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Literature: Physical Findings

Finding %

Low Birth Weight 52

Short 45

Skin hyperpigmented 31

Skin café au lait 18

Thumbs 32

Radii 7

Gonads male 26

Gonads female 1

Microcephaly 22

Finding %

Eyes 20

Renal 20

Developmental delay 10

Ears, deaf 8

Legs, hips, feet 6

Cardiopulmonary 6

Gastrointestinal tract 5

Brain/pituitary 3

Short or skin only 7

All findings biased by under- or over-reporting!



























Chromosomes



FA: D2 Ubiquitination

Shimamura et al, Blood, 2002

Green and Kupfer, 

HemOnc Clin NA, 2009
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Complementation Analysis, Cloned 

FANC Genes

�ƒFA cells are sensitive to DEB or MMC

�ƒIntroduce specific cloned FA genes

�ƒCells no longer sensitive 

�ƒ�1�R�U�P�D�O���J�H�Q�H���µ�F�R�P�S�O�H�P�H�Q�W�H�G�¶���S�D�W�L�H�Q�W��
cells, defining the complementation group

�ƒCells still sensitive 

�ƒNormal gene not identified for patient cells



Retrovirus-mediated Correction of FA Cells

Retrovirus -mediated Correction of TA 0252's T -cells analyzed by flow cytometry after five days of MMC -Incubation

0

20

40

60

80

100

1 10 100 1000

c (MMC) [nM]

ce
lls

 a
liv

e 
[%

]

S11EG

SFA

S11FCIEG

S11FEIEG2

S11FFIEG

S11FG

FANCA



Benefits of Genetic Testing

�ƒImproved medical management 

�ƒRelief from uncertainty and anxiety about 

FA-associated problems

�ƒInformation for individual and family 

members

�ƒLifestyle decision-making



Limitations of Genetic Testing

�ƒNot all mutations are detectable

�ƒNegative molecular genetics test result is 

fully informative only if mutation has been 

identified in family 

�ƒDiagnosis of FA indicates an increased risk, 

not certainty, of developing aplastic anemia, 

leukemia, or cancer 



Blood Production (Hematopoiesis)
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Bone Marrow Biopsy

Normal Aplastic



Proof of Mosaicism in FA

�ƒPeripheral blood lymphocyte 

chromosome breakage test normal

�ƒSkin fibroblast chromosome breakage 

test abnormal

�ƒOne mechanism is recombination 

during mitosis



Mosaicism from Recombination
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Definitions

�ƒAplastic Anemia (AA)

�ƒPancytopenia (low blood counts)

�ƒHypocellular bone marrow (decreased cells)

�ƒMyelodysplastic Syndrome (MDS)

�ƒCytopenias with hypercellular bone marrow 

(increased cells)

�ƒAcute Leukemia (AL)

�ƒMalignant proliferation of immature cells



FA: Complications

�ƒAplastic Anemia

�ƒMyelodysplastic Syndrome

�ƒAcute Leukemia

�ƒSolid Tumors

�ƒLiver Tumors



Aplastic Anemia: Signs and Symptoms

�ƒThrombocytopenia

�ƒbruises, petechiae

�ƒAnemia

�ƒfatigue, lassitude, dyspnea

�ƒNeutropenia

�ƒinfections



Criteria for the Diagnosis of MDS

�ƒDyspoiesis (abnormal appearance) in at least 

20 % of cells in 2 or 3 cell lineages

�ƒLineages

�ƒ Erythroid, red cells 

�ƒ Myeloid, white cells

�ƒ Megakaryocytic, platelets

MT Elghetany, Baylor



Bone Marrow Clone

�ƒCount at least 20-30 metaphases 

(dividing cells)

�ƒAbnormal finding in at least 2 cells

�ƒIf loss of chromosome, must be in 

at least 3 cells

D Arthur, NCI



Metaphase
G-banding SKY: Spectral karyotyping



Gain of Chromosome 3q Material

(i) Partial karyotype of chromosomes 3 and 10 after GTG banding of a bone marrow cell. The 

arrow points to the translocated material of chromosome 3 onto chromosome 10. (ii) Whole 

chromosome paints for chromosome 3 (green) and chromosome 10 (red) on a BM metaphase 

plate for the validation of CGH results. (iii) Averaged CGH copy number karyotype indicating 

the gain of chromosome 3q25qter material (green bar right of chromosome 3). Tonnies et al, 

Blood 101:3872, 2003
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�ƒClone alone does not have a bad prognosis.

�ƒMorphologic MDS + significant cytopenias 

require treatment. Alter et al, Ca Genet Cytogenet, 2000.

�ƒAccumulation of cells with gain of 3q. Tonnies et 

al, Blood, 2003.

Clone alone does not define MDS in FA.



FA: When to Treat Bone Marrow

�ƒ Cytopenias

�ƒHb <8 g/dL or symptoms

�ƒPlatelets <30,000/mm3

�ƒWBC <500/mm3

�ƒ Leukemia

�ƒBlasts in blood

�ƒ>20% blasts in marrow

�ƒ MDS

�ƒMorphologic + cytopenias

�ƒNot for clone alone



FA: Treatment for Bone Marrow

�ƒTransplant

�ƒAndrogen +/- corticosteroid

�ƒHematopoietic growth factors

�ƒGene therapy?



FA: Treatment with Transplant

�ƒBone marrow, cord blood, or peripheral blood 
stem cells

�ƒHLA-matched related donor

�ƒwhen meet any treatment criteria

�ƒAlternate donor (mismatched unrelated 
[MUD], partial match family member)

�ƒLeukemia or clinical MDS (not clone alone)

�ƒRefractory aplastic anemia



FA: Medical Treatment

�ƒOxymetholone

�ƒ2-5 mg/kg/day oral

�ƒDanazol

�ƒ~200 mg/day oral

�ƒFolic acid

�ƒ1 mg/day oral


































