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Description

In vitro chemotherapeutic drug assays are intended to provide oncologists with information that assists in selection of 
chemotherapy for an individual patient. Assays have been developed that differ with respect to processing of 
biological samples and detection methods. However, all involve similar principles, and they share protocol 
components including:  1) isolation of cells and establishment in an in vitro medium 2) incubation of the cells with 
various drugs 3) assessment of cell survival, and 4) interpretation of the result. There are two general types of in vitro 
assays in use:  the tumor chemosensitivity assay and the tumor chemoresistance assay. 

The tumor chemosensitivity assay is an in vitro technique designed to test the sensitivity of antineoplastic agents on 
cells from tumor specimens obtained from patients. The response of the tumor cell line in the laboratory is used to 
predict the effectiveness of the agent in the patient. If an in vitro tumor cell sample is sensitive to a particular 
chemotherapeutic agent, then the agent may be recommended for treating the patient.

The tumor chemoresistance assay is intended to identify chemotherapeutic agents that are not likely to be effective 
against the patient’s disease. The assay is intended to provide information that allows patients to avoid the adverse 
effects of chemotherapy which would likely be ineffective. As opposed to the tumor chemosensitivity assay, the tumor 
chemoresistance assay does not attempt to identify which drug may most effectively treat a tumor, but rather acts to 
rule out drugs which would not successfully treat the condition. If the in vitro tumor cell sample is resistant to a 
particular agent, then the agent is reported as unsuitable for treating the patient.

Although a variety of assays exist to examine chemosensitivity or chemoresistance, only a few are commercially 
available (examples: Oncotech's EDR®, ChemoFx®).

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 
(CLIA). To date, the U.S. Food and Drug Administration has chosen not to require any regulatory review of the tests 
addressed in this policy.

Policy

The chemotherapeutic drug sensitivity assay is considered experimental / investigational, as it does not meet TEC 
criteria # 2-5.

The chemotherapeutic drug resistance assay is considered experimental / investigational, as it does not meet TEC 
criteria # 2-5. 
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Policy Guidelines

Experimental / Investigational

The term "experimental/investigational" describes services or supplies that are in the developmental stage and are in
the process of human or animal testing. Services or supplies that do not meet all 5 of the criteria listed below adopted
by the BlueCross BlueShield Association Technology Evaluation Center (TEC) are deemed to be 
experimental/investigational:

1. The technology* must have final approval from the appropriate U.S. government regulatory bodies; and
2. The scientific evidence must permit conclusions concerning the effect of the technology on health outcomes; and
3. The technology must improve the net health outcome; and
4. The technology must be as beneficial as any established alternatives; and
5. The improvement must be attainable outside the investigational settings.

* Technology includes drugs, devices, processes, systems, or techniques

Rationale 2004:

A review was published by the Working Group on Chemotherapy Sensitivity and Resistance Assays of the American 
Society of Clinical Oncology (ASCO). This evidence-based review reported that there was insufficient evidence to 
support the use of any of the available chemosensitivity or chemoresistance assays in oncology practice. The panel 
recommended that chemotherapy sensitivity and resistance assays not be utilized outside of the clinical trials setting.

Update 2006:

A search of the peer-reviewed literature was performed for the period of November 2004 through October 2006. 
Findings in the recent literature do not change the conclusions on in vitro chemotherapeutic drug assays; therefore, 
the policy statements are unchanged.

Update 2008:

A search of the peer-reviewed literature was performed for the period of September 2006 through December 2008. 
Findings in the recent literature do not change the conclusions on in vitro chemotherapeutic drug assays; therefore, 
the policy statements are unchanged.

Update 2011:

A search of the peer-reviewed literature was performed for the period of January 2009 through January 2011. 
Findings in the recent literature do not change the conclusions on in vitro chemotherapeutic drug assays. Therefore, 
the policy statements are unchanged.

Update 2013:

An updated guideline was published by the American Society of Clinical Oncology (ASCO). This evidence-based 
review continues to support the recommendation that the use of chemosensitivity or chemoresistance assays is not 
recommended outside of the clinical trial setting. Therefore, the policy statements are unchanged.

Update 2015:

A search of the peer-reviewed literature was performed for the period of February 2013 through February 2015. 
According to the National Comprehensive Cancer Network (NCCN) in vitro chemosensitivity testing to choose a 
chemotherapy regimen for recurrent disease should not be recommended (category 3) due to the lack of 
demonstrable efficacy. In addition, ASCO does not recommend the use of chemotherapy sensitivity and resistance 
assays outside the clinical trial setting. Therefore, the policy statements are unchanged. 

Update 2017:

A search of the peer-reviewed literature was performed for the period of March 2015 through April 2017. Findings in 
the recent literature do not change the conclusions on in vitro chemotherapeutic drug assays; therefore, the policy 
statements are unchanged. 
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Update 2019:

A search of the peer-reviewed literature was performed for the period of May 2017 through May 2019. According to 
National Comprehensive Cancer Network (NCCN) Clinical Practice Guidelines in Oncology for Ovarian Cancer, 
chemosensitivity/resistance assays are being used at some NCCN facilities to assist in guidance for selecting 
chemotherapy in situations where there are multiple chemotherapy equivalent options available; however, the current 
level of evidence (category 3) is not sufficient to supplant standard-of-care chemotherapy. Therefore, the policy 
statements are unchanged.

Update 2021: 

A search of the peer-reviewed literature was performed for the period of June 2019 through August 2021. Findings in 
the recent literature do not change the conclusions on in vitro chemotherapeutic drug assays. Therefore, the policy 
statements are unchanged. 
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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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