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1. Introduction: Conditioning regimen

» Preparative regimen administered prior to HSCT
» ‘preparing the patient to recieve the transplant’

» Chemotherapy / Radiation / Antibodies

» Two key components:

» Myelodepletion — targets host stem cells
Busulfan, Treosulfan, Melfalan, Thiotepa, TBI

» Lymfodepletion — targets host lymphoid system
Fludarabine, Cyclofosfamide, (TBI)
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1. Introduction: Goals of conditioning regimen

Eradicate hematologic malignancy
In case of malignant indication
Myelodepletion (e.g. BU — MEL — TBI)

B AND limit toxicity and TRM
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1. Introduction: Conditioning Intensity

Standard Myeloablative Reduced Intensity
Conditioning Conditioing
MYELOABLATION > IMMUNOABLATION
‘TOXICITY

GRAFT IMMUNE EFFECTS
Disease control > graft vs. tumor
Engraftment > graft vs. hematopoiesis
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1. Introduction: Conditioning Intensity

» Classical aproach based on:
» Duration of cytopenia
» Requirement of stem cell support

» Myeloablative (MAC)

» Regimen causing irreversible
pancytopenia in ‘almost all’ patients

» Stem cell support mandatory

» Reduced intensity (RIC)
» Do not fit criteria for MAC or NMA

» Cytopenia of variable duration - may not
be irreversible

» “Should” be given with stem cell support

yes

myeloablative

MA

Reduced intensity conditioning

RIC

Non ablativ:

NMA

» Non Myeloablative (NMA) minimal short long irreversible.r
» Minimal cytopenia pancytopenia
» Can be given without stem cell support

Stem cell support required

No
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1. Introduction: Conditioning Intensity

» Myeloablative (MAC)
» TBI =5 Gy single dose or 28 Gy fractionated
» Bu > 8 mg/kg PO or > 6,4 mg/kg IV
» Classical regimens:

CY/TBI (IV Cyclofosfamide 60 mg/kg 2d — 12 Gy TBI)

BU/CY (IV Cyclofosfamide 60 mg/kg 2d - 4 mg/kg 4d Busulfan PO)
» Limited to younger patients in good medical conditioin

<55 sibling donors / <50 in unrelated donors

Transplant related toxicity (Non Relapse Mortality)

» Reduced intensity (RIC)
» Older patients
» Patients with comorbidities
» Heavily pre-treated patients

» Non Myeloablative (NMA)
» TBI < 2 Gyz purine analog
» Flu+ Cy £ ATG
» Flu +AraC + Ida
» Cladribine + AraC
» Total Lymphoid Irradiation + ATG
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1. Introduction: Conditioning Intensity

» New regimens and approaches

» Reduced Toxicity (RTC)
» Reducing toxicity without compromising SCT efficacy
» e.g. Fludarabine with myeloablative doses of busulfan or treosulfan
» Flu/Bu4, Flu-Treo

» Sequential Conditioning

» Combination chemotherapy followed by RIC conditioning
» FLAMSA-RIC, CLAG-M

» Novel drugs
» Different toxicity profiles
» Less non-hematological toxicity
» Thiotepa, Treosulfan
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1. Introduction: Conditioning Intensity

e . C t Dose level Added points fi
» Transplant Conditioning = , _ cach dose level
. Low Intermediate High
I nte n S Ity (TC I ) SCO re TBI fractionated (Gray) <5 6-8 =9 1
Y LOW (1 _2) Busulphan (mg/kg) <64iv&<8po 96iv& 12po 128iv& 16po 1
] Treosulfan (g/m2) 30 36 42 1
» Intermediate (2’5-3,5) Melphalan (mg/m2) <140 2140 2200 1
. Thiotepa (mg/kg) <10 =210 220 0.5
¢ Overlaps Wlth RTC Fludarabine (mg/m?2) <160 >160 0.5
3 H Igh (4_6) Clofarabine (mg/m2) <150 >150 0.5
Cyclophosphamide (mg/kg) <90 290 0.5
H ! - Carmustine (mg/m?2) <250 280-310 2350 0.5
} AM L patle nts I n C R 1 (45 65y) Cytarabine (g/m2) <6 =6 0.5

» Cohort 2005-2017 Etoposide (mg/kg) <50 250 05

. . iv intravenously, po per os, TBI total body irradiation.
» Better prediction of NRM than
original RIC/MAC classification b

TBN2VP16/CY

TBN2/CY

» Higher intensity regimens: lower

Bu4Flu

relapse incidence, increased ToCy

FBM

N R M FLAMSA

TBuF

Treo36Fu

» Accounts for regimens which

FIUMEL 140

don’t readilly fit in the RIC/MAC B e ]

FIuUMEL110

approach FuTT

FluTBI2Gy
FluCy

T T T T T T T T T 1
0.0 05 1.0 15 2.0 25 3.0 35 4.0 45 50

TCI score
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1. Introduction: Conditioning Intensity

» Transplant Conditioning
Intensity (TCI) score

» Low (1-2)
» Intermediate (2,5-3,5)
*  Overlaps with RTC
» High (4-6)
» AML patients in CR1 (45-65y)
» Cohort 2005-2017

» Better prediction of NRM than
original RIC/MAC classification

» Higher intensity regimens: lower
relapse incidence, increased
NRM

» Accounts for regimens which
don’t readilly fit in the RIC/MAC
approach
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Component Dose level Added points for
- N each dose level
Low Intermediate High
TBI fractionated (Gray) <5 6-8 =9 1
Busulphan (mg/kg) <64iv&<8po 96iv& 12po 128iv& l6po |
Treosulfan (g/m2) 30 36 42 1
Melphalan (mg/m2) <140 =140 2200 1
Thiotepa (mg/kg) <10 =210 220 0.5
Fludarabine (mg/m?2) <160 >160 0.5
e 7 =130 120 0.5
Cyclophosphamide (mg/kg) <90 290 > 0.5
Carmtt 280-310 =350 0.5
Cytarabine (g/m2) <6 26 0.5
Etoposide (mg/kg) <50 250 0.5
iv intravenously, po per os, TBI total body irradiation.
b Transplant condtioning intensity score
TENZ2WVP1G/CY
TBIM2/ICY
BuCy
Bu4Flu
TBIS/Cy
FBM
FLAMSA
TBuF
Treo36Fiu
Bu3Flu
FluMEL 140
TBu2F
Bu2Flu
FluMEL110
FluTT
FluTBI2Gy
Flucy T T T T T T T T T 1
0.0 0.5 1.0 1.5 2.0 25 3.0 35 4.0 4.5 50
TCl score



1. Introduction: Conditioning Intensity

a 0.5 — b 05 —
—[1-2] — [1-2]
= 04— — [2.5-3.5] = 0.4 — — [2.5-3.5]
= — [4-6 = —_— [4-6
s 0.3 — [4-6] 5 0.3 — [4-6]
8 8
S 0.2 — 5 02—
o ko)
2 01— 2 01—
0.0 — 0.0 —
i | | I | | I I I I I
0 30 60 90 120 150 180 0 30 60 90 120 150 180
Time from transplant (days) Time from transplant (days)
Number of at-risk patients Number of at-risk patients
1018 995 949 890 787 738 701 2105 2067 1958 1832 1606 1509 1434
1444 1409 1360 1300 1174 1107 1055 1927 1869 1785 1674 1481 1402 1326
1396 1361 1302 1214 1080 998 856 365 352 331 313 282 258 243

Fig. 2 Early nonrelapse mortality (NRM) according to TCI. a Early NRM in the subgroup of patients aged 45-55 years at transplant (n =
3858). b Early NRM in patients aged between 55 and 65 years (n =4397).
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1. Introduction: Conditioning Intensity

» Common toxicities of standard MAC regimens

» Prolonged aplasia
* lIrreversible
» Risk of infection
» Gl toxicity
* Mucositis
* Nausea/vomiting
» Organ toxicities
« VOD/SOS
*  Pneumonitis
» Cytokine storm
* Risk of acute GvHd
» Long-term toxicities
* Infertility
« Gonadal dysfunction - latrogenic menopauze/andropauze
« Secondary malignancies
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2. Choice of optimal conditioning regimen: RIC vs MAC

» Balancing NRM and Relapse Risk Risk of toxicity
= Age, PS, comorbidities,
» Benefit in OS? previous treatments
» For who?
» 3 Large randomised trials Risk of disease relapse

Remission status,
susceptibility to GvL effect,

COnditioning regimer pevious treatments, graft

source

Low intermediate intensive hyperintensive

risk of NRM

risk of relapse
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2. Choice of optimal conditioning regimen: RIC vs MAC

» AML in CR1 (18-60 y)

» Primary endpoint: 1 year TRM

» RIC: 8 Gy TBI + Flu 150 mg/kg (n=99)

» MAC: 12 Gy TBI + Cy 120 mg/kg (n=96)

» MSD, 10/10 or 9/10 MUD ITT population:

Survival difference not significant

B
A B 100 -
100 o — Standard conditioning (n=96) \
—— Reduced-intensity conditioning (n=99) 100 = HR 1:10 (95% C10-63-1-90); p=0-74
” HR 0-62 (95% C10:30-1:31); p=0-21 80+
g 80 F
g ¥ s
‘é 60 £ 60 &
% g E
& 3 § 40
T 404 & 40 (<}
5 —
z 20 -
20 4 20 <
HR 077 (95% Cl 0-48-1-25); p=0-29
0
T T T 1
0 T T T 1 ° T T T 1 0 12 24 36 48
0 12 24 36 48 0 12 24 36 48 Time (months)
Time (months) Number at risk
Number at risk Number at risk Stardin eonditions 6 6 20 1
Standard conditioning 96 63 34 20 14  Standard conditioning 96 63 34 20 14 ~an :(r1 co(;\ ditioning 9 ; 37 g
Reduced-intensity 99 68 8 24 15 Reduced-intensity 99 68 £ 24 15 i o s - 7 49 24 ¢
conditioning conditioning conditioning
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2. Choice of optimal conditioning regimen: RIC vs MAC

Significant reduction in early mortality in
patients aged 41-60 (p=0,02)

B
100 -

80

40

Non-relapse mortality (%)

20 -

0

—— Standard conditioning (n=59)
—— Reduced-intensity conditioning (n=59)

HR 0-23 (95% C1 0.07-0.78); p=0-02

Age 41-60

—_—

e

0

Number at risk
Standard conditioning 59
Reduced-intensity 59

conditioning
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Bornhauser M et al. Lancet Oncol. 2012 Oct;13(10):1035-44

C
100 5 = Standard conditioning (n=31)
—— Reduced-intensity conditioning (n=35)
HR 119 (95% Cl 0-27-5-20); p=0-82
. 80
£
2
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Z
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2. Choice of optimal conditioning regimen: RIC vs MAC

Figure 2 Cumulative incidences of non-relapse mortality in the original study population (A) and in the subset of patients aged 41-60 years

(B)
B
A 100 — Myeloablative conditioning group (n=64)
100 — Myeloablative conditioning group (n=96) — Reduced-intensity conditioning group (n=61)
—— Reduced-intensity conditioning group (n=99) SHR 0-44 (0-20-0-95); p=0-034
SHR 0-60 (032-1-11); p=0-10 20~
80 2
€ z
2 S 604
T 607 é
g ! 32%
g g 407 P=0,0,34
9 P=0,1 5
< =0, <]
2 26% =
204
204
r—’—l
r— 16% — — 2%
0 T T T
0
0 : ! ! 3 i 0 2 R 5 )
Number at risk T Time since HCT (years)
(number censored) (number censored)
_Mye!oabla“"e 96 (0) 55(1) 49(1) 48(1) 36(8) 19(24) Myeloablative 64 (0) 35(0) 33(0) 32(0) 23(5) 12 (15)
Kopditioniog geovy conditioning group
Reduced-intensity 99 (0) 62(1) 57(1) 57(1) 51(6) 27(28) Reduced-intensity 61 (0) 40(1) 36(1) 36(1) 2402) 19.(16)
conditioning group conditioning group
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2. Choice of optimal conditioning regimen: RIC vs MAC

sAML or MDS (18-65y)
Primary endpoint: TRM at 1
year

RIC: FB2 Flu 150 mg/m? +
Bu 8mg/kg PO or 6.4 mg/kg
IV (n=65)

MAC: Bu/Cy Bu 16 mg/kg
PO or 12.8 mg/kg IV + Cy
120 mg/kg (n=64)

MUD or MRD
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2. Choice of optimal conditioning regimen: RIC vs MAC

MDS/AML (<5% blasts) (18-
65)

A === MAC 18-month OS: 77.5% (95% Cl, 69.4% to 83.7%)
RIC 18-month OS: 67.7% (95% CI, 59.1% to 74.9%)

100 -
Primary endpoint: 18 month »
oS
RIC: FB2 or FluMel (n=137) e
MAC: Bu/Cy or FB4 or CyTBI
(n=1 35) — 601 = MAC 18-month relapse: 13.5% (95% CI, 8.3% to 19.8%)
R RIC 18-month relapse: 48.3% (95% Cl, 39.6% to 56.4%
8/8 or 7/8 MUD or MRD = Ll : i
o
1.0 A = MAC at month 18: 15.8% (95% CI, 10.2% to 22.5%) 40 -
RIC at month 18: 4.4% (95% ClI, 1.8% to 8.9%)
5
S 0.8 -
= 20 4
o
(=]
o
— 0.6 -
E T T T T T T
“— 0 3 6 9 12 15 18
5 0l 18mo TRM 15.8% vs. 4.4% (p=0.02) 3 _
3 Time Since Random Assignment (months)
é MAC 0S 135 130 126 116 110 104 101
'S 02 o 002 RIC OS 137 130 118 103 97 92 88
= o MAC relapse 135 126 117 110 103 96 92
J_.—_._,_,_'—'—'J_'_— RIC relapse 137 104 78 70 68
0 3 6 s 12 15 18
Time Since Random Assignment (months)
No. at risk . i A
NAE fEE - - - - 5 . Scott BL et al. J Clin Oncol. 2017 Apr 10;35(11):1154-1161.

RIC 137 104 78 70 68 63 0




2. Choice of optimal conditioning regimen: RIC vs MAC

AML

MDS

we= MAC 18-month OS: 81.5% (95% ClI, 61.1% to 91.8%)

RIC 18-month OS: 85.2% (95% Cl, 65.2% to 94.2%)

== MAC 18-month relapse: 3.7% (95% Cl, 0.3% to 16.3%)
RIC 18-month relapse: 37.0% (95% Cl, 19.2% to 55.0%)
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—— MAC 18-month OS: 76.4% (95% Cl, 67.1% to 83.4%)
RIC 18-month OS: 63.4% (95% Cl, 53.6% to 71.6%)
100 g, 100 -
80 80 -
= 60 4 === MAC 18-month relapse: 15.9% (95% Cl, 9.7% to 23.5%) = 60 -
P RIC 18-month relapse: 51.0% (95% Cl, 41.2% to 60.0%) >
2 e
40 40 -
20 - 20 -
1 T |l 1 T Ll
0 3 6 9 12 15 18 0
Time Since Random Assignment (months)
MAC 0S 108 105 101 93 88 82 79  MACOS 27
RIC OS 110 104 92 78 74 69 66  RICOS 27
MAC relapse 108 101 92 87 81 75 7 MAC relapse 27
RIC relapse 110 80 59 53 52 48 48 RIC relapse 27

Scott BL et al. J Clin Oncol. 2017 Apr 10;35(11):1154-1161.
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2. Choice of optimal conditioning regimen: RIC vs MAC

AML MDS

—— MAC 18-month OS: 76.4% (95% Cl, 67.1% to 83.4%) —— MAC 18-month OS: 81.5% (95% Cl, 61.1% to 91.8%)
RIC 18-month OS: 63.4% (95% Cl, 53.6% to 71.6%) RIC 18-month OS: 85.2% (95% Cl, 65.2% to 94.2%)
100 4 . 100 - 1
— [
80 - 80
—~ 60 4 == MAC 18-month relapse: 15.9% (95% Cl, 9.7% to 23.5%) —~ 60 4 = MAC 18-month relapse: 3.7% (95% Cl, 0.3% to 16.3%)
X RIC 18-month relapse: 51.0% (95% Cl, 41.2% to 60.0%) X RIC 18-month relapse: 37.0% (95% Cl, 19.2% to 55.0%)
3 3 18mo OS 81.5% vs. 85.2% (p=0.175)
40 4 497 18mo CIR 3.7% vs. 37%
18mo OS 76.4% vs. 63.4% (p=0.035)
18mo CIR 15.9% vs. 51%
20 - 20
[
1 I T Ll T L] 1 T X T 1 ) |
0 3 6 9 12 15 18 0 3 6 9 12 15 18
Time Since Random Assignment (months) Time Since Random Assignment (months)
MAC 0S 108 105 101 93 88 82 79  MACOS 27 25 25 23 22 22 22
RIC 0S 110 104 92 78 74 69 66  RICOS 27 26 26 25 23 23 22
MAC relapse 108 101 92 87 81 75 7 MAC relapse 27 25 25 23 22 21 21
RIC relapse 110 80 59 53 52 48 48 RIC relapse 27 24 19 17 16 15
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2. Choice of optimal conditioning regimen: RIC vs MAC

1008 p=0.03
HR 1.54 (1.07-2.2
80 . ( )
O\° -4
== i ” .
g 60 RIC L ————
Q = -
@ i e
S
& 401
20
0 . 1] 1 1 L 1 1 1] 1 1
Years 0 1 2 3 4
MAC 135 109 92 76 64
RIC 137 96 80 71 54

Scott BL et al Transplant Cell Ther. 2021 Jun;27(6):483.e1-483.e6
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2. Choice of optimal conditioning regimen: RIC vs MAC

A B

100 100 A

190 AML patients 80 1 pe 02
MRD status by NGS
sequencing on PB

80 A

TRM (%)

60 A

. =
MAC reduced RR in both =
S 1L e
MRD+ and MRD- 41
patients i
Effect g reater in MRD+ NGS negative: MAC v RIC (P = .96)
. 100 + NGS positive: MAC vRIC (P= .02)
patients ; ; ;
. - P<.001 0 1 2 3
Survival advantage Y e e—— - Time Since Transplantation (years)
only seen in MRD+ 5 NG waguivs
. 2 cnsssipri S il B MAC 30 23 18 16
patlents sg] 2 |' winio! RIC 35 29 24 22
:»: “ = — ————— NGS positive
MAC 65 55 45 35
b RIC 60 3% 29 24
0 1 2 3
Time Since Transplantation (years)
No. at ris|
NGS ;eg:tive ——— NGS negative, MAC
MAC 30 21 16 15 - = « NGS negative, RIC
RIC 35 24 20 18 ~ = NGS positive, MAC
NGS positive e NGS positive, RIC
MAC 65 50 43 32
RIC 60 23 17 13

Hourigan CS et al. J Clin Oncol. 2020 Apr 20;38(12):1273-1283.
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2. Choice of optimal conditioning regimen: Sequential
conditioning

1004 — Disease control
—— Remission induction
80+
» ASAP trial E o
» AML in first relapse or poor 2 o
respons after 1st induction (18- |
75y)
» Available donor at randomisation T b 15 YzTo‘ z’sd 30 35 40 45 50
» Remission induction vs. disease Bombocrsmsondl . o e e o o o m @ B B
control wrmsoninduction 191 105 & 1 s 4 B 2 a4 146

> RemISSIon |nduct|0n (n=141) (1) (13) (23 @8 (35 (39 (48 (54 (60) (700 (7D
» 1 course of HAM (HD cytarabine +
mitoxantrone)

Survival by randomization

» Disease control (n=140) 100 B
» upfront allo ASAP £ w0 T RST s
» FLAMSA-RIC or Melfalan +Flu/TBI EN
» Single doses of Mitoxantrone or low :
dose AraC 2 “
» Primary endpoint: CR on d56 post I3 I
allo 0 : : . r
1] 1 2 3 4
24 /| VOETTEKST Years since randomization
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2. Choice of optimal conditioning regimen: Sequential

conditioning

» FIGARO trial
» AML (CR1, CR2 or primary

refractory) or high risk MDS (22-

75y)
» 39% with MRD

» MSD or MUD >7/8
» Ineligible for MAC
» FLAMSA-Bu (n=122)

» Investigators choice (n=122)

» FB2/ATG, FB2/Alemtuzumab,
Flu/Mel/Alemtuzumab

» Primary outcome: OS

» Similar OS and EFS in both
arms

25 /| VOETTEKST .
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Stelljes M et al. Lancet Haeme riamsasu: 122 108 100 83 84 79 75 73 71 68 68 66 64 57 52 46 39 35 27

. Blood. 2025 N

100% Control
— FLAMSA-BU
HR (85% Cl): 1.048 (0.8to 1.38) P= .81
75% -K
8 50% A
Control FLAMSA-BU
25% A Patients 122 122
Events 57 56
2-Year OS (85% Cl) 59% (520 65) 61% (54 to 67)
% +—rT—T—""—"T""T"T"T" T T T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
Time From Random Assignment (months)
At risk
Control: 122 115 111 104 95 86 77 74 73 72 70 66 61 51 46 43 38 35 30

FLAMSA-BU: 122 109 102 91 89 86 83 80 77 75 72 70 69 60 55 49 43 37 30

Contral
100%
— FLAMSA-BU
HR (95% Cl): 0.96 (0.68 to 1.35) P= .82
75%
L 50% 4
Control FLAMSA-BU
25% - Patients 122 122
Events 70 64
2-Year EFS (95% Cl) 49% (39 to 57) 54% (45 to 63)
0% T T T T T T T T T T T 1

T T T T
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
Time From Random Assignment (months)

At risk
Control: 122 112 106 94 86 81 72 67 65 63 60 57 52 45 41 39 35 33 28
FLAMSA-BU: 122 107 99 87 83 78 74 72 70 67 67 65 63 56 51 45 38 34 26
100%
Control  FLAMSA-BU Control
o Patients 122 122 FLAMSA-8U
75% - Events 40 38
5 2-Year CIR (95% Cl) 30% (22 to 38) 27% (19 to 35)
o 50%
HR (95% Cl} = 0.94 (0.60 to 1.46) P = .81
25%
0% T T T T T T T T T T T T T T T T

T T
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
Time From Random Assignment (months)

Control: 122 113 107 95 87 82 74 68 66 64 61 58 53 46 42 40 36 34 29




2. Choice of optimal conditioning regimen: RIC vs. NMA

» Extends option of alloHSCT to elderly patients and
‘medically infirm’ patients

» No proven benefit of RIC in patients >60-70y in
retrospective studies

» Age = 70 years associated with a higher risk of relapse
and NRM using RIC in retrospective studies
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2. Choice of optimal conditioing regimen: Risk
assessment

» Analyse individual risk factors for HSCT

» Evaluate patients according to a pre-established work plan
» Fit for HSCT?
» Fit for MAC?

» Impact of pre-transplant variables on the results of AloHSCT
» No one factor individually is sufficient to predict results
» Age (relative importance)

» General condition
. Karnofsky <80%
» Disease
. not in remission
» Type of donor
. HLA identical sibling
. Other
» HLA compatibility
. HLA-A, HLA-B- HLA-C and DRB1 difference
» CMV serology
. mismatch between donor/recipient
» Donor
. Donor age >35-40
. Female donor for male recipient (> multiparous female)
» Comobidities > HCT-CI
» Presence of iron overload
» Experience of the center

» Predictive models
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2. Choice of optimal conditioing regimen: Risk
assessment

» Use of predictive models
» HCT-CI
*  Predict NRM and OS post HSCT

«  Stratifying patients into 3 specific risk groups corelated with 2 year NRM and OS
low (0 points)
intermediate (1-2)
High (>3)

» Tool to measure organ dysfunction prior to HSCT

» EBMT Risk Score

» Predict 5-year probability of OS and TRM
Age of patient
Stage of the disease
Time from diagnosis
Donor type
Donor recipient gender combination

> Dlsease Risk Index

« Significantly different OS and PFS

« Based on differences in relapse risk
INDEPENDANT of HCT-CI and conditioning intensity

» All have a limited predictive value - No one model stands out
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If HCT-CI 23 - RIC or NMA

(or not fit for HSCT)

Sorror M. et al. Blood 2005; 106:2912-2919
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Sorror et al. JCO 2014, 32(29):3249-56




EBMT risk score

1.0

Survival

0.4 -

0.2 4

0.0

0.84

0.6 4

1.0

0.84

0.6 4

1 2 3
Years after Transplantation

Ll Ll

4 5 == Score0
= Scorel
== Score2
-~ Score3
- Scored
- Score5
~ Score 67

1 2 3
Years after Transplantation

4 5

@4 GENT

A 100

Overall Survival (%)

Gratwohl et al. Cancer 2009;115(20):4715-26.

=

UNIVERSITEIT
GENT

Disease risk index

p<0.0001

: A S S
Months from transplantation
2 year OS stratified by DRI
- Low risk 64%
- Intermediate risk 51%
- High risk 34%
- Very high risk 24%

Armand P et al. Blood. 2014 Jun 5;123(23):3664-71



2. Choice of optimal conditioing regimen

» GVT effect : graft vs. tumor
» Susceptibility of disease to graft immune effect is variable

Highly sensitive CML
CLL
Low-grade lymphoma
Mantle cell lymphoma

Intermediate sensitivity AML
Intermediate-grade lymphoma
Hodgkin’s lymphoma
Plasma cell myeloma

Relatively insensitive ALL
High-grade lymphoma

Pingali SR, Champlin RE BMT 2015;50(9):1157-67
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2. Choice of optimal conditioing regimen: Alternative
donors

» MMUD / Haplo / CBU
» higher incidence of non-engraftment / graft rejection
» higher TRM
» Increased GvHD rate

» Challenges:
» Primary prevention and treatment of GvHD
» Prevention of graft rejection

» Use of novel conditioning regimens and transplant approaches

» Ex-vivo T cell depletion vs unmanipulated graft transplantation

Non-T cel depleted Haplo (PTCy or ATG based) Improves engraftment and
immune reconstitution

» need for specific protocols
» high degree of immunosupression / immunoablation
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3. Commonly used regimens

MAC (n=9996) RIC/NMA (n=15126)

m MAC Bu/Cy %= m MAC Bu/Flu = m RIC Bu/Flu = m RICFlu/Mel £
others others others others
mMAC TBI %= m MAC m RIC TBI = m RIC
others others others other

C| BMTR Abbrewiations: Bu, busulfan; Cy, cydophosphamide; Flu, fludarabine; MAC, myeloablative conditoning, Mel, CIBMTR.or
& SIRARO" $0uLANDIatEn SETTTN Nt melphalan; RIC/NMA, reduced-intensity conditioning/non-myeloablative regimen; TBI, total body irradiation. .org

33 / VOETTEKST




el e

Cy/TBI Cyclofosfamide 120 mg/kg
TBI 12Gy (fractionated)
Bu/Cy MAC Busulfan 12.8 mg/kg (or 16 mg/kg PO)
Cyclofosfamide 120 mg/kg
FluBu4 RTC Fludarabine 150 mg/m?
Busulfan 12,8 mg/kg (or 16 mg/kg PO)
FluTreo RTC Fludarabine 1450 mg/m?
Treosulfan 30 mg/m?
FluMel RIC Fludarabine 150 mg/m?
Melphalan 140 mg/m? or 100 mg/m?
FluBu2 RIC Fludarabine 150 mg/m?
Busulfan 6,4 mg/kg (or 8 mg/kg PO)
FluTBI (2Gy) NMA Fludarabine 90 mg/m?
TBI 2 Gy
FluTBI (8-12Gy) RIC/MAC Fludarabine Used in Haplo
TBI 8 or 12 Gy (fractionated)
Flu/Cy/TBI NMA Fludarabine 150 mg/m? Used in Haplo

Cyclofosfamide 29 mg/kg
TBI 2Gy (fractionated)

TBF RIC/MAC  Thiotepa 5-10 mg/kg Used in Haplo
Fludarabine150 mg/m?
Busulfan 6,4-9,6 mg/kg
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3. Commonly used regimens: BuCy vs. FluBu4

» AML, CML, MDS,
MDS/MPN N

» Age >17-59

>
w

:

Overall Survival
(probability)
3 g
/
£
(probability)
g8 8 B8
r(

Relapse-Free Survival
B

» Flu 150 mg/m? (n=62) vs. wl i b
Cy 120 mg/kg (n=64) : = ﬂmZOSince:IOCT(mo:fths) = N ' ’ ﬁmzeoSince:oCTlmo:)ths) ) )
» Primary endpoint: post ¢ i °

=]

°©

s

N !
-

Nonrelapse Mortality
(probability)

5 8 8

&

&

s 5 2 8

v (

SCT adverse events
» GvHD, SOS

» Similar NRM

} Better OS and EFS in Cy Time Since HCT {months) Time Since HCT (months)
arm

Event-Free Survival
(probability)

"
o
n
3
1

oo

o2

o
o
=1

Lee JH et al. J Clin Oncol. 2013 Feb 20;31(6):701-9
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3. Commonly used regimens: BuCy vs. FluBu4

A B
1009 — Busulfan plus fludarabine 100
— Busulfan plus cyclophosphamide
£ 8 8
3 =
2 g
2 3
3 i
3 60 < 604
2 §
> :
¢ £
> or
£ 3 L
E Gray's test 1year: p=0-026 3 ,,,f"_f
3 204 P e 20 -
2 g e > - 5 fj_ /
_H_/_'-Jr Gray's test 1year: p=0-47
o+
T T T T 1 T T T T J
0 360 720 1080 1440 1800 0 360 720 1080 1440 1800
2 — Follow-up (days) Follow-up (days)
_— - Number at risk
Busulfan plus fludarabine 127 85 69 44 29 12 127 85 69 44 29 12
Busulfan plus cyclophosphamide 125 74 62 39 18 13 125 74 62 39 18 13
—
y MQg/Kg (N=
. Wl A B
» Significantly lower non- =) St
~—— Busulfan plus cyclophosphamide
L] L ] \
relapse IIIOI’ta|Ity In FB4 arm
g
3 g
L L H 60 3 60
Imiar relapse rate an : :
¢ E]
3
% 40+ 5 40
3
20 0
p=029 p=0-89
o T T T T d 0 T T T T 1
0 360 720 1080 1440 1800 0 360 720 1080 1440 1800
Follow-up (days) Follow-up (days)
Number at risk
Busulfan plus fludarabine 127 85 69 44 29 12 127 98 75 47 30 12
Busulfan plus cydophosphamide 125 74 62 39 18 13 125 87 73 48 24 16

Rambaldi A et al. Lancet Oncol. 2015 Nov;16(15):1525-1536
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3. Commonly used regimens: FluBu2 vs. FluTreo

» AML (CR1 or CR2) or MDS (18-

A ) B
70y) 100 pf&%}ﬁi{rziﬁ;xg 7 2 nuomm-.,cxo:_z:o\zg;
» 'Increased risk for standard MAC' T e ———— £ e
» Age >50 t &l R
» HCT-CI 3 ¥ @ )

—— Busulfan group

» KPS >60% N o R S S — ——

T T T d
0 3 6 9 12 15 18 21 24 0 3 6 9 12 15 18 n 24

Number at risk

» Fludarabine 150 mg/m? + Lo
g Busulfangroup 240(0) 206(3) 151(25) 112(50) 92(59) 74(69) 57(84) 44(96) 25(117) 240(0) 227(2) 172(27) 133(S52) 107(66) 87(77) 65(96) 48(110) 27(133)
2 Treosulfangroup 220(0) 190(0) 144(27) 121(45) 97(59) 82(73) 62(S1) 49(104) 16(138) 220(0) 206(0) 159(28) 133(50) 107(65) 88(83) 68(101) 54(114) 18(152)
Treosulfan 10 mg/m? for 3 days . .
— 1004 HR 0-87 (95% C1 0.59-1:30); 1 HR 054 (95% (1032-091),
n — P=0-50 P=0020

£ 80 g

» Fludarabine 150 mg/m? + Busulfan :

4x0.8 mg/kg for 2 days (n=246) LI

» Non-inferiority trial Eon e i
» Primary outcome: EFS at 2 years L L W B

(number censored)

> 64% (Treo) VS. 50.4% (BU) Busulfangroup 240(0) 206(3) 151(25) 112(50) 92(59) 74(69) 57(84) 44(96) 25(117) 240(0) 227(7) 172(50) 133(81) 107(99) 87(111) 65(131) 48(147) 27(170)

Treosulfangroup 220(0) 190(0) 144(27) 121(45) 97(59) 82(73) 62(91) 49(104) 16(138) 220(0) 206(2) 159(44) 133(71) 107(90) 88(109) 68(129) 54(143) 18(181)

Beelen DW et al. Lancet Haematol 2020;7(1):e28-e39
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3. Commonly used regimens: FluBu vs. FluMel

» No consensus

» Data suggest benefit for
Flu/Mel in AML and MDS

» Meta-analysis
» 7 studies — 1955 patients

» OS and PFS were not
statistically significantly
different

« OS was better with FM in
subgroup analysis of

AML/MDS studies ==
» Nonrelapse mortality was -
lower with Flu/Bu A
» Relapse was lower with =
Flu/Mel e
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3. Commonly used regimens: TBI vs. chemo in ALL

8 CHT Risk Ratio Risk Ratio
Study or Subgroup __ Events_Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.1.1 30 years or younger
Abdeljelil 2024 32 81 14 34 43% 1.27(0.80, 2.03) N
OS Bazarbachi 2020 18 60 4 55 15% 413[1.49,11.44)
} N Cahu 2015 187 351 12 54 39% 2.40[1.44,3.99) —
O Consensus Eroglu 2013 24 45 15 50 4.0% 1.78[1.07,2.94) —
Niu 2022 19 23 6 17  28% 2.34[1.20,4.58) —_—
Sakellari 2018 0 84 24 87 51% 1.33(0.90,1.97) e
} Many Ce nte rS prefer use Of TBI Shen 2024 61 83 38 139 2% 262(1.95,352) e
Zhang 2022 19 23 6 17 28% 2.34[1.20,4.58) —_—
H A L L Subtotal (95% CI) 730 433 30.5% 1.99[1.55, 2.57] L 2
| n Total events 400 120

Heterogeneity: Tau®= 0.06; Chi*=14.09, df= 7 (P = 0.05), F= 50%
Test for overall effect: Z=5.30 (P < 0.00001)

» Reaching sanctuary sites

1.1.2 Older than 30 years

. . Greil 2020 50 118 17 81 44% 1.51(0.96,2.38) F——
} leferent meChanlsm Of Ce” Harada 2019 171 356 79 152 76% 093(0.77,1.12) o i
Hirschbiihl 2023 179 262 133 239 82% 147[1.03,1.35) P
11 Kebriaei 2018 434 819 170 299  84% 0.93(0.83,1.05) s
| | n g Konuma 2022 206 258 37 75 7.0% 1.62(1.28,2.08) e
Mora 2024 52 114 28 63 57% 1.03[0.73,1.44) —
Mutsuhashi 2016 1309 2028 B3 102 8.0% 1.121(0.96,1.30) =
P Paviu 2019 1217 1816 588 964 8.8% 110(1.03,1.17) g
} e a a n a yS I S . Swoboda 2022 69 118 71 117 7.3% 0.96(0.77,1.18) -
Wang 2021 2 83 22 141 43% 247 [1.54,3.95) —_—
Subtotal (95% CI) 5973 2213 69.5% 1.14[1.02,1.27) $

"
1 2 4 Total events 3809 1214
} 4 O 6 p atl e n tS Heterogeneity: Tau®= 0.02; Chi*= 36.98, df= 9 (P « 0.0001), F= 76%

Test for overall effect. Z= 2.26 (P = 0.02)

} 2 O CO h 0 rt Stu d i es Total (95% CI) 6703 2646 100.0% 1.37[1.20, 1.57] L 2

Total events 4209 1334

1 R T Heterogenelty. Tau®= 0.05; Chi*= 100.29, df = 17 (P < 0.00001); = 83% T 4 5
} Test for overall effect Z= 462 (P < 0.00001) 2 D il

Test for subaroup differences: Chi*= 1566, df=1 (P < 0.0001), F=93.6%

} Re S u I tS - T8I CHT Risk Ratio Risk Ratio
. Study or Subgroup__Events_Total_Events_Total Weight M.H, Random, 95% CI M.H, Random, 95% C
2.1.1 30 years or younger

} RR for' OS 1 37 950/ CI - 1 20_ Abdeljelil 2024 30 81 12 34 34% 1.39[0.83,235) Spe—
- 0 - - Bazarbachi 2020 14 60 4 55  1.0% 3.21[1.12,916) —

Cahu 2015 174 351 10 54 29% 268[151,473)

1 57) Eroglu 2013 12 45 9 50 18% 1.48[069,318] —

" Niu 2022 17 23 9 17 35% 1.40[0.84,232) i
0 Sakellari 2018 39 84 24 67 51% 1.30[0.87,1.92) 3 P
} RR for EFS 1 28 (95 /0 CI' 1 1 5_ Shen 2024 49 83 64 139 8.4% 1.28[0.99,1.65] T
- - - Zhang 2022 17 23 8 17 30% 1.57[0.90,2.75) & T

Subtotal (95% Cl) 730 433 29.0% 1.50[1.23, 1.82] <

1 . 4 3 ) Total events 352 140
Heterogeneity. Tau®= 0.02, Chi*= 8.90,df= 7 (P = 0.26), F= 21%

» RR for relapse (95% ClI: 0.62- o

Greil 2020 48 119 15 61 37% 1.64 [1.00, 2.68) —
O . 8 0 ) Harada 2019 150 355 62 152 9.3% 1.04(0.83,1.30) -+
Hirschbiihl 2023 152 262 103 238 11.1% 1.35(1.13,1.61] -
0 . Kebriaei 2018 393 818 135 299 124% 1.06(0.92,1.23) -
} RR for NRM 0 86 (95 /0 CI O 69_ Konuma 2022 167 258 27 75 B7% 1.80(1.31,2.46) —
. . . Mora 2024 48 114 25 83 55% 1.06(0.73,1.54] e
Mutsuhashi 2016 1259 2028 52 102 105% 1.22(1.00,1.48) -
1 . O 7 Swoboda 2022 62 119 58 117  86% 1.030.81,1.33) g
Wang 2021 18 83 27 141 33% 1.13(0.67,1.93] S
Subtotal (95% Cl) 4157 1249 71.0% 1.20 [1.07, 1.35] *
Total events 2207 505

Heterogeneity: Tau*= 0.01, Chi*=15.59, df= 8 (P = 0.05), F= 49%

Ans H et al. Clin Lymphoma Myeloma Leuk. 2025 Apr;25(4):e232-€242  Testfor overal eflect 2= 304 = 0002

Total (95% CI) 4887 1682 100.0% 1.28[1.15,1.43] *
39 / Total evenls} 2649 645

Heterogeneity: Tau*= 0.02; Chi*= 29.08, df= 16 (P = 0.02), F= 45% b1 o= o5 5 0

Testfor overall effect Z= 4.55 (P < 0.00001) d Favours CHT  Favours T8I

Testfor subgroup differences: Chi*=3.51, df=1 (P= 0.06), F=715%




3. Commonly used drugs
e —— L

Antitumor effect Antitumor effect
Myeloablation Yes - Myeloablative if Myeloablation Yes — Myeloablative if:
>5 Gy single dose Bu = 8mg/kg (or IV equivalent)
>8 Gy fractionated Immunosupression Limited
Immunosupression Yes
Toxicity High dose: common toxicities of
Toxicity Common toxicities of MAC MAC
Parotitis . _ )
Thyroid damage Sinusoidal obstructive syndrome
Cataract Pneumonitis (rare)
Seizure
Metabolic disturbances:
Antitumor effect Limited hyperglycemia, hyperuricemia,
hypoK/Mg/P0O4
Myeloablation Limited
PO Busulfan: high inter- and intra-
Immunosupression Yes patient variability in exposure
IV Busulfan: more predictable PK and
Toxicity Hemorrhagic cystitis more consistent total exposure
= hyperhydration + Mesna (if
Cy dose > 1 g/m?) Narrow therapeutic window
Cardiotoxicity (high dose) Strong association between
SIADH exposure and clinical outcome (MAC)
Pneumonitis (rare) Therapeutic drug monitoring
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3. Commonly used drugs

Antitumor effect
Myeloablation
Immunosupression

Toxicity

R I

Antitumor effect
Myeloablation
Immunosupression

Toxicity

Limited
Limited
Yes

Cholestasis
Polyneuropathy

Seizure, coma, toxic
leukencephalopathy (rare)
Pemphigus

Yes
Yes
Yes

High dose: common toxicities of
MAC

Gl trouble, colitis

Secondary neoplasms
Leuco-encephalopathy

Antitumor effect

Myeloablation
Immunosupression

Toxicity

Yes — Myeloablative if:
Mel > 150mg/m?
Limited

Severe mucositis
Pneumonitis (rare)

Antitumor effect

Myeloablation
Immunosupression

Toxicity

Yes

Presumed myeloablative in
standard prcatice
Yes

Common toxicities of MAC
Increased bilirubin
Arythmia

Rash




4. GvHD Profylaxis |
Cyclosporine
» 1990’s-2000s: CNI/MTX g o E—
standard of care g o - FKs06
» Benefit of Tac/MTX over i
CsA/MTX ot
Ao:1 : : J
0 1 20 3 40 50 60 70 80 90 100 110
Days to acute GVHD
Nash RA et al Blood. 2000 Sep 15;96(6):2062-8
1.0 01
A ] B v, povs
A i, S i ¥ Rt e
g 0.61 3 0.6 CaA (N=663)
s ° //"" MTX (N=336)
i or- i o MTX + CaA (N=465)
0.2 0.2
0.0 0.0 v
) 0 12 24 38 a8 60
Monthes

Ringdén O et al. Blood. 1993 Feb 15;81(4):1094-101
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4. GvHD Profylaxis

» Substitution of MTX for MMF
» Limitations of MTX

* Inhibition of engraftment,
worsening oral musositis, renal
toxicity

» Meta-analysis
» 11 studies (3 RCTs)

» No difference in grade 2-4

aGvHD

» Overall significant increase in
the rate of severe acute

GVHD

» only reported in 6 trial, only
RCT: similar results between
groups (RR 4.48 [95% CI 1.01-

19.91))

» No difference in all cause

mortality
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1

Gr 2-4 aGvHD
a)
MMF MTX Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M.H, Fixed, 95% CI  Year M.H, Fixed, 95% CI

Bomhauser 1999 6 12 g 15 36% 0.83(0.41,1.68) 1999 ——

Kiehl 1999 8 16 9 16 41% 0.89 [0.46,1.71) 1999 _—l

Kiehl 2002 18 29 3 10 20% 2.07 [0.77,5.56) 2002 e

Srinivasan 2004 48 82 13 37 81% 1.67 [1.04, 2.68] 2004 B

Bolwell 2004 10 b1l 7 19 33% 1.29[0.62, 2.71) 2004 —f—

Neumann 2005 0 26 40 67 101% 0.64 [0.38,1.09]) 2005 =]

Pohlreich 2006 8 26 8 20 41% 0.77 [0.35,1.69) 2006 o I

Dean 2008 32 89 32 76 15.6% 0.85 [0.58,1.25) 2008 B B

Shimonl 2010 45 82 79 187 235% 1.16 [0.89, 1.51) 2010 -

Pinana 2010 20 52 30 80 99% 1.15[0.73,1.81] 2010 T

Perkins 2010 33 42 37 47 158% 1.00[0.80,1.24] 2010 '

Total (95% Cl) 487 584 100.0%  1.06 [0.93, 1.21) {)

Total events 238 267

Heterogeneity. Chi*=12.42, df=10 (P = 0.26); F=19% 0 o1 091 i ‘90

Test for overall effect Z= 0.83 (P = 0.40) Favours MMF  Favours MTX

Gr 3-4 aGvHD
b)
MWF MTX Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI _Year M-H, Fixed, 95% CI
Kiehl 1899 3 16 4 16 80% 0.75[0.20,283] 1999 ] T
Bornhauser 19399 1 12 2 15 35% 0.63[0,06, 6.09] 1993 THz—
Srinivasan 2004 28 82 6 37 16.5% 2.11 [0.95, 4.65] 2004 e
Dean 2008 16 89 1" 76 23.86% 1.24 [0.61, 2.51] 2008 o o
Perkins 2010 8 42 2 47 38% 4.48[1.01,19.91] 2010 e =
Shimoni 2010 27 92 34 187 445% 1.61 [1.04,2.50] 2010 -
Total (95% CI) 333 378 100.0% 1.61[1.18,2.20] &
Total avents 83 58
Heterogeneity: Chi*= 4.70, df= 5 (P = 0.45), F= 0% 001 01 ] 10

Test for overall effect: Z= 2,98 (P = 0.003)

Ram R et al. Leuk Res. 2014 Mar;38(3):352-60

Favours MNF Favours MTX




4. GvHD Profylaxis: ATG

» Addition of ATG (Anti-T cell globulin) to standard profylaxis
» ‘In vivo' T-cel depletion

C
= 100

2 &

- —— ATG-Ffcrude —E

E —— Control/crude c

= . . ATG-F/adjusted E

a 075 j 2

- Control/adjusted b

3 6

% 050 :

: S

: -

£ g

: £
£ T T T T ' ' I :

Number at risk

Number at risk ATG-F 90 63 42 34 19 10 9 1 0
ATG-F 103 102 96 92 89 89 86 85 83 81 81 Control 80 38 14 9 4 1 1 0 0
Control 98 95 87 78 73 71 69 68 67 66 65

Finke J et al. Lancet Oncol. 2009 Sep,10(9):855-64

» Most widely used strategy for GvHD prevention in Europe
» Rabit ATG

* Inoculation of rabbits with human thymocytes (Thymogobulin®) or human Jurkat cell
line (Anti-T-lymphocyte globulin® )

* No large studies comparing ATG-T vs. ATG-F

» Associated with delayed immune reconstitution
» Potential increased risk of infections and relapse
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4. GvHD Profylaxis: ATG

» Addition of ATG (Anti-T cell globulin) to standard profylaxis
» Meta analysis: 6 RCTs with 845 patients

(a) acute GVHD (all grade)

ATG Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI
Finke 2009, Socie 2011 58 103 74 99  45.0% 0.75[0.61,0.92] 2011 &
Kroger 2016 21 86 25 75 15.9% 0.73[0.45,1.20] 2016 -
Walker 2016 50 101 66 102 39.1% 0.77[0.60,0.98] 2016 —
Total (95% CI) 290 276 100.0% 0.75 [0.65, 0.88] L 2
Total events 129 165
Heterogeneity: Chi =‘ 0.0_3, df=2 (_P =0.99); P=0% 01 02 05 1 > 5 0
Test for overall effect: Z = 3.59 (P = 0.0003) Favors [ATG] Favors [control]

(b)  chronic GVHD (all grade)

ATG Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI Year M-H, Fixed, 95% CI
Bacigalupo 2006 14 38 22 37 13.0% 0.62[0.38, 1.02] 2006 ]
Bacigalupo 2010 9 84 22 86 12.7% 0.42[0.20, 0.86] 2010 -
Finke 2009, Socie 2011 27 90 40 80 24.7% 0.60[0.41, 0.88] 2011 =
Kroger 2016 23 86 48 75 29.9% 0.42[0.28, 0.62] 2016 -
Walker 2016 22 101 34 102 19.7% 0.65[0.41,1.04] 2016 -
Total (95% CI) 399 380 100.0% 0.54 [0.44, 0.66] L 2
Total events 95 166

Heterogeneity: Chi* = 3.41, df =4 (P =0.49); = 0%

Test for overall effect: Z = 5.98 (P < 0.00001) 0.02 01 1 10 50

Favors [ATG] Favors [control]

Arai et al. Leuk Lymphoma 2017;58(8):1840-1848
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4. GvHD Profylaxis: ATG

» Addition of ATG (Anti-T cell globulin) to standard profylaxis
» Meta analysis: 6 RCTs with 845 patients

(a) 0S Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight IV, Fixed, 95% Cl Year 1V, Fixed, 95% CI
Bacigalupo 2006 -0.0161 0.3957 13.9% 0.98[0.45, 2.14] 2006 -
Bacigalupo 2010 -0.2827 0.323 20.9% 0.75[0.40, 1.42] 2010 - &
Finke 2009, Socie 2011 -0.2193 0.3049 23.4% 0.80[0.44, 1.46] 2011 — &
Kroger 2016 0.3001 0.4087 13.0% 1.35[0.61, 3.01] 2016 I B
Walker 2016 -0.3285 0.275 28.8% 0.72[0.42, 1.23] 2016 — &
Total (95% CI) 100.0% 0.85[0.63, 1.13] q
Heterogeneity: Chi? = 1.95, df = 4 (P = 0.74); 12= 0% b f = - f = =
Test for overall effect: Z = 1.14 (P = 0.25) 0.1 02 0.5 ! 2 5 10
' ’ : Favors [ATG] Favors [control]
(b)  Relapse ATG Control Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI

Bacigalupo 2001A 3 29 3 25 3.5% 0.86 [0.19, 3.90] 2001A

Bacigalupo 2001B 10 27 5 28 5.3% 2.07 [0.81, 5.28] 2001B —

Bacigalupo 2010 24 84 21 86 22.4% 1.17[0.71,1.93] 2010 N

Finke 2009, Socie 2011 34 103 28 99 30.8% 117 [0.77,1.77] 201 —T—

Kroger 2016 27 83 18 72 20.8% 1.30[0.78,2.16] 2016 T

Walker 2016 10 101 16 102 17.2% 0.63[0.30, 1.32] 2016 L

Total (95% Cl) 427 412 100.0%  1.14 [0.90, 1.45] . -

Total events 108 91

Heterogeneity: Chiz = 4.44, df = 5 (P = 0.49); 12 = 0% Y

Test for overall effect: Z = 1.07 (P = 0.28) 01 02 Favo?f;s[ATG]1 Favorg [control]s 10

Arai et al. Leuk Lymphoma 2017;58(8):1840-1848
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4. GvHD Profylaxis: ATG

» Expert recommendations

Table 2 Final recommendations.

Conditioning regimen Stem cell source  Donor Recommendation Agreement
among experts

MALIGNANT DISEASES

Myeloablative Bone marrow/ Unrelated Recommended Full
peripheral blood

Myeloablative Peripheral blood = HLA-identical sibling Recommended Partial

RIC/NMA Bone marrow/ HL A-identical sibling/matched Partially recommended Partial
peripheral blood  or mismatched unrelated

Any conditioning plus post-transplant Bone marrow/ Haploidentical Undecidable Full

cyclophosphamide peripheral blood

Any conditioning without post- Bone marrow/ Haploidentical Advised to follow the Full

transplant cyclophosphamide) peripheral blood conditioning published

protocols

Any conditioning Cord blood Cord blood Undecidable Full
transplant

NON-MALIGNANT DISEASES

Any conditioning Any stem cell Recommended Full
source

RIC reduced intensity conditioning, NMA nonmyeloablative conditioning.

Bonifazi et al. BMT 2020; 55:1093-1102
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4. GvHD Profylaxis: Novel GVHD Regimens

» Post-transplant Cyclophosphamide
» 2008: NMA HaploHSCT with PTCy/Tac/MMF with BM grafts (Johns

Hopkins)
Bone Marrow
Infusion
Cyclophosphamide (Cy) G-CSF
14.5 mg/kg/day TBI [
.4 | .
T |
BMT l, . acro |mus__--
Day -6 -5 -4 -3 -2 -1 0 TAS 10 20 30 40 90 180
(R S N N |
Fludarabine 30 mg/m2/day Cy 50 mg/kg/day,
day 3 (n=28) or
days 3,4 (n=40)

» Selective depletion of ‘alloreactive’ host and donor T-cells

» Activated by HLA molecules on the surface of donor and recipient
antigen-presenting cells

» Prevention of graft rejection and GvHD

» Delay in Cy administration allows host and donor cells to react
to foreign HLA
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4. GvHD Profylaxis: Novel GVYHD Regimens

» Post-transplant Cyclophosphamide

» PTCy Haplo vs. ‘conventional’ MUD
» 20 observational studies (1783 Haplo / 6077 MUD)

OS Weight Weight
Haplo UR H Rati HR Y fixed
Weight Weight Study aplo URD azard Ratio 95%-Cl (fixed) (random)
Study Haplo URD Hazard Ratio HR 95%-Cl (fixed) (random) Burroughs 2008 28 24 : 0.43 [020:092] 22% 229
Burroughs 2008 28 24 1 0.43 [0.20;0.92] 22% 2.2% Cﬁurea 2015a 88 737 !"“_ 1.36 [1.00; 1.85] 13.9% 13.9%
Ciurea 2015a 88 737 — 1.36 [1.00;1.85] 13.9%  13.9% Ciurea 2015b 104 1245 5 1.12 [0.83; 1.51] 146%  14.6%
Ciurea 2015b 104 1245 - 112 [0.83;1.51] 14.6%  14.6% Bashey 2016 116 178 —- 0.86 [0.57:1.30] 7.7% 7.7%
Bashey 2016 116 178 ——- 0.86 [0.57;1.30) 7.7% 7.7% Kanate 2016a 185 241 —— 1.05 [0.75;1.47) 116% 11.6%
Kanate 2016a 185 241 — 1.05 [0.75;1.47] 116%  11.6% Kanate 2016b * 185 491 - 1.25 [0.93;1.69] 145%  14.5%
Kanate 2016b * 185 491 tr— 1.25 [0.93; 1.69] 14.5% 14.5% Rashidi 2016 52 88 —— 0.84 [0.40;1.76] 24% 2.4%
Rashidi 2016 52 88 —R 0:54.[040;4.76) 24%  24% Martinez 2017 98 273 —f— 121 [0.64;2.28] 3.3%  3.3%
Martinez 2017 98 273 —p—— 1.21 [0.64;2.28] 33% 3.3% Bashey 2018 33 57 mr— 0.93 [0.44; 1.97] 2.3% 2.3%
Bashey 2018 33 57 e 0.93 [0.44; 1.97) 2.3% 2.3% B 2018 199 1111 092 [0.67-1.26] 13.0° 13.0%
Brissot 2018a 199 1111 - 0.92 [0.67;1.26] 13.0%  13.0% ssot 0108 i 92 [0.67:1.26] 13.0% grdind
Brissot 2018b * 199 383 hr ' 103 [074.143] 120%  12.0% Brissot 2018b 199 383 —— 1.03 [0.74; 1.43] 120%  12.0%
Devillier 2018 33 30 d 1.21 [0.15;9.75] 0.3% 0.3% Devillier 2018 33 30 1.21 [0.15;9.75]) 0.3% 0.3%
Pagliardini 2018 81 81 e 0.89 [0.41;193] 22% 2.2% Pagliardini 2018 81 81 —— 0.89 [0.41;1.93] 22% 2.2%
Fixed effect model © 1.06 [0.95; 1.19] 100.0% - Fixed effect model © 1.06 [0.95; 1.19] 100.0% -
Random effects model P 1.06 [0.95; 1.19] - 100.0% Random effects model 1’> 1.06 [0.95; 1.19] - 100.0%
Heterogeneity: 1° = 0%, v* = 0, p = 0.46 ] Heterogeneity: 1° = 0%, v* =0, p = 0.46
;'“: °"°°': m;“'od | B 1'3: {g:g ::g% 100.0% . Fixed effect model 2 1.06 [0.95; 1.19] 100.0% -
andom effects mode d .95; 1. - 0% 'S : i
Heterogeneity: /% = 0%, v = 0, p = 0.46 T Random effects model S S— 1.06 [0.95; 1.19] 100.0%

Heterogeneity: 1° = 0%, t* = 0, p = 0.46
Residual heterogeneity: 1°=0%,p=046 02 05 1 2 5
Haplo better URD better

Residual heterogeneity: 1°=0%,p=046 02 05 1 2 5
Haplo better URD better

Arcuri et al. BBMT 2019; 25(12):2422-2430
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4. GvHD Profylaxis: Novel GVYHD Regimens

» Post-transplant Cyclophosphamide

» PTCy Haplo vs. ‘conventional’ MUD
» 20 observational studies (1783 Haplo / 6077 MUD)

cGvHD

PBSC Weight Weight
Study Haple URD (%URD - %Haplo) Hazard Ratio HR 95%-Cl (fixed) (random)
Devillier 2018 33 30 0.03 0.66 |0.09;4.80] 1.8% 3.9%
Pagliardini 2018 a 81 0.23 — 0.35 [0.18; 0.68] 15.6% 22.7%
Kanate 2016a 185 241 0.78 - 0.27 0.18; 0.42] 3T.2% 35.3%
Kanate 2016b * 185 491 0.81 — 0.17 [0.12; 0.25] 454% 3B8.1%
Fixed effect model <= 0.23 [0.18; 0.30] 100.0% -
Random effects model - 0.25 [0.17; 0.38] - 100.0%
Heterogeneity: I° = 45%, 1° = 0.0713, p = 0.14 ' ' ' '

0.1 05 1 2 10

Haplo better  URD betlter

Arcuri et al. BBMT 2019; 25(12):2422-2430
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4. GvHD Profylaxis

A PTCy
‘ . , 80 - — URDHM-&:’S
» PTCy MMUD vs. ‘conventional s .
MUD g "
» Retrospective analysis CIBMTR data g o
» MUD or MMUD ]
» CNI or PTCy based profylaxis S
. PICy: no difference in OS (HR 0,96 Time (manths!
p—0,6). - _ _ B oN
« CNI: significant differences in OS (HR for 100 -
MUD 0,8 p=0,016)  onan
« PTCy based MUD vs CNI based MUD: F
better OS in PTCy based group (HR 0,88 z -
p=0,0041) S .l
« PTCy based MMUd vs. CNI based MUD: £
simmilar OS (HR 0,92 p=0,21) ]
Time (months)

51/ Shaffer BC et al. J Clin Oncol. 2024 Oct;42(28):3277-3286.




4. GvHD Profylaxis: Novel GVYHD Regimens

» PTCy MUD vs. ‘conventional’ MUD
» Randomised Phase 2 trial in RIC HCT — benefit for PTCy based
profylaxis
» FKIMME/PTCY, FK/MTX/bortezomib, FK/MTX/maraviroc vs. FK/MTX
» Primary endpoint: GRFS
« HR for GRFS in FKIMMF/PTCY 0.72 (90% Cl 0.54-0-94; p=0.044)

« HR for GRFS in FK/MTX/bortezomib 0.98 (0.76—1.27; p=0.92
* HR for GRFS in FK/MTX/maraviroc 1.10 (0.86—1.41; p=0.49)

1.0 + Censored

0.8

06

04

Survival Probability

0.2

0.0
1 Control
2 TacMMFICy
} TadMTX/Bortezomib 9 50 38
4 TacMTXMaraviroc g2 71 53 L4

0 3 6 9 12
Months
1 Control 2 Tac/MMFICy
3 Tac/MTX/Bortezomib 4 Tac/MTX/Maraviroc
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4. GvHD Profylaxis

» PTCy MUD vs. ‘conventional’

MUD

» Randomised Phase 3 trial -
FK/IMMF/PTCY vs. FK/IMTX in RIC
HCT

» MRD, 8/8 MUD or 7/8 MUD

» Primary endpoint: GRFS
GRFS at 1 yr 52,7% vs. 34,9%

HR for 1 yr GRFS in FK/IMMF/PTCY
0.64 (90% CI1 0.49-0.83; p=0.001

No difference in OS, relapse, NRM

b iy 34.9 (95% Cl, 28.6-41.3)

B Acute GVHD, Grade Ill or IV

100+
90
& 804
g 704
£
| 60
S
£ 504 H
H
,§ 40 14.7 (95% Cl, 10.3-19.8)!
o 1
_E 304 6.3 (95% Cl, 3.5-10.2)
3 204
10
= =
T T T
0 10 20 30 40 50 60 70 80 90 100
Days since Transplantation
No. at Risk
Experimental 208 203 199 195 192 190 186 185 181 179 176
prophylaxis
Standard 212 209 204 193 187 178 174 172 170 170 169

prophylaxis
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C Chronic GVHD

Cumulative Incidence (%)

No. at Risk

Experimental
prophylaxis

Standard
prophylaxis

100-

90_.

80

704

604 35.1 (95% C, 28.7-41.6)
50

40

304

20 4

104 219 (95% CI, 16.4-27.9)
O+

Months since Transplantation
208 200 195 186 175 164 154 139 131 127 123 121 30

212 207 198 193 179 169 148 129 116 105 94 388 17

Bolafos-Meade J t al. N Engl J Med. 2023 Jun 22;388(25):2338-2348

A Adjusted GVHD-free, Relapse-free Survival
100+
90
80
704
60
504
40+
304
20

52.7 (95% Cl, 45.8-59.2)
1

N

Percentage of Patients

1
1
1
1
0 I T I T T T T T T T I i
0 1 2 3 4 5 6 7 8 9 10 11 12
Months since Transplantation
No. at Risk
Experimental 214 197 187 172 155 149 138 123 117 116 112 109 24
prophylaxis
Standard 217 199 174 164 150 142 125 106 97 87 80 78 14
prophylaxis

E Adjusted Overall Survival

100_ 1
77.0 (95% Cl, 70.8-82.1) |
90+ 1
s :
o 80- \
1
2 70 "
£ 60- :
G o :
8 504 72.2 (95% Cl, 65.7-77.6) i
8o 1
S 404 1
< |
S 30- i
7] 1
S 20 i
1
10+ :
1
0 I I I I I I I T I I I i
0 1 2 3 4 5 6 7 8 9 10 11 12
Months since Transplantation
No. at Risk
Experimental 208 200 195 189 182 179 176 170 165 163 159 158 37
prophylaxis
Standard 212 207 198 195 188 183 175 166 162 159 154 152 41
prophylaxis



A
Gr 2-4 ’
1 aGvHD 751
4. GvHD Profylaxis
254 PT—C;‘CSA
» PTCy MUD vs. ‘conventional’ MUD o
» Randomised Phase 3 trial — A
PTCY/CsA vs. CsA/MMF in NMA HCT TReNEh % = = ?
» MRD, 8/8 MUD Extensive 5
» Primary endpoint: GRFS cGvid
«  GRFS at 1 yr45% vs. 21% (p<0,001)
. Gr2-4 aGvHD at 6mo 30% vs. 48% (HR
« Extensive cGvHd 16% vs. 48% (HR 5 . ' _1—
0,36, p<0,001) A
« No difference in OS, PFS, relapse CoAMPA BB g6 21 15 3
PT-Cy/CsA 99 75 59 52 46
os
75*% (‘:a::-:.':f,
254
0 12 24 uonmsﬁlﬁ 48 60
54 | Al risk

Broers AEC et al. Blood Adv. 2022 Jun 14;6(11):3378-3385 FTOMCOA 99 79 & [ 2 o



4. GvHD Profylaxis

» PTCy MUD vs. ‘conventional’ MUD

» Randomised Phase 3 trial —
PTCY/CsA vs. CsA/IMTX in RIC or
MAC HCT

» MRD
» Primary endpoint: GRFS

55 /

Median GRFS 26,2 mo vs; 9,1 mo
(p<0,001)

GRFS at 3 yrs 49% vs. 14% (HR 0,42)
Gr 3-4 aGvHD at 3mo 3% vs. 10%
2yrOS 83% vs. 71%

Curtis DJ et al. N Engl J Med. 2025 Jul 17;393(3):243-254

A GVHD-free, Relapse-free Survival (primary end point)

100
Hazard ratio for GVHD, relapse, or death,
0.42 (95% Cl, 0.27-0.66)
w
T 754
= Experimental Prophylaxis
a
s
° 504
] "
E " & ; |
] Standard Prophyl:
5 254
n ——
o I I I I I I I 1
0 6 12 18 24 30 36 42 48
Months since Transplantation
No. at Risk

Experimental pro- 66 45 35 32 29 21 16 7 6
phylaxis 68 36 22 14 10 6 6 6 3

Standard prophylaxis

C Overall Survival (secondary end point)

1005 Experimental Prophylaxis
2
i
= _H
©
o -ttt
kS
o 50+
Standard Prophylaxis
g y
S
E 254
Hazard ratio for death, 0.59 (95% Cl, 0.29-1.19)
0 I T I T T I I I
0 6 12 18 24 30 36 42 48
Months since Transplantation
No. at Risk
Experimental pro- 66 57 44 41 33 26 16 11 5
phylaxis 68 58 39 33 28 19 14 10 6

Standard prophylaxis



4. GvHD Profylaxis

PTCy MMUD vs. PTCy Haplo

» Retrospective analysis from MDACC

» Primary end point: OS, no significant
difference

» CIBMTR dataset
» Propensity score matching

» inferior OS for older (>50 years) haplo
donor vs. younger (<30 years) MMUD

A os B DFS @
00 Donor Type =+ MMUD  ~~ Haplo 1.00 HR = 0.95 [0.65-1.16], HR=0.98 [0.73-1.18],
P=.75 P=.89
0.75
0.75
>
z =
3 8 050
& 050 =3
E &
s
3
0.25
0.25 No. at risk No. at risk
200 58 13 200 47 9 0
0.00 4637 223 49 637 176 40 2
T T T T T T T T
.00 0 2 4 6 0 2 = 6
0 6 12 18 24 30 36 42 48 Years post transplant
i Time (months)
o0 Donor Tpetage == MMUD_<30 Haplo_>50 = MMUD_>50 C Relapse D NRM
Heplo <30 =4 Haplo 3080 =4 MMUD. 3050 1.00 4 HR = 1.06 [0.77-1.38], HR = 0.85 [0.42-1.13],
P=.69 P=.49
0.75 o 0.75 4
2
£ 2
2 £
E = 050
£ 0% la! M——-—% B
£ 1  —_r =
2 g
2 < 0.25
0.25 f
0.00
r T T T T
0 2 4 6 0 2 4
0.00 Years post transplant
o 6 12 18 24 30 36 42 48
Time (months)

Aljawai YM et al.

Blood Adv. 2025 Aug 12;9(15):4023-4036.

» No difference in OS, DFS, relapse or

NRM

Ambinder A et al. Blood Adv. 2022 Jul 26;6(14);




4. GvHD Profylaxis

PTCy vs. ATG
» EBMT registry study » EBMT registry study
» AML - Haplo » MSD — MUD (10/10) or MMUD
» PTCy (<10/10)
. 1 [0)
. Ilse=%s.og1r)3-4 aGvHD (5% vs. 12%; ([)F,chf;?‘its@g' 3%2%;3;89“ 85%
. Lower NRM (22% vs. 30% « OSatb5yrs: 58% (PTCy) vs. 49%
p=0.02) (ATG)
Better GRFS HR 1.45 (P=0.03) y 55(2 ?;; é/)rs: 53% (PTCy) vs.
Better LFS HR 1.3 (P=0.06)
1.0 5 ; 1.0 = " os e PFS
S 08 | . GRFS
08— v 08 -\
E 06 H“k_,k o 06 E > ) _
%é 0.4 2 [ 6 0.4 ] g i E P ié
0.2 0.2
0.0 | .00 | | | Q )

0 1 2 3 ’ 0 1 2 3 4 5 o 1 2 3 4 5
Years since AHCT Years since AHCT

Time from transplant (years)
Time from transplant (years)
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4. GvHD Profylaxis

» Immune reconstitution after PTCy

Proliferating naive CD4 cells Proliferating naive CD8 T cells

- a

o o

1 )
H

w

S

%Ki67+ cells
o
1
*
%Ki67+ cells

o
w
O z
3
e

0 T = - A

T T
0 20 40 60 80 100 0 20 40 60 80 100
Days after transplant Days after transplant

PTCy depletes all T-cell subsets after
transplant

Delayed and reduced T cell
expansion

Reduced T-cell diversity for 2 years
post HCT

Significantly lower total number of
pathogen-specific singleton TCRs for
2 years post HCT
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3 Tac/MTX
= PT-Cy

Shannon entropy

20+

-l
[$4)
1

=X
o
1

w
1

TCR repertoire diversity

%
$
i
i
i
i
g
t

o

Number of TCRs

Days after transplant

3 Tac/MTX
= PT-Cy

Pathogen-specific clones

T
il L;

Baseline 0 7 14 28 63 100
Days after transplant

bl
T

180 270 365 730

= TacMTX
@ PTCy

Siegel et al. ASH2025 abs25-10453
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