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Description
Circulating tumor cells (CTC) are malignant cells found in the peripheral blood originating from a primary or
metastatic tumor. Multiple types of CTC have been identified, including breast, prostate, lung, and colorectal
carcinomas. Studies have suggested that the presence of circulating tumor cells in patients with metastatic
carcinoma is associated with a shortened survival. The proposed clinical utility of detecting CTC includes monitoring 
response to treatment and providing prognostic information.

CTC assays usually start with an enrichment step that increases the concentration of CTCs either by biological
(expression of protein markers) or physical properties (size, density, electric charge).  Tumor cells are then detected 
using immunologic, molecular, or functional assays. The CTC kit (e.g., CELLSEARCH®) is designed to detect and count 
epithelial CTCs in blood samples. The cells are isolated using antibodies that bind to a specific molecule on
epithelial cells. After the cells are isolated their DNA is stained and specific tumor cell and white cell molecules are
stained to discriminate between white cells, normal epithelial cells, and circulating tumor cells. Images of the stained
cells are then analyzed, and if the analysis indicates the presence of one or more CTCs, images of the CTCs are
stored for further viewing, classification, and a final count of tumor cells.

In addition to the CELLSEARCH® products, several tests to analyze and detect CTCs exist.  These include CellMax-
CRC Colorectal Cancer Early Detection Test, CellMax-LBx Liquid Biopsy, CellMax-PanCa Monitoring Test, CellMax-
Prostate Cancer Test, ClearID Biomarker Expression Assays, ClearID Breast Cancer, ClearID Lung Cancer, ClearID 
Solid Tumor Panel, and IVDiagnostics.

Policy
Detection and quantification of circulating tumor cells is considered experimental / investigational in the
management of cancer as it does not meet TEC criteria #2-5.

Policy Guidelines
Rationale:
1.  The technology must have final approval from the appropriate government regulatory bodies:  

Clinical laboratories licensed for high-complexity testing under the auspices of The Clinical Laboratory Improvement
Amendments may develop and validate tests in-house, and market them as a laboratory service (FDA-approval is not
required).

The CELLSEARCH® Circulating Tumor Cell Kit (Menarini Silicon Biosystems, Inc) has received clearances for 
marketing from the FDA under the 510(k) process for monitoring metastatic breast cancer (January 2004), metastatic 
colorectal cancer (November 2007), and metastatic prostate cancer (February 2008). Components of the system 
include instruments for sample preparation (CELLTRACKS® AUTOPREP®) and analysis (CELLTRACKS ANALYZER 
II®) together with supplies and reagents. All components have received FDA clearance. The CELLSEARCH® system 
is the only such system cleared for use in the U.S.

2.   The scientific evidence must permit conclusions concerning the effect on health outcomes:  
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Most studies involving CTCs correlate the quantification of CTCs with survival. For example, Bahnassy et al. examined 
the prognostic value of CTC in metastatic breast cancer patients.  Among 66 patients, they found those who had CTC 
levels greater than or equal to 4 cells / 7 ml at baseline had higher rates of cancer progression than those whose 
baseline level was less than 4 cells / 7 ml.  Patients whose CTC levels decreased after treatment experienced longer 
survival periods than those whose CTC level increased.  Jansson et al. suggest that while enumeration of CTCs has 
prognostic value for breast cancer patients, examining morphology of CTC can strengthen the prognostic information.

In a review of technical aspects of CTC detection presented by Alix-Panabieres and Pantel, they acknowledge that 
more research involving the analytical specificity and clinical utility of CTC detection is needed prior to this technique 
becoming a standard part of clinical practice.  There is a need to include markers for that are more specific for CTC 
and that detect CTCs that are overlooked by current detection methods.  Markers for EpCAM (epithelial cell adhesion 
molecule) and CK (cytokeratin) are currently used, but not all CTC express these molecules. While the CELLSEARCH® 
system has been demonstrated to be specific in detecting CTC in women with breast cancer, it has detected “tumor 
cells” in patients with benign colon diseases.  Arneth presents a similar conclusion regarding the clinical utility of CTC.  
While liquid biopsies provide information that can assist physicians in evaluating treatments, they are still not considered 
a part of routine clinical diagnosis.

In summary, further studies evaluating the impact of CTCs and test results on treatment decisions are needed
to evaluate their effect on health outcomes. Therefore, the evidence is insufficient to determine the effects of the
technologies on health outcomes.

3.  The technology must improve the net health outcome:  

The available evidence does not permit conclusions regarding health outcomes of patients managed using
 CTC. Therefore, it is not possible to determine if the technology results in improvement of net health outcomes.

4.  The technology must be as effective as any established alternatives:  

Cancer metastasis and tumor response to treatment are assessed by histopathology of lymph nodes, imaging studies 
(CT, MRI, PET), tumor markers, and disseminated tumor cells in bone marrow. The evidence does not yet establish a 
place for CTC detection at this time, as outcomes improvement has not been demonstrated and patient selection criteria 
have not been established.

5.  The improvement must be attainable outside the investigational settings:

An improvement in the net health outcomes has not been established in the investigational settings for the use of
CTC in the management of patients with cancer. It is therefore not possible to determine if improvement is
attainable outside the investigational settings.

Benefit Applications
There are no Benefit Applications for this Medical Policy.

Provider Guidelines
There are no Provider Guidelines for this Medical Policy.

Cross References to Related Policies and Procedures
11.01.073             Genetic Testing, Policy
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This policy statement relates only to the services or supplies described herein.  Coverage will vary from 
contract to contract and by line of business and should be verified before applying the terms of the policy.
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