Critical Reviews in Oncology/Hematology 113 (2017) 171-190

Contents lists available at ScienceDirect

Oncology
Hematology
p oy

Critical Reviews in Oncology/Hematology

journal homepage: www.elsevier.com/locate/critrevonc

Recent advances in genitourinary tumors: A review focused on @ CrossMark
biology and systemic treatment

Aranzazu Gonzalez del Alba?, José Angel Arranz®, Javier Puente®,

Maria José Méndez-Vidal9, Enrique Gallardo®, Enrique Grande’,

Begofia Pérez-Valderrama?, Enrique Gonzalez-Billalabeitia”, Martin Lazaro-Quintela’,
Alvaro Pinto/, Nuria Lainez¥, Josep M. Piulats!, Emilio Esteban™, José Pablo Maroto Rey",
Jorge A. Garcia®, Cristina Suarez?*

2 Medical Oncology Department, Hospital Universitario Son Espases, Palma de Mallorca, Spain

b Medical Oncology Department, Unit of Urological and Gynecological Tumors, Hospital General Universitario Gregorio Marafién, Madrid, Spain
¢ Medical Oncology Department, Hospital Universitario San Carlos, Madrid, Spain

d Oncology Department, Maimonides Institute of Medical Research (IMIBIC), Hospital Universitario Reina Sofia, Cérdoba, Spain

¢ Oncology Department, Hospital Universitari Parc Tauli, Sabadell, Barcelona, Spain

f Medical Oncology Department, GI, Endocrine and Translational Research Unit, Early Drug Development Unit-IRYCIS, Hospital Universitario Ramén y Cajal,
Madrid, Spain

& Oncology Department, Hospital Universitario Virgen del Rocio, Sevilla, Spain

h Medical Oncology and Hematology Department, Hospital G.U. Morales Meseguer, Murcia, Spain

1 Medical Oncology Department, Complexo Hospitalario Universitario de Vigo, Vigo, Spain

I Medical Oncology Department, Hospital Universitario La Paz, Instituto de Investigacién Sanitaria Hospital La Paz (IdiPAZ), Madrid, Spain

k Medical Oncology Department, Complejo Hospitalario de Navarra, Pamplona, Spain

! Medical Oncology Department, Institut Catala d’Oncologia, L’Hospitalet de Llobregat, Barcelona, Spain

m Medical Oncology Department, Hospital Universitario Central de Asturias, Oviedo, Spain

" Medical Oncology Department, Hospital de la Santa Creu i Sant Pau, Barcelona, Spain

° Hematology/Oncology and Urology Departments, Cleveland Clinic, Cleveland, OH, United States

P Vall d’Hebron University Hospital and Institute of Oncology, Universitat Autonoma de Barcelona, Barcelona, Spain

Contents
B R | 1 'Y L1 ot (o)
2. Thebestinrenal cancer............

2.1. Molecular research..................
2.1.1. Molecular classifications..

2.1.2. Prognostic factors..........
b2 R TR 000 100 o Tl <ol (4 00 5o 13
2.2.  Advances in adjuvant, first-line treatment, and NON-Clear RCC . ... ... oiiiiiiiiit ittt e et e e et ee e e iee e iaa e e eaiaeeeannns 174
2.2.1. Adjuvant treatment iN RCC . . ... iu ittt ittt ittt ittt ettt e et e e ettt e e e e e et et e e e e e e e e e e e 174
B 5 1 €1 2 10 S =T o 02 <) 3 1 174
D70 T \\[0) s ol 1= e < |05 175
2.3.  Advances in second-line therapy and NEW AIUES .. .....iun ittt ettt ettt ittt e ettt e et te et ee e e e e e et e e ate e tae e eeaeeanaennaennns 176
IS T N (o o T 1 T o) U (e 1] o U L) R 177
1 T TR/ o) 1< o 1 Y= o 177
3.2.  Advances in bladder CanCer. MOVEl the A Pi@S . ... ittt ittt ittt ettt ettt e et e e e e et et e e e e e e et e e e et ie e e e e e aaas 178
3.2.1.  Muscle-invasive 10calized Dladder CamCeT .. ... ..ttt ettt ettt et ie e et e e e et e e et ae e et ae e e et ae e e e aae e e aaaeeannaaenennns 178
T R ) ] = ] - Y (LT T ] 179
L U s T 5 ] a0 10 01 L o= L) P 179
4.1. Leading contributions to the biology Of PrOState CAMCeT . ... ....itii ettt et e ettt ettt ettt ee e et e e et ee e e iee e ae e e ieeeeannns 179
4.2. Consolidation of the role of chemotherapy in metastatic castration-sensitive prostate CanCer.............veeeeirieeeiuieeeernieeennnaeennnns 182

4.3. Optimizing other agents in CRPC
43.1. Failed agents....
43.2. Approved agents

* Corresponding author at: Vall d’'Hebron University Hospital and Institute of Oncology, Passeig Vall d’Hebrén 119-129, E-08035, Barcelona, Spain.
E-mail address: csuarez@vhio.net (C. Sudrez).

http://dx.doi.org/10.1016/j.critrevonc.2017.03.010
1040-8428/© 2017 Elsevier B.V. All rights reserved.


dx.doi.org/10.1016/j.critrevonc.2017.03.010
http://www.sciencedirect.com/science/journal/10408428
http://www.elsevier.com/locate/critrevonc
http://crossmark.crossref.org/dialog/?doi=10.1016/j.critrevonc.2017.03.010&domain=pdf
mailto:csuarez@vhio.net
dx.doi.org/10.1016/j.critrevonc.2017.03.010

172

A. Gonzdlez del Alba et al. / Critical Reviews in Oncology/Hematology 113 (2017) 171-190

4.4,  Main research lines: I00KING t0 the fUtUIE .. ... .. oo ittt ittt ittt ettt e et ettt e ettt e e e e et e e e ie e iaeeeannnns

4.5. Management of the patient with advanced prostate cancer: the best of the first Saint Gallen advanced prostate cancer consensus ...
5.  Germ cell cancer: high-dose chemotherapy vs. dose-dense chemotherapy. comments about final results of the GETUG 13 trial
6. Conclusions............co.uuunan..
Conflict of interest................
Acknowledgments................
References...............cooeeet

ARTICLE INFO

Article history:

Received 13 July 2016
Received in revised form
23 December 2016
Accepted 9 March 2017

Keywords:

Renal cancer

Bladder cancer
Prostate cancer
Molecular research
Genitourinary cancer

ABSTRACT

Updated information published up to 2016 regarding major advances in renal cancer, bladder cancer,
and prostate cancer is here presented. Based on an ever better understanding of the genetic and molec-
ular alterations that govern the initial pathogenic mechanisms of tumor oncogenesis, an improvement
in the characterization and treatment of urologic tumors has been achieved in the past year. According
to the Cancer Genome Atlas (ATLAS) project, alterations in the MET pathway are characteristics of type
1 papillary renal cell carcinomas, and activation of NRF2-ARE pathway is associated with the biologi-
cally distinct type 2. While sunitinib and pazopanib continue to be the standard first-line treatment in
metastatic renal cell carcinoma of clear cell histology, nivolumab and cabozantinib are now the agents of
choice in the second-line setting. In relation to urothelial bladder carcinoma, new potential molecular tar-
gets such as FGFR3, PI3 K/AKT, RTK/RAS, CDKN2A, ARIDIA, ERBB2 have been identified. Response to adjuvant
cisplatin-based chemotherapy appears to be related to basal, luminal, and p53-like intrinsic subtypes.
A phase II study with eribulin and a maintenance phase II trial with vinflunine have shown promising
results. Similarly, the use of the check point inhibitors in advanced disease is likely to revolutionize the
management of patients who have progressed after cisplatin-based chemotherapy. In prostate cancer,
seven mutually exclusive molecular subtypes have been identified by the TCGA project. Chemother-
apy has been consolidated as a key treatment for castration-sensitive metastatic prostate cancer, and
abiraterone, enzalutamide, cabazitaxel, and radium-223 remain standard therapeutic options for men
with metastatic castration-resistant prostate cancer. All this progress will undoubtedly contribute to the
development of new treatments and therapeutic strategies that will improve the survival and quality of

life of our patients.

© 2017 Elsevier B.V. All rights reserved.

1. Introduction

Genitourinary cancers, in particular carcinoma of the kidneys,
bladder, and prostate take a large toll on human health and placed
significant economic burden on health care systems. Prostate can-
cer ranks as the leading genitourinary cancer in the US, followed by
bladder and kidney cancer, is the second most frequently diagnosed
cancer and the sixth leading cause of cancer death among American
males (Jemal et al., 2011). Renal cell carcinoma (RCC) accounts for
approximately 2% of all types of cancers, which is growing annually
at 1.5-5.9% around the world (Key statistics, 2017). Bladder cancer
is the ninth most common cancer in the world, with an estimated of
430,000 new cases diagnosed in 2012 (Torre et al., 2015). A better
understanding of the biology of urologic malignancies has led to
a rapid change in their therapeutic landscape. With the approval
of several novel agents in each of these tumors, understanding
appropriate patient selection, mechanisms of resistance and opti-
mal treatment sequence are critical components to improve patient
outcome. Similarly, biomarker development is now a critical need
in the field.

Major developments in biomolecular research, treatment
strategies, and future perspectives in renal, bladder, prostate, and
testicular cancer as well as milestones achieved in the last year are
summarized in the present review, although some information has
been reported in 2016.

2. The best in renal cancer
2.1. Molecular research
2.1.1. Molecular classifications

Kidney cancer or RCC is not a single disease but is made up of
various types of cancer that are characterized by different genetic

drivers; each type has distinct histologic features and different clin-
ical course and responses to treatment. Recently, investigators of
the Cancer Genome Atlas Research Network have performed an
integrative genomic analysis of 161 papillary RCC (PRCC) tumors
and provided molecular insights into tumor classification (The
Cancer Genome Atlas Research Network, 2016). PRCC accounts for
15% to 20% of kidney cancer cases diagnosed annually. It has long
been classified histologically as either type 1 or type 2, but until
now much of what scientists knew about the underlying genetics
of PRCC has been based on information garnered from rare, inher-
ited forms of the disease. Little was known about the molecular
background of cases that occur without a family history of kid-
ney cancer. Currently, there are no effective therapies for advanced
PRCC. In the study of the Cancer Genome Atlas Research Network,
a cross platform analysis was performed of 161 papillary renal
tumors, including 75 type 1 (predominantly stage I), 60 type 2
(frequently stage III or IV), and 26 that could not be classified
as type 1 or 2. The study involved careful pathologic review by
multiple genitourinary pathologists and a comprehensive series of
analysis, including whole-exome sequencing, copy-number analy-
sis, messenger RNA and microRNA sequencing, DNA-methylation
analysis, and proteomic analysis. Single-nucleotide-polymorphism
array studies identified three main tumor subgroups: one sub-
group, composed predominantly of type 1 was defined by multiple
chromosomal gains (chromosomes 7 and 17) and the other two
subgroups were predominantly type 2 tumors, one of these had
few copy-number alterations, and the other had multiple chro-
mosomal losses, including frequent loss of chromosome 9p. Also,
whole-exome sequencing identified 10,380 putative somatic muta-
tions in 157 tumors with an average of 1.45 nonsilent mutations per
megabase, Five genes (MET, SETD2, NF2, KDM6A, and SMARCBT1) that
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