Prostate Biomarkers Could Reduce Repeat Biopsies
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January 12, 2012 — In men who are strongly suspected of having prostate cancer, a pair of biomarkers has the potential to prevent up to 30% of repeat biopsies after an initial negative biopsy, according to an exploratory cohort study.

The study was published online November 11, 2011, in the British Journal of Urology International.

The biomarkers identify a biochemical process in prostate tissue, known as DNA hypermethylation, and could eventually serve as an adjunct to biopsy histopathology, say the investigators, led by Bruce Trock, MD, from the Brady Urological Institute, Johns Hopkins School of Medicine, in Baltimore, Maryland.

It has been previously established that DNA hypermethylation of 2 genetic markers — known as glutathione-S-transferase P1 (GSTP1) and adenomatous polyposis coli (APC) — occurs with "high frequency" in prostate tumor tissue but is "much less common in the benign prostate," write Dr. Trock and his coauthors.

 

Thus, GSTP1 and APC were good candidates for study in men in a nettlesome circumstance — those with high-risk features for prostate cancer (such as an elevated prostate-specific antigen [PSA] level) but initial negative biopsy histologically.

 

These men often get biopsied repeatedly, even though only 10% to 36% of second biopsies detect cancer and the chance of cancer detection decreases with each subsequent round of testing, the authors report.

To identify men who can forgo repeat biopsies, methods that have a high negative predictive value (NPV) and a low false negative rate are needed, the authors point out.

Dr. Trock and colleagues noted that the APC marker looked especially promising because it has a high NPV (96%), a low false-negative rate (5%), and a high sensitivity (95%).
 

GSTP1 is of value because it has a higher specificity than APC, "suggesting that methods be sought to exploit the advantages of both markers," write the authors.

But they also issue a caveat that should be applied to all early, small studies: "Validation in a larger independent study is needed" to proceed to a clinical trial.

The study represents a first in this promising area of research, say the authors. "This is the first prospective study in a defined clinical cohort with rigorous inclusion criteria to evaluate the potential usefulness of DNA methylation markers to predict outcome on repeat biopsy in this clinically important cohort," they write.

The study has a number of limitations, including the fact that the threshold of APC methylation that served as the indicator of whether or not cancer was present was "determined post hoc."

The authors give fair warning about this: "Use of optimum thresholds can overstate diagnostic biomarker performance and so warrant cautious interpretation until independently validated."

Study Details 

The study enrolled 86 men (40 to 75 years) from Johns Hopkins Hospital, Walter Reed Army Medical Center, and the Cleveland Clinic. They all had a high index of suspicion for a missed prostate cancer after their first biopsy.

The suspicion was based on 3 factors, leading to 3 study groups: men with suspicious digital rectal examination [DRE] or high-risk PSA level (PSA ≥ 8.0 ng/mL; and prostate volume < 50.0 mL, PSA density ≥ 0.2 ng/mL per cm3, or percent free PSA ≤ 10.0); men with high-grade prostatic intraepithelial neoplasia (HGPIN); and men with atypical small acinar proliferation (ASAP) on initial biopsy.

All of the men underwent a second (repeat) 12-core ultrasonography-guided biopsy. DNA methylation of GSTP1 and APC was determined by comparing tissue from the initial negative biopsy with that from the repeat biopsy.

On repeat biopsy, 21 of 86 (24%) men were found to have prostate cancer. In the suspicious DRE/high-risk PSA, HGPIN, and ASAP groups, the incidence was 14%, 21%, and 39%, respectively.

The authors were reassured about this incidence of cancer; it suggests that the study group was representative of American men in the study age range with a high index of suspicion for prostate cancer. "The prostate cancer rate in our study overall, and within subgroups, is consistent with values reported for similar populations," they write.

The APC and GSTP1 methylation ratios below the threshold (predicting no cancer) produced a NPV of 96% and 80%, respectively. The relative NPV was 1.2 (95% confidence interval, 1.06 to 1.36), "indicating APC has significantly higher NPV," the authors report.

APC also exhibited a higher sensitivity and NPV than the percentage of free PSA in the subset of participants with data available on PSA. This is important, explain the authors, because the percentage of free PSA "is often used to determine the need for biopsy" by clinicians.

The study was funded by Veridex (now MDx Health). Senior author Alan Partin, MD, from Johns Hopkins School of Medicine, reports receiving funding from Veridex. 
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