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OBJECTIVES

1. DISCUSS THE ROLE OF GENETIC COUNSELING IN THE PEDIATRIC CANCERS SETTING

2. UNDERSTAND AN OVERVIEW OF COMMON HEREDITARY CANCER SYNDROMES WITH CHILDHOOD 
CANCER RISKS

3. DISCUSS THE PROJECT INHERITED CANCER RISK (PICR) STUDY

4. ANALYZE CASE EXAMPLES



WHAT IS GENETIC COUNSELING?

• GENETIC COUNSELORS HAVE SPECIALTY TRAINING IN GENETICS AND IN ADVANCED COUNSELING

• 4 MAIN CATEGORIES OF GENETIC COUNSELORS:

• PRENATAL

• PEDIATRIC

• CANCER

• LAB

• MANY SUBSECTIONS, OFTEN OVERLAPPING



CANCER GENETIC COUNSELING

• TYPICALLY, CANCER IS THOUGHT OF AS 
AN ADULT-ONSET CONDITION

• NUMEROUS HEREDITARY CANCER 
PREDISPOSITION SYNDROMES HAVE 
CHILDHOOD-ONSET RISKS



CANCER GENETIC COUNSELING

WHAT WE DO:

1. PRETEST COUNSELING
• SPEAK WITH INDIVIDUALS/FAMILIES ABOUT THEIR PERSONAL/FAMILY HISTORY OF CANCER
• DISCUSS TESTING OPTIONS – INCLUDING BENEFITS/LIMITATIONS
• ORDER GENETIC TESTING

2. RECEIVE RESULTS
• LAB SENDS US RESULTS
• WE INTERPRET THESE RESULTS
• INFORM/EDUCATE THE PATIENT OF RESULTS

3. POST-TEST COUNSELING
• REVIEW RESULTS
• DISCUSS SCREENING/MANAGEMENT
• PROVIDE SUPPORT

*This can all be done in the pediatric 
setting with special attention given to 
the fact that the patient is typically <18 
years old



PEDIATRIC CANCERS

• IN THE U.S., ~15,000 CHILDREN ARE 
DIAGNOSED WITH CANCER EACH YEAR

• ~8% OF THESE HAVE AN INHERITED 
CANCER SYNDROME (~1,200 CHILDREN)

• ZHANG, J. ET. AL., 2015, NEJM. 

• GROBNER, S. ET. AL., 2018, NATURE.
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HEREDITARY CANCER SYNDROMES WITH CHILDHOOD 
CANCER RISKS

• BIRT-HOGG-DUBE - FLCN

• FAMILIAL ADENOMATOUS POLYPOSIS (FAP) -
APC

• FAMILIAL ATYPICAL MULTIPLE MOLE MELANOMA 
(FAMMM) – CDKN2A

• LI-FRAUMENI SYNDROME – TP53

• MULTIPLE ENDOCRINE NEOPLASIA TYPE 2 
(MEN2) - RET

• DICER1 SYNDROME – DICER1

• VON HIPPEL-LINDAU - VHL

• CONSTITUTIONAL MISMATCH REPAIR 
DEFICIENCY (CMMRD) – MLH1, MSH2, MSH6, 
PMS2

• MUTYH-ASSOCIATED POLYPOSIS - MUTYH

• FANCONI ANEMIA – FANC FAMILY

• ATAXIA TELANGIECTASIA - ATM

• BLOOM SYNDROME - BLM

• NIJMEGEN BREAKAGE SYNDROME - NBN

• XERODERMA PIGMENTOSUM – XP FAMILY

Autosomal Dominant Autosomal Recessive



PROJECT INHERITED CANCER RISK (PICR)

• LEAD BY DR. JOHN D’ORAZIO – BEGAN IN AUGUST 2021

• A CLINICAL TRIAL TO IDENTIFY AND MANAGE CHILDREN AND YOUNG ADULTS WITH GENETIC 
PREDISPOSITION TO MALIGNANCY

• GOAL: TO PROVIDE MULTIDISCIPLINARY COMPREHENSIVE CARE TO PATIENTS AND FAMILIES AFFECTED 
BY INHERITED CANCER PREDISPOSITION SYNDROMES



CANCER GENES ANALYZED IN PICR STUDY

• AIP, ALK, APC, ATM, AXIN2, BAP1, BLM, 
BMPR1A, CDC73, CDKN1C, CEBPA, DICER1, 
DIS3L2, DKC1, EPCAM, ETV6, EXT1, EXT2, 
FANCA, FANCB, FANCC, FANCD2, FANCE, FANCF, 
FANCG, FANCI, FANCL, FANCM, FH, GATA1, 
GATA2, GPC3, HRAS, IKZF1, MAX, MEN1, 
MLH1, MSH2, MSH6, NBN, NF1, NF2, PAX5, 
PHOX2B, PMS2, PRKAR1A, PTCH1, PTEN, RB1, 
RECQL4, RET, RPS19, RUNX1, SAMD9, SBDS, 
SDHA, SDHAF2, SDHB, SDHC, SDHD, SH2B3, 
SMAD4, SMARCA4, SMARCB1, SMARCE1, 
SRP72, STK11, SUFU, TERC, TERT, TMEM127, 
TP53, TSC1, TSC2, VHL, WRN, WT1

• CAN OPTIONALLY ADD IN APC, BMPR1A, 
BRCA1, BRCA2, MAX, MEN1, MLH1, MSH2, 
MSH6, MUTYH, NF2, PALB2, PMS2, PTEN, RB1, 
RET, SDHAF2, SDHB, SDHC, SDHD, SMAD4, 
STK11, TMEM127, TP53, TSC1, TSC2, VHL, 
WT1

• CAN ALSO ADD IN CARDIOVASCULAR 
CONDITIONS, INBORN ERRORS OF 
METABOLISM, MISCELLANEOUS PHENOTYPE, 
AND SELECT PHARMACOGENOMIC GENES



PICR AS OF MARCH 2022

• OFFERED TO 34 PATIENTS, ACCRUED 30 
PATIENTS

• 88.2% OF PATIENTS AGREED TO 
PARTICIPATE

• 93.3% AGREED TO ALL PARTS OF THE 
STUDY

• RESULTS AS OF MARCH 2022:
• 5.6% POSITIVE FOR PEDIATRIC INHERITED 

CANCER PANEL GENES
• 11.1% POSITIVE FOR OPTIONAL 

ADDITIONAL GENES

• INITIALLY ONLY OFFERED TO NEWLY 
DIAGNOSED PATIENTS

• NOW ALL CURRENT AND FORMER 
PEDIATRIC ONCOLOGY PATIENTS CAN 
PARTICIPATE



CASE EXAMPLES
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