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Abstract.
Introduction: Collecting duct carcinomas (CDC), also known as Bellini’s tumors, are a rare and aggressive subtype of
renal cell carcinoma. Therefore, there are very few data about their management, and there is no standard therapy for this
malignancy. We report the outcome of CDC patients treated on institutions belonging to the ‘Grupo Centro’ of Genitourinary
Tumors, a novel networking cooperative group in Spain.
Material and Methods: Patients with CDC diagnosed between 1995 and 2015 were included. They had to have an appropriate
follow-up, as well as available tissue for further correlative studies. Demographic baseline features and therapy outcomes
were collected in a retrospective fashion. Approval for this data collection was obtained from a central ethical committee.
Results: A total of 43 patients were analysed, with a median overall survival (OS) of 14 months (95% CI: 9.2–18.8 months).
29 of them (67.4%) were diagnosed as localized disease, and 14 (32.6%) as metastatic disease. For the subgroup of patients
diagnosed without metastases, median relapse-free survival (RFS) is 22 months (95% CI: 12.4–35.6 months), and median
OS, 53 months (95% CI: 35.5–84.3 months). For the subgroup of patients with metastatic disease, median OS is 6 months
(95% CI: 4.1–7.8 months). 16 patients (55.2%) with stage IV disease received systemic therapy, mainly platinum-based
chemotherapy, with a response rate of 12.5% and a median progression-free survival (PFS) of 2 months.
Conclusions: CDC of the kidney is a malignancy with poor prognosis and few responses to therapy. Median OS of our
group in the metastatic setting is similar to what has been observed in previous series. There is a clear need to improve the
armamentarium we have for the systemic approach of patients with advanced CDC.

Keywords: Collecting duct carcinoma, Bellini tumor, chemotherapy, kidney cancer
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INTRODUCTION

Collecting duct carcinoma (CDC) of the kidney,
also known as Bellini tumor, is a rare kidney neo-
plasm, accounting for about 1–2% of the total of
epithelial kidney tumors. It is known to originate in
the distal part of the collecting duct (1), and has a
very dismal prognosis, with short survival and poor
response to therapies (2). Data regarding its clinical
course are scarce and are mainly restricted to case
reports and short series of patients.

The classic clinical presentation of CDC is usu-
ally in an advanced metastatic stage, due to its
aggressiveness (3); more than 60% of patients are
symptomatic when diagnosed, and the most com-
mon sites of dissemination are lungs, lymph nodes
and bone. This disease has been usually treated
as an urothelial tumor, with chemotherapy combi-
nation regimens, usually a platinum (cisplatin or
carboplatin) plus gemcitabine (4, 5). Results with
these therapy schedules are poor, with survival being
usually less than 12 months (6). There is less experi-
ence with other approaches, such as targeted therapy
and immunotherapy, but results do not seem to be
improved with these drugs.

The ‘Grupo Centro’ of Genitourinary Tumors is a
networking cooperative group that comprises a total
of 28 hospitals in the centre part of Spain, mainly
Madrid and surrounding areas. Through a collabora-
tive effort, we aimed to review our experience with
CDCs of the kidney.

MATERIAL AND METHODS

We retrospectively reviewed the archives of the 28
hospitals that belong to the ‘Grupo Centro’, searching
for CDCs of the kidney, including localized tumors as
well as metastatic disease at diagnosis. The study was
approved by a central Ethical Committee. Patients
had to have an appropriate follow-up, and mixed
histologies were excluded. Patients were diagnosed
between 1995 and 2015, and had to have tissue avail-
able for further studies.

For each patient included, data were collected
regarding age, gender, stage at diagnosis, symp-
toms at diagnosis, previous nephrectomy, site of
metastases, systemic therapies, response to treatment,
and outcome (relapse, survival). All data were anal-
ysed by descriptive statistics. Survival measurements
were estimated using the Kaplan-Meier method using
SPSS v21.

RESULTS

43 patients with CDC were identified; 29 of them
(67.4%) were diagnosed as localized disease, and 14
(32.6%) as metastatic disease. Median age at presen-
tation is 68 years (range 37–85). 27 patients are male
(62.8%), and 16 (37.2%) are female. Patients’ clinical
characteristics are summarized in Table 1.

For the whole cohort of patients (n = 43), median
OS is 14 months (95% CI: 9.2–18.8 months) (Fig. 1).
For the subgroup of patients diagnosed without
metastases (n = 29), 15 of them (51.7%) relapsed,

Table 1
Patients’ characteristics

Number of patients (%)

Median age at diagnosis 68 years (range 37 – 78)
Gender

Male 27 (62.8%)
Feale 16 (37.2%)

Radical nephrectomy
Yes 42 (97.7%)
No 1 (2.3%)

Stage at diagnosis
Localized 29 (67.4%)
Metastatic 14 (32.6%)

MSKCC prognostic score (only for patients with metastasis;
n = 29)
Good 1 (3.4%)
Intermediate 12 (41.4%)
Poor 13 (44.8%)
Unknown 3 (10.4%)

Heng prognostic score (only for patients with metastasis; n = 29)
Good 1 (3.4%)
Intermediate 11 (37.9%)
Poor 14 (48.3%)
Unknown 3 (10.4%)

Fig. 1. Overall survival for the entire cohort (n = 43). Median OS:
14 months (95% CI: 9.2–18.8 months).
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Fig. 2. Overall survival (OS) of localized vs metastatic patients
at diagnosis. Median OS: 53 months (localized) vs 6 months
(metastatic).

with a median relapse-free survival (RFS) of 22
months (95% CI: 12.4–35.6 months). None of them
received any adjuvant therapy after surgery. Median
overall survival (OS) for this subgroup is 53 months
(95% CI: 35.5–84. months).

For the subgroup of patients with metastatic dis-
ease (n = 29), taking together patients with first
diagnosis as a stage IV disease and patients that
relapsed after previous surgery, median OS is 6
months (95% CI: 4.1–7.8 months), with a 2-year OS
of 10.3% (3 out of 29 patients) (Fig. 2). Only 16
out of these 29 patients (55.2%) received any sys-
temic therapy, mainly platinum-based chemotherapy,
with a response rate of 12.5%, and a median dura-
tion of response of 6 months. Median OS for patients
who began any systemic therapy for advanced dis-
ease were 6 months from the beginning of therapy,
compared to 3 months for patients with advanced dis-
ease that received no systemic therapy; this difference
was not statistically significant (p = 0.32). The type of
systemic therapy and its outcomes are summarized in
Table 2.

DISCUSSION

CDC is a very aggressive subtype of renal cell
carcinoma, that is usually hard to identify; the main
differential diagnosis are renal medullary carcinoma,
fumarate-hydratase deficient renal cell carcinoma,
urothelial malignancies of the upper urinary tract,
type 2 papillary renal cancer, or even metastatic car-
cinoma with spread to the kidney (7, 8). There is
an increasing effort in understanding the underlying
molecular biology of CDC. One of the most rele-
vant attempts to address this issue was published in
2016 (9); this study analysed 17 cases of CDC by
comprehensive genomic profiling. The most com-
mon genomic alterations were found in NF2 (29%
of cases), SETD2 (24%), SMARCB1 (18%) and
CDKN2A (17%). Of 9 cases assessed for fumarate
hydratase genomic alterations, 2 cases had fumarate
hydratase homozygous loss. These findings could
suggest a possible benefit from targeted therapy, par-
ticularly with mTOR inhibitors in patients with NF2
alterations. A similar study with 7 cases of CDC
performed whole exome sequencing (WES) and tran-
scriptome sequencing (RNAseq) (10), and confirmed
a frequent loss (62.5%) of CDKN2A expression. In
addition, SLC7A11 (a cisplatin resistance associated
gene) was found to be overexpressed in 4 out of 5
cases (80%) of CDC, as compared to matched non-
tumor tissue.

Finally, another study compared the transcriptomic
profile of CDC with upper tract urothelial carcinoma
(UTUC) and renal cell carcinoma (RCC) (11). It
showed that CDC displays a unique transcriptomic
profile, closer to that of other RCC subtypes than to
UTUC. It also provides the first evidence that CDC is
a metabolic disease, with a profound impairment in
oxidoreductase activity, that leads to increased aero-
bic glycolysis and decreased AMPK gene expression.
Another finding that could be of importance is that
CDC expressed a highly enriched immune signa-
ture, with a high percentage of T-cell infiltrates that

Table 2
Systemic therapy for CDC

Line of treatment Number of Response Median
patients rate PFS

First-line therapy 16/29 (55.2%) 2 months
Platinum-based chemotherapy 13/16 (81.2%) 12.5%
Tyrosine-kinase inhibitors 2/16 (12.5%) 0%
Cytokines 1/16 (6.3%) 0%

Second-line therapy 6/29 (20.7%) 2 months
Chemotherapy 6/16 (37.5%) 0%

PFS: progression-free survival.
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is even higher in metastatic tumors compared with
non-metastatic tumors.

In our series, in contrast with what has been pre-
viously reported (12), a high proportion of patients
(67.4%) were diagnosed as localized disease without
symptoms; this may reflect the broader use of radi-
ologic techniques and the incidental finding of renal
masses that, in some cases, are ultimately resected
and diagnosed as CDC. Our survival data are similar
to the largest series published, which is the one by
the National Cancer Institute (NCI), comparing the
outcome of CDC with clear cell renal cell carcinoma
(CCRCC) (13). In this database analysis, including
577 patients with CDC and 201.686 CCRCC from
2004 to 2013, the median OS of patients with CDC
was 13.2 months (14 months in our group). OS for
the metastatic cohort was 6.4 months (6 months
in our group). Similar to our results, few patients
received any systemic therapy in the metastatic set-
ting (76/184, 41.3%; 55.2% in our group).

Another retrospective review from Korea included
35 patients (14), including all stages of the disease
(localized as well as metastatic). Median OS for
metastatic patients was 8.6 months, with improved
results for patients that received any systemic therapy
compared to those with no treatment at all (median
OS: 18.4 vs 4.5 months). Several other retrospec-
tive studies have shown similar results, reflecting the
aggressive course of this disease, with few responses
to systemic therapy and short survival (15, 16). Never-
theless, in our group of patients we did not show such
an improvement for patients who received systemic
therapy, with poor outcomes regardless of having
received it or not.

Given the infrequency of CDC, the optimal
management of this malignancy remains unclear.
There have been previous reports of platinum-based
chemotherapy for CDC, with poor results. The phase
II published in 2007 by Oudard and cols. (17) treated
23 patients with metastatic CDC with gemcitabine
and a platinum salt (either cisplatin o carboplatin),
for a response rate of 26% (1 complete response and
5 partial responses), median PFS of 7.1 months, and
median OS of 10.2 months. This is to our knowledge
the only prospective trial focused specifically on CDC
testing the efficacy of systemic therapy.

A retrospective review from several Italian hos-
pitals, published in 2014, showed similar outcomes
when evaluating targeted therapies (18). With 13
patients included, median OS was 4 months, with a
response rate of 23% (1 response with Temsirolimus,
1 with Sorafenib and 1 with Sunitinib). Another

recent study published in 2019 (19) tested the efficacy
of Cabozantinib in metastatic nonn-clear-cell renal
cell carcinoma; amongst the 112 patients included,
there were 4 cases of CDC, with a 50% response rate
to Cabozantinib.

A phase II multicentre, single arm trial, also
published in 2018, tested the combination of
chemotherapy (Cisplatin plus Gemcitabine) with
Sorafenib (20). A total of 26 patients were enrolled in
the trial, showing an objective response rate of 30.8%,
a median PFS of 8.8 months, and a median OS of
12.5 months. Therefore, even though the most com-
mon approach for systemic therapy is platinum-based
chemotherapy, there may also be a role for targeted
therapies in this setting. Nevertheless, even though
there are some other case reports that could suggest
some activity with targeted therapies (21–25), there
are also other studies with no response to these agents
(26–28).

Regarding immunotherapy, the expression of PD-
L1 in CDC is not rare. A study published in
2014 showed PD-L1 expression in 20% of CDC
tumor cells, raising to 100% PD-L1 expression in
tumor-infiltrating mononuclear cells (TIMC). PD-L1
positivity in tumor cells was associated with higher
tumor grade and stage, as well as shorter OS. PD-L1
in TIM showed only a trend to worse OS (29). These
results could give a rational to explore immunother-
apy in CDC, and there are some case reports with
promising activity (30, 31).

There is an ongoing phase II clinical trial testing
the combination of gemcitabine, a platinum salt and
Bevacizumab for metastatic collecting duct carcino-
mas (GETUG-AFU 24, NCT02363751), and another
one exploring the role of Cabozantinib as first line
treatment (caBozantinib in cOllectiNg ductS Renal
Cell cArcInoma – the BONSAI trial, NCT03354884).
If these trials can recruit appropriately, we may have
prospective data about the role of targeted thera-
pies focused on antiangiogenesis in the upcoming
years. There are no immunotherapy trials ongo-
ing specifically for CDC; nevertheless, there is an
ongoing study with Nivolumab for rare tumors in
France, with a cohort for non-clear cell RCC that
includes CDC (Secured Access to Nivolumab for
Adult Patients With Selected Rare Cancer Types
(AcSé), NCT03012581). There is also a phase IIIb
study with Atezolizumab (NCT02928406) focused
in urotehlial neoplasms that allows the inclusion of
CDCs.

Clinical and molecular findings could suggest
that, although chemotherapy is usually the preferred
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option for first-line therapy of advanced CDC, out-
comes are poor. Genomic abnormalities found to
be common in CDC frequently cause platinum-
resistance, and lead to a profile more similar to RCC
than UTUC. Therefore, higher interest in targeted
therapies and immunotherapy for this neoplasm, and
a thorough examination of underlying mechanisms
of oncogenesis and disease progression, could be the
way to improve the outcomes of patients with CDC.

CONCLUSIONS

CDC is a rare and aggressive subtype of RCC.
It usually presents with symptoms and has a
poor prognosis irrespective of the systemic thera-
pies administered. Platinum-based chemotherapy has
been the most common systemic treatment used in
our series, with a response rate of 12.5% and median
OS in the metastatic setting of 6 months. Due to
these poor results, research about biology and new
therapeutic options for this disease is necessary.
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