
Lab Management Guidelines V2.0.2021

Tissue of Origin Testing for Cancer of 
Unknown Primary 

MOL.TS.228.A
v2.0.2021

Introduction 

Tissue of origin testing for cancer of unknown primary is addressed by this guideline. 

Procedures addressed 

The inclusion of any procedure code in this table does not imply that the code is under 
management or requires prior authorization. Refer to the specific Health Plan's 
procedure code list for management requirements.

Procedures addressed by this 
guideline

Procedure codes

Oncology (tumor of unknown origin), 
mRNA, gene expression profiling of real-
time RT-PCR of 92 genes to classify 
tumor into main cancer type and subtype 
(e.g. CancerTYPE ID)

81540

Oncology (tissue of origin), microarray 
gene expression profiling of greater than 
2000 genes (e.g. Tissue of Origin Testing)

81504

Unlisted molecular testing for tumor of 
unknown origin

81479
84999

What is cancer of unknown primary testing 

Definition

In order to determine the most effective treatment regimen for an individual with cancer 
it is important to identify the cancer cell type.1 

 When a cancer is found in one or more metastatic sites but the primary site is not 
known, it is called a cancer of unknown primary (CUP) or an occult primary cancer.2 

This happens in a small portion of cancers.

 The most commonly used techniques to identify tissue of origin (TOO) for CUP 
include light microscopy, immunohistochemistry (IHC) staining and computed 
tomography (CT) or positron emission tomography (PET) imaging. 1,3 However, 
conventional methods have had poor success.4,5 

©2021 eviCore healthcare. All Rights Reserved. 1 of 5
400 Buckwalter Place Boulevard, Bluffton, SC 29910 (800) 918-8924 www.eviCore.com 

http://www.eviCore.com/


Lab Management Guidelines V2.0.2021

 With advances in technology, some laboratory tests utilize gene expression profiling 
or other molecular techniques in cancer cells. Ramaswamy et al. found that a 
cancer-intrinsic gene expression pattern distinguished primary from metastatic 
adenocarcinomas.6 By comparing the pattern of gene expression in the CUP 
sample to the patterns seen with other known types of cancer, a CUP may be 
identified as belonging to a particular cancer type. Survival, quality of life (QOL), 
and/or disease symptoms may improve in some cases if the site and type of 
primary origin can be accurately detected and appropriate therapy administered 
early in the disease course.7,8 

Test information 

Introduction 

A number of different companies and approaches are being utilized to diagnose 
metastatic neoplasms for individuals with CUP, typically using gene expression 
analysis. 

For example, the Tissue of Origin (TOO)® Test (Cancer Genetics, Inc) is a gene 
expression test designed to identify the most likely tissue of origin from 15 common 
tumor types in individuals with cancer of the unknown primary (CUP). The 15 types 
include: thyroid cancer, breast cancer, non-small cell lung cancer, pancreatic cancer, 
gastric cancer, colorectal cancer, liver cancer, bladder cancer, kidney cancer, non-
Hodgkin’s lymphoma, melanoma, ovarian cancer, sarcoma, testicular germ cell cancer, 
and prostate cancer.9 

The Tissue of Origin Test uses microarray analysis to measure the gene expression 
levels of a 1550-gene panel for historical specimens and a 2000-gene panel for 
formalin-fixed paraffin-embedded (FFPE) tissue specimens. To generate a Similarity 
Score (SS) for 15 tumor types, pairwise comparisons are made using a machine 
learning algorithm.1 The SS reflects the degree of similarity of the RNA expression 
pattern of an individual's tumor specimen to the RNA expression pattern of the 
historical tumor specimens (captured in the manufacturer’s reference database).1,9-11 

Guidelines and evidence 

Introduction 

This section includes guidelines and evidence pertaining to tissue of origin testing.

National Comprehensive Cancer Network (NCCN) 

The National Comprehensive Cancer Network (NCCN, 2021) states the following 
regarding tissue of origin testing:12

 Gene sequencing for tissue of origin is not recommended.
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 "Outcomes data are not currently available to recommend routine use of molecular 
profiling in the working of CUP."

 "The clinical benefit that might be derived from the use of these molecular assays, if 
any, remains to be determined."

 Use of molecular testing for CUP is considered a category 3 recommendation by 
NCCN.

Select Relevant Publications 

In systematic reviews of cancer of unknown primary site, gene-profiling diagnosis was 
noted to have high sensitivity, but additional prospective studies were deemed 
necessary to establish whether outcomes for individual's with cancer are improved by 
its clinical use.1,13-22 

Criteria 

This test is considered investigational and/or experimental.

 Investigational and experimental (I&E) molecular and genomic (MolGen) tests refer 
to assays involving chromosomes, DNA, RNA, or gene products that have 
insufficient data to determine the net health impact, which typically means there is 
insufficient data to support that a test accurately assesses the outcome of interest 
(analytical and clinical validity), significantly improves health outcomes (clinical 
utility), and/or performs better than an existing standard of care medical 
management option. Such tests are also not generally accepted as standard of care 
in the evaluation or management of a particular condition.

 In the case of MolGen testing, FDA clearance is not a reliable standard given the 
number of laboratory developed tests that currently fall outside of FDA oversight 
and FDA clearance often does not assess clinical utility.
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