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Mo and Renna, JHOP 2021

Biomarker 
Approach to 
Treatment of 
Cancer

Biomarker definition: refers to a 
measurement variable that is 
associated with disease outcome.



Number of somatic mutations in representative human cancers, detected by 
genome-wide sequencing studies. 

B Vogelstein et al. Science 2013;339:1546-1558



Sanger Sequencing Massively parallel 
sequencing

Emerging sequencing 
technologies

National Human Genome Research Institute, 2020



CMMS NGS- National Coverage Determination(NCD) 
• 2018- NCD allowed for somatic/Tumor testing

• Recurrent, relapsed, refractory, metastatic or advanced stage III/IV
• Not been previously tested using NGS
• Decided to seek further treatment
• Test performed should have FDA approval or clearance  and approved 

indication
• Results provided to treating physician.

• 2020- Multigene Testing for Hereditary Cancer
• Ovarian or Breast Cancer
• Clinical indication and/or risk factor fir germline breast or ovarian cancer
• Similar lab criteria as 2018.



Sheinson et al;  JCO-OP  2021
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Impact of 2018 CMMS- NGS NCD on Testing rates



Disparity in NGS testing aNSCLC, mBC or mCRC
(N=14 786). Bruno et al; JCO precision Oncology 2022



Clinical Trial 
Participation 
and NGS testing
Bruno et al; JCO precision Oncology 2022



Demographic Difference 
in Next –Generation 
Sequencing (NGS) Testing 
Stratified by Pre and Post 
NCD Periods

Sheinson et al, JAMA Network Open, 2021



Demographic Difference 
in Next –Generation 
Sequencing (NGS) Testing 
Stratified by Pre and Post 
National Coverage 
Determination Periods

Sheinson et al, JAMA Network Open, 2021



Factors 
Contributing to 
the Disparity 
Gaps in NGS 
Testing by 
Race/Ethnicity

Sheinson et al, JAMA Network Open, 2021



Gregory A. Vidal, MD, PhD

Within-practice inequity

Mean difference in NGS testing rates for non-white** versus white patients, without adjusting 
for other factors  beyond health status per Institute of Medicine definition on health disparity 

Total practice inequity
Mean difference in timely NGS testing rates for Non-Latinx white vs. non-white*

Across-practice inequity+
Measures the correlation between timely NGS testing and the 

extent of racial/ethnic underrepresentation at the practice level
Measures the weighted mean differences in timely NGS testing 

for Non-Latinx white* vs. non-white at the same practice

OBJECTIVE: To better understand the extent to which racial/ethnic inequity in timely NGS testing for community treated patients with aNSCLC 
is driven by differences in care within and across practices and providers

Title: Practice and provider- level inequities in next-generation sequencing (NGS) 
testing by race/ethnicity for patients with advanced non-small cell lung cancer 
(aNSCLC) treated in the community setting



Timely NGS Testing Rate

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



Inequities in NGS testing at Provider and Practice Level

Provider LevelPractice  Level

Vidal et al; JCO-OP 2024



Disparity in Germline Testing in California and Georgia

Total pt:        N= 1369603
Pts tested:  N= 93052 (6.8%)

Kurian et al: JAMA 2023



WCCRI- Rate of Uptake of Molecular Profiling

0

10

20

30

40

50

60

70

80

90

1/2013 5/2013 8/2013 11/2013 2/2014 5/2014 8/2014 11/2014 2/2015 5/2015 8/2015 11/2015

N
um

be
r o

f t
um

or
s p

ro
fil

ed

Chandler, WOC 2016



MTB recommendations and subsequent actions by 
treating physician

Vanderwalde.. A, Vidal…Schwartzberg L;  Journal of Precision Medicine 2020



MTB Recommendations and Actions by Race
MTB Recommendation African-American Caucasian
Clinical Trial 31% 32%
Standard Therapy 40% 36%
Off-Label Therapy 12% 10%
Germline Testing 15% 18%

Action on Recommendation African-American Caucasian

Clinical Trial 52% 60%

Standard Therapy 75% 80%

Off Label Therapy 32% 39%

Germline Testing 27% 38%

Vanderwalde.. A, Vidal…Schwartzberg L;  Journal of Precision Medicine 2020





Solutions
• Systematic plan for NGS testing 

• Payers Mandating NGS  testing prior to approval of oncology drug
• Universal Germline and somatic testing- (Subbiah and Kurzrock JCO 2016 and 2023)

• Educational programs
• Mandating CME NGS specific training –similar to pain
• Strongly/ Encouraging Molecular TB participation for Oncologist
• Allowing for compensation for participation in activities that directly 

impact patient care  (ex tumor boards).  

• Increase representation of underrepresented groups in Clinical 
Trials and in board rooms where trials ae designed

• FDA mandate appropriate representation on clinical trial for drug approval



Thank You

• The West Cancer Center and 
Lee S. Schwartzberg Research 
Institute
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