J Immunother Cancer. 2016;4:3. Davies H et al. Nature. 2002;,417:949-954. Mok TS. Nat Rev Clin Oncol. 2011,;8:661-668. Sharma P, Allison JP.
Science. 2015;348(6230):56-61. Harold J. et al. J Clin Oncol. J Clin Oncol. 2017 Apr 20;35(12):1341-1367.
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A HERBMARE AJRETCAARE
1, REmRE
1, KRIEHME : iFETHEHR 2, STK11/LKB13&3%
/PD-L1ZRE 3. ExIEEIPHTE : EGFR3E3E,
2, TMB/RIEEHMERER ALKEHE, PTENERZ

3. DNAR{A{EE ( DDR ) EFze 4, MDM2zRpxTR%k

Z5: POLE, POLD1, BRCA, 5. DNMT3A3E¥

ERCC1l, PMS2% 6. 1lql3eaifiig

4. DNAfSEC(ZSTRPE : MSI- 7. MHC I{gFiX
high/dMMR 8. THMHRESEIZTEREEE !
5. KRAS/TP53EE3zEZ JAK1/2. B2M. IFNGR1,
6. SHBESEER . HPV+EHE , IFNGR2. APLNR
EBV+8¥#E, HibiE? 9. BZ(EMEREAE (ke
7. IRIH >10mg/d )

8. BER¥ 10, SFHEAMERESR

9, IESZEMETATT 11, Sk
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PD-1/PD-L1{&&E =HPFHIFIERCH - PD-L1

T cell T cell ) &y .
PD-L1{Egbiomarkerfi4S4iE :
PD-1 > PD-L12ELRIAER
v hEEhETEEE 0% ~ 100%I4ApEZRIAPD-L1
PD-L1 poRR-L1 > PD-LIEAMEE AT SLEMES (I )
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NSCLC Melanoma SCCHN Bladder RCC
n=4930 n=3407 n=274 n=703 n=1918

<% B >1%t04% Bl >5%to49% M >50%

PD-L1 expression in tumour cells:

SCLC
n=615"

@ ( FRtE )
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Response Rate by TPS <br />(RECIST v1.1, BICR)



PD-L1250% , K&FbiT . —Z%ZEIT | 3FOSIERIE LS

Events, HR
N n (%) (95% Cl)
100 Pembrolizumab2 154 97 (63) 0.65
207 Chemoth 151 113 (75) (0:50-2.86)
emotherapy - b
< 80 . 51.7% P =0.001
-  70- : 34.2% :
® : : 43.7% .
2 60 : : 24 9°/: ; 41.0% Median (95% CI)
20 e S e S 249% 1235%  263mo (18.3-40.4 mo)
» : : e 14.2 mo (9.8-18.3 mo)
T 401 : : ‘..*'“'IIIII.II.IIL
) . . .
30- : - : :
5 : - L] Il Illli”' 111 1y
20- : . ;
104
0-
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48
Time, months
No. at risk

Pembrolizumab 154 136 121 112 106 96 89 85 78 73 73 69 66 64 50 24 5
Chemotherapy 151 124 108 88 80 69 61 56 48 46 44 37 35 33 24 14 6

aEffective crossover rate from chemotherapy to anti-PD-L1 therapy, 64.9% (98 patients in total crossed over to anti-PD-[L]1 therapy: 83 patients crossed over to pembrolizumab during the
study, and 21 patients received subsequent anti—-PD-L1 therapy outside of crossover; patients may have received >1 subsequent anti—-PD-L1 therapy). PNominal P value.
Data cutoff: February 15, 2019.



PD-L121% , OBATFRABIARE , (BFRE<1%(BREAEE

Subgroup [0S, mo [mos, mo| HR | HR (85% Ci)

PD-L1<1%

Overall (n = 854) 11.1 8.1 068 —* 100 Nivoluma
_ —_— b Docetaxel
Male (n=527) 10.4 7.4 0.65 | (n=163) (n=153)
Female (n=327) 12.1 9.2 073 ——! 80 Median OS, mo 9.7 7.8
ECOG PS? : (95% Cl) (7.6-13.3)  (6.7-10.5)
0 (n=243) 18.4 13.3 0.57—*— L vear HR (95% CI) 0.76 (0.61—0.96)
>1 (n = 608) 8.6 6.7 070 —* . 60~ Y
Age, y i §
<65 (n = 491) 11.5 78 066 —— n
_ e o B 2-year
> 65 (n=363)  10.2 86 0.71 | 40 23.79%
>75 (n=72) 7.2 92 1.19 - : '
sQ (n=269) 9.2 6.0 061 —— | . | | S'zoe/ar
NSQ (n = 585) 12.2 9.5 0.71 — ! E : 2.0% Nivolumab
PD-L1 ' ! : A—A
<1% (n = 316) 9.7 7.8 0.76 — 0 | : | : | I | i : | | D?Cetaxlel
> 1% (n=364) 134 85 061 —=— 0 6 12 18 24 30 36 42 48 54 60 66 72 78
Non-evaluable (n = 174) 9.3 7.7 072 —a | No. at risk Months
' 05 1 5 163 105 73 52 38 27 18 15 12 11 10 8 3 0
: 153 95 50 31 20 13 10 9 6 3 3 0 0 0
NIVO Chemo
G—

Hazard ratios were not reported for subgroups with < 5 patients per treatment group. 2Not reported in 2 and 1 patient(s) with nivolumab and docetaxel, respectively.
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SP142 SP263
(Spring (Spring

PD-L1 28-8
ntk®#R  (Abcam)

Bioscience) Bioscience)

2259 | Nivolumab | Pembrolizumab Atezolizumab Durvalumab

PLEY VNS BMS Merck Roche AstraZeneca

22C31% 28-8 1%
100% PR 1% 28) 20

SP142 TC1IC1 SP263 26%
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TMB5SPD-L1ZFRAHEIEIZ , BXEBFFRNITH

»n 1,000
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PD-L1, % tumor expression
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dMMR, MSI-H (LynchE&4E) :

dMMR : SEEEE S ( MLH1, MSH2, MSH6, and PMS2 )

MSI-H . S EMEEARRE

RRRTRFEES)L, ZEMERNE

¥

Normal IHC

ELIGIBLE FOR KEYTRUDA

MSS MSI-L MSI-H
No microsatellite markers Instability shown in 1, or 1% to Instability shown in 22, or 230%, MSI
exhibit instability 29%, of the microsatellite markers of the microsatellite markers FCtR
es
\2 N results®®
e Loss of MLH1(J)Loss of MSH2(J)Loss of MSH6(J)Loss of PMS2
Intact expression of all MMR
MMR proteins is detected IHC
test
results®®
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dMMR, MSI-H (LynchZR&fE ) : RERTHFEES)L, ZEMENE

Objective . Complete response
Response Rate

n=149

39.6%

(95% Cl, 31.7—47.9) : Partial response

% V;Iétl;nl:::z;ion Median duration of response
= had not been reached
178% (range: 1.6+ to 22.7+ months)
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POLE: 2.79%
POLD1: 1.37%
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Nat Med. 2019;25(1):141-151.
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Science. 2015 Apr 3;348(6230):124-8.
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LLLLLL Oncol. 2017 Jul;18(7):895-903.
JAMA Oncol. 2019 Jul 11.


https://www.ncbi.nlm.nih.gov/pubmed/?term=10.1001%2Fjamaoncol.2019.1478
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XU ( Bifidobacterium ) {@itiPD-L1RYRIEI A3
CTLA-AR9T Uk T PmEME - -- eSSt &= ( B. fragilis ) BkEZHZUMTE ( B.thetaiotaomicron )
RAMEZRSHINSCLCAIRCCEE SEIPD-1/PD-LUPHEIFIIETTHZ , SEHER-X=ER

( Akkermansia muciniphila ) 3%

#FFE/E ( Faecalibacterium ) FI#8&E B ( Clostridiales ) JLAESPD- 1R EE=EEE
THRPFSIRER

JLPD-Liafr BREE KWNLTE ( Bifidobacterium longum ) | F=SHIMEE ( Collinsella
aerofaciens ) F1ERIZEKE ( Enterococcus faecium ) EiZEEETEINES

EERE TR e T AR
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2 vs 26 months for pATB therapy vs no pATB
therapy, respectively (hazard ratio [HR], 7.4; 95%
Cl, 4.2-12.9)
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SRS ERIPINSTGNREISTT 173

I Efmiaiss (upil)
NAESREAEIEH] (NLR) 5 LDHE e NLR>3
LT XS IS Hn1fE LT XSS N1.24 e LDH> IFE{ELR
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NSCLCEREPFSFIOSTE K KEBBN © 71%

WREREBX  28%
P=0.002
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WIRirAEERHEHAZINBERSTT T

1.0+

== No toxicity == No steroids

Any toxicity \ Steroids
- ' \ P=07

0.6+

S
o
1

o

o
1

0.6+

0.4+ 0.4+

Overall Survival
(probability)
Overall Survival
(probability)

Conclusion
029 - 021 IrAEs are common in patients treated
- N with ipilimumab. In our experience,
’ poor om0 9 ’ P BB ® W approximately one-third of ipilimumab-
— Tima ot N Tima ) treated patients required systemic
Ayoidy 28w & @ 1 1 Seas @ s @ v & corticosteroids, and almost one-third of
C .. e Dy _— those  required  further  immune
. Any ity . Steoids suppression with anti-TNF therapy.
%-0‘8_\ o £ o 7 Practitioners and patients should be
320 Y H prepared to treat irAEs and should
L.“:g ” \‘1\_\ é% understand that such treatment does not
é& A% £s affect OS or TTF.
é 0.2 g
0 é 1I2 1I8 2|4 310 0 é 1I2 1I8 2I4 3]0
Time (months) Time (months)
No. at risk No. at risk
Aoidy &m0 & 1 Seas 1 » 8 93

Journal of Clinical Oncology 33, no. 28 (October 2015) 3193-3198.
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Tumour foreignness
Mutational burden
Tumour sensitivity
to immune effectors General immune status

MHC expression, Lymphocyte count
IFN-y sensitivity

X
Absence of inhibitory AY Immune-
tumour metabolism cell infiltration
LDH, glucose utilization Intratumoural T cells
Absence of soluble inhibitors Absence of checkpoints
IL-6, CRP PD-L1

Science 2016. 352 (6286), 658-660.
Schalper et al.2018 ASCO
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BB RAME/THE : REFIMEERE

Mechanism

Examples

tumor cell
intrinsic

tumor cell
extrinsic

absence of antigenic
proteins

absence of antigen
presentation

genetic T cell
exclusion

insensibility

to T cells
absence of

T cells

inhibitory immune
checkpoints

immunosuppressive
cells

low mutational burden

lack of viral antigens

lack of cancer-testis antigens
overlapping surface proteins

deletion in TAP
deletion in B2M
silenced HLA

MAPK oncogenic signaling
stabilized b-catenin
mesenchymal transcriptome
oncogenic PD-L1 expression

mutations in interferon gamma
pathway signaling

lack of T cells with tumor
antigen-specific TCRs

VISTA, LAG-3, TIM-3

TAMs, Tregs

1, MEFTERZ/ELK : TMB-L , REBESh/E
2, MFIREES : TAPERK, B2MiER%k, MHCII
(EFX

3. =HEMTHEHER : MAPKIES@EIgiE{L. B-
catenin, LREIGEEE. EIESHSHPD-L1E
BFIX (MEGFR3EZE, ALKEHE, PTENERK,
PBRM1, STK11)

4, WHMTHEASE . FIiEESEREERE
5. BE : MDM25Rj&Eksk , DNMT3A3EE
11q13:2ai{bir s

1, RZZETHE : RZMENIEISFIETHRE ,
RIS

2, ®REIHISF : IDO, CD73, VISTA, LAG-3,
TIM-3

3. sl : TAMs , Tregs, MDSCs
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SEEEIEES GVHDRSTE , FIZiNEH

HIV., ISR sRRED FERREEIRIMEE, SAFRIFRSTTHISKR. HiFdeaHIV
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Cancer- or treatment-unrelated Cancer- or treatment-related

TR

~—
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-

_________
____________

S e T
e S

Sci Transl Med. 2018 Sep 19;10(459).
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K5 + {677 Eb K25 —

1=
2

==
EMRT1S

ke
4

A.ORR B. PFS
Pem+Chemo vs Chemo RR (95% CI) Weight(%) Pem+Chemo vs Chemo HR (95% Cl)  Weight(%)
KEYNOTE-021 2.27 (1.15, 4.47) 15.33 e —— KEYNOTE-189 - - 0.36(0.25,052) 5921
= —— _— 0.37 (0.24,0.58) 40.79
KEYNOTE-189 2.68 (1.71,4.22) 34.81 KEYNOTE-407 ( )
KEYNOTE-407 1.83 (1.26, 2.67) 49.86 B — O 0.36 (0.27,0.48) 100.00
Subtotal
Subtotal 2.16 (1.66, 2.82) 100.00 O Heterogeneity: x2 = 0.01, P = .925; 2= 0.0%
Heterogeneity: x2 = 1.64, P = .441; 2 = 0.0% Test for overall effect: z = 7.03 (P <.001)
Test for overall effect: z = 5.68 (P <.001)
HR (95% CI) Weight(%)
Pem vs Chemo RR (95% CI) Weight(%) Péim vs Chemo
—_—— 0.50 (0.37,0.68) 46.95
KEYNOTE-024 1.53 (1.13, 2.06) 34.30 —_—— KEYNOTE-024
—i=— 0.81(0.67,0.99) 53.05
KEYNOTE-042 1.23 (0.99, 1.53) 65.70 —— KEYNOTE-042
Subtotal 1.33(1.11,1.58)  100.00 <> Subtotal <> 0.65(0.40,1.04) 100.00
Heterogeneity: x2 = 1.27, P = .260; 2 =21.1% Heterogeneity: x? = 6.84, P =.009; /2 = 85.4%
Test for overall effect: z = 3.15 (P =.002) Test for overall effect: z = 1.82 (P =.069)
T T T T T 1 T T T T T 1171 UL
2 5 2 3 45 2 3 4 5 6.7.891 15 2 253

C.0s

Pem+Chemo vs Chemo
KEYNOTE-189

KEYNOTE-407

Subtotal

Heterogeneity: x2 = 1.29, P = .256; I = 22.5%
Test for overall effect: z=

Pem vs Chemo

KEYNOTE-024

KEYNOTE-042

Subtotal

3.71 (P <.001)

Heterogeneity: x? = 0.24, P = .627; 1= 0.0%

Test for overall effect: z

=4.57 (P<.001)
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HR (95% CI)

0.42 (0.26, 0.68)
0.64 (0.37, 1.10)

0.51(0.35,0.72)

HR (95% Cl)
0.63 (0.47, 0.86)
0.69 (0.56, 0.85)

0.67 (0.56, 0.80)

Weight(%)

43.78

Weight(%)

D. Indirect Analysis

56.22

100.00

32.30

67.70

100.00

Indirect analysis
ORR: RR
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pem+chemo/pem

=1.62 P=0.003
=0.55 P=0.037
0.76 P=0.184
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2009-irRC

2009-RECIST 1.1
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iCR/iPR/iSD/iUPD/iCPD

- iUPD fHIESCRIETRIHRE:
unconfirmed progressive disease

- iCPD #IEECRYEB#HEE: confirmed
progressive disease
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RECIST=Response Evaluation Criteria in Solid Tumours
irRC=immune-related Response Criteria

iIrRECIST= immune-related RECIST
IRECIST=immune-based RECIST
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JAMA Oncology | Original Investigation

Fatal Toxic Effects Associated With Immune
Checkpoint Inhibitors
A Systematic Review and Meta-analysis

L1290 | 192170 EERIEEDR
PD-1#p#57 : 0.36%
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Champiat S, et al. Annals of Oncology.2016; 27 (4): 559-574
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Increasing Cure Rate
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(Multiple combos targeted Dx sub groups)

i RERENE SHHEIRILAIMIFR B R aTT 25

—y (Immuno 1, Immuno 2, ...)
CPI + (Immuno 1, Immuno 2)

5mMA;iaTaIExS(2015-2020)

Nivo + Ipi (2015)

Pembrolizumab + (chemo or ...)
Nivolumab + (chemo or...)
Atezolizumab + (chemo, beyv, K, cotellic)

Rt E S ERZ5/577 (2011-2016)

Ipilimumab(2011)
Pembrolizumab(2014)
Nivolumab(2014)
Atezolizumab(2016)
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