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Clinical Cancer Genetics Program
Kathleen Calzone, PhD, RN, AGN-BC, FAAN

Research Geneticist

Genetics Branch, Center for Cancer Research
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Background and Program Aims

 Concept proposal requested by CCR Clinical Director

• Submitted November 2017

• Funded April 2018

 Build on the existing clinical resources, infrastructure and initiatives 
already in place in the Genomic Healthcare Section of the Genetics 
Branch of the Center for Cancer Research

 Fill academic and continuing education gaps, and

 Provide the infrastructure for performing genetic testing for patients in 
CCR

 Conduct research in clinical cancer genetics.
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Clinical Cancer Genetic Services

Objectives:

 Expand capacity to provide a genetic clinical services for CCR and 
other NIH institutes as requested

 Provide support for ongoing NCI research studies that require genetic 
services or other genetic consultation i.e. during protocol development

 Provide long term follow-up services for individuals found to harbor a 
germline variant

 Provide clinical germline variant interpretations
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Clinical Cancer Genetic Services

Grace-Ann Fasaye, ScM, CGC

Alexandra Lebensohn, MS, CGC

Yi Liu, MS, CGC 

 Staffed with 4 genetic counselors, one patient 
care coordinator, one cancer geneticist (vacant) 

Chimene Kesserwan, MD, FCAP, FACMG,
Volunteer

Michaela Taylor, MS, CGC

Hermelat (“Hermi”) Mesfin, BS
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Clinical Cancer Genetic Services

 Perform genetic education and counseling

• Collect and interpret personal and family medical histories, phenotyping

• Determine if genetic testing is indicated, germline, somatic, or both

• Select the optimal test to order and the laboratory to use

• Provide education about the test, genes, somatic and/or germline, 
inheritance, risk management, resources, and research

• Facilitate informed choices about genetic testing

• Identify risks for family members, germline versus somatic testing

• Help patients/families and their healthcare providers understand the 
medical, psychological, and familial implications of the genetic results
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Clinical Cancer Genetic Services

 Phenotyping: Alex Lebensohn, MS, CGC
• Patient phone encounter
o Nail complaints, BAP1 tumor predisposition 

syndrome
 Assessed independently this finding in her patients
 Presented the data to the team
 Derm biopsied the nails N=47  
 N=41 (87.2%) with leukonychia, splinter 

hemorrhage, onychoschizia, and distal nail 
hyperkeratosis

 Polydactylous involvement with onychopapillomas 
detected (38 of 39 patients [97.4%]).

Lebensohn et al. (2024). Multiple onychopapillomas and BAP1 tumor 
predisposition syndrome. JAMA Dermatology. PMID: 38759225
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Clinical Cancer Genetic Services

 Established a centralized billing system, refer to CCR SOP ADGC-6

 Worked with Clinical Center DCRI to establish the CRIS Pedigree Tool

• Worked with development team to design the application

• Alpha and beta testing, assisted in initial orientation and launch

• Worked with development team to design a patient portal for family 
history collection which would auto-populate the pedigree tool

• DCRI never launched the program after testing
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Clinical Cancer Genetic Services

 From 7/10/2023-7/10/2024 the service saw 268 cancer genetic consults from 
across all CCR branches

 Genetic counselors are embedded as part of the team in five services: 
Inherited Gastric Cancer; Hematologic Malignancies; Kidney; Mesothelioma; 
Prostate

• Pediatrics and Neuro Oncology-separate Genetic Counselor

 Support Tumor/Normal Whole Exome Sequencing (T/N WES) in Laboratory of 
Pathology

 From 7/10/2023-7/10/2024 the service saw 192 T/N WES consults from 
across all CCR branches

10

Clinical Cancer Genetic Services

 Requesting a consult-DO NOT use CRIS

 Email the NCI Cancer Genetics Consult Service at: 

NCI Genetics Consult Service <NCI_GeneticConsult@mail.nih.gov>

 The Clinical Cancer Genetics Program is NOT a Clinical Center 
recognized service

 Clinical Center is concerned about confusion between our cancer 
genetics service and the NHGRI general genetics consult service

 CCGP-529 patient notes, NHGRI-18 patient notes
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Clinical Cancer Genetic Services

 Accept NHGRI clinical genetic fellows

 Accept genetic counseling students

• Clinical rotations, Summer intensive 

 Work with the Laboratory of Pathology tumor/normal whole exome 
sequencing (T/N WES)

• Consent, pre/post genetic counseling

• Germline variant interpretation

• For details refer to CCR SOP ADGC-5, includes checklist 

• For T/N WES consults email: TumorNormalWES@mail.nih.gov
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Clinical Cancer Genetic Services

Pedigrees, what, why, how?

 Pedigrees are a graphic illustration of the family history
• Includes ALL individuals in a family whether affected with disease or not
• Maternal AND paternal lineages
• Diseases (not just cancer) with age of diagnosis for each individual
o Confirmation with medical records whenever possible 

• Benign conditions such as but not limited to colon polyps
• Risk reducing surgeries
• Current age and ages of death for deceased individuals
• Minimum 3 generations
• Race and ethnicity
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Standard Pedigree Nomenclature

Male, female, 
sex unknown

Proband (consultand)Proband (consultand)

Deceased

Mating

Sibship

AdoptedAdopted

Affected with trait

Dizygotic twins

Monozygotic twins

Bennett et al. 2023. Practice resource-focused revision: Standardized pedigree nomenclature update centered on sex and gender inclusivity: A 
practice resource of the National Society of Genetic Counselors. JGC, PMID: 36106433

Pregnancy Loss
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Clinical Cancer Genetic Services

Pedigrees, what, why, how?

 Facilitates the identification of genetic syndromes and whether a 
family is a candidate for genetic testing

 Aides the provider in establishing a presymptomatic diagnosis of a 
genetic disease

 Helps identify at risk individuals

 Helps to establish patterns of inheritance

 Illuminates social and biological relationships

 Helps inform the differential diagnosis

 Pedigrees are NOT stagnant, should be updated at each encounter
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Clinical Cancer Genetic Services

Pedigrees, what, why, how?

 Can be collected via questionnaire prior to an appointment

• Questionnaires can then be used to create the initial pedigree

• Provides a mechanism for patients to ask biologic family members 
about their health prior to their appointment

 Can inform the differential diagnoses

 Helps identify the most informative person to test (may NOT be your 
patient)

• Individual affected with disease

 An easy way to learn how to collect pedigrees…take your own

Three-Generation Pedigree

Breast Ca, dx 41
62

35

Caucasian
German/Polish

Caucasian
English/Irish

Breast Ca, dx 49
d. 52 COD: met Br

d. 80
COD: MI

67
A&W

55
A&W

65
A&W

Diabetes, dx 45 
55

52
A&W

30
A&W

d. 70
COD: CVA

d. 85
COD: CVA

Completed: 4/29/2023‐K. Calzone
Updated: 5/1/2024‐K. Calzone

Breast CA

Legend
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Poll Question

Do you update your patients’ family history at each encounter (similar to
medication list, problem list, etc)?

1. Yes

2. Sometimes

3. Never
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Clinical Cancer Genetic Services

 IRB Secondary Findings guidance applies to new protocols, and existing 
protocols to which investigators add genomic sequencing by protocol 
modification, submitted to the IRB after October 2022. 

 Secondary Findings Service-CCR proposal
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Clinical Cancer Genetic Services

 Cancer Genes

Miller, D.T., et al. (2023). ACMG SF v3.2 PMID: 37347242.
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Clinical Cancer Genetic Services

 Cardiac Genes

Miller, D.T., et al. (2023). ACMG SF v3.2 PMID: 37347242.
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Clinical Cancer Genetic Services

 Cardiac Genes, cont

Miller, D.T., et al. (2023). ACMG SF v3.2 PMID: 37347242.
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Clinical Cancer Genetic Services

 In-born Error of 
Metabolism 
Genes and 
Genes with 
MISC 
Phenotypes

Miller, D.T., et al. (2023). ACMG SF v3.2 PMID: 37347242.
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Clinical Cancer Genetic Services

 Utilize bioinformatician working with 

me on Genomic Data Sharing

 CLIA confirmation $250/gene category

 Deceased subjects, family members-04C0165

• Connecting to deceased family members….TBD how??

 Negotiations ongoing with Dr. Khan, Genetics Branch 
Deputy Branch Chief and CCR leadership
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Poll Question

How do you submit a general cancer genetics referral?

1. Submit a genetics referral in CRIS

2. Email the Patient Care Coordinator Hermelat Mesfin

3. Email NCI_GeneticConsult@mail.nih.gov
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Poll Question

How do you submit a request for consent for Tumor/Normal Whole 
Exome Sequencing?

1. Submit a genetics referral in CRIS

2. Email the Patient Care Coordinator Hermelat Mesfin

3. Email TumorNormalWES@mail.nih.gov with the checklist

26

Genetic Counseling Academic Training

Objectives:

 Expand the existing training program for genetic counselors 

• Expand the cancer genetic content in the existing curriculum

• Investigate outcomes of alternative mechanism(s) for training 
genetic counselors

• Standardized patients/Simulation Center

• Increase the number of genetic counselors trained annually

25
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Genetic Counseling Academic Training

 Staffed by an Associate Program Director

Leila Jamal, ScM, PhD, CGC

• Joint appointment with the Department of Bioethics

• Her research focuses on:

• How patients and clinicians react to and use secondary finding 
information about germline cancer predisposition in their children

• How patients react to and use inconclusive results from exome 
sequencing

28

Genetic Counseling Academic Training

 Collaboration with NHGRI/MOU fully executed in May 2019

• Program rebranded to the NIH Genetic Counseling Training Program

• Increase student cohort from 4 to 6 per academic year starting August 2019

• Accreditation substantive change request submitted and approved

• Develop, evaluate, and disseminate novel training methods

• Simulated patient rotation for first year launched 2020

• Protocol to evaluate the effectiveness, feasibility, and acceptability of this 
rotation

27
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Genetic Counseling Academic Training

 Enhance the cancer genetics didactic and clinical training curricula for 
ALL students

 Inferring the presence of germline variants from somatic test results

 Hematologic malignancies

 Pediatric cancer counseling

 Environmental influences affecting germline cancer predisposition

 Use and limitations of polygenic risk scores

 Alternative/automated service delivery models for cancer risk assessment and 
counseling

30

Genetic Counseling Academic Training

 Where do we go from here? Reimagining this program long term….

https://www.genome.gov/careers-training/Professional-Development-Programs/Genetic-Counseling-Training
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Genomic Implementation Science

Project Specific Objectives:
Project 1) Nursing Capacity in Pharmacogenomics:

 Determine the state of pharmacogenomic competency in nurses with prescriptive 

privileges.

 Determine the state of nursing curricular content in pharmacogenomics.

 Determine the state of pharmacogenomic competency in nursing faculty.

 Establish a pharmacogenomic practicing nurse education initiative addressing identified 

knowledge skills and ability deficits.

 Establish a pharmacogenomic nursing faculty education initiative addressing identified 

knowledge, skills, abilities, deficits and provide pharmacogenomic education curricular 

exemplars (i.e. Test to Learn) and model pharmacogenomic curricular content with 

associated resources.
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Genomic Implementation Science

Project Specific Objectives:
Project 2) Global Genomics Nursing Alliance:

 Accelerate the translation of genomic information and/or technology into nursing practice : 
 development of a roadmap for progress that recognizes real‐world constraints; 

 sharing of existing resources to enable less developed countries to integrate genomic 

healthcare practices more rapidly into nursing; and 

 establishing an international partnership for ongoing research

 Create global minimal genomic competencies for nursing

 Generate a global genomic nursing science blueprint

 Establish global genomic communities of practice focused on: Workforce Development; 

Clinical Practice; and Overcoming Barriers.
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Genomic Implementation Science

Project Specific Objectives:
Project 3) Genomic Nursing Competency:

 Review and revise The Essentials of Genetic and Genomic Nursing: Competencies, 

Curricula Guidelines, and Outcomes Indicators, 2nd Edition (completed PMID: 38797885)

 Conduct a national nursing workforce study to assess current precision health and 

genomic nursing knowledge, skills and abilities. (completed, publication in process)

 Review and revise the Essentials of Genetic and Genomic Nursing for Nurses with 

Graduate Degrees
• Revision drafted by steering group, Delphi panel being invited to participate

• Delphi online project being drafted for review; hoping to launch on or before 10/14/2024

 Conduct a hospital conglomerate wide precision health and genomics nursing competency 

implementation study compared to usual hospital planned education.

34

Genomic Implementation Science

Project Specific Objectives:
Project 3) Genomic Nursing Competency, 

continued:

 Integrate the Genomic Competencies 

into general AND specialty nursing scope 

and standards of practice.

https://www.nursingworld.org/nurses-books/ana-books/ebook-essentials-of-genomic-nursing-
competencies-/

33

34



9/6/2024

18

35

Genomic Implementation Science

National Nursing Workforce Study

20242010

N=1065N=619

Education Level

Diploma 2%
Associates 8%

Baccalaureate 25%
Masters 41%

Doctorate 24%

Diploma 3%
Associates 17%

Baccalaureate 41%
Masters 31%
Doctorate 8%

Actively seeing patients

51%54%
Calzone, K., et al., (2013). National nursing workforce survey of nursing attitudes, knowledge and practice in genomics. Personalized Medicine, 
PMID: 24363765. Calzone, K., et al. (2024). Evaluation of the Integration of Genetics/Genomics into Nursing Practice. ISONG Abstract, accepted.
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Genomic Implementation Science

20242010

Reported their genomic knowledgebase was poor/fair 

55%*
*24% reported a patient initiated 
a genetic discussion with them 

in the past 3 months

57%

Would attend a course on their own time

79%73%

Considered it very important to learn about genomics 

66%67%
Calzone, K., et al., (2013). National nursing workforce survey of nursing attitudes, knowledge and practice in genomics. Personalized Medicine, 
PMID: 24363765. Calzone, K., et al. (2014). Evaluation of the Integration of Genetics/Genomics into Nursing Practice. ISONG Abstract, accepted.
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Poll Question

Please rate your understanding of the genomics of common diseases. 

1. Excellent

2. Good

3. Poor

38

Genomic Implementation Science

Addressing the Deficit
 American Nurses Association has agreed 

to convene a panel of nursing leadership 

from academic, clinical, regulatory, and 

research entities to discuss the state of 

genomic capacity in nursing and how to 

overcome ongoing education and clinical 

deficits.

 Agreed to integrate into Scope and 

Standards of Practice

37
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Clinical Cancer Genetics Research

Objectives:
 Establish education and practice resources for oncology nurses in 
genomics
 Conduct cancer specific precision health and genomics nursing 
competency implementation studies in both the academic and clinical 
settings.

40

Clinical Cancer Genetics Research

 Oncology Nursing Society 
• Genomics Advisory Board
o Establish and maintain the 

Genomics and Precision 
Oncology Learning Library

o Conduct periodic programs 
at the national and chapter 
level in genomics and 
precision oncology

o Evaluate outcomes

https://www.ons.org/learning‐libraries/precision‐
oncology

39
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Clinical Cancer Genetics Research

Extramural
 Genetic counseling summer students
 Global Genomic Nursing Alliance 
Future Plans-Grant submitted

• Intramural/Extramural education program in cancer genomics, funding 
proposal All Ireland NCI Cancer Consortium Research & Innovation Grant 
Scheme under the Genomics and Precision category. 
o GENomics Enabled ONCology Education programme (GENE-ONC) 

takes a tripartite approach of educating faculty, clinical assessors, and 
students within one overall program.

o Funding decision pending
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Clinical Cancer Genetics Research

 Pharmacogenomic Faculty APRN Model Curriculum and Education
 Genomic Implementation

• National (GGNCI) and International (Global Genomic Nursing Alliance)
o Competencies, Roadmap, Maturity Matrix
o GGNPS refinement/translation into other languages-open access for 

modification for local context

• National Nursing Workforce Competency Initiative

 Summer Genetics Institute*, OMICS Nursing Science and Education 
Network* and Genomic Nursing Science Blueprint* (*discontinued by 
NINR new leadership, moving to G2NA, NHGRI, and possibly NCI)

Tonkin, E., et al. (2020). A Roadmap for Global Acceleration of Genomics Integration Across Nursing. JNS, PMID: 32301236
Tonkin, E. et al. (2020). A Maturity Matrix for Nurse Leaders to Facilitate and Benchmark Progress in Genomic Healthcare Policy, Infrastructure, 
Education, and Delivery. JNS, PMID: 32592453
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Clinical Cancer Genetics Research

Future Plans

 Cascade Testing

 Exome sequencing initiative with Laboratory of Pathology

• Models of consent/genetic counseling

• Increasing role of genetic counselors in germline variant curation

o Addressing scope of practice and establishing training mechanisms

 Genetic counseling workload assessment

• Develop robust mechanisms to measure patient complexity
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Genomic Data Sharing

Objectives:

 Establish a platform for the expansion of clinical genetic and genomic 
research

 Establish mechanisms for translation of scientific discoveries into 
clinical practice

43
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Genomic Data Sharing

 Genomic Data Sharing

• Staffed by Abid Al Reza, PhD

 Work with CBIIT on the development and maintenance of the GDS 
online portal (projects, data sharing plans, institutional certifications)

 Established an online mechanism for GSR Sensitivity Determinations

 Interface with all CCR intramural investigators (clinical and laboratory  
including human, animal etc studies)

 Work closely with the CCR Protocol Support Office

 There are 360 CCR studies registered in dbGaP

46

Poll Question

How important do you think it is for the nurse to become more educated 
about the genomics of common diseases? 

1. Very Important

2. Somewhat Important

3. Not Very Important

4. Not At All Important

45
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It Takes a Village

Clinical Cancer Genetics Program
Grace-Ann Fasaye, ScM, CGC; Leila Jamal, ScM, PhD, CGC; Alexandra 
Lebensohn, MS, CGC; Yi Liu, MS, CGC; Hermelat Mesfin, BS; 
Abid Al-Reza, PhD; Michaela Taylor, MS, CGC
Center for Cancer Research
James Gulley, MD, PhD, Fatima Karzai, MD, Mel Bronez, MPA
*Bill Dahut, MD
Genetics Branch
Paul Meltzer, MD, PhD, Javed Khan, MD
Melissa Shue, Kandie Webb, Claire Simmons
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Questions

 calzonek@mail.nih.gov

 Office: 240-760-6178

 Cell: 301-979-1893
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