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byayluiee Tepannu

[Mpownoe «HoBble nogxoabi» Bvaovuiee

* CHMXeHMe TOKCUYHOCTM NeYeHun

* bonee apPpekTnBHaa cTtpatudmnKkaumna

* MeHble peunanBoB

* J¢PdeKTUBHbIE METOAbI
NPOTUBOPELUANBHON TEPANUM

* PoCT AO30UHTEHCMBHOCTM TEPANUMn

*  YHndUKaumMa npoTOKONOB NeyeHus

* 3Ha4yuTeNbHOE YNCNO PeLNanBOB

e OrtcytcTBME 3PpPEeKTUMBHOM
NPOTUBOPELMANBHON TEPANUM

* [lepBUYHaAA PE3UCTEHTHOCTb
* Pe3uCcTeHTHble peunamnsbl
* Peuunausbl nocne paHee NpoBeAeHHONW UMMYHOTEpPanuu

DuBois SG et al. Am Soc Clin Oncol Educ Book 2022
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RIST-rNB-2011, uccnegosanve Il dpasbl (NCT01467986): BCB naumenTos ¢ HB (n=78)

cpaBHeHue RIST c I/T y naumMeHToB ¢ NepBUYHO-PE3UCTEHTHLIMU 1004 —— Topanun 87opod Ak (n=20)
dopmamm n peungmsamu HB rpynnbl BbICOKOro pucka. RIST (n=59)

Bcero 124 nauneHTta ¢ peumgmsom (80%) nnmn nepBrUYHOM 0<0.01
pe3ncteHTHoCcTbo, MYCN+ B 39% cny4aes.

Meagunana BCB 11 mec B rpynne RIST vs 5 mec B rpynne IT (p =
0.019), megnana OB 16 mec vs 4 mec (p = 0.018). Hanbonee
Bblpa)XeHHbIN 3pdeKT npu paHHeM peunamse B rpynne MYCN+.
CpaBHMMast TOKCUYHOCTb 0 ’0 20 50 80
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YacTtoTa BoBAeYeHns ALK 202 23 gy

AMSTERDAM

Koropra N nccnegoBaHui YacToTa BbisiBieHUA myTauun / amnanduKkaumm
COG ANBL0532 242 naumeHTa, HRG 53 (22%) myTaums ALK

8 (3,3%) amnaundukrauma ALK
SIOPEN-HR-NBL1 721 nauneHT, HRG 61 (8,5%) akTnsupyrowaa mytaums ALK
INFORM 124 nauuneHTa 28 (22,5%) akTnBMpyoWaa mytauma nnm

amnamnédukauma ALK

GPOH 717 naymenTos, HRG 75 (10,5%) aktnsupytowana mytaums ALK
198 cny4aes peunamsa 35 (17,7%) aktuBmpyrowana mytauusa ALK

 MyTtauma ALK B ogHom cnyyae, anutenbHasa (14 mec) ctabunmsaums
Ha poHe Tepanuun anekKTMHUObOM
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e NMHrmbumntopbl ALK o

3Kcnpeccua ALK u nporHo3s 3a6onesaHual

e * MyTauuu n nosbiweHue sKkcnpeccnn ALK accoummpoBaHbl C

Hﬁ. ALK negative He61aronpPUATHbIM NPOrHo3om!?
0.8 * B uccnepgosanuu 1-2 ¢pasbl oTBETbI ObIIN 3aPUKCMpPOBaHbI y 3/11
NauMeHToB C U3BeCTHbIMM myTauuamm (Argl275Gin), y 1/23
nauneHToB 6e3 N3BEeCTHON MyTaL M.
OTaenbHble KNMHUYECcKne cnyydyam abPeKkTUBHOCTU MHIMOUTOPOB
ALK?3
0.2 OnbiTt HUWAAOTUT
e ONnutenbHbin oTBeT (10 mec) y nauMeHTa Co BTOPbIM PeLUaNBOM;
9 P=0.044 * OTBeT B TeueHUe 6 mecAaLeB Y NauMeHTa C NporpeccupoBaHmnem Ha

00 1000 2000 3000 40.00 50.00 60.00 (I)OHe Tepanmu 21 U 3N AHUn:
]
Survival time (Months) * Bbicokaa TOKCUYHOCTb Yy peumnmeHTa anno-TICK

0.6
ALK positivity

04

Curm Survival

1Wang M et al. Exp Mol Pathol 2013 Oct;95(2):124-30. 3Verma P et al. South Asian J Cancer 2017 Apr-Jun;6(2):89-90.
>Mossé YP et al. Lancet Oncol 2013 May;14(6):472-80. 4Heath JA et al. Pediatr Blood Cancer 2018 Jul;65(7):e27055. doi: 10.1002/pbc.27055.



Pe3ynbTaTbl Tepanuu nopaatuHMbom

3+3 dose-escalation design

Cohort A1 Cohort A2 Cohort B2
600
Cohort A1 Cohort B2* 2 Bestoverall response @ 600 @ 800
Cohort A2 O £ £ 2
(chemotherapy combination) B3 BE CR ] 3
2
212 months to <18 years T 3 00 J = PR 8 2
ey 212 months to <18 years £ - R £ 00 £ 00
Lorlatinib, DL1-DL5 . = = so = £
4 2 Lorlatinib - 3 = PD ©
(45, 60, 75, 95, 115) mg/m?/dose 100 mg, 150 mg QD Lorlatinib, DL4 & DL5 g [ p—— ) ) -
QD i (95, 115) mg/m?/dose QD 5 g 10 g w0
+Topo/Cy' ® s ® 5 e 5 II
= @ @
<] = — 2 -
g o g 0 _=.|:| § 0 7
Cohort A1and A2. Treatment schema Cohort B2. Treatment schema for one course 2 o o
5 . £ £
Course 1 Course 2 Week 1 Week 2| Week 3 | Week 4 8 50 3 3
= o Day | Day | Day | Day | Day| Day | Day | Days | Days Days & o o
Deys1:28 pavéin-ag 1| 23| a|s]|6|7]81a]15n| 208 = w00 £ 00 £ -00
T T T T
Lorlatinib PO Daily Lorlatinib PO Daily 32103012 § 2640 17 3 25 21 1 2 38 31 12013048 820 M 4 1WAk 37 46 51 49 50 43 45 35
» DLT evaluation through course 1; CNS DLT ey alualo through course 2 Cy | Cy ‘ Cy | Cy | Cy | ‘ | ‘ | Patient ID Patient ID Patient ID
+ *Disease evaluations: Courses 2,4,8, every 4" course pDIToDO[TDp |T Bo ]Top [MGF] I ] ]

DLT evaluation: Coursi
*Disease evatuat ions: Cou rses 2,4,6, every 4™ course

* OTBeT Ha moHoTepanuio (MO/Y0/cTabunusaumns) B Koropte <18 net 8 30% cnyyaes; 218 net 8
67% cny4yaes

* Mpun kombuHaumm c NXTy aeten 63% oteeTos, B 13 13 27 (48%) cnyyaeB NonHbIM OTBET NO
OAHHbIM cumHTUrpadumm ¢ MIBG

* BbisiBAeH mexaHu3m pe3ucteHTHocTn y 11 (27%) naumeHToB, NOTEPABLUNX OTBET:
AOonNoNHUTeNbHble myTaunn B curHanbHom nytn RAS-MAPK, gononHutensHblie mytaumm ALK

Goldsmith KC et al. Nature Med 2023 May;29(5):1092-1102.doi: 10.1038/s41591-023-02297-5.
Berko ER et al. Nat Commun 2023 May 5;14(1):2601.



Percent survival
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Tas ML et al. 2020 Jan;124:47-55.



«3pa UMMYHOTEpanmm»

Koropta COG ANBL0032 (n=226)

100
e 86+4
|
X 75- Immunotherapy
g 7545
£ s04
bl Standard therapy
(11
L 254
o P=0.02
0 I I I I I 1
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Years since Randomization
OTaaneHHble pe3ynbTaThl
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™ — Immunotherapy

\H Isotretinoin only

o
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Overall survival

=
ey
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Years after enroliment

1Yu A et al. NEJM 2010;363:1324-1334
2Yu AL et al. Clin Cancer Res 2021;27(8):2179-2189.

Overall Survival (%)
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Koropta SIOPEN HR-NBL1 (n=844)

Patients Ewvents 2-yrs OS(%) 5-yrs. OS(%) p-\value
66 69 [95% CI: 65- 73] 50 [95% CI: 46- 55] 0.001
P 378 127 77 [95% CI: 72- 81] 64 [95% CI: 59- 69]
o 1 2 3 4 5 6 7

[MlpnmeHeHne nogaepxusBatoen aHTn-GD2
Tepanuun y naumeHTos ¢ Hb rpynnbl
BbICOKOIo pucka npmBoauT K JOCTOBEPHOMY
yBenudeHunio gonrocpodHon bCB n OB

3 Ladenstein R et al. Cancers (Basel) 2020 12(2): 309.



Tepanusa B rpynne BbICOKOrO pUCKa

KoHuenuua nevyeHus rpynnbl Bbicokoro pucka GPOH 1!

N4 instead of N5/N6 for infants <6 months

<>N5

N6

&

N5

N6

&

N5

N6

MIBG

ASCT

EBRT

7

Immunotherapy

* 3HaYnTE/IbHAA YacCTb NauneHToB NoJydaeT Tepannio B COOTBETCTBUN C

Tekywmumu pekomeHgaumamm GPOH

1 Simon T et al. Klin Padiatr 2017; 229: 147-167
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MHTEHCUNBHOCTW AMSTERDAM
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Memorial Sloan Kettering

0.00
|

Progression—free probability
0.50 1.00
| | |

o 3 6 9 12 15 18 21 24 27 30 33

Time (months)

NccneposaHue Il pasbl Memorial Sloan Kettering 16-1643 (Clinicaltrials.gov NCT03033303):
oueHka bCB y nauueHToB ¢ HB rpynnbl BbICOKOro pmca B nepsoiu MNP, nonyunswmx Hakcutamab +
M-KC® + poaKkkyTaH (5 umknos Tepanum).

Bcero 59 nauueHntoB (2017-2020), megmnaHa Bo3pacTa 3,5 roaa.
2-netHAA BCB 73%, OB 97%.
5/16 peumnamsos B LIHC. A

OTcyTCTBME NPEenMYLLECTBA B rpynne ¢ npeawecTtsytowen ayto-TICK.

Kushner B et al. ANR2023 P230
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D Bo3MOKHaA TaKTUKa NpeoaoneHuns
PE3UCTEHTHOCTU

MporpeccupoBaHue MporpeccupoBaHue

Tepanua nepson MHUK MpoTnBopeunanBHada Tepanua
|
Mposoguman Tepanua Nposoaumas Tepanua
|:> KoHconnpgauma [:> B 3aBMCMMOCTH OT B 3aBUCMMOCTU OT
ctatyca 6onesHm cratyca Gonesum
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[lepBUYHaAA pe3nCTeHTHOCTb ﬂepBb”‘/'] peunamns BTopoﬁ peungns
NHgmnBuayanbHas
* KombuHMpoBaHHaA Tepanus Tepanus

* WM3meHeHune cTpaTerum Tepanmu (nepeHoc
MMMYHOTEPANuUM U3 NOCTKOHCONMAAUNN B UHAYKLMIO)
* [loBTOpHaa MMMYyHOTepanusA




MexaHn3m AencTBuUA
KOMBWUHNPOBAaHHOW Tepanum

® chemotherapy

ADCC ’ ] L

increase
checkpoint and
stress ligand
abundance

® chemotherapy T stress ligand _HM

¥ GD2 ‘l" NKp/NKG2D

Y anti-GD2 Ab n Fcy receptor

PD-1/PD-L1

.. cytotox.

% granula

Troschke-Meurer S Cancers (Basel) 2023 Jan 31;15(3):904.
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[loBbIWEeHMe Ynmcsia OTBETOB Ha
MHAOYKUMOHHYIO Tepanuto

— EFS

— 05

. ‘ . ‘ : .
1 2 3 4 5 6
Time Since Enrollment (years)

Induction chemotherapy

Consolidation | Treatment of minimal
residual disease

I
! ! Hu14.18K322A,
HU HU ; BuMEL XRT ! GM-CSF, IL-2,
! I and isotretinoin
| |

Cyclophosphamide (400 mg/m%/once/d 1-5)/topotecan
(1.2 mg/m?/once/d 1-5)

- Cisplatin (50 mg/m?%once/d x 4)/etoposide (200 mg/m%/once/d x 3)

Cyclophosphamide (2100 mg/m?/once/d x 2)/doxorubicin (by
continuous infusion 25 mg/m?/d x 3 d)/

vincristine (by continuous infusion 0.67 mgfmzfd or 0.022 mg/kg/d
(whichever is lower), x 3 d).

After each cycle of therapy: GM-CSF (250 mcg,’mzjoncefd) and IL-2
(1 x 108m? once every other day x 6), both given subcutaneously.

64 nayueHTa, nonyymslunx hul4.18K322A B UHOAYKLUNOHHOW Tepanuu.
YO/MMO nocne 2 uuknoB y 42/63 naumeHToB (66.7%; 95% CI, 55.0 to 78.3), cTeneHb OoTBETA
KoppenupoBana ¢ MeanaHon NMKOBOW CbIBOPOTOYHOM KOHUEHTpauun huld. 18K322A

YO/TO nocne 3aBepLieHNa MHOYKUMOHHOM Tepanun y 62/63 (97%) nauneHToB 3-netHas 5CB

73.7%, OB 86.0%

Hu14.18K322A (40 mg/m? IV over 4 hours x 4,
HU e
beginning on day 2 of each course)

HU Additional course of hu14.18K322A (40 mg;’m2 v
over 4 hours x 4, beginning on d +2 (2-5) after
PBSC infusion to consenting patients. If the patient
had a suitable parental donor, this was followed by
parental NK cells on d +4).

Furman WL et al. J Cin Oncol 2022 Feb 1;40(4):335-344.



[loBbIWEeHMe Ynmcsia OTBETOB Ha
MHAOYKUMOHHYIO Tepanuto

At diagnosis

After COJEC

After DB

Patient

(i) Primary tumor in left adrenal gland
with metastases in multiple abdominal
and pelvic lymph nodes

(ii) Intra- and retroperitoneal masses

(i) Shrinkage of tumors to €2 cm on MRI
(i) Total response according to BM

After 1 cycle of DB and 2 cycles of TVD:
(i) Further shrinkage of tumors on MRI
(ii) NSE, HVA, and VMA levels
normalized

(iii) No evidence of leptomeningeal
thickening and solid CNS metastases on
CNS MRI

(iv) No BM involvement

After surgery:

1 <5cm on MRI involvement (i) 100% ¢ I
(iii) CNS and BM involvement (iii) PR according to CNS involvement ! Umor necrosis
::l; cg;,[:gl:‘,{‘;il;')r marker levels After 1 cycle of TVD, 1 cycle of DB,
o T BuMel + ASCT, and 4 cycles of DB:
(i) No residual tumors in the abdomen
and no signs of leptomeningeal
thickening on MRI
(ii) No BM involvement
(iii) Patient in full remission
After 1 cycle of DB and surgery:
(i) 98% tumor necrosis
(i) Primary tumor in left adrenal gland After another cvele of DB:
Patient ;z:;lzlc:l:'zrlgv"i:;?:?:;:z?m and (i) PR in primary tumor and local lymph (i) NSE, HVA, and VMA levels
2 (ii) Total BM involvement :l.?}d:? o;h\irlRI Ive t normalized
(iii) High tumor marker levels (NSE, 1) No nvolvemen . . -
HVA, VMA) After BuMel + ASCT and 3 cycles of DB:
r e (i) No residual tumors on MRI
(ii) No BM involvement
(iii) Patient in full remission
(i) Patient developed severe pancytopenia ).“tm.‘ 3 cycl?s of DB and UT‘. .
R . (i) Size of kidneys and renal function
due to BM progression accompanied by 5
secondary paraneoplastic membraneous normalized
g‘iomcrugpﬂthy cop (ii) No BM involvement
(i) Primary tumor in left adrenal gland 2.7 " ! . (iii) Tumor markers normalized
with bone metastasis on mandjbila f;{n} ngl.mr HVA and VMA than those at
i - ic it lagnosis te - i —
3P‘amm ?,T)d-ll-sill éf\;v:::,lﬂ:tﬁii\jfmlm (iii) Shrinkage of primary tumor and After surgery and radiotherapy:

(iii) High tumor marker levels (NSE,
HVA, VMA)

metastasis on mandibula and full regression

in cervical lymph nodes on MRI

(iv) Both kidneys were 2 cm larger than on
the initial MRI, without focal lesions and with

a normal ratio
(v) Nearly total BM involvement

(i) No residual tumors on MRI

After BuMel + ASCT and another 3
cycles of DB:

(i) Patient in full remission according to
tumor markers, trephine biopsy, CNS
and abdominal MRI, and DOTA

Patient 1

Patient 2

Patient 3

Spasov N, Spasova M. Case Rep Pediatr 2021 Jun 19;2021:6610955.



MOHO-MMMYHOTEpanuma Npu
Pe3NCTEHTHOCTU UAU pelnanBe

1.0 ;
0.8 1
0.6 |

0.4

0.2

0.0

<
=
=

:
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3y OS 50% rel. vs 93% ref. (p=0.015)
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AMSTERDAM

5 UMKNoB MoHoTepanun anytykcumadom beta (10 mr/m2 x 10) 6e3 IL-2
26% Y0/TO (50%) B rpynne nepBUYHON PE3NCTEHTHOCTU, MeQMAHA

ANUTENbHOCTU oTBeTa 238 aHeN

Lode H et al. ANR 2023



XUMUNO-MMMYHOTEpPanuA

¢ dekTMBHOCTL AMHYTYKCUMMaba ! AddekTMBHOCTL HakcuTamaba ?
100 A ~:ﬁ)
90 - 3
80
— 70 : ! .
X 60 - : 3 ‘
o 50- o 3
L 40 -
o
30 4 —— Nonrandomly assigned only ==
204 _ _ Randomly assigned onl
y assig y
10 + - = = Randomly and nonrandomly assigned
0 05 1.0 15 20 25 30 35 40 45 50
Time Since Enrollment (years) m— pyow
* MO/40y 22/53 naumnenTtos (41,5%), ctabunmsauus « OtBeTbl: MO (26%), YO (11%), B TOM umncne y 64%
y 22/53 (41,5%) nauueHTOB, paHee nonyyaswmx NXT n 42%,
* 1-netHAAa BCB n OB 67.9% *+ 6.4% (95% Cl, 55.4% NoAy4aBWUX UMMYHOTEpanuto
to 80.5%) 1 84.9% + 4.9% (95% Cl, 75.3% to * MeHblue oTBeToB (25%) npu amnandukaumm MYCN

94.6%), COOTBETCTBEHHO

!Mody R et al. J Clin Oncol 2020 Apr 28;1C02000203. 2 Modak S et al. © 2022 by American Society of Clinical Oncology.



PesynbTtathl BEACON Immuno (n=43)

Progression Free Survival

Overall survival

-
) St

Ll
o i e e i i ]

Progression Free Survival, %

T T T T T T T
0 3 6 9 12 15 18
Time from randomisation in months
Number at risk
NodB 22 (6) 16 (8 8 (1) 3 (00 2 (0 1
dB 43 (9) 32 (8 21 (0) 15 (2) 11 (0) 6

© o
©) 2

Overall Survival, %

Number at risk

NodB 22 (4)
dB 43 (3) 38 (3) 31 (5) 20 (3) 14 (0) 11 (1)

18

T T T T T
6 9 12 15 18
Time from randomisation in months

(1) 15 (2) 8 (1) 6 (0 4 (0 O
5

1 year PFS 27% (no dB) and 57% (+dB)

Unadjusted HR 0.56 (p=0.09)
Adjusted HR (topo admin) 0.63 p=0.19

Unadjusted HR 0.89 (p=0.79)
Adjusted HR (topo admin.) 0.99 p=0.99
12 patients in ‘no dB’ arm received cross over treatment

2022ASCO

ANNUAL MEETING

#ASC022

Y

Complete response 2 (9.1%) 5 (11.6%)
Partial response 2 (9.1%) 10 (23.3%)
Stable disease 12 (54.5%) 16 (37.2%)
Progressive disease 6 (27.3%) 10 (23.2%)

Withdrawn early 0
because of toxicity

Overall response
rate (PR + CR)

2 (4.6%)

4 (18.2%) 15 (34.8%)

Gray J et al. J Clin Oncol 40, no. 16_suppl (June 01, 2022) 10002-10002.



KAMHNYeCcKun caydan

HuskogndpepeHumnpoBaHHaA
Henmpobnactoma neBoro Hagno4ye4yHuka IV
ctaaua INSS, M ctragua INRGSS, MYCNamp-,
dellp36+, rpynna BbICOKOro pucKka (2011).

Tepanua no npotokony GPOH NB2004

[MepBbl NO3AHUN IOKANbHbIN PeEUUAnB
(2017).

Xupypruyeckoe neyeHue

BTOpon paHHMI NOKa/IbHbIN peunans
(2018).

Xupyprmyeckoe nevyeHue
TpeTnit noKanbHbIM peumans (2021)
MXT BTOpOMN NMHUK (cTabunnlzaumsn)

5 unknos HITS



[lpmeHeHne AnAa NpeoaoneHnA
PE3NCTEeHTHOCTW

Best Response ECB
BCB oT goctuxkeHus oteeTa OT Ha4ana neveHns
Response PD SD MR PR CR No. Improved (%) 00 A o0
Firstresponse PD 44 0 0 0 O 0(0.0) _ _
Z 075 £ 075+
sbh — 31 1 1 3 5(13.0) 3 =
MR — — 6 0 3 3(33.3) € o0s0- S os0
PR — — — 20 14  14(41.2) L 0. £ 025 ]
CR — — — — 23 0 (0)
NOTE. Response classification determined by International ° 12_ 24_ oo _O . 12 _ .24 . 3_6 48 %
Neuroblastoma Response Criteria. o Time Since Enrollment (months) ND.atriSk':I'lmﬂ Since Achieving Objective Response (manths)
Abbreviations: CR, complete response; I/T/DIN, irinotecan/ 146 47 17 1 6 4 0 71 38 15 10 5 3
termozolomide/dinutuximab; MR, minor response; PD, progressive
disease; PR, partial response; SD, stable disease. BCB oT oTMeHbI neveHns
1.00 +
 MeaunaHa B 4,5 (1-31) unknos Tepanunm £ om
J§ 0.50 -
* 2-netHaAa bCB 28% =
& 0.25-
* MeanaHa anntenbHOCTM otBeTa 15,9 mec -
0 12 24 36 48 60

Lerman BJ et al. 2023 Jan 20;41(3):508-516.
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Characterizing Response to Repeated Episodes of Chemoimmunotherapy
in Patients with Relapsed and Refractory Neuroblastoma

Onyeama S, Prorok R?, Frazer B!, Marachelian A2
IChildren's Hospital Los Angeles, Pediatric Hematology Oncology, Los Angeles, California, United States, University of
Southern California, Department of Pediatrics, Los Angeles, California, United States

Background:

Temozolomide, Irinotecan and Dinutuximab (T/I/D) is a mainstay in treatment of relapsed and refractory
neuroblastoma (RR-NB). Alternative chemoimmunotherapy (Cl): Cyclophosphamide, Topotecan and
Dinutuximab (C/T/D) is utilized with limited data describing response. Understanding how RR-NB responds
to repeated Cl could guide therapeutic decision-making.

Aim:
Describe response to repeated administration of Cl in patients with RR disease

Methods:
Retrospective study at Children’s Hospital Los Angeles to evaluate patients who received 2 or more
treatment episodes (TEs) of Cl for RR-NB.

Results:

Nineteen patients were identified. Fourteen patients received T/1/D for at least 2 TEs (Group 1) and 10
patients received C/T/D following T/I/D for a subsequent TE (Group 2); Five patients fell into both Groups 1
and 2. For all TEs, median number of cycles was 4.5 (range 1-18).

For the first TE in Group 1, best overall response (BOR) was: 5 complete response (CR), 1 partial response
(PR), 3 minor response (MR), 2 stable disease (SD), 1 progressive disease (PD) and 2 not evaluable. For the
second TE with T/I/D, BOR rate of PR/CR was 57% and of PR/CR/MR was 71%. For patients who had PR/CR
in first TE, BOR of PR/CR was 100% for subsequent TEs with T/1/D.

For the first TE in Group 2, BOR was: 3 CR, 1 PR, 2 MR and 4 SD. Three patients with initial response to T/I/D
had PD in later cycles. BOR rate of CR/PR for C/T/D following T/I/D was 50%. For patients who had BOR of
PR/CR in prior episodes of T/I/D, subsequent BOR of PR/CR when treated with C/T/D was 75%. For patients
with prior BOR of MR or 5D with T/I/D, 33% had BOR of PR/CR and 50% had BOR of 5D when given C/T/D.

Conclusion:

Treatment with repeat Cl results in BOR of CR/PR/MR for most patients with SD or better in first TE. For
both T/1/D and C/T/D, having a BOR of CR/PR may be predictive of response in subsequent TEs. The use of
C/T/D may result in response despite PD on T/I/D. Future studies to investigate the predictive potential of
prior response to Cl are needed.

* 19 naymeHTOB, paHee Nony4aBLINX
XUMUO-UMMYHOTEPArMIO

* KnuHundecknn adppekt B 71% cny4yaes

 OtBeT y 100% nauneHTOB, paHee
OEMOHCTPUPOBAaBLUNX OTBET Ha
XUMMNO-UMMYHOTEpPAnuio

Oneyama S et al. ANR 2023 abstracts
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IL-2 + anti-GD2 mAb
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* 20 naumeHToB nony4ymnnm anti-GD2
* Peungus B 5 cnyyvaax, CHUMKeEHUeE aKCnpeccumn
GD2 npu peunause

1 Terzik T et al. Pediatr Dev Pathol 2018 Jul-Aug;21(4):355-362.
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Low GD2 expression as a mechanism of resistance to
chemoimmunotherapy with dinutuximab
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Texas Tech University Health Sciences Center Lubbock, TX, , United States, 2University of Teronto; Department of
Pediatrics, Haspital for Sick Children, Toranta, ON, , Canada, University of Pennsylvania; Pediatrics, Children's Hospital of
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Plenary Session 4: Precision therapy, May 16, 2023, 2:30 PM - 3:30 PM

Introduction: Chemoimmunotherapy with anti-GD2 antibodies is used for treating progressive disease (PD)
neuroblastoma and is being evaluated with induction chemotherapy. While most neuroblastomas express
GD2, low or negative GD2-expressing neuroblastomas occur and may not benefit from anti-GD2 therapy.
We sought to determine the relationship between GD2 expression and response to chemoimmunotherapy
in patient-derived xenografts (PDXs) and to determine the frequency of low GD2 expression in
neuroblastoma patients.

Methods: We quantified dinutuximab binding to neuroblastoma cells in marrow by multi-color flow
cytometry, gating out CD45+ cells and gating on cells positive for the non-GD2 neuroblastoma antibody
HSAN (binds to 100% of neuroblastomas) to define % positive and median fluorescence intensity (MFI). We
assessed 104 bone marrow, 9 tumor, and 15 blood samples (88 pretherapy, 40 at PD) from neuroblastoma
patients on Children’s Oncology Group protocol ANBLOOB1. Event-free survival (EFS) was assessed for
subcutaneous PDXs in nu/nu mice treated with 15 mg/kg temozolomide (TMZ) + irinotecan 7.5 mg/kg (IRN)
(days 1-5 and 21-25) +/- 15 mg/kg dinutuximab (days 2, 4, 22, 24).

Results: Based on % positive and intensity of dinutuximab binding we defined 4 groups of patient samples:
high, intermediate, low, and very low dinutuximab binding. GD2 expression was very low in 13%
pretherapy and 15% PD patient samples, and low in 29% pretherapy and 40% PD samples. We assessed
activity of TMZ/IRN +/- dinutuximab in neuroblastoma PDXs (3 PD, 1 established pretherapy). In COG-N-
480x (pre-therapy PDX, high GD2 expression) dinutuximab increased 300-day EFS to 100% vs 20% with
TMZ/IRN (p=0.04). In COG-N-452x (intermediate GD2 expression) dinutuximab increased 300-day EFS to
50% vs 0% for TMZ/IRN (p=0.01). Dinutuximab did not enhance TMZ/IRN activity in COG-N-519x (very low
GD2) or Felix PDX (low GD2).

Conclusions: Low GD2 expression occurs in neuroblastoma. Neuroblastoma PDXs in nu/nu mice provide a
preclinical model to assess antibody activity when combined with chemotherapy. In > 10% of patient
marrow samples analyzed, dinutuximab binding was comparable to levels seen in PDX’s that did not benefit
from dinutuximab. Quantifying GD2 expression by flow cytometry is a potential biomarker of activity for
dinutuximab in patients treated with anti-GD2 based chemoimmunotherapy.

2 Keyel M et al. ANR 2023 Oral Session
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MMMYHOreHHOCTb aHTUTen K GD2

CbIBOPOTOUHDI YPOBEHb aHTUTEN U BEPOATHOCTb OTBETA
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BCD-245 - opurnHanbHaa monekyna BIOCAD,
pa3pabaTtbiBaemMasa gna anti-GD2 Tepanuu

MOHOKITOHalribHoOe aHTUTEerO, pa3pa6aTb|BaeM0e an4a revyeHnsd HeVIpO6ﬂaCTOMbI
cneumcbvlqecm cBaA3biBaeTca ¢ GD2, pacnonoxeHHblIM B OonbLUOM KONM4ecTBe Ha NOBEPXHOCTU KJTETOK

HenpobnacTomsl
cesasbiBaHne BCD-245 ¢ GD2 no3sonser opraHM3amMy OOHapy>XmBaTb U YHUYTOXaTb KINETKN OMyXornu



BCD-245 vs anHyTYKCMMab beTa
< ['ymaHusaumnsa VH/VL 80-81% - no3BonseT CHU3NTb
Y BEPOATHOCTb 0Dpa3oBaHMA ayTOAHTUTEN N TOKCUYHOCTb %
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Bucneumdpumnyeckoe (GD2 n B7H3) aHtuteno SNIPER

B7H3 B OCHOBHOM 3KcnpeccupyeTcss OMnyxoJieBbIMMU
KNeTKamMum, B MWUHUMAJIbHOM CTENEHMU
3KCMPeccupyeTca HOPMAJIbHbIMWU KNETKaMu, B T.M.
KneTtkamm HEPBHOM CUCTEMDbI

MoaTBeprKAeHa MEeTOAOM MNPOTOYHOW LUUTOMETPUMU
cneuudpumuHoctb K  B7H3+/GD2+ onyxonesbim
K/IETKam

CBA3aHHOE C pPaAMOAKTUBHOM METKOW aHTUTENO
cneymduyeckm C  BA3bIBAETCA B  MOAENn C
B7H3+/GD2+ onyxonammu

LINTOTOKCMYHOCTb COOTBETCTBET TaKOBOW AnAa anti-
GD2 apaTtoB M npesblWaeT UMTOTOKCUYHOCTb anti-
B7H3

Erbe A et al. ANR 2023 PS5.1



Anno-TICK oT KIR-HecoBmeCcTMMOTO
NOHOPA NYNOBUHHOW KPOBW

KIR ligand-incompatible allogeneic cord blood transplantation for relapsed
stage 4 neuroblastoma in a multicenter trial
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Background: There is only a 3% 5-year overall survival rate after recurrence of stage 4 neuroblastoma, and
there are few cases of long-term survival. In the setting of autologous transplantation for patients with high-
risk neuroblastoma, it has been reported that the survival rate was significantly higher in patients with
natural killer (NK) cells missing any killer immunoglobulin-like receptor (KIR) ligands than in patients with
C\N:le . matching all KIR ligands.

25% dose for

Cycle 4
25% dose

Cycle &

IL-2 75U/m2 IL-2 100U/m?2 50% dose

Aims: We conducted a multicenter clinical study of KIR ligand-incompatible allogeneic cord blood

day 1 r_\nl':,r transplantation (CBT) to test the antitumor effect of NK cells.
DIM 1?_5mgfm1 { * ; * Methods: From 2010 to 2020, 22 patients with recurrent stage 4 neuroblastoma who received KIR ligand-
incompatible allogeneic CBT were included. They were 16 boys and 6 girls, with a median age of 6.7 years
I I I I l (range: 3.4-10.8 years) at the time of transplantation. Before CBT, 14 patients achieved the second or third
| l ] ] l l ] l l l ] l l ] ] l 1 | l 1 | 1 ] ] complete response; the remaining 8 had residual diseases. For CBT, a conditioning regimen consisting of
12 3 456 7 8 9101112 13 14 21 28 fludarabine, melphalan, and low-dose total bady irradiation was mainly used.

Results: The median follow-up period after CBT was 3.7 years, and the 5-year overall survival rate was 57.3%
+ 21.6%, with a 5-year progression-free survival rate of 45.5% + 20.8%. Moreover, 9 patients were alive with
no disease progression, 2 were alive with disease, and the remaining 11 died. Seven deaths were caused by

UPN Ageat Primary Source Conditioning Reason for discontinue Total
first DIN refractory DIN course neurcblastoma progression, three by transplant-related mortality, and one by second malignancy. In order
or s of to determine the disease status during CBT, we compared the second response group (n = 13) who achieved
Relapse DIN the second complete response at CBT and the residual disease group (n = 9) who had residual disease or
N second recurrence at CBT. The 3-year cumulative relapse rate in the second response group was
1 8 Primary cs MEL +TBI 126Gy RTM?'dVOfD/SO_S 1 significantly lower than in the residual disease group (23.1% vs. 66.7%, p = 0.04). Six long-term survivors
enal dystunction without disease progression were found more than 5 years after CBT.
2 5 Relapse cB MEL + TBI 12Gy Renal dysfunction 3
S 5 Relapse cB FLU + MEL + TBI 2 Gy - 6 Conclusions: KIR ligand-incompatible allogeneic CBT as immunotherapy could be a salvage treatment option
a 8 Relapse CcB FLU + MEL + TBI 2 Gy Disease progression 1 for relapsed neuroblastoma. However, this treatment should only be considered after the patient has
hieved let ior to CBT.
4 5 7 Relapse cB FLU+ MEL+TBI 2 Gy Disease progression 2 achieved complete respanse priarto
( 6 6 Primary CcB FLU + MEL + TBI 2 Gy Disease progression 3
7 6 Primary cB FLU + MEL + TBI 2 Gy - 3 0 0
.
8 4  Primary  CB  FLU+MEL+TBI2Gy . 2 3-netHaa OB 57 /o, BCB 45%

MAY 15-18 2023

AMSTERDAM

INishio N et al. ANR 2023 Poster Session.

1Kataoka S et al. ANR 2023 Abstracts.



-

lysis [%]

MexaHn3am AencTBma UMMYHOTEPaNnn
nocne ranao-TICK

KomnnemeHT-3aBUCUMAA LUTOTOKCUYHOCTb

patient PBMC versus neuroblastoma cell lines (ADCC)

—— @ GD2 Expression * w/o mAb
* + patient serum

e +1pg/mL ch14.18

001

* ke
— ——
50 ns ns

e &

- 100

.toq}a weoe

SK-N-AS SH-SY5Y

atd. dFA

r 150

oney 14N

specific lysis [%]

-

o

o
1

50+

AKTUBHOCTb NK-KneTokK

ns

T

H B o

e e
s

YposeHb IL-2

['IY-V]

& NG
N
AN

ns = E s 4 & 3
o 8000-
e
e 6000 N
= d
o e § 4000 :
v °®
v S| g 2000
L) e : 4
* 0 : }
S RS day 1 day 5
e >
x? \f}\
‘s@
AR

36 NauneHToB € peunanBom Herbnactomsl |V cTagnm rpynnbl BbICOKOrO pUCKa, noayunslumx ranno-TICK s
pamkax nccneposaHus I/11 pasbl (NCT02258815)

Seitz CM et al. Front Immunol 2021 Jul 22;12:690467.



Anno-TICK y naumeHTOB C peunamBom

Bnananue anno-TrCK Ha OB Bnananue anno-TIrCK Ha bCB
100 = Allo-HSCT (-) 100 - = Allo-HSCT (-)
= = Allo-HSCT (+) Y = Allo-HSCT (+)
= 80+ < 80
[ P=0.017 S =0.
; 60 = 3 60 o P=0.012
S >
N wv
£ 40 £ 40+
S . _— S '
g-) 20 = g 204
0 T T T i 7 ¥ 0 T ¥ T T T T
0O 12 24 36 48 60 72 0 12 24 36 48 60 72
Univariate analysis Multivariate analysis Univariate analysis Multivariate analysis
Factor N HR 3-year OS+ P HR P HR 3-year g HR P
(95% CI)  SE (%) (95% CI) (95% CI)  PFS + SE (%) (95% CI)
Local alone 10 04 51.4+£18.7 0.042 0.4 0.108 0.3 51.4+18.7 0.01 0.4 0.098
Distant meta. 51 (0.1-1.0) 88457 (0.2-1.2) (0.1-0.8) 794+ 5.1 (0.1-1.2)
Allo-HSCT - 39 05 120+ 7.6 0.053 04 0.017 04 6.0+ 5.5 0.004 0.4 0.012
+ 22 (0.3-1.0) 243 +115 (0.2-0.8) (0.2-0.8) 28.3+12.0 (0.2-0.8)

Hara J et al. Jpn J Clin Oncol 2022 May 5;52(5):486-492.



Anno-TICK oT KIR-HecoBmeCcTMMOTO
NOHOPA NYNOBUHHOW KPOBW

KIR ligand-incompatible allogeneic cord blood transplantation for relapsed
stage 4 neuroblastoma in a multicenter trial

corsans) § 4 4L BIIIIA LYY

C‘r{l! 1 El,rcle 3 Cycle 5 Kataoka S*, Nishio N, Arakawa Y2, Kakuda H* Tamura $4, Terui K3, Hamada SF, Karakawa 7, Takahashi Y*
‘Department of Pediatrics, Nagoya University Graduate Schoel of Medicine, Nagoya, Japan, “Department of

use on da'f]. Skip FWBCis Ski P if WBC is Hematology/Oncology, Saitama Children's Medical Center, Saitama, Japam, *Department of Hematalogy/Oncology,
DIN 17.5 mg,l"ml * * ‘ * only >10,000/ul >20,000/ul Chiba Children's Hospital, Chiba, Japan, *Department of Pediatrics, Kyota City Haspital, Kyoto, Japan, *Department of
Pediatrics, Hirosaki University Graduate School of Medicine, Hirosaki, Japan, *Department of Pediatrics, University of the

Ryukyus Hospital, Okinawa, Japan, "Department of Pediatrics, Hiroshima University Graduate School of Biomedical and
| Health Sciences, Hiroshima, Japan

| TR T T N N A T O O
g 9 10 1112 13 14 21 28

11 1 1 11
12 3 4567

Background: There is only a 3% 5-year overall survival rate after recurrence of stage 4 neuroblastoma, and
there are few cases of long-term survival. In the setting of autologous transplantation for patients with high-
risk neuroblastoma, it has been reported that the survival rate was significantly higher in patients with
natural killer (NK) cells missing any killer immunoglobulin-like receptor (KIR) ligands than in patients with
C\N:le . matching all KIR ligands.
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Results: The median follow-up period after CBT was 3.7 years, and the 5-year overall survival rate was 57.3%
+ 21.6%, with a 5-year progression-free survival rate of 45.5% + 20.8%. Moreover, 9 patients were alive with
no disease progression, 2 were alive with disease, and the remaining 11 died. Seven deaths were caused by
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first DIN refractory DIN course neurcblastoma progression, three by transplant-related mortality, and one by second malignancy. In order
or s of to determine the disease status during CBT, we compared the second response group (n = 13) who achieved
Relapse DIN the second complete response at CBT and the residual disease group (n = 9) who had residual disease or
N second recurrence at CBT. The 3-year cumulative relapse rate in the second response group was
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Anno-TICK oT ran1onaeHTUMYHOro 4oHopPa

BCB B 3aBMCMMOCTM OT OTBETa, BCB B 3aBMCMMOCTH OT OTBETa,
NMunoTHoe uccnepoBaHue KombuHauma c ummyHoTepanuei

100 . 100 r
' PR
& NR, MR, PD, SD

804: | 80 -
~ | -
2 604 = 60 -
- E oy — CR (n=3) =
n 1 . - i '
w g0 it -+. PR (n=17) T
w \ '1 «he  Progression or NR (n=6)

A RR— o
204 . T N N FL___ 2 20 -
p<0'01 Log-rank F= .026
0 - T T Al ¥ A | I I I I I I | | | |
0 2 4 6 8 10 o 1 2 3 4 5 6 7 8 9 10
Years from SCT Time Since Start of Trial Treatment (years)

Lillhardt T et al. Biol Blood Marrow Transplant 2018 May;24(5):1005-1012. Flaadt T et al. J Clin Oncol 2023 Feb 28;1C02201630.



O
p 4 MMMmyHoTepanma nocae ranno-TCIK

CIC725
100 Bo3p. | NokasaHusA N KypcoB | OcnokHeHuUA Craryc
—— Anti-GD2- -
10 IV cT., 1" no3gH.peu,., 27 1 HeBpoO/IornY. no,
Anti-GD2+ MP, ranno-TICK (MO) (3peHune) 56 mec
6 IV cT., 1% no3gHui 5 NInxopagkKa Peu,.,
CUCTEMHbIN pel,., ranio- 12 mec.
P TICK (MO)
Lu — “
50 5 IV cT., 1" no3gH.peu,., 27 5 nxopaaKa, Mo,
p:0_01 MNP, ranno-TICK CbIMNb 43 mec.
8 IV cT., 1" no3gH.peu,, 27 5 rMNoToHUA Mo,
|-| MNP, ranno-TICK 31 mec.
’ 17 IV cT., 11 no3aH.cuct.ped,, 5 [MNOTOHMA 40O,
0 I I YP, ranno-TICK 12 mec.
0 50 100 9 IV cT., 11 no3gH.cuct.ped,, 5 MNOTOHMA Peu,,
Follow-up, months NO, ranno-TrcK 22 mec.

4 n3 6 nauMeHTOB paHee Noy4yanu UMMyHoOTepanuio

DanHblie HUINOAOTMMT nm.P.M.lopbauesoi



Bocnpon3BoaAMMOCTb pe3y1bTaToB

nccneaoBaHWMA

Screening phase Trial treatment
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Introduction: Chemoimmunotherapy with anti-GD2 antibodies is used for treating progressive disease (PD)
neuroblastoma and is being evaluated with induction chemotherapy. While most neuroblastomas express
GD2, low or negative GD2-expressing neuroblastomas occur and may not benefit from anti-GD2 therapy.
We sought to determine the relationship between GD2 expression and response to chemoimmunotherapy
in patient-derived xenografts (PDXs) and to determine the frequency of low GD2 expression in
neuroblastoma patients.

Methods: We quantified dinutuximab binding to neuroblastoma cells in marrow by multi-color flow
cytometry, gating out CD45+ cells and gating on cells positive for the non-GD2 neuroblastoma antibody
HSAN (binds to 100% of neuroblastomas) to define % positive and median fluorescence intensity (MFI). We
assessed 104 bone marrow, 9 tumor, and 15 blood samples (88 pretherapy, 40 at PD) from neuroblastoma
patients on Children’s Oncology Group protocol ANBLOOB1. Event-free survival (EFS) was assessed for
subcutaneous PDXs in nu/nu mice treated with 15 mg/kg temozolomide (TMZ) + irinotecan 7.5 mg/kg (IRN)
(days 1-5 and 21-25) +/- 15 mg/kg dinutuximab (days 2, 4, 22, 24).

Results: Based on % positive and intensity of dinutuximab binding we defined 4 groups of patient samples:
high, intermediate, low, and very low dinutuximab binding. GD2 expression was very low in 13%
pretherapy and 15% PD patient samples, and low in 29% pretherapy and 40% PD samples. We assessed
activity of TMZ/IRN +/- dinutuximab in neuroblastoma PDXs (3 PD, 1 established pretherapy). In COG-N-
480x (pre-therapy PDX, high GD2 expression) dinutuximab increased 300-day EFS to 100% vs 20% with
TMZ/IRN (p=0.04). In COG-N-452x (intermediate GD2 expression) dinutuximab increased 300-day EFS to
50% vs 0% for TMZ/IRN (p=0.01). Dinutuximab did not enhance TMZ/IRN activity in COG-N-519x (very low
GD2) or Felix PDX (low GD2).

Conclusions: Low GD2 expression occurs in neuroblastoma. Neuroblastoma PDXs in nu/nu mice provide a
preclinical model to assess antibody activity when combined with chemotherapy. In > 10% of patient
marrow samples analyzed, dinutuximab binding was comparable to levels seen in PDX’s that did not benefit
from dinutuximab. Quantifying GD2 expression by flow cytometry is a potential biomarker of activity for
dinutuximab in patients treated with anti-GD2 based chemoimmunotherapy.

2 Keyel M et al. ANR 2023 Oral Session
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%of Positive Cells in Log Scale

AHTN-GD2 CAR-T nepBoro nokosneHuA
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19 naumeHTOB C HeMpobaacTomon BbiCOKOro pucra (8 B pemunccun n 11 ¢ akTMBHbIM

3abonesaHuem)

Knetku COXpPaHANNCb B KPOBU B CpeaHEM B TEYHEHUNE 6 Hepenb

B 3/11 cnyyaeB ANUTENbHbIN MOAHbIA OTBET Y NALMEHTOB C OCTAaTOYHbIMM KOCTHbIMM OYaramm

TeHAeHUMA K Iy4linM pe3ynbTaTam Npu AamTenbHoM nepcnctupoBaHmmn CAR-T KneTok

Louis CU et al. Blood 2011 Dec 1;118(23):6050-6.



AHTN-GD2 CAR-T BTOpOro noKoseHua
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12 petein c pe3ancTeHTHbIM TeyeHnem 3aboneBaHma/peunamBom
Numdoenneumns: pnyaapabuH-umknodpocdaH
OTcyTcTBME 0OBEKTMBHbIX OTBETOB Ha [1+28 cornacHo CTaHAaPTHbIM PaAMNO/IOTUYECKUM KPUTEPUSM

B makcnmanbHoOM ,D,O3OBOﬁ Koroprte 3 oTBeTa Ha bonee no3aHMX CPOKax, CUHAPOM Bbl6pOC8 ULNTOKNHOB Y
ABYX MNauyneHToB

OtcytcTBMe off-tumor TokcnyHoCTU
Straathof K et al. Sci Trans| Med 2020 Nov 25;12(571):eabd6169.



AHTN-GD2 CAR-T TpeTbero nokoneHuA
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e 27 pneten (12 c nepBUYHOM PE3NUCTEHTHOCTLIO, 14 ¢ peumanBom, 1 ¢ BbICOKMM PUCKOM peumnamnBa)
* [Mpmnemneman TOKCMYHOCTb, BO3MOKHOCTb aKTUBaALU MM «reHa CamoyobumncTesa»
* B 26 n3 27 chyyaes aantenbHoe (o1 1 no 30 mecaAueB) nepcUCTUPOBAHUE

e OTBeT Ha neyeHue B 17 n3 27 (63%) cnyyaeB: NONHbIN OTBET Y 9 NaUMEHTOB, YaCTUYHbIN Y 8
NaUMNeHTOB

* B rpynne u3 21 nauneHTa, NOAYYUBLUINX PEKOMEHOO0BAHHYIO A403Y KNETOK, Yepes Tpm roga nocne
3aBeplieHna Tepanum 60% 6bian KuBbl, a 36% COXPaHANU MONHbINA OTBET

Del Buffalo F et al. N Engl J Med 2023 Apr 6;388(14):1284-1295.



BbiBOAbI

JocturryT npeaen spPpeKTMBHOCTU UMMYHOTEPANUU B
NOCTKOHCONNAALUUU

[lepcneKTUBHbIE CTPAaTErMmM KOMOBUHMPOBAHHOM
MMMYHOTEPaNnmn

MecTo MMMYHOTEpPAnuUn B CXeMe Ie4YeHUA CMELLLIAeTca Ha 3Tan
MHAYKUUN PEMUNCCUM

BO3MOXHOCTb NMOBTOPHOIO NPUMEHEHNA UMMYHOTEPANUU
Hannume HeCKONbKUX AOCTYMNHbIX KOMMeEpPYECKNX Gopm
npenapaTtoB NOBbILWAET AOCTYNHOCTb /IeYEHUA
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