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• Cancer 101 

• What’s known about cancer and Bloom Syndrome

• What we’d like to know 

• Lessons from Rothmund-Thomson Syndrome

• Questions to ask your oncologist, if you need one 

• Proposed ways to get involved 
• Standard operating procedure when cancer is diagnosed



Cancer 101

• What is cancer? 
• Cancer vs benign tumor 

• How is cancer usually diagnosed? 
• Radiologist

• Surgeon

• Pathologist

• What are the main categories of cancer treatment? 
• Surgery

• Chemotherapy

• Radiation

• Other



What’s known

• Two primary sources
• Bloom Syndrome Registry

• Published literature, usually case studies 

• Plus anecdotes from the community

• Limitations 
• Outdated information

• Publication bias

• By coming together, we can start to overcome these limitations



What’s known - diagnoses 

• Information from 290 participants in the BSR, 1960-2021

• 155 (53%) participants developed 251 cancers

• The most common cancer is leukemia/lymphoma

• The most common solid cancers are colorectal, breast, and oropharyngeal

• Cancer screening is challenging due to the different types of cancer 

• Screening recommendations are based on the types of cancers that have been 
found in Bloom patients and the average ages that they have been found



What’s known- treatment

• Early reports from the Registry on 14 patients with acute leukemia diagnosed 
between 1950-1970s 
• 7 developed severe treatment reactions - some despite reduced doses of chemotherapy 

• Others had no unusual reactions, some had no data



What’s known- treatment

• Of 78 people who received chemotherapy, 23 (29.5%) confirmed receiving 
modified treatment
• including lower doses or fewer cycles of chemotherapy 

• 19 reported varying degrees of side effects, most commonly gastrointestinal 
complications (nausea, vomiting), liver toxicity
• 2 cases of hyperglycemia and 3 cases of diabetes 

• Of 28 participants known to have received radiation, 8 (28.6%) experienced 
toxicity, including 3 cases of esophageal stricture 



What’s known- treatment

• 18 published reports on cancer in patients 
with Bloom
• 5 mention doses of chemotherapy 

• 3 mention doses of radiation

• 4 mention surgery used

• Side effects
• Prolonged bone marrow suppression 

• Fever, infection, bleeding

• Gastrointestinal complications

• Nausea, vomiting, mucositis, liver injury 

• Endocrine

• High blood sugars

• Strictures after radiation 
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What we’d like to know

• Cancer diagnoses
• Are cancers in patients with Bsyn the same or different from patients without Bsyn?  

• Treatment
• How does treating oncologist select the best regimen/modifications? 

• Would patients with Bsyn respond to immunotherapy? 

• Surveillance
• What are effective screening strategies? 

• Can we detect abnormalities in blood sampled over time that signals development 
of cancer? 



Example from Rothmund-Thomson 
Syndrome (RTS) Registry



Rothmund-Thomson Syndrome 
(RTS)

• Cancer predisposition syndrome

• RECQ helicase syndrome



Human RECQ Helicase Syndromes

Disease    Clinical features Cancer Predisposition
Gene 

Location

Bloom Small stature, 

photosensitive rash, 

immunodeficiency

Multiple tumor types, 

including leukemia, 

lymphoma, solid tumors

BLM

15q26.1

Werner Premature aging, 

cataracts, diabetes, 

atherosclerosis

Soft tissue sarcomas, skin, 

thyroid cancers

WRN

8p11

Rothmund-

Thomson

Poikiloderma, skeletal 

defects small stature, 

juvenile cataracts

Osteosarcoma, skin 

cancer

RECQL4

8q24.3



1st RTS Conference 2007
Texas Children’s Hospital 
Houston, TX



RECQ2016
“Partnering for Progress”

3rd International Meeting on RECQ Helicases in 
Biology and Medicine

05/28/16 – 05/30/16 

Fred Hutchinson Cancer Research Center 

Seattle, WA



How we got started

▪ Patient diagnosed with 

osteosarcoma (OS)

▪ Also carried diagnosis of 

Rothmund-Thomson 

Syndrome (RTS)

▪ Sister also had RTS and  

died of metastatic OS

▪ QUESTION:  Is there any 

link between these two  

rare diseases? 1999



1:  Defining the syndrome

2001

Rash 41/41 100%

Small stature 25/38 66%

Skeletal dysplasia 15/20 75%

Radial ray defect 8/40 20%

Sparse scalp hair 15/30 50%

Sparse brows/lashes 19/26 73%

Cataracts 2/32 6%

Skin cancer 1/41 2%

Osteosarcoma 13/41 32%

• Established clinical diagnostic 

criteria for RTS

• Helpful for clinicians

• IRB protocol

• Identify RTS patients from 

around the world

• Collect clinical data



Genetic Basis of RTS

• When we started our research, the cause 
of RTS was unknown.

• It was known to be an inherited disorder 
and transmitted in an autosomal 
recessive pattern.

• In 1999, a gene for RTS was discovered.



Kitao et al.  (1999)  Nature Genetics; 22:  82-84

- 3 out of 7 RTS cases had mutations in RECQL4

2: Finding the cause of RTS



3: Sequenced RTS patients to see how  

many have mutations in RECQL4

• Mutation testing 
done initially in the 
lab as part of 
research

• Helped to develop a 
clinical test for RTS

• Now widely available 
in the U.S.



Characterizing different RECQL4 mutation 
types in RTS

2002

• Mutation testing can be tricky
• Need to examine intronic regions
• Make sure proper test is performed



4:   Determining if RECQL4 mutations 

correlate with features of RTS:  

Osteosarcoma

2003



RECQL4 mutation status and OS in RTS

Type 2 RTS:
RECQL4 mutations

Increased risk of OS 
compared to Type 1

Type 1 RTS: 
No RECQL4 mutations

Lu, Adv Exp Med Biol 2014

• Useful for doctors and genetic counselors



4:   Determining if RECQL4 mutations 

correlate with other features of RTS:  

Skeletal (bone) defects

2008



5:  Managing osteosarcoma in RTS 

patients

2007

• Overall, OS in RTS is 
similar to OS in 
general population.

• In general, patients 
tolerate treatment 
fairly well.

• Difficult to predict a 
priori response to 
therapy

• Do not decrease 
doses up front.



6:  Are RTS patients more sensitive to 

DNA-damaging agents?

Implications for:

• Sun protection (UV)

• Radiology tests, screening for cancer

• Prediction of side effects from cancer treatment
2008



7: Modeling RTS in the lab for basic 

science research

These mice with Recql4 mutations had skeletal features similar to RTS patients; 
however, they did not develop osteosarcoma unless crossed with p53 deficient mice

2015



8: Do RTS patients have altered bone 

metabolism?

• Some RTS patients have decreased bone mineral density (osteoporosis) 

and may need monitoring (DXA scans).

2017



2019

9:  Finding a cause for Type 1 RTS

• Mutations in ANAPC1 identified in 10/18 subjects (7/14 families) with Type 1 RTS
• Correlation with juvenile cataracts
• Helpful in diagnosing, managing and counseling patients



GeneReviews®

Margaret P Adam, Editor-in-Chief; Senior Editors: Holly H Ardinger, Roberta A Pagon, and Stephanie E 

Wallace. Molecular Genetics: Lora JH Bean and Karen Stephens. Anne Amemiya, Genetic Counseling.

Seattle (WA): University of Washington, Seattle; 1993-2020.ISSN: 2372-0697

https://www.ncbi.nlm.nih.gov/books/NBK1116/

http://www.washington.edu/
https://www.ncbi.nlm.nih.gov/books/NBK1116/


RTS Registry

• Information entered into database

• Yearly recontact

• Allows researchers to 
• describe the natural history of RTS

• understand the full clinical manifestations in RTS 
patients and their family members

• Identify new areas of research study



Demographics of RTS Subjects

Baylor College of Medicine Study, August 2022

White, not of

Hispanic 

Origin

Hispanic

Asian or 

Pacific 

Islander

Black, 

not 

Hispanic 

Origin

Mixed

Race
Unknown TOTAL

Female 46 (30.2%) 12 (7.8%) 5 (3.2%) 0 3 (1.9%) 1 (0.6%) 67 (44%)

Male 54 (35.5%) 22 (14.4%) 7 (4.6%) 2 (1.3%) 0 0 85 (55.9%)

TOTAL 100 (65.7%) 34 (22.3%) 12 (7.8%) 2 (1.3%) 3 (1.9%) 1 (0.6%) 152 (100%)



Enrollment of RTS Families

RTS 

probands
Parents Siblings

Other 

Relatives
TOTAL

Male 85 90 32 4 211

Female 67 104 40 11 222

TOTAL 152 194 72 15 433

Baylor College of Medicine Study, August 2022



Biologic Samples from RTS Families

Probands DNA LCLs Fibroblasts

152 115 90 65

Relatives DNA LCLs Fibroblasts

278 177 160 100

Baylor College of Medicine Study, August 2022



Key points
Why it is important to work together as a team

• Recognition of RTS as underlying genetic disorder

• Delivery of all therapy

• Recognition of the cancer risk – multiple primary cancers

• Modification of treatment according to specific situation 
(IE/MTX, XRT)

• Understanding of the biology to look for targeted 
therapies



Questions to ask your oncologist 

• What type of cancer is it? (copy of pathology report) 

• How much experience do you have treating this type of cancer? How 
much experience do you have treating cancer in a patient with Bsyn? 

• Are there any targeted or personalized therapies available? 

• Should I get a second opinion? 

• What are the risks/benefits of each treatment option? 

• How can I manage potential side effects? 

• Contact BSR and BSA 



How to get involved 

• All new patients with Bloom Syndrome registered through the Registry

• Let the BSR know any health updates
• Annual questionnaire 
• Samples 

• Serial blood samples 

• Tumor samples- contact Registry as early as possible 

• Treatment roadmaps
• Documentation of side effects 
• Outcomes 

• Ongoing research studies at UCLA focusing on blood cancers 
• Contact Vivian Y. Chang vchang@mednet.ucla.edu

mailto:vchang@mednet.ucla.edu
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