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Objective: To investigate the exact age‐adjusted incidence (AAI), clinical characteristics,
and survival data of collecting duct carcinoma of the kidney (CDCK) recorded in the
Surveillance, Epidemiology, and End Results (SEER) database of the National Cancer
Institute.

Methods: Patients with CDCK confirmed by microscopic examination from 2004 to 2018
were selected from the SEER database. AAI rates were calculated using SEER*Stat
software (version 8.3.9). The Kaplan‐Meier method was used to evaluate cancer-specific
survival (CSS) rates according to tumor size, tumor stage, and treatment methods, and
differences among these variables were assessed by the log‐rank test. Cox regression
analysis was employed to identify variables independently related to CSS.

Results: A total of 286 patients with CDCK were identified from the database. The majority
of the patients were white (69.2%), male (67.5%), and married (60.5%), and the median age
was 59 years. Most patients with CDCK (74.4%) presented with stages III or IV disease. The
diameter of most (59.4%) tumors was less than 7 cm, and the tumors weremore commonly
found on the left than on the right (55.2% vs. 44.8%). The incidence of CDCK decreased
over time. The median CSS time was 17 months. In terms of the treatment modalities used,
83.9% of the patients underwent surgery; 32.9% underwent chemotherapy, and 13.6%
underwent radiotherapy. The CSS rates at 1, 2, and 5 years were 57.3%, 43.2%, and
30.7%, respectively. In patients with stage IV CDCK treated with surgery alone,
chemotherapy alone, and surgery plus chemotherapy, the median survival time was 5
months, 9 months, and 14 months, respectively (P =0.024). Multivariate Cox regression
analysis showed surgery, chemotherapy, stage, regional lymph node metastasis, and
distant metastasis were independent prognostic factors for patients with CDCK.

Conclusions: CDCK is an uncommon malignant renal carcinoma, and its incidence is
decreasing based on the analysis of current data. CDCK is a high stage, regional lymph-nodes
positive, and metastatic disease. Compared with surgery alone or chemotherapy alone,
patients with stage IV could gain survival benefit from surgery combined with chemotherapy.
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INTRODUCTION

Collecting duct carcinoma of the kidney (CDCK), which is
believed to arise from the epithelial layer of the collecting ducts
of Bellini in the renal medullary, is an uncommon pathological
subtype of renal carcinoma and accounts for 0%–3% of all renal
malignancies (1–3). According to histologic findings, CDCK is
defined as a subtype of renal carcinoma. However, the
presentation, imaging findings, and prognosis of CDCK
remarkably differ from those of other types of renal cancer.
Clinically, CDCK displays characteristics similar to those of
upper tract urothelial cell carcinoma (UTUC), which has a
poor prognosis and limited response to immunotherapy (3, 4).

No significant differences were observed in terms of the effect
of race or sex on the relative survival rates of CDCK in 98
samples recorded from 1973 to 2004 in the Surveillance,
Epidemiology, and End Results (SEER) database (5). Wright JL
et al. (6) compared cases of CDCK and clear cell renal cell
carcinomas (CCRCC) recorded in the SEER database from 2001
to 2005 and found that patients with CDCK had a higher stage
and poorer prognosis compared with CCRCC. This result is
consistent with the largest report on CDCK by Sui W et al. (7).
Abern MR et al. (8) compared the cancer-specific survival (CSS)
rates of medullary renal cell carcinoma and CDCK from 1995 to
2007 recorded in the SEER database, and found that the
prognosis of both diseases is generally poor; moreover, locally
high stage or metastatic disease and not receiving surgery were
considered predictors of mortality in the CDCK model.

Although these studies based on the SEER database clarified
the clinical characteristics and prognosis of patients with CDCK,
they did not investigate the association of variables such as
marital status, radiotherapy, and chemotherapy with survival.
Considering the rarity of this disease, we analyzed the latest
CDCK data in the SEER database from 2004 to 2018 to identify
the age‐adjusted incidence (AAI) rates, clinical features,
independent predictors of CSS rates, and survival outcomes
of CDCK.
MATERIALS AND METHODS

Study Population
We used the SEER database, which included 18 tumor registries
released in April 2021, for analysis. The SEER program collected
cancer data from population-based registries representing about
34.6% of the US population. The database was a public and free
research resource.

Patients with CDCK were selected based on the code of ICD-
0-3: 8319/3: Collecting duct carcinoma. The eligibility criteria
were as follows: (a) the labeled tumor sequence number was “one
primary only;” (b) the year of diagnosis was between 2004 and
2018; (c) the labeled primary site was selected as “C64.9-Kidney,
NOS;” (d) the tumor was microscopically confirmed; and (e) the
tumor was unilateral. Patients with an unknown survival time
were excluded from this work. The final cohort included 286
CDCK patients who met the eligibility criteria. Flowchart
Frontiers in Oncology | www.frontiersin.org 2
displaying the selection procedure of CDCK cases in the SEER
database is shown in Supplementary Figure 1.

Patient Information
The “case listing session” option was used to obtain the
information of demographic factors such as age at diagnosis,
sex, race, and marital status at diagnosis. Tumor features,
including tumor size, tumor site, stage, T, N, and M were also
extracted from the database. Furthermore, we collected
information on treatment methods, including surgery,
radiotherapy, and chemotherapy.

Statistical Analysis
The AAI rates of CDCK were calculated using SEER*Stat
software (version 8.3.9). The incidence rates were adjusted to
the 2000 US population. The X-tile software determined 72 and 7
as the optimal cutoff point for age and tumor diameter,
respectively. Demographic and clinical factors were analyzed
using descriptive statistics, and the chi-square test was used to
assess differences among annual incidence rates. Median, 1-year,
2-year, and 5-year overall survival (OS) and CSS rates were
estimated using the Kaplan–Meier method. Kaplan–Meier
curves were used to assess the CSS rates according to
demographics, clinical parameters, and treatment methods,
and the log‐rank test was used to assess differences among
these variables, the analysis was further stratified by tumor
stage that could affect the treatment effects. Cox regression
analysis was employed to identify variables independently
related to CSS. SPSS version 21 was used for statistical
analyses, and P<0.05 was considered significant.
RESULTS

Incidence of CDCK
The overall AAI of CDCK between 2004 and 2018was 0.2990 per
1,000,000 population. Figure 1 shows that the incidence rate of
CDCK decreased annually from 0.4580 per 1,000,000 population
FIGURE 1 | Incidence of CDCK in the period 2004–2018.
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in 2004 to 0.1943 per 1,000,000 population in 2018. A significant
difference in incidence rates was observed between these years (P
=0.002). The AAI of CDCK showed a decreasing trend over time.

Clinical Characteristics of CDCK
The demographic characteristics of the patients showed that the
median age in this study was 59 years (range: 14–89 years). In
terms of marital status, 16.8% of the patients were single, 60.5%
were married, and 22.7% were classified as others (including
divorced, widowed, unknown, and others). In terms of sex, male
patients accounted for 67.5% of the study population, and the
male-to-female ratio was 2.08:1. The majority of the patients
(69.2%) were white, 21.3% were black, and 9.4% were identified
as others (including American Indian/Alaska Native, Asian or
Pacific Islander, and unknown). In terms of tumor
characteristics, 18.9%, 4.2%, 24.1%, and 50.3% of the patients
presented with stages I, II, III, and IV disease, respectively. The
proportions of regional lymph nodes and distant metastasis were
40.6% and 42.0%, respectively. Most patients (59.4%) had tumors
less than 7 cm in diameter, and the diameter range was 1.2–24.8
cm. Tumors were more commonly located on the left side than
on the right side of the body (55.2% vs. 44.8%). With regard to
the treatment modalities used, surgery was the primary therapy
(83.9%) for CDCK patients. Only a few patients received
radiotherapy or chemotherapy, and the ratios of patients
receiving these treatments relative to the total study population
were 13.6% and 32.9%, respectively. Furthermore, beam
radiation was the main radiotherapy scheme. The relevant
demographic and clinical characteristics of the patients with
CDCK are shown in Table 1.

Prognosis of CDCK
The mean follow-up period was 33.6 months (range 0-175
months). The median OS and CSS times were 16 months (95%
CI: 11.718–20.282) and 17 months (95% CI: 11.850–22.150),
respectively. The OS rates at 1, 2, and 5 years were 55.5%, 39.4%,
and 26.8%, respectively. The CSS rates at 1, 2, and 5 years were
57.3%, 43.2%, and 30.7%, respectively. No significant difference
was observed between OS and CSS (P =0.137, Figure 2A).

Patients with smaller tumors have higher survival rates than
those with larger tumors (24 months vs. 13 months, P = 0.038).
The survival rates were also related to T staging, and the median
survival times of T1, T2, T3, and T4 were 81 months, 56 months,
13 months, and 7 months, respectively (P <0.001). A statistical
difference was observed between T1 and T3 disease (P <0.001),
between T1 and T4 disease (P <0.001), between T2 and T3
disease (P =0.022), between T2 and T4 disease (P =0.001), and
between T3 and T4 disease (P =0.040), but not between T1 and
T2 disease (P =0.813). The median survival times of patients with
and without regional lymph node metastases were 9 and 41
months, respectively (P <0.001). Differences in median survival
times between patients with and without distant metastases were
statistically significant at 7 and 53 months, respectively (P
<0.001). The survival rates were related to tumor stage, and
the median survival times for stages I, II, III, and IV were as
follows: not reached, 91 months, 26 months, and 7 months,
respectively (P <0.001; Figure 2B). Pairwise comparison
Frontiers in Oncology | www.frontiersin.org 3
indicated a statistical difference between stage I and stage III
disease (P <0.001), between stage I and IV disease (P <0.001),
between stage II and III disease (P =0.049), between stage II and
IV disease (P <0.001), and between stage III and IV disease
(P <0.001), but not between stage I and stage II disease
(P =0.706). The CSS rates were significantly higher in surgery
patients than non-surgery patients (24 months vs. 4 months,
P <0.001; Figure 2C). A significant difference in CSS rates was
also observed between radiotherapy patients and non-
radiotherapy patients (8 months vs. 23 months, P <0.001).
Patients treated with chemotherapy had lower CSS rates than
TABLE 1 | Descriptive data of patients with CDCK.

Variables Number (%)

Marital status
Married 173 (60.5%)
Single 48 (16.8%)
Others 65 (22.7%)

Race
White 198 (69.2%)
Black 61 (21.3%)
Others 27 (9.4%)

Sex
Male 193 (67.5%)
Female 93 (32.5%)

Age (years)
≤72 233 (81.5%)
>72 53 (18.5%)

Tumor site
Left 158 (55.2%)
Right 128 (44.8%)

Surgery
Yes 240 (83.9%)
No 46 (16.1%)

Radiotherapy
Yes 39 (13.6%)
No/Unknown 247 (86.4%)

Chemotherapy
Yes 94 (32.9%)
No/Unknown 192 (67.1%)

Tumor size
≤7 cm 170 (59.4%)
>7 cm 102 (35.7%)
Unknown 14 (4.9%)

Tumor stage
I 54 (18.9%)
II 12 (4.2%)
III 69 (24.1%)
IV 144 (50.3%)
Unknown 7 (2.4%)

T
T1 79 (27.6%)
T2 18 (6.3%)
T3 151 (52.8%)
T4 26 (9.1%)
Tx 12 (4.2%)

Regional lymph node metastasis
N0 158 (55.2%)
N1 116 (40.6%)
Nx 12 (4.2%)

Distant metastasis
M0 162 (56.6%)
M1 120 (42.0%)
Mx 4 (1.4%)
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those without chemotherapy (12 months vs. 26 months, P <0.001;
Figure 2D). Univariate analysis revealed no significant difference
in survival rates with regard to marital status, sex, race, age, and
tumor site.

In terms of radiotherapy stratified according to tumor stage,
no significant difference was observed in survival rates between
patients with stage III or IV (P =0.107, P =0.520, respectively). In
terms of surgery stratified according to tumor stage, patients
presenting with stage I or IV CDCK who underwent surgery had
higher survival rates than those patients without surgery
(P <0.001, and P =0.017, respectively; Figures 3A, B).
However, no significant differences were observed in patients
presenting with stage III disease (P =0.715), and all patients
presenting with stage II CDCK underwent surgery. In terms of
chemotherapy stratified according to tumor stage, patients
presenting with stage IV CDCK who underwent chemotherapy
had higher survival rates than patients without chemotherapy
(P =0.014; Figure 3C). However, no significant differences were
observed in patients presenting with stages II and III (P =0.069,
and P =0.779, respectively). All patients who presented with stage
I disease did not undergo chemotherapy. Patients presenting
with stage IV CDCK who underwent surgery plus chemotherapy
Frontiers in Oncology | www.frontiersin.org 4
had higher survival rates than those who underwent surgery or
chemotherapy alone (14 months, 5 months, and 9 months,
respectively; P = 0.024; Figure 3D), while survival rates were
similar between patients who underwent surgery or
chemotherapy alone (P = 0.505). However, there were no
significant differences in survival rates between patients with
stage III treated with surgery plus chemotherapy or surgery alone
(23 months vs. 29 months; P = 0.850).

Variables exerting significant differences in survival rates were
enrolled in the multivariate Cox regression analysis. The results
of this analysis are shown in Table 2. Univariate Cox regression
analysis suggested that no surgery (HR: 2.983; 95%CI: 2.080–
4.277; P <0.001), radiotherapy (HR: 2.291; 95%CI: 1.579–3.322;
P <0.001), chemotherapy (HR: 1.805; 95%CI: 1.339–2.432;
P <0.001), tumor size >7 cm (HR: 1.429; 95%CI: 1.055–1.937;
P=0.021), regional lymph node metastasis (HR: 2.724; 95%CI:
2.004–3.701; P <0.001), stage III(HR:2.953; 95%CI 1.636–5.331;
P <0.001), stage IV(HR: 7.514; 95%CI 4.407–12.813; P <0.001),
T3(HR: 2.268; 95%CI 1.557–3.303; P <0.001), T4(HR: 3.599; 95%
CI 2.132–6.074; P <0.001), and distant metastasis (HR: 4.204;
95%CI: 3.084–5.730; P <0.001) were risk factors for prognosis.
Finally, multivariate Cox analysis revealed that surgery,
A B

DC

FIGURE 2 | Survival curve of patients with CDCK evaluated using the Kaplan–Meier method. (A) OS and CSS; (B) According to the stage; (C) According to surgery;
(D) According to chemotherapy.
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chemotherapy, stage, regional lymph node metastasis, and
distant metastasis were independent prognostic factors for
CDCK patients.
DISCUSSION

CDCK, also known as Bellini duct carcinoma, is a relatively
uncommon and aggressive malignant tumor originating from
the epithelial layer of the collecting ducts of Bellini in the renal
medullary (9). Studies suggest that patients with CDCK are
associated with a high incidence of early mortality; specifically,
60% –70% of patients died within 3 years of diagnosis (10). The
first observation that Bellini duct epithelial cells are the source of
tumor development was reported by Cromie W et al. (11).
However, Fleming and Lewi identified the disease as a unique
renal cell carcinoma in 1986 (12). Our literature search revealed
that studies on CDCK are gradually increasing. However, the
specific incidence and AAI of CDCK remain unclear; indeed,
the literature reports a CDCK incidence rate of only 0%–2%
of all renal malignancies (1, 2). Our results showed that the
overall AAI of CDCK between 2004 and 2018 was 0.299
Frontiers in Oncology | www.frontiersin.org 5
per 1,000,000 population, and numbers showed a decreasing
trend annually.

In a cohort of 227 CDCK cases reported from 1995 to 2007 in
the SEER database, the median CSS time was 30 months.
However, in another cohort of 160 CDCK cases from 2001 to
2005 in the SEER database, the median survival time was only 5
months (6). Our study showed that the median CSS and OS of
286 CDCK patients were 17 and 16 months, respectively; these
results are consistent with the largest known cohort regarding
CDCK (7). A previous study based on the SEER dataset reported
that the 1- and 3-year CSS rates for CDCK were 70% and 58%,
respectively, and we reported that the OS rates at 1, 2, and 5 years
were 55.5%, 39.4%, and 26.8%, respectively. Moreover, the CSS
rates at 1, 2, and 5 years were 57.3%, 43.2%, and 30.7%,
respectively, consistent with the findings of May et al.
(i.e.,60.4%, 47.3%, and 40.3%, respectively) (13), thus
indicating that over 50% of the CDCK patients died within 2
years. Inconsistences between the results recorded in the present
work and previous reports based on the SEER dataset may be due
to differences in the inclusion criteria among studies.

In our study, the ages of the patients ranged from 14 years to
89 years, with a median age of 59 years. Males were more likely to
A B

DC

FIGURE 3 | Survival curve of patients with CDCK evaluated using the Kaplan–Meier method (A, B) Surgery stratified according to tumor stage; (C) Chemotherapy
stratified according to tumor stage; (D) Surgery and/or chemotherapy alone stratified according to tumor stage.
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develop CDCK than females, and the ratio of males to females
was 2.08:1. This result is consistent with previous reports (8, 14),
that is, CDCK is frequently found in middle-aged and older
patients and more often observed in men than in women.
Moreover, tumors occurring on the left side have a slight
advantage over those on the right side.

Hematuria is the most common presentation of CDCK,
followed by abdominal pain, weight loss, and palpable masses.
The clinical symptoms of CDCK vary according to tumor size,
Frontiers in Oncology | www.frontiersin.org 6
location, and invasion. Some patients are diagnosed by physical
examination because they have no symptoms (15), whereas other
patients are diagnosed with symptoms at the site of metastasis
(16, 17). Unfortunately, the absence of information on symptoms
in the database prevented us from understanding the
characteristics of patients’ symptoms in the present study.

The preoperative diagnosis of CDCK is limited by the lack of
specific radiological features. When the tumor is small, the
imaging features supporting the diagnosis of CDCK include
TABLE 2 | Univariate and multivariate analyses of the CSS of the patients.

Univariate Multivariate

Variables HR (95%CI) P value HR (95%CI) P value

Marital status
Married 1
Single 0.840 (0.562–1.254) 0.394
Others 0.807 (0.553–1.178) 0.267

Race
White 1
Black 0.752 (0.518–1.092) 0.134
Others 0.819 (0.487–1.377) 0.452

Sex
Male 1
Female 0.803 (.586–1.100) 0.172

Age
≤72 1
>72 1.091 (0.741–1.606) 0.660

Tumor site
Left 1
Right 1.151 (0.861–1.540) 0.342

Surgery
Yes 1 1
No 2.983 (2.080–4.277) <0.001 1.814 (1.126–2.924) 0.014

Radiotherapy
No/Unknown 1 1
Yes 2.291 (1.579–3.322) <0.001 1.184 (0.800–1.753) 0.398

Chemotherapy
No/Unknown 1 1
Yes 1.805 (1.339–2.432) <0.001 0.454 (.312–.661) <0.001

Tumor size
≤7 cm 1 1
>7 cm 1.429 (1.055–1.937) 0.021 1.153 (0.820–1.622) 0.412
Unknown 1.585 (0.828–3.037) 0.165 0.958 (0.401–2.293) 0.924

Tumor stage
I 1 1
II 1.168 (0.390–3.494) 0.782 0.793 (0.180–3.503) 0.760
III 2.953 (1.636–5.331) <0.001 2.218 (0.997–4.934) 0.051
IV 7.514 (4.407–12.813) <0.001 2.565 (1.055–6.236) 0.038
Unknown 4.133 (1.377–12.401) 0.011 2.340 (0.386–14.173) 0.355

T
T1 1 1
T2 1.081 (0.522–2.235) 0.834 1.371 (0.486–3.870) 0.551
T3 2.268 (1.557–3.303) <0.001 1.381 (0.775–2.461) 0.274
T4 3.599 (2.132–6.074) <0.001 1.566 (0.828–2.962) 0.168
Tx 2.002 (0.892–4.493) 0.092 0.467 (0.136–1.605) 0.226

Regional lymph node metastasis
N0 1 1
N1 2.724 (2.004–3.701) <0.001 1.448 (1.001–2.096) 0.049
Nx 2.478 (1.192–5.150) 0.015 2.268 (0.773–6.649) 0.136

Distant metastasis
M0 1
M1 4.204 (3.084–5.730) <0.001 3.256 (1.844–5.750) <0.001
Mx 1.686 (0.414–6.867) 0.466 1.346 (0.173–10.479) 0.777
September 2021 | Volume 11 | Article
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solitary tumor, medullary location, weak and heterogeneous
enhancement, renal sinus involvement, infiltrative growth, and
continuous renal contour (9, 18). However, when the tumor is
large, the expansive growth of the tumor obscures these features;
thus, distinguishing CDCK from other common cortical renal
cell carcinomas is difficult (19). Studies (20, 21) found that
CDCK showed high 18-fluorine fluorodeoxyglucose (18F-FDG)
uptake in local and distant metastases; therefore, 18F-FDG-PET/
CT may be an appropriate method to assess the extent of
the disease.

Given the lack of specific imaging findings, distinguishing
CDCK from other tumors by imaging alone is extremely
challenging. Therefore, the correct diagnosis still depends on
pathological examination. The International Society of
Urological Pathology believes that a tumor should present with
the following pathological features to be diagnosed as CDCK:
(1) tumor involving the renal medullary, (2) predominant tubule
formation, (3) present with desmoplastic stromal reaction,
(4) cytologic features are high grade, (5) infiltrative growth
pattern, and (6) other RCC subtypes of urothelial carcinoma
should be excluded (22).

CDCK needs to be differentiated from urothelial carcinoma,
renal medullary carcinoma, papillary renal cell carcinoma type 2,
and unclassified renal cell carcinoma (23). Differentiating CDCK
from UTUC is especially critical. Immunohistochemistry can be
used to determine the origin of the tumors based on the staining
characteristics of each cell type for differential diagnosis. A
number of markers suggest that CDCK expresses some specific
biological markers, including UEA-1, PNA, HMW-CK, and Fez1
(24). Collecting ducts express PAX8, and p63 is a marker that is
commonly used for urothelial differentiation. Albadine R et al.
(25) found that the combination of PAX8 and p63 can accurately
differentiate between CDCK and UTUC. The diagnosis of CDCK
was supported when PAX8+/p63−, the sensitivity and specificity
were 85.7% and 100%, respectively; by contrast, the diagnosis of
UTUC was supported when PAX8−/p63+, the sensitivity and
specificity were 88.2% and 100%, respectively.

The majority of patients with CDCK present with highly
metastatic features and an advanced TNM stage at diagnosis
(15). The lymph nodes, lungs, liver, bones, and adrenal glands
are the most frequent distant metastases sites (26). In this study,
regional lymph node metastasis occurred in 116 out of 286 cases,
and distant metastasis occurred in 120 out of 286 cases. We
found that CSS rates decreased with increasing tumor stage. Our
finding is consistent with the results of previous studies (7),
which showed that advanced-stage disease is an independent
predictor for poor survival. Our study showed that the hazard
ratios of survival rates in patients with CDCK of stages II, III, and
IV were 1.168, 2.953, and 7.514 times higher than that in patients
with stage I CDCK, respectively. Compared with that of T1, the
hazard ratios of survival rates in T2, T3, and T4 were 1.081,
2.268, and 3.599, respectively. The hazard ratio of the survival
rates of patients with lymph node metastases was 2.724 times
higher than that of patients without lymph node metastases. The
hazard ratio for the survival of patients with metastases was 4.204
higher compared with that of patients without distant
Frontiers in Oncology | www.frontiersin.org 7
metastases. Multivariate Cox regression analysis showed that
stage, regional lymph node metastasis, and distant metastasis
were independent prognostic factors for CDCK patients.

Although limited reports established that targeted therapy
and immunotherapy could be beneficial for patients with
advanced CDCK (27–30), the prognosis of patients with
CDCK remains poor, cytoreductive nephrectomy may be the
only potentially curable option for patients with CDCK (8, 27,
31). The majority of the reported patients were treated with
radical nephrectomy, while a few cases were treated with partial
nephrectomies (32, 33). Given the aggressive nature of CDCK,
radical nephrectomy is usually recommended (15), partial
nephrectomy may be a treatment option in the management of
low-grade CDCK (32). In our study, surgery, including
cryosurgery, nephrectomy, and ureterectomy, was the first
option. Of 286 patients, 240 received surgery. The median
survival times of surgery and non-surgery patients were 24 and
4 months, respectively, and a significant difference in CSS rate
was observed between these patients. Considering that CDCK is
prone to lymph node metastasis, lymph node metastasis was
found in 40.6% of the patients in this study. Therefore, the hilar
lymph node should be removed during surgery.

Literature related to CDCK chemotherapy is limited. Because
of the similarity of the clinical features of CDCK and urothelial
cancer, some researchers believe that the chemotherapy regimen
for urothelial cancer may be effective for patients with CDCK.
Milowsky MI et al. (34) used doxorubicin and gemcitabine for
postoperative chemotherapy in a CDCK patient. Although early
treatment effects were favorable, the patient died 10 months after
a diagnosis of bone and liver metastasis. Peyromaure M et al. (35)
reported two CDCK patients who received postoperative
chemotherapy, including gemcitabine and cisplatin, and
remained disease-free for 27 and 9 months postoperatively. In
the present study, however, the median survival time of patients
who underwent chemotherapy was significantly lower than that
of patients without chemotherapy. The inconsistent results
compared with other reports may be contributed to differences
in composition between the two groups, that is, 1, 12, and 81 out
of 94 patients with chemotherapy had stage II, III, and IV
tumors, respectively; by contrast, 54, 11, 57, and 63 out of 192
patients without chemotherapy had I, II, III, and IV tumors,
respectively. Stratified analysis was performed to exclude the
interference of the confounding factors on the treatment effect.
In terms of chemotherapy stratified according to tumor stage,
patients with stage IV CDCK who underwent chemotherapy had
higher survival rates than patients without chemotherapy.
However, no significant differences were found among patients
with stages I, II, and III. In terms of surgery stratified according
to tumor stage, patients presenting with stage I or IV CDCK who
underwent surgery had higher survival rates than those patients
without surgery. However, no significant differences were
observed in patients presenting with stage III disease. Patients
presenting with stage IV CDCK who underwent surgery plus
chemotherapy had higher survival rates than those who
underwent surgery or chemotherapy alone, these results are
consistent with the previous literature (7). Considering that
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CDCK has genetic characteristics that differ from those of
UTUC, chemotherapy regimens used for uroepithelial
carcinoma are unsuitable for the former (36), and new
regimens used to treat this disease should be investigated.

Although this study used the SEER database to provide
considerable information on CDCK, it still presents a number
of limitations. First, this study is retrospective in nature. Second,
because the treatment regimen and time of chemotherapy
administration are unclear, studies on the specific effects of the
drug type may be limited. Finally, the lack of a centralized
pathological review may lead to the misclassification of this
disease. Despite these limitations, however, this study is of great
benefit to clinicians seeking to assess the prognosis of CDCK and
formulate appropriate treatment plans for the disease.
CONCLUSIONS

This study used the SEER database to investigate patients with
CDCK, which is a rare malignant carcinoma. Patients presenting
with stage I and IV CDCK who underwent surgery had higher
survival rates than patients without surgery, and patients
presenting with stage IV CDCK who underwent chemotherapy
had higher survival rates than patients without chemotherapy.
Surgery plus chemotherapy has a survival benefit for patients
presenting with stage IV compared with surgery alone or
chemotherapy alone. New chemotherapy regimens should be
investigated on the basis of the genetic characteristics of CDCK.
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