
  Transl Androl Urol 2019;8(Suppl 5):S514-S516 | http://dx.doi.org/10.21037/tau.2019.07.05© Translational Andrology and Urology. All rights reserved.

For the last 40 years of investigations into radiation (RT) 
for bladder preservation in muscle invasive bladder cancer 
(MIBC), the best predictor of response has remained early 
response. Specifically, the ability to achieve complete 
transurethral resection of bladder tumor (TURBT) prior 
to treatment (1) and complete or near-complete (Ta/Tis) 
response following a 4–5 week induction phase each are 
strongly associated with improved outcome (2).

Despite additional selection criteria (3), a significant 
residual risk of recurrence and of subsequent increased 
morbidity of a post-RT salvage cystectomy are key reasons 
for lack of broader use of bladder preservation strategy. 
Accordingly, substantial efforts have been directed towards 
more personalized biomarkers predicting for response to 
RT in bladder cancer, with multiple groups focusing on 
canonical DNA damage repair (DDR) pathways (4-8) that 
classically are thought to mediate a cell’s survival in response 
to ionizing RT. 

In a recent issue of the Red Journal, Walker and 
colleagues (9) attempt to complete the capstones of 
standardization and validation to a decade of discovery 
work on the most advanced such DDR biomarker for 
radiotherapy in bladder cancer, protein expression by 
immunohistochemistry (IHC) of MRE11, ultimately falling 
short. MRE11 is a component of the MRN complex atop a 
central pathway in double-strand break (DSB) repair (10), 
which is of high relevance to RT response (11). 

Prev ious ly,  the  authors  f i r s t  demonstrated an 
association of low quartile MRE11 IHC expression by 
semi-quantitative score (median % positive cells × modal 
intensity) with poorer cancer-specific survival, following 
radiotherapy based bladder preservation in both a test 
and validation cohort, but not in a cystectomy cohort (5), 
suggesting it is a predictive marker specifically for RT. 
While the result that low DDR protein expression would 
confer worse RT was paradoxical, soon thereafter, Laurberg 
et al. (6) independently validated the predictive relationship 
of low quartile MRE11 expression (using identical antibody 
and scoring system) to poorer cancer-specific survival in 
primarily chemoradiation treated MIBC patients (83% 
of RT cohort) but not in cystectomy cohorts. Our own 
study (12) failed to correlate MRE11 IHC with outcome 
in chemoradiation treated MIBC and further found 
discordance between two different antibodies, but it was 
limited by small size and thus inconclusive. 

Combined, these data made MRE11 IHC the leading 
biomarker candidate for RT based bladder preservation in 
recent years (13). On the heels of this enthusiasm, Walker 
and colleagues performed a standardization and validation 
study of MRE11 IHC across multiple centers in the United 
Kingdom and United States. Disappointingly, despite 
exhaustive rigor and extensive preparation and adaptation 
for scoring IHC by this expert group, MRE11 IHC scoring 
could not be standardized between centers, mainly driven 
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by wide variance in scoring of staining intensity between 
observers. Further, the investigators were unable to reliably 
re-demonstrate association of MRE11 IHC with outcome, 
and it was not clear which methodological changes (automated 
staining, scoring observer training, use of samples from a 
trial with hypoxia modifier) may have most contributed. 
Finally, it should be noted that even in prior studies, it was 
not demonstrated that MRE11 IHC correlated to local 
recurrence, only to cause-specific survival, leaving a gap in its 
argument as a RT sensitivity predictor.

Where does this leave us in the effort to better 
inform on the viability of bladder preservation 
for an individual patient using biomarkers?

Unfortunately, MRE11 as assayed by IHC is unlikely to 
be salvaged a viable biomarker, and skepticism may now 
accompany use of any other proposed IHC based DDR 
biomarker. Whether ongoing efforts with automated 
quantitative analysis (AQUA) focused on an internally 
controlled nuclear: cytoplasmic ratio of MRE11 (14) or 
alternative avenues of investigation of MRE11 germline 
variants or post-transcriptional regulation (15,16) will re-
invigorate this line of study is unclear.

However, as the authors note, more traction has been 
gained of analyzing the relationship of response to cisplatin 
based chemotherapy in bladder cancer to more reliably 
assayed somatic DNA alterations in DDR, such as in the 
nucleotide excision repair (NER) pathway gene ERCC2 
(17-19). Robustness of increasingly utilized clinical grade 
sequencing assays for such alterations compares favorably to 
that of IHC, and moreover the biologic basis for deficiency 
in ERCC2 to sensitize to platinum based chemotherapy is 
more tenable (17,18). Accordingly, study of DDR pathway 
alterations as biomarkers has been streamlined, with 
ongoing efforts highlighted by the ongoing the Alliance 
A031701 phase II trial’s (NCT 03609216) assessment of 
chemotherapy only bladder preservation in patients with 
deleterious DDR alterations achieving near complete 
response to neoadjuvant cisplatin based chemotherapy. 

Not  to  be  l e f t  beh ind ,  improved  response  to 
chemoradiation also has been associated in our own work 
with deleterious alterations in DDR pathway genes (12), most 
commonly in ERCC2. It is easy to speculate that there exists 
overlap in biomarkers that may predict for improved response 
to cytotoxic stresses as similar as chemoradiation and 
neoadjuvant chemotherapy, especially when utilizing common 
agents. However, significant challenges to study remain 

here as well: tumor heterogeneity, lack of consensus on 
what defines a ‘deleterious’ DDR alteration or DDR genes, 
deciphering contribution of TURBT vs. radiosensitizing 
chemotherapy vs. radiotherapy to outcome, controlling for 
a wide variance in radiosensitizing chemotherapy regimens, 
and requirement for large contemporary validation sets when 
bladder preservation therapy remains infrequently used. 

Finally, with the introduction of immune checkpoint 
inhibition (ICI) into the localized bladder cancer peri-
operative and post-chemoradiation space (SWOG/NRG 
1806, NCT 03775265) there exists a new need to discern 
predictors of response to immuno-chemoradiation. 
While data are conflicting on whether DDR alterations 
or its proposed surrogate somatic mutation burden are 
associated with ICI response in the advanced bladder cancer  
setting (20), study in this new context of combination with 
chemoradiation is eagerly awaited.

What do we do while we await such biomarkers? 

In the interim, it should be stressed that patients 
appropriately selected by traditional factors for bladder 
preservation do in fact achieve high rates of complete 
response and long term, prospective trial based outcomes 
comparable to cystectomy series (3). Other studies further 
have shown success with a flexible array of chemoradiation 
regimens adaptable to patient co-morbidity, emphasized a 
significant competing risk of distant relapse which should 
humble arguments for local therapy escalation to cystectomy 
at all costs in an often heavily co-morbid elderly population, 
and demonstrated the feasibility of required surveillance 
and salvage cystectomy (21). While personalized biomarkers 
of outcome would add value, in the current environment 
of under-utilization of chemoradiation for MIBC (22), the 
simplest predictor of bladder preservation is whether one is 
offered bladder preservation.
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aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.
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