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ABSTRACT

BACKGROUND: Comprehensive genomic profiling (CGP) is a next-generation 
sequencing-based methodology that detects 4 classes of genomic altera-
tions, as well as gene signature biomarkers such as microsatellite instabil-
ity and tumor mutational burden. In the context of precision oncology, CGP 
can help to direct treatment to genomically matched therapies.

OBJECTIVE: To describe the results of a 3-year observational analysis of 
patients undergoing testing with CGP assays (either FoundationOne or 
FoundationOne Heme) at a community oncology practice after a regional 
health plan implemented a medical policy that enabled coverage of CGP.

METHODS: A retrospective analysis of medical records was completed 
at the oncology practice from November 2013 to January 2017; this date 
range was chosen to coincide with the regional health plan’s medical policy 
implementation of CGP. The medical policy provided coverage of CGP for 
patients with advanced solid and hematologic cancers. A medical record 
review assessed all previous and current molecular test results, matched 
therapy or clinical trial enrollment, and clinical outcomes (clinical benefit 
or disease progression). The potential cost diversion, from payer to study 
sponsor, for patients who enrolled in clinical trials was explored.

RESULTS: There were 96 patients in the community oncology practice who 
received CGP over the 3-year period, 86 of whom had clinically relevant 
genomic alterations. Of the 86, 15 patients were treated with genomically 
matched therapy, and 6 patients enrolled in clinical trials based on CGP 
results. In a subset of 32 patients who previously underwent conventional 
testing, most (84%) had clinically relevant genomic alterations detected 
by CGP that conventional testing did not identify, and a portion of these 
patients subsequently received treatment based on the CGP results. In the 
separate cost diversion analysis of 20 patients who enrolled in phase 1  
clinical trials, an estimated $25,000 per-patient cost-benefit may have 
been accrued to the payer.

CONCLUSIONS: This observational analysis characterized the use of CGP in 
a large community oncology practice among a group of patients insured by 
a regional health plan. Clinical trial enrollment was facilitated by CGP use in 
the community setting and may have contributed to cost diversion from the 
payer to study sponsors. 
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RESEARCH

Precision medicine-based testing to identify biomarker-
driven matched therapies in the oncology setting can 
include 3 general types of tests: single-gene and multigene 

hotspot panels (both considered to be conventional molecular 
diagnostic testing), as well as comprehensive genomic profiling 
(CGP) assays. A CGP assay detects 4 classes of genomic altera-
tions (substitutions, insertion and deletion alterations, copy 
number alterations, and rearrangements) across a comprehen-
sive set of genes relevant in cancer, as well as genomic signa-
tures, such as microsatellite instability and tumor mutational 
burden (TMB) in a single assay and report.1,2 Conventional 
testing analyzes limited classes of alterations in a restricted set 
of genes or regions of genes. Although conventional molecular 
diagnostic testing is often used in clinical practice, up to 30% 
of tests fail because of insufficient biopsy material, insuf-
ficient DNA, or failed library preparation.3 By contrast, CGP 
allows a considerable amount of molecular profile data to be  

• Conventional molecular diagnostic testing is often used in clinical 
practice; however, up to 30% of tests fail because of insufficient 
biopsy material, insufficient DNA, or failed library preparation.

• Comprehensive genomic profiling (CGP) is a next-generation 
sequencing-based methodology that can help to direct treatment 
to genomically matched therapies with efficient tissue use.

• Research supporting the clinical utility of CGP is extensive, but 
there is a need for data in the real-world, community-based setting.

What is already known about this subject

• Of patients who received CGP in a community oncology setting, 
this method of testing identified clinically relevant genomic alter-
ations in most patients, and just under one quarter were treated 
with matched therapy or enrolled into a clinical trial based on test 
results. 

• A preliminary cost diversion analysis suggests that there is a 
cost-benefit associated with clinical trial enrollment, which is 
facilitated by CGP.

• The observational analysis of medical records provides a proof of 
concept for covering CGP and integrating it into clinical practice.

What this study adds
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commercially available, facilitated by a collaboration between 
various stakeholders including a health plan and a community 
oncology practice. In particular, this article describes the find-
ings of a 3-year review of patients’ medical records following the 
health plan’s adoption of a medical policy covering CGP. The 
observational analysis also provides exploratory data on poten-
tial cost savings for payers following clinical trial enrollment.

■■  Methods
Study Design and Data Source
This was a retrospective review of medical records of patients 
with cancer treated at a single-center practice. Review/approval 
by an institutional review board was not required for this 
study, since it used de-identified data with authorization from 
Priority Health. CGP data from patients’ tumor samples were 
obtained using the FoundationOne or FoundationOne Heme 
assays and included in this analysis. Patients received CGP as 
part of a collaboration between a community oncology practice 
that provides specialty care and clinical trial coordination in 
the western Michigan region (Cancer and Hematology Centers 
of West Michigan [CHCWM]); a health plan (Priority Health, a 
nonprofit, independent insurance provider that covers patients 
enrolled in Medicare, Medicaid, and commercial plans); and 
a molecular insights company (Foundation Medicine). The 
health plan provides insurance coverage for approximately 
30% of the oncology practice’s patients, and the health plan 
and practice have a 20-year collaboration including oncology 
care initiatives.24,25

Beginning in 2013, the provider engaged the health plan in 
a dialogue about coverage of CGP; the health plan then deter-
mined coverage and published a medical policy titled “Multi-
Marker Tumor Panels” (Appendix A, available in online article) 
that required diagnosis in 1 of 7 indications, minimal life 
expectancy of 6 months, and Eastern Cooperative Oncology 
Group (ECOG) performance status of 0, 1, or 2.26 The rationale 
for covering these indications is as follows:
• New-onset stage IV non-small cell lung cancer (NSCLC): The 

health plan already covered targeted therapies that are 
approved by the FDA and recommended by the NCCN 
Clinical Practice Guidelines in Oncology. NSCLC has the 
greatest number of known actionable alterations of all can-
cer types. A planned policy update, pending at the time 
of this writing, will expand the eligible population to also 
include stage IIIb patients in addition to stage IV patients.

• New-onset cancer of unknown primary: Such cancers have 
diverse molecular profiles and repeated single-alteration 
tests increase costs.27,28 These cancers also have very limited 
treatment options as well as a prolonged time to diagnosis 
(approximately twice as long as cancers with a known pri-
mary site) and subsequent delay in treatment.27-29

• New-onset hematologic malignancies with high frequencies of 
actionable mutations or limited options: Hematologic cancers, 

identified with efficient tissue use. CGP results include altera-
tions and biomarkers that can be used to direct on-label treat-
ment with targeted therapies approved by the U.S. Food and 
Drug Administration (FDA), as well as alterations and bio-
markers that can guide the use of other targeted therapies and 
immunotherapies, including those available through clinical 
trial programs.1,2,4,5

Payer reluctance to cover CGP may include concerns about 
off-label drug use, cost per test, lack of test-specific guide-
line inclusion, and experimental/investigational or medically 
unnecessary designation of broad panel tests. However, emerg-
ing real-world and clinical trial data confirm the clinical utility 
of genomically matched therapy as demonstrated by improved 
outcomes compared with unmatched therapy across a wide 
range of cancers.6-13 Despite this, many patients who could 
benefit from biomarker-driven therapy selection do not receive 
even basic, guideline-recommended, single-gene testing before 
starting treatment, presumably because of the clinical and 
logistical challenges of using a gene-by-gene testing approach, 
including clinician judgment and tissue insufficiency.14 A com-
prehensive approach to genomic profiling can facilitate the use 
of matched therapies regardless of tumor type.5,12,13,15-18

The possible clinical and economic benefits of CGP for 
increasing clinical trial enrollment may be substantial for 
patients in community settings. Clinical trial enrollment is 
encouraged by national organizations, such as the American 
Society of Clinical Oncology, the National Comprehensive 
Cancer Network (NCCN), and the Cancer Moonshot 
Initiative.19-21 However, trial participation remains low out-
side of academic centers.22 The lack of on-site next-generation 
sequencing (NGS) pathology laboratories in community clin-
ics, an important component of providing CGP, is a consider-
able barrier to identifying and enrolling patients in clinical 
trials for genomically matched and biomarker-driven therapies. 
Offering (or enabling access to) CGP through a central labora-
tory may, therefore, facilitate clinical trial enrollment—which 
has been associated with improved patient survival when com-
pared with care outside of a clinical trial22—in the community 
setting. Because drug costs for patients enrolled in clinical tri-
als are generally diverted to clinical trial sponsors, a possible 
area of investigation is whether facilitating such enrollment can 
confer economic benefits to payers. Further investigations into 
the clinical and economic outcomes of CGP-guided therapy in 
community settings are, therefore, warranted.

The present observational review of medical records 
assessed the real-world use of 2 assays, FoundationOne and 
FoundationOne Heme (Foundation Medicine, Cambridge, 
MA). Both assays provide clinically and analytically validated 
CGP that is certified by the Clinical Laboratory Improvement 
Amendments and the New York Department of Health, the 
former directed at solid tumors and the latter directed at 
hematologic malignancies and sarcomas.2,23 Both assays were  
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in general, have high frequencies of actionable mutations, 
and CGP may provide optimal clinical management by 
informing diagnosis, classification, risk stratification, and 
treatment decisions.30

• The remaining indications were intended to identify patients for 
clinical trials.

Foundation Medicine performed the CGP assay and inter-
preted results at a centralized facility in Cambridge, MA. 
Monthly multidisciplinary molecular tumor board conferences 
with senior delegates from CHCWM and Foundation Medicine 
convened to discuss the select cases’ CGP results, medical 

history, and potential effect on clinical management. Notably, 
the community oncology practice included enrollment in 
clinical trials as a management recommendation for appropri-
ate patients based on CGP or other medical ontology/history. 
Patients were enrolled in the following trials: phase 2 and 3 
trials through the Cancer Research Consortium of Western 
Michigan, a National Cancer Institute Community Oncology 
Research Program; phase 3 trials through the practice; and 
phase 1 trials through South Texas Accelerated Research 
Therapeutics Midwest, a practice-affiliated phase 1 program 
(started in 2016).

Data Analysis and Outcome Measures
Medical records of the cohort of patients, as described previ-
ously, who had received CGP during the collaboration period 
(2013-2017) and who had at least 12 months of follow-up data 
were analyzed. Data characterizing the patients, the place-
ment of CGP in their therapy, and the alignment of posttest 
treatment with CGP results were extracted. Clinical outcomes 
(clinical benefit or disease progression), relationship of clini-
cal and disease characteristics to the requirements in the CGP 
medical policy, CGP and previous molecular diagnostic test 
results, overall survival (OS), and clinical trial enrollment were 
summarized.

Characteristic
All Patients 

(N = 96)

Median age, y (range)  63.5 (32-87)
Female sex 46
Geographic location

Large central metropolitan area 51
Large fringe metropolitan area 25
Medium metropolitan area 1
Small metropolitan area 6
Micropolitan area 11
Noncore area 2

Median lines of pre-CGP therapy completed (range)  0 (0-6)
0 51
1 20
2 14
≥ 3 11

Tumor type
Non-small cell lung carcinoma 36
Colorectal carcinoma 13
Breast carcinoma 8
Urothelial/bladder carcinoma 7
Carcinoma of unknown primary 5
Sarcoma 5
Hematological malignancy 4
Melanoma 4
Pancreatobiliary carcinoma 4
All others 10

Disease stage
III 6
IV 78
Other 12

ECOG status
0 21
1 43
2 25
3 3
Missing data 4

Note: All values are number of patients unless otherwise noted.
CGP = comprehensive genomic profiling; ECOG = Eastern Collaborative Oncology 
Group.

TABLE 1 Baseline Patient Demographics and 
Clinical Characteristics

All Patients  
(N = 96)

CGP test successfully reported results 95
Cases with clinically relevant genomic alteration detected 
(FDA-approved therapy and clinical trials)

86

≥ 1 CGP-matched FDA-approved therapya 76
CGP-matched therapy approved for the treatment of 
the patient’s tumor typea

41

Only CGP-matched therapy approved for the treat-
ment of another tumor type (off-label)a

35

≥ 1 clinical trial associated with a CGP-detected genomic 
alteration

84

No clinically relevant genomic alterations detected 9
Clinical trial enrollment 9

CGP-directedb 6
Not CGP-directedb 3

Treated following CGP 70
Targeted therapy or immunotherapy 33

CGP-matched therapy 15
Nontargeted therapy (including radiation therapy) 37

Declined treatment 24
Unknown 2

Note: All values are presented as number of patients.
aIncluding sensitive or contraindicated therapies.
bAccording to treating physician.
CGP = comprehensive genomic profiling; FDA = U.S. Food and Drug Administration. 

TABLE 2 CGP Testing and Treatment Patterns
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In addition, an analysis of a separate cohort of patients 
who enrolled in clinical trials was undertaken to calculate the 
potential cost-benefit to the payer attributable to diversion of 
costs from the payer to the clinical trial sponsor. For this analy-
sis, the medical record was reviewed to identify the treatment 
alternative to the clinical trials offered to the patient. When 
a specific alternative regimen was documented, that regimen 
was used in the analysis. For patients without a documented 
alternative regimen, one of the authors (Gribbin) determined 
the next best regimen. The monthly cost of each patient’s 
alternate regimen was calculated based on the average sales 
price plus 6%; costs were then multiplied by a progression-free 
survival (PFS) duration of 3.23 months, which was the median 
PFS reported for patients enrolled in phase 1 clinical trials in a 
meta-analysis of 346 studies by Schwaederle et al. (2016).13 All 
weight-based dosing used an assumption of an 80 kg person, 
and all therapies were assumed to have been administered 
using the FDA-approved dosing interval. Because payers (com-
mercial and Medicare) typically continue to pay for routine care 
for beneficiaries enrolled in clinical trials, only drug therapies 
were considered in the cost diversion analysis, and all other 
costs of care were assumed to be paid by the payer, whether 
Medicare or commercial, after clinical trial enrollment.

This was a descriptive analysis, and no statistical tests were 
performed on the collected data.

■■  Results
Characteristics of Included Patients
In total, 96 patients underwent CGP over the analysis period 
(Table 1). Median patient age at baseline was 63.5 years, and 
46 were female. Almost all patients lived in a large central 
metropolitan (n = 51) or large fringe metropolitan (n = 25) area. 
Between 2014 and 2016 (the years for which a full 12 months 
of data were available), the number of patients who underwent 
CGP testing each year ranged from 27 to 34.

The most commonly tested cancer types were NSCLC 
(n = 36) and colorectal carcinoma (n = 13). Nearly all patients 
had stage IV disease (n = 78) at the time of CGP testing. Most 
patients had CGP testing before completion of first-line therapy 
(n = 51); 34 patients had CGP testing following either first- or 
second-line treatment, and 11 patients had CGP testing follow-
ing 3 or more lines of treatment.

The clinical and disease state requirements stated in the 
health plan CGP medical policy were met in 80 of 96 patients.

Genomic Testing, Posttest Treatment, Clinical Trial 
Enrollment, and Outcomes
Clinically relevant genomic alterations—defined as alterations 
that, on the basis of clinical or preclinical evidence, may be 
predictive for sensitivity or resistance to either FDA-approved 
or investigational therapies—were detected in 90% of cases 
(n = 86/96; Table 2 and Table 3). For 9 cases, no clinically  

All Patients 
(N = 95)a

Non-CGP-Directed 
Clinical Trial 

Enrollment (n = 3)

CGP-Directed 
Clinical Trial 

Enrollment (n = 6)

Treated with a 
CGP-Matched 

Targeted Therapy 
or Immunotherapy 

(n = 15)

Not Enrolled in 
Clinical Trial and 
Did Not Receive 

CGP-Matched 
Targeted Therapy 

or Immunotherapy 
(n = 71)

Available treatment options
No associated therapies or clinical trials 9 2 0 0 7
On-label FDA-approved 34 0 4 10 20
Off-label FDA-approved only 39 1 1 4 33
Clinical trial only 13 0 1 1 11

Treatment response
Clinical benefit 35 1 3 10 21
Disease progression 57 2 3 5 47
Not reported 3 0 0 0 3

Patients with available survival data, n 67 7b 10 50
Median OS, months (range) 4.8 (0-31) 4.5 (2.3-20.6) 9.5 (1.1-24.2) 4.6 (0-30.9)

Note: All values are presented as number of patients unless otherwise noted. Only sensitive therapies considered as options (e.g., contraindicated therapies not considered 
as an option).
aDoes not include 1 test that failed to show results.
bIncludes all patients enrolled in clinical trials with survival data available, regardless if CGP-directed or non-CGP-directed.
CGP = comprehensive genomic profiling; FDA = U.S. Food and Drug Administration; OS = overall survival.

TABLE 3 CGP-Directed Test Treatment Options and Outcomes
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relevant genomic alterations were detected by CGP. In 41 cases, 
an FDA-approved therapy for the treatment of the diagnosed 
tumor type (on-label) was associated with the CGP results 
based on clinical evidence, whereas in an additional 35 cases 
only an FDA-approved therapy in another tumor type (off-
label) was associated with the CGP results by clinical evidence. 
For an additional 10 cases, actionability was assessed at the 
clinical trial level only, because there were no FDA-approved 
therapies (on- or off-label) directly associated with their CGP-
detected alterations. For these patients, at least 1 CGP-detected 
alteration provided rationale for enrollment in clinical trials 
for FDA-approved therapies (based on limited or emerging 
evidence) or for investigational therapies. A total of 24 patients 
declined treatment after CGP (Table 2).

Approximately half (33/70) of the patients who were treated 
following CGP received targeted therapy or immunotherapy. Of 
these 33 patients, 15 (45%) received a therapy that matched a 
CGP-detected alteration or biomarker (Table 2 and Table 3). A 
total of 9 of the treated patients enrolled in clinical trials, and 
CGP results informed enrollment in at least 6 of these cases 
(Table 2). Twenty-one patients in the overall study population 
were treated with a CGP-matched targeted therapy or immu-
notherapy, or were enrolled in a clinical trial that was directly 
informed by CGP results (Table 3). This subset of patients 
represents approximately one third (21/64) of the patients who 
had 1 or more clinically relevant genomic alterations detected 
by CGP and who received any treatment following CGP testing.

Thirty-five patients experienced clinical benefit as assessed 
by the treating physician with the post-CGP treatment, and 
57 experienced disease progression (Table 3). Among patients 
treated with CGP-matched targeted therapy or immunotherapy, 
10 experienced clinical benefit and 5 experienced disease pro-
gression. Median OS after the index CGP test was 4.8 (mean 7.5 
months, range 0-31) for the 67 patients for whom survival data 
were available. Median OS was 9.5 months (mean 9.5 months, 
range 1.1-24.2; n = 10) for patients treated with a CGP-matched 
therapy and 4.5 months (mean 8.5 months, range 2.3-20.6;  
n = 7) if enrolled in a clinical trial. For patients who were nei-
ther treated with a CGP-matched therapy nor enrolled in a 
clinical trial, median OS was 4.6 months (mean 6.9 months, 
range 0-30.9; n = 50).

Outcomes of CGP and Therapy in Patients with Previous 
Conventional Molecular Diagnostic Testing
Records of previous conventional molecular diagnostic test-
ing were found in 32 cases (Figure 1). Most of these cases 
(n = 21) had testing performed by an on-site pathology depart-
ment or laboratory, with BRAF (B-Raf proto-oncogene, serine/
threonine kinase); ERBB2 (erb-b2 receptor tyrosine kinase 2); 
KRAS (KRAS proto-oncogene, GTPase); and EGFR (epidermal 
growth factor receptor) as the most commonly studied genes. 
Three of the 32 conventional molecular diagnostic tests failed, 
whereas 1 of 96 index CGP tests failed (10% vs. 1%). Among 
those who had previous conventional testing, CGP detected 

FIGURE 1 Results of Pre-Index Conventional Molecular Diagnostic Testing and CGP

Patients with previous 
conventional molecular 

diagnostic testing
n = 32

Previous test delivered results
n = 29

Previous test failed
n = 3

CGP-identified additional 
alterations vs. previous test 

n = 24

CGP corroborated  
previous test 

n = 5

Treatment based on  
CGP-discovered alterations

n = 1

Teatment not based on  
previous test results 

n = 2

Treatment based on  
CGP-discovered alterations

n = 5

CGP = comprehensive genomic profiling.
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■■  Discussion
This observational analysis characterizes the results of a 
medical policy implemented by a health plan that allowed 
for broad use of CGP testing in patients with advanced 
cancer (solid tumors, sarcomas, and hematologic malignan-
cies) within a community oncology practice. Importantly, 
clinical and disease characteristic requirements in the medical 
policy were met in almost all patients (80 of 96). The find-
ings from this analysis complement prospective analyses of 
CGP use in academic centers/clinical trials.18,31 CGP identi-
fied previously undetected and clinically relevant genomic 
alterations among most patients (27 of 32) with previous 
conventional molecular diagnostic testing. Nine patients had 
CGP results showing no associated therapies or available 
clinical trials, and 2 of these were enrolled in appropriate 
clinical trials based on the negative genomic findings. Of the  
24 patients who remained untreated following CGP, over 90% 
had clinically relevant genomic alterations detected. Although 
most patients were tested after 1 or 2 lines of therapy, many 
remained untreated, suggesting that early CGP testing may 
improve access to treatment options.

Given the recently released Centers for Medicare & Medicaid 
Services (CMS) National Coverage Decision for NGS in patients 
with advanced cancer (which includes coverage for tests used 
in this observational analysis, as well as other qualifying tests), 
this observational analysis provides timely evidence of the 
utility of CGP in a real-world setting.32,33 The results presented 
here may provide insight into the clinical utility of broad CGP 
coverage for a commercial payer whose policy is in alignment 
with Medicare coverage of CGP in patients with advanced can-
cer. The high proportion of tested patients who met the health 
plan’s medical policy clinical and disease requirements also 
suggests that CGP will be used in accordance with commercial 
payer medical policies if covered.

Importantly, the setting for this observational analysis 
was a community-based, nonacademic practice. Patients may 
prefer academic centers to community practices for clinical 
trial enrollment options and a perception of more advanced 
care opportunities. However, academic medical centers may 
be inconveniently located or too costly for some patients, and 
there is mixed evidence supporting the clinical and economic 
value of academic medical centers over community oncology 
practices.34-38 Genomic tests inform the use of genomically 
matched and biomarker-driven therapies in patients with 
advanced cancer, including those available in clinical trials. 
Improved access to CGP may thus remove barriers to targeted 
treatment and clinical trial enrollment. Indeed, this approach 
of matching patients to investigational agents versus empiri-
cally chosen treatment has been shown efficacious in phase 
1, 2, and 3 settings. This observational analysis demonstrates 
the feasibility of successful implementation of a payer medical 
policy and the effective use of CGP in a community oncology 

previously unidentified clinically relevant genomic alterations 
in 84% (27/32) of cases. Of these 27 cases with previous con-
ventional testing, 6 (22%) received treatment informed by the 
CGP-detected alterations that were not identified by previous 
testing, of whom 4 experienced clinical benefit (2 with ini-
tial clinical improvement followed by progression) from the 
CGP-directed treatment as reported by the treating physician 
(Appendix B, available in online article).

Possible Cost Diversion from Clinical Trial Enrollment
According to a separate analysis of 20 patients who enrolled 
in clinical trials following CGP, the payer may have accrued a 
total annual cost-benefit of approximately $500,000 ($25,000 
per patient) by the diversion of drug costs to the study spon-
sor, assuming a treatment duration of 3.23 months (Table 4).13

Cancer Type Patient

Per-Patient 
Monthly Cost 
of Alternate 
Treatment 
Regimen, $

Estimated 
Potential Cost 
Diversion per 

Patient,a $

Appendiceal adenocarcinoma 1 2,200 7,100 
2 11,800 38,100 

Breast invasive ductal carcinoma 3 6,300 20,300 
Colon adenocarcinoma 4 10,400 33,600 

5 11,500 37,100 
6 10,400 33,600 

Duodenal adenocarcinoma 7 11,500 37,100 
Lung adenocarcinoma 8 8,800 28,400 

9 11,400 36,800 
Lung adenoid cystic carcinoma 10 7,100 22,900 
Lung small cell carcinoma 11 9,600 31,000 

12 100 300 
Ovarian adenocarcinoma 13 7,900 25,500 
Pancreatic adenocarcinoma 14 2,200 7,100 
Rectum adenocarcinoma 15 11,500 37,100 

16 10,400 33,600 
Retroperitoneal leiomyosarcoma 17 4,100 13,200 
Small bowel adenocarcinoma 18 11,500 37,100 
Stomach adenocarcinoma 19 2,600 8,400 
Undifferentiated pleomorphic 
sarcoma

20 5,000 16,200 

Total 504,500

Note: All cost values are reported as U.S. dollars and were rounded to the nearest 
$100.
aThe monthly cost of each patient’s alternate regimen was calculated based on the 
average sales price plus 6%; costs were then multiplied by a PFS duration of 3.23 
months, which was the mean PFS reported for patients enrolled in phase 1 clinical 
trials in a meta-analysis of 346 studies by Schwaederle et al. and then rounded to 
the nearest $100.13

CGP = comprehensive genomic profiling; PFS = progression-free survival.

TABLE 4 Potential Drug Costs Diverted by  
20 Patients Who Enrolled in Clinical 
Trials After CGP
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with advanced cancer with no control group; however, the find-
ings provide preliminary evidence that CGP detects additional 
and sometimes missed alterations compared with conventional 
molecular diagnostic tests and can potentially lead to treatment 
optimization. It is also notable that the patients included in this 
study are among the population supported for CGP use by the 
CMS and the FDA per the recent National Coverage Decision.

Changes in a patient’s health insurance status or treating 
physician could have affected treatment choice, and medical 
records were not inclusive of all reasons for therapy choice. 
This is especially relevant in precision medicine, in which 
multiple therapeutic approaches may be available to a patient 
because of several clinically relevant genomic alterations asso-
ciated with targeted therapies. 

The OS outcomes we provided were limited to those 
patients with survival data available (67 of 96), and statistical 
methods such as Kaplan-Meier analysis were not applied to the 
data. Also, OS was determined with all tumor types grouped 
together without adjustment for survival inherent to different 
tumor types. 

Finally, potential cost-savings data are exploratory and 
hypothesis generating; no formal economic modeling (e.g., 
budget impact) was conducted.

■■  Conclusions
In this observational analysis of medical records, patients 
with advanced cancer received CGP at a community practice, 
enabled through a new coverage policy. For many patients, this 
led to treatment with targeted therapies and immunotherapies 
or enrollment in clinical trials based on their clinically relevant 
genomic alterations. The financial effect of introducing CGP 
to payers and oncology practices should be further explored, 
including the potential for cost offsets resulting from patient 
enrollment in clinical trials.

practice to optimally manage patients being considered for 
targeted and biomarker-driven therapies, including investiga-
tional therapies in clinical trials.

The observational analysis also found that covering CGP 
in a tumor-agnostic setting was not overly burdensome to the 
health plan’s budget. In this payer-provider scenario, the esti-
mated use rate was approximately 1 test per 10,000 health plan 
enrollees per year. A cost diversion analysis also demonstrated 
preliminary evidence of some cost-benefit to payers associated 
with CGP because clinical trial drug costs of patients would 
be paid by the study sponsor. The cost diversion estimate was 
conservative in that it did not incorporate medical costs.39 It 
also used a duration of treatment estimate based on overall PFS 
for all treatment arms in a previously published meta-analysis 
of phase 1 clinical trials; however, this same meta-analysis 
demonstrated that patients on genomically matched therapies 
have longer PFS, which could mean the actual cost offsets for 
the payer are even greater than estimated here. Using a treat-
ment duration of 5.70 months, corresponding to the PFS asso-
ciated with a personalized strategy, would yield a much higher 
cost diversion of $891,200 in the present cohort. On the other 
hand, a treatment duration of 2.95 months (corresponding to a 
nonpersonalized treatment strategy), would have resulted in a 
lower cost diversion of $461,100.

Finally, several cases in which patients received CGP after 
an initial conventional molecular diagnostic test illustrate the 
possible clinical value of CGP over conventional tests. For 
example, 1 patient with melanoma and a finding of high TMB 
from CGP was treated with pembrolizumab. Not only is pem-
brolizumab approved by the FDA for melanoma, but it may 
have been particularly suitable for this patient, since multiple 
clinical studies have demonstrated the efficacy of immunother-
apies (including pembrolizumab) in patients with high TMB 
in several tumor types, including those with melanoma.15,40,41 
In a separate example, a patient with intraocular melanoma 
had an activating GNAQ (G protein subunit alpha q) alteration 
detected by CGP that had not been identified by an earlier 
hotspot test. The choice of trametinib (FDA approved and listed 
on the NCCN Drugs and Biologics Compendium for the treat-
ment of BRAF V600 mutant melanoma) was based on phase 1 
and phase 2 clinical trials demonstrating the efficacy of MEK 
(mitogen-activated protein kinase) inhibitors in patients with 
GNAQ mutant uveal melanoma.42-44 These patients, among oth-
ers in the present observational analysis, benefited from the use 
of CGP by directing patients to alternative targeted therapies or 
immunotherapies that were not previously detected.

Limitations
There are limitations to the data presented here. This was a 
relatively small retrospective, observational analysis of patients 
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Eligible Conditions for Testing Coverage Requirements for Matched Drugs

• Patients newly diagnosed with stage IV NSCLC

• Patients newly diagnosed with cancer of unknown primary or primary ana-
tomic site

• Patients with newly diagnosed hematologic malignancies with high frequen-
cies of actionable mutations or limited treatment options in defined clinical 
care guidelines

• Patients for whom tissue to perform evidence-based tumor genome mutation 
analysis is not available

• Patients newly diagnosed with selected stage IV rare or uncommon solid 
tumors for whom very limited or no systemic treatment exists in clinical 
care guidelines or pathways

• Patients newly diagnosed with selected stage IV solid tumor types having 
poor prognosis, very limited benefit from standard of care chemotherapies, 
and a high prevalence of actionable genomic alterations

• Patients with stage IV solid tumors who have exhausted the established 
guideline-driven systemic therapy and requisite molecular testing but who 
desire further treatment

To be covered, the prescribed drugs must meet 1 of the following 3 criteria:

• FDA-approved indication 

• Listing in one of the following drug compendia:

¡ The American Hospital Formulary Service Drug Information

¡ Thomson Micromedex DrugDex or DrugPoints

¡ NCCN Guidelines

¡ Clinical Pharmacology

• Provider submission of at least 2 peer-reviewed journal articles

¡ whose primary purpose was to evaluate the use of the drug for the off-
label diagnosis for which it is requested; and

¡ that support the proposed off-label use as generally safe and effective for 
the patient’s diagnosis.

CGP = comprehensive genomic profiling; FDA = U.S. Food and Drug Administration; NCCN = National Comprehensive Cancer Network; NSCLC = non-small cell lung cancer.

APPENDIX A Priority Health Medical Policy on CGP Testing
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Type of Cancer Previous Test

CGP-Detected Alteration or 
Biomarker Used to Direct 

Treatment

CGP-Directed Treatments  
Used or Clinical Trial 

Enrollment
Clinical Outcome Description  

by Physician

Invasive breast ductal carcinoma Multigene panel ERBB2 exon 20 insertion Trastuzumab + paclitaxel Clinical improvement
Intraocular melanoma BRAF (failed) GNAQ Q209L Trametinib Initial response followed by 

disease progression
Melanoma BRAF TMB-high Pembrolizumab Clinical improvement
Colon adenocarcinoma ALK, EGFR BRAF V600E Oxaliplatin + capecitabine+ 

bevacizumab (clinical trial)
Clinical improvement followed by 

minor disease progression
Esophagus adenocarcinoma ERBB2 KRAS amplification Trametinib Disease progression
Unknown primary melanoma BRAF GNAQ Q209P Trametinib Disease progression

ALK = ALK receptor tyrosine kinase (gene name); BRAF = B-Raf proto-oncogene, serine/threonine kinase (gene name); CGP = comprehensive genomic profiling;  
EGFR = epidermal growth factor receptor (gene name); ERBB2 = erb-b2 receptor tyrosine kinase 2 (gene name); GNAQ = G protein subunit alpha q (gene name);  
ID = identification; KRAS = KRAS proto-oncogene, GTPase (gene name); TMB = tumor mutational burden.

APPENDIX B Description of Patients Who Received Treatment Informed by CGP-Detected Alterations that 
Were Not Identified by Previous Conventional Molecular Diagnostic Testing
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