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State and Federal mandates and health plan member contract language, including specific 
provisions/exclusions, take precedence over Medical Policy and must be considered first in 
determining eligibility for coverage. To verify a member's benefits, contact Blue Cross and 
Blue Shield of Kansas Customer Service. 
 
The BCBSKS Medical Policies contained herein are for informational purposes and apply only 
to members who have health insurance through BCBSKS or who are covered by a self-insured 
group plan administered by BCBSKS. Medical Policy for FEP members is subject to FEP medical 
policy which may differ from BCBSKS Medical Policy.  
 
The medical policies do not constitute medical advice or medical care. Treating health care 
providers are independent contractors and are neither employees nor agents of Blue Cross 
and Blue Shield of Kansas and are solely responsible for diagnosis, treatment and medical 
advice. 
 
If your patient is covered under a different Blue Cross and Blue Shield plan, please refer to the 
Medical Policies of that plan. 
 
 
DESCRIPTION 
There are a variety of gene-based biomarkers that have been associated with prostate 
cancer. These tests have the potential to improve the accuracy of risk prediction, 
diagnosis, staging, or prognosis of prostate cancer. 
 
Background 
Prostate cancer is a complex, heterogeneous disease. At the extremes of the spectrum, if 
left untreated, some prostate cancers behave aggressively, metastasize quickly, and 
cause mortality, while others are indolent and never progress to cause harm. Current 
challenges in prostate cancer care are risk assessment; early and accurate detection; 
monitoring low-risk patients undergoing surveillance only; prediction of recurrence after 
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initial treatment; detection of recurrence after treatment; and assessing efficacy of 
treatment for advanced disease. 
 
In response to the need for better biomarkers for risk assessment, diagnosis, and 
prognosis, a variety of exploratory research is ongoing. Some products of this work have 
already been translated or are in the process of being translated into commercially 
available tests, including: 
 single-nucleotide polymorphisms (SNPs) for risk assessment 
 prostate cancer antigen 3 (PCA3) for disease diagnosis and prognosis 
 transmembrane serine protease (TMPRSS) fusion genes for diagnosis and prognosis 
 multiple gene tests (gene panels) for prostate cancer diagnosis 
 gene hypermethylation for diagnosis and prognosis 
 
While studies using these tests generate much information that may help elucidate the 
biologic mechanisms of prostate cancer and eventually help design treatments, the 
above-mentioned tests are in a developmental phase.  
 
SNP testing as part of genome-scanning tests with risk assessments for prostate cancer 
are offered by a variety of laboratories including Navigenics, LabCorp (23andme), and 
ARUP (deCode) as laboratory-developed tests. The PCA3 test is offered in the U.S. by a 
number of reference laboratories including ARUP, Mayo Medical Laboratories, and 
LabCorp. The reagents used in testing are developed by Gen-Probe. The Prostate Gene 
Expression Profile was widely announced as available from Clarient, Inc. in January 2009; 
as of March 2011, the test no longer appears on the listing at the company website. A 
test for hypermethylation of GSTP1 is currently available from LabCorp (“Glutathione S-
transferase Gene [GSTP1, pi-class] Methylation Assay”), and the required specimen is 
formalin-fixed, paraffin-embedded tissue. The test is stated to be an adjunct to 
histopathology. Epigenomics AG (Frankfurt, Germany) has entered licensing agreements 
with two U.S. laboratories (Quest and Predictive Biosciences) to establish and 
commercialize laboratory-developed tests for its proprietary methylation biomarker 
GSTP1. This test is not yet available, and it is unclear what matrices will be used. 
 
Regulatory Status 
Only PCA3 has been submitted to the U.S. Food and Drug Administration (FDA) for 
premarket approval. The Gen-Probe PROGENSA® PCA3 Assay was approved by the FDA 
on February 15, 2012 through the premarket approval process. According to the 
company’s press release, this assay is “indicated for use in conjunction with other patient 
information to aid in the decision for repeat biopsy in men 50 years of age or older who 
have had one or more previous negative prostate biopsies and for whom a repeat biopsy 
would be recommended by a urologist based on the current standard of care, before 
consideration of PROGENSA PCA3 assay results.” 
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The other tests mentioned in this policy, if available, are offered as laboratory-developed 
tests under the Clinical Laboratory Improvement Amendments (CLIA) licensed 
laboratories. 
 
 
POLICY 
Genetic tests for the screening, detection, and management of prostate cancer are 
considered experimental / investigational.  This includes, but is not limited to the 
following:  
1. single-nucleotide polymorphisms (SNPs) for risk assessment 
2. PCA3 for disease diagnosis and prognosis 
3. TMPRSS fusion genes for diagnosis and prognosis 
4. multiple gene tests (gene panels) for prostate cancer diagnosis, or 
5. gene hypermethylation for diagnosis and prognosis 
 
 
RATIONALE 
The most recent period of literature update covers the period of January 2012 through January 
2013. This policy was primarily based on a 2008 TEC Special Report: “Recent Developments in 
Prostate Cancer Genetics and Genetic Testing.” (1) The following text is based on the TEC Special 
Report and on relevant publications found subsequent to the TEC Special Report from MEDLINE 
literature searches. 
 
In general, the evidence for genetic tests related to prostate cancer screening, detection, and 
management addresses either preliminary clinical associations between genetic tests and disease 
states. In some cases, the clinical validity of these tests, i.e., the association of the test result 
with outcomes of interest, is expressed in terms of sensitivity, specificity, predictive value, and/or 
comparisons to current standards using receiver-operating curve (ROC) analysis. There is no 
direct evidence of clinical utility, i.e., that using a test will change treatment decisions and 
improve subsequent outcomes that matter to the patient such as mortality, morbidity, or quality 
of life. 
 
Single-nucleotide polymorphisms (SNPs) for risk assessment 
Several large population studies have identified SNPs that are predictors of prostate cancer risk, 
although the genes and biologic mechanisms behind these associations are as yet unknown. In a 
review by Ioannidis et al., (2) 27 gene variants at a wide variety of chromosomal locations were 
identified that incurred additional risk for prostate cancer, although in all cases the incremental 
risk observed was modest (odds ratio [OR]: 1.36 or less). More recently Lindstrom et al., (3) in a 
study of 10,501 cases of prostate cancer and 10,831 controls, identified 36 SNPs showing 
association with prostate cancer risk including 2 (rs2735893 and rs266849) showing differential 
association with Gleason grade. Per allele odds ratios ranged from 1.07 to 1.44. 
 
Because the SNPs individually provide relatively modest incremental information on both the 
occurrence of cancer and its behavior, investigators have begun to explore use of algorithms 
incorporating information from multiple SNPs to increase the clinical value of testing. 
Gudmundsson et al., (4) using 22 prostate cancer risk variants, estimated that carriers in the top 
1.3% of the risk distribution have a 2.5 times increase in risk of developing disease compared to 
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the general population. Zheng et al. (5) identified 5 chromosomal regions in a Swedish 
population (2,893 patients with prostate cancer and 1,781 controls) and in conjunction with 
family history developed an algorithm which appeared to account for 46% of cases of prostate 
cancer. Salinas et al. (6) also evaluated use of 5 SNPs plus family history to predict risk of 
prostate cancer. While they identified a significant association in risk, they were unable to 
demonstrate improved models for assessing who is at risk of having or dying from prostate 
cancer, once known risk or prognostic factors are taken into account. Helfand et al. (7) 
developed an expanded algorithm using 9 genomic regions which identified patients with a 6-fold 
increase risk for prostate cancer. Two of the regions studied (2p15 and 11q13) were more likely 
to be associated with tumors with aggressive features. 
 
Kader et al. evaluated a panel of 33 SNPs identified from GWAS associated with prostate cancer 
in 1,654 men. (8) Genetic score was a significant (p<.001) independent predictor of prostate 
cancer, with an odds ratio of 1.72 (95%confidence interval [CI]: 1.44-2.09) after adjustment for 
clinical variables and family history. Addition of genetic markers to the classification of prostate 
cancer risk resulted in 33% of men reclassified into a different risk quartile. Approximately half of 
these (n=267) were downgraded to a lower risk quartile, and the other half (n=265) were 
upgraded into a higher risk quartile. The net reclassification benefit was 10% (p=0.002). The 
authors concluded that with the additional information of genetic score, the same number of 
cancers could be detected by using 15% fewer biopsies. 
 
Kim et al. published a meta-analysis evaluating 30 SNPs associated with prostate cancer in 
Caucasians (9). Odds ratios of between 1.12 and 1.8 were observed with 13 SNPs, which 
exhibited significant heterogeneity. The proportion of total genetic variance attributed by each 
SNP ranged between 0.2% and 0.9%, and the 30 SNPs in sum explained about 13.5% of the 
total genetic variance of the population at risk. Whether this level of performance has any impact 
on practice or outcomes remains an unanswered question. 
 
Ishaak and Giri (10) performed a review of 11 replication studies involving 30 SNPs (19 in men of 
African descent and 10 in men with familial prostate cancer). Odds ratios were positively 
associated with prostate cancer, although the magnitude of association was generally small 
(ranging from 1.11 to 2.63). 
 
To date, there has been no report of clinical validity for testing using standard terms for 
diagnostic use (e.g., sensitivity, specificity, positive or negative predictive values) and no 
evidence that testing has any impact on health outcomes. 
 
New guidelines suggest that asymptomatic men with prostate specific antigen (PSA) results equal 
to or less than 3 ng/mL who will be regularly monitored by PSA testing should be given 
information on prostate cancer prevention with 5-alpha reductase inhibitors. (11) It is possible 
that future risk assessment assays with evidence supporting generalizability to a variety of 
populations will help identify those who would most benefit from preventive therapy. 
 
Conclusions. There have been numerous studies demonstrating the association of many different 
SNPs with prostate cancer. These studies generally show a modest degree of association with 
future risk for prostate cancer. The clinical utility of these tests is uncertain, there is no evidence 
that the information obtained from SNP testing can be used to change management in ways that 
will improve outcomes. 
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PCA3 for prostate cancer diagnosis 
PCA3 is overexpressed in prostate cancer and PCA3 mRNA can be detected in urine samples 
collected after prostate massage. When normalized using PSA to account for the amount of 
prostate cells released into the urine (PCA3 Score), the test has significantly improved specificity 
compared to PSA and may better discriminate patients with eventual benign findings on (first or 
second) biopsies from those with malignant biopsy results. In particular, the test may be 
especially helpful at identifying patients with elevated PSA levels but negative first biopsy results 
who need a follow-up biopsy. Based on several studies, (9, 12-16) average PCA3 Score sensitivity 
and specificity for a positive prostate biopsy result is about 61% and 74%, respectively. 
 
Ankerst et al. (17) reported that incorporating the PCA3 Score into the Prostate Cancer 
Prevention Trial risk calculator improved the diagnostic accuracy of the calculator (from area 
under the curve [AUC]: 0.653 to AUC 0.696). Chun et al., (18) using a multivariate nomogram, 
demonstrated a 5% gain in predictive accuracy when PCA3 was incorporated with other 
predictive variables such as age, digital rectal examination (DRE) results, PSA levels, prostate 
volume, and past biopsy history. In a recent study of 218 patients with PSA values of 10 ng/mL 
or less, Perdona et al. (19) performed a head-to-head comparison of these two risk assessment 
tools and suggested both might be of value in clinical decision making. 
 
Several studies have recently been focused on evaluating the PCA3 Score as a tool for 
distinguishing between patients with indolent cancers who may only need active surveillance and 
patients with aggressive cancers who warrant aggressive therapy. Haese et al., (15) Nakanishi et 
al., (20) and Whitman et al. (21) have all demonstrated an association between PCA3 Scores and 
evidence of tumor aggressiveness. However, Bostwick et al. (22) and vans Gils et al. (23) failed 
to confirm these findings. Auprich et al. (24) recently reported that PCA3 Scores appeared to 
enhance identification of indolent disease but not pathologically advanced or aggressive cancer. 
 
A meta-analysis by Ruiz-Aragon and Marquez-Pelaez (25) reviewed 14 studies of PCA3 for use in 
predicting prostate biopsy results. Sensitivity of testing ranged from 46.9% to 82.3% and 
specificity from 56.3% to 89%. Global results provided a sensitivity of 85% (confidence interval 
[CI]: 84 to 87) and a specificity of 96% (CI: 96 to 97). No publications on how this information 
affected decision making or either short- of long-term outcomes has been published. 
 
Tosoian et al. (26) reported on a short-term prospective cohort study evaluating PCA3 in relation 
to outcomes in an active surveillance program involving 294 subjects. PCA3 did not appear to 
distinguish patients with stable disease from those developing more aggressive features. Durand 
and colleagues found that PCA3 score offered some predictive prognostic accuracy in a cohort of 
160 men. (27) PCA3 scores were significantly associated with increased tumor volume and 
positive surgical margins. However, in multivariate analysis, PCA3 score and Gleason score (>=7) 
did not emerge as independent predictors of pathologic stage. 
 
Clinical utility studies using assay results for decision making for initial biopsy, repeat biopsy, or 
treatment have not been reported. A clinical trial (NCT01632930) aims to observe if the 
availability of the PCA3 test will reduce the number of unnecessary prostate biopsies in multiple 
French centers. The trial aims to enroll 650 participants with a completion date of June 2019. 
 
Conclusions. Studies of PCA3 as a diagnostic test for prostate cancer report sensitivities and 
specificities in the moderate range. In general, these studies are preliminary and report on 
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clinical performance characteristics in different populations and at various assay cutoff values, 
reflecting the lack of standardization in performance and interpretation of PCA3 results. One 
study reports a modest incremental improvement in diagnostic accuracy when PCA3 was 
combined with PSA. The clinical utility of this test is uncertain, as there is no evidence that the 
use of PCA3 can be used to change management in ways that improves outcomes. 
 
TMPRSS fusion genes for diagnosis and prognosis 
TMPRSS2 is an androgen-regulated transmembrane serine protease that is preferentially 
expressed in normal prostate tissue. In prostate cancer, it may be fused to an ETS family 
transcription factor (ERG, ETV1, ETV4, or ETV5), which modulates transcription of target genes 
involved in cell growth, transformation, and apoptosis. The result of gene fusion with an ETS 
transcription gene is that the androgen-responsive promoter of TMPRSS2 positively dysregulates 
expression of the ETS gene, suggesting a mechanism for neoplastic transformation. Fusion genes 
may be detected in tissue, serum, or urine, 
 
TMPRSS2-ERG gene rearrangements have been reported in 50% or more of primary prostate 
cancer samples. (28) 
 
While ERG appears to be the most common ETS family transcription factor involved in the 
development of fusion genes, not all are associated with TMPRSS2. About 6% of observed 
rearrangements are seen with SLC45A3, and about 5% appear to involve other types or 
rearrangement. (25) 
 
TMPRSS2 fusion gene detection has been studied for prognostic value, e.g., to identify 
aggressive disease or to predict disease recurrence. There is conflicting evidence regarding the 
association of TMPRSS2 fusion gene detection and biochemical recurrence or survival outcomes 
of prostate cancer. (29-34) Subtypes of gene fusion may have more significant associations with 
biochemical recurrence. (32, 35, 36). TMPRSS2 fusion genes are strongly associated with higher 
disease stage, (22, 23, 30) but associations with Gleason scores (e.g., (30, 31, 33, 36, 37) are 
conflicting. 
 
Most recently, increased attention has been directed at using post-DRE urine samples to look for 
fusion genes as a marker of prostate cancer. Laxman et al. (38) developed an assay to measure 
ERG and TMPRSS2: ERG transcripts in urine samples following prostatic massage from 19 
patients with prostate cancer. They observed a strong concordance between the presence of 
these transcripts and prostate cancer. In a subsequent study of 234 patients presenting for 
biopsy or radical prostatectomy (138 with cancer; 86 with benign disease), these authors (39) 
confirmed the association between cancer and TMPRSS2: ERG but failed to demonstrate a 
significant association between cancer and ERG transcripts. An algorithm was created using 7 
candidate biomarkers including SPINK1, PCA3, GOLPH2, and TMPRSS2: ERG. The AUC or this 
multiplex model was 0.785; sensitivity 66%, specificity 76%. Because the study was performed 
on a population enriched for cancer, external validation would be critical in properly defining and 
understanding test performance. 
 
Rice et al. (26) developed an assay directed at evaluation of ERG RNA in urine normalized for 
PSA RNA. In a study of 237 men scheduled for prostate biopsy, this assay was found to identify 
cancer with an AUC of 0.592, a sensitivity of 31%, and specificity of 84%. Higher urine ERG 
values were associated significantly with a positive biopsy, although these did not correlate with 
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clinical stage or biopsy Gleason scores. Performance of the test was noted to be particularly good 
in Caucasian patients with a PSA value of 4 ng/mL or less. Adding ERG to results of PSA and 
other clinical parameters in a multivariate logistic regression model did not significantly improve 
performance in predicting biopsy. The authors conclude “further studies examining the long-term 
prognostic significance of these markers will show their full potential in augmenting the 
appropriate diagnosis and treatment of prostate cancer.” 
 
Tomlins et al. (40) have recently developed a transcription mediated amplification assay to 
measure TMPRSS2: EFG fusion transcript in parallel with PCA3. Combining results from these two 
tests and incorporating them into the multivariate Prostate Cancer Prevention Trial risk calculator 
appeared to improve identification of patients with clinically significant cancer by Epstein criteria 
and high-grade cancer on biopsy. While the study was large (1,312 men at multiple centers), it 
was confounded by the fact that the assay was modified during the course of the study and by 
the fact that some evaluations were performed using cross-validation rather than independent 
validation using independent training and testing sets. Further studies appear warranted. 
 
Leyten et al. (41) investigated the predictive value of PCA3 and TMPRSS2 as individual 
biomarkers and as part of a panel in a prospective, multicenter study of 443 men. TMPRSS2 was 
found to be highly specific (93.2%) for predicting clinically significant prostate cancer on biopsy. 
Because of this high specificity, the authors suggest that rebiopsy or magnetic resonance imaging 
(MRI) be performed in EMPRSS2-ERG-positive patients who do not have prostate cancer detected 
on initial biopsy. The authors state that if these data pertaining to PCA3 and TMPRSS2 from the 
assay had been used to select men for prostate biopsy, 35% of biopsies could have been 
avoided. 
 
Conclusions. Limited evidence reports that the measurement of TMPRSS:ERG may improve the 
ability to predict prostate cancer, and/or the ability to estimate prognosis. However, the results of 
available studies differ as to the accuracy of TMPRSS:ERG for this purpose. In addition, the 
clinical utility of this test is uncertain, i.e., there are no studies that report the test leads to 
changes in management that result in improved health outcomes. 
 
Candidate gene panels for prostate cancer diagnosis 
Because no single gene markers have been found that are both highly sensitive and highly 
specific for diagnosing prostate cancer, particularly in men already known to have elevated PSA 
levels, some investigators are combining several markers into a single diagnostic panel. While 
promising in concept, only single studies of various panels have been published, and none 
apparently is offered as a clinical service. 
 
Clarient, Inc. launched a “patent protected combination of four genes that have been shown to 
accurately identify the presence of Grade 3 or higher” prostate cancer in prostate tissue in 2009. 
This test is reportedly based on a study that has been submitted for publication but has not yet 
been accepted for publication or available for evaluation. It appears that at this time Clarient, 
Inc. is not offering this assay. 
 
Gene hypermethylation for diagnosis and prognosis 
Epigenetic changes, chromatin protein modifications that do not involve changes to the 
underlying DNA sequence but which can result in changes in gene expression, have been 
identified in specific genes. There is an extensive literature reporting significant associations of 
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epigenetic DNA modifications with prostate cancer. Studies are primarily small, retrospective pilot 
evaluations of hypermethylation status of various candidate genes for discriminating prostate 
cancer from benign conditions (diagnosis) or for predicting disease recurrence and association 
with clinicopathologic predictors of aggressive disease (prognosis). A review of recently published 
studies (42) reveals an area of clinical research that has not yet identified the best markers for 
diagnosis and prognosis or the best way to measure them and in which sample type. No 
standardized assays and interpretation criteria have been agreed on yet to enable consistency 
and comparison of results across studies. 
 
GSTP1 is the most widely studied methylation marker for prostate cancer, usually as a diagnostic 
application. Many studies have reported on the association of GSTP1 with prostate cancer. Two 
recent studies of GSTP1 hypermethylation using tissue samples reported significant results for 
identifying cancer with a sensitivity of 92%, a percent specificity of 85%, and an AUC of about 
0.9. (43, 44) However, 2 other studies did not find significant associations with disease. (45, 46) 
In spite of these contradictory results, several investigators have evaluated detection of 
hypermethylation products in biological fluids for early detection of prostate cancer. Suh et al. 
(40) studied the ejaculates of patients with prostate cancer and observed methylated GSTP1 in 4 
of 9 patients. Goessl et al. (47) confirmed the presence of the methylated biomarker in ejaculates 
(50%) and extended its evaluation to demonstrate an association with cancer in serum (82% of 
cancer patients), urine (36%), and urine following prostatic massage (73%). 
 
Subsequently, Ellinger et al. (48) studied hypermethylation of GSTP1 with additional genes 
(T1G1, Reprimo, and PTGS2) in 226 patients (168 with prostate cancer) in an effort to provide a 
more consistent yield of positives. They observed that the detection of aberrant methylation in 
serum DNA has high specificity (92%) but variable and more modest sensitivity (42 to 47%) for 
cancer. Sunami et al. (49) assayed blood from 40 healthy individuals and 83 patients with 
prostate cancer using a 3-gene cohort (GSTP1, RASSF1, and RARβ2) and demonstrated a 
sensitivity of 28% for cancer patients. 
 
In a recent meta-analysis of 30 peer reviewed studies evaluating hypermethylation of GSTP1 and 
other genes in prostate tissue, Van Neste et al. (50) suggest a valuable first step in diagnostic 
use might be to utilize testing for methylated genes in selecting patients undergoing a prostate 
biopsy who might not require a repeat biopsy. 
 
Trock et al. (51) reported on a small (86 patient) diagnostic exploratory cohort study showing 
hypermethylation of adenomatous polyposis coli (APC) was associated with a high sensitivity and 
high specificity for cancer on repeat biopsy. There was no evidence suggesting how this test 
should be used to change management. 
 
Stewart and colleagues investigated a quantitative methylation assay (including GSTP1, APC, and 
RASSF1) as a predictive test for occult prostate cancer. (52) The study retrospectively assayed 
498 prostate biopsy tissue samples from patients who had negative histopathologic findings on 
first biopsy, but who received a follow-up biopsy within 30 months. The authors reported a 
sensitivity of 68% (95% CI: 57-77) and a specificity of 64% (95% CI: 59-69) for the assay score 
in predicting occult cancer. The negative predictive value of the test was 90% (95% CI: 87-93), 
which offered a significant improvement compared with histologic diagnosis alone (70% negative 
predictive value [NPV]). On multivariate analysis, the assay score was a significant predictor or 
prostate cancer on second biopsy, with an odds ratio of 3.17 (95% CI: 1.81–5.53, p<0.0001). 
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Conclusions. Studies reporting the diagnostic accuracy and predictive ability of gene 
hypermethylation report differing results regarding the accuracy of hypermethylation. These 
inconsistent results make it difficult to determine whether hypermethylation is a useful parameter 
for diagnosis and/or prognosis of prostate cancer. Further research is needed to elucidate the 
clinical validity of this test and to determine whether use of this test improves outcomes. 
 
Summary 
The evidence on the clinical validity of genetic tests related to prostate cancer screening, 
detection, and management is variable and incomplete, leaving considerable uncertainty 
regarding the clinical performance characteristics such as sensitivity, specificity, and predictive 
value. Some tests show evidence for predictive ability in the diagnosis or prognosis of prostate 
cancer; however, incremental accuracy in comparison to currently available tests has not been 
demonstrated. In addition, these data do not demonstrate clinical utility, i.e., that using a test 
will change treatment decisions and improve subsequent outcomes. Therefore, use of gene-
based testing for risk assessment, diagnosis, prognosis, and management of prostate cancer is 
considered investigational. 
 
 
CODING 
The following codes for treatment and procedures applicable to this policy are included below 
for informational purposes.  Inclusion or exclusion of a procedure, diagnosis or device code(s) 
does not constitute or imply member coverage or provider reimbursement. Please refer to the 
member's contract benefits in effect at the time of service to determine coverage or non-
coverage of these services as it applies to an individual member. 
 
CPT/HCPCS 
81479 Unlisted molecular pathology procedure 
S3721 Prostate cancer antigen 3 (PCA3) testing. 
 
 At this time, there are no specific CPT codes for this testing. The unlisted molecular pathology 

code 81479 would be used.  Prior to 2013, a series of molecular diagnostic codes (83890-
83912) would likely have been used. 

 S3721 should be used for the Prostate cancer antigen 3 (PCA3) testing, effective 04-01-2012.  
 
DIAGNOSES 
Experimental / investigational for all diagnoses related to this policy. 
 
 
REVISIONS 
12-01-2011 Policy added to the bcbsks.com web site. 
04-10-2012 In Coding section: 

Added HCPCS code:  S3721 (effective 04-01-2012).  
06-29-2012 Description section updated 

Rationale section updated 
References updated 
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01-01-2013 In Coding section: 
 Added CPT code:  81479 (effective 01-01-2013) 
 Removed CPT codes:  83890, 83891, 83892, 83893, 83894, 83896, 83897, 
83898, 83900, 83901, 83902, 83903, 83904, 83905, 83906, 83907, 83908, 
83909, 83912 (effective 12-31-2012) 

08-20-2013 Description section reviewed with no changes made. 
Rationale section updated 
In Coding section: 
 Coding instructions added. 
References updated 

 
 
REFERENCES 
1. TEC Assessments 2008; Volume 23, Tab 7.  
2. Ioannidis JP, Castaldi P, Evangelou E. A compendium of genome-wide associations for 

cancer: critical synopsis and reappraisal. J Natl Cancer Inst 2010; 102(12):846-58.  
3. Lindstrom S, Schumacher F, Siddiq A et al. Characterizing Associations and SNP-

Environment Interactions for GWAS-Identified Prostate Cancer Risk Markers-Results from 
BPC3. PLoS One 2011; 6(2):e17142.  

4. Gudmundsson J, Sulem P, Rafnar T et al. Common sequence variants on 2p15 and Xp11.22 
confer susceptibility to prostate cancer. Nat Genet 2008; 40(3):281-3.  

5. Zheng SL, Sun J, Wiklund F et al. Cumulative association of five genetic variants with 
prostate cancer. N Engl J Med 2008; 358(9):910-9.  

6. Salinas CA, Koopmeiners JS, Kwon EM et al. Clinical utility of five genetic variants for 
predicting prostate cancer risk and mortality. Prostate 2009; 69(4):363-72.  

7. Kim ST, Cheng Y, Hsu FC et al. Prostate cancer risk-associated variants reported from 
genome-wide association studies: meta-analysis and their contribution to genetic Variation. 
Prostate 2010; 70(16):1729-38.  

8. Kader AK, Sun J, Reck BH et al. Potential impact of adding genetic markers to clinical 
parameters in predicting prostate biopsy outcomes in men following an initial negative 
biopsy: findings from the REDUCE trial. Eur Urol 2012; 62(6):953-61.  

9. Groskopf J, Aubin SM, Deras IL et al. APTIMA PCA3 molecular urine test: development of a 
method to aid in the diagnosis of prostate cancer. Clin Chem 2006; 52(6):1089-95.  

10. Ishak MB, Giri VN. A systematic review of replication studies of prostate cancer 
susceptibility genetic variants in high-risk men originally identified from genome-wide 
association studies. Cancer Epidemiol Biomarkers Prev 2011; 20(8):1599-610.  

11. Kramer BS, Hagerty KL, Justman S et al. Use of 5-alpha-reductase inhibitors for prostate 
cancer chemoprevention: American Society of Clinical Oncology/American Urological 
Association 2008 Clinical Practice Guideline. J Clin Oncol 2009; 27(9):1502-16.  

12. van Gils MP, Cornel EB, Hessels D et al. Molecular PCA3 diagnostics on prostatic fluid. 
Prostate 2007; 67(8):881-7.  

13. van Gils MP, Hessels D, van Hooij O et al. The time-resolved fluorescence-based PCA3 test 
on urinary sediments after digital rectal examination; a Dutch multicenter validation of the 
diagnostic performance. Clin Cancer Res 2007; 13(3):939-43.  

14. Deras IL, Aubin SM, Blase A et al. PCA3: a molecular urine assay for predicting prostate 
biopsy outcome. J Urol 2008; 179(4):1587-92.  

15. Haese A, de la Taille A, van Poppel H et al. Clinical utility of the PCA3 urine assay in 
European men scheduled for repeat biopsy. Eur Urol 2008; 54(5):1081-8.  



Gene-Based Tests for Screening, Detection,      Page 11 of 12 
and/or Management of Prostate Cancer 

Current Procedural Terminology © American Medical Association.  All Rights Reserved. 
 

Contains Public Information 

16. Neves AF, Araujo TG, Biase WK et al. Combined analysis of multiple mRNA markers by RT-
PCR assay for prostate cancer diagnosis. Clin Biochem 2008; 41(14-15):1191-8.  

17. Ankerst DP, Groskopf J, Day JR et al. Predicting prostate cancer risk through incorporation 
of prostate cancer gene 3. J Urol 2008; 180(4):1303-8; discussion 08.  

18. Ruiz JR, Castro-Pinero J, Artero EG et al. Predictive validity of health-related fitness in 
youth: a systematic review. Br J Sports Med 2009; 43(12):909-23.  

19. Gil-Gonzalez D, Vives-Cases C, Ruiz MT et al. Childhood experiences of violence in 
perpetrators as a risk factor of intimate partner violence: a systematic review. J Public 
Health (Oxf) 2008; 30(1):14-22.  

20. Nakanishi H, Groskopf J, Fritsche HA et al. PCA3 molecular urine assay correlates with 
prostate cancer tumor volume: implication in selecting candidates for active surveillance. J 
Urol 2008; 179(5):1804-9; discussion 09-10.  

21. Whitman EJ, Groskopf J, Ali A et al. PCA3 score before radical prostatectomy predicts 
extracapsular extension and tumor volume. J Urol 2008; 180(5):1975-8; discussion 78-9.  

22. Moreira Rda S, Nico LS, Tomita NE et al. [Oral health of Brazilian elderly: a systematic 
review of epidemiologic status and dental care access]. Cad Saude Publica 2005; 
21(6):1665-75.  

23. van Gils MP, Hessels D, Hulsbergen-van de Kaa CA et al. Detailed analysis of 
histopathological parameters in radical prostatectomy specimens and PCA3 urine test 
results. Prostate 2008; 68(11):1215-22.  

24. Auprich M, Chun FK, Ward JF et al. Critical Assessment of Preoperative Urinary Prostate 
Cancer Antigen 3 on the Accuracy of Prostate Cancer Staging. Eur Urol 2010.  

25. Ruiz-Aragon J, Marquez-Pelaez S. [Assessment of the PCA3 test for prostate cancer 
diagnosis: a systematic review and meta-analysis]. Actas Urol Esp 2010; 34(4):346-55.  

26. Tosoian JJ, Loeb S, Kettermann A et al. Accuracy of PCA3 measurement in predicting short-
term biopsy progression in an active surveillance program. J Urol 2010; 183(2):534-8.  

27. Durand X, Xylinas E, Radulescu C et al. The value of urinary prostate cancer gene 3 (PCA3) 
scores in predicting pathological features at radical prostatectomy. BJU Int 2012; 
110(1):43-9.  

28. Mackinnon AC, Yan BC, Joseph LJ et al. Molecular biology underlying the clinical 
heterogeneity of prostate cancer: an update. Arch Pathol Lab Med 2009; 133(7):1033-40.  

29. Nam RK, Sugar L, Yang W et al. Expression of the TMPRSS2:ERG fusion gene predicts 
cancer recurrence after surgery for localised prostate cancer. Br J Cancer 2007; 
97(12):1690-5.  

30. Mehra R, Tomlins SA, Shen R et al. Comprehensive assessment of TMPRSS2 and ETS family 
gene aberrations in clinically localized prostate cancer. Mod Pathol 2007; 20(5):538-44.  

31. Winnes M, Lissbrant E, Damber JE et al. Molecular genetic analyses of the TMPRSS2-ERG 
and TMPRSS2-ETV1 gene fusions in 50 cases of prostate cancer. Oncol Rep 2007; 
17(5):1033-6.  

32. Wang J, Cai Y, Ren C et al. Expression of variant TMPRSS2/ERG fusion messenger RNAs is 
associated with aggressive prostate cancer. Cancer Res 2006; 66(17):8347-51.  

33. Demichelis F, Fall K, Perner S et al. TMPRSS2:ERG gene fusion associated with lethal 
prostate cancer in a watchful waiting cohort. Oncogene 2007; 26(31):4596-9.  

34. FitzGerald LM, Agalliu I, Johnson K et al. Association of TMPRSS2-ERG gene fusion with 
clinical characteristics and outcomes: results from a population-based study of prostate 
cancer. BMC Cancer 2008; 8:230.  

35. Attard G, Clark J, Ambroisine L et al. Duplication of the fusion of TMPRSS2 to ERG 
sequences identifies fatal human prostate cancer. Oncogene 2008; 27(3):253-63.  



Gene-Based Tests for Screening, Detection,      Page 12 of 12 
and/or Management of Prostate Cancer 

Current Procedural Terminology © American Medical Association.  All Rights Reserved. 
 

Contains Public Information 

36. Perner S, Demichelis F, Beroukhim R et al. TMPRSS2:ERG fusion-associated deletions 
provide insight into the heterogeneity of prostate cancer. Cancer Res 2006; 66(17):8337-
41.  

37. Cornu JN, Cancel-Tassin G, Egrot C et al. Urine TMPRSS2:ERG fusion transcript integrated 
with PCA3 score, genotyping, and biological features are correlated to the results of 
prostatic biopsies in men at risk of prostate cancer. Prostate 2013; 73(3):242-9.  

38. Laxman B, Tomlins SA, Mehra R et al. Noninvasive detection of TMPRSS2:ERG fusion 
transcripts in the urine of men with prostate cancer. Neoplasia 2006; 8(10):885-8.  

39. Laxman B, Morris DS, Yu J et al. A first-generation multiplex biomarker analysis of urine for 
the early detection of prostate cancer. Cancer Res 2008; 68(3):645-9.  

40. Tomlins SA, Aubin SM, Siddiqui J et al. Urine TMPRSS2:ERG fusion transcript stratifies 
prostate cancer risk in men with elevated serum PSA. Sci Transl Med 2011; 3(94):94ra72.  

41. Leyten GH, Hessels D, Jannink SA et al. Prospective Multicentre Evaluation of PCA3 and 
TMPRSS2-ERG Gene Fusions as Diagnostic and Prognostic Urinary Biomarkers for Prostate 
Cancer. Eur Urol 2012.  

42. Bird MC, Godwin VA, Antrobus JH et al. Comparison of in vitro drug sensitivity by the 
differential staining cytotoxicity (DiSC) and colony-forming assays. Br J Cancer 1987; 
55(4):429-31.  

43. Eilers T, Machtens S, Tezval H et al. Prospective diagnostic efficiency of biopsy washing 
DNA GSTP1 island hypermethylation for detection of adenocarcinoma of the prostate. 
Prostate 2007; 67(7):757-63.  

44. Ellinger J, Albers P, Perabo FG et al. CpG island hypermethylation of cell-free circulating 
serum DNA in patients with testicular cancer. J Urol 2009; 182(1):324-9.  

45. Henrique R, Ribeiro FR, Fonseca D et al. High promoter methylation levels of APC predict 
poor prognosis in sextant biopsies from prostate cancer patients. Clin Cancer Res 2007; 
13(20):6122-9.  

46. Woodson K, O'Reilly KJ, Ward DE et al. CD44 and PTGS2 methylation are independent 
prognostic markers for biochemical recurrence among prostate cancer patients with 
clinically localized disease. Epigenetics 2006; 1(4):183-6.  

47. Goessl C, Muller M, Heicappell R et al. DNA-based detection of prostate cancer in blood, 
urine, and ejaculates. Ann N Y Acad Sci 2001; 945:51-8.  

48. Ellinger J, Bastian PJ, Jurgan T et al. CpG island hypermethylation at multiple gene sites in 
diagnosis and prognosis of prostate cancer. Urology 2008; 71(1):161-7.  

49. Sunami E, Shinozaki M, Higano CS et al. Multimarker circulating DNA assay for assessing 
blood of prostate cancer patients. Clin Chem 2009; 55(3):559-67.  

50. Van Neste L, Herman JG, Otto G et al. The Epigenetic promise for prostate cancer 
diagnosis. Prostate 2011.  

51. Trock BJ, Brotzman MJ, Mangold LA et al. Evaluation of GSTP1 and APC methylation as 
indicators for repeat biopsy in a high-risk cohort of men with negative initial prostate 
biopsies. BJU Int 2011.  

52. Stewart GD, Van Neste L, Delvenne P et al. Clinical Utility of an Epigenetic Assay to Detect 
Occult Prostate Cancer in Histopathologically Negative Biopsies: Results of the MATLOC 
Study. J Urol 2012.  


