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Il trapianto allogenico di cellule staminali emopoietiche nel 
paziente con Leucemia Acuta di età superiore ai 60 anni -



Age and acute myeloid leukemia
Appelbaum 2005 

Patient with poor risk cytogeneticsPatient with intermediate risk cytogenetics

WHERE DO WE START?

US: incidence: 3–5 cases per100 000
median age: 68 y  

De Kouchkovsky et al. Blood Cancer J. 2016



Patient-related factors : concurrent medical conditions including 
performance status and  co-morbidities that can adversely affect outcome .

Burnett et al.J Clin Oncol. 2010
Walter J Clin Oncol. 2010

Disease-related characteristics :
1) Increased incidence of poor risk cytogenetics  
2) Increased incidence of patients with secondary AML resulting 
from progression of an antecedent myelodysplastic syndrome and 
3)  Increased expression of multidrug resistance mechanisms.

van der Holt B  Br J Haematol. 2007
Appelbaum FR Blood. 2006. 



•. 2021

Decision-making about hematopoietic cell transplantation (HCT) for older patients is challenging.

It depends on actual or perceived risks, potential benefits and available options for any patient in question.

Risk factors that directly impact on survival after HCT include age, but also the patients’ accumulated comorbidities.

A healthy donor with suitable histocompatibility and availability in the timeframe needed for the patient care. 

The patient must be able to understand, weigh the options and accept the risks accompanying allo-transplantation. 

Older AML patients  with an initial remission/response=ugent transplant  but are less likely to have healthy siblings 
suitable. Reluctance to consider transplantation right at the time of diagnosis often delays initiation of HLA typing 
and donor identification

2021



“studies evaluating AML patients vary in design and often have a vague and subjective 
characterization of fitness for therapy…”. Cortes et al. Am J Hematol. 2021;

Ex.
1) Venetoclax +HMA:
≥65 years who were ineligible for standard induction chemotherapy, loosely defined as having “various comorbidities, 
such as age >75 years, cardiac disease or prior anthracycline use, secondary AML, or high probability of 
treatment-related mortality.”

DiNardo et al.Blood. 2019

2) LD Ara C +/-glasdegib
age ≥75 years, serum creatinine >1.3 mg/dL, severe cardiac disease (left ejection fraction <45% , or ECOG performance 
status of 2.

Cortes et. Al Leukemia. 2019

FITNESS??
WHO??



WHO    ?

Olin 2020

Fried’s Frailty Phenotype Predicts Overall Survival for 
Older Hematopoietic Cell Transplantation Recipients

Sung Transplant Cell Ther 2021

Comorbidities, age, and other patient-related predictors of 
allogeneic hematopoietic cell transplantation outcomes

Wais Expert Rev Hematol 2018



WHO    ?
q Comorbidities/medical History / Multi-parametr assessment tools

……….Cont.
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Sorror Blood 2005

WHO??

Ex. pulmonary hypertension (PASP > 24 mm Hg) 
significantly associated with  inferior OS 
58.9% vs 88.8% P = 0.024) mainly due to increase 
NRM (21.6% vs. 7.1% p = 0.007)
Gupta BMT 2020



WHO??



WHO    ?

Mishra 2021

Domains beyond performance status 
used in the past 12 months 
to assess patients age 60 years being 
considered for alloHCT



WHO    ?

Szewczyk 2021

Multimodal support-ive care program, Enhanced Recovery in Stem Cell Transplant (ER-SCT),
for patients age>65 years undergoing allo-SCT. 

The ER-SCT program consists of evaluation and critical interventions by key health care providers
from multipledisciplines starting before hospital admission for transplantation and extending through
100 days post-allo-SCT. 

Transplant Team
Senior physical thera-pist (PT), and a senior occupational therapist (OT)
Geriatrician
Clinical Nutrition
Clinical Pharmacy
Inpatient Nursing Staff

Composite Health Assessment Risk Model (CHARM) for Older Adults 
(BMT CTN 1704) (BMT CTN 1704)

Primary Outcome: 1  year NRM

To determine the set of assessments and biomarkers that could together constitute a 
robust and valid composite health risk model for accurate personalized estimation of 
NRM by analyzing data collected from all measures pre and post transplant.



Russel et al. NCRI AML Working Group 2021

932 patients aged 60-70 and lacking favorable risk cytogenetics were studied,
RIC transplant in first remission given to 144 (sibling n=52, MUD n=92)  
median follow-up for survival from CR of 60 months.

WHY    ?



although the survival for siblings (44%) was better than that for MUDs (34%) this was not significant (p=0.2). 

WHY    ?



Kroger JCO 2021

Median age of 63 years

Patients received 4-6 cycles 
of 5-aza followed by HLA-compatible 
HSCT after RIC or by continuous 5-aza
if no donor was identified. 

WHY    ?



WHEN    ?

McCurdy Haematologica october 2021

https://haematologica.org/article/view/haematol.2020.269134


WHEN    ?

“HSCT in the elderly AML population can be considered in the setting of post remission therapy after complete response, post-
induction therapy with residual disease present (although less efficacious), or after salvage therapy in relapsed/refractory 
disease.”

Levin-Epstein Curr. Treat. Options in Oncol.2018

Induction therapy

1°CR (MRD?) NO CR

-Further therapies increase toxicity and risk of infection
-Availability of the donor 

CONSOLIDATION THERAPY



HOW??



Ringden 2019

AML: 713 patients age> 70 years
vs 

16.161 patients age 50 to 69 years
who underwent HSCT between 2004 and 2014. 

Conditioning
regimen, n (%) ≥60 50 - 59

<.001

MAC 122 (18) 5771 (36)

RIC 572 (82) 10,131 (64)

-NRM at 2 years was 34% 
in patients age ≥70 years  
and 24% in those <70 
years of age (p < .001)

In multivariate analysis 
NRM is worse in MAC 
regimen (0,0003)

HOW??



Bacigalupo BBMT 2009

MA conditioning regimen cause irreversible pancytopenia.  
SC  support  required to  rescue  marrow function,  and  
prevent aplasia-related death.

NMA regimen is a  regimen that produce minimal cytopenia, 
and there is no need for SC support.

A conditioning regimen that does not fulfill MA or NMA is
defined as an RIC regimen

HOW??



Ciurea et al. Blood 2020

Retrospective analysis: 404 AML patients >60 years of age
Fludarabine+melphalan 100 mg/m2 (FM100)
Fludarabine+melphalan 140 mg/m2 (FM140), 
Fludarabine+ IV busulfan 130 mg/mq x4 d(FluBu130)
Fludarabine+IV busulfan 110 mg/mq x4d(FluBu110)

PFS          NRM GRFS
FM100         49%    19% 28%
FM140 30% 39% 20%
FluBu130 34% 35%         18%
FluBu 110    23% 31%          9%

p 0,02        0.06 0.006 

HOW??



Unpublished analysis of data from the CIBMTR examining all allotransplants in the 
United States between 2005 and 2019 (n =80,281 cases).

DONOR

Outcomes in older patients were similar for those receiving matched sibling, haploidentical or matched URD,
though a bit worse for the few cord blood recipients.

Weisdorf 2021

HOW??



DONOR

BBMT2017

Ciurea BBMT2017

HOW??



POST allo HSCT???

JCO 2019

Biol Blood Marrow Transplant 2016

JCO 2020

JCO2020

Annals of Hematology 2021

HOW??



GENOVA EXPERIENCE
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GENOVA EXPERIENCE

PATIENTS: 71

HSCT from 1/1/2016 to 1/9/2021

Median follow up: 504 days from HSCT (range: 15  - 1589)

Median age: 65 y (range 60 -75)
Patients ≥ 70 years: 15

Sorror age 0 -2: 30 pz
Sorror ≥ 3:        41 pz (3:11, 4:10, 5: 9, 6: 6, 7:1, 9:4) 



GENOVA EXPERIENCE
DISEASE:   AML 31

ELN
GOOD RISK :  8 (25%) (7 NPM  1 CBF)

INTERMEDIATE RISK: 17(55%) (2 NPM +FLT3)
HIGH  RISK:  3  (10%) 

MISSING DATA:  3 (10%) 

PHASE AT HSCT
1°RC:  15(48%)
2°RC:  10 (32%)

ACTIVE:   6 (20%) 

Treatment pre HSCT
ALL PATIENTS WERE TREATED WITH 
CONVENTIONAL CT

AML MRC/SECONDARY AML: 40
HIGH  RISK :  9 (22%)

PHASE AT HSCT
1°RC:  13(32%)
2°RC:   3 (8%)

ACTIVE:   24 (60%)

Treatment pre HSCT
Only HMA:           6  (15%) 
HMA + venetoclax: 1  (3%)
CPX 351: 13 (32%)
Conventional CT: 12 (30%)
No therapy:                    8  (20%)

1° RC: 28 PZ (39%)
10 CR/MRD NEG
12CR/MRD POS

6  CR POST 2° IND



GENOVA EXPERIENCE
HSCT

DONOR
APLO: 54  (76%)
SIBLING HLA ID: 3    (4%)
MUD: 11  (15%)
MMUD 3    (5%)

CONDITIONING
RIC 25  (35%)
MAC 44  (62%)
NMA 2     (3%)

SOURCE
BM 41(58%)
PB 30 (42%)

CMV
RECIPIENT POS             63  (88%)
DONOR POS: 36  (51%)

RELATION (APLO)
CHILD 41  (76%)
SIBLING 10  (19%)
NEPHEW 3     (5%)



GENOVA EXPERIENCE
RESULTS

TAKE (BM 100% CHIMERISM DONOR AT + 30)  : 62 (87%) patients

GRAFT FAILURE:  8 patients (11%) 6 APLO  2 MMUD                   4 DEATHS

aGVHD grade II – IV:   12 patients (17%)

cGVHD moderate/severe: 9 patients (13%)

NRM: 11 patients (15%) 
MEDIAN TIME: +143 from HSCT 

RELAPSE:  11 patients (15%)         RELAPSE related DEATH: 10 patients (14%)



36 months OS: 65% (95% CI: 53 - 78)



36 months PFS: 65% (95% CI: 52 – 77)



≥65 yrs, 36 months OS: 73% (95% CI: 59 – 87)
<65 yrs, 36 months OS: 53% (95% CI: 32 – 74)
p = n.s.



No Gr. 3-4 GVHD, 36 months OS: 71% (95% CI: 58 – 83)
Gr. 3-4 GVHD, 36 months OS: 20% (95% CI: – 55)
p = <0.001



HCT <3, 36 months OS: 81% (95% CI: 68 – 94)
HCT ≥3, 36 months OS: 53% (95% CI: 30 – 76)
p = 0.003



LAM, 36 months OS: 62% (95% CI: 43 - 81) 
LAM-MRC, 36 months OS: 59% (95% CI: 40 - 78)
p = n.s.



MAC, 36 months OS: 64% (95%CI: 49 - 79)
RIC, 36 months OS: 57% (95% CI: 35 - 79)
p = n.s.



q INDICAZIONE ED IDONEITA’ AL TRAPIANTO APPENA POSSIBILE: ESSENZIALE PER L’IDENTIFICAZIONE DI UN 
DONATORE IN TEMPO UTILE.

q LA «COSTRUZIONE» DEL PERCORSO TRAPIANTOLOGICO E’ ELABORATA E DECISA VALUTANDO IL SINGOLO 
PAZIENTE.

q I PERCORSI PRE – TRAPIANTO/TRAPIANTO DOVREBBERO COINVOLGERE DIVERSI SPECIALISTI 
(NUTRIZIONISTA, GERIATRA, ETC ) ED ESSERE CONDIVISI IL PIU’ POSSIBILE CON IL PAZIENTE E LA SUA FAMIGLIA. 

q MANCANO PROTOCOLLI PER L’UTILIZZO DEI NUOVI FARMACI, CON O SENZA DLI, PER LA PROFILASSI E/O 
TERAPIA  PRE EMPTIVE E/O TERAPIA PER LA RECIDIVA POST TRAPIANTO.



……….Transplant programs cannot ignore the changing demographic of HCT recipients, 
and while post-transplant outcomes for older adults are improving, 

we have a long way to go………..



Ematologia e trapianto di cellule staminali e terapie cellulari 
Centro Cellule Staminali
Clinica Ematologica

sas


