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VIcTopunyeckaqa cnpaBka

1957 roa, L.K.Hillestad OtgenbHaa dpopma
OCTPOro fienkosa —
npomMumenounTapHbI

1977 ron. J.D.Rowley  TpaHcnokauwumsa (15:17)
1980 roa, J.D.Rowley  TpaHcnokauua (15;17) npwu

MUKPOrpaHynsipHOM
BapunanTe OIl1J1
1993 ron, S-J.Chen OIlJlc t(11;17)(923:921)
1994 ropa, S.J. Corey Ol c t(5;17)(g35:921)

1996 roa, R.A. Wells Orlc t(11;17)(q13:921)

[MepecTponka reHa STATSb 1 peuentopa-anbda peTMHOEBOW KUCIOThI BhisiBrieHa B 1999
rogy [C.Arnould, 1999].

Tpannokaums t(3;17) onucana B 2006 rogy [Redner RL, 2006].

[MepecTponka aByx permoHoB Ha 17 xpomocome - 17q24 (reHa perynsiTopHoOu

cybeanHuubl-la ageHo3nHMoHOMoCchaT3aBucnmMon npotemHkmHasol A) u 17921 (reHa
peuenTopa-anbda peTnHoeson kncrnotel RARa) - BbisiBneHa B 2006 r [Catalano A., 2006].

B 2008 rogy onucana cegbMasa BapuaHTHas TpaHCrokauma ¢ ydactnem pelentopa-anbda
peTnHoeBoun kncnotobl U reHa FIP1L1 — 1(4;17) [Kondo N., 2008]




ANngemMmnonorus

* OCTpbI NpoOMUENOLUTAPHLIN NTENKO3
BCTpe4vaeTca B 5-15% Bcex cnyyaes OMJI

* U, ecnn B 2005 rogy B CLLUA
npegnonaraemMas Yactota BO3HMKHOBEHUS
OMIJ1 oueHmBanack kak 11.930 crny4yaeB B
roq, TO BEPOSATHaAA YactoTa ANarHOCTUKM

Orl'lJ1 coctaBnaet 600-800 cny4aes B roq
[Ribeiro R.C., 2006]



Poccumnckoe pernmcrtpaLmnoHHoe
nccneposaHune (2006-2010)

[narHos =678
Uneno o, (18 ueHTpoB)
OMIJI 436 64.31
onn s
OJ1J1 152 22.42
apyrue 35 5.16




CwmepTHOCTb OT Ol'1J1 B
NonNyrnALUUOHHbIX NCCregoBaHUSIX

» Surveillance, Epidemiology, and End Results
database (NCI, USA) - 17%

» Swedish Adult Acute Leukemia Registry -
29%

» Canadian study by Paulson et al. in 2014 —
22%



OcHoBHble xapaktepuctukm Ol1J1

° HpKaFI KITMHN4YECKaA KapTHa

* Mopdonoruga
e LiInToxmumms
* IMMyHOMEeHOoTUNMpoBaHue

* LlnToreHeTunka
* MonekynapHas reHeTuka



XapaktepHeunwine cumntombsl Ol

* [emopparnyeckmumn cnHapom (rematomMmHas
KPOBOTOYMBOCTb)

* [MnopmnbpmnHoreHemms,
rmnonpoTpoMonHeMus

e JlenkoneHuns



Mopdronorus




Mopdronorus







HnddpepeHumnanbHbIM AnarHo3

* OndpdepeHUnanbHaa gmarHocTuka MUKPOrpaHynsapHoOro
BapunanTa OlJ1 c ocTpbiIM MOHOBMACTHBLIM NIEMKO30M,
NMeLLM NMpusHaku andpdoepeHumposkn (MoB)

* rmnepbasoMurbHbIE NPOMUESIOLUNTLI, KOTOPbIE MOTYT
BCTpevaTbCcs npu BapuaHTHOoM cpopme O],
HanoMMHAaKT MUKPOMErakapuounTbl Npu
MerakapuobnactHom nemnkose (M7)

e OMarHoCTUKa OCTpPoro mmenobrnacTtHOro nemkosa c
ondpdepeHumnposkon (M2), Tak Kak Npyn 3TOM BapmnaHTe
NHOrga BCTpevaroTcs briacTHble KIETKU C MHOXKECTBOM
nano4yek Ayapa 1 obunnbHOM 3€PHUCTOCTbIO



MMMyHOeHOoTUN

OnpepenseTtcs Bblpa)keHHasa akcnpeccus
OKCNPEeCCUpyoTCs aHTUreHbl 7
BbisiBNsieTca NO3nTMBHAs peakuust C aHTuTenamm K

Mapkepbl paHHUX cTaann gudpdepeHUNPOBKN KNETOK rpaHyToUuNTapHOro
poCTKa - onpegenstotcs B 25% cnydaen. Okcnpeccuss CD34
accounmnpyetca ¢ BapnaHTHon doopmou OlJ1, ¢ runepnenkounTosom n BCR3
BapuaHToMm TpaHckpunta PML/RARAa.

[MpakTnyeckn Bceraa npu ONNJT no3anTnBHOM BLIBAET peakuus ¢ aHTUTENamMn K
aHTUreny

, CBOMCTBEHHbIN B-kneTtkam, onpegensetca B 15 % cnyyaes

, XapaKkTepusyLwwmnmn T-KNeToYHY0 JINHUIO, - B 25% Ccryyaes.
Qkcnpeccuto CD2 mapkepa cBasbiBatoT ¢ BapmnaHTHoM dhopmont OlJ1 n
rmnepnenkounto3om. CyulectsyeT accoumnauus B akcnpeccum mexagy CD2 un
CD34

CD7 npaKkTu4ecku HUKOraa He BbisIBNSAETCH

Mapkep NK—kneTtok ( ) - siBneHne He4vacTtoe (15%)
[Grimwade D., 2004; Lo-Coco F., 2006; Brain BJ, 1999]



LinToreHeTuka
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METOObl OUATHOCTUKK:
®JTYOPECUEHTHAA IN SITU
rTMBPUON3ALNA

(daHHble nabopaTtopun kapuosnorum 'HL PAMH)

(15 XpOMocoMgl)\ /(17 XpOMOCOMA)

PML/RARA

KOHTpOJ‘Ib KOCTHbIN MO3I AOHOPOB, % MO3UTUBHbIX CUTHArOB:
4% F.Morschhauser, European APL group, 1998




D-FISH

0,1% npu D-FISH Jlabopatopua kapuonoruu 'HL, PAMH

3eneHbln curHan onpenensieT reH RARa, kpacHbin — reH PML,
NBa XenTblX — crnuBHble reHbl PML/RARa n RARa/PML



MexaHn3M obpa3oBaHuA
xumepHoro oHkoreHa PML/RARa
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UacToTa BCTpe4yaeMocTu

TpaHckpunToB ber 1/2 n ber 3

B Pa3riMYHbIX CTPaHax

CtpaHa (uccnegosanue) | 4Yucno BapuaHT TpaHckpunTa
ConbHbIX 172 ber 3
Poccus (THU PAMH) 119 62 (52%) 38 (48%)
Ncnanuna (PETHEMA) 225 126 (56%) 99 (44%)
[epmanua (AMLSG) 45 26 (58%) 19 (42%)
KaHaga 48 29 (60%) 19 (40%)
Ntanna (GIMEMA) 101 60 (60%) 41 (40%)
BenukobputaHmna (MRC) 186 114 (61%) 72 (39%)
CLWA (MSKCRC) 63 42 (66%) 21 (34%)
Kutan 33 24 (73%) 9 (27%)
ITaTnHckas Amepuka 43 36 (84%) 7 (16%)




dakTopbl pucka

« JKcrnpeccust aHtureHa CDS6

« Honee BbICOKOE YMCIO JIEMKOLUNTOB

« bonee HN3KOe cogepxaHne anbbymnHa

* bcr3-nsogopma

« paHHne (CD34, CD117, HLA-DR) n T-kneTo4Hble
(CD2,CD7) mapkepbl

* accouunnpyetcs ¢ boree BbICOKMM PUCKOM
pa3suTtna peumnamea (22% vs 10%, 5 ner)

* [Montesinos P, Blood, 2010]



A

Relapse Risk by FLT3 status

1

% relapsing

B

% still alive

00 4
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25 1

No. No.

Patients Obs.

Wild type 101 22
FLT3ITD 56 15
D835/1836 alone 13 3

—— Wild type
----------- FLT3ITD
------------- D835/1836 alone
. Events 2P =08
Exp.
241
12.9
31
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Overall Survival by FLT3 status

100 4
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— Wild type
----------- FLT3 FIPD
————————————— D835/1836 alone

""""""""" | el -
R .
e 47%
No. No. Events 2P =0-10
Patients Obs. Exp.
Wild type 115 39 44.6
FLT3I1TD 69 26 25.2
D835/1836 alone 19 11 6-2
0 1 2 3 4 5

Years from entry

[1pn OI'1J]
FLT3
cTaTtyc
CYLLECTBEHHO
He MeHSET
NMPOrHo3

Rosemary E. Gale et al Blood, Vol. 106, Issue 12, 3768-3776, December 1, 2005



Koarynonatusa npu Ol1J]



The coagulopathy in acute promyelocytic leukaemia — What have we learned in the past twenty years
Hau C. Kwaan , Elizabeth H. Cull

ACUTE PROMYELOCYTIC LEUKAEMIA
v Vv
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Best Practice &amp; Research Clinical Haematology, Volume 27, Issue 1, 2014, 11 - 18



[IpoKkoarynaHTHbLIN MeXaHU3M

TkaHeBon pakTop (TF) n pakosbin npokoarynsHT (CP)
TF obpasyet komnnekc ¢ FVII -> aktusnpyet FX (Xa)

CP aktmnBupyet FX (Xa) Hanpsimyto

Knetkn Ol'J1 aktmBupytot TF aHgotenus cekpeumen |IL-13

AnonTtoTnyeckme knetkn OlJ1 BbicBOOOXKOaOT pocdonunuabl
(bochaTnanncepuH) -> aktusaums TF

P-cenekTunH (Monekyna agresum KrneTok aHOoTenuns)
aKTUBUPYET TPOMOOLIUTLI

[ToTpebrieHne KoarynsuMoHHbIX dakTopoB J0Ka3blBAETCH
yBeNnnM4YeHneM npoaykToB gerpagaunm dunbpuHa n D-gumepos
CO CHMXeHnem pmnbpuHoreHa

[MoBbliweHMe KoHueHTpauun PAI-1 (nonnmopdusm reHa PAI-1
romo3unrotHas mytaumsa 4G/4G)



OUOPNHONMUTUYECKUN MEXAHN3M

 [loBblleHbl KOHUeHTpauun tPA, uPA, nnasmmHa

* CHWXEHbI KOHLEHTPAUUN 02-aHTUNMasMnHa u
PAI-1

* B otrinumm ot gpyrux ABC (notpebneHue),
dondpunHONN3 akTMBMPOBAH N3HA4YarbHO

* 30bITOYHasA akcnpeccusa aHHekcuHa A2 n
S100A (peuentop/koakTop nnasmmMHOreHa v
tPA) Ha knetkax OI1J1

« B pesynbrate — n3bbiTouHasi reHepauns
nnasmMmHa



MHTpakpaHuanbHble
KPOBOU3NUAHUSA

AHHEKCUH2 —NOBEPXHOCTHbLIN KNETOYHbIV
peLenTop, cBA3biBalOWMM NnasMmmnHoreH u tPA
(TKaHeBOW akTUBaTOpP MNiasMnHoOreHa)

S100A10 — Takou e peuenTop niasmMmMHoOreHa

KOHCTI/ITyLI,I/IOHaJ'IbHaFI BbICOKaA 3KCIMpeccud Ha
MUKPOBACKYJITAPHOM 3HAOOTEJTNA

In vitro reHepauns nnaamuHa rnocne goodasneHus
tPA K KneTkam aHOO0TeNnA CoCyaoB rofiloBHOIO
MO3ra 3Ha4YuTesnbHO BbILE, YEM C KreTkamu
9HOOTENNA OPYrux OpraHoB

Kwaan 2004
O’Connell 2011



1) Hypercoagulability 2) Hyperfibrynolysis

W ¥ /
A\ A
CP / asmin

TF/FVIl «— |EMPSl— <8

nnexin |l ] —

&

 APLcell |

— Plasminogen

[_Oytokines | A

7

3) Endothelial cell damage ™L TET PAI1 1T




daKkTopbl pUcKka remopparm4yeckmx
OCJTIOXKHEHUN

* JlekouymTto3 > 10x10(9)/n

» bnacTHble knetkn kposu > 30x10(9)/n
* Bo3pacTt bonee 60 net

* [loyeyHas HeagoCTaTOYHOCTDb

* N36bITOYHBLIN PMOPMHONKS,
onpenensemMsin No rmnopmndpmnHoreHeMnm
<1r/n

 TpombouuToneHna meHee 30x10(9)/n



IleyeHune rmnokoarynayMoHHOro
CUHApoMa

* «ArpeccuBHasa» TpaHCPYy3nNOHHa4
nogaepxka

» TpomboUuMTbI Ana goctmxkeHns 30-50x10(9)/n

» Kpnonpeuunutar, C3l1 ana gocTuxeHus
donbpuHoreHna nnasmbl 1-1,5 r/n

 Hayano ATRA npu nepBoM Nogo3peHUN Ha
anarHos Ol1J1

* EanHnYHbIE coobLeHns 006 adodekTe rVIi
(HoBoceBeH) npu BHYTPUKPAHMASIbHbIX
KPOBOU3ITUAHUAX, HO ECTb BbICOKUW PUCK
TPOMDOTUYECKMNX OCITOXXHEHUN



MaccuBHOE KpOBOU3NUAHUE B NpaBoOn 3aTbINTIOYHOWU Oone.
KeTtonpodeH.

Babaes P. . 20/32 [BGRA]
[30] 512x512

TpombounTsl
61x10(9)/n

TN 61%
dundpuHoren 0,7 r/n
A4YTB 41 cek

W:256 L:123



KpoBousnusaHne B npaBon No6HO-TeEMEHHOW 0bnacTu.
[TpoTpomMnnekc

Copokut K. A. 24/32 [BGRA]
My [32] 512x512

TpombounTsl
39->76x10(9)/n
dundpuHoren 1,1 r/n
AYTB 21 cek.

W:256 L:123



ObLuMpHas 30Ha UWEMUM B NpaBOW 3aTbINOYHOW 0bnacTu

Copokus K. A. 14/36 [BGRA]
myx [32] 512x512

W:256 L:128



TpomboTHn4eckme oCrnoXXHeHUs,
doakTopbl pUcKka

Puck Tpombo3oB y 60nbHbIx OIMMJ1 9,6% no
cpaBHeHuto ¢ OMIJI1 3,2% (Fenaux 1993)

CD2, CD15, FLT3-ITD, bcr3 nsogopma
TpaHckpunTa (Breccia 2007)

dunbpuHoreH <1,7 r/n, Hb >10 r/n, BapnaHTHbIN
OriJ1, WBC >10x10(9)/n, ATRA-
andodepeHumpoBoyHbin cuHapom (PETHEMA
Montesinos 2011

LIBK-accounmnpoBaHHbie Tpombo3bl y 32% OI'1J1,
6,4% OIlJ1, 4% OMIJ1 (Grasariu 2013).
Accounaums ¢ BbICOKUMU Lmdopamm TPOMOOLIUTOB



Increased risk of central venous catheter—associated thrombosis in acute promyelocytic
leukemia: a single-institution experience

Onset of
thrombosis
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European Journal of Haematology
Volume 90, Issue 5, pages 397-403, 7 MAR 2013




CwmepTHOCTb OT Ol'1J1 B
NonNyrnALUUOHHbIX NCCregoBaHUSIX

» Surveillance, Epidemiology, and End Results
database (NCI, USA) - 17%

» Swedish Adult Acute Leukemia Registry -
29%

» Canadian study by Paulson et al. in 2014 —
22%



S dpekTnBHocTb Tepanumn Ol1J]
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[TpaBuna ne4venus Ol1J1, koTopble
BbINOMMHAKTCH U B COBPEMEHHbIX
nporpamMmmax

e 3HAYMMOCTb BbICOKMX 003
aHTPALUUNKITMHOBBIX aHTUONOTUKOB

* ArpeccunBHasi TpaHCPy3nOHHas
nogaepxka

« [lNnuTenbHas nogaepXxueatoLLas Tepanus
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Management of acute promyelocytic leukemia: recommendations from an expert
panel on behalf of the European LeukemiaNet

Miguel A. Sanz,' David Grimwade,2 Martin S. Tallman,® Bob Lowenberg,* Pierre Fenaux,® Elihu H. Estey,® Tomoki Naoe,’
Eva Lengfelder,® Thomas Biichner,® Hartmut Déhner,'® Alan K. Burnett,!" and Francesco Lo-Coco'?

'University Hospital La Fe, Valencia, Spain; 2King's College London, London, United Kingdom; 3Northwestern University, Chicago, IL; “Erasmus University
Medical Center, Rotterdam, The Netherlands; SHopital Avicenne, Paris, France; Seattle Cancer Care Alliance, WA; “Nagoya University, Nagoya, Japan;
8Universitaetsklinikum Mannheim, Heidelberg, Germany; *University of Munster, Munster, Germany; "®University of Ulm, Ulm, Germany; ''Cardiff University,
Cardiff, United Kingdom; and '2Tor Vergata University, Rome, Italy

The introduction of all-trans retinoic acid
(ATRA) and, more recently, arsenic triox-
ide (ATO) into the therapy of acute promy-
elocytic leukemia (APL) has revolution-
ized the management and outcome of this
disease. Several treatment strategies us-
ing these agents, usually in combination
with chemotherapy, but also without or
with minimal use of cytotoxic agents,
have provided excellent therapeutic re-
sults. Cure of APL patients, however, is
also dependent on peculiar aspects re-
lated to the management and supportive

1. Introduction

measures that are crucial to counteract
life-threatening complications associ-
ated with the disease biology and molecu-
larly targeted treatment. The European
LeukemiaNet recently appointed an inter-
national panel of experts to develop
evidence- and expert opinion-based
guidelines on the diagnosis and manage-
ment of APL. Together with providing
current indications on genetic diagnosis,
modern risk-adapted front-line therapy
and salvage treatment, the review con-
tains specific recommendations for the

identification and management of most
important complications such as the
bleeding disorder, APL differentiation syn-
drome, QT prolongation and other ATRA-
and ATO-related toxicities, as well as for
molecular assessment of response to
treatment. Finally, the approach to spe-
cial situations is also discussed, includ-
ing management of APL in children, el-
derly patients, and pregnant women.
(Blood. 2009;113:1875-1891)

Although the real incidence of acute promyelocytic leukemia
(APL) is unknown, it is a relatively rare hematologic malignancy.

probably the most biologically active single drug in APL, has
provided a valuable addition to the armamentarium and may have



NMpuHunnbl neyeHun Ol1J]

 ATRA Ha3HayaeTcd Bcerga u cpasy xe
Ha OlJI
(MOopdponornyeckas xapakrepuctunka oracTHbIX
KIETOK, remopparm4eckmm CUHOPOM, HU3KNE
rnokasarenu npoTpomMmoumnHa n pmnbpunHoreHa, 4acTto
NIenKoneHns)

e MnarxHos OI1J1 noaTBeEpPXKOEH
LMTOreHETUYECKUMU U/UNN MOSNEKYIAPHO-
brnonornyeckumMmmn MeTogamm, NOCKOIbKY TONbKO A5
9TON (POPMbI OCTPOro JfienKo3a AokKa3aHa BbICOKas
9PPEKTUBHOCTb MPUMEHEHUA PETUHOEBON KUCSOTHI.



Table 2. Management during induction, consolidation therapy, and beyond

Racommandation

Lewel of evidenca

Grade of recommendation

2.1. Eligible patients should be offerad antry into a clinical tial. IV C
Induction therapy
2.2. Induction therapy should consist of the administration of concomitant ATRA and anthracycline-based Ib A
_chematherapy.
2.3. Standard induction therapy should not be maodified basad on the presence of leukemia cell characteristics lla B
that have variably been considerad to pradict a poorar prognosis (94, secondary chromosomal abnormalitios,
FLT2 mutations, CDS6 axprassion, and BCR3 PML-BARA isoform).
2.4. ATO should be used as standard therapy in countries where pharmaceutical quality locally produced I B
arsenic compounds provide a more affordable treatment approach than ATRA plus chemotherapy.
No nporpamMmmam, cogepxxawmm ATRA K
JeMIUZUMAaD GZogamicin may ba consiaarad.
Management after consolidation
2.14. Maintenance therapy shoukd be usad for patients who have receiad an induction and consolidation [w] A
freatment regimen wherein maintanance has shown a clinical benefit.
2.15. Bacausa aarly treatmant intarvention in patiants with evidenca of MRD affords a battar outcoma than [{[s] B
treatment in full-blown relapss, every 2 months MRD monitoring of bone mamow should be offered to all
patents for up to 3 years after complation of consolidaton therapy.
2.16. Bone marmow generally affords greater sensitivity for detection of MRD than blood and therefors is the lla B
sample typa of choica for MRD monitoring to guida tharapy.
2.17. For patients tasting PCR-positive at any stage after completion of conscolidation, it is recommended thata IV C
borne marrow is repeatad for MRD asssssmeant within 2 weeks and that samples are santto tha local
laboratory, as well as to a reference laboratory for independent confirmation.
I C

2.18. CNS prophylaxis can ba considerad only for patients with hyparaukocytosis.




Awn3anH nccnegosaHun LPA99 (Ucnanusa) n APL2000 (PpaHuua-benbrusa-rfronnangus) (< 65)

AIDA - PETHEMA

- Ida 5 mg/m’ x 4 MIZ 10 mg/m* x § Ida 12 mg/m® x 1
Trial
ATRA 45 mgim? Low risk Consolidation | Consolidation 2 Consolidation 3 >
IDA 12 mgim?/d x 4
Induction ,
intermediate and
n=410 high risk Consolidation 1 Consolsdation 2 Consolidation 3 >
Ida 7 mg/m® x 4 MIZ 10 mg/m* x § Ida 12 mg/m* x 2 B
APL-2000 =
ATRA ATRA ATRA <
N
ATRA 45 mg/m? =
<
)
DNR 60 mg/m* d x 3 | DVR 60 mg/m® d x 3 DVR 45 mg/m® d x 3 m
—
. ¢’ -~ N . . ﬂ
AraC 200 mg/m*/d x 7 | AraC 200 mg/m?/d x 7 | AraC 1 g/m* 12k x & | &
. > t
L.o“. Induction Consolidation 1 Consolidation 2 :
WB(
Jrl  Jrl ol [m]
n=178 | ATRA 45 mg/m? |
DVR 60 mg/m? x 3 DVR 60 mg/m? x 3 DVR 45 mg/m® x 3
AraC 200 mgim*id x 7 AraC 200 mg/m*/id x 7 AraC2 g/im?* x 10
High »>
“V Induction Consolidation | Consolidution 2

Ades, L. et al. Blood 2008;111:1078-1084



Pe3ynbratbl MIHAYKUMA

* Ncnanuna . T1P= 381 (92.9%)
NNetanbHoCTb= 28 (6.8%)
PeancrteHTHOCTL= 1 (0.2%)

« GpaHuus: MP= 173 (97.2%)
NetanbHocTb= 5 (2.8%)
Pe3ncteHTHOCTL= 0



[ pynnbl pucka

» Hu3kni puck 1<10 x 10%/L
Tp > 40 x 10%/L

 MpomexyTtouHbin  J1 <10 x 10%/L
Tp < 40 x 109/L

 Bbicokun puck 1> 10 x 10%/L




Adonrocpo4Hble pe3ynbTraTthl siedeHus 6onbHbIX OMJ1 U3 rpynnbl

HU3KOIo " NpoMexyTo4yHOro pucka
B

Cl of

Relapse
1.0
PETHEMA LPA99 trial
0.8 == APL2000 trial
0.6
04 P=.03
0.2 .; -----
.--’

0 20 40 60 a0
Months
P(EFS) C
1.0
. "
0.8
0.6
04
— PETHEMA LPA99 trial
02 ==  APL2000 trial
P =.16
0.0
I | | | 1
0 20 40 a0 80

P(Survival)

1.0

0.8

0.6

0.4

m— PETHEMA LPA99 trial

0.2 ==  AP2000 Trial

0.0 P =53
W
0 20 40 60 80

Months

BepodaTHOCTL pa3BuUTUA
peunanBoB
OOCTOBEPHO BhlILLEe NpU
NCMoJSIb30BaHUN
dopaHLy3CcKoU nporpamMmeil,
OCHOBaHHOW Ha nporpamme 7+3

Ades, L. et al. Blood 2008;111:1078-1084



Honrocpo4Hblie pe3ynbraTbl ned4eHus oonbHbIX Ol J]
N3 rpynnbl BbICOKOIro pyucka
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3HauunmocTb BKnoyveHUa ATRA Ha Bcex 3aTanax nevyeHusi
AIDA-0493 and AIDA-2000

AIDA0493 PCR —
neg ATRA
Induction | Consolidation | /
2 i 2
ATR/!:l :f“ r(r:lglm /d ARQ ;:, r:. .zooo MTZ 10 mg/m? IDA 12 mg/m? (day 1) 0 ATRA
(days1,2,34) || (dvs12349) ARAC 150 mgm® || £ 3
" * 2
'[&ﬁ;ﬁ 2 glers“ al)d IDA5 mg/m? VE=16100 ma/m: everyfzh:? :.r;)(days S
— (days 1,2,3,4) (aays 1,2,3.45) o
6-TG 70 mg/m?every 8
hours (days 1,2,3,4,5) PCR
PR \
SALVAGE
THERAPY
AIDA2000 Consolidation
IDAS mg/m? MTZ 10 mg/m? IDA 12 mg/m?
o (days 1,2,3,4) (days 1,2,3,4,5) (day 1) PCR CHT+
ow/interm. neg ——> | ATRA
risk
ATRA 45 mg/m* ATRA 45 mg/m? ATRA 45 mg/m?
for 15 days for 15 days for 15 days
Induction / g
S
ATRA 45 mg/m?/d Consolidation 5 §
until CR "6'.
ARA-C 1.000 MTZ 10 mg/m? IDA 12 mg/m? (day 1) 3
IDA 12 mg/m?d mg/m? (days 1,2,3,4,5) ARA-C 150 mg/m?
(days 2,4,6,8) (days 1,2,3,4) every 8 hours (days
VP-16 100 mg/m?* 1,2,3,4,5) PCR
IDA 5 mg/m? (days 1,2,3,4,5) 6-TG 70 mg/m? every 8 pos
(days 1,2,3,4) hours (days 1,2,3,4,5) \
ATRA 45 mg/m?
ATRA 45 mg/m? for 15 days ATRA 45 mg/m? SALVAGE
for 15 days for 15 days THERAPY

Francesco Lo-Coco et al. Blood 2010;116:3171-3179

©2010 by American Society of Hematology
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DFS according to protocol.

All patients
104k,
\
- AIDA 2000
X,
0g \-\
\.ﬂ_.
S
07 e i s R e ox
v AIDA 0493
04
03
02
01
P <.0001
L T T T T T T T T T
0 ' 2 3 a s o ? e 9 » " ® 5 " 5 » v
Pts. at risk DFS time since CR (years)
AIDA0493 594 510 456 414 365 322 284 234 195 157 127 102 64 49 32 13 0 0
AIDA2000 395 355 309 268 217 183 138 86 31 3 0 0 0 0 0 0 0
B Low/Intermediate C High
10 10f°
o AIDA 2000 os AIDA 2000
02 0
07 07
AIDA 0493
08 0e \
o AIDA 0493
i S
W
04 04
03 03
02 02
0.1 01
P =.0021 P <.0001
90; T T T T T T T T T T T T T T T T T 00 T T T T T T T T T T T T T T T T
o 1 2 3 a 6 7 s s » " e 5 ® 5 ® v o ' 2 3 a 7 2 9 n " e 5 \ 5 » v
Pts. at risk DFS time since CR (years) Pts. at risk DFS time since CR (years)
AIDA0493 441 388 363 335 295 261 231 192 160 132 106 87 56 43 27 10 0 0 AIDA0493 151 121 93 79 70 61 53 35 25 21 15 8 6 5 3 0 0
AIDA2000 297 270 234 204 162 134 95 59 21 2 0 0 0 0 0 0 0 0 AIDA2000 98 85 75 64 55 49 43 27 10 1 0 0 0 0 0 0 0 0

Francesco Lo-Coco et al. Blood 2010;116:3171-3179

©2010 by American Society of Hematology
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Pe3ynbraTtbl POCCMUCKOro nccnegosaHua no

nedyeHuto OIJ1

[TokasaTtenu BapuaHT nogaepxunsaroLlen tepanmm
bes BkntoyeHna ATRA C BkntoyeHnem ATRA

(n=50) (n=52)

[NonHas pemuccns 90 %(45) 80,1 %(42)

Pe3ncteHTHOCTb, % 0 0

PaHHAa netanbHOCTb, % 10 %(5) 19,9 %(10)

CmepTb B pemuccumn, % 6,7 %(3) 14,3 %(6)

Peunausbl, % 6,7 %(3) 9,5 %(4)

TKM BbInonHUNu

B 1 pemuccuu 2 1

BO 2 peMmmccum 1 1

ATRA- cuHgpom 3apernctpupoBaH y 51%; cmepTb OT Hero — 5%




Pe3ynbraTtbl POCCMUCKOro nccnegoBsaHuga no
neyveHuto Ol1J1

BespeunamBHas BbxnBaemocTb (A) U BEPOSATHOCTb COXPaHEHUS MONMHON
pemuccum (b) B 3aBUCUMOCTUM OT BapuaHTa nogaepKuBatoLLEro fevYeHns:
6e3 ATRA (n=43) n c ATRA (n=38)

YMeHblleHne LUTOCTaTU4EeCKOU Harpy3kKkmv B nepumon no,q.qepmMBarou.l,eﬁ
Tepanuun npueeno K ysesqimn4eHnUo Yncria peunamBoB

17 Bez ATRA - Bes ATRA
8 N N N - - * -
, 8 C ATRA

: C ATRA -
,6 7 6 -
14 7] '4 T
12 T '2 —
07 L S S B S B L H A S e B S B 01

O 10 20 30 40 50 60 70 cl) Es 2'0 3'0 40 5'0 6'0 7'0

2007, 'emaTonorug v TpaHcdysuonorugd, N 6, ctp 3-9




Obwasa (A) n bespeumansHasg BbXXnBaemMmocTb (b)
37 6osnbHbIX (2 oTAeneHus) n 66 6osbHLIX (25 oTaeneHuin)

A PheKTMBHOCTL Tepanuu 3aBUCUT OT Yncna
BKJTIO4YEHHbIX B UccneaoBaHue 00SbHbIX — ONbITa KOMaHAbI

2 OTHENCHUA

1 2 oTAeIIeHUA . 2 OTHeIeHUs

] Q + N N 17N S N NS
87 8 M
6 7 ]

25 oTneneHun

25 orneneHuit

0 10 20 30 40 50 60 70

(A) (B)

2007, 'emaTonorug v TpaHcdysuonorugd, N 6, ctp 3-9




AbdheKTUBHOCTbL Tepannumn 3aBMCUT OT 0ObLema
TpaHcdy3noNnoru4ecKkon noanepxku

(OaHHble Poccnnckoro MHOroLEeHTPOBOIo NccrenoBaHuns)

ObecneyeHune Tpombouutamm > 60 go3
4 i+ e

ObecneyeHune TpombouuntTammn <35 no3

20 30 40 50 60 70



ConpoBoauTenbHaa Tepanus

Table 1. Diagnostic workup and supportive care

Racommendation Level of evidence Grade of recommendation
1.1. Once a diagnesis of APL is suspectad, the disease should be managed as a medical emargency. [V c
1.2. Diagnosis should be confirmad by maolecular detaction of PML-RAHA fusion (o rare molecular variants), la B
1.3. Inaddition to conventional karyotyping, FISH, and RT-PCR, immuncstaining with anti-PML anfibocy can [la B
be usad for rapid diagnosis of APL.
Management of coagulopathy
1.4. Treatment with ATRA should ba started immediataly that a diagnesis of APL is suspactad. ] A
1.5. Liberally transfuse with frash frozen plasma, fibrinogen, and’or cryo pracipitate and platelst [ B
ransfusions 1o maintain the fibrinogen concentration and platalat count above 100-150 mgfdL and
30-50 x 1071, respactively.
1.8. The banefit of heparin, tranexamic acid, or other anticoagulant or antfibrinalytic therapy remains [V c
questionable and should not be used moutinely outside the contesxt of clinical trials.
Management of hyperleukocytosis (WBC > 10 x 10%L)
1.7. Chemactherapy should be stamad without delay, even if the molecular results are still pending. [V C
1.8. Leukopherasis should be avoided due to risk of pracipitating fatal hemorhage. Il B
1.9. Prophylactic steraids can be given, which may reduce the risk of APL differentiation syndroma. [Vf ¥
Management of APL differentiation syndrome
1.10. Steraids (10 mg dexamethasone intravenously bd) should be started immediataly atthe earfisst [la E
clinical suspicion of incipient APL differentiation syndrome. Once the syndrome has resolved, steroids
can be discontinued and ATCO/ATRA recommencad.
1.11. Temporary discontinuation of differentiation therapy (ATRA or ATO) is indicated only in casa of lla B
severa APL differentiation syndrome.
Management of treatment with ATO
1.12. Treatment with ATO should ba rastricted to casas confirmed to be PMLAARA-positive. [k B
1.13. Treatment with ATO requires caraful monitoring 1o maintain ekectrolytas in the normal ranges, keaping [V G
the sarum potassium above 4.0 mEg/L and serum magnasium above 1.8 mg/dL.
1.14. Treatment with ATO requires careful monitoring of the QT/QTe intarval.” [V ¥




[MTpHUUNbLI NeYeHUNA

 Bcem OOnMbHbIM, HE3ABUCUMO OT MHULMANBbHOIO
NenkoumTosa, Kypc xmmmoTepanmm JormkeH obiTb
Ha4yaT He rnosfHee TpeTbero AHA OT Ha4Yana fneYeHus
PETUHOEBOW KUCIIOTOMN.

 BonbHbIM € Ynucnom nenkoumTos Goree 10%10%/n kypc
LMTOCTATUYECKMMU NpenapataMmn HadnHarT
oaHomMmomeHTHO ¢ ATRA. Y B0SbHbIX C YNCIOM
nenkountos meHee 10*10°%/n onTUmarnbHO - Ha BTOPOM
OeHb oT Havyana npuema ATRA, NOCKOMNbKY K 3TOMY
BPEMEHM YyXKe O0MmKeH ObITb NOATBEPXKAEH ANArHO3
Orl'lJ1, n BEPOATHOCTb pPas3BUTUSA PaHHEIO
PETUHOMOHOro CUMHApPOMA KpanHe marna.



[TpHUMNbI NeYeHuns

» Mpu runepneiikouunTose (ocobeHHo Gornee 50*10%/n)
Ha dooHe NpoBeaeHUS MPorpaMmmbl XMMUOTEPaNnu
LenecoobpasHo BbiNonHeHWe nnasmadepeson
(nnasmaobmeHoB).

[ napokcumoveBmHa onacHal

* BblnonHeHne nna3madoepeson NokasaHo HE TOSMbKO
B KayecCTBe npoueaypsl, HanpaesrieHHOW Ha
NpodUNaKkTUKy U fiedeHne cnHgpoma pacnaga
ONyXonn, Ha Takke N Ha KoppeKumio
KoarynaunoHHbIX ocrnoxHeHnn (ABC-cuHapom)



[TpHUMNbI NeYeHuns

* MHaykumnoHHoe nevenmne OlJ1 TpebyeT MmaccuBHOM
TpaHCcdy3MOHHOW Tepanum TPOMOOKOHLIEHTpaTamMu
N CBEXE3aMOPOXXEHHOW Nna3mMoun (ypoBeHb pubpuHoreHa
bonee 2 r/n, M - 6onee 80%)

 [Npn HanNn4MM remopparnd4eckoro cuHapoma TpaHcdy3nm
TPOMOOLIMTOB OCYLLUECTBASAIOT
(6onee nnu meHee 50*10%/n) — BepoATHOCTb
KPOBOWU3NUAHUA B TONOBHOM MO3I HE onpeaensaeTcs Harnpamyto
YMUCIIOM TPOMOOLINTOB

* cnonb3oBaHne ATRA He OTMEHUNO arpeccmMBHOM
3aMeCTUTENBLHON Tepanmn KOMMNOHEHTaAMW KPOBU, a NULLb
HECKOJTbKO YMEHbLUNITO 0O bEMbI UCTOSTb3YEMBbIX
TPaHCMY3MOHHbIX CPEACTB.



ATRA-cMHOPOM = CUHOPOM
anddepeHUNPOBKU ONyXOoneBbIX KNeTOoK

« YacTtoTa AnarHoCTuKM 3aBUCUT OT nporpamMmmbl
nedveHnda n Kputepmes AUNarHOCTUKNA.

* [1pn HANM4YMM MHPEKLMOHHOIO npoLiecca,
3aCTONHOW cepaeyHOn HeOOCTaTOYHOCTM ANarHo3
ATRA-cnHopoma He ycTaHaBnuBaloT

 YacToTa Ha3dHa4vyeHusa gekcamMmeTasoHa He
coBnagaet 4vactoty pa3sutna ATRA-cuHgpoma

McnaHckoe uccnenoBaHue
 ATRA-cMHOPOM OMarHOCTUPOBaAH Y (2 1 6onee cMMNTOMOB)

UTanbssHCKOEe uccnengoBaHue
 ATRA-cnHgpom gnarHoctupoBaH Y (5 n Gonee CUMNTOMOB)

P.Montesinos et al Blood 2006 v 108 N 11 abstr 2010;
Bergua J..M. et al Hematologica/ the hematology journal, 2007 s1, abstr 0399. ,
P.Montesinos et al Blood 2009 v 113 (4) pp 775-83

Mandelli F., Diverio D., Avvisati G, et al Blood 1997 V 90 pp 1014-1-21



BepoATHOCTb pa3BUTUSA
ATRA-cnHapoma

Bhillle ¥ 60MbHbIX
* C YPOBHEM KpeaTtuHuHa 1,4 mr/gu un bonee
* C MCXOOHbIM YMCIIOM nenkounToB Bonee 5*10°/n

[MpodmnakTtuka (?):

* BCEM B TeveHue 15 gHeun npeaHn3onoH no 0,5 mr/kr
(yactota AC =11,3%)

 npu J1> 5*10%/n — nekcameTasoH 10 Mr B/B 7 AHeW
(yactota AC 16,6%)

P.Montesinos et al Blood 2009 v 113 (4) pp 775-83



ATRA-cuHgpom

Kputepumn anarHoCTUKM:

1) doebpunbHasa nuxopagka 6e3 nprusHakoB MHAEKLUN
(80%);
2) npubaska B Bece (0Te4HbIn cuHapom + 5 kr) (74%));

3) Nero4vHbi AUCTPECC-CUHAOPOM C OblXaTefIbHOW
He4OCTaTOYHOCTbIO KU, BO3MOXHO, C KPOBOXapKaHbLEM,

4) vHUNLTPaTLI B Nero4Houn TkaHun npu R-obcnegoBaHum
(83%);

5) nneBpanbHbIN UNK NepuKkapananbHbIK BbINOT (63%);

6) rMNoTeH3us;

/) ocTpagqa noyeyHad HegoctaTo4HOCTb (49%)

Frankel SR et al Ann Int Med 1994 v 120 pp 278-286; De Botton et al Blood 1998, v 92 pp 2712-18



ATRA-cuHgpom

Kputepumn aAnarHoCTUKM:

1) dbebpunbHasa nuxopanka 6e3 Npnu3HakoB MHMPEKLNY

NO/.\-

(
2)
3)
H
4)

(

[narHo3 yctaHaBnmBaroT
npn ooHapyXeHnwn
3-X U bonee cmmnTomoB |

5) nnespanbHbIN U NepukapananbHbiv BeIMoT (63%);

6) rMnNOTeH3us;
/) ocTpagqa nodyeyHaqa HegoctaToO4HOCTb (49%)

Frankel SR et al Ann Int Med 1994 v 120 pp 278-286; De Botton et al Blood 1998, v 92 pp 2712-18



ATRA-cuHgpom
Bolaenawt ATRA-cnHapOM:

 CpeagHen tTaxxectn = 2/3 cumntoma [
(90 6onbHbIX = 50%)

o Taxenbin =4 n bonee [
(93 6onbHbIX = 50%)

 PaHHun (0o 7 aHen, ~ y 54% OOonbHbIX)
* [lo3aHun (8-14 aHn =5%, 15-30=36%, 31-46 aHN=5%)

OTNUYAIOTCA NO NPOUECHTY NETaANbHOCTK:
36% n 9%

Bergua J..M. et al Hematologica/ the hematology journal, 2007 s1, abstr
0399



[MTpHUUNbLI NevYeHUs

» [pn Manenwmnx npusHakax, gaxe rnpuv manenem
nopoospeHnn Ha passutne PC 6onbHOMY HasHa4aloT
nekcameTtasoH 10 mr/m? 2 pasa B OeHb

e OObIYHO NPU3HAKN PETUHONAHOIO CUHAPOMA OYEHb
ObICTPO KYyNUPYKOTCHA, MO3TOMY ANTUTENIbHAaA Tepanns
nekcameTasoHOM He nokasaHa — TPU OHS - MOSIHbIE

N03bl, 3aTEM - OTMEHA K / AHK OT Ha4arna neydyeHud
(5-23 gHsi u3 de Botton S. et al JCO 2004 v 22 N 8 pp 1404-12)

* ATRA He OTMEHSIOT Npu BbICTPOM KynnpoBaHUK
CUHApPOMa, HO OHa MOXET DObITb OTMEHEHa Npwn
pa3sutum Taxenoro ATRA-cuHgpoma (y 56% 0-HbIX)



Korga BbIMOMHATL KOHTPOIMbHYIO
MYHKLNKO KOCTHOIO MO3ra

Y bonbHbIX OlJ1 nocne Kypca xmmuoTtepannm
HabnwaaeTcsa n3
arpaHynouuTo3sa.

* [lepBYyt0 KOHTPOIbHY MYHKLMK KOCTHOrO MO3ra
cnenyeT BbINOMHATL HE paHee 3aBepLUeHNs BTOPOU
«BONHbLI» BblXO4a B CpeaHeM
3aBepLIeHnda Kypca XxuMmuoTepanuu

« bonee paHHU aHanNM3 NyHKTaTa KOCTHOMO MO3ra MOXeT
NPUBECTU K JIOXKHOMY MoacyeTy npoueHTa bnacTHbIX KIEeToK —
OCTaBLUMXCSA U NpogomkarLwmnx audpdepeHumpoBaTbCA
OnyxoneBbIX KNeTok, KoTopble Yepe3 7-10 gHen NONHOCTLIO
NCYE3HYT U3 KOCTHOIo MO3ra.



BoccTtaHOBneHne nemkoumnToB

Yuncno J
*10%/n

nocne 7+3+ATRA

14 -
12

Bpems
10 - NyHKITHH

KOCTHOI'0
MoO3ra

Bropass BosiHA

IlepBast BosHA

—m........................

1T 3 5 7 9111315171921 232527293133353739 41434547 49 51 53

[H®

Tepanuu



BoccTtaHOBneHne nemkoumnToB
nocne AlIDA

Bpewms

ITYHKIAX
Yucno J1 KOCTHOTO
*10%n MoO3Tra

5
457
41

MNepBas BOMHa BTopas BonHa

1T 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 35 30 40 41 42 48 44 45 46 47 48 49 50 51 5 3

OHU



 Bce nccnenosartenu cxogaTcsd BO MHEHUU,
4yTO Ha dooHe Tepanun ATRA He forikHO
ObITb pe3ncteHTHbIX hopm Ol1J1 c
TpaHcnokauveu (15;17)



e Ol'J1 HeoOXo0QMMO NEeYnTb MHTEHCUBHO KakK
B nepuoa MHAyKumMu/KkoHconuaauum, Tak un
npoaormkaTb Tepanmio N B
NOCTPEMUCCUOHHOM Nepuoge B TeveHne
MUHUMYM OBYX NET C 00A3aTENbHbIM
MOHUTOPUHrom MPbB



[Tpn Ol'J1 — BbICTPbLIN KNUPEHC ONYXOsn
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YacToTta MonekynsipHbIX peungnBoB:
OoKasaHHbIX = 6%, BEPOATHbLIX = 27 %



[nHamunka ncyesHoseHna mapkepa PML/RARa Ha
nporpamme AIDA B T'HLL M3
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[TapoBuyHuKkoBa et al. Tep apxme 2013



BeposaTtHocTb pa3sutunsa peuuamsa (AIDA)
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[TapoBuyHKMKoBa et al. Tep apxme 2013



Tpunokecma MblllbsaKa

 [1penapat TpaanUNOHHOWN KNTAaNUCKOW
MeauUWNHbI BrepBble MPUMEHEH ANA NeYeHuns
OrJi1 e 1970-x rr

* IsHayanbHO ncnonb3yemasa nosa 10 mr (0,15
Mmr/kr onsa 70 kr) — gosa B TpaguyMOHHOM
npenapare (Ai-Lin)

* [lepBaga nybnukauua pesynsrtatos B 1992 r
(Sun et al) — 16 n3 32 Ol1J1, pemuccun bonee
S nert

 [Tybnukayms onbiTa NeYeHns peunanBoB
Ol'J1 8 1997 1. 92% pemuccuu (Soignet et al)



MexaHuam genctemga As203
(ATO)

[lopaBneHune bcl2 Herpagauna PML-RARa

[ToBbilWeHWe akcnpeccun MeTunupoBaHue
kacnas TMCTOHOB
AKTMBaUMA jun-KMHa3

[erpapgauus

OHKOreHHOoro AoMeHa
PML (POD)

Pa3pbIBbl LUTOCKENETA
Nurmbunumnsa NFkB



MexaHuam genctemga As203
(ATO)

ObpasoBaHune aktnBHbiX [logaBneHune VEGF
doopM Kucnopoaa

CB43biBaHue
rmyTaTuoHa



MexaHnam gencteusg As203
(ATO)

» IndbdpepeHUmMpoBKa HenosmnHasa - ao
cTagum mmenouunTtos (npeobnagaHune
anonTosa)

 BO3MOXXHOCTb anMmMmmHauum nemkemMmuns-
MHULMANN3NPYIOLLMX KIETOK (B OTNNYUN OT
ATRA), 4TO MOXET OOBACHUTL
OnNUTenbHbIE PEMUCCUN NPU NeYeHnn
OAHMM npenapaTom



TOKCUYHOCTb, OCIOXXHEHUS

* dndppepeHUNPOBOYHLIN CUHOPOM
* YannHeHnne QT-nHtepBana
 [lepndepunyeckas HenponaTus

* [ Mneprnmkemung

* [enaToTOKCUYHOCTb

Pl @=23)
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*'Mm-h:
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.6 [P T "

HeT
135£72%  (n=39)

P=0.062

Disease free sirvival
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Use of all-trans retinoic acid plus arsenic trioxide as an alternative to chemotherapy in untreated
acute promyelocytic leukemia

Once in CR, patients
received ATO
intravenously at 0.15
mg/kg daily on
Monday through
Friday of weeks 1 to
4,91t012, 17 to 20,
and 25 to 28. They
took 45 mg/m? ATRA
daily during weeks 1
to2,5t06, 9to 10,
13 to 14, 17 to 18, 21
to 22, and 25 to 26.
Therapy concluded
28 weeks after CR
date.

Elihu Estey et al.
Blood 2006;107:3469-3473

©2006 by American Society of Hematology

Presenting
WBC
<10,000 / pL | >10,000 / uL
ATRA + ATO' ATRA + ATO + gemtuzumab
ozogamycin '
CR?
ATRA + ATO'
RT-PCR at 3 and 6 months from
CR date
PCR PCR
Negative Positive
Continue ATRA + ATO

until 28 weeks from CR

Discontinue therapy,
Monitor PCR every 3 months for
2 years

1 See text for doses
2 Off study if not in CR by day 85

Repeat in 2 weeks

Negative

Positive

3 + ATRA + ATO if pt off treatment when relapse detected

Add gemtuzumab
ozogamycin

¢ blood



Survival and relapse-free survival (RFS). “Fail” denotes deaths for the survival graph (6
deaths) and relapse (3 relapses) or deaths in CR (none) for the relapse-free survival graph.
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Total Fail

— Survival 44 6

— RFS 39 3
0 6 12 18

Elihu Estey et al. Blood 2006;107:3469-3473

©2006 by American Society of Hematology
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Retinoic Acid and Arsenic Trioxide for Acute Promyelocytic Leukemia
low-to-intermediate risk (white-cell count at diagnosis, <10x10° /)

Induction

Arsenic
trioxide
0.15 mg/kg/day

Weeks 0 2 4 6

— ATRA-arsenic trioxide »

ATRA
45 mg/m?/day

Until Complete Remission

Randomization

Induction

111

ATRA
45 mg/m?/day

LATRA—chemotherapy»

Until Complete Remission

Arsenic
trioxide

0.15 mg/kg/day

5 days per wk

ATRA ATRA
45 mg/ 45 mg/
m?/day m?/day

for for

15 days 15 days

1 oa

ATRA
45 mg/m?/day
for 15 days

Consolidation

Arsenic
trioxide

0.15 mg/kg/day

5 days per wk

8 10 12 14

ATRA ATRA
45 mg/ 45 mg/
m?/day m?/day

for for
15 days 15 days

Consolidation
3 Monthly Cycles

.

ATRA
45 mg/m?/day
for 15 days

Arsenic
trioxide
0.15 mg/kg/day
5 days per wk

16 18 20 22

ATRA ATRA
45 mg/ 45 mg/
m?/day m?/day

for for

15 days 15 days

Lo
ATRA
45 mg/m?/day
for 15 days

Arsenic
trioxide
0.15 mg/kg/day
5 days per wk

24 26 28

ATRA
45 mg/
m?/day

for
15 days

Maintenance

MTX+6-MP

ATRA
45 mg/m?/day
for 15 days

2 Years

F. Lo-Coco et al. N Engl J Med 2013; 369:111-121July
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Outcome Estimates
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Clinical studies of arsenic trioxide in first-line therapy for APL (Emadi, Gore 2011)

Study N
Aszo3 in induction

Mathews et al. 72

Ghavamzadeh et

al 193
Shen et al. 61
Hu et al. 85
Ravandi et al. 82

A5203 in consolidation

Powell et al.

(C9710) o

Regimen CR

I: As,O, (daily until CR or 60 days)

C: As,O, (daily for 4 wks) 86%

M: As,O, 10 d per mo for 6 mos

I: As, O, (daily until CR or 60 days) 839

C and M: 1 or 4 courses As,O, (daily for 4 wks) °

I: .(A) ATRA or (B) As,O, or (C) ATRA + As,O, until CR A: 95%

C: (all patients) 3 courses CT B: 90%

M: (A) ATRA or (B) As,O, or (C) ATRA then As,O, followed C: 950/2
by low-dose CT (MCP or MTX) for 5 cycles '

I: ATRA + As,O, (daily until CR)

C: 3 courses CT 949

M: ATRA then As,O, followed by low-dose CT (MCP or °
MTX) for 5 cycles

I: ATRA + As, O, (+ GO in high-risk patients) until BM

.. 273 91%

remission or 85 days (CR/CRI)

C and M: 7 cycles ATRA + 4 cycles As,O,

I: ATRA + CT (DNR + ara-C)

C: (randomized) (A) 2 courses As,O,, then 2 courses ATRA

+ A: 89%

B: 89%

CT (DNR) or (B) 2 courses ATRA + CT (DNR)
M: (randomized) ATRA t low-dose CT (MCP + MTX)

B A™PFN A . ™ /AIFN £ A~/ 1

EFS DFS (or RFS) OS
75%, 3-yr ~ 87%, 3-yr  86%, 3-yr
NR 69%, 3-yr  79%, 3-yr
A: 68%, 2-yr
NR B: 89%, 2-yr NR
C: 100%, 2-yr
95%, 5-yr
[o) _ % 0 -
89%, 5-yr (RFS) 92%, 5-yr
83%, 5-yr NR 84%, 5-yr
A: 81%, 3-yr A: 86%, 3-yr
B: 66%, 3-yr NR B: 79%,3-yr
P =.0007 P=.063



Improved Outcome with ATRA-Arsenic Trioxide Compared to
ATRA-Chemotherapy in Non-High Risk Acute Promyelocytic Leukemia —
Updated Results of the Italian-German APL0406 Trial on the Extended
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Long-Term
Follow-up of
Survival,
Complications,
Arsenic Retention
and Quality of Life
in Patients with
Newly Diagnosed
Acute
Promyelocytic
Leukemia Treated
with All-Trans
Retinoic
Acid/Arsenic
Trioxide
Combination
Therapy

Hongming Zhu et al.
Blood 2014;124:282

¢ blood

©2014 by American Society of Hematology
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Fig. 2 Risk-adapted Survival Analysis. The 10-year DFS (A)and CIR (B) for 199 CR patients, EFS (C) and OS (D)

for all 217 patients.




Estimated 10-year Survival by Different Risk Stratification

Hongming Zhu et al. Blood 2014;124:282

EFS
Total 78.0%
Sanz’s risk stratification
Low-risk 82.4%
iI Ql’iermediate-r 81.8%
High-risk 63.9%
P value 0.048*

WBC-based stratification

Low-to-interm

(0]
ediate-risk 82.1%
High-risk 63.9%
P value 0.016*

¢ blood

oS
86.3%

89.7%
88.2%

78.4%
0.165

88.8%

78.4%
0.069

DFS
87.0%

89.6%
91.0%

73.1%
0.029*

90.6%

73.1%
0.008**

CIR
12.0%

8.2%
8.0%

26.9%
0.009**

8.0%

26.9%
0.003**



Pe3nCcTeHTHOCTDb K TPUOKCUAY MblLUbAKA

TodevHas myTauums B gomeHe B2 reHa PML

CoueTaHue TpuoKkcuaa Mblllibsika ¢ bopTe3oMnMboM BoccTaHaBnMBaeT
LIMTOTOKCUYHOCTb

BopTe3omunb akTUBMPYET CUrHanNbHbIN NyTb ayTodarnn B kretkax OlJ1,
pedpakTepHbIX K TPMOKCUAY MbilLbsKa

Tpuokecna Mbllbsika B codeTaHun ¢ bopTteaomndom — bbicTpoe
cTaHoBneHue 2-n monekynspHon pemmccnn y scex 11 donbHbix (Cl.
Trials.gov NCT01950611

December 6, 2014 Blood: 124 (21)
Saravanan Ganesan et al.




Figure 1: Synergistic effect of ATO and Bo in acute promyelocytic leukemia

1A. Synergistic effect of Bo(80ng/ml) and ATO in 1C. ATO and Bo induces autophaqy which degrades 1D. Accumulation of Ubiquitinated proteins and p62
inducing apoptosis on ATO resistant cell lines (n=4)  PML-RARA. n treatment with ATO(1uM) and Bo (10ng/ml) and

vhe interact with each other
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Saravanan Ganesan et al. Blood 2014;124:3741
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Oral Tetra-Arsenic Tetra-Sulfide Formula Versus
Intravenous Arsenic Trioxide As First-Line Treatment of
Acute Promyelocytic Leukemia: A Multicenter
Randomized Controlled Trial

« Realgar-Indigo naturalis formula (RIF), which
contains realgar (As,S,) (tetra-arsenic tetra-sulfide) ,
Indigo naturalis, Radixsalviae miltiorrhizae, and
Radix pseudostellariae

* de novo APL with t(15;17) or PML/RAR
rearrangement, a WBC less than 50 x 10%/L

Hong-Hu Zhu et al. JCO 2013;31:4215-4221



CONSORT
diagram.

Induction

oral RIF (60 mg/kg; n =
121) or ATO (0.16 mg/kg;
n=121

ATRA (25 mg/m? )

Consolidation

homoharringtonine 2 mg/m? for 7
days, cytarabine 100 mg/m? for 5
days; daunorubicin 40 mg/m? for 3
days, cytarabine 100 mg/m? for 5
days; and mitoxantrone 6 mg/m? for 3
days, cytarabine 100 mg/m? for 5
days.

Maintenance

ATRA (25 mg/m? for 15
days for the 1 month) with
oral RIF (60 mg/kg for 15
days for the 2 and 3
months) or ATO (0.16
mg/kg for 15 days for the 2

and 3 months

Hong-Hu Zhu et al.
JCO 2013;31:4215-4221
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Overall survival of the Realgar-Indigo naturalis formula (RIF) and arsenic trioxide (ATO)

groups.
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The molecular kinetics of the Realgar-Indigo naturalis formula (RIF)
and arsenic trioxide (ATO) groups
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