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Conditionnement à la greffe allogénique : 

Pourquoi et comment ?
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CONDITIONING REGIMEN IS A MAJOR STEP OF 

ALLOGENEIC TRANSPLANT 

• The ideal preparative regimen for marrow 
transplantation of patients with malignant diseases 
should

• Be capable of eradicating malignancy

• Have sufficient immunosuppressive effect … to 
avoid graft rejection

• Have tolerable morbidity without mortality

• The search for an ideal preparative regimen serving 
all these purposes have been a major focus … over 
the past 20 years

NO IDEAL PREPARATIVE REGIMEN CURRENTLY EXISTS
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Finn B. Petersen  and Scott I. Bearman

Preparative regimens and their toxicity
In Bone Marrow tranplantation

by SJ Forman, KG Blume and ED Thomas, 1994



Conditioning Regimens Evolution

Myeloablative LTC

MAC

RIC/NMAC

MYELOABLATION
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“One fits all!”

MAC



Allo-HSCT

Conditioning

- TBI/Cy

- BU/Cy

Age

- < 45-60 y

Comorbidities

- Sorror < 3

Diseases

- AML CR1

- CML CP Graft source

- Bone Marrow

Pre allo:

- Standard 

Chemotherapy

Post allo:

- None

Donor

- Matched sibling

- Matched unrelated



Allo-HSCT

Conditioning

- TBI/Cy

- BU/Cy

- RIC

- NMA

- RTC

Age

- < 45-60 y

- No limit

Comorbidities

- Sorror < 3

- Major comorbidities

- Geriatric  assessment

Diseases

- AML CR1

- CML CP

- Non myeloid diseases

- Refractory disease

Graft source

- Bone Marrow

- PBSC

- Cord BloodPre allo:

- Standard Chemotherapy

- Bridges

Post allo:

- None

- Chimerism / MRD

- DLI

- New drugs

Donor

- Matched sibling

- Matched unrelated

- Mismatched donors



Reduced Intensity and reduced Toxicity conditionings
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Holler, Blood 1990

Results have changed with more thoughtful conditionings



Prospective phase II clinical trial

RIC MRD Allo HSCT 

over the Age of 55 Years

75 patients

Age :60 [55-70]

Malignant Heme

H or VH DRI: 17%

Matched Sibling Donor

RIC : Fluda5-Bu2-ATG2

Blaise, Haematologica 20158

Patients reporting an impaired EORTC score one year after HSCT

81.3%

70.6%

75.0%

71.4%

82.4%

81.2%

63.2%

75.0%

-40% -20% 0% 20% 40% 60% 80% 100%

Pain

Fatigue

Social Functining

Cognitive Functioning

Emotional Functioning

Physical Functioning

Role Functioning

Global Quality of Life

Situation impaired when compared to day -6 Situation equal or not impaired when compared to day-6
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Age N NRM p OS p

<60 33 12% 0,65 61% 0,579

>= 60 42 17% 45%



Have sufficient immunosuppressive effect … to 
avoid graft rejection

9Blood, Vol 89, No 8 (April 15), 1997: pp 3048-305

BLOOD, 15 FEBRUARY 2003 VOLUME 101, NUMBER 4

Non Myeloablative Conditioning



Have sufficient immunosuppressive effect … to 
avoid graft rejection
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Haplo Donor Transplant (2)

Myeloid, platelet recovery and sustained, full donor

chimerism were achieved in 249/250 patients

Biol Blood Marrow Transplant 14:641-650 (2008)

Biol Blood Marrow Transplant 15:257-265, 2009



Have sufficient immunosuppressive effect … to 
avoid graft rejection
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Dose intensity?
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Toxicity/Relapse
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Randomized Evaluation of Dose Intensity
The more intensive, the best?



Randomized Evaluation of TBI Dose Intensity
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RIC versus standard conditioning before

allo HSCT in patients with CR1 AML

Bornhauser, Lancet Oncology 2012
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Blaise, D , cancer 2012

HLA-Matched, Related Allo PBSCT

Randomized Evaluation of Dose Intensity
The less intensive, the best?



Have tolerable morbidity without mortality (2)
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• Eligibility
• Poor prognosis AML/MDS
• HLA identical RD or UD

• Primary endpoint : 2 year PFS
• Sample size: 177 patients

• Quality of life study
• Economics
• Non interventional PK
• BX Pharmacogenomics

Dose Intensity study 
NCT: 01985061



17Oncotarget, 2017

aGVHD

G3-4 aGVHD

cGVHD

Ext cGVHD
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Relapse

1 year Overall Survival

100 day Non Relapse Mortality

Infections



Admiraal R et al. Lancet Hematol. 2017



New drugs?

• Alkylating agents

– Busulfan

– Treosulfan

– Thiotepa

• Immunosuppressive agents

– Fludarabine

– Other purin analogs

or new ways to use old drugs?

“There is nothing new under the sun but

there are lots of old things we don’t know.” 

Ambrose Bierce, The Devil’s Dictionary
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The European Group for Blood and Marrow Transplantation

- The early stages of clinical development showed the efficacy of 
thiotepa against various neoplastic diseases such as leukemia, 
lymphoma, CNS tumours, breast cancer and ovarian cancer

- Excellent myeloablative and Immunosuppressive activities 

- Low non-hemopoietic toxicity and lack of cumulative toxicity with TBI, 
busulfan, treosulfan, cyclophosphamide or fludarabine

- Doses could be escalated up to 15 mg/kg without triggering 
significant extra-hematological toxicity

- Penetration of blood-brain barrier and blood-cerebral spinal fluid
avoiding neurotoxicity

- Thiotepa can be used in a wide spectrum of patients and diseases
from paediatric to elderly!

Why include TEPADINA® in a preparative 

regimen prior to HSCT?





RIC Clo-Bu-ATG vs. Flu-Bu-ATG AML / MDS

Retrospective Registry Study

CloBA FBA

N 39 316

AML 62% 79%

CR1 69% 72%

MUD 56% 66%

CloBA FBA

2-y NRM 26% 16%

2-y CIR 26% 45%

2-y PFS 63% 39%

2-y OS 76% 47%

Chevallier Cancer Medicine 2016

Vs.



MAC Clo + Flu + Bu for advanced diseases

Alatrash BBMT 2016

N = 70 

AML 81%

Age 46 (6-59)

Active disease 81% 

MUD 59%

R

Prospective Randomized Phase II Trial



Present T replete Haplo HSCT

MAC + HD ATG 

+ Primed BM + PBSC

Beijing University

NMAC + BM + HD PTCy

Johns Hopkins

28Luznick et al, BBMT, 2008

-9 -8 -7 -6 -5 -4 -3 -2 -1 0

TBI 200cgy x2 X X

Fludarabin 30mg/m2 X X X X X

Bu: 3,2mg/kg X X

Thymo: 1,25 mg/kg X X X X

-9 -8 -7 -6 -5 -4 -3 -2 -1 0

(TBI 200cgy x2) (X) (X)

Fludarabin 30mg/m2 X X X X X X

Bu: 3,2mg/kg X X

Thymo: 3 mg/kg X X X X

Huang et al, BMT, 2006

RIC/MAC + HD ATG + PBSC

Korea

Lee et al, Blood, 2011; Shin et al, BBMT, 2015

Yahng et al, BBMT, 2015



MAC
N=104

RIC
N=88

G2-4 aGVHD 16% 19%

3 y cGVHD 30% 34%

NRM 14% 9%

Relapse 44% 58%

3 y OS 45% 46%

MAC
N=104

RIC
N=88

Age > 51 42% 78%

PS <  80% 48% 26%

Disease status
CR1
CR2
Ref

46%
22%
32%

46%
35%
16%

HR DRI 32% 18%

Adverse Cytog 22% 11%

PBSC 18% 13%

2011-2012 76% 45%

Fup 30mths 39mths
Ciurea, Blood, 2015
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Be capable of eradicating malignancy
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Current uses and outcomes of HCT
2016 Summary Slides



CONDITIONING REGIMEN IS A MAJOR STEP OF 

ALLOGENEIC TRANSPLANT 

• The ideal preparative regimen for marrow transplantation of patients with 
malignant diseases should

• Be capable of eradicating malignancy

• Be capable to avoid rapid disease evolution

• Have sufficient immunosuppressive effect … to avoid graft rejection
• Have tolerable morbidity without mortality

• Has the lowest mortality and

• Does not cause organ toxicity or severe GVHD foreclosing 
secondary immune intervention

31



A last question!

Do we need conditioning

for allogeneic immunotherapy?
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WT1 CD8 T cells

Microchimerism
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