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Foreword
Since the first edition of the Novartis Precision Oncology Annual Trend Report was published 8 years 
ago, the number of personalized cancer drugs has dramatically increased. Cancer patients have new 
hope as 5-year survival rates continue to climb although, unfortunately, not all eligible patients have 
benefited from advances in precision oncology.6

In this context, this edition of The Precision Oncology Annual Trend Report: Perspectives From 
Oncologists, Pathologists, and Payers provides updates on the latest trends in the field. While the 
report documents considerable progress, including in the number of oncologists prescribing biomarker 
diagnostic tests, it should be noted that despite more than 100 cancer targeted therapies on the market, 
studies show many cancer patients do not receive the genomic tests that can guide and improve their 
treatment.1,7 For example, the biomarker testing rates assessed in 1 study (ALK, BRAF, EGFR, PD-L1, and 
ROS1) demonstrated that only 46% of patients received all 5 actionable biomarker tests.7

Understanding the perspectives of oncologists, pathologists, and payers is critical if we are going to 
reduce this practice gap, which is why this report is so important. Successful implementation of precision 
oncology requires stakeholder alignment on the right biomarker tests, providing coverage for those tests 
and their respective targeted therapies, and having pathology laboratories capable of performing the 
tests in a timely manner.

Edward Abrahams, PhD 
President 
Personalized Medicine Coalition
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Introduction 
Welcome to The Precision Oncology Annual Trend Report: 
Perspectives From Oncologists, Pathologists, and Payers, 
Eighth Edition. This report offers insights into the trending 
topics and discoveries taking place in the evolving field of 
precision oncology. By definition, precision oncology requires 
the use of biomarker testing in order to identify the driver 
mutations of a patient’s cancer and actionable biomarkers for 
targeted therapy treatment.8,9 This revolution in treatment is 
helping to improve patient outcomes with potentially less use 
of chemotherapy for some cancers such as breast cancer.10

The eighth edition continues to report on influencers of 
utilization, coverage policies, payment models, emerging trends, and new technologies being integrated 
(eg, NGS and liquid biopsies) into the oncology care landscape.

Due to the growth in new FDA-approved companion diagnostic tests, this year’s report includes new 
sections detailing coverage and utilization in more tumor types and trends driven by oncologists adapting 
to these changes. Other new sections in this year’s report discuss the impact of COVID-19, state 
legislative initiatives, and the impact of the 14-day rule on inpatient and outpatient biomarker testing.

*Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) © National 
Comprehensive Cancer Network, Inc. 2021. All rights reserved. To view the most recent and complete version of the 
guidelines, go online to NCCN.org.  

NCCN makes no warranties of any kind whatsoever regarding their content, use or application and disclaims any 
responsibility for their application or use in any way.

Executive Summary
This year’s report continues to track the evolution of the use and coverage of NGS in routine clinical  
practice and the rapid increase in new targeted therapies and companion biomarker tests. 

Liquid biopsies continue to be more widespread in their use due to the ease of collection (blood sample) and 
subsequently faster results. This represents a new market model whereby oncologists are working directly 
with third-party reference laboratories and using local pathology for tumor biopsy–derived biomarker testing 
as confirmation. This market dynamic and the growing complexity of precision oncology has resulted, for 
the first time, in oncologists reporting that the molecular pathology report is as important as peer-reviewed 
journals as sources of information influencing their use of targeted therapies. The third-party reference 
laboratory reports include detailed recommendations for targeted therapies, including recent research, FDA 
approval, and NCCN Clinical Practice Guidelines In Oncology (NCCN Guidelines®)* status. 

Meaningful changes in oncology biomarker testing (statistically significant at 95%) reported in 2021 versus 
2020 are as follows: 

NSCLC:

•  The number of oncologists utilizing liquid biopsy in NSCLC increased from 50% in 2020 to 83% in 2021, 
an increase of 66%

• There was a decrease in utilization of PD-L1 (31%) biomarker testing in first-line NSCLC by pathologists

Myelodysplastic syndrome (MDS):

• The number of oncologists utilizing PDGFRB in MDS increased from 49% in 2020 to 86% in 2021, an 
increase of 76%

Meaningful changes in oncology biomarker test coverage (statistically significant at 95% or 90%) reported 
in 2021 versus 2020 are as follows: 

• Coverage of HER2 in esophago-gastric adenocarcinoma increased from 88% in 2020 to 98% in 2021,  
an increase of 11%

• Coverage of PD-L1 in melanoma increased from 78% in 2020 to 92% in 2021, an increase of 18%

“[Oncology biomarkers] help provide the  
right care at the right place to the right people.  
I think the increased availability of biomarkers 
has allowed us to be much more specific in 
targeted therapies and certainly the oncology 
community seems to have embraced them, 
and we’re fully supportive of that.”

— Medicare Advantage payer



8 | THE PRECISION ONCOLOGY ANNUAL TREND REPORT, EIGHTH EDITION

Methodology 
Information in this report comes from an online survey, in-depth telephone interviews, and secondary 
research. The primary research included data collected from 140 respondents responsible for the utilization 
and coverage of oncology biomarker tests. Fifty oncologists, 30 pathologists, and 60 payers (executives from 
health insurance organizations) participated in an online survey; and an additional 15 participated in in-depth 
telephone interviews from July through September 2021 (Tables 1 and 2). As it pertains to the findings, all 
mentions of statistical significance occurred at a 95% confidence level unless otherwise stated.

Table 1  |  Provider Demographics

Oncologist Demographics, N=50

2021 Practice Location ... n (%) 2020 Practice Location ... n (%) 2021 Practice Type ...... n (%) 2020 Practice Type ...... n (%)

Midwest  ................................. 5 (10%)
South .................................... 24 (48%)
West.......................................... 9 (18%)
Northeast ........................... 12 (24%)

Midwest  ............................... 10 (20%)
South .......................................15 (30%)
West.........................................13 (26%)
Northeast ............................. 12 (24%)

Independent  
community-based 
practice  ........................... 25 (50%)
Hospital-affiliated 
practice ............................. 18 (36%)
Academic 
cancer center .................... 7 (14%)

Independent  
community-based 
practice  ............................ 31 (62%)
Hospital-affiliated 
practice ..............................14 (28%)
Academic 
cancer center ................... 5 (10%)

Pathologist Demographics, N=30

2021 Practice Location ... n (%) 2020 Practice Location ... n (%) 2021 Practice Type ...... n (%) 2020 Practice Type ...... n (%)

Midwest ....................................5 (17%)
South ........................................ 8 (27%)
West  .......................................10 (33%)
Northeast ...............................7 (23%)

Midwest .................................. 8 (27%)
South ........................................9 (30%)
West  .........................................6 (20%)
Northeast ...............................7 (23%)

Hospital-affiliated 
practice and/or lab .... 24 (80%)
Academic 
cancer center .................. 6 (20%)

Hospital-affiliated 
practice and/or lab .... 24 (80%)
Academic 
cancer center .................. 6 (20%)

Payer Characteristic Segment
2021 Respondent, N=60  

n (%)
2020 Respondent, N=60 

n (%)

Respondent’s Title Medical director

Pharmacy director

25 (42%)

35 (58%)

29 (48%)

31 (52%)

Coverage by Region West

Midwest

Northeast

South

National

15 (25%)

10 (17%)

15 (25%)

8 (13%)

12 (20%)

12 (20%)

11 (18%)

17 (28%)

7 (12%)

13 (22%)

Plan Size  
(number of lives 
managed)

Small plans: 100,000–400,000

Medium plans: 400,001–999,999

Large plans: ≥1,000,000

10 (17%)

10 (17%)

40 (67%)

7 (12%)

10 (17%)

43 (71%)

Payer Business Model Commercial payer (including managed 
Medicare)

Government payer (Medicare Advantage)

53 (88%) 

7 (12%)

56 (93%) 

4 (7%)

Percent Members’ 
Lives

Commercial

Medicare (including Medicare Advantage)

Medicaid

38 (64%)

11 (19%)

10 (17%)

32 (54%)

16 (26%)

12 (20%)

Number of Patient 
Lives Covered 226,624,000 229,033,000

Medical and 
Pharmacy Benefits 
Distribution

Medical and pharmacy benefits 

Pharmacy benefit

Medical benefit

52 (86%)

3 (5%)

5 (9%)

46 (76%)

5 (9%)

9 (15%)

Total 60 (100%) 60 (100%)

Table 2  |  Payer Demographics
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Oncologist Utilization (95% confidence)

Liquid biopsy in NSCLC increased 

from 50% in 2020 to 83% in 2021,  

an increase of 66%

PDGFRB in MDS increased from  

49% in 2020 to 86% in 2021, an 

increase of 76%

Payer Coverage (95% confidence)

HER2 in esophago-gastric adenocarcinoma 

increased from 88% in 2020 to 98% in 2021, 

an increase of 11%

Payer Coverage (90% confidence)

PD-L1 in melanoma increased from 78% in 

2020 to 92% in 2021, an increase of 18%

Biomarker Test and NGS Panel Utilization and Coverage 

In the online survey, oncologists and pathologists were asked to report on their personal utilization of 
current oncology biomarker tests and NGS panels. Additionally, payers reported on their organizations’ 
current coverage status for oncology biomarker tests or panels. Table 3 summarizes the tests and/or panels 
that encountered statistically significant changes in 2021 versus the 2020 survey. A complete list of all 
oncology biomarker tests and NGS panels can be found in the following pages, in sections organized by 
tumor type as well as a summary chart in the Appendix on page 58.

111 oncology drugs specify at least 1 biomarker in their FDA 

label as of August 2021—up from 67 in May 2018.1,2

NSCLC
Table 4 represents all stakeholders’ self-reported utilization and coverage of biomarker tests for NSCLC. 
In 2021, there was a statistically significant increase of 66% (at 95% confidence) in the number of 
oncologists using liquid biopsy, from 50% in 2020 to 83% in 2021. New biomarker tests for NSCLC that 
were added to the survey this year include: 

• MET exon 14 skipping

• EGFR T790M

• EGFR exon 21 substitution

• EGFR exon 19 substitution

Table 3  |   Summary of Statistically Significant Changes in Reported Biomarker Utilization and/or 
Coverage (2021 Versus 2020)

Biomarker Utilization

N=50 oncologists, 60 payers (in 2021 and 2020).

N sizes vary for each biomarker due to the removal of “Don’t know” responses.

Q21. For the following list of oncology biomarkers, please indicate your current <coverage/utilization>.
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N=50 oncologists, 30 pathologists, 60 payers (in 2021 and 2020).

N sizes vary for each biomarker due to the removal of “Don’t know” responses.

NA, not asked.

Q21. For the following list of oncology biomarkers, please indicate your current <coverage/utilization>.

Biomarker Test
Oncologists Pathologists Payers

2021 2020 2021 2020 2021 2020

HER2 79% 76% 66% 73% 97% 92%

KRAS 89% 79% 81% 90% 96% 92%

EGFR 88% 85% 100% 97% 97% 94%

Liquid Biopsy 83% 50% 50% 27% 78% 80%

ALK 89% 96% 100% 97% 90% 94%

MET Mutation/Amplification 73% 70% 65% 37% 85% 84%

BRAF 84% 87% 93% 90% 95% 98%

BRAF V600 E/K 85% 85% 86% 75% 90% 93%

PD-L1 90% 91% 100% 93% 89% 81%

MEK1 73% 70% 65% 37% 86% 84%

PIK3CA 66% 55% 70% 57% 73% 73%

ROS1 72% 91% 97% 86% 82% 78%

RET 88% 80% 93% 82% 76% 86%

MET 81% 89% 87% 83% 85% 88%

MET exon 14 skipping 83% NA 73% NA 72% NA

EGFR T790M 87% NA 96% NA 85% NA

EGFR exon 21 substitution 84% NA 93% NA 84% NA

EGFR exon 19 substitution 85% NA 86% NA 84% NA

KRAS-G12C 89% 79% 81% 90% 96% 92%

Table 4  |  NSCLC: Stakeholder Utilization/Coverage of Oncology Biomarker Tests

When selecting a biomarker test or panel for NSCLC, 84% of oncologists prefer a comprehensive 
panel versus only 69% of pathologists, a statistically significant difference at 95% confidence (Figure 1). 
Overall, the majority of oncologists and pathologists prefer utilizing comprehensive panels versus short 
or single biomarker tests in NSCLC. For more information on the factors that influence biomarker test 
choice, see Figure 20 on page 26.

0% 20% 40% 60% 80% 100%

Oncologists

Pathologists

Figure 1   |   NSCLC: Preference for Oncology Biomarker Test or NGS/GSP Panel

N=50 oncologists, 30 pathologists.

GSP, genomic sequencing panel.

Q8C. Generally speaking, for which tumor types do you prefer to use a single biomarker test versus an NGS/GSP panel?

84%16%

69%28%3%

Short PanelSingle Biomarker Test Comprehensive Panel 
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Figure 2 looks at the frequency in which oncologists use NGS for NSCLC patients at diagnosis and 
disease progression. Sixty percent of oncologists report using NGS frequently (in greater than 75% of 
patients) at diagnosis as compared to 46% of oncologists at disease progression.

Figure 2   |   NSCLC: NGS Utilization at Diagnosis and Disease Progression

Percent of Total NSCLC Patients 

N=50 oncologists.

Q21B. Upon diagnosis or disease progression, please indicate the percentage of your patients that you utilize NGS testing in.                                                                                  

76% to 100%

51% to 75%

26% to 50%

1 to 25%

None
(0% of patients)

0% 20% 40% 60%

60%

46%

8%

14%

14%

14%

8%

18%

10%

8%

At diagnosis

At disease progression

More pathologists report that their organizations are using a step-therapy approach to PD-1 inhibitor 
utilization for NSCLC patients based on biomarker test status in the first-line setting than oncologists 
(52% vs 31%, respectively) (Figure 3). The same pattern exists in the second-line setting as well, 
indicating that this strategy is more prevalent in the hospital setting versus community-based practices 
but perhaps less so in 2021, as there was a statistically significant decrease of 31% in the number of 
pathologists who reported this approach for first-line NSCLC patients.

0% 20% 40% 60%

Figure 3   |   Stakeholders Using a Step-Therapy Approach to PD-1 Inhibitor Utilization and/or Coverage
  Based on a PD-L1 Biomarker Test Status

N=39 oncologists, 21 pathologists, 54 payers.

Values in parentheses indicate a statistically significant percent change from 2020.

Q37. Is your organization utilizing a step-therapy approach to PDx inhibitor <coverage/utilization> based on PD-L1 biomarker status?

For 1st-line NSCLC

For 2nd-line NSCLC

31%

52%

28%

26%

43%

26%

Oncologists

Pathologists

Payers

(–31%)
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Regarding the utilization of PD-L1 biomarker tests for advanced NSCLC patients who are newly diagnosed, 
75% of oncologists strongly agree these patients should undergo biomarker testing, a statistically 
significant increase of 56% over 2020 (Figure 4).

The Molecularly Informed Lung Cancer Treatment in a Community Cancer Network 
(MYLUNG) consortium study is a retrospective, observational chart review of 3474 adult 
patients with metastatic NSCLC who initiated first-line systemic therapy. The biomarker 
testing rates assessed in the study (ALK, BRAF, EGFR, PD-L1, and ROS1) demonstrated 
that only 46% of patients received all 5 actionable biomarker tests.7

In a retrospective observational study based on a health care technology and services 
company’s database, data showed NGS was performed among 50% of white patients 
and only 40% of black patients with NSCLC.11

Fifty-three percent of oncologists 

report that more than 50% of all 

patients with advanced NSCLC ask 
for oncology biomarker testing.

Figure 4   |   Utilization of PD-1 Inhibitors and PD-L1 Biomarker Tests for Advanced NSCLC Patients Who
  Are Newly Diagnosed/Treatment Naive

Percent Agree/Strongly Agree

Oncologists

Pathologists

Payers

All patients should have their 
tumor biopsied and undergo 
biomarker testing for PD-L1

A PDx inhibitor should only be 
used in PD-L1 positive patients 

when there are no actionable 
biomarkers or contraindications

A PDx inhibitor should only be 
used in patients positive for

PD-L1 expression (>1%)

A PDx inhibitor should only be 
used in patients with high levels

of PD-L1 expression (ie, >50%)

N=50 oncologists, 30 pathologists, 60 payers.

Values in parentheses indicate a statistically significant percent change from 2020.

Q38. With regard to the utilization of PDx (PD-1/L1) inhibitors and PD-L1 biomarker tests for advanced NSCLC patients who are newly
diagnosed/treatment naive, please indicate whether you agree or disagree with the following statements on a scale from 1-7.                                                                     

0% 20% 40% 60% 80%

75%

53%

48%

49%

(+56%)

13%

22%

33%

44%

27%

33%

13%

37%
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Breast Cancer

RxPonder Update The phase III Southwest Oncology Group (SWOG) RxPonder trial 
evaluates chemotherapy when added to adjuvant endocrine therapy 
in women with node-positive, HR-positive, HER2-negative early 
breast cancer with an Oncotype DX® recurrence score of 0-25. 
Recent data found that in postmenopausal women with 1  
to 3 positive nodes, chemotherapy added to endocrine therapy 
provided no further benefit. However, premenopausal women 
with 1 to 3 positive nodes experienced a 46% risk reduction in 
invasive disease-free survival events by adding chemotherapy.10 

Table 5 represents all stakeholders’ self-reported utilization and coverage of biomarkers for breast cancer. 
No statistically significant increase is observed in 2021; however, 2 new biomarker tests for breast cancer 
were added to the survey this year: therascreen® PIK3CA RGQ PCR Kit and PD-L1 in Triple-Negative 
Breast Cancer. 

N=50 oncologists, 30 pathologists, 60 payers (in 2021 and 2020).

N sizes vary for each biomarker due to the removal of “Don’t know” responses.

NA, not asked.

Q21. For the following list of oncology biomarkers, please indicate your current <coverage/utilization>.

Biomarker Test
Oncologists Pathologists Payers

2021 2020 2021 2020 2021 2020

HER2 94% 94% 100% 100% 100% 98%

PIK3CA 92% 83% 55% 66% 88% 81%

BRCA1/2 98% 91% 97% 97% 96% 98%

therascreen® PIK3CA RGQ PCR Kit 53% NA 10% NA 67% NA

Gene Expression Signature Panel(s) (ie, Oncotype DX®) 81% 82% 81% 82% 83% 78%

PD-L1 in Triple-Negative Breast Cancer 90% NA 94% NA 90% NA

Table 5  |  Breast Cancer: Stakeholder Utilization/Coverage of Oncology Biomarker Tests

The therascreen® PIK3CA RGQ PCR Kit detects 11 mutations in the PIK3CA gene in 
tumor tissue or in the plasma from patients with advanced or metastatic breast cancer.12  

PD-L1 in triple-negative breast cancer (VENTANA PD-L1 [SP142] Assay) detects PD-L1  
in cancer from patients with triple-negative breast cancer. Previous FDA approvals are 
for use in bladder cancer and NSCLC patients.13
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For breast cancer patients, 59% of oncologists prefer a comprehensive panel versus 33% preferring 
a short panel and 8% a single biomarker test (Figure 5). The pathologists generally agreed with this 
approach, as no statistically significant differences occurred with the pathologists’ preferences for test 
type versus the oncologists’ preferences. 

Figure 5   |   Breast Cancer: Preference for Oncology Biomarker Test or NGS/GSP Panel

N=50 oncologists.

Q8C. Generally speaking, for which tumor types do you prefer to use a single biomarker test versus an NGS/GSP panel?

59%
33%

8%
Single Biomarker Test

Short Panel

Comprehensive Panel 

Figure 6 looks at the frequency in which oncologists use NGS for breast cancer patients at diagnosis 
and disease progression. Forty-two percent of oncologists report using NGS frequently (in greater than 
75% of patients) at diagnosis as compared to 36% of oncologists at disease progression. 

Figure 6   |   Breast Cancer: NGS Utilization at Diagnosis and Disease Progression

Percent of Total Breast Cancer Patients 

N=50 oncologists.

Q21B. Upon diagnosis or disease progression, please indicate the percentage of your patients that you utilize NGS testing in.                                                                                  

76% to 100%

51% to 75%

26% to 50%

1 to 25%

None
(0% of patients)

0% 10% 20% 30% 40% 50%

42%

36%

14%

20%

16%

16%

20%

18%

8%

10%

At diagnosis

At disease progression

Fifty-four percent of oncologists report that 

more than 50% of all breast cancer patients 

ask for oncology biomarker testing.

During the in-depth interviews, 1 oncologist 
expressed hope that use of gene signature 
tests will continue to evolve as a prognostic 
tool across multiple tumor types. 
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“I think gene signature tests once validated will expand to other tumor types, lung cancer, colorectal. I think 
they’re going to become more of a prognostic tool, and they can also inform how often you follow up, how 
often you do scans to follow-up and lab testing.”

— Hematologic oncologist 

Melanoma
Table 6 represents all stakeholders’ self-reported utilization and coverage of biomarker tests for 
melanoma. Utilization and coverage remained consistent in 2021. There was a statistically significant 
increase in the number of payers offering coverage for PD-L1 in melanoma, which increased from 78% in 
2020 to 92% in 2021, an increase of 18% (at 90% confidence). 

Table 6  |  Melanoma: Stakeholder Utilization/Coverage of Oncology Biomarker Tests

Biomarker Test
Oncologists Pathologists Payers

2021 2020 2021 2020 2021 2020

BRAF 92% 96% 94% 96% 96% 98%

BRAF V600 E/K 90% 94% 94% 89% 92% 90%

KIT 80% 70% 73% 77% 83% 83%

PD-L1 91% 87% 72% 75% 92% 78%

N=50 oncologists, 30 pathologists, 60 payers (in 2021 and 2020).

N sizes vary for each biomarker due to the removal of “Don’t know” responses.

Q21. For the following list of oncology biomarkers, please indicate your current <coverage/utilization>.

For melanoma patients, 49% of oncologists prefer a comprehensive panel versus 43% preferring a short 
panel and 8% a single biomarker test (Figure 7). The pathologists generally agreed with this approach, as 
no statistically significant differences occurred with the pathologists’ preferences for test type versus the 
oncologists’ preferences. 

Figure 7   |   Melanoma: Preference for Oncology Biomarker Test or NGS/GSP Panel

N=50 oncologists.

Q8C. Generally speaking, for which tumor types do you prefer to use a single biomarker test versus an NGS/GSP panel?

49%
43%

8%
Single Biomarker Test

Short Panel

Comprehensive Panel 
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Figure 8   |   Melanoma: NGS Utilization at Diagnosis and Disease Progression

Percent of Total Melanoma Patients 

N=50 oncologists.

Q21B. Upon diagnosis or disease progression, please indicate the percentage of your patients that you utilize NGS testing in.                                                                                  

76% to 100%

51% to 75%

26% to 50%

1 to 25%

None
(0% of patients)

0% 10% 20% 30% 40% 50%

44%

42%

18%

16%

12%

8%

12%

18%

14%

16%

At diagnosis

At disease progression

Figure 8 looks at the frequency in which oncologists use NGS for melanoma patients at diagnosis and 
disease progression. Forty-four percent of oncologists report using NGS frequently (in greater than 
75% of patients) at diagnosis as compared to 42% of oncologists at disease progression. For more 
information on the factors that influence biomarker test choice, see Figure 20 on page 26.

The majority of stakeholders (68% of oncologists, 74% of pathologists, and 84% of payers) strongly 
agree that all BRAF biomarker tests should be utilized and/or covered (Figure 9). The number of payers 
who agree with this policy experienced a statistically significant increase of 119% in 2021 compared 
with 2020. However, 19% of oncologists and 21% of pathologists indicated only using the BRAF V600E 
biomarker test, which does not capture other important BRAF mutations.

Figure 9   |   Organizations’ BRAF Biomarker Test Pathway or Guidance Policy

Percent Agree/Strongly Agree

Oncologists

Pathologists

Payers

Cover/Can utilize all 
BRAF biomarker tests

Cover/Can utilize only 
BRAF V600 E 

biomarker test

Cover/Can utilize only 
BRAF V600 E/K 
biomarker tests

N=50 oncologists, 30 pathologists, 60 payers.

Values in parentheses indicate a statistically significant percent change from 2020.

Q33. If your organization provides <coverage/utilization> guidelines for the BRAF biomarker test in melanoma, please mark the
statement which best reflects your organization’s policy.

0% 20% 40% 60% 80% 100%

68%

74%

84%

19%

(+119%)

21%

7%

13%

5%

9%

Forty-seven percent of oncologists 

report that more than 50% of all 

patients with melanoma ask for 
oncology biomarker testing.



THE PRECISION ONCOLOGY ANNUAL TREND REPORT, EIGHTH EDITION | 17

Prostate Cancer
Table 7 represents all stakeholders’ self-reported utilization and coverage of biomarkers for prostate 
cancer. Three new biomarker tests for prostate cancer were added to the survey this year: BRCA1/2, 
Liquid Biopsy, and Ga-PSMA PET Scan. 

N=50 oncologists, 30 pathologists, 60 payers (in 2021 and 2020).

N sizes vary for each biomarker due to the removal of “Don’t know” responses.

NA, not asked.

Q21. For the following list of oncology biomarkers, please indicate your current <coverage/utilization>.

Biomarker Test
Oncologists Pathologists Payers

2021 2020 2021 2020 2021 2020

BRCA1/2 91% NA 57% NA 94% NA

Liquid Biopsy 63% NA 15% NA 67% NA

Ga-PSMA PET Scan 49% NA 4% NA 66% NA

Table 7  |  Prostate Cancer: Stakeholder Utilization/Coverage of Oncology Biomarker Tests

For prostate cancer, 49% of oncologists prefer using a comprehensive panel versus 25% of pathologists, 
a statistically significant difference at 95% confidence (Figure 10). Conversely, 22% of pathologists 
preferred single biomarker tests (at 95% confidence) as compared to only 6% of oncologists. 
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Oncologists

Pathologists

Figure 10   |   Prostate Cancer: Preference for Oncology Biomarker Test or NGS/GSP Panel

N=50 oncologists, 30 pathologists.

Q8C. Generally speaking, for which tumor types do you prefer to use a single biomarker test versus an NGS/GSP panel?

49%6% 45%

25%53%22%

Short PanelSingle Biomarker Test Comprehensive Panel 

Fifty-three percent of oncologists report that more than 50% of all 

patients with prostate cancer ask for oncology biomarker testing.
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Figure 11 looks at the frequency in which oncologists use NGS for prostate cancer patients at diagnosis 
and disease progression. Approximately one-third of oncologists report using NGS frequently (in greater 
than 75% of patients) at diagnosis and at disease progression (32% vs 34%, respectively). For more 
information on the factors that influence biomarker test choice, see Figure 20 on page 26. 

Figure 11   |   Prostate Cancer: NGS Utilization at Diagnosis and Disease Progression

Percent of Total Prostate Cancer Patients 

N=50 oncologists.

Q21B. Upon diagnosis or disease progression, please indicate the percentage of your patients that you utilize NGS testing in.                                                                                  
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Colorectal Cancer
Table 8 represents all stakeholders’ self-reported utilization and coverage of biomarker tests for 
colorectal cancer. Two new biomarkers for colorectal cancer were added to the survey this year: RAS 
and BRAF. 

Biomarker Test
Oncologists Pathologists Payers

2021 2020 2021 2020 2021 2020

Cologuard® 60% 47% 46% 57% 96% 91%

EGFR 77% 78% 81% 79% 95% 89%

KRAS in Colorectal Cancer 94% 96% 91% 90% 93% 96%

RAS 90% NA 91% NA 94% NA

BRAF 74% NA 94% NA 96% NA

Table 8  |  Colorectal Cancer: Stakeholder Utilization/Coverage of Oncology Biomarker Tests

N=50 oncologists, 30 pathologists, 60 payers (in 2021 and 2020).

N sizes vary for each biomarker due to the removal of “Don’t know” responses.

NA, not asked.

Q21. For the following list of oncology biomarkers, please indicate your current <coverage/utilization>.
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For colorectal cancer, 45% and 47% of oncologists prefer using a comprehensive or short panel, 
respectively. Eight percent prefer using a single biomarker test (Figure 12). The pathologists generally 
agreed with this approach, as no statistically significant differences occurred with the pathologists’ 
preferences for test type versus the oncologists’ preferences.

Figure 12   |   Colorectal Cancer: Preference for Oncology Biomarker Test or NGS/GSP Panel

N=50 oncologists.

Q8C. Generally speaking, for which tumor types do you prefer to use a single biomarker test versus an NGS/GSP panel?

45%

47%

8%
Single Biomarker Test

Short Panel

Comprehensive Panel 

Figure 13 looks at the frequency in which oncologists use NGS for colorectal cancer patients at 
diagnosis and disease progression. Forty-four percent of oncologists report using NGS frequently (in 
greater than 75% of patients) at diagnosis as compared to 36% of oncologists at disease progression. 

Figure 13   |   Colorectal Cancer: NGS Utilization at Diagnosis and Disease Progression

Percent of Total Colorectal Cancer Patients 

N=50 oncologists.

Q21B. Upon diagnosis or disease progression, please indicate the percentage of your patients that you utilize NGS testing in.                                                                                  
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Thirty-nine percent of oncologists report that more than 50% of all 

patients with colorectal cancer ask for oncology biomarker testing.
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Hematologic Malignancies
Table 9 represents all stakeholders’ self-reported utilization and coverage of biomarker tests for 
hematologic malignancies. The number of oncologists utilizing PDGFRB in MDS had a statistically 
significant increase from 49% in 2020 to 86% in 2021, an increase of 76% (at 95% confidence). Two 
new biomarker tests for hematologic malignancies were added to the report this year: IDH1 and IDH2 for 
Acute Myeloid Leukemia (AML). 

N=50 oncologists, 30 pathologists, 60 payers (in 2021 and 2020).

N sizes vary for each biomarker due to the removal of “Don’t know” responses.

NA, not asked.

Q21. For the following list of oncology biomarkers, please indicate your current <coverage/utilization>.

Table 9  |  Hematologic Malignancies: Stakeholder Utilization/Coverage of Oncology Biomarker Tests

Biomarker Test
Oncologists Pathologists Payers

2021 2020 2021 2020 2021 2020

BCR-ABL in CML 76% 88% 97% 100% 86% 80%

CD33 for AML 77% 81% 79% 88% 85% 86%

FLT3 in AML 77% 86% 96% 96% 84% 86%

KIT D816V Aggressive Systemic Mastocytosis (ASM) 72% 73% 64% 53% 72% 54%

PDGFRB in MDS 86% 49% 67% 71% 76% 67%

PML-RARa in Acute Promyelocytic Leukemia 87% 79% 100% 92% 80% 74%

17P deletion in CLL 94% 83% 82% 86% 80% 85%

IDH1 in Acute Myeloid Leukemia (AML) 87% NA 93% NA 88% NA

IDH2 in Acute Myeloid Leukemia 89% NA 89% NA 88% NA

EZH2 in Follicular Lymphoma 81% NA 46% NA 80% NA

For hematologic cancer, 70% of oncologists prefer a comprehensive panel, 24% prefer a short panel, 
and only 6% prefer single biomarker tests (Figure 14). The pathologists generally agreed with this 
approach, as no statistically significant differences occurred with the pathologists’ preferences for test 
type versus the oncologists’ preferences.

Figure 14   |   Hematologic Malignancies: Preference for Oncology Biomarker Test or NGS/GSP Panel

N=50 oncologists.

Q8C. Generally speaking, for which tumor types do you prefer to use a single biomarker test versus an NGS/GSP panel?
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Comprehensive Panel 
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Figure 15 looks at the frequency in which oncologists use NGS for hematologic malignancies at diagnosis 
and disease progression. Forty-four percent of oncologists report using NGS frequently (in greater than 
75% of patients) at diagnosis as compared to 30% of oncologists at disease progression.

Figure 15   |   Hematologic Malignancies: NGS Utilization at Diagnosis and Disease Progression

Percent of Total Hematologic Malignancies Patients 

N=50 oncologists.

Q21B. Upon diagnosis or disease progression, please indicate the percentage of your patients that you utilize NGS testing in.                                                                                  
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Forty-one percent of oncologists report that more than 50% of all patients 

with hematologic malignancies ask for oncology biomarker testing.

Gastrointestinal Cancers
Table 10 represents all stakeholders’ self-reported utilization and coverage of biomarker tests for 
gastrointestinal cancers. New biomarker tests included this year are PD-L1 in both esophageal and 
gastric cancer. There was a statistically significant increase in the number of payers offering coverage 
for HER2 in esophago-gastric adenocarcinoma, from 88% in 2020 to 98% in 2021, an increase of 11% (at 
95% confidence).

N=50 oncologists, 30 pathologists, 60 payers (in 2021 and 2020).

N sizes vary for each biomarker due to the removal of “Don’t know” responses.

NA, not asked.

Q21. For the following list of oncology biomarkers, please indicate your current <coverage/utilization>.

Biomarker Test
Oncologists Pathologists Payers

2021 2020 2021 2020 2021 2020

HER2 in Esophago-gastric Adenocarcinoma 92% 91% 97% 97% 98% 88%

PD-L1 in Esophageal Cancer 88% NA 93% NA 92% NA

PD-L1 in Gastric Cancer 85% NA 90% NA 92% NA

KIT in GIST 83% 76% 97% 93% 82% 85%

Table 10  |    Gastrointestinal Cancer: Stakeholder Utilization/Coverage of Oncology  
Biomarker Tests
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For gastrointestinal cancer, 49% of oncologists prefer a comprehensive panel, 43% a short panel, and 
8% prefer single biomarker tests (Figure 16). The pathologists generally agreed with this approach, as no 
statistically significant differences occurred with the pathologists’ preferences for test type versus the 
oncologists’ preferences. 

Figure 16   |   Gastrointestinal Cancer: Preference for Oncology Biomarker Test or NGS/GSP Panel

N=50 oncologists.

Q8C. Generally speaking, for which tumor types do you prefer to use a single biomarker test versus an NGS/GSP panel?
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Single Biomarker Test

Short Panel

Comprehensive Panel 

Figure 17 looks at the frequency in which oncologists use NGS in gastrointestinal cancers at diagnosis 
and disease progression. Thirty-four percent of oncologists report using NGS frequently (in greater than 
75% of patients) at diagnosis and at disease progression.

Figure 17   |   Gastrointestinal Cancer: NGS Utilization at Diagnosis and Disease Progression

Percent of Total Gastrointestinal Cancer Patients 

N=50 oncologists.

Q21B. Upon diagnosis or disease progression, please indicate the percentage of your patients that you utilize NGS testing in.                                                                                  
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Thirty-three percent of oncologists report that more than 50% of all 

patients with gastrointestinal cancer ask for oncology biomarker testing.
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NGS Panels
Table 11 represents all stakeholders’ self-reported utilization and coverage of NGS panels. While 
no statistically significant changes were observed in 2021 versus 2020, the FoundationOne® CDx 
(FDA-approved NGS/GSP) test had the highest reported utilization at 87% by both oncologists and 
pathologists. Two new tests were added to the report this year: FoundationOne® Liquid CDx and 
Guardant360® CDx.

N=50 oncologists, 30 pathologists, 60 payers (in 2021 and 2020).

N sizes vary for each biomarker due to the removal of “Don’t know” responses.

LDT, laboratory-developed test; NA, not asked.

Q21. For the following list of oncology biomarkers, please indicate your current <coverage/utilization>.

Biomarker Test
Oncologists Pathologists Payers

2021 2020 2021 2020 2021 2020

FoundationOne® CDx 87% 80% 87% 82% 68% 74%

FoundationOne® Liquid CDx 67% NA 57% NA 63% NA

Guardant360® CDx 59% NA 18% NA 61% NA

ThermoFisher Oncomine™ Dx Target Test 21% 29% 20% 30% 54% 63%

NGS/GSP LDTs 25% 43% 35% 26% 55% 50%

5-50 Gene Solid Tumor Genomic Sequencing Panel (CPT 81445) 26% 33% 45% 50% 57% 62%

51+ Gene Solid and Hematologic Tumor Genomic Sequencing 
Panel (CPT 81455)

26% 39% 50% 57% 53% 57%

MSK-IMPACT 15% NA 7% NA 46% NA

Germline NGS 39% NA 37% NA 53% NA

Table 11  |  NGS/GSP: Stakeholder Utilization/Coverage of Oncology Biomarker Tests
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N=50 oncologists, 30 pathologists, 60 payers (in 2021 and 2020).

N sizes vary for each biomarker due to the removal of “Don’t know” responses.

NA, not asked.

Q21. For the following list of oncology biomarkers, please indicate your current <coverage/utilization>.

Biomarker Test
Oncologists Pathologists Payers

2021 2020 2021 2020 2021 2020

Microsatellite Instability High (MSI-H)/Mismatch Repair 
Deficient (dMMR)

94% 83% 97% 97% 70% 69%

NTRK Fusion 84% 89% 82% 77% 73% 90%

therascreen® FGFR RGQ RT-PCR Kit 41% NA 12% NA 61% NA

FGFR in Bladder Cancer 74% 85% 42% 50% 77% 80%

FGFR2 in Cholangiocarcinoma 88% NA 96% NA 51% NA

PD-L1 in Cervical Cancer 82% NA 83% NA 86% NA

PD-L1 in Head and Neck Cancer 85% NA 90% NA 85% NA

Gene Expression Signature Panel(s) for Other Tumors 
(Non-Breast Cancer)

51% 52% 59% 67% 65% 67%

BRCA1/2 in Ovarian Cancer 91% NA 87% NA 98% NA

Liquid Biopsy in Ovarian Cancer 65% NA 25% NA 69% NA

BRCA1/2 in Pancreatic Cancer 89% NA 50% NA 92% NA

PD-L1 in Urothelial Cancer 87% NA 87% NA 85% NA

Tumor Mutational Burden (TMB) 80% 66% 89% 79% 69% 58%

PIK3CA-Related Overgrowth Spectrum 44% NA 20% NA 35% NA

KRAS-G12C 85% NA 80% NA 90% NA

Table 12  |   Other Cancers, Disorders, and Pan-Tumor: Stakeholder Utilization/Coverage of  
Oncology Biomarker Tests

Other and Pan Tumors
Table 12 represents all stakeholders’ self-reported utilization and coverage of biomarker tests for other 
tumor types not yet mentioned, including pan-tumor tests. New pan-tumor and other biomarker tests 
added to the report this year are: 

• therascreen® FGFR RGQ RT-PCR Kit

•  FGFR2 in Cholangiocarcinoma

•  PD-L1 in Cervical Cancer

•  PD-L1 in Head and Neck Cancer

•  BRCA1/2 in Ovarian Cancer

•  Liquid Biopsy in Ovarian Cancer

•  BRCA1/2 in Pancreatic Cancer

•  PD-L1 in Urothelial Cancer

•  PIK3CA-Related Overgrowth Spectrum

•  KRAS-G12C
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In Figure 18, oncologists and pathologists generally agree on the use of short panels and comprehensive 
panel use for bladder cancer. Thirty-one percent of pathologists prefer a single biomarker test, which is a 
statistically significant difference (at 95% confidence) versus 12% of oncologists.
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Figure 18   |   Bladder Cancer: Preference for Oncology Biomarker Test or NGS/GSP Panel

N=50 oncologists, 30 pathologists.

Q8C. Generally speaking, for which tumor types do you prefer to use a single biomarker test versus an NGS/GSP panel?

49%12% 39%

28%41%31%

Short PanelSingle Biomarker Test Comprehensive Panel 

Figure 19 looks at the frequency in which oncologists use NGS in bladder cancer at diagnosis and 
disease progression. Over one-third of oncologists report using NGS frequently (in greater than 75% of 
patients) at diagnosis and at disease progression.

Figure 19   |   Bladder Cancer: NGS Utilization at Diagnosis and Disease Progression

Percent of Total Bladder Cancer Patients 

N=50 oncologists.

Q21B. Upon diagnosis or disease progression, please indicate the percentage of your patients that you utilize NGS testing in.                                                                                  
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Fifty-seven percent of oncologists report that more than 50%  

of all bladder cancer patients ask for oncology biomarker testing.
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Trends Impacting Utilization and Coverage of Biomarker Testing 
Hospitals and community cancer clinics have diverse and unique influencers at play with respect to making 
utilization decisions for oncology biomarker tests (Figure 20). However, both oncologists and pathologists (59% 
and 94%, respectively) agree that the predictive power to identify treatment options is the most important 
influencer when choosing an oncology biomarker test in 2021 as indicated by statistically significant increases 
over 2020 of 64% and 34%, respectively. Other statistically significant increases (at 90% confidence) for the 
oncologists in 2021 versus 2020 are the importance of molecular tumor board recommendations and patient/
caregiver request for biomarker tests, increases of 45% and 125%, respectively. For pathologists, other 
statistically significant increases were payer-provided coverage guidelines and/or directives (at 95% confidence) 
and laboratory benefits manager restrictions (at 90% confidence), increases of 176% and 533%, respectively.
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Figure 20  |   Factors Influencing Utilization of Oncology Biomarker Tests

28%

59%
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Percent Very/Extremely Important

N=50 oncologists, 30 pathologists.

Values in parentheses indicate a statistically significant percent change from 2020.

Q4. When making the decision to utilize an oncology biomarker test, please rate the following factors which influence your decision-making 
on a scale from 1-7.

Predictive power to identify treatment
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National Comprehensive Cancer Network® [NCCN®])
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the direct treatment cost for nonresponding patients)
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“You have to start with the national and local coverage determinations 
when you’re talking about Medicare, but in general in terms of 
looking at guidelines, probably MCG [Milliman Care Guidelines] still 
dominates the field. NCCN is high on the list; that’s a go-to for us.”

— Medicare Advantage payer

“Clinical inertia can be a barrier any time you have an emerging technology or an emerging clinical area 
and it requires people to think differently, so there’s a fair amount of that. You also have guys making these 
decisions who are not oncologists; they are people like me who come from other clinical areas who may be 
more or less familiar with this as an emerging area.”

— Medicare Advantage payer

“We are primarily reviewing the 
clinical trial data, and of course, 
the NCCN Guidelines®.”

— Commercial payer 

In 2021, oncologists and pathologists cite a variety of concerns they experience when ordering an 
oncology biomarker test (Figure 21). The top concerns relate to clinical utility, lack of evidence-based 
guidelines, and reimbursement-related challenges.

Figure 21   |   Concerns When Ordering an Oncology Biomarker Test

Percent Very/Extremely Important
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N=50 oncologists, 30 pathologists.

Q6. When making the decision to order an oncology biomarker test, please rate the concerns you may have.
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Apart from the oncologists, other key members read oncology biomarker pathology reports and make 
treatment recommendations (Figure 22). These providers agree that the pathologist and molecular tumor 
board play important roles in translating oncology biomarker test results into actionable information.

Figure 22   |   Beyond the Oncologist: Individuals Interpreting Oncology Biomarker Test Results and Making
      Treatment Recommendations

Percent Very/Extremely Important
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N=50 oncologists, 30 pathologists.

Q20D. In addition to oncologists, who in your organization interprets biomarker test results and makes treatment recommendations?
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Figure 23 describes the processes that best reflect survey participants’ experience with biomarker test 
interpretation. In the hospital setting, 69% of pathologists report signing off on every biomarker test report.

Percent Very/Extremely Important

The report comes directly from 
the reference laboratory without 

intermediary interpretation

The report is interpreted by the 
oncologist

Every biomarker report is signed 
o� by a pathologist

Every patient’s test results are 
reviewed and interpreted by the 

molecular board

The report is interpreted at the 
request of the oncologist when 

the results are not clear

N=50 oncologists, 30 pathologists.

Q20E. In your organization, indicate the process that best describes biomarker test interpretation. 
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Figure 23   |   Process for Biomarker Test Interpretation
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“I rely a lot on my pathologists because 
most of these new diagnostic tests that 
get approved are usually married to 
a treatment. They help make sure the 
appropriate tests get done.”

— Medical oncologist 

“At our molecular tumor board meetings, you will find clinical 
oncology, the molecular pathologist, the physician’s assistant, 
nurses, patient advocates, the radiologist or interventional 
radiologist, and sometimes medical genetics. We discuss 
challenging cases and the cost of testing as well.”

— Pathologist 

Figure 24 depicts that oncologists, pathologists, and payers all perform cost-benefit assessments of 
oncology biomarker tests to varying degrees (37%, 56%, and 67%, respectively).

0% 20% 40% 60% 80%

N=50 oncologists, 30 pathologists, 60 payers.

Figure 24   |   Stakeholders Doing a Cost-Benefit Analysis of Oncology Biomarker Tests
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Oncologists

Q31B. Does your organization consider the o�set of any savings when considering the cost e�ectiveness of a biomarker test?
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67%
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For organizations looking to determine the cost effectiveness and/or coverage of an oncology biomarker 
test, most frequently, stakeholders consider the cost of the biomarker testing offset by savings from 
narrower utilization and the improved outcomes of targeted therapies (53% of oncologists, 83% of 
pathologists, and 58% of payers) (Table 13).

N=19 oncologists, 18 pathologists, 40 payers.

Q32. When evaluating the <coverage and/or cost effectiveness> of an oncology biomarker, please select the response 
which best reflects your organization’s approach.

Oncologists Pathologists Payers

A. Consider only the cost of the biomarker test 10% 11% 0%

B.  Response “A” offset by the savings from narrower 
utilization of the associated targeted therapy

26% 0% 30%

C.  Response “A” offset by the savings due to better 
outcomes achieved in biomarker-positive patients 
receiving the targeted therapy

11% 6% 13%

D. All of the above 53% 83% 58%

Table 13  |   Organizational Approach When Evaluating Oncology Biomarker Test Coverage  
and Cost Effectiveness
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Figure 25 shows stakeholders’ utilization of third-party information to inform biomarker test utilization 
and/or coverage decision-making and may reflect the increasing complexity of precision oncology.  
All 3 stakeholders had statistically significant increases in 2021 versus 2020 in their utilization and 
monitoring of guidance issued by professional and regulatory organizations (ie, ASCO, AUA, AACR,  
FDA, CAP):

• Oncologists 49% (+250%)

•  Pathologists 78% (+56%)

•  Payers 57% (+63%)

The pathologists also had a statistically significant increase of 50% (at 95% confidence) over 2020 in 
those that strongly agree in their utilization of the NCCN Biomarkers Compendium® category evidence 
level 2A and 1.

Figure 25   |   Use of Third-Party Information to Inform Biomarker Test Utilization and/or Coverage Decisions

Percent Agree/Strongly Agree

Oncologists Pathologists Payers

Utilize the NCCN Biomarkers 
Compendium category 
evidence level 2A and 1

Monitor and incorporate guidance 
issued by professional and 

regulatory organizations 
(ie, ASCO, AUA, AACR, FDA, CAP)

Utilize ICER evaluations

Utilize the laboratory 
benefits manager policy

Input from patient 
advocacy organizations

N=50 oncologists, 30 pathologists, 60 payers.

AACR, American Association for Cancer Research; ASCO, American Society of Clinical Oncology; 
AUA, American Urological Association; CAP, College of American Pathologists; ICER, Institute for Clinical and Economic Review.

Values in parentheses indicate a statistically significant percent change from 2020.

Q8. When using third parties to guide your <coverage/utilization> decisions for oncology predictive biomarkers, please rate the 
following statements on a scale from 1-7.
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As expected, the number of hospital-based pathologists reporting that their organizations communicate 
biomarker test guidance and/or coverage and collect real-world patient data is notably higher than 
the sample of primarily community-based oncologists (Figure 26). Oncologists do, however, report 
a meaningful increase of 150% in 2021 in the publication of biomarker utilization guidance. Other 
statistically significant increases (at 95% confidence) were observed in the number of payers actively 
communicating to providers about appropriate coverage of predictive biomarkers or publishing oncology 
biomarker coverage guidance, increases of 50% and 118%, respectively. 
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Percent Strongly Agree

Oncologists Pathologists

Figure 26   |   Organizations Communicating Oncology Biomarker Test Guidance and/or Coverage

Payers

N=50 oncologists, 30 pathologists, 60 payers.

Values in parentheses indicate a statistically significant percent change from 2020.

Q3. When making the decision to <cover/utilize> oncology predictive biomarkers, please indicate whether you agree or disagree with the
following statements on a scale from 1-7.

My organization actively communicates to 
providers regarding appropriate coverage/

utilization of predictive biomarkers

My organization collects 
real-world patient outcomes data

My organization publishes oncology 
biomarker coverage/utilization guidance
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57%

33%

53%

27%

25%

31%

48%

(+150%)

(+118%)

(+50%)

Stakeholders report on their organizations’ inclusion of oncology biomarker tests in 

clinical pathways and/or guidelines: 30% of oncologists, 57% of pathologists, 
and 59% of payers are using pathways and/or guidelines for biomarker 
tests. One-fourth of the remaining study participants state that their organizations 
are considering implementing this practice in the next calendar year.
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In Figure 28, 82% of payers report that biomarker tests that appear in a therapeutic product’s label most 
strongly influence coverage decisions, a 22% increase from 2020 (at 90% confidence). Other key factors 
are focus on the actionability of the biomarker (ie, clinical validity, clinical utility) and tests that appear in 
third-party guidelines, which increased 28% in 2021 (at 90% confidence).

Figure 27 reveals provider opinions of oncology biomarker 
reimbursement, which highlights the divide between some 
stakeholders’ experiences—those that manage reimbursement-
related challenges and those who do not. Twenty-seven percent of 
oncologists and 25% of pathologists report that their hospital and/
or third-party laboratory directly handle reimbursement, leaving 
them unaware of potential reimbursement hurdles. Similarly, 33% of 
oncologists and 34% of pathologists agree that the lack of biomarker 
coverage and poor reimbursement for biomarker tests are a 
significant burden on patients, which may impact test utilization.

The lack of biomarker coverage and poor 
reimbursement for biomarker tests is a 
significant burden for patients that can

impact our utilization of a test

For the most part, payer reimbursement 
covers the cost of the test

In the hospital, the cost of the biomarker test 
is su�ciently reimbursed as part of the overall 

procedure amount covered by the payer

The hospital or third-party lab works directly 
with the payer or invoices the patient, so I am 

unaware of any reimbursement issues

Pharmaceutical and/or diagnostic company 
biomarker test co-pay coupons e�ectively 

cover any out-of-pocket expense for patients 
(non-Medicare/Medicaid)

N=50 oncologists, 30 pathologists.

Values in parentheses indicate percent change from 2020.

Q22. With regard to reimbursement for predictive biomarkers, please indicate whether you agree or disagree with the following
statements on a scale from 1-7.
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33%

34%

31%

19%

27%

9%

27%

25%
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25%
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Pathologists

Figure 27   |   Provider Opinion on Predictive Oncology Biomarker Test Reimbursement

(+96%)

“NGS is being used more and more. 
Providers are requesting panels, 
so we do approve some, but as 
a whole we try to discourage 
its use because there’s a lot of 
unnecessary stuff in the panels 
that are not actionable.”

— Commercial payer 

0% 20% 40% 60% 80% 100%

Figure 28   |   Factors Influencing Payer Coverage Decisions for Oncology Biomarker Tests

Percent Important/Very Important 

N=60 payers.

Values in parentheses indicate a statistically significant percent change from 2020.

Q5. When making the decision to cover an oncology predictive biomarker, please rate the importance of the following on a scale from 1-7.

Mandated in a therapeutic product’s FDA labeling

Clinical validity (sensitivity/specificity)

Third-party (eg, NCCN, ASCO, ICER) 
guidelines/evaluations

Clinical utility

Biomarker test (sensitivity/specificity)

Test results must change patient management

82%

72%

68%

63%

57%

57%

(+28%)

(+22%)
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“Our goal is to ensure that there is access to 
biomarker testing because it is an important 
part of determination of eligibility for particular 
treatments. It helps us reduce costs by not treating 
everyone but only patients who will likely respond 
better, for whom it’s a medical necessity.”

— Commercial payer 

“If something is medically necessary, it’s 
covered, so I think that that’s simplified our 
lives an awful lot the last couple of years. 
The clinical side is very divorced from the 
actual business side, the paying part.”

— Medicare Advantage payer 

“Our commercial policies, coverage, and reimbursement is the same for Medicare Advantage. We really try 
not to differentiate by line of business. If we think something is worth doing, it’s worth doing across the board.”

— Medicare Advantage payer 

“We review them in our Medical Technology 
Committee, and the bias has been pretty 
positive provided there is enough scientific 
data to validate its use in helping in the clinical 
management and making sure that the test 
has clinical utility and validity.”

— Commercial payer 

“We strictly follow CMS [Centers for Medicare and 
Medicaid Services] guidelines for our Medicare 
Advantage plans because we are mandated by 
our state to follow those guidelines. We can be 
more flexible, but we can’t be more restrictive.”

— Commercial payer 

In Figure 29, 60% of payers report that their Medicare Advantage and commercial plan coverage policies 
are the same. The remaining survey respondents report that their Medicare Advantage plans are more or 
less restrictive than commercial plans.

Figure 29    |   Payer Comparison of Coverage Policies: Medicare Advantage Versus Commercial Plans

10%
15%

N=60 payers.

Medicare Advantage policies are much more restrictive

Medicare Advantage policies are slightly more restrictive

Medicare Advantage and commercial policies are the same

Medicare Advantage policies are slightly less restrictive

Medicare Advantage policies are much less restrictive

3%

60%

Q25. How do coverage policies (number and types of oncology biomarker tests covered) for your organization’s Medicare Advantage Plan
compare to your company’s commercial policies for oncology biomarkers?                        

12%
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The 2 main strategies payers use for determining reimbursement for predictive oncology biomarker tests 
are negotiating contracted rates with a laboratory or using the CMS laboratory fee schedule (Figure 30).

Figure 30   |   Payer Reimbursement Strategies for Oncology Biomarker Tests

Use the CMS laboratory fee schedule

Negotiate contracted rates with a lab or restricted network
of labs that must be used for the test to be covered

Set a maximum allowable based on a methodology that
reflects the typical amount charged by labs

Other

N=60 payers.

Q23. How does your organization determine the reimbursement amount for a predictive biomarker test?

47%47%

5%1%

No significant statistical differences were found between Medicare Advantage 
and commercial plans in coverage offered and in trends from 2020 to 2021.

Third-party reference laboratories are more typically used for processing NGS panels and genetic 
biomarkers than in-house laboratories (Table 14). Oncologists and pathologists report using third-
party laboratories at a similar frequency for NGS testing and genetic biomarker tests (83% and 70%, 
respectively). Fifty-two percent of survey respondents report that in-house pathology laboratories are 
used primarily for processing nongenetic biomarker tests.

In-House Pathology 
Laboratory

Third-Party Reference 
Laboratory Other

NGS/GSP 15% 83% 2%

Genetic biomarkers  
(not including NGS/GSP) 28% 70% 2%

Nongenetic biomarkers 52% 45% 3%

Table 14  |  Analysis Site for Oncology Biomarker Tests

N=50 oncologists, 30 pathologists.

Q17. Indicate below what proportion of patient tumor biopsies are sent to your hospital pathology laboratory versus a third-party 
reference laboratory.

“My understanding is that it is more advantageous to run your NGS tests in-house if you can. I’m in a big 
network and not every hospital has those in-house capabilities, so the ones that don’t, they send out to 
FoundationOne.”

— Hematologic oncologist 
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0% 20% 40% 60% 80%

Test sensitivity/specificity

Oncologist requested

Lab partner produces a 
comprehensive pathology report 

including test interpretation

Faster results

Size of the testing panel

Ability to integrate data
into your EHR system

Preferred partner/contract

Secures test reimbursement 
and/or patient

out-of-pocket costs

Availability of both liquid and 
tissue testing

N=30 pathologists.

Figure 31   |   Factors Considered Important When Choosing a Third-Party Reference Laboratory for
    NGS/GSP Test Processing

EHR, electronic health record.

Q8B. When selecting a third-party reference laboratory for NGS/GSP test processing, please rate the importance of the following
factors on a scale from 1-7.

Percent Very/Extremely Important

72%

66%

63%

50%

47%

44%

38%

38%

22%

Oncologists and pathologists believe 

that a 10-day window would be an 

appropriate length of time for a third-

party laboratory to process an NGS 
test (with a range of ±5 days reported).

The time to process NGS appears to be variable across 
the country, with oncologists and pathologists reporting 
anywhere from 10 days to over a month for NGS 
processing (from biopsy to test results). Physicians report 
the mean acceptable time for NGS test processing is 10 
days (±5 days), and the in-depth interviews mentioned 
that delays in starting treatments due to waiting for 
results is quite distressing to physicians and patients.

“Because the reference lab can take up to 3 weeks to process NGS panels, you need to deal with the 
patient’s anxiety. Of course, if the patient is highly symptomatic, then the best way to go is to start them 
on some form of treatment.”

— Hematologic oncologist 

“The pathology reports due vary between lab companies, but I think the differences are usually superficial.”

— Medical oncologist 

Test sensitivity/specificity, oncologist requests, and the ability of the laboratory partner to generate a 
comprehensive pathology report were cited by pathologists as being the most important factors they 
consider when selecting a third-party reference laboratory (Figure 31).
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Trends Impacting Utilization and Coverage of NGS Panels 
It may be difficult for hospital systems to compete with third-party 
reference labs which offer volume discounts on the number of  
assays run, large panels, and comprehensive reports linking the 
findings to all known clinical data, associated targeted therapies,  
and NCCN Guidelines. Some hospitals have found a niche in running 
cost-effective shorter panels, relying on the oncologists’ need for 
actionable information with faster turnaround times. The large panels 
will still be utilized should there be a need for additional information. 
Table 15 summarizes stakeholders perceptions of NGS panels made 
during the in-depth interviews.

“We run our own short panel but 
occasionally will still send out for 
comprehensive testing on a case-
by-case basis for patients where 
we are looking to determine 
clinical trial eligibility.”

— Pathologist 

Table 15  |  Summary of Stakeholder Perceptions of NGS Panels

Positives Challenges (Not Universal):

• When actionable, can improve patient 
outcomes

• Are advancing biomarker science/research

• Economic and efficient use of patient tissue  
(vs multiple single marker tests)

• Molecular pathology reports supporting 
course of action (treatment/clinical trials)

• Clinical utility (not always actionable)

• Clinical apathy (difficult staying abreast of new 
markers and clinical utility)

• Difficulty in interpreting test results

• Time to get test results

• Lack of tissue

• Financial (preauthorization, reimbursement,  
co-pays)

Source: In-depth telephone interviews (N=5 oncologists, 5 pathologists, 5 payers).

Figure 32 reports on provider opinions on NGS/GSP panels with respect to coverage, reimbursement, 
and testing logistics. Oncologist personal awareness of reimbursement for NGS panels is fairly low, 
with only 22% of oncologists strongly agreeing with having awareness of reimbursement and coverage 
for panels. Additionally, only 10% of respondents strongly agree that reimbursement is sufficient for 
NGS panels, a statistically significant decrease of 59% from 2020 (at 95% confidence). One additional 
statistically significant decrease was observed in oncologists who strongly agree that the time required 
for NGS test results is an issue, a decrease of 49% from 2020.

Only 10% of respondents strongly agree that reimbursement is sufficient for 

NGS panels, a statistically significant decrease of 59% from 2020 (at 95% confidence).
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Figure 32   |   Stakeholder Opinions on NGS/GSP Tests

N=50 oncologists, 30 pathologists.

Values in parentheses indicate percent change from 2020.

Q34. With regard to next-generation sequencing (NGS) technology and genomic sequencing panels (GSPs), please indicate whether you
agree or disagree with the following statements on a scale from 1-7.

I am aware of a patient’s reimbursement 
and coverage tests that I order

The time required to acquire a biopsy and 
receive the test results can be an issue

Obtaining enough tumor tissue from 
the biopsy for the test is a problem

Payer coverage and reimbursement
are su�cient

22%

16%

22%

31%

20%

28%

10%

3%

Percent Stongly Agree

(–59%)

(–49%)

Both oncologists and pathologists use a variety of means to access patients’ oncology biomarker test 
results. In Figure 33, 24% of oncologists and 25% of pathologists report the ability to access NGS data 
via their EHR system. Only 18% of oncologists and 3% of pathologists report that their organizations are 
planning NGS integration into their EHR system in the next year.

0% 10% 20% 30% 40% 50%

Oncologists

Pathologists

Figure 33   |   Provider Organization Plans Regarding NGS/GSP Data Integration

N=50 oncologists, 30 pathologists.

Q12. Please indicate whether your organization currently has or is planning to have NGS/GSP biomarker data integrated into your EHR system?

We currently have this capability

Plan to implement this capability
within the next 12 months

24%

25%

18%

3%
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Sixty-six percent of oncologists and 43% of pathologists report that a PDF of the patient’s data or 
laboratory report is inserted into the EHR system (Figure 34). The number of pathologists reporting on 
this practice increased by 51% in 2021 (at 90% confidence).

Figure 34   |   How NGS Data Are Currently Accessed 

A PDF of the patient’s NGS/GSP 
biomarker data or lab report is 

attached/linked or copy-pasted into 
the patient’s record in the EHR

NGS/GSP biomarker data are 
automatically populated into the EHR

A clinical decision support (CDS) app 
outside of the EHR with the patient’s 

NGS/GSP biomarker is used

NGS/GSP biomarker data
are NOT in the EHR

NGS/GSP biomarker data are 
accessed from the reference

lab’s website

NGS/GSP biomarker data are manually 
entered per patient into the EHR

A pop-up widget with the patient’s 
NGS/GSP biomarker data can be 

accessed within the EHR

N=50 oncologists, 30 pathologists.

Values in parentheses indicate a statistically significant percent change from 2020. 

Q11B. At your organization, please choose the answer that best reflects how you access patient NGS/GSP biomarker data.

0% 20% 40% 60% 80%

43%

66%

20%

13%

12%

0%

10%

6%

6%

6%

4%

6%

2%

0%

Oncologists

Pathologists

(+51%)

In Figure 35, pathologists rate convenience, faster results, and better management of patient data as the 
top 3 reasons to bring NGS testing in-house.

0% 20% 40% 60% 80%

Figure 35   |   Factors Considered Important When Deciding to Bring NGS/GSP Testing In-House

Percent Very/Extremely Important

N=30 pathologists.

Q14. When making decisions to bring NGS/GSP testing capabilities in-house, please rate the importance of the following factors on a 
scale from 1 to 7.

Convenience

Faster results

Better management of patient data

Ability of in-house pathology to interpret test 
results and recommend treatment

Infrastructure costs

Supports research goals

Financial benefits

Reimbursement issues

72%

67%

61%

56%

44%

39%

33%

33%
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“The way FoundationOne tests are so structured and their reports so comprehensive it is difficult for our in-house 
NGS panel to compete. It’s true that when we run the tests in-house, we tend to get results a little faster, maybe 
within 2 weeks, and everything gets uploaded directly into the EHR, which is another convenient feature.”

— Medical oncologist  

“I think as this becomes more and more 
standardized, NGS will become institutional, as 
opposed to the vendor route, and so things—the 
turnover time will go from 2 weeks to a week.”

— Medical oncologist  

When asked what the “ideal” format for receiving NGS data is, 49% of providers report that they would 
like NGS data to be automatically populated into their organization’s EHR system (Figure 36).

Figure 36   |   Provider Preference on Accessing NGS/GSP Biomarker Data

N=80 providers (50 oncologists, 30 pathologists).

Q11C. In an ideal world, how would you prefer to access patient NGS/GSP biomarker data?                

49%

1%2%

24%

13%

11%

A PDF of the patient’s NGS/GSP biomarker data or lab report is 
attached/linked or copy-pasted into the patient’s record in the EHR

A clinical decision support (CDS) app outside of the EHR with the 
patient’s NGS/GSP biomarker is used

A pop-up widget with the patient’s NGS/GSP biomarker data can be 
accessed within the EHR

NGS/GSP biomarker data are automatically populated into the EHR

NGS/GSP biomarker data are manually entered per patient into the EHR

NGS/GSP biomarker data are not in the EHR

More than one-fourth of survey respondents, 27% of oncologists and 28% of pathologists, report having 
an on-site third-party reference laboratory that processes oncology biomarker tests (Figure 37). Both 
oncologists and pathologists report that their organizations intend to bring a satellite laboratory on-site 
within the next 12 months (14% of oncologists and 9% of pathologists).
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Figure 37   |   Organizations With or Planning to Have an On-Site Third-Party Reference Laboratory

N=50 oncologists, 30 pathologists.

Q14B. Please indicate whether your organization currently has or plans to include a partnership with a third-party reference lab, whereby they
o�er on-site processing of oncology biomarker tests (on-site satellite).                

Currently includes

Intend to include in the next 12 months

27%

28%

14%

9%

Hospitals/health care systems may opt for 
performing NGS on-site once the technology has 
been standardized and more actionable markers 
discovered, which may result in faster turnaround time.
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Figure 38   |   Factors Considered Important in the Selection of an On-Site Third-Party Reference Laboratory

Percent Very/Extremely Important

Faster results

Better management of patient data

Convenience

Supports research goals

Confidence in lab partner’s ability to 
interpret test results and make 

treatment recommendations

Infrastructure costs

Lab partner handles reimbursement

Financial benefits

N=50 oncologists, 30 pathologists.

Q14C. When making decisions to have a third-party reference laboratory (on-site satellite), please rate the importance of the following
factors on a scale from 1-7.                   
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33%

67%

29%

25%

29%

25%
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50%
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For the purpose of processing NGS panels on-site, oncologists and pathologists report several factors 
that come into play when choosing an on-site third-party reference laboratory (Figure 38). Sixty-seven 
percent of pathologists report that confidence in the laboratory partner’s ability to interpret test results is 
the most important factor, whereas 62% of oncologists report the ability to produce faster results is the 
most important.

CMS 14-Day Rule
The CMS 14-day rule defines what charges a hospital must pay for Medicare inpatient or outpatient 
encounters. Generally, the hospital is responsible for any patient costs within 14 days of their discharge 
as an inpatient or outpatient.14 The hospital is reimbursed by Medicare on a fixed bundled fee schedule 
for the patient’s procedure: for inpatients the Medicare Severity Diagnosis Related Groups and 
outpatients the Ambulatory Payment Classification.15,16

Since the majority of solid tumor biopsies are collected as an outpatient procedure, the cost of the 
subsequent biomarker testing (occurring within 14 days) created a burden for the hospital or caused 
biomarker testing to be delayed beyond 14 days. As a consequence, an exemption to the 14-day rule 
was created by CMS for outpatient biopsy collection procedures for advanced diagnostic laboratory 
tests (ADLTs). The date of service for these tests becomes the date the test is run instead of the biopsy 
collection date, effectively unbundling the procedure. The laboratory submits a claim to Medicare as 
opposed to the hospital having to cover the cost.14 
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Outpatient
Overall, most oncologists and pathologists report that the 
majority of tumor biopsies, and subsequent biomarker 
testing, is conducted on an outpatient basis. The absence 
of any mention of the 14-day rule exemption for oncology 
biomarker testing by any respondents during the in-depth 
interviews may indicate a general lack of awareness by 
oncologists and pathologists.

“The 14-day rule has only been an issue a few 
times because most of the patients get their 
testing done on an outpatient basis.”

— Hematologic oncologist

“The majority of tumor biopsies are done on an 
outpatient basis. They are mostly outpatient for 
small biopsies.”

— Pathologist

“It’s uncommon to get a request for NGS 
testing on an inpatient-derived sample. That 
includes hospital-based procedures, which 
are on an outpatient basis. I believe as long 
as it’s a 23-hour stay or less, I believe that still 
qualifies as an outpatient collection.”

— Pathologist

Another scenario at play involves the private pathology services being employed by the hospital (on-site) to 
service the off-site processing of oncology biomarker tests. In this scenario, it does not matter if the patient is 
admitted or discharged. Their biomarker testing is considered outpatient, and the 14-day exemption applies.

Inpatient
In hospital systems where oncology biomarker tests are overseen by the pathology department, NGS tests 
are sometimes revised or redirected by the pathologist during the inpatient stay and post-discharge. The 
reasons for biomarker test order changes are varied and can include preferred laboratory panels, sequencing 
of tests depending on the availability of tissue, use of contracted laboratories, insufficient tissue for NGS 
tests, and hospital cost containment as it pertains to the CMS 14-day rule. In Figure 39, oncologists report 
on the frequency of these changes for NGS and single biomarker tests for hospitalized patients. Depending 
on the test type, 37% to 40% of oncologists report that oncology biomarker tests (including NGS) are 
revised or redacted in greater than 50% of their patients beyond the 14-day window. For NGS tests only, 
33% of oncologists report changes in greater than 50% of patients within the 14-day window and 29% report 
changes in greater than 50% of patients who have an inpatient status.

Figure 39   |   Frequency in Which an Oncology Biomarker Test and/or NGS Panel of Hospitalized Patients Is 
      Changed by the Pathologist (Revised or Redirected)

NGS/GSP Panel

Oncology Biomarker Test (Excluding NGS/GSPs)

Beyond the 14-day post 
discharge window

N=50 oncologists.

Q22B. Is an order for an NGS panel or an oncology biomarker changed by the pathologist (revised or redirected)?

While inpatient

Within the 14-day hospital 
discharge window

Beyond the 14-day post 
discharge window

While inpatient

Within the 14-day hospital 
discharge window
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Occurs in >50% of Hospitalized Patients
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Oncologists and pathologists who participated in the in-depth interviews report varying scenarios that 
impact their response to the 14-day rule. Some hospital systems who are monitoring the impact of NGS 
testing on overall costs will have the oncologist and/or pathologist delay submission for the NGS tests 
until outside the 14-day window. In some cases, other single biomarker tests deemed appropriate for 
testing will be conducted in the interim where appropriate or NGS test will be performed if it is deemed a 
medical necessity.

“I’m in a public hospital, so it gets between us and 
patient care [CMS’s 14-day rule]. I can look at ways 
to circumvent that, and one way is to do hot-spot 
testing (eg, EGFR, ALK, and PD-L1). With that, 
you are most likely able to capture 35% to 40% of 
what’s happening and then just leave the others 
for later [post-discharge and 14 days].”

— Medical oncologist

“That’s more of a case-by-case basis. I personally 
would call back the oncologist and explain the 
14-day rule, you know, is this ‘want’ or ‘need,’ or for 
all I know there could have been a medical student, 
a resident involved who’s completely unaware, and 
so it’s a conversation we have. They will tell us if it’s 
a medical necessity or if we can wait a few weeks.”

— Medical oncologist

“In my current job, no one has told me yet to wait until the patient has been discharged, etc, the 14-day rule. 
But at my prior institution, which was an academic medical center, there were concerns about that, and 
we were essentially told to wait until the patient was outside the window unless it’s absolutely mandatory.”

— Pathologist

In some cases, study participants report that their hospital is not tracking pathology department 
budgets/expenditures and are unaware of the impact of NGS testing within the 14-day window.

Previous editions of this report have reported on concerns with the validity 

of liquid biopsy testing, particularly false-negative results due to low 

amounts of circulating tumor DNA (ctDNA). 

Sensitivity, the ability to detect a biomarker (low false-positive), appears to 

be comparable to a solid tumor biopsy. A prospective, clinical concordance 

study assessed EGFR and ALK variant concordance between liquid and 

tissue biopsy in patients with NSCLC using a 17-gene liquid biopsy assay. 

The data demonstrated that overall tissue-liquid concordance for EGFR 

alterations and ALK variants assessed were 94% and 96%, respectively, in 

patients with metastatic disease. An initial liquid biopsy assessment may be 

clinically helpful when obtaining a tissue biopsy is challenging.17

Liquid Biopsy 
Validation and 
Concordance 

Liquid Biopsy
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In Table 16, respondents report on the positives and challenges associated with liquid biopsy tests.

Table 16  |  Summary of Stakeholder Perceptions of Liquid Biopsy Tests

Positives Challenges (Not Universal):

• Easy to obtain sample (noninvasive) • Limited clinical data supporting specificity  
and sensitivity

• High false-negative rate

• Limited clinical data supporting clinical utility

• Data are not as robust as compared to tumor biopsies

Source: In-depth telephone interviews (N=5 oncologists, 5 pathologists, 5 payers).

Figure 40 highlights stakeholder opinions on ctDNA NGS/GSP liquid biopsy tests with respect to 
utilization, testing process, timing, and reimbursement. More than one-fourth (27%) of oncologists 
surveyed strongly agree that sufficient clinical evidence exists to incorporate liquid biopsy tests into 
routine clinical practice.
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Su�cient evidence exists to incorporate 
ctDNA NGS/GSP liquid biopsy tests into 

routine clinical practice

Obtaining enough tumor ctDNA from 
the biopsy for the test is a problem

Reflex tissue biopsy tests should be 
done following liquid biopsy testing

A tissue biopsy test should only be 
done following a negative or 

inconclusive liquid biopsy test

I routinely order a ctDNA NGS/GSP liquid 
biopsy in conjunction with a tumor biopsy

A liquid biopsy test is only run 
when tissue is not available

The time required to acquire a biopsy and 
receive the test results can be an issue

I am aware of a patient’s reimbursement 
and coverage for tests that I order

Payer coverage and reimbursement 
are su�cient

I routinely order a ctDNA NGS/GSP liquid 
biopsy instead of a tumor biopsy

N=50 oncologists.

Figure 40   |   Oncologist Opinions on the Utilization of ctDNA NGS/GSP Liquid Biopsy Tests

Q34A. With regard to ctDNA (liquid biopsies) next-generation sequencing (NGS) technology and genomic sequencing panels (GSPs),
please indicate whether you agree or disagree with the following statements.

Percent Agree/Strongly Agree

27%

24%

20%

18%

18%

16%

16%

14%

10%

6%

“Currently we are not covering 
any liquid biopsies, but we 
are actively monitoring the 
data as it’s coming out. I 
know it has proven definitely 
to be of value in lung cancer 
and gastric cancers, maybe 
in pancreatic cancer, so we 
are reviewing the data.”

— Commercial payer
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Figure 41 shows oncologists who strongly agree with the following factors that are considered when 
making utilization decisions for liquid biopsy tests. Almost half of oncologists report that inability to get 
a tissue sample (49%), appropriateness for testing at disease progression (47%), and ease in obtaining 
samples (47%) are important considerations.
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Inability to acquire su�cient 
tissue via tumor biopsy

Appropriate for testing
at disease progression

Easy to obtain sample for testing

Make treatment decisions sooner

Convenient for patient

Cost/Reimbursement

Appropriate for testing
at disease diagnosis

Appropriate for cancer screening

N=50 oncologists.

Figure 41   |   Factors Considered Important When Making Utilization Decisions for Liquid Biopsy Tests

Q34B. When making utilization decisions for liquid biopsy tests, please rate the importance of the following attributes on a scale from 1-7.

Percent Agree/Strongly Agree

49%

47%

47%

43%

41%

41%

37%

29%

“Over time, I think [liquid biopsy] is going to become more 
accessible as the cost goes down; it will kind of become 
a good partner to solid biopsies.”

— Hematologic oncologist 

“Clearly liquid biopsies and NGS, all 
of these biomarkers, are going to 
become vastly more important.”

— Medicare Advantage payer 
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Trends Influencing Targeted Therapy Utilization and Coverage 
The factors influencing utilization and/or coverage for new targeted therapies (Figure 42) experienced 
significant changes in 2021.

In 2021, payers reported statistically significant increases in the importance of the following factors 
influencing coverage:

• Improved survival versus current standard of care (+22%)

• Improved duration of remission (+26%)

• FDA approval of indication (+29%)

• Compendia (NCCN) listing of off-label indication (+96%)

• Direct cost of therapy (+42%)

• Direct cost of a predictive biomarker and/or companion diagnostic test (+23%)

Oncologists reported significant changes in the importance of 3 factors influencing utilization:

• Availability of the predictive biomarker test increased 66% (at 95% confidence)

• Payer coverage of biomarker test increased 47% (at 90% confidence)

• Direct cost of biomarker test decreased 21% (at 95% confidence)
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Figure 42  |   Factors Impacting Utilization and/or Coverage Decisions for New Targeted Therapy

N=50 oncologists, 60 payers.

Oncologists Payers

Percent Very/Extremely Important

NA, not asked.

Values in parentheses indicate a statistically significant percent change from 2020.

Q1. When making <coverage/utilization> decisions for new targeted therapies, please rate the importance of the following attributes on a
scale from 1-7.

“They have to be effective, 
survival data, then side effects 
and tolerability.”

— Medicare Advantage payer

“I’m supportive of the more targeting that we can do before the therapy 
or during the therapy to increase the likelihood that it’s going to be 
maximally effective and minimally destructive, the better off we are.”

— Medicare Advantage payer 
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“Less time driving to the office means more time I can tune in to continuing education, so I’ve gotten a lot of CME 
[continuing medical education] credits over the last year and a half. I feel like I’m smarter than I was 2 years ago.”

— Medicare Advantage payer

Information considered important in utilization and/or coverage decisions for new targeted therapies 
is depicted in Figure 43. In 2021, there was a statistically significant increase of 75% in the number 
of oncologists reporting on the importance of molecular pathology report recommendations (at 95% 
confidence), making it and peer-reviewed journals the most important factors for oncologists for 
utilization of a targeted therapy.
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Figure 43  |   Information Considered in Coverage and/or Utilization Decisions for New Targeted Therapies

N=50 oncologists, 60 payers.

Oncologists Payers

Percent Very/Extremely Important

NA, not asked.

Values in parentheses indicate a statistically significant percent change from 2020.

Q2. When making <coverage/utilization> decisions for new targeted therapies, please rate the importance of the following sources of
information on a scale from 1-7.
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Approximately 27% to 37% of oncologists experience these challenges that impede the utilization 
of target therapies in greater than 50% of their patients (Figure 44). During the in-depth interviews, 
oncologists mentioned that these factors are patient specific or situational, ranging from cost/
reimbursement issues to biomarker test–related challenges.

0% 10% 20% 30% 40%

N=50 oncologists.

Figure 44   |   Frequency of Factors Impeding the Utilization of Targeted Therapies

Q6A. Please indicate in what percent of your patients do the following factors impede your utilization of targeted therapies on the
following scale, from None (0% of patients) to All (100% of patients).

Occurs in >50% of All Patients

37%

31%

31%

31%

31%

29%

27%

The amount of time required 
to get biomarker test results

Inability to get a su�cient 
tissue sample

Insu�cient biomarker 
reimbursement

Patient’s inability to pay 
out-of-pocket costs

The time required to collect 
the biopsy test

Inconclusive biomarker
test results

Challenges in interpreting 
biomarker test results

During the in-depth interviews, oncologists and pathologists shared the benefits of molecular tumor 
board meetings, which often focus on their most challenging cases. Of those respondents who said they 
attend regular molecular tumor board meetings (N=42 oncologists and 24 pathologists), the timing of 
patient review at diagnosis and/or relapse is shown in Figure 45.

0% 20% 40% 60% 80%

Oncologists

Pathologists

Figure 45   |   Time of Patient Review by Molecular Tumor Board

N=42 oncologists, 24 pathologists.

Q20. At your organization, when do oncology patients typically get reviewed by the molecular tumor board?

At diagnosis and 
again at relapse

At diagnosis

At relapse

43%

71%

33%

17%

24%

13%

“The complex and borderline patients are reviewed at our weekly molecular tumor board meetings. 
You’d find the medical oncologist, the radiation oncologist, the surgical team, and pathologists there.”

— Hematologic oncologist
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“I read a lot about biomarkers, and I try to keep up. We 
have a dedicated staff in our Technology Assessment 
Committee that constantly reviews the literature, and we 
have good oncology representation in our committee, 
which keeps us ahead of the game since it is a very 
rapidly expanding field.”

— Commercial payer 

“[I stay apprised of the changes in precision medicine 
by] using reference applications, like UpToDate and 
the NCCN Guidelines and apps. My only complaint 
is they do not do real-time updates. Otherwise, it’s 
reading up online and attending conferences and 
just word of mouth from colleagues.”

— Hematologic oncologist

In Figure 46, stakeholders report on the effectiveness of a variety of educational tools to further their 
knowledge of precision medicine. In 2021, the number of pathologists rating thought leader presentations 
as very/extremely effective had a statistically significant increase of 60%. In addition, the number 
of payers rating the effectiveness of reading and studying scientific publications had a statistically 
significant increase of 43%.

Values in parentheses indicate a statistically significant percent change from 2020.

Q9D. What is the most e�ective way you personally use to increase your clinical knowledge and change how you work (eg, biomarker testing,
targeted therapies and their sequencing) on a scale from 1-7?

N=50 oncologists, 30 pathologists, 60 payers.
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Figure 46  |  Stakeholder Ratings of the E	ectiveness of Oncology Knowledge-Based Resources
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Values in parentheses indicate a statistically significant percent change from 2020.

Q9E. Please indicate the areas of precision oncology that you are most interested in learning about on a scale from 1-7.

Percent Very/Extremely Interested

N=50 oncologists, 30 pathologists, 60 payers.
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Figure 47  |  Stakeholder Areas of Interest in Precision Medicine
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During the in-depth interviews, pathologists were most likely 
to express the need for continuing education, as changes in 
precision medicine threaten to outpace them.

Figure 47 explores the areas of precision medicine that 
stakeholders are most interested in learning about. While interest 
exists across many topics, 59% of oncologists are most interested 
in treatment sequencing, a statistically significant increase of 63% 
(at 95% confidence), which places it as the top area of interest.

“It is very difficult to stay up-to-date. I 
make a good faith effort, but I would 
say that a lot of the pathologists 
that I work with that I know in the 
community are lagging behind 
some of the knowledge base.”

— Pathologist 

“Sequencing of treatment 
and management would 
be the main thing to learn.”

— Hematologic oncologist  

“CMEs are very helpful in this area, and there’s been some good certification programs related to PD-L1. 
Beyond that, when you get into some of the other complex signatures, you know, KRAS mutation analysis, 
that’s becoming popular, but there’s really a lack of training availability for pathologists for that one.”

— Pathologist 
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Patients in established oncology lines of services were less impacted (where possible), but the screening 
of new patients slowed down, as patients were not coming in for appointments. One pathologist in a 
particularly hard-hit area reported that oncology testing completely stopped for 6 months in order to run 
COVID-19 testing.

“Where I worked, we basically got rid of all 
oncology testing for almost—for at least 6 months 
and did nothing but COVID-19 testing in the lab. 
Since the Delta variant emerged, we broke an 
internal record a few days ago for the highest 
number of COVID tests that we do in a day.”

— Pathologist 

“We are back to pre-pandemic levels now. 
Regarding telemedicine, which we almost hardly 
used before, now we use it about 20% of the time; 
everybody wants to keep it so that’s here to stay.”

— Medical oncologist  

“Many oncology patients were afraid to go  
to see their doctor, so overall utilization— 
not just biomarker tests but utilization of all 
services, medications, visits, hospitalizations, 
everything went down in general but 
especially for oncology patients.”

— Commercial payer 

“So we did more telemedicine visits to 
minimize any exposure, so that’s something 
COVID has taught us to do, more televisits.”

— Hematologic oncologist 

“I think one of the lasting changes from the pandemic is that there’s going to be a lot more telemedicine in 
the future, which helps a lot, especially in rural areas where there’s always been a challenge for access.”

— Medicare Advantage payer 

“There was minimal reduction, I would say, in particular areas of pathology that are considered more acute, 
so hematopathology, right, if you’ve got leukemia or a lymphoma, you’re still showing up to the hospital, 
doesn’t matter if there’s COVID or not.”

— Pathologist 

Impact of the COVID-19 Pandemic

The in-depth interviews revealed that all respondents reported a decreased use of 
oncology biomarker testing and services during the height of the pandemic in 2020.

Telemedicine may be here to stay.

Eventually, inpatient visits resumed but oncologists say that telemedicine may be here to stay for 
appointments that do not require a physical examination. Patients appreciate the convenience that 
telemedicine affords them.

The pandemic also impacted some oncology biomarker testing and patent treatments, most likely in the 
form of delayed testing or treatment starts. During the in-depth interviews, 1 pathologist mentioned that 
critical patients (like hematology) were not impacted and able to continue treatment. One oncologist 
mentioned that he replaced tumor biopsies with liquid biopsy testing for a subset of patients who were 
elderly with comorbidities to lower the risk of a more invasive test. Additionally, in another instance, an 
oncologist mentioned he was delaying treatment when necessary or trying an oral therapy first when 
intravenous (IV) treatments were not possible.
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“At our hospital, patients in established oncology 
lines of service were not impacted. For new 
patients, a slowdown in screening occurred 
because of patients not coming in for a period.”

— Pathologist 

“The pandemic has changed what type of 
biomarker testing we do. For example, I started 
doing liquid biopsies in lung patients to reduce the 
risk, we’re talking 75-plus, with comorbidities.”

— Medical oncologist 

“Currently, all specialty visits are covered under telehealth. We were actually going to change that about 2 or 
3 months ago to try to restrict it a little bit, but then the Delta variant came, so we shelved that plan. Currently, 
we would review it again, probably next year to see if we need to change any benefit, but I don’t anticipate 
there’s going to be much because the telehealth services have been received quite positively, both by our 
providers and members.”

— Commercial payer 

“Sometimes we would defer starting treatment for a couple of weeks or maybe try out some oral therapies 
instead of IVs if it was possible. Even that was not optimal, but we went back to normal—we’re really back to 
normal for a while now.”

— Medical oncologist 

Payers report that they continue to work remotely or in a hybrid in-person/remote model. Due to the 
increased use of telemedicine, 1 payer reported during the in-depth interviews that his organization was 
looking at their policies for telemedicine visits but decided to keep the status quo due to the pandemic 
and the positive feedback from providers and members.
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“I think that eventually the future will be in 
liquid biopsies for residual disease, right, like 
circulating tumor cells and circulating DNA, 
and will benefit patients at high risk for relapse, 
just to capture the relapse sooner.”

— Medical oncologist 

“For a lot of metastatic solid 
tumors, lung cancer, pancreatic, 
colorectal, prostate. Typically, I 
consider that standard of care 
for many of these solid tumors.”

— Hematologic oncologist  

“Natera is a new test (tumor and blood), and 
they provide a recurrence score from a liquid 
biopsy, trying to predict recurrence if they 
get circulating tumor cells. They are trying to 
match the signature.”

— Pathologist 

“I think it’s reasonable to do next-generation 
sequencing when you have 2 or more 
mutations that can be captured altogether, 
and that does happen probably more in lung, 
pancreatic, biliary, and colorectal. In the case 
of breast cancer, it is still taken on a case-by-
case scenario.”

— Medical oncologist  

“I hope in the future, liquid biopsy and ctDNA 
blood tests will become increasingly 
sensitive and have a high concordance with 
tissue-based results. There could be a role 
for screening and tracking progression.”

— Pathologist 

“It depends on the cancer and number of markers. For 
example, I’d get in-house pathology testing for MMR/MSO 
for endometrial and then save the cost and the difficulty 
of the whole NGS. But, once there are several targets like 
MMR, NTRK, at that point it no longer makes sense to do 
them all separately, so NGS becomes the best option.”

— Medical oncologist

“We are excited about this test because it’s 
going to allow us to use to treat or to stratify 
but also to de-escalate treatment, which is 
something that traditional NGS testing we 
had not used for before.”

— Medical oncologist  

“If you are ordering NGS in settings where there’s very 
low frequency of actionable results, you could say it adds 
to cost of care significantly. My sense is that when the 
number of actionable markers are altogether 5% to 10% 
with a closer range of 5%, you could say that it would be 
compelling simply to do it in every case.”

— Pathologist 

“Actionable biomarkers is the magic word. 
Unfortunately, sometimes we’re bombarded 
with test results that we don’t know what to do 
with when they do the whole human genome. 
People are reluctant to do testing when they’re 
not sure what to do with the results.”

— Medicare Advantage payer

Future of Precision Oncology 
The Evolution of Liquid Biopsies 
Oncologists and pathologists anticipate future changes with regards to liquid biopsy and ctDNA blood tests. 
They hope to see validated tests with increasing sensitivity and specificity, which would provide applications 
for screening the population, tracking disease progression, and de-escalating treatment for responders.

Need to End Single Genetic Biomarker Testing? 
During the in-depth interviews, participants noted that currently, 
as priced, use of NGS testing is considered cost prohibitive in 
every single patient, and providers and payers alike are concerned 
with obtaining actionable test results. The number of actionable 
biomarkers required to make widespread use of NGS feasible is up 
for debate, as 1 oncologist said 2 or more mutations per tumor type 
would be acceptable; however, 1 payer said that they would want to 
see 5 actionable biomarkers. 
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Legislative Update 
Multiple states have introduced legislation to open access to biomarker testing by removing health insurance 
obstacles. Recently Illinois, Louisiana, and California have enacted such legislation, which require state-
regulated health plans to cover biomarker testing or remove prior authorizations for biomarker testing.3-5

The Illinois law requires state-regulated insurance plans and Medicaid to provide biomarker testing for 
people with advanced or metastatic stage III or IV cancer, including during progression or recurrence. 
Biomarker testing includes, but is not limited to, single analyte tests, multiplex panel tests, and partial or 
whole genome sequencing. The law becomes effective on January 1, 2022.3

Louisiana’s law requires any health plan renewed or delivered in the state to provide coverage for genetic or 
molecular testing for cancer, including tumor mutation testing, NGS, hereditary germline mutation testing, 
pharmacogenomic testing, whole exome and genome sequencing, and biomarker testing. The law becomes 
effective on January 1, 2022.4

The California law prohibits insurers from requiring prior authorizations for biomarker testing for people with 
metastatic stage III or IV cancer, including during progression or recurrence. The law applies to California 
health care service plan contracts or health insurance policies, including Medi-Cal managed care policies, 
and begins on July 1, 2022.5

GRAIL Update18 
New interim data from the PATHFINDER study, which evaluates Galleri®, a multi-cancer early detection 
blood test, demonstrated that Galleri detected 28 cancers across 13 types: breast, colon or rectum, head 
and neck, liver and bile duct, lung, lymphoid leukemia, lymphoma, ovary, pancreas, plasma cell neoplasm, 
prostate, small intestine, and Waldenstrom macroglobulinemia. Approximately 40% (9/23) of new cancers 
detected were late stage I-II, and more than half (13/23) were detected at stage I-III.

MATCH Update19 
Recent data from the National Cancer Institute Molecular Analysis for Therapy Choice (NCI-MATCH) trial 
revealed that approximately 38% of the 5954 patients with refractory malignancies harbored an actionable 
alteration. Additionally, multiple actionable mutations were found in 12% of specimens, and resistance-
conferring tumor mutations were found in 71% of specimens. The tumor biopsy specimens were analyzed 
with NGS and selected immunohistochemistry.

TAPUR Update20 
The Targeted Agent and Profiling Utilization Registry (TAPUR) study is a phase II, nonrandomized, open  
label clinical trial seeking to identify drug activity. Participants are enrolled in cohorts defined by tumor  
type, genomic alteration, and study drug. To find updates on specific patient cohorts in TAPUR, visit  
https://www.tapur.org/news.

ARPA-H21

The White House’s proposed Advanced Research Projects Agency for Health (ARPA-H) intends to invest 
in breakthrough technologies and broadly applicable platforms, capabilities, resources, and solutions that 
have the potential to transform important areas of medicine and health for the benefit of all patients and 
that cannot readily be accomplished through traditional research or commercial activity. ARPA-H could 
change how we prevent, treat, or cure a range of diseases, including cancer and other diseases that have a 
significant impact on Americans’ health and quality of life.

Other Future of Precision Oncology Findings
New modalities or combinations of technologies are expected.

“I see biomarker utilization increasing quite a bit in the future. What’s unclear is which of the modalities may 
be multiplexed in a broader algorithm, for example, some combination of gene expression profiling plus 
tumor mutational burden plus IHC scoring, as opposed to any 1 of those, but we’ll see what happens.”

— Pathologist 
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“Precision medicine will continue to evolve and will expand outside of academic settings. There’s always 
kind of a trickle down to the community, and I think these tests will become more and more prevalent and 
they’ll be better accepted.”

— Oncologist 

Oncology biomarker utilization may be mainstreamed, allowing community settings to keep closer pace 
with academic hospitals.

Oncologist and pathologist hopes for the  
future of precision medicine include:

•   New technologies

•   Additional screening tests to determine eligibility for targeted therapies

•   Data/evidence to help identify tumor profiles based on ethnicity

•   Performing NGS on-site 

•   Gene signature tests used in multiple tumor types and as a prognostic tool

•   Mainstreamed oncology biomarker utilization 

•   Permanence of telemedicine 
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Key Findings 
• The number of oncologists utilizing liquid biopsy in NSCLC increased from 50% in 2020 to 83% in 

2021, an increase of 66% (statistically significant at 95%)

• Oncologists report that patients continue to ask for biomarker testing

• Utilization of NGS has become widespread, with 87% of oncologists reporting they utilize the 
FoundationOne® CDx; however, payer coverage lags for the test at 68%

• Reimbursement amounts remain unsatisfactory for NGS testing according to 33% of oncologists and 
34% of pathologists

• For the majority of the common tumor types examined in this research, most oncologists prefer a 
comprehensive NGS panel versus a short panel or single biomarker tests 

• Utilization of liquid biopsies for the collection of ctDNA for subsequent NGS is becoming more common 
with 67% of oncologists reporting they use the 2 FDA-approved liquid biopsy tests

• 63% of oncologists report that the molecular pathology report (an increase of 75% from 2020)  
and peer-reviewed journals are their most important sources of information influencing targeted 
therapy utilization

• Both oncologists and pathologists (59% and 94%, respectively) reported that the predictive power to 
identify treatment options is the most important influencer when choosing an oncology biomarker test 
in 2021 (statistically significant increases over 2020 of 64% and 34%, respectively)

• The early phases of the COVID-19 pandemic saw significant decreases in biomarker testing. The use  
of telehealth technology for office visits not requiring physical examination has become widespread 
and may persist post-pandemic

• Legislative initiatives are occurring at the state level to mandate coverage of oncology biomarker 
testing and remove utilization barriers.3-5 Although only a handful of states have passed legislation to 
this effect, it may become more common 

• Due to the rapid evolution of precision oncology, oncologists need education on the sequence of 
treatments

• The in-depth interviews revealed that all respondents reported a decreased use of oncology biomarker 
testing and services during the height of the pandemic in 2020
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Appendix 
Table 17  |  Utilization/Coverage of Oncology Biomarker Tests 

Biomarker Test
Oncologists Pathologists Payers

2021 2020 2021 2020 2021 2020

NSCLC

HER2 79% 76% 66% 73% 97% 92%

KRAS 89% 79% 81% 90% 96% 92%

EGFR 88% 85% 100% 97% 97% 94%

Liquid Biopsy 83% 50% 50% 27% 78% 80%

ALK 89% 96% 100% 97% 90% 94%

MET Mutation/Amplification 73% 70% 65% 37% 85% 84%

BRAF 84% 87% 93% 90% 95% 98%

BRAF V600 E/K 85% 85% 86% 75% 90% 93%

PD-L1 90% 91% 100% 93% 89% 81%

MEK1 73% 70% 65% 37% 86% 84%

PIK3CA 66% 55% 70% 57% 73% 73%

ROS1 72% 91% 97% 86% 82% 78%

RET 88% 80% 93% 82% 76% 86%

MET 81% 89% 87% 83% 85% 88%

MET exon 14 skipping 83% NA 73% NA 72% NA

EGFR T790M 87% NA 96% NA 85% NA

EGFR exon 21 substitution 84% NA 93% NA 84% NA

EGFR exon 19 substitution 85% NA 86% NA 84% NA

KRAS-G12C 89% 79% 81% 90% 96% 92%

Breast Cancer

HER2 94% 94% 100% 100% 100% 98%

PIK3CA 92% 83% 55% 66% 88% 81%

BRCA1/2 98% 91% 97% 97% 96% 98%

therascreen® PIK3CA RGQ PCR Kit 53% NA 10% NA 67% NA

Gene Expression Signature Panel(s) (ie, Oncotype DX®) 81% 82% 81% 82% 83% 78%

PD-L1 in Triple-Negative Breast Cancer 90% NA 94% NA 90% NA

Melanoma

BRAF 92% 96% 94% 96% 96% 98%

BRAF V600 E/K 90% 94% 94% 89% 92% 90%

KIT 80% 70% 73% 77% 83% 83%

PD-L1 91% 87% 72% 75% 92% 78%

N=50 oncologists, 30 pathologists, 60 payers (in 2021 and 2020).

N sizes vary for each biomarker due to the removal of “Don’t know” responses.

NA, not asked.

Q21. For the following list of oncology biomarkers, please indicate your current <coverage/utilization>.
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Biomarker Test
Oncologists Pathologists Payers

2021 2020 2021 2020 2021 2020

Prostate Cancer

BRCA1/2 91% NA 57% NA 94% NA

Liquid Biopsy 63% NA 15% NA 67% NA

Ga-PSMA PET Scan 49% NA 4% NA 66% NA

Table 17  |  Utilization/Coverage of Oncology Biomarker Tests  (continued)

Colorectal Cancer

Cologuard® 60% 47% 46% 57% 96% 91%

EGFR 77% 78% 81% 79% 95% 89%

KRAS in Colorectal Cancer 94% 96% 91% 90% 93% 96%

RAS 90% NA 91% NA 94% NA

BRAF 74% NA 94% NA 96% NA

N=50 oncologists, 30 pathologists, 60 payers (in 2021 and 2020).

N sizes vary for each biomarker due to the removal of “Don’t know” responses.

NA, not asked.

Q21. For the following list of oncology biomarkers, please indicate your current <coverage/utilization>.

Hematologic Malignancies

BCR-ABL in CML 76% 88% 97% 100% 86% 80%

CD33 for AML 77% 81% 79% 88% 85% 86%

FLT3 in AML 77% 86% 96% 96% 84% 86%

KIT D816V Aggressive Systemic Mastocytosis (ASM) 72% 73% 64% 53% 72% 54%

PDGFRB in MDS 86% 49% 67% 71% 76% 67%

PML-RARa in Acute Promyelocytic Leukemia 87% 79% 100% 92% 80% 74%

17P deletion in CLL 94% 83% 82% 86% 80% 85%

IDH1 in Acute Myeloid Leukemia (AML) 87% NA 93% NA 88% NA

IDH2 in Acute Myeloid Leukemia 89% NA 89% NA 88% NA

EZH2 in Follicular Lymphoma 81% NA 46% NA 80% NA

Gastrointestinal Cancer

HER2 in Esophago-gastric Adenocarcinoma 92% 91% 97% 97% 98% 88%

PD-L1 in Esophageal Cancer 88% NA 93% NA 92% NA

PD-L1 in Gastric Cancer 85% NA 90% NA 92% NA

KIT in GIST 83% 76% 97% 93% 82% 85%
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Biomarker Test
Oncologists Pathologists Payers

2021 2020 2021 2020 2021 2020

NGS/GSP

FoundationOne® CDx 87% 80% 87% 82% 68% 74%

FoundationOne® Liquid CDx 67% NA 57% NA 63% NA

Guardant360® CDx 59% NA 18% NA 61% NA

ThermoFisher Oncomine™ Dx Target Test 21% 29% 20% 30% 54% 63%

NGS/GSP LDTs 25% 43% 35% 26% 55% 50%

5-50 Gene Solid Tumor Genomic Sequencing Panel 
(CPT 81445)

26% 33% 45% 50% 57% 62%

51+ Gene Solid and Hematologic Tumor Genomic 
Sequencing Panel (CPT 81455)

26% 39% 50% 57% 53% 57%

MSK-IMPACT 15% NA 7% NA 46% NA

Germline NGS 39% NA 37% NA 53% NA

N=50 oncologists, 30 pathologists, 60 payers (in 2021 and 2020).

N sizes vary for each biomarker due to the removal of “Don’t know” responses.

NA, not asked.

Q21. For the following list of oncology biomarkers, please indicate your current <coverage/utilization>.

Other Cancers, Disorders, and Pan-Tumor

Microsatellite Instability High (MSI-H)/Mismatch Repair 
Deficient (dMMR)

94% 83% 97% 97% 70% 69%

NTRK Fusion 84% 89% 82% 77% 73% 90%

therascreen® FGFR RGQ RT-PCR Kit 41% NA 12% NA 61% NA

FGFR in Bladder Cancer 74% 85% 42% 50% 77% 80%

FGFR2 in Cholangiocarcinoma 88% NA 96% NA 51% NA

PD-L1 in Cervical Cancer 82% NA 83% NA 86% NA

PD-L1 in Head and Neck Cancer 85% NA 90% NA 85% NA

Gene Expression Signature Panel(s) for Other Tumors 
(Non-Breast Cancer)

51% 52% 59% 67% 65% 67%

BRCA1/2 in Ovarian Cancer 91% NA 87% NA 98% NA

Liquid Biopsy in Ovarian Cancer 65% NA 25% NA 69% NA

BRCA1/2 in Pancreatic Cancer 89% NA 50% NA 92% NA

PD-L1 in Urothelial Cancer 87% NA 87% NA 85% NA

Tumor Mutational Burden (TMB) 80% 66% 89% 79% 69% 58%

PIK3CA-Related Overgrowth Spectrum 44% NA 20% NA 35% NA

KRAS-G12C 85% NA 80% NA 90% NA

Table 17  |  Utilization/Coverage of Oncology Biomarker Tests  (continued)
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