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Abstract

Background and Aims: There is a lack of research on metastatic renal pelvis cell carcinoma in the current literature. In this
study, we aimed to detect distant metastatic patterns in renal pelvis cell carcinoma, and illustrated the affection of different
metastatic sites, surgery to primary site and chemotherapy on prognosis outcomes in patients with diverse conditions. Methods:
We collected data between 2010 and 2015 from the Surveillance, Epidemiology and End Results database. Kaplan—Meier analysis
with log-rank test was used for survival comparisons. Multivariate Cox regression model was employed to analyze the effect of
distant metastatic sites on overall survival (OS) and cancer-specific survival (CSS). Results: A total of 424 patients were included
in the analysis, the median follow-up time was 5 months (interquartile range (IQR): 2-12) and 391 deaths (92.2%) in all patients
were recorded. Among them, 192 (45.3%), 153 (36.1%), 137 (32.3%) and 127 (30.0%) patients were diagnosed with lung, bone,
liver and brain metastases, respectively, while only 12 (2.8%) patients had brain metastases. The bi-organ, tri-organ and tetra-
organ metastatic pattern was found in 135 (31.8%), 32 (7.5%) and | | (2.6%) patients, respectively. The multivariate Cox analyses
showed that distant lymph nodes (DL) metastases was not an independent prognostic factor for both OS and CSS (OS: Hazard
ratios (HR) = 1.1, 95% Cl = 0.8-1.4, P = 0.622; CSS: HR = 1.0, 95% CI = 0.8-1.3, P = 0.906). Besides, there was no significant
difference of survival in patients with T3-T4 stage (OS: HR = 0.8, 95% Cl = 0.5-1.2, P = 0.296; CSS: HR = 0.8, 95% Cl = 0.5-1.2, P
= 0.224), N2-3 stage (OS: HR = 0.8, 95% CI = 0.5-1.3, P = 0.351; CSS: HR = 0.7, 95% Cl = 0.4-1.2, P = 0.259) and multi-organ
metastases (OS: HR = 0.8, 95% Cl = 0.5—-1.3, P = 0.359; CSS: HR = 0.7, 95% Cl = 0.4—1.2, P = 0.179) between surgery to primary
site group and no-surgery to primary site group. Conclusion: we described the metastatic patterns of mMRPCC and the prognosis
outcomes of DL metastases, surgery to primary site and chemotherapy. Our findings provide more information for clinical
therapeutic intervention and translational study designs.
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cell carcinoma (RPCC).>* The rate of patients with localized
RPCC is in decline,” and patients with distant metastases
appear to have a worse prognosis. Thus, it is beneficial to
research the distant metastatic patterns to improve diagnosis
and therapy of patients with metastatic RPCC (mRPCC).

Neoplasm metastasis undergoes a complex course that
includes the migration of cancer cells from the original site,
metastasis throughout the entire body, and then accommoda-
tion to a new microenvironment at distant sites.® The progres-
sion of tumor cells is considered as a cross-correlation between
seeds (cancer cells) and soil (microenvironment of the host
organ).” At present, some researchers have suggested 3 steps
of invasion-metastasis: epithelial-mesenchymal transition,
angiogenesis, and immune evasion. In addition, certain host
organs may be more amenable to the survival and proliferation
of specific tumors, because of the more suitable microenviron-
ment.® By clarifying the preference of metastatic sits in
mRPCC patients, we can better understand this “seed and soil”
interaction.

The patient treatment plan for mUTUC is still limited to
chemotherapy, and surgery to the primary site (pSUR), etc.
However, there is a lack of research on the efficacy of pSUR
within the existing literature, and is limited to the application of
surgery to the current guidelines.”'® There have been 2 reports
that have suggested a survival benefit after chemotherapy in the
setting of surgically and non-surgically treated mUTUC.'"'?
However, most of the above reports are limited to UTUC or
mUTUC, without considering the influence of 2 different can-
cer sites. There is currently a lack of research focused solely
upon RPCC or ureter cell carcinoma (TCC), although there are
still controversies about the prognosis of the 2 types of
UTUC."*"!* Based on the limited nature of the report, in which
the benefit of surgery and chemotherapy in patients with
mRPCC was described, it is beneficial to postulate a formal,
confirmatory study in this era of pursuing evidence-based
medicine.

In this study, we used data from the American Surveillance,
Epidemiology, and End Results (SEER) program to detect dis-
tant metastatic patterns in RPCC, and illustrated the effects
upon different metastatic sites, and surgery and chemotherapy
on prognosis outcomes in patients with diverse conditions. We
supposed that mRPCC presents with a special metastatic fre-
quency and patients with different metastatic sites will have
different prognosis outcomes. Additionally, both pSUR and
chemotherapy could improve prognostic outcome in different
cohorts of mRPCC patients. We present the following article in
accordance with the STROBE reporting checklist.

Methods

Our data were obtained from the National Cancer Institute’s
SEER program through SEER*Stat software V.8.3.5, which
covers approximately 34.6% of the U.S. population (https://
seer. cancer. gov/, accession numbers 13693-Nov2015 and
1h8N7912). In this study, we selected patients diagnosed with
RPCC between 2010 and 2015. Patient information includes
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Figure 1. Venn diagram of the distribution of distant metastatic sites
in the overall cohort. DL, distant lymph node.

age, race, gender, marital status, laterality, grade, cancer tumor
node metastasis (TNM) staging according to the criteria from
the American Joint Committee on Cancer (AJCC) seventh ver-
sions, therapies (primary surgery, metastatic surgery, radiother-
apy and chemotherapy), cause of death and survival in months.
Our exclusion criteria included (1) not first primary malig-
nancy; (2) unknown information; (3) MO stage of the cancer.
The specific selecting process has been included as Supple-
mental Figure 1.

Statistical Analyses

Descriptive statistics were used to summarize the clinical char-
acteristics of patients. Continuous variables were expressed as
means + standard deviation (SD) and were compared using a
Student’s t test, while categorical parameters among different
groups features were compared using a Pearson’s chi-square
test or Fisher’s exact test. We used a Venn diagram to clarify
the distribution of distant metastatic sites. Survival curves were
plotted using the Kaplan-Meier method and the log-rank test
was conducted. Univariate and multivariate cox regression
models were performed in order to determine the hazard ratios
(HRs) with 95% confidence intervals (Cls) for overall survival
(OS) and cancer-specific survival (CSS). Among them, vari-
ables that were introduced to the basic model or were elimi-
nated from the complete model and that had an impact on the
regression coefficient of X > 10%, were included in multivari-
ate Cox regression models. Subgroup analysis via multivariate
Cox models were conducted to discovery the different effects
within populations with different conditions. All statistical tests
were 2-sided, and the significance level was P < 0.05. Data
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Table 1. Multivariate Cox Regression Analysis of Prognostic Factors
Influencing Survival Outcomes in Overall Patient Cohort.

Characteristics

0S
HR (95% CI) P

CSS
HR (95% CI) P

Age at diagnosis
<65
> 65
Race recode
White
Black
Other}
Sex
Male
Female
Marital status at
diagnosis
Unmarried
Married
Unknown
Laterality
Right
Left
Unknown
Histologic Type
TCC
Other
Grade
1-3
4
Unknown
T*
T0-2
T3-4
Tx
N
NO
N1
N2
N3
Nx

Surgery to primary sites

No
Yes

Surgery to distant sites

No
Yes
Radiation
No/Unknown
Yes
Chemotherapy
No/Unknown
Yes
Lung
No
Yes
Bone
No
Yes
Liver
No
Yes

Reference
1.2 (0.9, 1.5) 0.216

Reference
1.0 (0.7, 1.5) 0.991
0.9 (0.7, 1.4) 0.775

Reference
0.9 (0.7, 1.1) 0.432

Reference
0.9 (0.6, 1.2) 0.399
0.7 (0.4, 1.3) 0.288

Reference
0.8 (0.7, 1.0) 0.084
0.5 (0.2, 1.1) 0.084

Reference
0.8 (0.6, 1.1) 0.195

Reference
0.9 (0.7, 1.3) 0.709
1.0 (0.7, 1.3) 0.918

Reference
1.0 (0.7, 1.3) 0.751
1.1 (0.8, 1.5) 0.676

Reference
1.4 (1.1, 1.9) 0.018
1.2 (0.9, 1.7) 0.186
1.7 (0.9, 3.4) 0.134
1.5 (1.0, 2.2) 0.034

Reference
0.7 (0.5, 1.0) 0.032

Reference
1.0 (0.7, 1.5) 0.961

Reference
0.8 (0.5, 1.3) 0.350

Reference
0.3 (0.3, 0.4) <0.001

Reference
1.4 (1.1, 1.8) 0.002

Reference
1.6 (1.3, 2.1) <0.001

Reference
1.3 (1.1, 1.7) 0.009

Reference
1.2 (0.9, 1.5) 0.263

Reference
1.1 (0.7, 1.6) 0.800
1.0 (0.7, 1.4) 0.811

Reference
1.0 (0.8, 1.2) 0.683

Reference
0.9 (0.6, 1.3) 0.558
0.7 (0.4, 1.4) 0.294

Reference
0.8 (0.6, 1.0) 0.058
0.5(0.2,1.2) 0.138

Reference
0.9 (0.7, 1.2) 0.386

Reference
1.0 (0.8, 1.4) 0.864
1.0 (0.7, 1.4) 0.937

Reference
0.9 (0.7, 1.2) 0.611
1.1 (0.8, 1.5) 0.698

Reference
1.5 (1.1, 2.0) 0.008
1.3 (1.0, 1.8) 0.091
1.5(0.7,3.1) 0.324
1.4 (0.9,2.1)0.126

Reference
0.7 (0.5, 0.9) 0.007

Reference
0.9 (0.6, 1.4) 0.533

Reference
0.9 (0.6, 1.5) 0.731

Reference
0.3 (0.3, 0.4) <0.001

Reference
1.4 (1.1, 1.8) 0.003

Reference
1.6 (1.3, 2.1) <0.001

Reference
1.3 (1.0, 1.7) 0.026

(continued)

Table I. (continued)

(O CSS

Characteristics HR (95% CI) P HR (95% CI) P
Brain

No Reference Reference

Yes 1.6 (0.9, 3.0) 0.131 1.9 (1.0, 3.6) 0.046
DL

No Reference Reference

Yes 1.1 (0.8, 1.4) 0.622 1.0 (0.8, 1.3) 0.906

Abbreviations: OS, overall survival; CSS, cancer-specific survival; DL, distant

lymph node.

Note: {Including American Indian/AK Native, and Asian/Pacific Islander.

*Cancer TNM stage according to criteria from the American Joint Committee
on Cancer (AJCC) 7th versions.

were analyzed using the statistical package R (the R founda-
tion; http://www.r-project.org;version3.4.3).

Ethics Statement

The permission from the National Cancer Institute USA was
granted to get the SEER data for research purposes only (ref-
erence number: 21111-Nov2018). All the data from the SEER
database were de-identified, and the extracted data did not
require informed consent.

Results

Patient Characteristics and Metastatic Patterns

A total of 424 patients were included in the analysis. The
demographics, tumor characteristics and therapies status are
presented in Supplemental Table 1. Tumor characteristics,
therapies status and follow-up information were missing from
259 patients (7.81%), and our analysis showed that these data
met the “missing at random” hypothesis. By comparison to the
non-lung-metastatic group, the lung-metastatic group was
inclined to have a higher incidence of TCC histologic type,
and a higher rate of primary surgery and radiotherapy. By
comparison to the non-bone-metastatic group, the bone-
metastatic group was inclined to have a lower rate of radio-
therapy. By comparison to the non-liver-metastatic group, the
liver-metastatic group was inclined to have a higher rate of
radiotherapy. By comparison to the non-brain-metastatic
group, the brain-metastatic group was inclined to have a lower
incidence of metastatic surgery, and a higher rate of unmarried
patients. By comparison to the non-DL-metastatic group, the
DL-metastatic group was inclined to have a higher N stage.
We used a Venn diagram (Figure 1) to further clarify meta-
static sites distribution. This distribution showed that 192
patients (45.3%) were diagnosed with lung metastases, 153
patients (36.1%) had bone metastases, 137 patients (32.3%)
had liver metastases, 127 patients (30.0%) had DL metastases,
and only 12 patients (2.8%) had brain metastases. A bi-organ,
tri-organ or tetra-organ metastatic pattern was found in 135
(31.8%), 32 (7.5%) and 11 (2.6%) patients, respectively. There
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Figure 2. Kaplan—Meier curves of OS and CSS according to whether or not patients had lung (A, B), bone (C, D), liver (E, F), brain (G, H) and

DL (1, J) metastases. OS, overall survival; CSS, cancer-specific survival; DL, distant lymph node.
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Variables OS CSS

Age at diagnosis HR HR

<65 1.3(0.9,2.0) . 1.3(08,2.0)

->=65 1.0(0.7,1.3) —_— 1.0(0.7,1.3) —_——
Race recode

-White 1.0(07,1.2) — 0.9(07,1.2) ———

-Black 05(02,1.7) 0.7(02,24)

Sex

-Male 0.8(06,1.1) — 0806, 1.1) ——

-Female 1.3(0.9,1.8) —— 12(08,1.7) —_— .
Histologic Type

-TCC 0.9(0.7,12) —— 10(07,1.2) —_—y—

-Other 13(08,22) 12(07.2.0)

Grade

613 13(07,22) 1.0(05,1.8)

-G4 08(05,12) —_— 08(05,12) —_——

T

-T0-2 1.2(0.7,2.0) 13(08,2.1)

-'}'3-4 0.9(0.7,1.3) ——— 0.9(0.6,.1.3) —_——

-NO 1.1(0.6,1.9) 0.9(05,1.7)

N1 0.6 (0.4,0.9) —— 0.6 (0.4, 0.9) e

N2-3 1.3(09,1.9) 1.2(0.8,18) —_—
Sites

-Multiple 1.0(0.8,1.4) —,——— 1.0(0.7,1.5) e et
Chemotherapy

-Yes 1.0(0.7,1.4) —_——— 1.0(07.1.3) —_——

-No 1.0(0.7,1.5) — 1100715 —_——
Surgery

Yes 0.8(05,12) Sl . 0.7(05,1.1) et

-No 1.1(09,1.5) —— 11(09.15) ; ‘ e

Figure 3. The forest plot for HR comparing overall survival and cancer-specific survival between the group with DL metastases (A) and group
without distant lymph node metastases (B) according to different variables. HR, Hazard ratio.

were significant differences between all co-metastatic patterns
(data not shown). There were no patients diagnosed with a
penta-organ metastatic pattern. Multiple metastatic patients
were presented by overlapping areas of the Venn diagram.

Impact of Metastatic Sites on Survival Outcomes

In our research, the median follow-up time was 5 months (inter-
quartile range (IQR): 2-12), and for which 391 deaths (92.2%)
for all patients were recorded. The OS and CSS were compared
according to different metastatic sites. For patients with bone,
liver and brain metastases, Kaplan—-Meier analyses showed
worse outcomes both for OS and CSS (Figure 2), compared
to patients without the corresponding sites of metastases: with
vs without bone metastases: P = 0.026 for OS and P = 0.022
for CSS; with vs without liver metastases: P < 0.001 for both
OS and CSS; with vs without brain metastases: P = 0.029 for
OS and P = 0.011 for CSS. For patients with lung and DL
metastases, Kaplan—Meier analyses did not show different out-
comes for OS or CSS, compared to patients without the corre-
sponding sites of metastases: with vs without lung metastases:
P = 0.13 for OS and P = 0.11 for CSS; with vs without DL
metastases: P = 0.49 for OS and P = 0.43 for CSS. Multi-
variate Cox analyses (Table 1) showed that only DL metastases
was not an independent prognostic factor for both OS and CSS
(0OS: HR = 1.1,95% CI = 0.8-1.4, P = 0.622; CSS: HR = 1.0,
95% CI =0.8-1.3, P = 0.906). In order to determine the impact
of DL metastases upon survival in different patients, we con-
ducted further sub-group analyses, and found that patients with
DL metastases was not associated with worse OS or CSS in
different cohorts (Figure 3).

Our results revealed that patients with single-organ and bi-
organ metastasis had significantly better outcomes for both OS
(single-organ metastases vs more than 2 organs metastases: HR
= 1.9, 95% CI = 1.3-2.7, P < 0.001; bi-organ metastases vs
more than 2 organs metastases: HR = 1.6, 95% CI = 1.1-2.3,

P = 0.011) and CSS (single-organ metastases vs more
than 2 organs metastases: HR = 1.9, 95% CI = 1.3-2.7,
P < 0.001; bi-organ metastases vs more than 2 organs metas-
tases: HR = 1.6, 95% CI = 1.1-2.4, P = 0.009), than patients
with more than 2 metastatic organs (Figure 4). There were no
differences for prognosis of patients diagnosed with single-
organ metastases and 2-organ metastases for both OS and CSS
(OS:HR =1.2,95% CI=1.0-1.5,P=0.117; CSS: HR = 1.1,
95% CI = 0.9-1.4, P = 0.268). The results of further multi-
variate Cox analyses were confirmed for the above results (data
not shown).

The survival outcomes of patients with single-site metastasis
were also analyzed, and patients with DL-only metastases had a
better prognosis compared to patients with liver-only (DL-only
vs liver-only: OS: HR = 0.6, 95% CI = 0.4-1.0, P = 0.033;
CSS: HR = 0.6, 95% CI = 0.4-1.0, P = 0.033) as shown in the
Kaplan—Meier analyses (Figure 5). However, patients with DL-
only metastases had a better prognosis compared to patients with
bone-only, liver-only or lung-only metastases (bone-only vs DL-
only: OS: HR = 1.9,95% CI = 1.2-3.3, P = 0.012; CSS: HR =
2.0, 95% CI = 1.2-3.4, P = 0.012; liver-only vs DL-only: OS:
HR = 1.7,95% CI = 1.0-2.9, P = 0.049; CSS: HR = 1.8, 95%
CI = 1.0-3.1, P = 0.046; lung-only vs DL-only: OS: HR = 1.7,
95% CI = 1.0-2.7, P = 0.036; CSS: HR = 1.7,95% CI = 1.0—
2.8, P = 0.038) as shown using multivariate Cox analyses
(Table 2). Due to the very small number of patients with
brain-only metastases (4 patients), this data was not included
in the comparison.

Effect of pSUR and chemotherapy on survival outcomes. For the
multivariate Cox analyses of the overall cohort (Table 1), we
found that pSUR (OS: HR = 0.7,95% CI = 0.5-1.0, P = 0.032;
CSS: HR =0.7,95% CI = 0.5-0.9, P = 0.007) and chemother-
apy (OS: HR = 0.3, 95% CI = 0.3-0.4, P <0.001; CSS: HR =
0.3,95% CI = 0.3-0.4, P <0.001) improved both OS and CSS.
Subgroup analyses were conducted in order to further
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Figure 4. Kaplan—Meier curves of OS (A) and CSS (B) according to
the number of metastatic sites. OS, overall survival; CSS, cancer-
specific survival. #More-site means more than 2 sites (including 3 and
4 metastatic sites) in this figure.

determine the effect of pSUR and chemotherapy on OS and
CSS in different patients. Chemotherapy improved both OS
and CSS in all different cohorts (Figure 6); while there was
no significant difference in survival for patients with T3-T4
staged cancer (OS: HR = 0.8, 95% CI = 0.5-1.2, P = 0.296;
CSS: HR = 0.8, 95% CI = 0.5-1.2, P = 0.224), N2-3 staged
cancer (OS: HR = 0.8,95% CI = 0.5-1.3, P = 0.351; CSS: HR
= 0.7, 95% CI = 0.4-1.2, P = 0.259), and for multi-organ
metastases (OS: HR = 0.8, 95% CI = 0.5-1.3, P = 0.359; CSS:
HR = 0.7, 95% CI = 0.4-1.2, P = 0.179) between the pSUR
group and the no pSUR group (Figure 6).

Discussion

Distant metastasis is still an essential issue in RPCC, resulting
in poor prognosis. Thus, it is effectual to detect the metastatic
patterns of mRPCC and the prognosis outcomes of pSUR and
chemotherapy. In the current study, we firstly elaborated the

Figure 5. Kaplan—Meier curves of OS (A) and CSS (B) according to
the sites of metastases in patients with single metastatic site. OS,
overall survival; CSS, cancer-specific survival; DL, distant lymph
node.

distribution of metastases. Secondly, we researched the impact
of metastatic sites upon survival outcomes. Thirdly, the benefit
of surgery and chemotherapy for patients with mRPCC was
investigated for different cohorts. As far as we know, ours is
the first in-depth study that has clarified metastatic patterns and
prognosis outcomes for mRPCC. Therefore, we expect that our
study results could be instrumental in guiding future transla-
tional studies and clinical practices in UTUC.

After analyzing the metastatic frequencies of RPCC, we
found that lung was the most common metastatic site, while
brain was the least common metastatic lesion in our patient
cohort, consistent with the study of Shinagare’s group.'® In
order to better investigate metastases, we divided the patients
into single-site, bi-site, tri-site and tetra-site metastatic
cohorts. We were surprised to find that almost one-third of
the patients in our cohort had 2-site metastases. The results
showed that clinicians need to be conscious of the likelihood
of combined metastasis at different lesions, and therefore
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Table 2. Multivariate Cox Regression Analysis of Prognostic Factors
Influencing Survival Outcomes in Patients With Single Metastatic Site.

Variables (O CSS
Age at diagnosis
<65 Reference Reference

>65 1.1 (0.8, 1.6) 0.593 1.1 (0.8, 1.6) 0.613
Race

White Reference Reference

Black 1.1 (0.5,2.2) 0.811 1.2 (0.6, 2.3) 0.673

Other? 0.9 (0.5, 1.6) 0.718 0.9 (0.5, 1.6) 0.742
Sex

Male Reference Reference

Female 1.0 (0.7, 1.3) 0.887 1.0 (0.7, 1.3) 0.756
Marital status at

diagnosis

Unmarried Reference Reference

Married 0.8 (0.5,1.4)0.421 0.8 (0.5, 1.4) 0.407

Unknown 0.3 (0.1, 1.0) 0.045 0.4 (0.1, 1.1) 0.069
Laterality

Right Reference Reference

Left 0.8 (0.6, 1.1) 0.136 0.7 (0.5, 1.0) 0.048

Unknown 0.3 (0.1, 1.2) 0.098 0.3 (0.1, 1.2) 0.094

Histologic Type
TCC

Reference

Reference

Other 0.9 (0.6, 1.3) 0.482 1.0 (0.7, 1.5) 0.960
Grade

1-3 Reference Reference

4 1.0 (0.7, 1.6) 0.858 1.1 (0.7, 1.7) 0.799

Unknown 0.9 (0.6, 1.3) 0.547 0.9 (0.6, 1.4) 0.639
T*

TO0-2 Reference Reference

T3-4 0.9 (0.6, 1.4) 0.765 0.9 (0.6, 1.5) 0.761

Tx 1.1 (0.7,1.7) 0.721 1.2 (0.7, 1.8) 0.539
N

NO Reference Reference

N1 1.3 (0.8,2.0) 0.266 1.4 (0.9,2.2) 0.194

N2 1.1 (0.7,1.7) 0.649 1.2 (0.7, 1.9) 0.477

N3 3.6 (1.4,9.2) 0.009 4.3 (1.6, 11.3)0.003

Nx 1.7 (1.0, 2.9) 0.043 1.5(0.9, 2.7) 0.127

Surgery to primary sites

No Reference Reference

Yes 0.7 (0.4, 1.0) 0.066 0.6 (0.4, 0.9) 0.022
Surgery to distant sites

No Reference Reference

Yes 0.9 (0.5, 1.6) 0.675 0.7 (0.4, 1.4) 0.367
Radiation

No/Unknown Reference Reference

Yes 1.0 (0.5,2.0) 0.925 1.3 (0.6, 2.5) 0.494
Chemotherapy

No/Unknown Reference Reference

Yes 0.3 (0.2, 0.5) <0.001 0.4 (0.3, 0.5) <0.001
Single

DL Reference Reference

Bone 1.9 (1.2,3.3)0.012 2.0(1.2,3.4)0.012

Liver 1.7 (1.0, 2.9) 0.061 1.8 (1.0, 3.1) 0.046

Brain 2.0 (0.6, 6.4) 0.244 2.3 (0.7, 7.6) 0.156

Lung 1.7 (1.0, 2.7) 0.036 1.7 (1.0, 2.8) 0.038

Note: {Including American Indian/AK Native, and Asian/Pacific Islander.

*Cancer TNM stage according to criteria from the American Joint Committee
on Cancer (AJCC) 7th versions.

0OS, overall survival; CSS, cancer-specific survival; DL, distant lymph node.

consider and perform precise diagnosis and treatment of
multi-organ metastasis.

We further considered the influence of each metastasis site
upon prognosis outcomes. This revealed that lung, bone, liver,
and brain metastasis could all cause a poor prognosis, while the
occurrence of distant lymphatic metastasis had no obvious
effect upon survival. We specially conducted a subgroup anal-
ysis, and the results further confirmed that no matter what kind
of population, DL metastasis would not significantly affect
survival. Additionally, for single-site metastatic cohorts, we
showed that DL metastasis was also not an independent prog-
nostic factor for metastatic mRPCC. To the best of our knowl-
edge, our findings about DL metastasis in mRPCC have never
been presented before. However, a similar finding was reported
for metastatic bladder cancer in the publication by Dong et al."”
Due to the rarity of cases, it is difficult to divide their patients
into different cohorts from a single institution for further anal-
ysis and discussion. We solved this problem by using a large
population of patients, and found that patients with single or 2
metastatic sites seemed to be related with improved survival,
compared with those with 3 or 4 metastatic sites using the
Kaplan-Meier method, and multivariate Cox regression mod-
els. Given that the above findings are all reported for the first
time, we hope these results will inform clinical decision mak-
ing and translational study designs.

Regarding the treatment plan of mRPCC, as a part of
mUTUC, the most widely used clinical approach is chemother-
apy and pSUR. However, the efficacy of pSUR has not been
clearly confirmed, hence why surgery is not recommended in
most guidelines.”'® Recently, Nazzani er al'® suggested that
irrespective of whether patients have experienced chemother-
apy or not, pSUR is beneficial for the prognosis of mUTUC. It
is, however, regrettable that this study only focuses on the
survival benefit of pSUR in patients with or without che-
motherapy, and does not discuss whether surgery can improve
prognosis in various subgroups. In our clinical experience, the
different stages of tumors often affect the prognosis of patients
and thereby the choice of treatment for patients. Therefore, in
order to fill this knowledge gap, we conducted a subgroup
analysis of mRPCC patients, and found that pSUR intervention
in the more advanced mRPCC (T3-4, N2-3 and with multiple
metastatic sites) did not produce the expected survival benefit.
However, this result needs to be verified by other prospective
and multi-center studies.

In contrast, chemotherapy is currently the accepted treat-
ment option for advanced UTUC. A recent meta-analysis con-
cluded that there was a survival benefit in mUTUC patients
with pSUR.!" Furthermoer, Nazzani et al reported that, in non-
surgery mUTUC patients, there were still a survival benefit for
accepting chemotherapy.'? In our study, we further confirmed
the prognostic benefit of chemotherapy in various subgroups.

There are also some limitations with our study. Firstly, cases
in this study were from retrospective cohorts, therefore more
prospective, randomized clinical trials should be conducted to
further confirm the study findings. Secondly, only patient data
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Variables Primary site surgery 0S B Primary site surgery CSS
Age at diagnosis HR HR
<65 0.5(0.3,0.9) 0.5(0.30.9) |
] 0.7(0.5,0.9) — 0.6(0.4,08) —_—
Race recode
White 0.7(0.5,1.0) 06(0509)
-Black 000002 W—— 00(0.002) @—
Sex
Male 0.6(0.4,0.8) —_—— 05(0.4,0.8) —_—
-Female 0.6(0.4,0.9) —_— 05(0.3,08) —_——
Histologic Type
-TCC 0.7 (05, 1.0) _— 0.6(0.5,0.9) —_—
-Other 0.3(0.1,0.6) e 0.2(0.1,0.5) I ]
Grade
-G1-3 0.5(03,1.0) 0.4(0.2,0.8) _—
-G4 0.6(04,0.9) —_——— 0.5(0.3,0.8) —_——
T
-T0-2 0.1(0.0,0.3) ——— 0.100.0,0.3) i a—
-T3-4 08(05,12) 0.8(05,12)
N
-NO 0.6(0.3,09) _ 0.5(0.3,08) _—
N1 0.5(0.3,0.8) —_—-— 05(0.3,0.8) —_—
-N2-3 0.8(05, 1.3) 0.7(0.4,1.2)
Sites
Single 0.6 (0.4, 1.0) e e | 0.6(0.4,09) D
-Multiple 0.8(05,1.3) 0.7(04,12)
Chemotherapy
-Yes 0.7 (0.5, 1.0) —_——— 0.7 (0.5,1.0) —_—
-No 0.5(03,0.8) 0.5(0.3,0.8)
Surgery
-Yes
-No
C voiies Chemotherapy D Chemotherapy
Age at diagnosis HR HR
-<65 0.2(0.1,0.4) —————t 0.2(0.1,0.4) ——
-==65 0.4(03,05) —— 0.4(0.3,0.5) ——
Race recode
-White 0.4(0.3,05) —— 0.4(0.3,0.5) ——
-Black 0.0 (0.0, 0.3) — 0.0(0.0,0.3) —
Sex
-Male 0.3(0.2,0.4) —_—— 03(0.2,05) ——
-Female 0.4(0.3,05) —— 0.4(0.3,06) ——
Histologic Type
-TCC o9 0.3(0:2,0.4) — 0.3(0.2,0.4) ——
-Other 0.4(02,07) —_——— 0.4(0.2,0.7) —_——
Grade
G1-3 0.3(02,05) S ey 0.3(0.1,0.5) e
-G4 0.4 (02, 05) —_—— 0.4(0.2,0.7) —_—
T
-T0-2 0.2(0.1,04) —_— 02(0.1,04) ——
T34 0.4(03,05) —— 0.4(0.3,0.6) —t—
N
-NO 0.4(0.2,08) —_— 0.4(0.3,06) ———
N1 0.3(02,05) — 0.3(0.2,05) ——
—srqz—s 0.2(0.1,0.3) —— 0.2(0.1.0.4) ——
ites
-Single 0.3(02,05) s ] 0.4(0.3,0.5) —f—
-Multiple 0.3(02,05) —_— 0.3(0.2,0.5) ——
Chemotherapy
Yes
No
Surgery
-Yes 0.5(03,07) —_— 0.5(0.3,0.8) e ]
-No 0.3(02,0.4) —— 0.3(0.2.0.4) ——

Figure 6. The forest plot for HR comparing overall survival and cancer-specific survival between the group with primary site surgery (A) and
group without primary site surgery (B) and between the group with chemotherapy (C) and group without chemotherapy (D) according to

different variables. HR, Hazard ratio.

of between 2010 and 2015 for the metastatic information was
available, and the majority of the enrolled patients were white,
so the findings needed to be confirmed in other cohorts, such as
an Asian cohort. Thirdly, there were potentially important con-
founders, such as smoking status, tumor volume of primary and
metastatic site, comorbidities and index, time to surgery after
diagnosis, surgical margins, surgical technique (i.e. robotic,
laparoscopic . .. ), chemotherapy delivery timing, number of
cycles and specific chemotherapy agents, specific lymphade-
nectomy progress, for which data were not available in our
database. Therefore, we hope that further prospective studies
could be conducted to confirm our findings.

In summary, in this retrospective study, we described the
metastatic patterns of mRPCC and the prognosis outcomes of
DL metastases, pSUR and chemotherapy. Our findings provide
more information to assist with future clinical therapeutic inter-
vention and translational study designs.
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