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Abstract

Introduction Though uncommon, the collecting duct

carcinoma (CDC) of Bellini is a very aggressive primary

renal tumour occurring in less than 1% of all renal cell

carcinoma (RCC) cases. This rare subtype was always

excluded from the prospective trials with targeted thera-

pies. Few data so far available concern the subgroup

analyses from the expanded access programs with sorafe-

nib and sunitinib, and from temsirolimus randomized

study.

Patients and methods From December 2004 to May

2010, 333 patients with advanced RCC have been treated

in our Institution with targeted therapies: of these, 7 (2.6%)

were affected by CDC. General characteristics, symptoms,

pathological features, treatments and patients’ outcome

were recorded.

Results All patients affected by CDC received targeted

agents as first-line therapy: more precisely, 4 patients were

treated with sorafenib, 2 with temsirolimus and 1 with

sunitinib. After progression 2 patients received a second-

line treatment with sunitinib. No patients were alive at

5 years. Five patients developed early progression of dis-

ease with a very short 4-month survival, while 2 cases had

a long-lasting disease control with an overall survival time

accounting for 49 and 19 months, respectively. Treatment-

related adverse events were manageable consisting of

fatigue, diarrhoea, hand–foot syndrome, hypertension and

anemia, the latter being the most frequent. No treatment

discontinuations due to adverse event were needed.

Conclusions This investigation shows that targeted

agents are safe, displaying some degree of activity in

CDCs: therefore, they could be considered as an alternative

in patients not eligible to chemotherapy regimens. Further

studies including biomarkers as predictive factors of

tumour biology and clinical features are required to

improve the management of this challenging disease.

Keywords Collecting ducts carcinoma (CDC) � Renal

cell carcinoma (RCC) � Nephrectomy � Targeted therapies �
Sunitinib � Sorafenib � Temsirolimus

Introduction

Accounting for less than 1% of all renal malignancies,

collecting duct carcinoma (CDC) represents a rare tumour

deriving from cells of Bellini collecting duct. Over 100

cases have been described in literature in patients age-

ing between 13 and 83 years (median 55 years), with a
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male-to-female predominance of approximately 2:1 [1].

Usually, patients with CDC display abdominal pain, flank

mass and hematuria: imaging of the upper tract often

suggests the presence of urothelial carcinoma, and patients

may occasionally show positive urine cytology [2]. Tokuda

et al reported the largest series of CDC, represented by 81

cases, treated with surgical and medical approach. All

cases were identified between a retrospective survey

undertaken in Japan from August 2001 to April 2003. The

median age at diagnosis was 58.2 years and males com-

prised 71.6% of all population. At diagnosis 32.1% of cases

had metastatic disease and 44.2% regional lymphnodes

involvement. Surgery was performed in 80 cases, while 51

cases received immunotherapy and/or chemotherapy for

their advanced disease. The 1 and 5 years cancer specific

survival was 69 and 34.3% respectively [3].

Collecting duct carcinoma has an aggressive biologic

behaviour and in about one third of patients spread of dis-

ease can be observed as from diagnosis [4]. Metastases at

lungs, liver and adrenal glands are common; bony metas-

tases are often osteoblastic, and lymph-node involvement is

extremely frequent especially at the level of cervical lymph-

nodes [5]. Generally, patients with CDC are characterized

by unfavourable prognosis and approximately two third of

them die within 2 years of diagnosis [6].

On account of its origin in the distal nephron which

makes this tumour more similar to urothelial carcinoma

rather than to clear-cell carcinoma, so far treatment of these

patients was based on a number of chemotherapy regimens

including cisplatin–gemcitabine, or on immunotherapy:

however, results of these experiences have been somewhat

disappointing.

Here below, we report the data of a retrospective ana-

lysis on efficacy observed in 7 consecutive patients with

CDC treated with targeted therapies in our Institution.

Patients and methods

From December 2004 to May 2010, a series of 333 patients

with advanced RCC was treated with targeted therapies in

our Institution. Data such as gender, race, symptoms,

pathological features and patients’ outcome reported in

the hospital case history forms have been recorded and

processed. All patients underwent adequate pre- or post-

surgical staging of disease carried out with CT and bone

scan. Staging assessments were repeated every 2 or

3 months during the treatment and at disease progression.

Response to treatment was evaluated according to Response

Evaluation Criteria in Solid Tumors (RECIST v 1.1) [7]. As

regard patients diagnosed CDC, all histological specimens

were reviewed and confirmed by an internal pathologist,

and tumour was staged according to TNM classification.

Results

The median age of the entire cohort of 333 patients with

RCC treated in our Institution with targeted agents was

62 years (range 55–69) and the majority of patients were

male with a male/female ratio of 3:1. Clear-cell tumour

was the most frequent histology (86%), and only 14% were

non clear-cell tumours including 7 (2.6%) cases of CDC.

Overall, the majority of patients (163; 53.9%) received

one line of treatment, 113 (36.5%) received two lines, 30

(9.7%) three, and 4 (1.3%) received four lines.

The main characteristics of patients with CDC tumours

included in this report are shown in Table 1. All patients

were Caucasian and most of them were male. The median

age at diagnosis was 51 years (range 33–69). Disease was

symptomatic in 70% of patients, with gross haematuria and

pain as the most frequent symptoms. Nephrectomy was

performed in 6 patients, while in the only one not amenable

to surgery because of local spread of the disease, the

diagnosis was performed through the biopsy of renal mass.

All the nephrectomies were undertaken as the first treat-

ment approach and were followed by the targeted therapies.

In all tumours, histological examination revealed high-

grade CDCs. All patients were metastatic at diagnosis:

nodal involvement was observed in 6 (86%) patients, and

the most frequent metastatic sites were lung and bone.

Table 1 Characteristics of CDC patients

No. of patients 7

Age, median (range) 51 (33–69)

Gender

Male 5

Female 2

ECOG performance status score

0–1 5

2 2

Previous nephrectomy

Yes 6

No 1

Nodal involvement

Yes 6

No 1

Sites of disease

Lung 2

Liver 1

Bone 1

Lymphnodes 6

Adrenal 1

No. of site disease

1 4

C2 3
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Fifty-seven percent of patients had only one metastatic site,

while the remaining 43% had two or more sites.

At the beginning of treatment 5 patients showed 0–1

ECOG performance status, and none of them had previously

been treated with chemotherapy. Four patients received as

first-line treatment sorafenib, 1 sunitinib and 2 temsiroli-

mus: following progression, two patients received a second-

line with sunitinib. Two patients, one treated with sorafenib

and another one treated with temsirolimus, attained a

disease control lasting 33 and 6 months, respectively. At

progression these patients received a second-line treatment

with sunitinib which yielded further 10- and 9-month dis-

ease control. Therefore, the overall survival for both

patients was 49 and 19 months, respectively. The remaining

five patients (3 who received sorafenib, 1 sunitinib and 1

temsirolimus as first-line treatment) developed early pro-

gression of disease with a 4-month survival.

Treatment-related adverse events were manageable and

consisted of fatigue, diarrhoea, hand–foot syndrome,

hypertension and anemia, being the latter the most fre-

quent. No patient discontinued therapy because of adverse

events.

Discussion

Due to its uncommonness, it becomes very difficult to

define the real incidence, prognosis and the best treatment

modalities of CDCs. As far as our data are concerned, we

confirm the prevalence in males and the aggressiveness of

this tumour which in the majority of patients is diagnosed

in advanced stage. Moreover, compared to literature data,

in our series of RCC treated with targeted agents we have

observed a higher incidence of CDCs likely due to the large

and diversified array of patients referring to our Institution

for tumour diagnosis, treatment and care.

Patients with CDCs have been always excluded from

clinical trials evaluating targeted therapies in RCC: how-

ever, we have been able to carry out subgroup analyses,

and therefore to collect information supporting a clinical

activity of these drugs in CDCs, in a limited sample of

patients treated in our Institution during the everyday

clinical practice.

Currently, no unequivocal indications exist for surgical

and medical treatment of metastatic disease: for instance,

the role of radical nephrectomy as treatment of choice in

advanced stages has been recently strongly criticized giv-

ing rise to heated debates. Méjean et al. [8] in fact, reported

that none of 5 who underwent nephrectomy for metastatic

disease at diagnosis was alive 21 months after surgery;

specifically, the observation that three patients died

immediately after surgery suggests that surgical excision

alone not only doesn’t improve prognosis but also could

give rise to peri-operative and early post-operative com-

plications [9].

In the light of these proofs, it appears that all possible

efforts should be made to anticipate the diagnosis of CDCs.

Presence of several pathological conditions has been

established to define CDCs; however sometimes the dif-

ferential diagnosis can turn out difficult since the patho-

logical cells characteristics are not exclusive but could

belong to other tumor types. The typical CDC has a tubular

or tubule-papillary growth pattern where irregular angu-

lated glands infiltrating renal parenchyma are associated

with a desmoplastic stroma. The edge of the tumour is

often ill-defined and there is extensive permeation of renal

parenchyma. Moreover, the cells of CDC usually display

high grade (Fuhrman 3 and 4) nuclear features [1, 10, 11]

(Table 2).

Immuno-histochemistry could be a sound support for

differential diagnosis: CDC cells usually stain for low

molecular weight and broad spectrum keratins, whereas

high molecular weight keratins as 34bE12 and CK19 are

commonly co-expressed with vimentin. If the CD10 and

villin stains are negative the expression of CD15 and epi-

thelial membrane antigen may be variable as for Ulex

europaeus agglutinin-1 and peanut lectin [1, 2].

The optimal medical therapeutic approach for metastatic

CDC has not yet been established: despite striking respon-

ses to cytokines have been reported in the past, [12] cur-

rently immunotherapy has only an historical role. Even if

trials comparing immunotherapy with chemotherapy have

not been carried out, presently the latter represents the most

used therapeutic approach, likely on account of the fact that

CDCs show biological similarities with urothelial cell car-

cinoma. Generally chemotherapy consists of combinations

several drugs such as methotrexate, vinblastine, doxorubi-

cin, and cisplatin (MVAC), or the two-drug regimen cis-

platin–gemcitabine. As regards MVAC, no data from

prospective studies are available: the largest retrospective

Table 2 WHO diagnostic criteria for diagnosis of CDC

Major criteria Minor criteria

Location in a medullary pyramid

(small tumours)

Central location (large tumours)

Typical histology with irregular

tubular architecture,

desmoplasia, and high nuclear

grade

Papillary architecture with wide,

fibrous stalks and desmoplastic

stroma

Reactive with antibodies to high

molecular weight cytokeratin

Extensive renal, extrarenal, and

lymphatic and venous

infiltration

Reactive with Ulex europaeus
agglutinin lectin

Inflammatory stroma with

numerous granulocytes

Absence of urothelial carcinoma
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series including 12 patients treated at the M. D. Anderson

Cancer Center reports only a minor response lasting

5 months [4] (Table 1).

Conversely, a prospective phase II study seems to indi-

cate a better activity of the cisplatin–gemcitabine regimen.

In this multicentre trial, 20 patients with metastatic CDCs

have been enrolled in the space of 46 month: the primary

end-point was the overall response rate and the secondary

end-points were progression free survival (PFS) and overall

survival (OS). Platinum-gemcitabine induced 65% clinical

benefit with 25% partial responses and 40% stable diseases,

whereas disease progression was reported in 20% of

patients. Median PFS and OS were 7.9 and 9.5 months,

respectively, with only 48% of patients alive after 1 year

from the beginning of treatment [12]. Even if the response

rate was about half as compared to that achieved in patients

with transitional-cell carcinoma of the urothelium treated

with the same regimen (response rate 49%), thus confirming

the poor prognosis of these patients, this study for the first

time supplies in a prospective way evidence of some

activity of the chemotherapeutic approach in CDCs. [13].

Based on these considerations, it appears that CDC is an

orphan disease where specific targets for treatment are

urgently needed. However, whereas on the one hand CDC

has been found cytogenetically different from other renal

malignancies, on the other hand, with the exclusion of the

amplification of the gene c-erbB-2 which has been related

to poorer prognosis, no specific markers have been iden-

tified [14, 15]. Furthermore, the expression and the activity

of the receptors for the vascular endothelial growth factor

(VEGFR) and for the platelet derived growth factor

(PDGFR) as well as the role of mTOR, which represent the

main targets of the current available anti-angiogenic

agents, have not been so far reported.

In this study we report the activity and the safety of anti-

angiogenic agents in CDCs. All patients had advanced

disease and did not receive chemotherapy or immuno-

therapy for their metastatic disease. Six cases received a

radical nephrectomy as upfront therapy and only two

received 2 targeted therapies as sequential therapy. These

last patients having a longer disease control as compared to

other one, presented a good performance status and lymph

nodes metastases at diagnosis. Both received a previous

cytoreductive nephrectomy and presented only lymph

nodes disease. For unknown reasons these 2 patients had a

long-term disease control while the remaining 5 showed a

very short survival. Considering the few number of patients

treated and the characteristic heterogeneity of the disease,

it is impossible to identify some clinical or pathological

factors associated with a better outcome. Notwithstanding

our results suggest that targeted agents may play an

important role inhibiting angiogenesis or other pathways in

this tumour. Moreover anti-angiogenic agents could

represent a safe alternative in patients not eligible to che-

motherapy regimens.

To conclude, targeted agents may represent an inter-

esting treatment modality in this tumour, but further studies

are urgently needed to identify possible predictive markers

and their exact role in a possible sequential treatment of

CDCs.
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