
Effect of Collecting Duct Histology on Outcomes in Renal Cell
Carcinoma

Jonathan L Wright1,2, Michael C Risk1, James Hotaling1, and Daniel W Lin1,2
1 Department of Urology, University of Washington School of Medicine, Seattle, WA
2 Division of Public Health Sciences, Fred Hutchinson Cancer Research Center, Seattle, WA

Abstract
Purpose—Collecting duct renal cell carcinoma (CDRCC) is a rare entity. Recent surgical series on
CDRCC presented conflicting results. In this study, we use a United States population-based dataset
to describe the survival experience of patients with CRDCC to those with clear cell renal cell
carcinomas (CCRCC).

Materials and Methods—Cases of CDRCC and CCRCC were identified from the SEER Program
(2001 – 2005). Demographic and pathologic characteristics at time of diagnosis were compared.
Differences in disease-specific survival were compared with univariate and multivariate Cox
regression analysis.

Results—A total of 160 cases of CDRCC were present in the SEER database from 2001-2005.
Over that time period, 33,252 CCRCC cases were diagnosed. CDRCC was more common in African-
Americans vs. Caucasians (23% vs. 9%, p<0.001). CDRCC were more commonly T3+ vs. T2/T1
(33% vs. 18%, p<0.001) and metastatic vs. regional/local (28% vs. 17%, p=0.001). Nephrectomy
rates were similar (84% and 78%, p=0.06). The 3-year disease-specific survival (DSS) rates were
58% for CDRCC and 79% for CCRCC. In multivariate analysis, there was an increased mortality
risk for patients with CDRCC compared to CCRCC (HR 2.42, 95% CI 1.72 – 3.39, p = 0.001).

Conclusions—Compared to CCRCC, patients with CDRCC present at higher stage and more often
occurs in African-Americans. Even after adjusting for demographic, surgical and pathologic factors,
the DSS is significantly worse for those with CDRCC compared to CCRCC. Further research into
the biology of this rare tumor is required to explain these results.

Keywords
collecting duct; renal cell carcinoma; survival; population based

INTRODUCTION
Collecting duct renal cell carcinoma (CDRCC) is a rare entity, occurring in less than 2.0% of
cases of renal cell carcinoma (RCC). As a result, our knowledge of CDRCC has primarily come
from small case series with a uniformly poor prognosis. Based on these limited data, CDRCC
has long been associated with a dismal prognosis when compared with that of other RCC
subtypes, including the most common type, clear cell RCC (CCRCC). Recently, two multi-
institutional surgical case series from Japan 1 and Europe 2 reported on collecting duct
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carcinomas. These series found similarities in the high rate of nodal and metastatic disease at
presentation, but differed in the rate of pT3 disease, high-grade disease and survival. These
series both are limited by the non-population based nature (referral bias) and exclusion of non-
surgical patients (treatment bias). In this study, we use a United States population-based dataset
to describe the pathological findings and survival experience of patients with collecting duct
tumors compared to those with CCRCC.

MATERIALS AND METHODS
Data source

The Surveillance, Epidemiology, and End Results (SEER) Program database was used to
identify the cohort of patients for this study. SEER collects cancer incidence and survival data
from seventeen population-based cancer registries accounting for approximately 26% of the
United States population. Data from 2001-2005 from 17 SEER registries were used as CDRCC
was not coded prior to these years 2000 and only 1 case of CDRCC was recorded in 2000.

Study population
Potential subjects were initially identified using International Classification of Diseases for
Oncology, 3rd edition (ICD-O-3) site codes for the kidney (C649). CDRCC cases were
identified by ICD-O-3 histology code (8319). The comparison cohort consisted of cases with
ICD-O-3 histology codes for ‘Clear Cell Adenocarcinoma NOS’ (8310) and ‘Clear Cell
Adenocarcinoma, Renal Cell Carcinoma’ (8312).

Data collection and coding
Demographic data included subject age, race, gender and tumor registry. Age was categorized
into 10-year age groups. Race was categorized as white, black or other based on SEER coding.
Year of treatment and tumor registry were also ascertained. Pathologic data included tumor
size (cm), primary T-stage (clinical stage used if pathologic stage not available, i.e.,
nephrectomy not performed), SEER historic stage (localized, regional, distant), nodal status
(negative, positive, not-performed/unknown), metastatic status (present/absent) and tumor
grade (well, moderately, poorly/undifferentiated, unknown). Surgical status was recoded
(partial/complete nephrectomy), no surgery (biopsy or autopsy confirmation of pathology).
Fuhrman grade, chemotherapy, immunotherapy, and co-morbidity data are not available in
SEER. Survival was calculated starting at the date of diagnosis to the date of death due to
kidney cancer. If death was not observed, patients were censored at the date of last follow-up.

Statistical Analysis
Demographic and pathologic data are reported for the cohort. Kaplan-Meier survival curves
were generated to compare the unadjusted survival experience between CRDCC and CCRCC.
Multivariable Cox regression was performed to evaluate the disease-specific mortality risk.
All covariates were included in the model. SEER historic stage was used in the multivariate
analysis rather than the T-stage as SEER does not record a T-stage for patients with metastatic
disease. This limitation was mitigated by inclusion of tumor size which was available for most
patients (91%). Sub-analyses were performed that only included (1) only patients undergoing
surgery, (2) T3a disease or less with non-metastatic disease, (3) excluding non-high grade
CCRCC, and (4) those with metastatic disease.

The proportional hazards assumption for the Cox regression was evaluated with Schoenfeld
residuals. Stratified Cox regression was used for variables that violated the proportional
hazards assumption. Individual variables and the combined model were then tested and met
the proportional hazard assumption (p=0.32, where p<0.05 indicates evidence of non-
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proportionality). In the subset models of only patients with (1) surgical treatment, (2) T3a or
less with no distant metastasis and (3) only high grade CCRCC as comparisons to all CDRCC,
the proportional hazards assumptions were also met (p=0.28, 0.81, 0.97 respectively). Hazard
ratios (HR) are presented along with their 95% confidence intervals (95%CI). All statistical
analyses were conducted using Stata software, Version 8 (Stata, Inc., College Station, TX).

RESULTS
A total of 160 cases of CDRCC were identified over the years 2001–2005. Over that same time
period, there were 33,252 cases of CCRCC in the SEER database. Table 1 lists the demographic
and pathologic characteristics between the two histologies. Those with CDRCC were more
commonly male (70% vs. 62%, p=0.03) and African-American (23% vs. 9%, p<0.001).
CDRCC accounted for 1.2% of RCC cases in African-Americans compared with only 0.4%
of RCC in Caucasians. There was no difference in age at diagnosis (median 63 vs. 64 yrs,
p=0.44). Cases of CDRCC presented at higher stage compared to the CCRCC group, as
evidenced by higher rates of T3-4 disease (33% vs. 18%, p<0.001), nodal involvement (15%
vs. 2%, p<0.001) and distant metastases (28% vs. 17%, p=0.001) in those with CDRCC vs.
CCRCC, though mean tumor size was not significantly greater in the CDRCC group (5.9 cm
vs. 5.7 cm, p=0.61). Higher grade disease was more common in those with CDRCC (70% vs.
31%, p<0.001), though grade was missing from 38% of patients in each group. Surgery (radical
or partial nephrectomy) was performed in 84% of CDRCC and 78% of CCRCC cases
respectively (p=0.06). There was no difference in tumor laterality between CDRCC and
CCRCC. Bilateral tumors were not reported in CDRCC, but 0.31% (n=102) CCRCC were
bilateral. Exclusion of these patients did not change the survival analysis estimates performed
below.

Figure 1 illustrates the unadjusted disease-specific survival difference between those with
CDRCC and CCRCC. Survival was worse in those with CDRCC (p<0.001). The 1- and 3-year
DSS for CDRCC was 70% (95%CI 62–77%) and 58% (48–67%) respectively. The median
follow-up for the entire cohort was 19 months. For CCRCC, the 1- and 3-year disease-specific
survival was 87% (95%CI 86–87%) and 79% (95%CI 78–80%). In the multivariate model of
DSS (Table 2), adjusting for age, race, gender, year of diagnosis, registry, stage, grade, surgery
and tumor size, the risk of renal cell cancer-specific death was more than 2-fold higher in
patients with CDRCC compared to CCRCC cases (HR 2.42, 95%CI 1.72–3.39). When the
analysis was limited to those undergoing surgery, the risk of death persisted for those with
CDRCC (HR 2.72, 95%CI 1.94–3.84). An additional survival analysis was done in patients
with T3a or less disease without distant metastasis. This consisted of 110 cases of CDRCC of
which 92% underwent surgery. In the multivariate analysis, the risk of death remained for those
with CDRCC (HR 2.50, 95%CI 1.81–3.45). When the CCRCC cohort was restricted to those
with high grade disease only (poorly or undifferentiated tumors; n=6384) and survival
compared to all cases of CDRCC, the survival experience continued to be worse for those with
CDRCC (HR 2.15, 95%CI 1.42–3.24). When only high grade cases of CDRCC and CCRCC
were compared, the risk was slightly worse for those with CDRCC (HR 2.20, 95%CI 1.46–
3.32). Lastly, in patients with metastatic disease at presentation, the median survival for
CDRCC was less than for CCRCC (5 months vs. 8 months, p=0.04). In the multivariate survival
analysis limited to those with metastatic disease, CDRCC was associated with an increased
risk of mortality (HR 1.73, 95%CI 1.20-2.48, p=0.003). There was no evidence for effect
modification based on nephrectomy status (likelihood ratio test p=0.82).

DISCUSSION
This report represents the largest series of CDRCC cases and is the only population-based study
in the literature. Compared to the other relatively large published series, this present study is
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unique in that it includes non-operative cases of CDRCC and is from the United States. With
three studies now from three different regions of the world, we can begin to draw some
conclusions on the demographic and pathological presentation and natural history of this rare
disease.

CDRCC are distinct tumors from CCRCC. CDRCC develops from the collecting ducts in the
renal medullary pyramid, whereas CCRCC arise from the convoluted tubules. There are no
specific CT findings to distinguish CDRCC from CCRCC although medullary location, weak
and heterogeneous enhancement, renal sinus involvement, infiltrative growth with preserved
renal contours and a cystic component are frequently seen.3 Cytologically, no definitive
markers exist for CDRCC although a number of markers suggest CDRCC including UEA-1,
PNA, HMW-CK and Fez1 among others. 4-6 As CDRCC accounts for less than 2.0% of renal
tumors, early reports in the literature consisted of small case series. In general, CDRCC have
a poor prognosis and limited response to immunotherapy 7-11 although less aggressive CDRCC
cases have been reported.12, 13 CDRCC shares some cytological similarities with urothelial
carcinoma and recently chemotherapeutic agents used for advanced urothelial carcinoma have
demonstrated some response, including a phase two trial of gemcitabine and platinum therapy
with response rates of 26% in patients with metastatic disease, 14, 15 further supporting a
distinction from clear cell renal cell carcinoma.

Because of the rarity of CDRCC, pooled analyses are required to better understand the clinical
features and natural history. Tokuda et al surveyed 281 Japanese institutions and 81 cases were
reported,1 while Karakiewicz et al identified 41 cases from 17 European institutions.2 Although
these two series had many similarities, the European series reported higher T3+ rates (81% vs.
57%), less high grade (78% vs. 99%) and better disease-specific survival (68% vs. 45% at 3
years) versus the Japanese series. Our series is the largest (160 cases) and uses a United States
population-based data source (Table 3). Early reports suggested that CDRCC occurred in
young men, 7, 10 whereas in these three large studies, the age at diagnosis was 58–61. These
early reports may have suffered from the lack of standardized diagnostic criteria for CDRCC
and misclassified patients with medullary carcinoma (which is diagnosed commonly in young,
black men) as having CDRCC. In our study, we found no difference in age at presentation
between CDRCC and CCRCC. Our study also reported higher rates in African-American
patients, whereas race was not discussed in the Japanese or European series, most likely due
to the lack of racial diversity in these series.

CDRCC presents at higher stage and grade than CCRCC. Node positivity was reported in 15–
49% and distant metastasis in 20–32%. Our series had lower T3+ (33% vs. 57% and 81%) and
node positive rates (15% vs. 33% and 49%) than the other two series (Table 3), although our
rates were higher than that observed in our series of CCRCC (18% T3+ and 2% node positive,
p<0.001). One possible explanation for the differences between the series is the fact that 16%
of our patients were managed non-operatively (compared to 1% in the other series) with lack
of pathologic staging, probably resulting in some degree of understaging. This theory is
supported by the 42% pT3+ and 15% node-positive rates in those undergoing nephrectomy in
our series. In addition, the SEER database does not provide a T-stage for patients with
metastatic disease. As higher T-stage is associated with risk of metastasis, it is likely that high
T-stage disease was present in the 28% of patients in our series with metastatic disease,
although not reported by SEER. High grade was reported for 70–99% of cases in these three
series, and in our series, this rate was higher than those with CCRCC (31%, p<0.001)

Disease-specific survival appears worse in CDRCC compared to CCRCC. Our series and the
Japanese series reported similar 1-yr (70%, 69%) and 3-year DSS (58%, 45%) respectively.
The European series cited higher DSS (86% and 68% at 1 and 3 years) and found no difference
between a matched cohort of CCRCC. Reasons for this discrepancy are not clear, although
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there are several potential explanations. First, the European series included cases from 1984–
2001, whereas the Japanese and our series included patients only diagnosed after 2000. Precise
diagnostic criteria for CDRCC were not well defined until recently, and most rely on the criteria
proposed by Srigley and Elbe in 1998.5 Thus, some cases in the European series may have
been inappropriately classified as CDRCC. Second, even with recent cases, misclassification
occurs as seen in the Japanese series where 39/120 (33%) cases originally reported to be
CDRCC were reclassified after central review.1 Given the concern over misclassifying
medullary RCC (with its clearly dismal prognosis) as CDRCC in our dataset with the higher
rate of African-Americans, we performed an analysis excluding African-Americans and the
risk estimates did not change (data not shown). In our series, compared to CCRCC, the disease-
specific risk of death was more than 2-fold higher for patients with CDRCC. We tried to
mitigate potential confounders in our series through multiple sub-analyses (surgery only, ≤T3a
and non-metastatic, only high-grade CCRCC), and the HR remained >2.0 in all scenarios,
supporting the worse DSS in CDRCC compared to CCRCC.

This study is not without limitations. The median follow-up time of 19 months limits our
comparison of these two subtypes of RCC regarding long term survival. This is a secondary
database analysis and an observational cohort study in which random error may bias the results.
16 Miscoding, incomplete or missing data cannot be accounted for in the analysis. An example
of this is the lack of nodal disease data on the majority of patients in both groups, which may
bias the outcomes. For those with reported nodal status, N1 disease is much more common in
those with CDRCC than those with CCRCC, similar to the Japanese and European data.

The lack of a centralized pathology review for this rare diagnosis raises the concern for
misclassification, especially in light of the Japanese series in which central pathology review
resulted in reclassification and exclusion of one-third of cases initially called CDRCC.1 Based
on pathology miscoded in that study, it is unclear in which direction this misclassification
would affect the data. In that study, papillary RCC was the most commonly misclassified tumor
(17 cases), which may potentially lead to longer survival times if not discovered, however
invasive TCC was the second most common (10 cases). An additional seven of the 39 excluded
cases were due to lack of available tissue for review. The impact of misclassification is also
difficult to predict, given the likely differing distributions of the various renal tumor subtypes
between the two (Japanese and American) populations. Though we are unable to perform a
centralized pathology review on this data, our results corroborate those of the Japanese study
that did perform such analyses, suggesting a worse prognosis for CDRCC. No data is available
in SEER on comorbidities or the use of chemotherapy/immunotherapy. However, the
uniformly poor response to standard adjuvant treatments makes the lack of adjuvant therapy
classification unlikely to alter the survival results significantly.

CONCLUSIONS
Despite the limitations outlined above, this population-based analysis represents the largest
series reported of CDRCC and helps to define the clinical presentation and natural history of
this rare tumor. Patients with CDRCC present at high stage and have worse DSS than those
with CCRCC. Although previously thought to occur in younger patients, these data found no
difference in age at presentation and suggest that CDRCC may be more common in African-
Americans.
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Figure 1.
Disease Specific Survival for CDRCC and CCRCC. P < 0.0001

Wright et al. Page 7

J Urol. Author manuscript; available in PMC 2010 December 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Wright et al. Page 8

Table 1

Demographic and Pathologic Characteristics Between CDRCC and CCRCC

CDRCC N (%) CCRCC N (%) p-value

Total cases 160 33,252

Demographics

Age 0.44

                < 50 32 (20) 5,222 (16)

                51 – 59 36 (23) 7,634 (23)

                60 – 69 39 (24) 8,606 (26)

                70 – 79 31 (19) 7,853 (24)

                80 + 22 (14) 3,937 (12)

Race < 0.001

                White 112 (70) 28,495 (86)

                Black 36 (23) 2,849 (9)

                Other 12 (8) 1,759 (5)

Gender 0.03

                Male 112 (70) 20,502 (62)

                Female 48 (30) 12,750 (38)

Year of Diagnosis 0.44

                2001 26 (16) 6,287 (19)

                2002 25 (16) 6,284 (19)

                2003 40 (25) 6,655 (21)

                2004 36 (23) 6,899 (21)

                2005 33 (21) 7,127 (21)

Pathologic Characteristics

Tumor size – median (range)

Stage < 0.001

                T1a 42 (26) 11,008 (33)

                T1b 17 (11) 6,669 (20)

                T2 16 (10) 4,052 (12)

                T3/4 53 (33) 5,952 (18)

                No Tstage 32 (20) 5,571 (17)

SEER stage < 0.001

                Localized 68 (43) 20,803 (63)

                Regional 45 (28) 5,330 (16)

                Distant 44 (28) 5,705 (17)

                Unstaged 3 (2) 1,414 (4)

Nodal status <0.001

                N0 13 (8) 3,523 (10.6)

                N1 24 (15) 765 (2)

                Nx 123 (77) 28,964 (87)

Metastatic 44 (28) 5,705 (17) 0.001
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Pathologic Characteristics

Grade < 0.001

                Well differentiated 10 (10) 3,610 (18)

                Moderately differentiated 20 (20) 10,612 (52)

                Poorly/undifferentiated 70 (70) 6,384 (31)

Surgery 135 (84) 25,969 (78) 0.06
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Table 2

Disease Specific Survival Multivariate Analysis*

CCRCC CDRCC

HR 95% CI HR^ 95% CI

All Patients 1.00 referent 2.42 1.72 – 3.39

Surgery patients only 1.00 referent 2.72 1.94 – 3.84

≤T3a and non-metastatic 1.00 referent 2.50 1.81 – 3.45

Only high-grade CCRCC 1.00 referent 2.15 1.42 – 3.24

*
Adjusted for age, race, gender, year of diagnosis, registry, stage, grade, surgery, tumor size

^
p < 0.001
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Table 3

Comparison of largest series on Collecting Duct Carcinoma

American Series Present
study

Japanese Series Tokuda, et al. European Series Karakiewicz, et
al.

Cases 160 81 41

Age (median) 62 58 61

Male (%) 70 72 76

African American (%) 23 not provided not provided

T3 or greater (%) 38 57 81

Node positive (%) 15 33 49

Distant metastasis (%) 28 32 20

High grade (%) 70 99 78

Surgical management (%) * 84 99 100

1-yr DSS 70 69 86

3-yr DSS 58 45 68^

HR for DSS compared to CCRCC 2.4 not provided 1.1

*
High grade for Japan/European series is Furman Grade 3 or 4; For present series, high grade includes SEER grades poorly and undifferentiated.

^
estimated from Kaplan Meier curve
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