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History

• In 1969, Li and Fraumeni…

• Twenty-one years later, the germ line transmission of a mutant TP53 gene... 

• The landmark paper of Li and Fraumeni : 

“cancer predisposition revolution” 
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Why testing 
for germline 

predisposition 
in HMs?



WHY…
It can guide therapeutic decisions, appropriate genetic counseling, familial 

screening, and surveillance

• Somatic mutation

• At least 7% of all MDS taken to related allogeneic HSCT carried P/LP
variants (2022), and 19% of all MDS patients have germline mutation 
(2021). 

• MDS patients showed that germline predisposition occurred in patients of 
any age, even in those aged>70 years.

• 1120 patients with pediatric cancer showed that 8.5% had germline 
mutations in cancer-predisposing genes and only 40% had a family history 
of cancer. 

• In a cohort of SAA patients who underwent HSCT, P/LP germline variants 
were identified in 16.5% (121/732) of the patients (2022). 
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Germline predisposition
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therapeutic modifications, eg. FA

reduced-intensity conditioning is required as 

inherent hypersensitivity to genotoxic

GATA2 deficiency patients: various 

infectious complications during therapy
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Donor-derived malignancies have 

been reported in myeloid neoplasms with 

germline predisposition for CEBPA, 

DDX41 , and GATA2

challenges in Stem cell donors carrying 

pathogenic germline variants: 

stem cell mobilization or delayed

engraftment failure



2022 European 

LeukemiaNet : 

Germline 

predisposition 

should be 

considered in 

patients with any 

HMs, irrespective 

of age



MDS/AML is diagnosed in patients 

aged <50 years in the presence of 

chromosome 7 aberrations

Screening

Universal screening of individuals for germline 
predisposition of myeloid neoplasms is not currently the 

standard of care, but

personal or familial history

of a hereditary cancer 

Gene variants are suspected to be 

germline based on somatic 

testing (VAF)

American Society for Clinical 

Oncology recommends screening for 
hereditary cancer syndromes when:

personal or familial history

of a hereditary cancer 

screening test results can be 

accurately interpreted

outcomes of screening contribute to 

diagnosis or assist in managing

patient or family members at risk

Nordic guidelines recommend 

germline predisposition testing 

when:



Which Sources?
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blood, bone marrow, saliva, buccal 

swabs, all contain hematopoietic 

cells and contaminated with 

malignant cells

hair bulbs and Nail (Low con. 

DNA)

cultured skin fibroblasts from 

a skin punch biopsy





Which genetic testing methods?

• The selection depends on regulatory aspects, costs, and availability.

• targeted gene NGS panels, WES, WGS.

• NHS: the implementation of WGS as a standard care practice for all 
patients with acute leukemia (A paired tumor and germline WGS, which 
facilitates identification of a greater number of germline variants) (Capturing).

• Because some germline predisposition alleles exist in noncoding regions, 
such as promoters (e.g., ANKRD26), deeply intronic enhancers (e.g., 
GATA2), and RNA encoding genes (e.g., TERC), these regions need to be 
included in these assays, which may require augmentation through specific 
probes. The ever-expanding gene list complicates clinical testing.
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Con…

• In myeloid neoplasms with DDX41 variants, 85% are germline and >95% of 
the truncating alleles are germline variants. Among DDX41 variants, the 
c.3G>A allele (truncated protein) is often detected as a germline variant. 

In different ethnic groups: Japanese and Korean individuals are enriched with 
c.1496dup, whereas in Northern European c.3G>A and c.415_418dup are 
more common (2023).

• The presence of multiple DDX41 variants, especially those with high VAF, 
suggests a germline mutation.
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Con…

• In the case of RUNX1, the same variants have been identified in both 
somatic and germline settings within HMs, highlighting the challenge of 
determining when to use germline confirmation. 

Germline RUNX1 variants are distributed throughout the gene, necessitating 
sequencing the entire gene. These variants include missense, nonsense, 
frameshift, and whole-exon deletions or duplications. 

• Germline ANKRD26 variants are located in the 5’UTR of c.-116 to c.-134, 
leading to overexpression of ANKRD26 owing to the failure of regulation 
by transcription factors RUNX1 and FLI1; thus, this region should be 
included in analyses
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• In Shwachman Diamond syndrome (SDS): Biallelic pathogenic variants of 
SBDS (within exon 2, c.258+2 T>C and c.183_184delinsCT). Challenges: 
SBDSP1 pseudogene (shares 97% seq), cis or trans.
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Donor derived leukemia :

while one significant motivator to enroll in unrelated donor registries is the 
presence of leukemia in a family member. 

• These risks are primarily mitigated by using questionnaires as universal 
screening for germline predisposition syndromes is not available for 
volunteer unrelated donors. 

• However, in the future, given the availability of high-throughput HLA-
typing and sequencing, the feasibility of screening for germline 
predisposition may be explored, particularly as the safety of mobilization 
using GCSF in the context of an occult germline mutation is unknown.
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Donor  Selection
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Telomere length measurement of peripheral 

blood lymphocytes by FlowFISH (STS:less than 

first percentile, highly sensitive and specific for 

an STS diagnosis in young patients with AA), 

(age <40 y or those proceeding to BMT), 

individuals with pathogenic telomere gene 

mutations can have lengths in the normal range. 

Short telomeres can be seen in acquired AA 

with reduced stem cell reserve.

Chromosome breakage analysis on 

peripheral blood (age <40 y or those 

proceeding to BMT), Evaluate for FA 

Conventional karyotyping, Most often 

normal in AA, no adverse: del13q, 

trisomy 8, loss of heterozygosity of 

short arm of chromosome 6, 

Monosomy 7, especially in young 

patients, increases suspicion for an 

IBMFD.

Inherited BMF gene panel: Patients 

aged <40 y or if clinical picture or 

screening tests warrant. skin 

fibroblasts.
Constitutional pathogenic variants


