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Epidemiology

 The Science of Public Health

 Study of disease distribution and its 

determinants

 Identify high-risk sub-groups

 Direct preventive efforts to them
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Cancer Epidemiology

 General population

 Increasing rate of cancer with age

 Not obvious as to who will get cancer

 Cancer-prone rare syndromes

 Develop cancer at younger ages

 Recognized because of syndromic phenotype

 Identify individuals with high risk of cancer 
BEFORE they develop cancer



Prevention

 Primary – action to prevent disease in person 

who does not have it – e.g. stop smoking

 Secondary – identify people with early stage 

disease, leading to more effective 

intervention

 Tertiary – prevention of recurrence of 

disease



Possible Causal Factors for Cancer in FA

 Genetics

 Stem cell transplant - GVHD, XRT

 HPV

 Immunodeficiency

 Tobacco

 Alcohol

 Dental XRays

 Oral trauma (braces)



Major Cancers in FA
 Leukemia (AML, ALL)

 Myelodysplastic syndrome (MDS)

 Liver: adenomas, carcinomas

 Head and neck squamous cell carcinomas (HNSCC)

 Brain Tumors: medulloblastoma

 Gynecologic: vulva, anus, vagina, cervix

 Kidney: Wilms, renal

 Esophagus: SCC

 Breast



FA Literature: Cancer Types 1927-2009
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Liver 46

HNSCC 43

Brain 24

Vulva 21

Renal/Wilms 17

Esophagus 14

Breast  7

Cervix 6
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Lung 4

Stomach 3

Lymphoma 2

Sarcoma 2

Bladder 1

Retinoblastoma 1

175 leukemias and 197 solid tumors in 320/2000 patients; 

26 had 2-4 cancers.



FA Literature: Cancer Sites, Median Ages
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Cancers in FA are at very young ages Median survival free of cancer = 29 years



Cancer Diagnosis before FA
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Solid tumor or leukemia preceded the diagnosis of FA in 35%.



Diagnosis of FA before Cancer

 Aplastic anemia

 Physical findings

 Family history



Diagnosis of FA after Cancer

 Clinical suspicion based on phenotype

 Family history

 FA-type cancers, atypically young, no 
risk factors

 Unrecognized marrow failure

 Absence of marrow involvement (e.g. 
somatic mosaicism)



Proof of Mosaicism in FA

 Peripheral blood lymphocyte 

chromosome breakage test normal

 Skin fibroblast chromosome breakage 

test abnormal

 One mechanism is recombination 

during mitosis



Mosaicism from Recombination
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Observed/Expected Ratio (O/E)

 O = number of cases observed

 E = number of cases expected in the 

general population, adjusted for age, sex, 

and birth cohort

 An estimate of the relative risk of cancer in 

untransplanted patients with FA



Relative Risk of Cancer*

Parameter Result

Number of patients 459

Person Years 6839

All types of cancer 50x

All solid tumors 40x

Oral cavity and pharynx 700x

Vulva 3000x

AML 500x

MDS 7000x

*Data from the North American, German, Israeli, and NCI FA Cohorts  



Four FA Cohorts
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Transplant and Head and Neck Cancer
NAS and Paris GEFA

BMT

No BMT

BMT increased risk of HNSCC 4-fold, and 16 years earlier.

 

BMT

No BMT



Bone Marrow Biopsy

Normal Aplastic



Abnormal Bone Marrow
Aplastic Leukemia



Normal Bone Marrow

Erythroid (red cells) Myeloid (white cells)



Bone Marrow in MDS
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Myelodysplastic Syndrome (MDS)

 Blood: cytopenias

 Marrow:

 Hypercellular

 Hypocellular in FA

 Dyspoieses (dysplastic, abnormal looking cells)



Cytogenetic Clones

 “Clone”: offspring that are identical to their 

parent

 In blood disorders, several cells that are 

abnormal

 Loss of a chromosome in at least 3 cells

 Gain of a chromosome in at least 2 cells

 Other abnormalities in at least 2 cells



Metaphase

G-banding SKY: Spectral karyotyping

From Tonnies 

et al, Blood 

2003



MDS in FA

 Clone alone may not have a bad prognosis.

 Morphologic dysplasia plus significant 

cytopenias require treatment.

Clone alone does not define MDS in FA.



MDS



Cancer Risk in FA Carriers: IFAR

Berwick et al, Cancer Res 2007

No. All Ca Breast Prostate p

Families 312

GPs 784 0.9 0.04

Carriers 298 1.0 0.45

Non-Carriers 297 0.8 0.02

GMs 414 1.3 0.05

Carriers 154 1.7* 0.03

Non-Carriers 161 1.1 0.38

GFs 370 1.3 0.08

Carriers 144 1.3 0.24

Non-Carriers 136 0.9 0.43

*2.4 in FANCC carriers



FA Adult Care Recommendations
 Complete Blood Count every 4-6 mo

 Blood for lipids, liver enzymes, etc. yearly

 Bone Marrow aspirate/biopsy/chromosomes 

 Dental

 Head and neck with laryngoscopy

 Self exam or mouth and neck, frequently

 Gyn exam with Pap and HPV

 Liver enzymes and ultrasound

 Consider esophageal endoscopy



FA Surveillance: Hematologic Disease

• CBC every 4 months or more often

• BM annually

• aspirate for morphology

• biopsy for cellularity

• Cytogenetics (G-banding, CGH, FISH as needed)

• special stains

• flow cytometry



FA Surveillance:Cancer

• Oral cavity and pharynx exam, nasolaryngoscopy

• Age >10 years, or BMT >1 year

• Gynecologic exam, Pap and HPV

• Age >16 years, or Menarche

• Liver, enzymes, ultrasound

• Androgens or no androgens

• Skin



Summary/Conclusions

 Patients known to have FA have a high 

risk of neoplasia

 Patients with atypical presentations of 

neoplasms may have undiagnosed FA

 The specific risk may depend on the 

specific gene and mutation

 Be cautious with term “pre-transplant” –

some may be “non-transplant”.
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