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«La ragione e il torto non si dividono mai con un taglio così netto
che ogni parte abbia soltanto dell'uno e dell'altra» 

«I Promessi Sposi» cap.I

Esistono soltanto due cose: scienza ed opinione; la prima 
genera conoscenza, la seconda ignoranza.



2023

Multicenter phase 3 trial random (1:1) 
Cyclophosphamide–tacrolimus–MMF(experimental) 

Tacrolimus–methotrexate (standard). 
The patients underwent HSCT from an 
HLA-is sibl.or a MUD or 7/8 misMUD, after RIC.



BUT WITHOUT ATG!!

GRFS: HR 0.64; P=0.001

No significative  differences in:
relapse
engraftment and  hematopoietic recovery
NRM 
severe infections
OS



authors

aGVHD II-

IV

aGVHD III -IV cGVHD  

mod/ sev

cGVHD NRM RELAPSE DFS GRFS

ATG NO ATG NO ATG NO ATG NO ATG NO ATG NO ATG NO ATG NO

Finke 2017

(ATG - F)

Pr  

MAC 202

PB 164 BM 37

33% 51%
p=0.011

11% 24%
p=0.054

14% 52%
p<0·0001

30% 58%
p<0·000

1

21% 34%
p=0·15

35% 30%
p=0·15

44% 36%
p=0·15

34% 13%
p=0·000

3

Kroger 2016

(ATG - F)

Pr  

HLA id PB

MAC AL

10% 18%
p=0·15

2% 8%
p=0·15

10,8

%

46%
p<0.001

32% 68%
p<0.001

14% 12%
p=0.6

32% 25%
p=0·21

59% 64%
p=0·21

36% 16%
p=0.054

Soiffer 2017 

JCO (ATG - F)

Pr 

MAC MUD 224

AML MDS

23% 40%
p=0.004

4% 11%
p=0·09

12% 33%
p<0.001

16% 38%
p<0.001

21% 13%
p=0·5

32% 21%
p=0·1

47% 65%
p=0·04

48% 18%
p=0·15

Walker 2020 

Lancet oncol

(Thymo)

Pr 203MUD 

MMUD(20%) 

MAC 70%

PB 88%

50%

I-IV

37%
p=0·012

28% 28%
p=1

13% 18%
p=0·15

26% 41%
p=0·06

21% 31%
p=0.16

17% 16%
p=0·73

45% 24%
p=0·003

Why ATG??



RECOMMENDATIONS



Serum weaknesses



1) ATG formulations are not the same: there are not comparative head – to – head study.

N. Kröger, C.Solano, F. Bonifazi NEJM 2016 

“It is important to know that antilymphocyte 
globulin is produced in rabbits after vaccination 
with the human Jurkat T-cell line, whereas 
antithymocyte globulin is produced after 
vaccination with human thymocytes. Because of 
the different immunologic properties of these 
distinct preparations and the lack of reliable 
comparative studies, the different brands and 
doses are not interchangeable and our results 
with antilymphocyte globulin may not be 
generalizable to antithymocyte globulin”.



Arcuri et al.
High dose PT Cyclophosphamide as GVHD prophylaxis is a standard (drug, time , doses)



ATG and infectious complications
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aGVHD II-

IV

aGVHD III -IV cGVHD  

mod/ sev

cGVHD NRM RELAPSE DFS GRFS

ATG NO ATG NO ATG NO ATG NO ATG NO ATG NO ATG NO ATG NO

Finke 2017

(ATG - F)

Pr  

MAC 202

PB 164 BM 37

33% 51%
p=0.011

11% 24%
p=0.054

14% 52%
p<0·0001

30% 58%
p<0·000

1

21% 34%
p=0·15

35% 30%
p=0·15

44% 36%
p=0·15

34% 13%
p=0·000

3

Kroger 2016

(ATG - F)

Pr  

HLA id PB

MAC AL

10% 18%
p=0·15

2% 8%
p=0·15

10,8

%

46%
p<0.001

32% 68%
p<0.001

14% 12%
p=0.6

32% 25%
p=0·21

59% 64%
p=0·21

36% 16%
p=0.054

Soiffer 2017 

JCO (ATLG)

Pr 

MAC MUD 224

AML MDS

23% 40%
p=0.004

4% 11%
p=0·09

12% 33%
p<0.001

16% 38%
p<0.001

21% 13%
p=0·5

32% 21%
p=0·1

47% 65%
p=0·04

48% 18%
p=0·15

Walker 2020 

Lancet oncol

(Thymo)

Pr 203MUD 

MMUD(20%) 

MAC 70%

PB 88%

50%

I-IV

37%
p=0·012

28% 28%
p=1

13% 18%
p=0·15

26% 41%
p=0·06

21% 31%
p=0.16

17% 16%
p=0·73

45% 24%
p=0·003

In the ATG-F were more frequent: HSV inf. (25·5% vs1 5·8%), CMV reactivation OR: 2·22 (95% CI 
1·41–3·49; p=0·0006)and PTLD (5 vs 1)

The rate of CMV and EBV reactivation and fungal infection was not different.

1y. CI of CMV reactivation was 62 % vs 44% for ATLG and placebo (P=.03).

The incidence of serious infections did not differ between the treatment groups

2)Delayed immune reconstitution: higher incidence of infectious complications



M.Gooptu et al. 24(2018)2216-2223

Conclusions: ATLG severely compromises the generation of
naive CD4+ cells (Treg and Tconv), potentially affecting 

the diversity of the TCR repertoire and T cell responses 
against malignancy and infection.



2008



Blood 2010

MAC 

Blood 2016

MAC 

Blood 2017

PTCy as GVHD prophylaxis after HLA matched transplant



Brissot 2020Battipaglia et al Cancer 2021

Inclusion criteria
Inclusion criteria

Age ≥ 18 years
Diagnosis of AML in CR1 
Transplant from 10/10 MUD HR
EBMT registry

ATG (Thymoglobuline 5 mg/kg) vs PTCy as
Transplant performed between 2010-2017 

Age ≥ 18 years
Diagnosis of AML in CR1 
Transplant from HLA identical sibling
EBMT registry
ATG vs PTCy as
Transplant performed between 2008-2018 

N. patients
N. patients

n=174n=1452



Brissot 2020Battipaglia et al Cancer 2021

Results Results

No difference

cGVHD at 2 years, was significantly 
lower in the ATG group compared with 
the PTCY group (P < .02).



2023

Inclusion criteria

All hematological malignancies
10/10 MUD 
2 centres from Netherlands 
NMAC regimen
PBSC in 99% of patients
ATG (total dose 8 mg/kg) or PTCy
Transplant performed between 2014-2021

Results



BMT 2023

Single center experience/ retrospective study
ATG vs HD PTCy GVHD prophylaxis.



“The samples sizes does not allow firm 
conclusions, notably in case of non-
significant difference that should not be 
interpreted as an equivalence”.

All patients engrafted.              
PT Cy          ATG

neutrophil recovery (>0.5 G/L)      +19          +17 (p = 0.049) 
platelet recovery (>20 G/L)               + 26         + 10 (p < 0.001)



PTCy would seem less GVHD ……..then more relapse???



Inclusion criteria

Age ≥ 18 years
Diagnosis of ALL Ph+ in CR1 
Transplant from MSD or10/10 MUD HR
PBSC
EBMT registry
Transplant performed between 2007-2016

620
NO

550

p= 0.02p<0.0001

p<0.0001 p= ns

p= 0.007



Czrew et al. Cancer 2018

Inclusion criteria
Age ≥ 18 years
Diagnosis of ALL Ph- in CR1 
Transplant from MSD or10/10 MUD HR
PBSC
EBMT registry
Transplant performed between 2007-
2016

420 520

p<0.0001

cGVHD

Extensive cGVHD

p<0.0001
GRFS

p=0.0009
Relapse

NRM

P=0.004

P=0.01



2023

“In conclusion, these data suggest a dissociation of graft-
versus-leukemia effects from GVHD in patients with active 

AML treated with PTCy-based Haplo-HCT.”

cGVHDaGVHD

Inclusion criteria

Diagnosis of AML, PIF or relapsed
Transplant from HAPLO
EBMT registry
PTCy as GVHD prophylaxis
Transplant performed between 2010-2020

n.= 670



iScience 26, March 17, 2023

2022

BMT (2022) 57:384 – 39

GVHD         GVL



Giebel et al. Cancer. 2023;129:3735–3745.

Inclusion criteria

Age ≥ 18 years
Diagnosis of ALL in CR1 
Transplant from 10/10 MUD HR
EBMT registry
ATG vs PTCy as GVHD prophylaxis
Transplant performed between 2015-2020

N. patients

779

Multivariate analysis



GRFS PFS

While awaiting prospective clinical trials, PTCy-based 
GVHD prophylaxis may be considered the optimal 

transplantation strategy for this patient population.

Merryman et al.

aGVHD II -IV

PFS

aGVHD III-IV

OS



All diagnosis
Transplant from MSD  MUD 10/10
PTCy vs Thymoglobulin (5 mg/kg) as GVHD prophylaxis
Conditioning regimen of FB2
The stem cell source was PB.

NCT02876679

37 43

Conclusions: the use of PTCY for GVHD prophylaxis resulted in similar outcomes to ATG

Cy PT ATG p

aGVHD II - IV 34,9% 24,3% n.s.

aGVHD III -
IV

9,3% 2,7% n.s.

1y cGVHD 26% 30% n.s.

1y.PFS 68,5% 67,1% n.s.

1y PFS 78,9% 80,4% n.s.

NRM 14% 22,1% n.s.

GRFS 52,2 42,2% n.s.



1) PT Cy: strategia consolidata, standardizzata e riproducibile.

2) In alcuni lavori retrospettivi PT Cy = meno GVHD.

3) Nessuno studio ha mai dimostrato che PT Cy è peggio di ATG.

4) E’ possibile che l’effetto di PT Cy sia diverso su GVHD e GVL.

5) In alcuni casi potrebbe la profilassi con PT Cy potrebbe essere vantaggiosa.

La ciclofosfamide post-trapianto è preferibile 
rispetto al siero antilinfocitario nella profilassi 
della GVHD acuta del trapianto da donatore 
HLA compatibile? 
Le ragioni del si.

Mancano studi prospettici 
randomizzati di confronto




