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 Description  

Circulating tumor DNA (ctDNA) and circulating tumor cells (CTCs) in peripheral blood, referred to as 
“liquid biopsy,” have several potential uses for guiding therapeutic decisions in patients with cancer 
or being screened for cancer. This evidence review evaluates uses for liquid biopsies not addressed 
in a separate review. If a separate evidence review exists, then conclusions reached there supersede 
conclusions here. 
 
For individuals who have advanced cancer who receive testing of ctDNA to select targeted 
treatment, the evidence includes observational studies. The relevant outcomes are overall survival, 
disease-specific survival, test validity, morbid events, and medication use. Given the breadth of 
methodologies available to assess ctDNA, the clinical validity of each commercially available test 
must be established independently, and these data are lacking for the indications covered in this 
review. Published studies reporting clinical outcomes and/or clinical utility are lacking. The 
uncertainties concerning clinical validity and clinical utility preclude conclusions about whether 
variant analysis of ctDNA can replace variant analysis of tissue. The evidence is insufficient to 
determine that the technology results in an improvement in the net health outcome. 
 
For individuals who have advanced cancer who receive testing of CTCs to select targeted treatment, 
the evidence includes observational studies. The relevant outcomes are overall survival, disease-
specific survival, test accuracy and validity, morbid events, and medication use. Given the breadth of 
methodologies available to assess CTCs, the clinical validity of each commercially available test must 
be established independently, and these data are lacking. Published studies reporting clinical 
outcomes and/or clinical utility are lacking. The uncertainties concerning clinical validity and clinical 
utility preclude conclusions about whether the use of CTCs can replace variant analysis of tissue. The 
evidence is insufficient to determine that the technology results in an improvement in the net 
health outcome. 
 
For individuals who have cancer who receive testing of ctDNA to monitor treatment response, the 
evidence includes observational studies. The relevant outcomes are overall survival, disease-specific 
survival, test accuracy and validity, morbid events, and medication use. Given the breadth of 
methodologies available to assess ctDNA, the clinical validity of each commercially available test 
must be established independently, and these data are lacking. Published studies reporting clinical 
outcomes and/or clinical utility are lacking. The uncertainties concerning clinical validity and clinical 
utility preclude conclusions about whether the use of ctDNA should be used to monitor treatment 
response. The evidence is insufficient to determine that the technology results in an improvement in 
the net health outcome. 
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For individuals who have cancer who receive testing of CTCs to monitor treatment response, the 
evidence includes a randomized controlled trial, observational studies, and systematic reviews of 
observational studies. The relevant outcomes are overall survival, disease-specific survival, test 
accuracy and validity, morbid events, and medication use. Given the breadth of methodologies 
available to assess CTCs, the clinical validity of each commercially available test must be established 
independently, and these data are lacking. The available randomized controlled trial found no effect 
on overall survival when patients with persistently increased CTC levels after first-line chemotherapy 
were switched to an alternative cytotoxic therapy. Other studies reporting clinical outcomes and/or 
clinical utility are lacking. The uncertainties concerning clinical validity and clinical utility preclude 
conclusions about whether the use of CTCs should be used to monitor treatment response. The 
evidence is insufficient to determine that the technology results in an improvement in the net 
health outcome. 
 
For individuals who have received curative treatment for cancer who receive testing of ctDNA to 
predict the risk of relapse, the evidence includes observational studies. The relevant outcomes are 
overall survival, disease-specific survival, test accuracy and validity, morbid events, and medication 
use. Given the breadth of methodologies available to assess ctDNA, the clinical validity of each 
commercially available test must be established independently, and these data are lacking. 
Published studies reporting clinical outcomes and/or clinical utility are lacking. The uncertainties 
concerning clinical validity and clinical utility preclude conclusions about whether the use of ctDNA 
should be used to predict relapse response. The evidence is insufficient to determine that the 
technology results in an improvement in the net health outcome. 
 
For individuals who have received curative treatment for cancer who receive testing of CTCs to 
predict the risk of relapse, the evidence includes observational studies. The relevant outcomes are 
overall survival, disease-specific survival, test accuracy and validity, morbid events, and medication 
use. Given the breadth of methodologies available to assess CTCs, the clinical validity of each 
commercially available test must be established independently, and these data are lacking. 
Published studies reporting clinical outcomes and/or clinical utility are lacking. The uncertainties 
concerning clinical validity and clinical utility preclude conclusions about whether the use of CTCs 
should be used to predict relapse response. The evidence is insufficient to determine that the 
technology results in an improvement in the net health outcome. 
 
For individuals who are asymptomatic and at high-risk for cancer who receive testing of ctDNA to 
screen for cancer, no evidence was identified. The relevant outcomes are overall survival, disease-
specific survival, test accuracy, and test validity. Published data on clinical validity and clinical utility 
are lacking. The evidence is insufficient to determine that the technology results in an improvement 
in the net health outcome. 
 
For individuals who are asymptomatic and at high risk for cancer who receive testing of CTCs to 
screen for cancer, the evidence includes observational studies. The relevant outcomes are overall 
survival, disease-specific survival, test accuracy, and test validity. Given the breadth of 
methodologies available to assess CTCs, the clinical validity of each commercially available test must 
be established independently, and these data are lacking. Published studies reporting clinical 
outcomes and/or clinical utility are lacking. The evidence is insufficient to determine that the 
technology results in an improvement in the net health outcome. 
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 Policy Criteria 
Circulating tumor DNA and circulating tumor cells testing is not covered for all indications, as 
scientific evidence has not shown it to be effective in improving health outcomes. 
 

 Administrative Guidelines 
The provider cannot bill or collect charges for these services unless a written acknowledgement of 
financial responsibility, specific to the service, is obtained from the member prior to the time 
services are rendered. Modifier code GA should be appended to the CPT when billing for these 
services. 
 
Applicable codes 

CPT Codes  Description  

86152  Cell enumeration using immunologic selection and identification in fluid specimen 
(eg, circulating tumor cells in blood);  

86153  physician interpretation and report, when required  

81400-81409 Molecular pathology analyte testing code range 

81479 Unlisted molecular pathology procedure 

0091U Oncology (colorectal) screening, cell enumeration of circulating tumor cells, utilizing 
whole blood, algorithm, 
for the presence of adenoma or cancer, reported as a positive or negative result (eff 
07/01/2019) 

 
 Scientific Background  

Liquid biopsy refers to the analysis of circulating tumor DNA (ctDNA) or circulating tumor cells (CTCs) 
as methods of noninvasively characterizing tumors and tumor genome from the peripheral blood. 
 
Circulating Tumor DNA 
 
Normal and tumor cells release small fragments of DNA into the blood, which is referred to as cell-
free DNA. Cell-free DNA from nonmalignant cells is released by apoptosis. Most cell-free tumor DNA 
is derived from apoptotic and/or necrotic tumor cells, either from the primary tumor, metastases, or 
CTCs. Unlike apoptosis, necrosis is considered a pathologic process and generates larger DNA 
fragments due to incomplete and random digestion of genomic DNA. The length or integrity of the 
circulating DNA can potentially distinguish between apoptotic and necrotic origin. Circulating tumor 
DNA can be used for genomic characterization of the tumor. 
 
Circulating Tumor Cells 
 
Intact CTCs are released from a primary tumor and/or a metastatic site into the bloodstream. The 
half-life of a CTC in the bloodstream is short (1-2 hours), and CTCs are cleared through extravasation 
into secondary organs. Most assays detect CTCs through the use of surface epithelial markers such 
as EpCAM and cytokeratins. The primary reason for in detecting CTCs is prognostic, through 
quantification of circulating levels. 

  

*^ 



Policy Title   4 
 
 
Detecting ctDNA and CTCs 
 
Detection of ctDNA is challenging because ctDNA is diluted by nonmalignant circulating DNA and 
usually represents a small fraction (<1%) of total cell-free DNA. Therefore, more sensitive methods 
than the standard sequencing approaches (eg, Sanger sequencing) are needed. 
 
Highly sensitive and specific methods have been developed to detect ctDNA, for both single 
nucleotide variants (eg BEAMing [which combines emulsion polymerase chain reaction with 
magnetic beads and flow cytometry] and digital polymerase chain reaction) and copy-number 
variants. Digital genomic technologies allow for enumeration of rare variants in complex mixtures of 
DNA. 
 
Approaches to detecting ctDNA can be considered targeted, which includes the analysis of known 
genetic mutations from the primary tumor in a small set of frequently occurring driver mutations, 
which can impact therapy decisions or untargeted without knowledge of specific variants present in 
the primary tumor, and include array comparative genomic hybridization, next-generation 
sequencing, and whole exome and genome sequencing. 
 
CTC assays usually start with an enrichment step that increases the concentration of CTCs, either by 
biologic properties (expression of protein markers) or physical properties (size, density, electric 
charge). CTCs can then be detected using immunologic, molecular, or functional assays. 
 
Note that targeted therapy in non-small-cell lung cancer and metastatic colorectal cancer, use of 
liquid biopsy for detection or risk assessment of prostate cancer, and use of AR-V7 CTC liquid biopsy 
for metastatic prostate cancer are addressed in separate reviews. 
 
Regulatory Status 
 
Clinical laboratories may develop and validate tests in-house and market them as a laboratory 
service; laboratory-developed tests must meet the general regulatory standards of the Clinical 
Laboratory Improvement Amendments. Laboratories that offer laboratory-developed tests must be 
licensed by the Clinical Laboratory Improvement Amendments for high-complexity testing. To date, 
the U.S. Food and Drug Administration (FDA) has chosen not to require any regulatory review of this 
test. 
 
The FDA maintains a list of cleared or approved companion diagnostic tests at 
https://www.fda.gov/medical-devices/in-vitro-diagnostics/list-cleared-or-approved-companion-
diagnostic-devices-in-vitro-and-imaging-tools.  
 
RATIONALE 
 
This evidence review was created in May 2016 and has been updated regularly with searches of the 
MEDLINE database. The most recent literature update was performed through July 8, 2021. 
 
Evidence reviews assess whether a medical test is clinically useful. A useful test provides information 
to make a clinical management decision that improves the net health outcome. That is, the balance 
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of benefits and harms is better when the test is used to manage the condition than when another 
test or no test is used to manage the condition. 
 
The first step in assessing a medical test is to formulate the clinical context and purpose of the test. 
The test must be technically reliable, clinically valid, and clinically useful for that purpose. Evidence 
reviews assess the evidence on whether a test is clinically valid and clinically useful. Technical 
reliability is outside the scope of these reviews, and credible information on technical reliability is 
available from other sources. 
 
This evidence review evaluates uses for liquid biopsies not addressed in other reviews. If a separate 
evidence review exists, then conclusions reached there supersede conclusions here. The main 
criterion for inclusion in this review is the limited evidence on clinical validity. The use of liquid 
biopsy for non-small-cell lung cancer is addressed in 2.04.143. The use of liquid biopsy for metastatic 
colorectal cancer (CRC) is addressed in 2.04.53. The use of liquid biopsy for detection or risk 
assessment of prostate cancer is addressed in 2.04.33. The use of AR-V7 CTC liquid biopsy for 
metastatic prostate cancer is addressed in 2.04.111. The use of liquid biopsy to select targeted 
treatment for breast cancer will be addressed in the new policy (to be developed) on Gene 
Expression Profiling and Circulating Tumor DNA Testing for Breast Cancer Management. The use of 
liquid biopsy to select therapy in ovarian, pancreatic, and prostate cancer will be addressed in other 
policies in development. 
 
Selecting Treatment In Advanced Cancer 
 
Clinical Context and Test Purpose 
 
Treatment selection is informed by tumor type, grade, stage, patient performance status and 
preference, prior treatments, and the molecular characteristics of the tumor such as the presence of 
driver mutations. One purpose of liquid biopsy testing of patients who have advanced cancer is to 
inform a decision regarding treatment selection (eg, whether to select a targeted treatment or 
standard treatment). 
 
The question addressed in this evidence review is: Does use of circulating tumor DNA (ctDNA) or 
circulating tumor cells (CTCs) testing to select treatment in patients with cancer to improve the net 
health outcome compared with standard tissue testing? Note that the use of a liquid biopsy to 
select therapy for non-small-cell lung cancer is addressed in 2.04.143, to select therapy for 
metastatic CRC is addressed in 2.04.53 and to select therapy in metastatic prostate cancer is 
addressed in 2.04.111. 
 
The following PICO were used to select literature to inform this review. 

 
Populations 
 
The relevant population of interest are patients with advanced cancer for whom the selection of 
treatment depends on molecular characterization of the tumor(s). 
 
Interventions 
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The test being considered is liquid biopsy using either ctDNA or CTCs. Both targeted polymerase 
chain reaction-based assays and broad next-generation sequencing-based approaches are available. 
Patients with negative liquid biopsy results should be reflexed to tumor biopsy testing if they are 
able to undergo tissue biopsy. 
 
Comparators 
 
For patients who are able to undergo a biopsy, molecular characterization of the tumor is performed 
using standard tissue biopsy samples. Patients unable to undergo a biopsy generally receive 
standard therapy. 
 
Outcomes 
 
Liquid biopsies are easier to obtain and less invasive than tissue biopsies. True-positive liquid biopsy 
test results lead to the initiation of appropriate treatment (eg, targeted therapy) without a tissue 
biopsy. False-positive liquid biopsy test results lead to the initiation of inappropriate therapy, which 
could shorten progression-free survival. 
 
In patients able to undergo a tissue biopsy, negative liquid biopsies reflex to tissue testing. In 
patients unable to undergo a tissue biopsy, a negative liquid biopsy result would not change 
empirical treatment. Therefore, health outcomes related to negative test results do not differ 
between liquid biopsy and tissue biopsy. 

 
Clinically Valid 
 
A test must detect the presence or absence of a condition, the risk of developing a condition in the 
future, or treatment response (beneficial or adverse). 
 
Circulating Tumor DNA 
 
The American Society of Clinical Oncology and College of American Pathologists jointly convened an 
expert panel to review the current evidence on the use of ctDNA assays. The literature review 
included a search for publications on the use of ctDNA assays for solid tumors in March 2017 and 
covers several different indications for the use of liquid biopsy. The search identified 1338 
references to which an additional 31 references were supplied by the expert panel. Seventy-seven 
articles were selected for inclusion. The summary findings are discussed in the following sections, by 
indication. 
 
Much of the literature to date on the use of ctDNA to guide treatment selection is for non-small-cell 
lung cancer, which is addressed in 2.04.143 and metastatic CRC, which will be addressed in 2.04.53 
and breast cancer, will be addressed in the new policy (to be developed) on Gene Expression 
Profiling and Circulating Tumor DNA Testing for Breast Cancer Management. Merker et al (2018) 
concluded that while a wide range of ctDNA assays have been developed to detect driver mutations, 
there is limited evidence of the clinical validity of ctDNA analysis in tumor types outside of lung 
cancer and CRC. Preliminary clinical studies of ctDNA assays for detection of potentially targetable 
variants in other cancers such as BRAF variants in melanoma were identified. 
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Since the end date of the searches conducted by Merkel et al (2018), 2 observational studies of the 
clinical validity of FoundationOne Liquid (formerly FoundationACT) in patients with cancers covered 
herein have been published (Table 1). Both studies compared liquid biopsy to tissue biopsy with 
FoundationOne comprehensive genomic testing. Test characteristics are shown in Table 2. 
Relevance, design, and conduct Imitations of these studies are summarized in Tables 3 and 4. 
 
Table 1. Study Characteristics of the Clinical Validity of FoundationOne Liquid 

 
 
Table 2. Clinical Validity of FoundationOne Liquid 
 

Study 
Initial 
N 

Final 
N PPA Sensitivity (95% CI) Specificity (95% CI) 

PPV (95% 
CI) 

NPV (95% 
CI) 

Clark et al (2018)  NR 36      

Overall NR 36 75% -- -- -- -- 

Base substitutions/ 
indels 

NR 36  82.7% (69.7-91.8) 97.5% (95.9-98.5) 72.9% 
(59.7-83.6) 

98.6% 
(97.3-99.4) 

Rearrangements NR 36  100% (15.8-100) 99.1% (94.3-100) 66.7% (9.4-
99.2) 

100% (96.5-
100) 

Amplifications NR 36  38.5%( 13.9-68.4) 100% (98.5-100 100% 
(47.8-100) 

96.8% 
(93.6-98.6) 

Zhou et al (2018)         

Overall NR 42 82%     

Base substitutions NR 42  77.2% (66.4-85.9) 96.0% (94.6-97.1) 59.2% 
(49.1-68.8) 

98.3% 
(97.3-99.0) 

Insertions/ 
deletions 

NR 42  7.1% (0.9-23.5) 98.2% (95.5-99.5) 33.3% (4.3-
77.7) 

89.4% 
(84.9-93) 

 
CI: confidence interval; PPA: positive percent agreement; PPV: positive predictive value; NPV: negative predictive value; NR: not reported 
 

Table 3. Study Relevance Limitations of Clinical Validity Studies of FoundationOne Liquid 

 
Study 

 

Populationa 

 

Interventionb 

 

Comparatorc 

 

Outcomesd 

Duration of 

Follow-Upe 

Clark et al (2018) 1. Included patients 

with a range of 
cancers 

 
Earlier version of test 
used (FoundationACT) 

 
2. FoundationOne 
tissue biopsy 

  

Zhou et al (2018) 1.Included patients 

with a range of 
cancers 

 
Earlier version of test 

used (FoundationACT) 

 
2. FoundationOne 

tissue biopsy 

  

 
Study 

 
Study Population 

 
Design 

Reference 

Standard 

Timing of Reference 

and Index Tests 

Blinding of 

Assessors 

 
Clark et 
al (2018) 

 
Patients with 
advanced 

cancer 

Retrospective 

(tissue) and 
prospective (liquid 

biopsy) 

 
Tissue biopsy 
(FoundationOne) 

 

0 to 60 days 

 

Not stated 

 
Zhou et 
al (2018) 

Patients with 

locally advanced 
or metastatic solid 

tumors 

 
Retrospective 

 

Tissue biopsy 
(FoundationOne) 

Not reported; only 

considered patient with 

no intervening treatment 
between liquid and 

tissue biopsy 

 
Not stated 
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The study limitations stated in this table are those notable in the current review; this is not a comprehensive gaps assessment. 
a Population key: 1. Intended use population unclear; 2. Clinical context is unclear; 3. Study population is unclear; 4. Study population not 
representative of intended use. 
b Intervention key: 1. Classification thresholds not defined; 2. Version used unclear; 3. Not intervention of interest. 
c Comparator key: 1. Classification thresholds not defined; 2. Not compared to credible reference standard; 3. Not compared to other tests in use 
for same purpose. 
d Outcomes key: 1. Study does not directly assess a key health outcome; 2. Evidence chain or decision model not explicated; 3. Key clinical validity 
outcomes not reported (sensitivity, specificity and predictive values); 4. Reclassification of diagnostic or risk categories not reported; 5. Adverse 
events of the test not described (excluding minor discomforts and inconvenience of venipuncture or noninvasive tests). 
e Follow-Up key: 1. Follow-up duration not sufficient with respect to natural history of disease (true-positives, true-negatives, false-positives, false-
negatives cannot be determined). 

 
 
 

Table 4. Study Design and Conduct Limitations 

 
Study 

 

Selectiona 

 

Blindingb 

Delivery of 

Testc 

Selective 

Reportingd 

 

Data Completenesse 

 

Statisticalf 

Clark et al 2. convenience 1. Blinding 1. Timing of  1. No description of  

(2018) sample unclear liquid and 
tissue biopsy 

indeterminate and 
missing samples 

   varied (0-60  

   days)  

Zhou et al 2. convenience 1. Blinding 1. Timing of  1. No description of  

(2018) sample unclear liquid and 
tissue biopsy 

indeterminate and 
missing samples- 

   not reported  

The study limitations stated in this table are those notable in the current review; this is not a comprehensive gaps assessment. 
a Selection key: 1. Selection not described; 2. Selection not random or consecutive (ie, convenience). 
b Blinding key: 1. Not blinded to results of reference or other comparator tests. 
C Test Delivery key: 1. Timing of delivery of index or reference test not described; 2. Timing of index and comparator tests not same; 3. Procedure 
for interpreting tests not described; 4. Expertise of evaluators not described. 
d Selective Reporting key: 1. Not registered; 2. Evidence of selective reporting; 3. Evidence of selective publication. 
e Data Completeness key: 1. Inadequate description of indeterminate and missing samples; 2. High number of samples excluded; 3. High loss to 
follow-up or missing data. 
f Statistical key: 1. Confidence intervals and/or p values not reported; 2. Comparison with other tests not reported. 

 

Circulating Tumor Cells 
 
The clinical validity of each commercially available CTC test must be established independently, 
which has not been done. 
 
Clinically Useful 
 
A test is clinically useful if the use of the results informs management decisions that improve the net 
health outcome of care. The net health outcome can be improved if patients receive correct 
therapy, or more effective therapy, or avoid unnecessary therapy, or avoid unnecessary testing. 
 
Circulating Tumor DNA 
 
Direct Evidence 
 
Direct evidence of clinical utility is provided by studies that have compared health outcomes for 
patients managed with and without the test. Because these are intervention studies, the preferred 
evidence would be from randomized controlled trials. 
 
Merker et al (2018) concluded that no such trials have been reported for ctDNA tests. 
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Chain of Evidence 
 
To develop a chain of evidence or a decision model requires explication of the elements in the 
model and evidence that is sufficient to demonstrate each of the links in the chain of evidence or 
the validity of the assumptions in the decision model. 
 
A chain of evidence for ctDNA tests could be established if the ctDNA test has high agreement with 
standard tissue testing (clinical validity) for identifying driver mutations and the standard tissue 
testing has proven clinical utility with high levels of evidence. A chain of evidence can also be 
demonstrated if the ctDNA test is able to detect driver mutations when standard methods cannot, 
and the information from the ctDNA test leads to management changes that improve outcomes. 
 
The evidence is insufficient to demonstrate test performance for currently available ctDNA tests 
except for lung cancer (see 2.04.143); therefore, no inferences can be made about clinical utility. 
 
Circulating Tumor Cells 
 
Direct Evidence 
 
Direct evidence of clinical utility is provided by studies that have compared health outcomes for 
patients managed with and without the test. Because these are intervention studies, the preferred 
evidence would be from randomized controlled trials. 
 
Trials of using CTCs to select treatment are ongoing (see Table 5 in Supplemental Information). 
 
Chain of Evidence 
 
Indirect evidence on clinical utility rests on clinical validity. If the evidence is insufficient to 
demonstrate test performance, no inferences can be made about clinical utility. 
 
The evidence is insufficient to demonstrate test performance for currently available CTC tests; 
therefore, no inferences can be made about clinical utility. 
 
Section Summary: Selecting Treatment in Advanced Cancer 
 
Circulating Tumor DNA 
 
For indications reviewed herein, there is no direct evidence that selecting targeted treatment using 
ctDNA improves the net health outcome compared with selecting targeted treatment using tumor 
tissue testing. Given the breadth of methodologies available to assess ctDNA, the clinical validity of 
each commercially available test must be established independently. The evidence is insufficient to 
demonstrate test performance for currently available ctDNA tests that are reviewed herein; 
therefore, no inferences can be made about clinical utility through a chain of evidence. 
 
Circulating Tumor Cells 
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For indications reviewed herein, there is no direct evidence that selecting targeted treatment using 
CTCs improves the net health outcome compared with selecting targeted treatment using tumor 
tissue testing. Trials are ongoing. Given the breadth of methodologies available to assess CTCs, the 
clinical validity of each commercially available test must be established independently, and these 
data are lacking. The evidence is insufficient to demonstrate test performance for currently available 
CTC tests that are reviewed herein; therefore, no inferences can be made about clinical utility 
through a chain of evidence. 
 
Monitoring treatment response in cancer 
 
Clinical Context and Test Purpose 
 
Monitoring of treatment response in cancer may be performed using tissue biopsy or imaging 
methods. Another proposed purpose of liquid biopsy testing in patients who have advanced cancer 
is to monitor treatment response, which could allow for changing therapy before clinical progression 
and potentially improve outcomes. 
 
The question addressed in this evidence review is: Does ctDNA or CTC testing to monitor treatment 
response in patients with cancer improve the net health outcome? 
 
The following PICO were used to select literature to inform this review. 
 
Patients 
 
The relevant population of interest are patients who are being treated for cancer. 
 
Interventions 
 
The test being considered is liquid biopsy using either ctDNA or CTCs. For ctDNA tests, the best unit 
for quantifying DNA burden has not been established. 
 
Comparators 
 
Standard monitoring methods for assessing treatment response are tissue biopsy or imaging 
methods 
 
Outcomes 
 
The outcome of primary interest is progression-free survival. 

 
Clinically Valid 
A test must detect the presence or absence of a condition, the risk of developing a condition in the 
future, or treatment response (beneficial or adverse). 
 
Circulating Tumor DNA 
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Merker et al (2018) identified several proof-of-principle studies demonstrating correlations between 
changes in ctDNA levels and tumor response or outcomes as well as studies demonstrating that 
ctDNA can identify the emergence of resistant variants. However, they reported a lack of rigorous, 
prospective validation studies of ctDNA-based monitoring and concluded that clinical validity had 
not been established. 
 
Circulating Tumor Cells 
 
Systematic reviews and meta-analyses describing an association between CTCs and poor prognosis 
have been reported for metastatic breast cancer CRC hepatocellular cancer prostate cancer head 
and neck cancer and melanoma. 
 
The clinical validity of each commercially available CTC test must be established independently, 
which has not been done to date. 
 
Clinically Useful 
 
Circulating Tumor DNA 
 
Direct Evidence 
 
Direct evidence of clinical utility is provided by studies that have compared health outcomes for 
patients managed with and without the test. Because these are intervention studies, the preferred 
evidence would be from randomized controlled trials. 
 
Merker et al (2018) concluded there is no evidence that changing treatment before clinical 
progression, at the time of ctDNA progression, improves patient outcomes. 
 
Chain of Evidence 
 
Indirect evidence on clinical utility rests on clinical validity. If the evidence is insufficient to 
demonstrate test performance, no inferences can be made about clinical utility. 
 
The evidence is insufficient to demonstrate test performance for currently available ctDNA tests for 
monitoring treatment response; therefore, no inferences can be made about clinical utility. 
 
Circulating Tumor Cells 
 
Direct Evidence 
 
Direct evidence of clinical utility is provided by studies that have compared health outcomes for 
patients managed with and without the test. Because these are intervention studies, the preferred 
evidence would be from randomized controlled trials. 
 
Smerage et al (2014) reported on the results of a randomized controlled trial of patients with 
metastatic breast cancer and persistently increased CTC levels to test whether changing 
chemotherapy after 1 cycle of first-line therapy could improve overall survival (OS; the primary 
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study outcome).Patients who did not have increased CTC levels at baseline remained on initial 
therapy until progression (arm A), patients with initially increased CTC levels that decreased after 21 
days of therapy remained on initial therapy (arm B), and patients with persistently increased CTC 
levels after 21 days of therapy were randomized to continue initial therapy (arm C1) or change to an 
alternative chemotherapy (arm C2). There were 595 eligible and evaluable patients, 276 (46%) of 
whom did not have increased CTC levels (arm A). Of patients with initially increased CTC levels, 31 
(10%) were not retested, 165 were assigned to arm B, and 123 were randomized to arms C1 or C2. 
There was no difference in median OS between arms C1 (10.7 months) and C2 12.5 months; p=0.98). 
CTC levels were strongly prognostic, with a median OS for arms A, B, and C (C1 and C2 combined) of 
35 months, 23 months, and 13 months, respectively (p<0.001). This trial showed the prognostic 
significance of CTCs in patients with rests on clinical validity. If the evidence is insufficient to 
demonstrate test performance, no inferences can be made about clinical utility. 
 
The evidence is insufficient to demonstrate test performance for currently available CTC tests; 
therefore, no inferences can be made about clinical utility through a chain of evidence. 
 
Circulating Tumor DNA 
 
For indications reviewed herein, there is no direct evidence that using ctDNA to monitor treatment 
response improves the net health outcome compared with standard methods. Given the breadth of 
methodologies available to assess ctDNA, the clinical validity of each commercially available test 
must be established independently, and these data are lacking. The evidence is insufficient to 
demonstrate test performance for currently available ctDNA tests that are reviewed herein; 
therefore, no inferences can be made about clinical utility through a chain of evidence. 
 
Circulating Tumor Cells 
 
For indications reviewed herein, there is no direct evidence that using CTCs to monitor treatment 
response improves the net health outcome compared with standard methods. Given the breadth of 
methodologies available to assess CTCs, the clinical validity of each commercially available test must 
be established independently, and these data are lacking. The evidence is insufficient to 
demonstrate test performance for currently available CTC tests that are reviewed herein; therefore, 
no inferences can be made about clinical utility through a chain of evidence. 
 
Predicting Risk of Relapse 
 
Clinical Context and Test Purpose 
 
Monitoring for relapse after curative therapy in patients with cancer may be performed using 
imaging methods and clinical examination. Another proposed purpose of liquid biopsy testing in 
patients who have cancer is to detect and monitor for residual tumor, which could lead to early 
treatment that would eradicate residual disease and potentially improve outcomes. 
 
The question addressed in this evidence review is: Does ctDNA or CTC testing to predict the risk of 
relapse in patients who have received curative treatment for cancer improve the net health 
outcome? 
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The following PICOTS were used to select literature to inform this review. 
 
Populations 
 
The relevant population of interest are patients who have received curative treatment for cancer. 
 
Interventions 
 
The test being considered is liquid biopsy using either ctDNA or CTCs. 
 
Comparators 
 
Standard monitoring methods for detecting relapse are imaging methods and clinical examination. 
 
Outcomes 
 
The outcomes of primary interest are OS, disease-specific survival, test validity, morbid events, and 
medication use . 

 
Clinically Valid 
A test must detect the presence or absence of a condition, the risk of developing a condition in the 
future, or treatment response (beneficial or adverse). 
 
Circulating Tumor DNA 
 
Merker et al (2018) identified several proof-of-principle studies demonstrating an association 
between persistent detection of ctDNA after local therapy and high-risk of relapse. However, 
current studies are retrospective and have not systematically confirmed that ctDNA is being 
detected before the metastatic disease has developed. They concluded that the performance 
characteristics had not been established for any assays. 

 
Circulating Tumor Cells 
 
Rack et al (2014) published the results of a large multicenter study in which CTCs were analyzed in 
2026 patients with early breast cancer before adjuvant chemotherapy and in 1492 patients after 
chemotherapy using the CellSearch System. After chemotherapy, 22% of patients were CTC-positive, 
and CTC positivity was negatively associated with prognosis. 
 
Smaller studies demonstrating associations between persistent CTCs and relapse have been 
published in prostate cancer CRC bladder cancer liver cancer and esophageal cancer. 
 
The clinical validity of each commercially available CTC test must be established independently. 
 
Clinically Useful 
 
The evidence is insufficient to demonstrate test performance for currently available ctDNA and CTC 
tests for predicting relapse; therefore, no inferences can be made about clinical utility. 
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Circulating Tumor DNA and Circulating Tumor Cells 
 
Direct Evidence 
 
Direct evidence of clinical utility is provided by studies that have compared health outcomes for 
patients managed with and without the test. Because these are intervention studies, the preferred 
evidence would be from randomized controlled trials. 
 
Merker et al (2018) concluded that there is no evidence that early treatment before relapse, based 
on changes in ctDNA, improves patient outcomes. Similarly, no trials were identified demonstrating 
that treatment before relapse based on changes in CTCs improves patient outcomes. 
 
Chain of Evidence 
 
Indirect evidence on clinical utility rests on clinical validity. If the evidence is insufficient to 
demonstrate test performance, no inferences can be made about clinical utility. 
 
A chain of evidence to demonstrate clinical utility requires an evidence-based management 
pathway. There is not an explicated, evidence-based management pathway for the use of ctDNA or 
CTCs to guide early treatment before relapse. 
 
Section Summary: Predicting Risk of Relapse 
 
Circulating Tumor DNA 
 
For indications reviewed herein, there is no direct evidence that using ctDNA to predict the risk of 
relapse improves the net health outcome compared with standard methods. Given the breadth of 
methodologies available to assess ctDNA, the clinical validity of each commercially available test 
must be established independently, and these data are lacking. The evidence is insufficient to 
demonstrate test performance for currently available CTC tests that are reviewed herein; therefore, 
no inferences can be made about clinical utility through a chain of evidence. 
 
Circulating Tumor Cells 
 
For indications reviewed herein, there is no direct evidence that using CTCs to predict the risk of 
relapse improves the net health outcome compared with standard methods. Given the breadth of 
methodologies available to assess CTCs, the clinical validity of each commercially available test must 
be established independently, and these data are lacking. The evidence is insufficient to 
demonstrate test performance for currently available CTC tests that are reviewed herein; therefore, 
no inferences can be made about clinical utility through a chain of evidence. 

 
Screening for Cancer In Asymptomatic Individuals 
 
Clinical Context and Test Purpose 
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It has also been proposed that liquid biopsies could be used to screen asymptomatic patients for 
early detection of cancer, which could allow for initiating treatment at an early stage, potentially 
improving outcomes. 
 
The question addressed in this evidence review is: Does ctDNA or CTC testing to screen for cancer in 
asymptomatic individuals improve the net health outcome? 
 
The following PICO were used to select literature to inform this review. 
 
Populations 
 
The relevant population of interest are asymptomatic individuals at high risk of developing cancer.  
 
Interventions 
 
The test being considered is liquid biopsy using either ctDNA or CTCs. 
 
Comparators 
The following practice is currently being used: standard screening methods. 
 
Outcomes 
 
The outcomes of primary interest include overall survival, disease-specific survival, and test validity. 
 
Diagnosis of cancer that is not present or would not have become clinically important (false-
positives and overdiagnosis) would lead to unnecessary treatment and treatment-related morbidity. 

 
Clinically Valid 
A test must detect the presence or absence of a condition, the risk of developing a condition in the 
future, or treatment response (beneficial or adverse). 
 
Circulating Tumor DNA 
 
Merker et al (2018) reported there is no evidence of clinical validity for the use of ctDNA in 
asymptomatic individuals. 
 
Circulating Tumor Cells 
 
Systematic reviews with meta-analyses have evaluated the diagnostic accuracy of CTCs in patients 
with gastric and bladder/urothelial cancer. Reported sensitivity was low in both cancers (42% and 
35%) overall. Sensitivity was lower in patients with early-stage cancer, suggesting that the test 
would not be useful as an initial screen. 
 
The clinical validity of each commercially available CTC test must be established independently. 
 
Clinically Useful 
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A test is clinically useful if the use of the results informs management decisions that improve the net 
health outcome of care. The net health outcome can be improved if patients receive correct 
therapy, or more effective therapy, or avoid unnecessary therapy, or avoid unnecessary testing. 
 
Circulating Tumor DNA and Circulating Tumor Cells 
 
Direct Evidence 
 
Direct evidence of clinical utility is provided by studies that have compared health outcomes for 
patients managed with and without the test. Because these are intervention studies, the preferred 
evidence would be from randomized controlled trials. 
 
To evaluate the utility of the tests for screening, guidelines would be needed to establish criteria for 
screening intervals and appropriate follow-up for positive tests. After such guidelines are 
established, studies demonstrating the liquid biopsy test performance as cancer screening test 
would be needed. 
 
Chain of Evidence 
 
Indirect evidence on clinical utility rests on clinical validity. If the evidence is insufficient to 
demonstrate test performance, no inferences can be made about clinical utility. Also, a chain of 
evidence requires an evidence-based management pathway. There is not an explicated, evidence-
based management pathway for the use of ctDNA or CTCs for the screening of asymptomatic 
patients. 
 
The evidence is insufficient to demonstrate test performance for currently available ctDNA and CTC 
tests as a screening test for cancer; therefore, no inferences can be made about clinical utility 
through a chain of evidence. 
 
Section Summary: Screening for Cancer in Asymptomatic Individuals 
 
Circulating Tumor DNA 
 
For indications reviewed herein, there is no direct evidence that using ctDNA to screen for cancer in 
asymptomatic individuals improves the net health outcome compared with standard methods. 
Given the breadth of methodologies available to assess ctDNA, the clinical validity of each 
commercially available test must be established independently, and these data are lacking. The 
evidence is insufficient to demonstrate test performance for currently available CTC tests that are 
reviewed herein; therefore, no inferences can be made about clinical utility through a chain of 
evidence. 
 
Circulating Tumor Cells 
For indications reviewed herein, there is no direct evidence that using CTCs to screen for cancer in 
asymptomatic individuals improves the net health outcome compared with standard methods. 
Given the breadth of methodologies available to assess CTCs, the clinical validity of each 
commercially available test must be established independently, and these data are lacking. The 
evidence is insufficient to demonstrate test performance for currently available CTC tests that are 
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reviewed herein; therefore, no inferences can be made about clinical utility through a chain of 
evidence. 
 
Summary of Evidence 
 
Circulating tumor DNA (ctDNA) and circulating tumor cells (CTCs) in peripheral blood, referred to as 
“liquid biopsy,” have several potential uses for guiding therapeutic decisions in patients with cancer 
or being screened for cancer. This evidence review evaluates uses for liquid biopsies not addressed 
in a separate review. If a separate evidence review exists, then conclusions reached there supersede 
conclusions here. 
 
For individuals who have advanced cancer who receive testing of ctDNA to select targeted 
treatment, the evidence includes observational studies. The relevant outcomes are overall survival, 
disease-specific survival, test validity, morbid events, and medication use. Given the breadth of 
methodologies available to assess ctDNA, the clinical validity of each commercially available test 
must be established independently, and these data are lacking for the indications covered in this 
review. Published studies reporting clinical outcomes and/or clinical utility are lacking. The 
uncertainties concerning clinical validity and clinical utility preclude conclusions about whether 
variant analysis of ctDNA can replace variant analysis of tissue. The evidence is insufficient to 
determine that the technology results in an improvement in the net health outcome. 
 
For individuals who have advanced cancer who receive testing of CTCs to select targeted treatment, 
the evidence includes observational studies. The relevant outcomes are overall survival, disease-
specific survival, test accuracy and validity, morbid events, and medication use. Given the breadth of 
methodologies available to assess CTCs, the clinical validity of each commercially available test must 
be established independently, and these data are lacking. Published studies reporting clinical 
outcomes and/or clinical utility are lacking. The uncertainties concerning clinical validity and clinical 
utility preclude conclusions about whether the use of CTCs can replace variant analysis of tissue. The 
evidence is insufficient to determine that the technology results in an improvement in the net 
health outcome. 
 
For individuals who have cancer who receive testing of ctDNA to monitor treatment response, the 
evidence includes observational studies. The relevant outcomes are overall survival, disease-specific 
survival, test accuracy and validity, morbid events, and medication use. Given the breadth of 
methodologies available to assess ctDNA, the clinical validity of each commercially available test 
must be established independently, and these data are lacking. Published studies reporting clinical 
outcomes and/or clinical utility are lacking. The uncertainties concerning clinical validity and clinical 
utility preclude conclusions about whether the use of ctDNA should be used to monitor treatment 
response. The evidence is insufficient to determine that the technology results in an improvement in 
the net health outcome. 
 
For individuals who have cancer who receive testing of CTCs to monitor treatment response, the 
evidence includes a randomized controlled trial, observational studies, and systematic reviews of 
observational studies. The relevant outcomes are overall survival, disease-specific survival, test 
accuracy and validity, morbid events, and medication use. Given the breadth of methodologies 
available to assess CTCs, the clinical validity of each commercially available test must be established 
independently, and these data are lacking. The available randomized controlled trial found no effect 
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on overall survival when patients with persistently increased CTC levels after first-line chemotherapy 
were switched to an alternative cytotoxic therapy. Other studies reporting clinical outcomes and/or 
clinical utility are lacking. The uncertainties concerning clinical validity and clinical utility preclude 
conclusions about whether the use of CTCs should be used to monitor treatment response. The 
evidence is insufficient to determine that the technology results in an improvement in the net 
health outcome. 
 
For individuals who have received curative treatment for cancer who receive testing of ctDNA to 
predict the risk of relapse, the evidence includes observational studies. The relevant outcomes are 
overall survival, disease-specific survival, test accuracy and validity, morbid events, and medication 
use. Given the breadth of methodologies available to assess ctDNA, the clinical validity of each 
commercially available test must be established independently, and these data are lacking. 
Published studies reporting clinical outcomes and/or clinical utility are lacking. The uncertainties 
concerning clinical validity and clinical utility preclude conclusions about whether the use of ctDNA 
should be used to predict relapse response. The evidence is insufficient to determine that the 
technology results in an improvement in the net health outcome. 
 
For individuals who have received curative treatment for cancer who receive testing of CTCs to 
predict the risk of relapse, the evidence includes observational studies. The relevant outcomes are 
overall survival, disease-specific survival, test accuracy and validity, morbid events, and medication 
use. Given the breadth of methodologies available to assess CTCs, the clinical validity of each 
commercially available test must be established independently, and these data are lacking. 
Published studies reporting clinical outcomes and/or clinical utility are lacking. The uncertainties 
concerning clinical validity and clinical utility preclude conclusions about whether the use of CTCs 
should be used to predict relapse response. The evidence is insufficient to determine that the 
technology results in an improvement in the net health outcome. 
 
For individuals who are asymptomatic and at high-risk for cancer who receive testing of ctDNA to 
screen for cancer, no evidence was identified. The relevant outcomes are overall survival, disease-
specific survival, test accuracy, and test validity. Published data on clinical validity and clinical utility 
are lacking. The evidence is insufficient to determine that the technology results in an improvement 
in the net health outcome. 
 
For individuals who are asymptomatic and at high risk for cancer who receive testing of CTCs to 
screen for cancer, the evidence includes observational studies. The relevant outcomes are overall 
survival, disease-specific survival, test accuracy, and test validity. Given the breadth of 
methodologies available to assess CTCs, the clinical validity of each commercially available test must 
be established independently, and these data are lacking. Published studies reporting clinical 
outcomes and/or clinical utility are lacking. The evidence is insufficient to determine that the 
technology results in an improvement in the net health outcome. 
 

 Supplemental Information  
The purpose of the following information is to provide reference material. Inclusion does not imply 
endorsement or alignment with the evidence review conclusions. 
 
Practice Guidelines and Position Statements 
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Guidelines or position statements will be considered for inclusion in ‘Supplemental Information' if 
they were issued by, or jointly by, a US professional society, an international society with US 
representation, or National Institute for Health and Care Excellence (NICE). Priority will be given to 
guidelines that are informed by a systematic review, include strength of evidence ratings, and 
include a description of management of conflict of interest. 
 
National Comprehensive Cancer Network 
There is no general NCCN guideline on the use of liquid biopsy. Refer to treatment 
recommendations by cancer type for specific recommendations. 
 
U.S. Preventive Services Task Force Recommendations 
Not applicable. 
 
Medicare National Coverage 
 
There is no national coverage determination. In the absence of a national coverage determination, 
coverage decisions are left to the discretion of local Medicare carriers. 
 
Ongoing and Unpublished Clinical Trials 
 
Some currently unpublished trials that might influence this review are listed in Table 5. 
Table 5. Summary of Key Trials 

 

NCT No. 

 

Trial Name 

Planned 
Enrollment 

Completion 
Date 

Ongoing 
   

NCT02889978a The Circulating Cell-free Genome Atlas Study 15000 Mar 2024 

Unpublished    

NCT02140463 Next generation personalized therapy with plasma DNA Trial 2 
in refractory solid tumors (The NEXT-2 Trial) 

260 Dec 2020 

A Denotes industry sponsored or co-sponsored trial. 
NCT: national clinical trial. 

 

 
 Important Reminder 

The purpose of this Medical Policy is to provide a guide to coverage. This Medical Policy is not 
intended to dictate to providers how to practice medicine. Nothing in this Medical Policy is intended 
to discourage or prohibit providing other medical advice or treatment deemed appropriate by the 
treating physician. 
 

 Benefit determinations are subject to applicable member contract language. To the extent there 
are any conflicts between these guidelines and the contract language, the contract language will 
control. 
 

This Medical Policy has been developed through consideration of the medical necessity criteria 
under Hawaii’s Patients’ Bill of Rights and Responsibilities Act (Hawaii Revised Statutes §432E-1.4) or 
for QUEST members, under Hawaii Administrative Rules (HAR 1700.1-42), generally accepted 
standards of medical practice and review of medical literature and government approval status. 
HMSA has determined that services not covered under this Medical Policy will not be medically 
necessary under Hawaii law in most cases. If a treating physician disagrees with HMSA’s 

*^ 



Policy Title   20 
 
 
determination as to medical necessity in a given case, the physician may request that HMSA 
reconsider the application of the medical necessity criteria to the case at issue in light of any 
supporting documentation. 
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