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The Bottom Line

To Transplant or Not To Transplant in First Remission Acute n
Lymphoblastic Leukemia? Study group data give some answers, but not | %&&
all

Alexandros Spyridonidis

BMT Unit and Institute of Cell Therapy, University of Patras, 26504 Patras, Greece

As a hematologist specializing in allogeneic hematopoietic cell transplantation (HCT), | have to make predictions. | want to
offer the best chance of cure to my patients but at the same time | know that a transplantation can end in a tragedy. In
most cases | know which path | should recommend.

The “really tough choice” comes when | consult potential candidates for allogeneic HCT with Acute Lymphoblastic
Leukemia (ALL) who have attained a first remission. Chemotherapy alone can be curative in up to 30 percent of adult
patients and even more in adolescents and the so-called young adults [1,2].

Allogeneic HCT provides the best chance for durable disease control for adults with ALL, but how can | justify a treatment
with high risk of morbidity and mortality when it is not obvious that conventional chemotherapy has failed?

In the face of such uncertainties, | prefer to enroll my patients into a national or international network study-group trial
with a recommended treatment pathway which is prospectively evaluated and adjusted.



Long-Term Results of Allogeneic Stem Cell Transplantation in Adult
Ph- Negative High-Risk Acute Lymphoblastic Leukemia

A 10

Figure 1. (A)Overall survival (OS). (B) Disease-free survival (DFS). (C) NRM. (D) Relapse risk (RR). (A) OS: Evaluable patients (N = 542), 5-year probability 0.58 (95% Cl,
0.54-0.63). (B) DFS: Evaluable patients (N = 542), 5-year probability 0.55 (95% Cl, 0.51-0.59). (C) NRM: Evaluable patients (N = 542), 5-year cumulative risk 0.20 (95%

adult patients (18-55 years of age) with ALL, GMALL, April 1999 and June 2013.
76% realization of HCT, median 148d (2/3 MUD)

Suvival Probabity
o -
ES o
) !

Time after transplantation (years)

Cumuiative Incidence
o o
s P
1 L

02+ /_/—/—f
00 T T T T T
o 2 4 8 10

Time afts

3
e after transplantation (years)

10
084
064

Time after transplantation (years)

0.0+ . .

T T
0 2 4 6
Time after transplantation (years)
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Transplant in Ph- B ALL

* Yes or no?

* Who and when?

* How?

* How | provide counselling to the patient with ALL referred

to my transplant unit



Survival (%)

Goal treatment is cure. It becomes harder to treat
and cure as the patient ages.
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SURVIVAL (%)

ALL-survival has changed in SCT adults
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Not all ALL are the same. Some 20-40% patients can be
cured without HCT. Some pts can be cured only with
allo-HCT.
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why to Tranpslant at CR1
(preimmunotherapy era)

5y OS <40% w/o HCT HCT at CR1: yes
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The field moves fast. Best treatment is a clinical
trial

New drugs and technologies Open questions

Better frontline therapies Pediatric intensified protocols are enough?

Better prognostic markers (MRD, oncogenetics) Not standardized, more validation needed
Better salvage immunotherapies for REL ALLor MRD  Blina, inotuzumab, CAR-T as standalone therapy?

Immunotherapies as first line / maintenance ? In clinical studies



How | decide for transplant?



Has the patient received adequate frontline therapy without
delays?

Pediatric inspired protocol may result in durable remissions also in adults Chemo delivery wo delays may play a role
DFCI trials vs CIBMTR allo HCT retrospective , 2002-2011, 18-50y Canada 15-21 y ALL 1992-2011, Locus of care
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Response dynamics. Has the patient reached CR1 quickly?

Probability

©
S
1

0.2

Chemo (N=107)

\

-
Shmw-

S e W // -
| SRS (e
Time to CR1<8Wk and 7/8MUD (N=41) /

Time to CR1>8Wk and 7/8MUD (N=37)

Seftel MD Am J Hematol. 2016;91(3):322-9.

! | | 1

24 36 48 60 72

Months Since Remission



High risk genetics? (e.g. t(4;11) / MLL)
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Relapse rate

Overall survival

Allo-HCT may overcome HR cytogenetics
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High risk BCR-ABL1 (Ph)-like ALL?

Disease-free survival
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Major established High-risk genetics in Ph —ALL

t(4;11) (11923/MLL) Poor, very HR MRC-ECOG, SWOG, NILG-ALL, North UK, GIMEMA
CK (>5) Poor, very HR MRC-ECOG, NILG-ALL, North UK

low hypodiploidy Poor, very HR MRC-ECOG, NILG-ALL, North UK

-7, t(8;14) HR, Unfavorable MRC-ECOG, SWOG, North UK,

Bcr abl like Poor, very HR MRC-ECOG, SWOG, GIMEMA

high hyperdiploidy Good, SR MRC-ECOG

MRC-ECOG Ph Ill, SWOG Ph Ill North UK Observational, NILG-ALL Ph Il , GIMEMA Phase Il

(Moorman et al. Blood 2007, Pullarkatet al. Blood 2008, Bassan et al. Blood 2009, Moorman et al Blood 2010, Manciniet al. Blood 2005



MRD
The utmost key factor that predicts ALL relapse



Persistent MRD. Prognostic impact In metanalyses

PROSPECTIVE STUDIES METANANALYSIS CLINICAL PRACTICE
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MRD+ pts benefit from allo HCT
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Persistent MRD. Indication for transplant

Data from prospective MRD-oriented trials

Study MRD+ MRD+ allo-SCT No allo-SCT
(year started) to allo-SCT (5youtcome) (5y outcome)

GMALL (1999) 120 SR+HR 57 (47%) DFS 44% DFS 11% <0.001
OS 54% 0OS 33% 0.06
NILG (2000) 60 SR+HR 26 (43%) DFS 42% DFS 12% 0.0001
PETHEMA (2003) 24 HR 24 (100%) DFS 24%
0S 31% ] ]
GRAALL (2003) 105 HR 59 (56%) DFS 55% DFS 22% 0.001
OS 65% OS 30% 0.002

1Gokbuget N, et al. Blood. 2012;120:1868-76; 2. Bassan R, et al. Blood Cancer J 2014; 2014;4:e225 and supplementary information; Ribera J, et al. J Clin Oncol 2014;32:1595-04; 4. Dhédin N, et al. Blood 2015;125:2486-96



any MRD pre

MRD# MRD # MRD
dicts outcome

MRD at any time point
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Can allograft be spared in MRD negative pts?

MRD-negative (n=58)

1
1

DFS (%)

Unknown (n=30)

201

MRD—positivé (;1=54)
P =.0000

0 1 2 3 4 5 6 7

1. Bassan R, et al. Blood 2009;113:4153-62



What is the meaning of MRD levels in the
context of different genotypes?

GRAALL
g MRD and genetics are independent prognostic factors
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MRD early responders: pts that do not need HCT
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What do the experts suggest?



Indications for allo HCT in ALL CR1. In Europe

Study group Diagnosis Oncogenetics MRD after MRD after MRD
Induction | Consolidation | method

GMALL (Germany) WBC, pro B ALL MLL No CR MRD >10-4

HOVON (Netherlands) @ WBC adverse No CR MRD >10-4 FC
SVALL(Swed)/ FALL (Fin) (opt WBC) (opt MLL, Ho-T) NoCR MRD >10-3 FC/ PCR
GIMEMA (Italy) WBC, pro BALL MLL MRD + PCR
GRAALL (France) X X MRD 210-3 MRD >10-4 PCR
PALG (Poland) WBC, CNS MLL, MRD 210-3 MRD >10-4 FC/PCR
PETHEMA (Spain) X X MRD >10-3 MRD >10-4 FC

UKALL (UK) WBC, >40y MLL, CK, Ho-Tr MRD 210-4 PCR

Bone Marrow Transplantation (2019) 54:798-809



In Europe In North America

Newly diagnosed Ph-negative

ESMO guidelineS &cel ALL or T-cell ALL

Clinical practic ideli ot Oy 2 il Morphological remission
B e = R (e CRICR/CR)

¢ leukaemia in adult patients: ESMO |

Acute lymphoblasti
Clinical Practice G
and follow-up'

D. Hoeizer', R. Bassan?, H. Dombret® A. Fielding* —
23 Tl X L J M. g
ESMO Guidelines Commmittes® Ribera® & C. Buske® on behalf of the
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MRD assessment

uidelines for dia i
gnosis, treatment within 3 months*

Stage n Recommendations Assessment of baseline Assessment of

cytogenetic/genomic features immunophenotype

— AlloSCT recommended in all patients
with poor early MRD response l l l l
— AlloSCT not recommended in SR

patients with sustained molecular Poor risk Others B-cell T-cell

CR1

response
— Indication unclear in HR patients with

sustained molecular response Continue Blinatumomab
chemotherapy* (2-4 cycles)

Allo-HSCT

IRD neg 78%
CR22 - AlloSCT superior

Allo-HSCT

Hoelzer D. et al. Annals of Oncology 2016:27(S5); v69-v82 ‘Shart M) et al. Am ) Hematol 2019:94:257-65.



Conversion from MRD pos to negative,
Need for allo-HCT consolidation?




Should we transplant after MRD clearance
with immunotherapy? YES!

BLAST trial 5-year follow-up

(B) 80%-
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Outcome at End of Study,
% of Patients

Leukemia & Lymphoma, 2020 61:11, 2665-2673

m HSCT in CCR (n = 61)
No HSCT in CCR (n = 23)

45.9%

30.4%

long-term
survival
w/o HCT

Alive Without Relapse

Complete MRD Responders
60.9%
Most pts relapse
w/o HCT
32.8%
21.3%
8.7%
Died Without Relapse Relapsed



Do not transplant in CR1 But spare it for pts in CR-2

R/R ALL
[ Blinatumomab l { Inotuzumab | ‘ Tisagenlecleucel '
- MRD positivity | | « High leukaemia burden - Relapses after SCT
» Hepatic toxicity or » Neurological toxicity or  Failure of other
comorbidity | comorbidity immunotherapies

/ .’

’
Blinatumomab

] )
: K

Stem cell transplantation

s’
’

Adapted from Dhkal et al Leuk Lymphomaa 2020, 61:7-17



Overall survival (%)

Nowadays there are better chances to be
cured at CR2

r/r B-ALL salvage chemo

100 1 Ph-negative r/r B-ALL
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Blina salvaged R/R ALL pts may profit from long term blina

86 pts consolidation
(3-5 cycles)

36 pts maintenance
(>=6 cycles)

Simenmakieh survival
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(Rambaldi A, et al. Blood Adv 2020;4:1518-25.)



4-1BB-Z-EGFRt CAR-T cells followed by HSCT

Allo vs no Allo post CART

CART as a definitive salvage therapy or a bridging strategy?

CAR-T #CAR-T+# CAR-T.

Seattle USA

00
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> E >
§ 09 5067 =
@ E a
! s 550
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g CART = HCT o
25 4
A 024
0 1 | | | | 0.0 . : .
00 05 10 15 A 25 0.0 0.5 10 15

years

Time after HSCT (years)

Hay K, et al. Blood 2019;133:1652-83; 2 Zhang X, et al. Blood Adv 2020:4:2325-38.

CAR-T-cell (4-1BB-z/CD28-2) Lu Daopei group, China

CAT19-41BB-Z CAR-T cells (AUTO1) UK

1l Ll 1 Ll ]

allo HCT 3/17 pts

CAR-T stand alone

I I |

6 12 18 24 30 36
months

JCO 2021 Aug 31;JC02100917



Chemo + Blina in front line



Transplantation in ALL

* We are desperately trying to avoid/ replace transplant in ALL

* The challenge is to implement MRD and genetics in every day clinical

practice

* Indications of HCT change with the new immunotherapeutic approaches

administered in early phases and/ or as maintenance



Transplantation in ALL n CR-1

 (Definitive) No for

Intensified protocol + fast MRD clearance + no HR cytogenetics
e Definitive yes

MRD pos (try to convert MRD neg pr-Tx) or HR genetics

* Probably yes

MRD unknown

* Open

MRD neg with NGS (any time) (Blina or CART first line
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