
Chris Cunniff, MD

Department of Pediatrics

Division of Medical Genetics

Bloom Syndrome

Past, present, future



Disclosure

2

I do not have a financial interest in 
commercial products or services 
related to the subject of this talk. 



3

Background

Bloom Syndrome Registry

Completed work

Ongoing work

Future directions

What I will cover
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1954 report by David Bloom

3 children with growth 
deficiency and rash

First reported patient was 
of Ashkenazi background

Suggested a syndrome

Brief history of Bloom Syndrome



Brief history of Bloom Syndrome 
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1965 - spontaneous chromosome breakage

1969 – first 27 patients published

1974 – increased sister chromatid exchange

1995 – BLM gene is a RECQ helicase
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Helicase function unwinds DNA 
for replication, transcription

Maintains genome stability

Suppresses homologous 
recombination

Repairs damaged DNA

BLM functions
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BLM mutations

Result in complete loss of BLM function

Most common gene abnormality is BLMAsh

(c.2207–2212delATCTGA- insTAGATTC) 

65 different mutations identified, many 
recurrent

Present on all continents and many ethnic 
groups

Mutation information available on 164 of 
277 people in the BSR
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Observational study design

Uniform data collection

Specified outcomes

Scientific, clinical and policy 
purposes

Patient Registries

Registries for evaluating patient outcomes:
https://www.ncbi.nlm.nih.gov/books/NBK208619/

https://www.ncbi.nlm.nih.gov/books/NBK208619/


Bloom Syndrome Registry
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REDCap database of persons with Bsyn

277 registrants from over 15 countries

Biological samples on 161 individuals, mostly with trio samples

11 tumor samples

Survey enabled 
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Two comprehensive 
reviews of Bloom syndrome 

published

Health supervision 
recommendations

Feeding and nutrition

Completed work
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Feeding difficulty in 
infancy

Gastroesophageal
reflux common

Appetite decreased 
in older persons

Growth and feeding



Feeding and nutrition
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Survey based assessment of feeding patterns and behaviors

Subjects: children ages 2 to 12 years of age

Child Eating Behavior Questionnaire

8 domains such as emotional over/undereating, enjoyment of food

Feeding Assessment Questionnaire

Appetite, food preferences, eating problems



Enjoyment of
food

Emotional
Overeating

Satiety
Responsiveness

Slowness in Eating Desire to Drink Food Fussiness
Emotional

Undereating
Food

Responsiveness

Bloom Male average 3.9 1.7 3.48 3.35 2.6 2.8 2.85 2.1

Male Average 3.6 1.8 3.1 3.1 2.9 3.1 3.1 2.3
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Child Eating Behavior Questionnaire (Male)

Bloom Male average Male Average

Enjoyment of
food

Emotional
Overeating

Satiety
Responsiveness

Slowness in
Eating

Desire to Drink Food Fussiness
Emotional

Undereating
Food

Responsiveness

Bloom Female Average 3.2 1.7 4.05 3.25 2.75 3.1 3.9 2

Female Average 3.6 1.8 3.1 3.2 2.9 2.9 3 2.2
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Child Eating Behavior Questionnaire (Female)

Bloom Female Average Female Average



FAQ Findings - Growth

63% with birth weight <3% and 100% under 10th %

89% diagnosed with failure to thrive or slow growth 

67% have weight below 3%, 78% at or under 10%

67% have height at or under the 3%



FAQ Findings

Feeding:
 56% report their child has poor appetite
 56% report child eats limited variety of foods 
 78% report child is slow to feed
 100% of parents report that there is NOT a physical 

disability affecting feeding

Feeding Support:
 56% of patients take a nutritional supplement (fortified 

milk, Pediasure)
 33% of the children had G-tubes placed



Ongoing work

Time to event analysis

Ionizing radiation

Whole genome analysis
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Time to event analysis

Cancer onset and survival

Gender differences

Genotype differences
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Radiation is highly toxic in 
some chromosome 
instability disorders

Several reports of severe 
local toxicity and mucositis 

in Bsyn patients

IR and risk for secondary 
malignancies?

Ionizing radiation



Ionizing radiation sensitivity

Clonogenic survival assay γH2AX assay

Ijspeert et al. Genes Immun 2011; 12:434-444
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 Cells from 3 oldest and 3 
youngest in BSR

 Low pass coverage to 
detect loss or gain of 
chromosome material

 High pass coverage to 
detect single gene changes 

Whole genome sequencing



Tumor analysis

Longitudinal samples

Health supervision effectiveness

BLM pathway disorders

Facial phenotyping

Building infrastructure
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Future Directions



Analysis of Bloom tumors
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WES/WGS of Bloom tumors has not been reported

The mutation landscape of some tumors implicates 
DNA repair pathways

These tumors may be sensitive to some therapies such 
as PARP inhibitors

Use the signature to identify therapeutic targets
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Surveys

Multiple samples on 
each person

Whole genome 
sequencing

Exosome analysis

Longitudinal samples
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TOP3A
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TOP3A growth

27



28



29

Computer recognition 
software analyzes facial 

features

Composite image created

Image analysis by age, 
gender, ethnicity, genotype

Digital phenotyping
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Building infrastructure
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