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Fanconi 1927



Fanconi anemia is the most common cause of an inherited bone marrow 
failure syndrome!

Mild Moderate Severe
Neutrophils < 1,500/µl < 1,000/µl < 500/µl
Platelets 150,000 – 

50,000/µl
< 50,000/µl < 30,000/µl

Hemoglobin ≥ 8 g/dl < 8 g/dl < 8 g/dl
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6.7 yr

Shimamura et Alter 2010

Bone marrow failure in FA



Mild Moderate Severe
Neutrophils < 1,500/µl < 1,000/µl < 500/µl
Platelets 150,000 – 50,000/µl < 50,000/µl < 30,000/µl
Hemoglobin ≥ 8 g/dl < 8 g/dl < 8 g/dl

• Watch and wait
• Medications?
• Gene therapy 

• Hematopoietic stem cell transplantation
• Medications (Androgens, Elthrombopag)
• Transfusions
• Gene therapy?

Treatment options of BMF in FA



Treatment options of BMF in FA

Fanconi 1967



Decision making in medicine

Labisch 2002



Decision making in medicine

Labisch 2002



Observation: 
• Males have higher hemoglobin levels than females. 

Rational for Androgens

Shahidi et al 1961

Testosterone-induced remission in aplastic anemia of both acquired and congenital 
types. Further observations in 24 cases.   

• Some FA individuals show improvement of blood counts during/after puberty



Testosterone

Danazol

Available drugs

Oxymetholone

Oxandrolone
Nilevar



Publications/clinical experiences

Bosi et al 2023



• Not everyone response to androgenic medication. 
• First improvement of blood counts generally after three months
• Red lineage mostly the first responses

Response As low and short as possible!

Danazol  5 mg/kg      3.4 mg/kg            2.5 mg/kg

Months

*



Long-term response

Years
0                   2                   4                   6                   8                  10           

Danazol  3,3 mg/kg   2mg/kg              1 mg/kg



Side effects of Danazol

Increase of LDL, decrease of HDL

Transaminitis (mild liver dysfunction)

Deepening of voice, acne

Menstrual irregularities

Ashfaq et al 2024

20 years
with

Danazol

Correlate to dose (mg/kg body weight) 
and length of the treatment



The androgen receptor

Lv et al 2022



Potential mechanisms of action 

Bosi et al 2023



Potential mechanisms of action Fancd2 -/ -



Hypothesis of indirect effects via HIF
Rational: First improvement of blood counts generally after three months

HIF: Hypoxia induced factor, EPO: Erythropoietin Velleuer unpublished



Hypothesis of indirect effects via SHBG

SHBG: Sex hormone-binding globulin

Rational: Best response of Danazol observed, if individuals are at start around the age of 10 years

Less
androgenic
side effects

with Danazol

Velleuer unpublished



• Many years of experience

• No short term and manageable long- 
term risks/side effects

• The profile of the side effects is well 
described and depends on the dose 
(mg/kg body weight) and the length of 
the therapy

• No negative impact on HSCT outcome

RisksAdvantages
• They do not eliminate the 

risk for leukemia 

• If FA individuals need a 
HSCT, they are older

Positive risk profile of androgenic medication 

HSCT: Hematopoietic stem cell transplantation Pagliuca et al 2024



Decision making in medicine 

Labisch 2002



Thank you!
velleuer@uni-duesseldorf.de


