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Editorial Commentary

Considerations for AR-V7 testing in clinical routine practice
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Although a number of patients suffering from prostate 
cancer respond initially to androgen deprivation therapy 
(ADT), the majority of patients will progress to metastatic 
castration resistant prostate cancer (mCRPC) over time (1). 
Within this stage of disease, different therapeutic options 
are available, e.g., novel hormonal therapies (NHT) like 
abiraterone and enzalutamide, taxane based chemotherapy 
as well as novel, more experimental treatments (e.g., PARP 
inhibition, PSMA targeted radionuclide therapy, etc.) (2).  
Nonetheless, virtually all tumors develop resistance 
mechanisms to the respective therapies. Thus, preemptive 
knowledge of likelihood of response to a certain type of 
treatment is of high clinical interest.

Clinical biomarkers might serve as a tool in both 
prognosticating a disease course as well as predicting response 
to treatments. One of the most promising biomarkers in 
mCRPC is AR-V7, the most abundant one of androgen 
receptor splice variants. AR splice variants occur as either 
conditionally active or constitutively active. The latter ones 
are able to translocate into the nucleus without co-factors. 
Once nuclear localized, AR splice variants act as transcription 
factors regulating AR target gene expression (3). 

Expression of AR-V7 seems to correlate with poor 
prognosis and decreased response to NHT, whereas 
response to taxane-based chemotherapeutics seems to not 
differ significantly between AR-V7 positive and AR-V7 
negative patients. Thus, the role of AR-V7 as a predictive 
biomarker for patient stratification and choice of treatment 
is currently being discussed intensively (4).

Several studies reported on detection systems for either 
AR-V7 mRNA or nuclear localized AR-V7 protein in 

tissue biopsies or circulating tumor cells (CTCs) (5-10). 
However, analyses of CTC AR-V7 expression along with 
CTC enumeration approaches has not been performed 
extensively. Given the technical challenges in interpretation 
of results obtained by analysis of rare events, especially 
detection of AR-V7 mRNA in low numbers of CTCs, 
contradicting results among detection systems as well as 
differences between CTC analysis and matched tumor 
tissue samples might weaken the use of CTC AR-V7 as 
potential novel biomarker in prostate cancer.

The study by Sharp and colleagues reports on the 
analytical and clinical validity of the AdnaTest CTC AR-
V7 mRNA detection with respect to intralaboratory and 
interlaboratory differences, correlation to CTC counts as 
a surrogate for advanced stage of disease, and concordance 
between CTC detection and matched tissue samples (11). 

First, the authors determined the correlation between 
CTC AR-V7 expression and clinical characteristics, e.g., 
Hb, ALP and LDH levels, demonstrating more advanced 
disease in AR-V7 positive patients. 

T h e  A d n a Te s t  A R - V 7  s y s t e m  i s  s u p p o s e d  t o 
dichotomously define patients to be either AR-V7 positive 
or AR-V7 negative, irrespective of quantitative factors, 
e.g., AR-V7 copy numbers. Thus, the authors performed 
AdnaTest AR-V7 analysis along with AR-V7 copy number 
calculation and detected concordance in intralaboratory 
and interlaboratory analyses in AR-V7 high copy number 
samples. However, the concordance rates dropped when 
analyzing samples containing AR-V7 low copy numbers. 
Particularly, these results demonstrate wide variability 
of detection of in AR-V7 low copy number samples, 
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which might influence of predictive accuracy when binary 
outcomes are used for patient stratification.

Given that  AR-V7 express ion  corre la tes  wi th 
characteristics of an advanced stage of disease the 
authors further combined AdnaTest AR-V7 detection 
with contemporaneous CellSearch CTC counts. When 
correlating AdnaTest results for CTC-, CTC+/AR-V7- 
and CTC+/AR-V7+ samples with CellSearch CTC counts 
the authors detected significantly lower CTC counts in 
AdnaTest CTC negative samples. In addition, a number 
of patients displayed presence of CTC in the CellSearch 
approach without detection using the AdnaTest platform. 
Furthermore, CTC counts in CTC+/AR-V7- samples were 
significantly lower compared to CTC+/AR-V7+ samples. 
These results demonstrate both limitations of the AdnaTest 
system which is not detecting as many CTCs compared 
to the CellSearch system as well as a strong correlation 
between AR-V7 status and high CTC counts which might 
serve as a surrogate for a more advanced stage of disease.

By comparing CTC AR-V7 along with matched 
tissue biopsies the authors detected high levels of tissue 
expression in CTC AR-V7 positive patients. However, 
even in AdnaTest CTC+/AR-V7- as well as AdnaTest 
CTC- patients, a number of tissue samples displayed 
nuclear expression of AR-V7 protein, suggesting false 
negative detection of the CTC AR-V7 system. Contrary, 
two AdnaTest CTC+/AR-V7+ patients did not show AR-
V7 expression in matched tissue samples. Conclusively, 
the authors detected correlation between CTC AR-V7 
positivity and nuclear tissue expression although a number 
of false positive or false negative samples were identified.

Finally, the authors performed survival analysis based on 
baseline characteristics correlating with advanced disease as 
well as CTC metrics in both univariable and multivariable 
analyses. Using univariable analysis they detected 
correlation between CTC AR-V7 status, CTC count, 
higher ECOG PS, more taxane based therapies, lower 
hemoglobin, higher alkaline phosphatase, lower albumin, 
higher LDH and higher PSA. Using multivariable analyses 
there remained a statistically significant association between 
CTC AR-V7 status, CellSearch CTC count, ECOG PS 
and high ALP. Interestingly, differences in OS by CTC AR-
V7 status appeared to be related to worse survival of CTC+/
AR-V7+ patients compared to CTC- patients. However, 
no significant difference was detected between CTC+/AR-
V7- and CTC+/AR-V7+ patients. Taken together, this data 
demonstrates a more advanced stage of disease in AR-V7 
positive patients, which is accompanied by worse prognosis.

The results of this study clearly demonstrate the 
necessity of proper biomarker validation before use in 
clinical applications. Since its first report on predictive 
property for patient stratification in 2014, AR-V7 has been 
analyzed using a plethora of distinct detection technologies, 
i.e., mRNA expression and nuclear protein localization 
(5,12-14).

Initially, CTC AR-V7 mRNA expression has been found 
to entirely correlate with non-response of mCRPC patients 
to NHT, i.e., abiraterone and enzalutamide (5). 

During the process of research, however, several studies 
reported a benefit of patients to these agents, irrespective 
of AR-V7 expression (8,14-17). The response rates differ 
among studies with lower response rates in second or later 
lines of treatment. In the first line enzalutamide cohort 
of the discontinued ARMOR3-SV trial, 42% (8 out of 19 
patients) demonstrated PSA response irrespective of AR-
V7 positive CTCs (18). Nonetheless, several reports still 
describe the property of CTC AR-V7 expression as being 
a predictive biomarker for treatment selection, although 
currently mostly discussed in second or later lines of 
treatment (16,17).

The majority of studies suggesting a predictive role 
for AR-V7 in treatment selection proclaim an alternative 
treatment for AR-V7 positive patients. Nevertheless, 
an AR-V7 related alternative treatment strategy is still 
missing. The most often proposed treatment would be 
taxane based chemotherapy. However, given the limited 
benefit of this particular therapy in all mCRPC patients in 
comparison with some degree of benefit to NHT in AR-
V7 positive patients, the true clinical benefit of taxane based 
chemotherapy is still under discussion. Also, response rates 
to NHT are far from perfect even with AR-V7 negativity, 
therefore other underlying mechanisms of resistance need 
to be evaluated (19).

A way to circumvent the challenging aspect of predicting 
response to treatment by AR-V7 mRNA detection might be 
to detect the functional AR-V7 protein localized inside the 
nucleus. Biologically, a cell which contains the constitutively 
active AR splice variant within the nucleus would be 
resistant to anti-AR targeted therapies, given that AR-V7 
will perform as a transcription factor even in the presence 
of these agents in order to stimulate expression of AR target 
genes. The detection of AR-V7 nuclear localized protein in 
CTCs has been performed in a set of publications, elegantly 
demonstrating the necessity of AR-V7 being localized 
within the nucleus; whereas cytoplasmatic AR-V7 protein 
positive patients still showed benefit from NHT. These 
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patients are likely to be AR-V7 mRNA positive, thereby 
explaining the phenomenon that AR-V7 mRNA positive 
patients might still benefit from these agents.

In a recent study by Armstrong et al., the authors 
describe initial results of the PROPHECY trial, a 
prospective, blinded trial on AR-V7 response to NHT (17). 
The authors compared the validity of two AR-V7 detection 
systems i.e., mRNA and protein-based assays. Although 
there was a high concordance rate between these assays, this 
high rate was mostly based on detection of AR-V7 negative 
samples, whereas concordance among AR-V7 positive 
samples was diminished. This is presumably based on the 
distinct nature of analytes (mRNA vs. fully functional, 
nuclear localized protein). Nonetheless, even in this study, 
AR-V7 mRNA positive patients showed response to NHT. 
Further, the number of AR-V7 protein positive samples was 
lower compared to AR-V7 mRNA samples.

Therefore, the question still remains which assay to use 
to obtain the most predictive information in the highest 
number of samples analyzed. Likewise, one has to keep in 
mind, that all studies performed so far still demonstrated a 
high number of patients negative for AR-V7 (either mRNA 
or protein), which despite this fact do not respond to 
NHT, making the use of AR-V7 as a sole biomarker largely 
ineffective (20).

It is tempting to speculate that a combination of AR variants 
might offer more insights into patient resistance mechanisms. 
However, the true nature of such combinations has yet to 
be determined. Recently, another AR splice variant—AR-
V567es—has been linked to clinical applications (21). Yet, 
in a comparative analysis it has been shown that different 
AR-V567es detection systems demonstrate high variability, 
representing a reason for discrepant results. Additionally, it 
reveals the risk of implying non-valid biomarkers into clinical 
considerations (20).

For sure, AR-V7 could serve as a tool to prognosticate 
the volume and therefore stage of disease to both patients 
and physicians, thereby aiding clinical decision making. 
However, the assay is not broadly available, expensive and 
therefore the question remains on how much information 
is added by performance of this test. Whether or not AR-
V7 might one day reach the stage of being a routinely used 
prognostic or predictive clinical biomarker, is currently 
doubtful. 
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