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2019 roa: mocmorpum Ha updates? Meauanni OB,
NJUTEILHOCTH PEMUCCHH M OCJIOKHEHMSI

JlaBaiiTe JiesaTh may3bl B IIyTH,

CMOTpeTh BOKPYT BHUMATEJIbHO U CTPOTO,
UToOBI ciTyuyaliHO ABaXK/Ibl HE IIPOUTH
OpHOU U TOU HEBEPHOIO JIOPOTOH.

Maxapesuu A.
Number | Median ORR Median
of Follow CR) % remission Comments
Protocol Used Patients up (CR) % duration/PFS

- In voung (< 65 yrs; n=65) patients, median FF5 6.5 yrs and OS5 13.4 while in

elderly (=65 yrs; n=32), median FF5 3 yrs and OS5 4.9 vyrs
R-HCVAD/Mtx-ara-C 08,175,176 97 13.4 57 (87) 4.8 yrs - 6.2% rate of mvelodysplasia and acute myeloid leukemia
(no auto-SCT) Years

- Blastoid/pleomorphic histology (n=135) not associated with survival

- FF5S plateaued after 10 years
R-maxi-CHOP/R-HIDAC . o - 145 patients pot auto-SCT, and median PFS and OS were 11 yrs and NR
(with auto-SCT) , Nordic 160 ' (54/89%) 8.5 yrIs - 9.4% rate of second cancers (n=20 with 15 solid tumors and 5 myeloid cancers)

years |
regumen: .. - Plateau in survival curves not reached, 50% patients relapsed after 12 yrs
R-CHOP + auto-SCT it o ‘ol o e - Time to treatment failure longer in ara-C group (9.1 vs 4.3 years)
R-CHOP/R-DHAP + auto- an ’ (61) vs 43 vs 9.1 yrs - 08 was not significantly different
115 ;
SCT 232 years 98 (63) - 2.4% secondary leukemia and 4.3% other cancers with ara-C group
R-DHAP (4 les) + auto-
(4 eycles) + auto 89 (77) 4 year % | Maintenance rituximab after R-DHAP induction therapy, followed by R-BEAM
SCT followed by rituximah 50 4 year % (B3% . , ) ,
. ) 120 each after 4 # ) (89% vs | consolidation therapy, prevented relapses and was associated with a low risk of
maintenance vs observation months vs 64%) o _
R-DHAP BO0%) major infection

alone®®

Am J Hematol. 2019 Jun;94(6):710-725. doi: 10.1002/ajh.25487
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2019 roa: nocmoTtpum Ha updates? MeguaHbl OB, AANTENbHOCTU PEMUCCUUN U

OCNOXHeHuA
MNumber | Median ORR Mn_dlan Median
of Follow —_— remission 0% Comments
Protocol Used Patients up (CR)%) | guration/PFs
-Response rates were reported from both indolent and MCL patients
|"E .
BR vs R-CHOP (StiL)!1? 46 & 48 43 23 (40) 35.1vs22.1 NR mn - Trend of longer time to next treatment with BR but OS was similar in BR vs R-
months | vs 91 (30 months both |{CHOP
- Long-term follow up and detailed subset analysis 18 not reported
82% vs . .
BR vs R-CHOP S 65 1031)| | Syeard0%vs |  85% %lgh,‘;r;m];“dt“mf“_ in BR Em“pﬂ ;
(BRIGHT)!20,121 months | vs 91 (25 14% aliveats || o o0 SubsSSLANAYSIS 1S not reporte
- Lesser toxicities with BR
years
- Improved overall survival with bortezomib-R-CHOP in patients with high Ki-
Bortezomib-R-CHOP vs 43 & 82 92 (53) v 25vs 14.4 %91 vs 56 67(>30%)
R-CHOP alone!26 244 months 89 (42) months months  ||- 42% died in bortezomib group vs 57% in R-CHOP alone group
- Similar incidence of second cancers
- 6 patients (16%) had second primary cancers (mostly skin cancers)
Lenalidomide- 5 year - 42% grade >=3 neutropenia
38 hd 92 (64) 5 year 64%
Rituximab!28.12% T7%

- Th2 to Thl cytokine/chemokine switch after 3 cycles of induction showing
immune modulation and effect on inflammation

Am J Hematol. 2019 Jun;94(6):710-725. doi: 10.1002/ajh.25487
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KoiandecTBO OOJBHBIX B HCCIEA0BAHMX, IPOOIEMa KOHTPOIBHBIX I'PYIII U BOCIIPOU3BOANMOCTH
pE3YyNbTaTOB

Treatment category Hegimen Number of OHR CHR (CrU) Reference
patients

Fit patients R-Hyper-CVAD 2y Q7 9% f7% (8r%) 12
VeR-CVAD 75 95% 68% 11
R-DHAP x 4 299 89% A1% (77%) 20
R-DHAP/R-CHOFP x6 248 94% 55% (919%) 13

Unfit patients BR 50 0495 50% 22
RIBVD 74 869 MR (74%) 24
LBR 50 88% 32% (64%) 25
R= 28 D29 64% 26
VR-CAP 229 Q2% 53% 27
R-BAC(500) 57 MR 91% 28

Helapsed disease Bortezomib 155 339 6% (89:) 29
Temsirolimus o4 22% 2% 20
Lenolidamide 170 F89% 19% (119%) 31
Ibrutinib 139 72% 19% a8
Acalabrutinib 124 81% 40% 32
|brutinib + Venetoclax 24 F1% B2% 33

F1000Res. 2018 Jul 25;7. pii: F1000 Faculty Rev-1136. doi: 10.12688/f1000research.14122
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SUGGESTED TREATMENT REGIMENS2aD
An FDA-approved biosimilar is an appropriate substitute for rituximal.

Second-Jdine Therapy

- Partial responsef with intention to proceed to transplant
¢ Prefermad regimens (in alphabetical order)
& Bendamustine® + rituximab (if not previously given)
o Bortezomib £ rituximab
o Lenalidomide + rituximakb
o RCHOP or VRCAP (if mot previously given)

= Short response duration to prior chemoimmunotherapy
(=< expected median PFS)
» Preferred regimens (in alphabetical order)
< BTK inhibitors®
— Acalabrutinibh
— lbrutinib = rituximab
— Zanubrutinib
O Lenalidomide = rituximalky
o Venetoclax®
r Other recommended regimens
& lbrutinib, 2 lenalidomide, rituximab (category 2B)
& Venetoclax + ibrutinib® {category 2B)
¢ Useful in Certain Circumstances
& Brexucabtagene autoleucel {only given after
chemoimmunotherapy and BTK inhibitor)?

Consider prophylaxis for tumor kysis syndrome [(Sese NHODWG-E)
See monoclonal antibody and viral reactvation (MHODG-B)

2 See references for regimens MANT-A 3 of 4 and MANT-A 4 of 4

b Rituximab and hyaluronidass human injection for subcutaneocus use May
be substituted for nMiuximab after patients have received the first full dose
of ntuximak by intravenous infusion. Thiz substitution cannot be made for
ribuximab used in combinaton with ibritumomab tuxetan_

d |n patients intended to receive HDT/ASCR, bendamustine should be
u=zed with caution as there are conflicting data regarding ability to collect
perpheral progenitor cell collection.

= Extended response duration to prior chemoimmunotherapy (> expected
median PFS)
¢ Preferred regimens (in alphabetical order)
O Bendamustine + rituximab (if not previouwsly given)
o Bortezomib £ rituximaly
< BTK imhibitors®
— Acalabrutinib™
— lbrutinib = rituximalks
— Zanubrutinib
O Lenalidomide + rituximab
¢ Other recommended regimens (in alphabetical order by category)
o Venetoclax®
O Bendamustine, bortezomib, and rituximab (category 2B)
o PEPC (prednisone, etoposide, procarbazine, cyclophosphamide) %=
rituximab (category 2B)
O RCHOP or VRCAP (if not previously given) (category 28)
o See Second-line Therapy for DLBCL (BCEL-C 2 of 4) withouwt regard to
transplantability
¢ Useful in Certain Circumstances
< Brexucabtagene autoleucel {only given after chemoimmunotherapy
and BTK imhibitor)®

Second-line Consolidation

= Allogeneic hematopoietic cell transplant (nonmyeloablative or
myeloablative)

f patients who have achieved near CR can proceed to HOT/ASCR. Patients who have
achieved minimal PR with substantial disease should be treated as having stable,
refractory disease. Patients wiho have achieved a very good PR may be freated with
additional therapy to achisve CR with the goal of proceaeding to HDT/ASCR.

9 S5ee Special Considerations for Use of Small-Molecule Inhibitors (NHODG-E).

h The phase 2 ACE-LY-004 study excluded patients treated with Bruton's tyrosine kinase

(BTK) or BCL-2 inhibitor and concomitant warfarin or eguivalent vitamin K antagonists.

I'See Guidance for the Treatment of Patients with Brexucabiagene Autoleucel

(MAMNT-B]).

Mote: All recommendations are category 28 unless othenwise indicated.

Climical Trials: NCCHN beleves that the best management of any patsent with cancer is in a clinical fmal. Participation in clinical frials is especially encouraged.

MANT-A




Annorennas TKM nipu PPMKIIL. VBHI...

Table 1 Allo-HSCT studies in relapsefrefractory MCL

Author/year Conditioning (%) TRM/NRM, % (years) Relapse, % (years) 08, % (years)

Cook et al. 2010 [64] RIC (100) 18(3) 63 (3) 3113)

Le Gouill et al. 2012 [65] RIC (100) 32(2) 18(2) 33 (2)

Hamadani et al. 2013 [66] MAC (37) 38-43 (1) 32-33(3) 25-30(3)
RIC (63)

Fenske et al. 2016 [36] RIC (100) 17(1) 38(3) 311(3)

Kruger et al. 2014 [37] MAC (21) 24(3) 15(5) 73(5)
RIC (79)

Tessoulin et al. 2016 [34] RIC (106) 321(3) 23 62

RIC reduced intensity conditioning, MAC myeloablative condittioning, TRM transplant-related mortality, NRM non-relapse mortality, 05 overall
survival

Int J Hematol. 2017 Mar;105(3):257-264. doi: 10.1007/s12185-016-2164-2
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A eciM B IEPBOM PEMUCCHUU?
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Fig. 1 Probability of OS in patients receiving HDC-ASCT in first
CR (n = 42) versus not first CR (n = 135) (with courtesy of the
EBMT registry)

Int J Hematol. 2017 Mar;105(3):257-264. doi: 10.1007/s12185-016-2164-2
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PerncTp MAaHTMHHOKJIETOYHOM JUM(POMbI. O01IasA S-JIeTHAA BbI)KHBAEeMOCTh B rpyIie 65 jieT U crapiie cocTaBujia

34% (meaunana OB — 28 mecsinieB), B rpynme Mojoxe 65 jer — 52%. Poan R-hyperCVAD — R-HDAraC

1,0 XapakTtepuctuku nonynsauum (n=84) KonuuecTtso cnyyaes, yactora (%)
0,9

Bo3pacT <60 ner 35 (42%)
0,8

< 65 mer, n=538, ymeno 26 Bospacr 60-65 net 23 (27%)

Bo3pacT 65 net u crapuie 26 (31%)
Cragua IV 59(70%)
>2 3KCTPaHOAANbHbIX 30H 39(46%)
>65 mer, n=26, ymeno 19 —l BoBneueHue KOCTHOro Mo3ra 43 (51%)
Bulky (onyxoneBbix o4yaros 2 10cm) 18(21%)

T T T T T T T T T T T
1] 12 24 i6 48 60 72 B4 96 108 120

BBUKHBAEMOCTh 10 HAYA1A TEPAHH BTOPOi IHHHH B IPYNIAX MOI0HKE 65 T [Loadta 17 (20%)

R_DHAP BaacTonaHbIi BapuaHT 20 (24%)
’ 1,0

n 6 pyTM HWN 6 , I'pynma R-hyperCVAD-R-HDAraC, <65 er, n= 15, MHaekc MIPlb — BbicoKuiA puck 22 (26%)

BTOpas THHHA Ha3Ha4ycHa B 7 clrydasx

R-knagpnbuH ]

Tepanusa nepBoit AMHUM

ool R-CHOP 39 (46%)

R-hyper-CVAD - R-HD-AraC 16 (19%)

0,4
FCR 10 (12%)

02+ R-CHOP — R-DHAP 8 (10%)

I'pynna R-CHOP, <65 ner, n=23,
BTOpAs MMHMA HA3HACHA B 18 Opyrue pexxumbl (R-EPOCH, 6n10ku NHL-BFM-  IEREEY)]
0,0 p=0,018, logrank 90, R-FMC)

T T T T
0 12 24 36 48

Mecsnsl
Kannanos K.l. Bonkos H.M. n coasT. /KnnHmnyeckasa oHKorematonorus. vol. 11, no. 2, 2018, pp. 150-159.




*unsHb nocne nbpytnHnba. Nauyment O, 1956 r.p., anarHos c ntoHa 2013 roga. Tepanua Bkaoyana: R-hyper-
CVAD- R-HDAraC, R-DHAP, GEMOX, BBD, FCR, ubpytnaub, R-knagpnbun, neHanngomug+PLD

Hosbpb 2018 - nporpeccmsa N0 MONOYHbIM
¥}enesam U oTBeT Ha ieHaangomua+PLD

OTtBeT No
napaopbutanbHon
obnactn coxpaHaeTca
nocne R-knagpnbuHa
bonee 3-x neT, HO...
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bnacronaabii BapuanT MKJI: 1Be BO3pacTHBIE TPYIIILI U JIBE PA3JIMUHBIC
CTpaTeruu Tepanuu

Figure 2. TTF {upper panel) and overall survival (lower panel) according to cytology (blastold varlant vs. classical MCL)
A: MCL younger: Younger patients (n=325) recetved R-CHOP+/-R-OHAR followed by autologous SCT44%, 8: MCL alderly: Older patients (n=295) ware treated with R-CHOP vs R-FC followed by IFN/Rtusimab maintanance ™ *
1.0 10
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Blood. 2018 Dec 27;132(26):2722-2729. doi: 10.1182/blood-2017-08-737502



biiacTonaHbBIA BapHaHT: JAHHBIC COOCTBEHHOI'O PETUCTPA

1,0 Meauana o0uIel BbI)KUBAEMOCTH NPH

0.9- Knaccuueckuii BapuanT, n=64, ymepao 30 0J1aCTOMIHOM BapHAHTE COCTABWIIA 27 MecCHAleB,
' 95% AU (14 ; 40), npu kKi1accuyeckoM — 73

0,8 Mecsiua, 95% AU (40 ; 106).

0,7

0,6

0.5- . —+ I—L

0,4~ -

0,3

0.2 Brnacrounnen BapuanT, n=20, ymepno 15:

0,1

0,07

1 | I I | I I | T | I
o 12 24 36 48 60 72 84 96 108 120

KannaHos K.[. Bonkos H.M. u coasT. /KnnHuyeckaa oHKkorematonorus. vol. 11, no. 2, 2018, pp. 150-159.



baacrouanas u mieomoppuas mopgosoruss MKJI — BoO3MOKHBIE ONIIIUA

Figure 3: Suggested therapeutic algorithm in high risk MCL
(blastoid, Ki-67 >30%, Tp53 mutation)

Younger patients (<65 years) Elderly patients (>65 years)
Cytarabine, rituximab Cytarabine, rituximab
containing induction containing induction

good poor no good
response response response response

autologous consider Ibrutinib or Rituximab
SCT allogeneic € R2 salvage maintenance
l SCT
Rituximab

maintenance

Blood. 2018 Dec 27;132(26):2722-2729. doi: 10.1182/blood-2017-08-737502



MK/1: Uwwem BUHOBHUKOB Heyaaud Tepanun. KTo OHMU U CKONbKO mnx?

* Proc. Natl. Acad Sci USA 2013;110:18250—-
18255

* Proc Natl.Acad Sci USA. 2006;103:2352—-
2357.

* Blood. 2014;123:2988-2996.

* Blood. 2012;119:1963-1971.

MYC, TP53, NOTCH1/NOTCH?2 Obuw,ana n becnporpeccnBHasa BbI}KMBAEMOCTb * Blood. 2013;121:3161-3164.

* Leukemia 2011;25:1904-1908.

* BrJ. Haematol. 2014; 166:98-108.
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* Oncotarget. 2015;6:42362-42371.

* Histopathology. 2016,;68:442-449

* Blood. 2015;126:336

TP53, MLL2 BecnporpeccuBHas BbIXXKMBAaEMOCTb
KMT2D, TP53 Obwas n becnporpeccuBHasa BbIXKMBAEMOCTb * Hematol. Oncol. 2017;35:94-95.
TP53(>50% NTX), Obuwan BbI’KMBAaEMOCTb M cBOOOAHAA OT Heyaad Tepanum > Liemeie) Ongel, A0gErlel Al

 EHA Abstract. Blood. 2017;blood-2017-04-
TP53, CDKN2A (peneunn) O6wW,an BbI}KMBAaEMOCTb 779736



Pa3zHooOpa3ue aHoMaauil 1 OTCYTCTBHUE Tapre€THHIX ar¢HTOB

TABLE 2 Summary of prognostic markers with negative impact on outcomes, resporjse to treatmentin patients with MCL

Curmently used

# Poor performance status

# CMS involvement at diagnosis
Transformed MCL

Blastoid /pleomorphic cytomorphology
Simple MIPI high-risk category="
Ki-679% > 309

Complex karyotype®

¢ TP53 mutations or overexpression of TP53 by immunohistochemistry®™
70

* MYC translocation or overexpression
* Unmutated IGHV status™"

Paotential for inclusion in clinical practice

+ NOTCH1 and NOTCH2 mutations™

« CCND1

NSD2 (WHSC1)"=

SWI/SNF (SMARCA4 )

BIRC3

KMT2D/MLLZ

BTH =8

« CDKN2A®

« MAP3K14°

« CARD11*

s MCL35 RNA expression assay™

+ Tumor metabolic volume by PET-CT scans
+ ctDMNA-based clonal evolution

+ MRD testing by flow cytometry, PCR for lgH, t{11;14)
« miRMNA18b™

Abbreviations: CMNS, central nervous system; IGHVY, immunoglobulin heavy chain; MCL, mantlg cell lymphoma; miRMNA, micro RMAs,

Including those with documented ™** ibrutinib/ venetoclax resistance.

Am J Hematol. 2019 Jun;94(6):710-725. doi: 10.1002/ajh.25487



https://www.ncbi.nlm.nih.gov/pubmed/?term=Mantle+Cell+Lymphoma:+2019+update+on+the+diagnosis,+pathogenesis,+prognostication+and+management

N6pyTMHMO, 3TO War Bnepea, HO...

Table 4. Combined targeted regimens: dinical trials with =10 patients.

Pricr regimens, Median DOR, Median PFSA05,

Regimen Phase Mo of patients median (range] ORR FORACRU) manths maanths Grade =3 AEs

Ibrutinib-based regimens

Ibrutindb + ribusd mab [82] i L] 301 88% M4%) Mot reached Mot reached/not Atnal fibrillation (1. 2% renal and urinary dis-

reached ondar (%] neutropenda (4%), theom bo-
cytopenda (4%). One desth (2% septic
shock] possibly trestment related
brutindb + B (MCOLS PHILEMOMN] [B3] [ 4 2 3% M1%) (h=29 Mot reached Mot reached/not [Heutropenda {104%), grade 3 rash (10%) One
evaluabls) reached death (septic shook] possibly treatment
redated

Ibruwtindb + venetoclax [84] [ 23 201-48) T4 B3%) Mot reported TH%81% IHmtmpuia (25%]

2 T T ) e

Lena lidomide + ritusdimab [64] L 44 201-4) ™% (36%) 189 11.1/243 Heutropenia [85%), I]lmph:penia (36%],
thromibooybopenda 2

Lena lidomide + rituximab [85] i 14 30n-n* 55% [55%) Frl 24 Afnot repored Meutropenda (34%), h‘_.puldeni.a {10%),
thrombocytopeania @%), TFR 8%

Lena lidomide + bortezomib [HE] ] 53 1{1-5) A% (15%]) Mot reported W% Throm bocyimpenia (34%), neutropenia (21%]),
fatigue 21%] ymphopenda [15%) dyspnea
(4], diarrhea (9%1 motor neuropathy
(9%

Lena lidomide + dexamethasons [87] ] 33 327 52 [24%) Mot reported 12420 Heutropenia [53%), leukopenda (25%),
thrombocytopenda 22%) infection [12%]1
febrile neutropenda (12%) One grade 5 AE
{dyspnea/hypotension)

Temsirolimurs-based regimens

T resd woedi mvuas + ritusimia b [88] [ " 2013 59 (19%) Ll TTF=9.73/ Rituximab-sensitive group: Neutropenda 21%)

o5=205 thromibocytopenda [17%] Btigue (17%),
keukopenia (13%), lymphopenia (10%)
[Rituxima b-refractony group:
Thrombocytopenia (38%), neutropenda
{24%), leukopenia [14%)

Bortezymib-based regimens

Bortezmib -+ rituximab [84] ] 42 20-" G40 (26.5%)" Haot reported 849% a1 .5 One toxlc death due to interstitial preumonda

Bortezm b+ rituxdmab [940] i 14" 2(1-4) 2% [29%) Mot reported 1.9t reported Meutropenda [20%], thinom booytopenda [20%)
Grade 3 neumpathy (52%)

Bortezomib + ritusdmab® [91] i 1 20-=-n 8% [16%] Mot reported Mot reported Lymphopenda 52%) throm booytopenda (39%),
neutropenia (38%), neunopathy (35%),
fatigue (15%)

Borteanmiib -+ rituximab + i 18 30-a) 81% [M4%) Mot reported 121/386 Throm ooy penda (38%), fatigue (1%

dexamethasone [92] hyponatremia (13%)

2 patients discontinued borteromib due to
grade 3 peripheral neunopathy

AE adverse event: CR: complete response; CRu: unconfirmed complete response: HD-MTH-Aral: high-dose methotrexate and cytarabine: hypenlVAD: hyperfractionated cyclophosphamide vinoristine dosornubicin:
and dexamethasone: MO mante cell mphoma: ORR: overall response rates O5: overall survival PFS: progression-free survival: metro: retrospedive study: R ritusimab: R relapsedirefracony: TRR: tumor flare

reacthon.

“These triaks also included patients with other NHL subrlasses (or occasionally other hematological malignancies); data marked by supsrsoript a ars for all patients, rather than the subsst of MOL patients.

ETwo different dosing regimens.

“Rituximab-sensitive group, n = 48; rituximab-refractory group, n=21. Efficacy analysis performed in entire evaluable population; safety analysks split by group.



SOX 11 — oauH U3 KIHYEBHIX 3alyCKaIOIIMX NaToreHes3 (pakTopon

Conventional Genomic instability, high proliferation,
SOX11-Positive MCL,

luﬂtratlon and dissemination

Blastoid/ pleomorphic MCL

= X

P P - - e sl 8Mm
-} Angiogenesis l SOX11 l £ PAXS —>4 BLIMP L™
S <
* MMGOBCLB |
‘?‘PD:FA IGHV \

' sOxX11+ | GeC »T e _nods &
Naive B cell '

el 0900 B N iy
Biood,
e 4 Dissemination
IG/CCND1 SOX11- g . =i Proliferation W . bone o
‘l,PDGFA * X
‘L ! i - SOX11-
Anglogomsb - - >

Hypermutated

w— 909
‘- ’ 3 . IGHV / ress & v oV
. 0 " e \-__’/ Blastoid/Pleomorphic MCL

Non-nodal leukemic Genomic stability,
SOX11 -negative MCL low proliferation and dissemination

Curr Opin Hematol. 2018 Jul;25(4):299-306. doi: 10.1097/MOH.0000000000000434
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Understanding resistance mechanisms to BTK and BCL2 inhibitors in mantle
cell lymphoma: implications for design of clinical trials

Rishu Agarwal®”, Mark A. Dawson®™“%, Martin Dreyling® and Constantine S. Tam™~"?

Classical NFKB pathway]| v' Eciiit «padoTaeT» KiIaccn4ecKuil (KaHOHHYeCKHii)
BCR signaling TLR signaling nyTh akTuBanuu NF-KB —yepe3 TNF, TLR4, BCR
: > i TCR Ha p65/p50 — Bo3aecTBHE ITOCPEICTBOM
uHrHONTOpoB BTK (MOpyTHHMO) cKOpee OyaeT
ycnemHbIM

v NB! Myrtauuun BTK/PLCG2 — kpaiine peakoe
siBjieHue npu MKJI B cpasrenuu ¢ XJIJI u MB
(Blood. 2016;128:82-92, Nat. Med. 2014;20:87-92,

Oncotarget. 2016;7:38180-38190)
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@D >>> v Myranmuu CARDI11 — akTHBHPYIOT KAHOHHYECKHi

_— nyTh HE3aBUCUMO OT cocTosiHusl BTK u MoryT ObITh
HWLE”V b@ﬁ;@ NMPUYUHON PE3UCTEHTHOCTH K HOPYTHUHHOY HJIH
UOpyTUHMOY U JeHaauaomMuay — 5,5% cpenu 179
nepBuuHBIX ciaydaeB (WU et al. Oncotarget.
2016;7:38180-38190)
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Understanding resistance mechanisms to BTK and BCL2 inhibitors in mantle
cell lymphoma: implications for design of clinical trials

Rishu Agarwal®®, Mark A. Dawson®™“?, Martin Dreyling® and Constantine S, Tam™~"¢

v Eciii akTHBEH aJIbTEPHATHBHBIA MyTh AKTHBAIUH P—,
NF-KB — ot BAFF, CD40, LTBF no RelB/p50,p52 —
BAFF CD40 LTBF

MOKET ObITh MEPBUYHAS PE3UCTCHTHOCTD K
HOPYTHUHHOY U HE TOJIBKO K HEMY Emﬂmmmmm

v Myranuu onmcannsie 111 MKJI, BRiIwoyawmme
AJIbTEPHATHBHBIN MYyTh — HOHCeHe MyTanuu [ RAF2 Lo || '“{1['3'

u aejenusi TRAF3 (310 HeraTUBHBIE PETyISITOPHI &\
ansrepHaruBHoro nytv). Myranuu TRAF2 u BIRC3 psa

l
— 6 — 10% u3 rpynmnsl 165 nepBUYHEBIX CIy4YacsB (rem(pse 0 Crein (e D
(Rahal et al. Nat.Med. 2014;20:87-92) % /
Vs — % H |§"“\ @.
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Beneroximakac: namuedTsl ¢ P/P MKJI, ve monyuasmme naruoutopo BTK, | ¢aza

v Yactota OO - 44% (MKIT - 75%; ®J1 - 38%; ABKKI1 - 18%)
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Beneroknakc: nmanueHtsl ¢ P/P MKIJI, He monyuaBmue naruoburopos BTK, | daza

v' Megunana BlB - 6 mecsaues (MKJT — 14 mec., ®J1 — 11 mec, BKKJ1 — 1 mec)
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Mo3utneHas koppenaumsa BCL-2 n BTK: mnweHb ana KOMBMHUPOBAHHOM Tepanmu
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» ®aKT U3 nccneposaHuA 62

cnyyaes MK/1: nuHenHan
NONOXKUTENIbHAA Koppenauuna
mexay BTK v BCL-2

CuHeprusm nbpytnHmnba um
BEHETOK/1aKca NPOTUB ABYX
KNeToUYHbIX AMHuu MK/1 —-Z138
(6nhacTonaHbI BapuaHT) n
Granta -519 (knaccuuecKkui
BapPUaHT)

NB! Mpu 6nactongHom
BapuaHTe OTCPOYKa BO
BPEMEHM A0
3KCNOHEHLNaNbHOrO POCTa
COCTaBNAET OKOJI0 21 AHA
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Mnepakcnpeccus BCL-2 npu MK/: gedeKT E3 — youkeutnH-nurasbsl FBXO10 — oTkAtoueHue aerpagaumnm bcel-2
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Oxcnpeccust BCL-2 npu MKJI u JIBKKJI B 4yBCTBUTEIIBHBIX U PE3UCTEHTHBIX
Cly4asx. AKTUBAILMA allONTO3a BEHETOKIAKCOM ITPU 4yBCTBUTEIHLHONM MKJI
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Ibrutinib plus Venetoclax for the Treatment of Mantle-Cell Lymphoma

Constantine 5. Tam, M.B., B.S., M.D., Mary Ann Anderson, M.B., B.S., Ph.D., Christiane Pott, M.D., Ph.D., Rishu Agarwal, M.B., B.S., Sasanka Handunnetti, M.B., B.S.,
Rodney |. Hicks, M.B., B.S., Kate Burbury, M.B., B.S., Gillian Turner, B.M., M.I.P.H., Juliana Di lulio, Ph.D., Mathias Bressel, M.Sc., David Westerman, M.B., B.5., Stephen
Lade, M.B., B.S., et al.
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B oTBET Ha BO3/ICMCTBUE BEHETOKIAKCOM IIPOUCXOIUT MEPECTPOHKA
CUTHAJILHBIX U METAa00JIMYECKUX ITYTEH.
[Ipoduipe mepecTpoek UMEET APEBHEE SBOIIOIMOHHOE 3HAYCHUE

Pathways Up-regulated Proteins Down-regulated Proteins
Apoptosis caspase 7, caspase 3
DMA Damage DM-Histone 3, DM-K9- ATM, CHK2, ERCCS, ERCC1, MSHE, MSI2, PAICS, PMS2, Rad50,
Response/Repair histone 3, pHZAX, pCHK2 Weel, XPA
survival Signaling pSRC, Smad3, pSHP-2, 14-3-3-beta, 536P1, A-Raf, AKT, Cyclin-E1, c-All, C-Raf, eEFZE,
pMEKL, pMAPK, pINK, Jak?, | elF4E, elF4G, HER3, INKZ, MEKL, Mnk1l, mTOR, p70-56K1, p3&-
c-Met, B-raf, pAKT, pLRPE, MAPK, p44-42-MAPK, PI3K-p85, PKA-a, PKCa, PTEN, Rictor, RIP,
ER-a, AR, HES1, GATA3 Reck-1, RSK, pShe, Stat3, StatSa, Syk, VEGFR-2
Metabolism Glutamate-D1-2, GCLM FASN, glutaminase, Hexokinase-2, PDE-1, PKIM2, TIGAR, Atg3,
WIPI2
Ubiguitination UBAC1, TRIM25
Mitochondria TFAM, 5002 BAP1, H5P2T
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IIpuoOpeTeHHasi pe3MCTEHTHOCTDH K
VEN panee 4yBCTBHUTEJIbHBIX KJIETOK
MKJI: aktuBanua AKT
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YyBCTBUTEJIbHBIX KJIeTOK MKJI: HU3Kast
ykcnpeccust BCL-2, ucxoqgnas akruBnoctb AKT
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| ilrli ||_PI3K inhibitor
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CTtpoMabHBIC 3JIEMEHTHI MOTYT HHIAYLIMPOBATh PE3UCTEHTHOCTh U K KOMOHWHAIUH
VEN+IBR! IlepekntoueHre CUTHAIILHOM OCH HA aJIbTEPHATUBHBIN ITYTh AKTHBALUH

NF-KB ugepes Toll-like — perterirop 9 (TLR9)
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» Tpwu aroructa TLR 9 cuaTE3UpyIOTCS MUKPOOKPYKECHUEM -
CD40L, IL-10, CpG-ODNSs (ryaHuHAHHYKJIEOTHI-0JIUT0-1€30KCUHYKJIEOTHIbI)

» Tpu aroHncTa NEPEKJIIYAIOT CHTHAJIBHYI0 0Ch HA aJIbTePHATHBHBII MYTh U AKTHBHPYIOT He3aBHcuMbIe oT BCL-2
aHTHarontToruyeckue gakropel — MCL-1, survivin, Bcl-xL

» JlaHHBINA CIieHApU pe3UCTEHTHOCTHU akTyaneH u ays XJIJI u st MKJI Blood Adv. 2017 Jun 13:1(14):933-646
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CrpomajibHbIe KJIETKH MOT'YyT pennporpaMmMupoBarth KjiaeTku MKJL: nepexk/iroueHne CUrHaJIbHOM OCH HA
PIBK —AKT —mTOR - u unTerpun — bl — curnajbHble MyTH B OTBET HA BO3JeiicCTBHE HOPYTHHHOOM.
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VYmap mo BCL-2, u mo AKT umn PI3K: oT AByX KIIMHKOB craceHbs HET (?)
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ApanTanus K AByM TapretHbiM arenram npu MKJL.
[TouemMy BKJIFOYAIOTCS APEBHEHUINIME MEXAaHU3MbI BBDKMBAHMS, B HACTOSIIEE BPEMSI
KOHTPOJIUPYIOIIYE 3aKIaJIKy TKaHer U Ju(pPepeHupoBKyY ?

[Epigenetic antagonism between the SWI/SNF and Polycomb complexes
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Motepa nnm myraumm KomnoHeHToB SWI-SNF KomnneKkca obecneumnsaer BblXKuBaHUue

kKnetok MKJ1 Ha ¢oHe 06ounx npenapatos
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Myrtanuun SMARCA4 npu HXJI: yame npu gumdome bepkurra

FL (%) DLBCL (& BL %)

KMT2D 63 8 2
CREBBP 55 i ]
EZH2 19 19 2
KMTZC 14 0 1
EP300 | 14 || | 3 0
ARID1A g 1 7
SMARCA4 2 0 FI 21
HISTIH1B-E 19 | l 13 0

1. Frequency of chromatin modifying and organizing gene
mutations in GCB lymphomas. Data from genome, exome and
transcriptome sequencinag studies of FL, BL and DLBCL with
sufficient data quality” '® are summarized. Individual tumors are
represented in columns and genes in rows. Colored bars indicate
the presence of a somatic mutation and the percentage of tumors
with mutations each gene are annotated to the right for each
disease. Mutations of chromatin modifying and organizing genes
are found in B4% (54/64) of FL tumors, 40% (62/155) of DLBCL
tumaors and 35% (29/82) of BL tumors. It should be noted, however,

Blood Cancer J. 2015 Oct 16;5:e361. doi: 10.1038/bcj.2015.89
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[ unore3za — MOKJIMHUYECKUU ATAll— JU3alH HOBBIX UCCJICIOBAHUM

Category of Study design or regimen Target or drug class Clinical trials Status Phase
therapy identifier
Fit induction R-CHOP/R-DHAP + ASCT ws. BTK NCTO2858258 Recruiting Phase Il
B-CHOP/R-DHAP + ibrutinib ws. (TRIANGLE)
R-CHOP/MAR-DHAP + ibrutinib + ASCT
R-HyperCWVAD + Ibrutinib BTK MNCTO2427620 Recruitimg Phase Il
Unfit induction BR + ibrutinib BTK MNCTO17 76840 Active FPha=e Il
(SHIME)
R-CHOP/R-HAD vs. R-CHOP Cytarabine MNCTO1865110 Recruiting Phas=e Il
BR + acalabrutinib BTK MNCTO2972840 Recruiting Phas=e Il
Bendamustine + obinutuzumalb Anti-CD20 NCTO3311126 Recruiting FPhas=e Il
Maintenance Hituximab w=s. ASCT + mituximab in Anti-CD20 MNCTO3267433 Recruiting Phase Il
MRD-negative patients
ASCT +/- ibrutinib maintenance vs BTK MNCTO2858258 Recruiting Fhase Il
ibrutinib mMmaintenance (no ASCT); (TRIAMNGLE)
rituximab may be added to each arm
Ibrutinib without ASCT BTK MNCTO2242097 Recruitimg Phase Il
BE vs obuximab maintenanca Aoti-Cra0 4+ loid NCTO1865110 Becoyiting Pha=e 111
RBelapsed MCL Obinutuzumab + GDC-0199 + Anti-CD20, BCL-2, BTK NCTO2558816 Recruitimg Phase Il
Iorutinike
Obinutuzumab + |brutinib Anti-CD20 + BTK MNCTO27V36617 Recruiting FPhase I
KTE-C19 CAR-T NCTO26013132 Recruiting Phase Il
(ZbAA-2)
JCAROAT CAR-T MNCTO2631044 Recruiting Fhase |
{TRAMSCEMND)
Ixazomib + lbrutinib Proteasome + BTK MNCTO3323151 Recruiting Phase Il
Bortezomib + Ibrutinib Proteasome + BTK MNCTO2356458 Recruiting Phase Il
INC BO50465 PI3K MNCTO03235544 Recruitimg Phase Il
Entospletinib Syc MNCTO1 799889 Active Phase Il
Vorinostat HDAC MNCTOO87F5056 Recruiting Phas=e I
Enzalutamide Androgen MNCTO2489123 Recruiting Phas=e I

F1000Res. 2018 Jul 25;7. pii: F1000 Faculty Rev-1136. doi: 10.12688/f1000research.14122
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BbiBOAbI

1. ITpuHIMIT «1030-UHTEHCUBHOCTBY» JOCTHUT IIPEIEia, CBI3aHHOTO HE TOJIBKO
TOKCHYHOCTBIO, HO M C OHOJIOTHYECKUMHU O0COOCHHOCTSIMU OITYXOJIH

2. HoBble MOJIEKY/IbI — HOBBIE€, HEM3BECTHBIC pPaHEe OUOIOTHUYSCKHUE
(beHOMEHEBI pePPaAKTEPHOCTH

3. IloBpexaeHNEe HECKOIbKUX CUTHANBHBIX/METa00INYSCKUX ITyTEeH HOBBIMHU
areHTaMu, BO3MOXKHO, PE€AJIU3yETCs B HOBBIX OMIIUAX

4. DPpdexruBHas komonHauus npu MKJI MmoxkeT ObITh COCTaBICHA U3
arcHToB, 3(P(HEKTUBHOCTh KOTOPHIX B MOHOPEKHUME HEYOBICTOBAPUTEIIbHA



Cnacmbo 3a Bawe BHUMaHue!



