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Refractory AML.: definition

_ Resistant (RES) Partial remission (PR) Refractoryl (REF1) Refractory2 (REF2)

Definition  failure to achieve after first IC with fewer than after first IC with more than after second IC with
complete remission 15% blasts or a greater than 15% blasts and more than 15% blasts
(CR) after C1 50% reduction a less than 50% proportional and a less than 50%
in blast percentage reduction in blast percentage proportional
reduction in blast
percentage

Ferguson, Haematologica 2016
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Refractory AML: definition

% Still alive

100 -

75 4

50 4

25 4

OS

No. No.

Patients  Events
CRpostCl 5480 3483 | CRpostCl
RES 548 271 | RES
REF1 802 741 REF1
PR 1746 1430 PR
REF2 473 441 REF2

40%

Years from refractory

Deaths/Patients Statistics O.R. & 95% CI
Definition Allograft No SCT (O-E) Var. (Allograft : No SCT)
Group RES
Age <50 205/330 353/805 60 1053 W oo
Age 50+ post 2000 106/154 821/1067 -29-9  102-4 . B 0.75 (062, 0.91)
. Subtotal: 311/484 117471872 -23.8  207-7 < 0.89 (0.78, 1.02)
2P =0-1; NS
Test for heterogeneity between subgroups: X = 6:3; P = 0-01
Group REF1
Age <50 66/97 137/253 -16-2 30-2 —— 050 (0.41, 0.84)
Age 50+ post 2000 37/50 259/321 -19-3 35-4 ——
[l Subtotal: 103/147 396/574 -35.4 65-6 < 0.58 (0.46, 0.74)
2P = 0-00001
Test for heterogeneity between subgroups: X4 = 0-0; P = 1-0; NS
Group PR
Age <50 139/233 216/602  12:8  71-4 T 2005 151
Age 50+ post 2000 69/104 562/746 -14-9  66-1 —- 0.80 (0.63, 1.02)
. Subtotal: 208/337 778/1348 -2.0 1374 <= 0.99 (0.83, 1.16)
2P =0.9; NS
Test for heterogeneity between subgroups: X = 56; P = 0-02
Group REF2
Age <50 35/56 92/165 -13-2 21-2 —— 0.54 (0.35, 0.82)
Age 50+ post 2000 20/23 147175 -12:4 218 —a— 037, 0E
B Subtotal: 55/79 239/340 -25-5 43-0 < 0.55 (0.41, 0.74)
2P = 0-0001
Test for heterogeneity between subgroups: X4 = 00; P = 0-9; NS
Group REF1/2
Age <50 86/133 176/339 -23-4 40-9 —— 0.57 (042, 0.77)
Age 50+ post 2000 51/67 348/429 -48-2 90-0 L 3
. Subtotal: 137/200 524/768 -71-6 1309 <> 0.58 (0.49, 0.69)
2P < 0-00001
Test for heterogeneity between subgroups: X2 = 0-0; P = 0:9; NS

0.0 05 1.0

Allograft
better

1.5 2.0

No SCT
better

Ferguson, Haematologica 2016
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Refractory AML.: definition

« ELN definition
e Toefon

Refractory disease No CR, CRh or CRi at the response landmark
after 2 courses of intensive induction treatment or
a defined landmark, 180 d after commencing less intensive therapy

Relapsed disease Bone marrow blasts >5%; or reappearance of blasts in the blood in at
least 2 peripheral blood samples at least one week apart; or
development of extramedullary disease

MRD relapse 1. Conversion from MRD negativity to MRD positivity, independent of
(after CR, CRh or CRi without MRD) method
2. Increase of MRD copy numbers 2 1 log10 between any 2 positive
samples in patients with CR;zp.1» CRhyrp.1L OF CRiyrp.L Y GPCR

Dohner, Blood 2022



MODazm _ XIX Congresso della Societa GITMO - RIUNIONE NAZIONALE GITMO

How to approach refractory AML

Refractory AML
Conventional Sequential Adapted
approach approach approach




Conventional approach

AML
Disease group

: ) PIF or duration of first CR > 6 months 0
[ARE O [EIe 1N9-915(-327(:)304 Duration of first CR < 6 months 1
Cytogenetics prior to HSCT

Median age 38y Good or intermediate 0
Poor 1
HLA match group
HLA identical sibling or well matched

Donor MRD/MUD

CTX MAC TBI or BU-based or partially matched unrelated 0
St I BM 65% Mismatched unrelated
em ce 0 Related other than HLA identical sibling 2
GVHD prophylaxis CNI+MTX/MMF 85% Circulating blasts
Absent 0
AML refractory to 2IC  REF2 38% Present 1
Karnofsky or Lansky score
90-100 0
< 90 1

Survival Probability

0.6

0.5

0.4

0.3

0.2

0.1

Score =0 (n=148), 42% (95% CI, 34% to 50%)

Score =1 (n=326), 28% (95% CI, 23% to 33%)
‘

S
-th--n-__-l__.h.I
- —

s mpcore =2 (n = 342), 15% (95% Cl, 11% to 19%])
L

L
R —

Score =3 (n=321), 6% (95% CI, 3% to 9%)

1 2 3
Time (years)

Duval, JCO 2010



Cumulative Survival

Inclusion period 1999-2009

47y
MRD/MUD/Haplo/CB
MAC and RIC (40%)
PBSC 65%

ATG 40%

REF2 32%

Median age

Donor

CTX

Stem cell

T-cell depletion

AML refractory to 2 IC

1.00 +

0.75

0.50 4

0.25 1

0.00 4

Conventional approach

Years

Cumulative Survival

Cumulative Incidence

0.75 4

0.50 4

0.25

0.00

--— LFS (21% at 3 yrs)
— 05 (16% at 3 yrs)

0.75 1

0.5 4

0.25 1

0 1
Years

1 --- MAC (RI=56% at 3yrs)

— RIC (RI=60%: at 3 yrs)

Years

o

Cumulative Survival

o

Cumulative Incidence

1.00
0.75 1
0.50
0.25
——- MAC (0S=17% at 3 yrs)
000l — RIC (0S=16% at 3 yrs)
0 1 2 3
Years
1
—--- MAC (NRM=16% at 3 yrs)
—— RIC (NRM=14% at 3 yrs)
0.751
0.5
0.251
ﬂ- ,’r‘,’—.k—/

Years

Todisco, Leukemia 2013



Conventional approach

a 100 —
— OS
80 —
Inclusion period 1999-2012
Median age 49y = 60—
Donor MRD/MUD/Haplo/CB =
]
CTX MAC and RIC (31%) 2
o 40 —
Stem cell PBSC 65% o
T-cell depletion ATG 50%
20 14%
AML refractoryto 2IC REF2 100%
0 I T |
0 1 2 3
Years from enrolment
N at risk
227 63 31 17

Cumulative incidence (%)

100 —

80 —

o
o
|

I
o
I

20 —

—— NRM
- —-RI

27%

N at risk

227

| I |
1 2 3

Years from transplant

42 25 15

Todisco, BMT 2017



Conventional approach

100
Score variables Score D_ata N (%)
available
80 —
Chemotherapy cycles 220 .
5
<2 0 12285 5. 90
-2 1 og (45)| B
2 40 — Score0 32%
Blast infiltration 197 2 : =
g L
BM<25% or no PB 0 78 (40) 20 = ., '=u_ Scorel10%
i & i 1o o = = =
BM=>25% or any PB 1 119 (60) ) P<0.0001 ' . ) -S.c'oirt_aZ 3%
I | I
A 227
ge 0 1 2 3
<60 0 187 (82) Years from enrolment
~60 1 WO Iscore % N_tgs  HR(@s%C) P Sars.
Cytogenetics/ Molecular 191
biology 0 0-1 56(34) 32%
Favorable/Intermediate | 0 81 (42) 1 2 63(38) 173(1.12263) 00112 10%
Intermediate Il /Adverse 1 110 {58}' 2 34 46(28) 2.62(1.68-4.10) <0.0001 2% 2 Yrs

Todisco, BMT 2017



Inclusion period

Median age

Donor

CTX

Stem cell

T-cell depletion

AML refractory to 2 IC

Conventional approach

54y

MUD/Haplo/CB

MAC (TBF MAC 94%)
PBSC 50%

ATG 62%

REF2 47%

a
1.0 =

0.8

0.6

ok}

0.4 —

0.2 —

0.0 —

T I I I T T 1
12 24 36 48 60 72 84

Months since recruitment

o -

N at risk
101 37 19 15 11 10 7 1

1.0 5
0.8 —

0.6

PFS

0.4 —

0.2 —

0.0 -
I I I I I I I 1

24 36 48 60 72 84
Months since recruitment

o
-
[\s]

N at risk
101 35 19 13 9 9 7 3

[ I | I | L |
0 12 24 36 48 60 72 84

Months since transplant

87 28 15 12 9 9 4 {

N at risk

b

1.0 =

0.8 -,

06—\

0s

0.4 —

0.2 —

0.0 =
I

P < 0.0001

o

N at risk
No HSCT 101

HSCT 0

d

1.0 —
0.8 &

0.6 —

PFS

0.4 —

0.2

0.0 —

Months since recruitment

36 19 15 11 10 7 1

P < 0.0001

No HSCT

_— o e e = = = =

N at risk
No HSCT 101
HSCT o0

12 24 36 48 60 72 84
Months since recruitment

a1 15 12 9 9 7 1

0 12 24 36 48 60 72 84

N at risk

Months since transplant

87 28 156 12 9 9 4 1

Bonifazi, BMT 2022



ALLO in refractory AML: ASAP trial

Inclusion criteria:

v" AML untreated relapse
v' AML REF1 (64%)

v MRD/MUD available

FLAMSA-FludaPAM140 TBI 4 Gy

random

Non-inferiority study
Primary end point
CR at day+56

Re-induction HAM
CR51%

Allo-SCT

Stelljes, Lancet Haematol 2024



40

Overall survival (%)

20+

—— Disease control
—— Remission induction

Number at risk
(number censored)
Disease control 140
(0)

Remission induction 141

(1)

05

106
(5)
105
(13)

T T T T T
15 2.0 2.5 30 35

Years since randomisation

69 51 49 41 29
(200 (290 (30) (37) (46)
71 56 49 39 32
(28) (3% (39 (48 (54)

40 45 50

1 14 5
(54)  (61)  (69)
24 14 6

(60) (70) (77

Overall survival (%)

Number at risk
(number censored)
Complete remission

No complete remission

ALLO in refractory AML: ASAP trial

—— Complete remission before allogeneic HSCT
----No complete remission before allogeneic HSCT

65
(0)
63
(0)

T
05

52
(5)
44
(3)

T
1.0

T T T
15 2.0 25

Years since HSCT
38 31 26
(13) (19) (20)
26 20 20

(10) (13) (13)

30 35 40

20 19 n
(26) (27) (34)
15 12 4

(18) (20) (27)

Stelljes, Lancet Haematol 2024



Conventional approach

Nl Lincusion rtera D bsstsmedlan) | Doror rper ] GontioningTeELt T CIR —m-hm—

Duval 2010 1673 38 PIF untreated, 21% MRD/MUD MAC 19% 38%
Refractory, relapse

Craddock 2011 [IGts) 40 PIF 38% MUD MAC/RIC No NR 20% @5y 22%@5y INR

Hemmati 2014 kKX 52 PIF and relapse 22% MRD/MUD MAC/RIC Yes 48% @5y 25% @5y / 26% @3y
FLAMSA-RIC (21%)
Liu 2015 133 40, 30 PIF and relapse 26% MRD/MUD MAC No NR 36% @3y 40%@3y §19%@3y
21 Haplo
Nagler 2015 852 43 PIF and relapse 20% MRD/MUD BUCY No 53%@2y 25%@2y 31%@2y §21%@2y
39 16% TBICY 54% @2y 28% @2y 33%@2y M17%@2y

Todisco 2017 227 49 PIF >25% MRD/MUD MAC 69% No 161% @3y 23% @y 14%@3y §27% @3y
Haplo RIC 31%
CB
Nagler 2022 3430 55 PIF and relapse NR MRD/MUDHaplo MAC 54% no 48% @2y 28% @2y 36% @2y §24% @2y
RIC 46%
FLAMSA-RIC 13%

Baron 2022 219 56 PIF and relapse NR mMUD MAC/RIC no 40% @2y 42% @2y 46% @2y §18% @2y
Haplo 50% @2y 26% @2y 28% @2y [24%@2y

Yanada 2023 6927 53 PIF and relapse NR MRD/MUD CB MAC 67% no 53%@5y NR 23%@5y §27%@5y
RIC 33%

Bono, Cells 2024



How to approach refractory AML

Refractory AML
Conventional Sequential Adapted
approach approach approach




N

Median age
Donor

Stem cell
T-cell depletion

Inclusion
criteria

Typing HLA |

FLAMSA

3 day rest

Sequential approach

75

52y
MRD/MUD
PBSC
ATG MUD

REF1
REL <3M
REL >2
AREB2

Serologic

103

51y
MRD/MUD
PBSC
ATG MUD

REF1/2
REL <6M
REL >2

serologic

TBI4Gy+Cy

ALLO

1.0

= = o
- o o
1 | |

Cumulative Proportion Surviving
=]
3

0.0=-

0.00

Faliesnils al risk

DASR 104
LF5 103

1200

42
34

24.00 36,00 48,00
Months
b 12 &
F1 12 5

| CyA+MMF pDLI
Taper +60/+90 +120
Crverall survlval i .
Leukemia-free survival 2 :
E LR
;
% Od =
E 02—

000

Schmid, JCO 2005, Blood 2026



Sequential approach

Overall survival

Leukemia-free survival

Univariate Multivariate (HR) Univariate Multivariate (HR)
Stage at SCT, PIF vs other 017 NS .006 NS
No. of chemotherapy cycles before SCT, 2 vs more than 2 .008 .007 (3.01) .008 .002 (3.25)
BM infiltration by leukemic blasts at SCT, less than or greater than 50% .07 NS .09 NS
Time from diagnosis to SCT, less than or greater than median .011 NS .008 NS
CD347 cell counts in the graft, less than or greater than median .028 .047 (2.00) .02 .05 (1.8)

2 courses before SCT, n=36
»2 courses before SCT, n=67

1.0
o
£
} i
E 0.8—
=
@ !
c
O 06— *‘-e;
t L]
] k
3 *-
a 04 (.
ﬂ i
v
ey
s
=5 02—
£
3
Q P= 00T
00—
T
000 1200

==y
-
SR LT T
T 1 | T T
24 0 35 00 43.00 6000 72 .00
Months

Schmid, Blood 2026



Sequential approach: retrospective studies

median
51 NR no

Ringden 2017 267 PIF and relapse MRD/MUD  FLAMSA 3d TBI4Gy, Cy 48%@3y | 30%@3y 26%@3y 26% @3y
BU-based
PAM
Dulery 2018 72 54 PIF, first/second NR MRD/MUD TEC 3d BU6.4FLU yes 38%@2y §| 57%@2y NR 24% @2y
relapse haplo
Steckel 2018 292 56 Primary refractory 32% MRD/MUD  PAM140 5d TBI8Gy/FLU no 34%@1y | 34%@3y 31%@3y 36%@1y
Untreated relapse TREO/FLU
Saraceni 2019 856 51-58 PIF and relapse NR MRD/MUD  FLAMSA NR BU/TBI-based [ no 53%@2y | 34%@2y 27%@2y 20% @2y
/ TREO/FLU 46% @2y | 37%@2y 22%@2y 26%@2y
/ TBF 54%@2y | 24%@2y 29%@2y 24% @2y
Rodriguez-Arboli, 2020 [Eu{okE: TS PIF and relapse NR MRD/MUD  FLAMSA NR TBI-based no 55%@2y | 36%@2y 27%@2y 18% @2y
CT-based 53%@2y | 50%@2y 40%@2y 7% @2y
MAC 51%@2y | 33%@2y 30%@2y 19% @2y
Le Bourgeois 2020 131 52 PIF and relapse NR MRD ClofaARAC 3d BU9.6CY no 45%@2y | 38%@2y 29%@2y 35%@2y
173 56 Relapse (36%) 10% MRD/MUD  ClofaARAC / FLU-PAM no 30%@4y | 43%@4y NR 36% @4y
first line haplo Clofa-PAM
Guijarro 2022 140 55 PIF or relapse 20% MRD/MUD  FLAG-IDA 3d PAM140 no 30%@5y § 25%@5y NR 45% @5y
haplo mg/m?
114 60 PIF or relapse 17% MRD/MUD  FLAMSA 3d RIC yes 41%@2y || 45%@2y 46%@2y (no DLI) § 27%@2y
haplo 70%@2y (DLI)

Bono, Cells 2024



Sequential approach: prospective studies

% blasts

-“ Median age Inclusion criteria
NR

at ALLO
75 52y (18-65) No response to HD ARAC
Relapse 3 M after CR
Second relapse
Delayed response to IC
Relapse after auto
Secondary AML/MDS
PIF after 22 IC
Relapse 6 M after CR
Refractory to salvage IC
22" relapse
PIF after 22 IC
Relapsed

11% FLAMSA-RIC* 3 days

Schmid 2006 Ik} 51y (18-68) 30% (0-90%) 4% FLAMSA-RIC* 3 days

Middeke 84
2016

61y (40-75) 54% (5-92%) ClofaARAC ALLO

in aplasia

None

Jaiswal 2016 [yl 26y (2-65) PIF after 22 IC

Relapsed refractory

14-16% (5-65%) None no /

TR 24 | 47y (20-57) PIF after 2 IC

Persisting hypoplasia

20% (6-82%) None  ClofaARAC-RIC§ 3 days

Davies 2018 47 53y (23-68) PIF after 11C NR

Relapse 6 M after CR

None DaunoARAC-RIC 3 days

*RIC consisted of TBI4 Gy, ATG, and cyclophosphamide

§ RIC consisted of busulfan 6.4 mg/kg + cyclophosphamide 60 mg/kg

TBI4Gy, Cy

TBI4Gy, Cy

ClofaPAM

BUFLUPAM

BUCY

FLUCY

MRD 49%
MUD 51%

MRD 40%
MUD 60%

MRD 18%
MUD 54%
mMUD29%

Haplo

MRD 63%
UD 37%

MRD 49%
MUD 51%

CR Sequential CTX GVHD
prophylaxis

CSA day -1
MMF Day 0
ATG

CSA day -1
MMF Day 0
ATG

CSA day -1
MMF Day 0
ATG

PTCY
CSAday +5
MMF day +5

CSA day -1
MMF Day 0
ATG

CSA day -1
Short MTX

IS tapering

CSA day +60 to 90
MMF day +50

CSA day +60 to 90
MMF day +50

Not reported

CSA day +60
MMF from +14 to
+21

CSA day +90
MMF +62 to 90

CSA day +90

Prophylactic
DLI

Yes

24%

Day +120
Median day +160

Yes

24%

Day +120
Median day +159
No

Yes

90%

Day +21, +35,
+60

Yes

25%

Day +120

No

Aexcluding 10 patients treated with a nonmyeloablative conditioning regimen. The MAC consisted of fludarabine 150 mg/m?, busulfan 9.6 mg/kg,

and malphalan 140 mg/m?2.

°MAC consisted of TBF (thiotepa 10 mg/kg, busulfan 9.6 mg/kg, and fludarabine 150 mg/m2)

20%

37%

26%@2y

43%

21% with DLI

54%@2y

30%@3y

42%@2y

40@2y

43@2y

53%@18 M
70% with DLI
35% wi/out

38%@2y

39%@2y

40%@2y

39%@2y

DFS 52%

44%@18 M
62% with DLI
25% w/out

29%@2y

39%@2y

33%@1y

17%@1y

23%@2y

19%@1y

12%@2y

35%@1y

Bono, Cells 2024



How to approach refractory AML

Refractory AML
Conventional Sequential Adapted
approach approach approach




Adapted approach in refractory AML

Salvage therapy Sequential therapy GVHD prophylaxis Immunomodulation
FLA-based PAM70 TF10
ALLO CyA taper
DLI
HLAid/Haplo PTCY/CyA/MMF D +60 x3

HM+Veneto FLA-based TTTreol10



Adapted approach in refractory AML

-m N CT lines Last CT Disease status at ALLO Sequential _m GVHD prophy Taper CyA aGVHD m

AML FLT3ITD+, NPM1+ 29 Aza-Veneto Hematological CR2, MRD+ FLA-Ida BUFLUG5 HLAId sib PTCY-based ongoing Day +90
Alive, CR,
MRD-
#2  AML (8;21) 41 2 Aza-Veneto Active disease, blasts 25% FLA-Ida TTFLUGS MUD PTCY-based Day +93 Day +106 Day +338
G3, Gl Alive, CR,
No DLI MRD-
Severe cGVHD
#3  AML monosomal 60 3 FLA-Ida Active disease, blasts 15% PAM70 BUFLUG5 Haplo PTCY-based NE NE Day +17

Aza-Veneto Dead, VOD



ALLO in refractory AML

Realistica

Pessimistica Ottimistica
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