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§ My perspective in this presentation 
• Formed by my experiences

§ Benefits to patients of using and sharing 
genetic information:
• Example of under-genotyping in oncology, with 

attendant suboptimal outcomes

§ Guardrails to using and sharing genetic 
information: 
• Concerns from patients, providers, payers, and 

politicians

§ Suggestions for policies and laws



My perspective in 
this presentation is 
formed by my 
experiences

§ Vice president of a precision oncology 
company pioneering the use of liquid 
biopsy for comprehensive genomic 
profiling of patients with advanced 
solid tumors

§ Chief medical executive of a multi-state 
Blues plan responsible for adjudicating 
the appropriateness of genetic testing, 
and paying for it

§ Chief medical executive of a national 
medical benefits manager, tasked with 
confidential information of the 
members of health plans in performing 
utilization management in their behalf

§ Clinician, entrusted with my patients' 
confidential information in diagnosing 
them

§ Patient, seeking the benefits of sharing 
health information, while minimizing 
the associated risks



Benefits to patients of using and sharing 
genetic information:

Example of under-genotyping in oncology, with attendant suboptimal outcomes
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4 Superior Outcomes

NCCN Recommended Biomarkers2

22 Markers
Across 17 
Cancers

3 Drug Development

FDA
Approvals

Over 
21 Months

1 Oncology Opportunity

FDA Website

Precision Medicine’s Impact on Oncology
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1. Guitierrez 2017 Clinical Lung Cancer   n=814, treated by 89 oncologists at 15 community sites in NJ & MD, 2013-15
2. Gutierrez et al. accepted manuscript JCO Precision Oncology n=1,497 patients

In 100 advanced lung cancer patients how
many would receive all 7 NCCN 

recommended markers?

In 100 advanced colon cancer patients how
many would receive all 6 NCCN 

recommended markers?

The Gap: Non-Compliance to Testing Guidelines in Top Cancers

Precision Medicine is Substantially Underutilized in Oncology

3. Leighl (Papadimitrakopoulou) et al. 2019 Clinical Utility of Comprehensive Cell-Free DNA Analysis to Identify Genomic Biomarkers in Patients with Newly Diagnosed Metastatic Non-Small Cell Lung   
Cancer Clinical Cancer Research

In 100 advanced lung cancer patients how
many would receive all 8 NCCN 

recommended markers?

Latest

18/100
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Immunotherapy without complete testing can be costly and ineffective

Poor results with 
Immunotherapy 

in patients 
w/targets

NCCN Guidelines
for Immunotherapy

Ad
va

nc
ed

 L
un

g 
Ca

nc
er

Under-Genotyping Can Lead to the Inappropriate Therapy



Guardrails to using and sharing genetic 
information: 

Concerns from patients, providers, payers, and politicians



Informing treatment at all
stages of disease progression

“A simple blood test has saved my life.”
– Star

Therapy Selection

Star Dolbier. In 2018
diagnosed with Stage IV NSCLC osimertinib erlotinib

JUL-27-2018 FEB-20-2020 JUL-16-2020 AUG-27-2020 OCT-26-2020

Highest Variant
Allele Fraction i 41.2% 0.3% 5.2% 58.3% 0.2%

EGFR 
E746_A750del
(Exon 19 deletion)

TP53 S127F

EGFR C797S

ARID1A Q456Q

NTRK2 L699L

EGFR N338N

Amplifications
not graphed
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§ Genetic information can be used unfairly to 

discriminate against or stigmatize individuals 
on the job

§ For example, people may be denied jobs or 
benefits because they possess particular 
genetic traits - even if that trait has no 
bearing on their ability to do the job

§ In addition, since some genetic traits are 
found more frequently in specific racial or 
ethnic groups, such discrimination could 
disproportionately affect these groups
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§ Genetic technology can be misused to discriminate 
against or stigmatize individuals by insurance 
companies, employers, governments, and other 
organizations that use genetic information

• Employment or insurance may be denied based on 
genetic predisposition to an illness

• Misuse of genetic information could have 
intergenerational effects far broader than any individual 
incident of misuse because an individual's genetic 
information has implications for family members and 
future generations

§ Many Americans are reluctant to take advantage of 
new breakthroughs in genetic testing for fear that 
the results will not be used to improve their health, 
but rather to deny them jobs or insurance
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Based on genetic information, 
employers may try to avoid hiring 
workers who they believe are likely to

§Take sick leave
§Resign or retire early for health 

reasons (creating extra costs in 
recruiting and training new staff)

§File for workers' compensation
§Use health care benefits excessively



Suggestions for policies and laws
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§ American Medical Association’s Council on Ethical and Judicial Affairs

• Inappropriate to exclude workers with genetic risks for disease from 
the workplace because of that risk

• May be an appropriate, but limited role for genetic testing in certain 
situations to protect workers who have a genetic susceptibility to 
occupational illness when health risks can be accurately predicted 
by the test

§ National Action Plan on Breast Cancer and National Institutes of Health-
Department of Energy Working Group on Ethical, Legal and Social 
Implications of Human Genome Research
• Recommendations for state and federal policymakers to protect 

against genetic discrimination in the workplace
• Limit the collection, disclosure, and use of genetic information
• Support strong enforcement of these limitations through 

governmental agencies or private right of action
• Exceptions made for possible situations in the future that may arise 

if testing is shown to be scientifically valid to predict occupational 
risk and situations in which an individual is unable to meet the 
performance requirements of a job
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§ Genetic Information Nondiscrimination Act (1996)
Unlawful to discriminate on the basis of genetic profiles in regard to 
health insurance and employment, intended to encourage Americans to 
take advantage of genetic testing as part of their medical care. President 
George W. Bush signed GINA into law on May 22, 2008.

§ Health Insurance Portability and Accountability Act (1996)
Prohibits group health plans from using any health status-related factor, 
including genetic information, as a basis for denying or limiting eligibility 
for coverage or charging an individual more for coverage

§ Title I of the Americans with Disabilities Act (1990)*
Does not explicitly address genetic information, but provides some 
protections against disability-related genetic discrimination in the 
workplace

§ Title VII of the Civil Rights Act (1964)
Genetic discrimination based on racially or ethnically linked genetic 
disorders could be construed as constituting unlawful race or ethnicity 
discrimination

*Enforced by the Equal Employment Opportunity Commission. Similar disability-based anti-
discrimination laws include the Rehabilitation Act of 1973.
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§ Prohibit discrimination against individuals with specific genetic traits 
or disorders
• Sickle-cell trait
• Hemoglobin trait
• “Atypical hereditary cellular or blood trait”
• “unique genetic disorders”

§ Regulate both the use of genetic testing in employment decisions 
and the disclosure of genetic test results
• Prohibit employers from requiring workers and applicants to undergo 

genetic testing as a condition of employment

§ Permit genetic testing when requested by the worker or applicant for 
the purpose of investigating a worker’s compensation claim or 
determining the worker’s susceptibility to potentially toxic chemicals 
in the workplace
• Require the worker to provide informed written consent for such testing
• Contain specific restrictions governing disclosure
• Prevent the employer from taking adverse action against the employee



Guiding Principles for Action
§ Ensure that knowledge gained from genetic research is fully 

utilized to improve the health of Americans and not to 
discriminate against workers

§ Provide a floor or minimum level of protection

§ Not force workers to avoid tests that can help prevent disease 
because of fear of discrimination

§ Preserve the ability of scientists to continue research, including 
studies of occupational health and safety, so vital to expanding 
our knowledge of genetics and health

§ Prohibit employers from requiring or requesting that current or 
prospective employees take a genetic test or provide genetic 
information as a condition of employment or benefits and from 
using such information to discriminate against, limit, segregate, 
or classify employees in a way that would deprive them of 
opportunities

§ Prohibit employers from obtaining or disclosing genetic 
information about employees or potential employees under most 
circumstances

§ When genetic testing and the use of genetic information by 
employers is permitted to ensure workplace safety and health 
and to preserve research opportunities, the information obtained 
should be maintained separate from personnel files, treated as 
confidential medical records, and protected by applicable laws

§ Permit employers to monitor employees for the effects of a 
particular substance found in the workplace to which continued 
exposure could cause genetic damage, but require informed 
consent and assurance of confidentiality, and use the results only 
to identify and control adverse conditions in the workplace and 
take action necessary to prevent significant risk of substantial 
harm to the employee or others

§ Allow an employer to disclose genetic information for research 
and other purposes with the written, informed consent of the 
individual

§ Allow individuals who believe they have been subjected to 
discrimination based on genetic information to file a charge with 
the Equal Employment Opportunity Commission, Department of 
Labor, or other appropriate agency for investigation and 
resolution, or bring a private lawsuit to obtain the same type of 
relief plus reasonable costs and attorney's fees
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