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Second malignant neoplasms (SMNs)
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sAML
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1) direct induction of a fusion o

2) induction of genome

instability;

3) chemotherapy or radiation-

induced damage to the bone

marrow creating a pro-

inflammatory, pro-leukemic

environment;

4) selection of pre-existing

treatment-resistant

hematopoietic cell clones

Mechanisms driving t-AML pathogenesis (non–mutually exclusive):

1) direct induction of a fusion oncogene through chromosomal translocation;
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Pediatric Landscape
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- 84 pediatric tMN cases (tMDS: n = 28, 
tAML: n = 56)

- whole exome, whole genome, and/or 
RNA sequencing
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Cancer predisposition syndromes
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13 of 84 patients (15%, 95% exact binomial CI: 8.5–25.0%) had germline alterations; more 
common in tMN than the published prevalence of 8.5–10% in other groups of children with 
cancer
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Focus on MECOM
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Clonal evolution of pediatric tMN
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Pediatric Landscape - conclusions
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- KMT2Ar are the most common driver alterations in this pediatric tMN cohort along with

Ras/MAPK pathway mutations. Somatic TP53 alterations were also frequent, but these

mutations appeared to arise after chemotherapy, unlike adult tMN;

- MECOM overexpression is frequent, and in some of these cases the overexpression was

driven by enhancer hijacking;

- pediatric tMN-defining variants arise most commonly as a consequence of cytotoxic

therapy, and that these malignant clones can be identified, on average, >1 year before

morphologic evidence of neoplasm.

- unlike adults with tMN, scarce evidence of pre-existing minor tMN clones;

- rare cases of lineage switch disease rather than true secondary neoplasms;



Treatment - HSCT
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- 401 patients from 54 centers
- Retrospective analysis
- US, Europe, Mexico, Australia
- tMDS or tAML who were aged 21

years or younger at the time of
HCT and who received
transplants

- between 1995 and 2017
- Therapy-related myeloid

neoplasms were defined
according to the 2017 World
Health Organization (WHO)
criteria

- Patients with known inherited
genetic predisposition disorders
(like Fanconi anemia, or Li-
Fraumeni syndrome) were not
included in this study.
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Schambach A et al., Lancet 2024



Gene therapy for blood and metabolic disorders
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Gene therapy-based treatments are currently under development for
a range of hematological, immunological and metabolic disorders

β-thalassemia1

Sickle cell disease2

Hemophilias3

Primary immune deficiencies, AID4

Metabolic disorders
(ALD, MLD and MPS)5

Hematological malignancies 
(leukemias and lymphomas) 6

ALD, adrenoleukodystrophy; MLD, metachromatic leukodystrophy.
Scott CT, DeFrancesco L. Nat Biotechnol 2016;34(6):600–7. Tani K. Int J Hematol 2016;104(1):42–72. Clément F, et 
al. Stem Cell Investig 2017;4:67.
Beitelshees M, et al. Discov Med 2017;24(134):313–22.
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Genotoxicity of different vectors
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Cases of AML in SCD enrolled in LentiGlobin Program

Patient:
Date of Diagnosis:

SCD Pt 1
2018

SCD Pt 2
2021

Age 45 y/o 25 y/o

Study/Group HGB-206/Group A HGB-206/Group A

Time from Dosing to Diagnosis 3 years 5.5 years

Presenting Diagnosis MDS (progressed to AML) AML

Genetics Monosomy 7; RUNX1, PTPN11 Monosomy 7; RUNX1, PTPN11 

Relevant Findings No vector in blast cells Vector detected in blasts close to VAMP-4

Busulfan AUC (µM x min) 3460 4084

Reference Hsieh Mh, et al. Blood Adv 2020 Goyal S, et al. N Engl J Med 2022
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Cases of AML in SCD enrolled in LentiGlobin Program

Patient:
Date of Diagnosis:

SCD Pt 1
2018

SCD Pt 2
2021

Treatment
5-azacytadine + decitabine 

7+3
Cladribine + HD-ARAC

3 induction cycles

Allogeneic HSCT
YES 

PT/Cy haplo
(Flu-Mel-TBI) 

haplo

Outcome Relapse 6 months after HSCT Relapse 3 months after HSCT
Died of disease progression

Hsieh Mh, et al. Blood Adv 2020
Goyal S, et al. N Engl J Med 2022



LentiGlobin Program
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- Several lines of evidence suggest an alternative explanation for events in the trial,

including that SCD population studies show an increased relative, but a low absolute,

risk of AML/ MDS.

- We propose a new hypothesis: after gene therapy for SCD, the stress of switching 

from homeostatic to regenerative hematopoiesis by transplanted cells drives clonal 

expansion and leukemogenic transformation of preexisting premalignant clones, 

eventually resulting in AML/MDS
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Gene Therapy for X-ALD
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Integration: focus on MECOM
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Insertion site analysis
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Conclusions
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- sAML remains an unmet medical need also in pediatric patients, despite

continuous optimization of frontline therapies;

- Genetic landscape differs from that of adult cases;

- Genomic screening approaches may be able to identify at risk patients prior to

tMN development;

- Although the safety of gene therapy approaches has greatly increased, careful

follow-up and continuous monitoring is needed, especially in view of future

marketing of new productes.
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