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Inherited bone marrow failure syndromes



Overview

• introduction

• clinical picture, pathophysiology, diagnosis and 
management

• FA, TBD, DBA, GATA2



IBMF syndromes are…

• a diverse group of life-threatening disorders

• characterized by BMF (≥ 1 lineage) 

• usually associated with at least 1 extra-hematopoietic
abnormality (+/- family history)

• associated with increased risk of cancer



IBMF syndromes: why worry about?

• They are not as rare as previously believed:

– congenital anomalies may be absent/subtle; not always fam Hx

– may present as aplastic anemia/MDS or malignancy

• Implications for treatment

– conventional treatments have excess toxicities

– donor selection for HSCT

• Implications for family planning

• Implications for follow-up : cancer risk



IBMF syndromes: why worry about?

• FA

• DC

• SDS

• DBA

• CDA

• SCN

• CAMT

• GATA2

Dokal et al., Blood 2022



IBMF syndromes: clinical picture

Deng et al., Current Opinion in Pediatrics 2023



IBMF syndromes: more than BMF alone

Dokal et al., Blood 2022



IBMF syndromes: pathophysiology

Sakaguchi et al., Int J Hematol 2022



Diagnosis: IBMF vs acquired AA 

• Disease evolution: progressive versus acute

• Personal history

- age at diagnosis (previous labs?)

- associated extra-hematological symptoms 

- physical examination 

• Familial history: hematological AND extra-hematological

Cave de novo (DBA, GATA2, some TBD) and AR



Gutierrez-Rodrigues et al., Hematol 

Am Soc Hematol Educ Program 2023

.  



Diagnosis: specialized assays

Sakaguchi et al., Int J Hematol 2022

TBD



General principles of management

• Regular follow-up in specialized clinic: monitoring for 
(extra-)hematological complications, immunological 
defects, and cancer

• Avoidance of (unnecessary) irradiation

• Avoidance of smoking, advice on skin care and avoidance 
of sunbathing, restriction of alcohol consumption

• Close monitoring of drug toxicity (including liver toxicity)



Management of BMF

• RBC transfusion to keep Hb > 8 g/dl

• PLT transfusion to keep PLT > 10.000/µl

• Broadspectrum AB +/- G-CSF in febrile neutropenia

• HSCT in severe cases of BMF (Fluda-based RIC)

• Future: gene therapy? Targeting disease-specific HSC 
defect?



Fanconi anemia: cytopenia(s) + …

At least 1 finding  60%

• skin    40%

• short stature  40%

• upper limb   35%

• skeletal   25%

• gonads (male)  25%

• eyes    20%

• renal   20%

• developmental delay 10%

Shimamura et al. Blood Reviews 2010



Fanconi anemia: diagnosis

Shimamura et al. Blood Reviews 2010

• cytopenia

• congenital abnormalities

• cancer

• screening as possible HSCT donor



Fanconi anemia: cancer risk

Shimamura et al. Blood Reviews 2010

• leukemia (AML > ALL)

• solid tumor (squamous cell 
head/neck)

• female genital tract

• liver tumor (adenoma and 
hepatoma)



Fanconi anemia: diagnostic test
Diepoxybutane or Mitomycine

without with



Fanconi anemia: pathophysiology

Dokal et al. Blood 2022



Fanconi anemia: treatment

Rio et al. Nature Medicine 2019



Telomere Biology Disorders

Dokal et al. Blood 2022

Rolles et al. Transfus Med Hemother 2024



Classical Dyskeratosis congenita

Dokal, Hematol Am Soc Hematol Educ Program 2011

Shimamura et al. Blood Reviews 2010



Late-onset Adult or Cryptic TBDs

Rolles et al. Transfus Med Hemother 2024



TBD: diagnostic test TL < 1st Percentile

Alder et al. PNAS 2018

Rolles et al. Transfus Med Hemother 2024



Management of TBD

• Androgens increase telomerase activity (estrogen 
sensitive promotor)

• Allo-HSCT with RIC and avoidance of radiation (cave 
pulmonary fibrosis, familial disorder, only BMF)

Rolles et al. Transfus Med Hemother 2024



Blackfan-Diamond Anemia: cytopenia + …

Da Costa et al. Blood 2020

present in +/- 40% of patients
21% has > 1 abnormality





Blackfan-Diamond and cancer risk

Shimamura et al. Blood Reviews 2010

• leukemia (AML)

• osteosarcoma



Blackfan-Diamond: pathophysiology

Ruggero and Shimamura Blood 2014



Management of Blackfan-Diamond

• corticosteroids @ 2 mg/kg/day

– 80% response; improvement in first month

– 40% cortico-dependent

– 25% spontaneous remission

• RBC transfusions (! iron overload) 

• Hematopoietic stem cell transplantation



Spinner et al. Blood 2014

• monoMAC

• DCML

• neutropenia

• Emberger Syndrome

• Familial MDS/AML

• Pediatric MDS

GATA2 deficiency



GATA2 deficiency

Donadieu et al. Haematologica 2018; Dickinson et al. Blood 2014



Take home message

• High suspicion of IBMFS is necessary in patients of all 
ages with unusual cytopenias.

• Proper management includes an accurate diagnosis, 
surveillance for malignancies and potential therapies 
according to disease severity.

• Cascade testing of at-risk relatives is required.



Dokal et al., Blood 2022
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