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Abstract: Radical nephroureterectomy (RNU) with bladder cuff excision is a standard of care in
patients with high-risk upper tract urothelial carcinoma (UTUC). Although several recommendations
and guidelines on the delayed treatment of urologic cancers exist, the evidence on UTUC is scarce
and ambiguous. The present systematic review aimed to summarize the available evidence on the
survival outcomes after deferred RNU in patients with UTUC. A systematic literature search of the
three electronic databases (PubMed, Embase, and Cochrane Library) was conducted until 30 April
2022. Studies were found eligible if they reported the oncological outcomes of patients treated with
deferred RNU compared to the control group, including those patients treated with RNU without
delay. Primary endpoints were cancer-specific survival (CSS), overall survival (OS), and recurrence-
free survival (RFS). In total, we identified seven eligible studies enrolling 5639 patients. Significant
heterogeneity in the definition of “deferred RNU” was found across the included studies. Three out of
five studies reporting CSS showed that deferring RNU was associated with worse CSS. Furthermore,
three out of four studies reporting OS found a negative impact of delay in RNU on OS. One out
of three studies reporting RFS found a negative influence of delayed RNU on RFS. While most
studies reported a 3 month interval as a significant threshold for RNU delay, some subgroup analyses
showed that a safe delay for RNU was less than 1 month in patients with ureteral tumors (UT) or
less than 2 months in patients with hydronephrosis. In conclusion, long surgical waiting time for
RNU (especially more than 3 months after UTUC diagnosis) could be considered as an important risk
factor having a negative impact on oncological outcomes in patients with UTUC; however, the results
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of the particular studies are still inconsistent. The safe delay for RNU might be shorter in specific
subsets of high-risk patients, such as those with UT and/or hydronephrosis at the time of diagnosis.
High-quality additional studies are required to establish evidence for valid recommendations.

Keywords: upper tract urothelial carcinoma; radical nephroureterectomy; delay; deferred; oncological
outcomes

1. Introduction

Upper tract urothelial carcinoma (UTUC) is a rare neoplasm accounting for 5-10% of
all urothelial cancers [1]. Radical nephroureterectomy (RNU) with bladder cuff excision
is considered to be the treatment of choice in patients with high-risk UTUC, regardless of
the primary tumor location [2]. Currently, kidney-sparing surgeries (KSS) are preferred
in selected low-risk cases, as they can reduce morbidity without compromising survival
endpoints [2].

The issues of surgical prioritization and establishment of recommendations regarding
acceptable delays in urological procedures have been of paramount importance for the
past months, due to the critical period of the COVID-19 pandemic. Although several
valuable recommendations providing an overview of the risks from delayed treatment for
urologic cancers exist [3,4], the evidence on UTUC remains scarce and ambiguous.

Apart from limitations of the health care systems and lowered capacity of large-
volume centers due to the COVID-19 pandemic [5], multiple other elements can delay
RNU. The main patient-related factor influencing the time of RNU is the presence of
serious comorbidities that require alignment before surgery, as the vast majority of patients
diagnosed with UTUC are elderly [6]. Moreover, some patients can be hesitant to undergo
the surgery due to psychological factors. On the other hand, specific disease-related factors,
such as administration of neoadjuvant chemotherapy (NAC) or performance of additional
diagnostic procedures (e.g., ureteroscopy (URS)), can affect the time of RNU.

The present systematic review aimed to summarize the available evidence on the
survival outcomes after deferred RNU in patients with UTUC.

2. Materials and Methods

This systematic review was performed according to the Preferred Reporting Items
for Systematic Reviews and Meta-analysis (PRISMA) guidelines and methods outlined in
the Cochrane Handbook for Systematic Reviews of Interventions [7,8]. The study protocol
was registered a priori on the International Prospective Register of Systematic Reviews
(PROSPERO) with the registration number CRD42022303744.

2.1. Search Strategy

A systematic literature search of the three electronic databases (PubMed, Embase, and
Cochrane Library) was performed using the following search string: (“upper tract urothelial
carcinoma” OR “upper tract urothelial cancer” OR “upper tract urothelial neoplasm”
OR “upper urinary tract carcinoma” OR “upper urinary tract cancer” OR “UTUC” OR
“UUTC”) AND (“nephroureterectomy” OR “RNU” OR “surgery” OR “surgical treatment”
OR “operation”) AND (“delay” OR “defer” OR “deferred” OR “waiting” OR “time” OR
“timing” OR “interval”). The last search was conducted on 30 April 2022. Only articles
written in English (without time limitations) were considered. A cross-referenced search
was additionally performed from articles selected for full-text review. Moreover, additional
articles were screened from ahead-of-print articles published in various urological journals.

2.2. Inclusion and Exclusion Criteria

Studies were assessed for eligibility using the PICO (population, intervention, com-
parison, outcome) approach. The inclusion criteria were as follows:
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(P)opulation: Patients with UTUC who underwent RNU.

(Dntervention: Patients who underwent deferred RNU. Only studies reporting a
specific cut-off defining the delay in RNU were included.

(C)omparison: Patients who underwent RNU without delay.

(O)utcome: The primary outcomes were cancer-specific survival (CSS) and overall
survival (OS). The secondary outcome was recurrence-free survival (RFS).

The general exclusion criteria were as follows: (1) noncomparative studies—reviews,
letters, editorial comments, meeting abstracts, replies from authors, case reports; (2) studies
not reporting any outcome of interest.

2.3. Data Extraction

Data from eligible studies were independently extracted by two research authors
(L.N. and J.L.). A standardized data extraction form was created and used to collect:
study-related data (first author, publication year, journal, geographical region, study type,
study duration, number of patients, reported definition of RNU delay, median time to
RNU, follow up period), clinicopathological data (gender, proportion of patients with
hydronephrosis, tumor location, RNU approach, pathological tumor stage, pathological
tumor grade, proportion of patients with pathologically confirmed lymph node invasion
(LNI), proportion of patients with concomitant carcinoma in situ (CIS), proportion of
patients with positive lymphovascular invasion (LVI), and proportion of patients who
received adjuvant chemotherapy (AC)), and survival data (including 5-year CSS, OS, and
RFS rates, as well as their corresponding unadjusted or adjusted hazard ratios (HRs) with
95% confidence intervals (ClIs)).

2.4. Quality Assessment and Risk of Bias

The “risk of bias” (RoB) for the selected studies was independently assessed by
two review authors (L.N. and W.K.) according to the principles outlined in the Cochrane
Handbook for Systematic Reviews and Interventions [8]. The articles were assessed in terms
of allocation, sequence generation and concealment, blinding of participants, personnel
and outcome assessors, completeness of outcome data, selective outcome reporting, and
other sources of bias. The selected studies were also reviewed based on the adjustment
for the effect of the following confounders: pathological tumor stage, pathological tumor
grade, concomitant CIS, LVI, LNI, and tumor location. The risk of confounding bias was
considered to be high if the confounder was not controlled for in multivariate analysis.

3. Results
3.1. Literature Search Results

The PRISMA flow chart summarizing the process of study selection was presented
in Figure 1. The initial literature search identified 1258 potentially relevant references.
Using literature manager software—Endnote 20 (Clarivate)—346 duplicate records were
removed. After screening the titles and abstracts of identified papers, 487 and 20 articles
were excluded, due to inappropriate type (e.g., review, case series, meeting abstract) and
non-English language, respectively. Among the remaining 405 original studies, 389 were
not relevant to the present systematic review, leaving 16 potentially eligible papers. Of
the 16 full-text articles assessed for eligibility, 9 were excluded based on the predefined
selection criteria.
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Figure 1. A PRISMA flowchart describing the study selection process. RNU = radical nephroureterectomy.

3.2. Features of Included Studies

Finally, we included seven full-text studies (Table 1) [9-15]. Overall, the included studies
enrolled 5639 patients. All articles were retrospective series, of which: three were single-center
series [10,12,15], three were multi-center series [9,11,13], and one was population-based registry
(data from the National Cancer Database, NCDB) [14]. One study provided data from a
worldwide dataset [13], while the remaining papers included data from Asian (n = 3) [9,10,15],
North American (1 = 2) [12,14], and European (1 = 1) [11] populations.

The clinical and pathological characteristics of cohorts were provided in Table 2. Most
of the patients were male (54.8%) [10-15]. The proportion of non-muscle-invasive (<pT2)
and muscle-invasive tumors (>pT2) was roughly equal in four articles [11-14], while
another three studies reported a higher proportion of muscle-invasive tumors [9,10,15].
Predominance of grade 3 (G3) or high-grade (HG) tumors was observed in all included
studies. LNI and LVI rates ranged from 4.1% to 12.5% and 12% to 30.8%, respectively. The
proportion of patients receiving AC ranged from 10 to 31.2%. All studies except one [12]
excluded patients who received NAC before RNU.
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Table 1. Baseline characteristics of included studies.
First Author, Year Geographical . Number of Definition of RNU Median Time to Reported
[Reference] Journal Region Study Type Study Duration Patients Delay RNU, Days Follow up, Months Outcomes
Urologic Oncology: . . .
Lee HY. etal, 2021 [9]  Seminars and Original Asia Retrospective 2000-2019 665 Group 1: <90 days NR Group 1: mean 52.3 0s
I L Multi-center Group 2: >90 days Group 2: mean 34.2
novestigations
Journal of Surgical . Retrospective B Group 1: <30 days Mean: 16.6 All patients:
LeeJN. et al., 2014 [10] Oncology Asia Single-center 2001-2010 138 Group 2: >30 days Mean: 70.1 median 40 €SS, RES
Group 1: <30 days
. Retrospective Group 2: 31-60 days All patients:
Nison et al., 2013 [11] World Journal of Urology Europe Multi-center 1995-2011 512 Group 3: 61-90 days NR median 23.6 CSS, RFS
Group 4: >90 days
. . . Retrospective . Group 1: <90 days Mean: 24 All patients:
Sundi et al., 2013 [12] Urological Oncology North America Single-center 1990-2007 240 Group 2: >90 days Mean: 432 median 29 CSs, 0s
. A Retrospective Group 1: <90 days Median: 33 All patients:
Waldert et al., 2009 [13] BJU International Multinational Multi-center 2000-2007 187 Group 2: >90 days Median: 110 median 475 CSS, RFS
Group 1: 8-30 days
. Group 2: 1-7 days
Urologic Oncology: . . N
Xia et al., 2017 [14] Seminars and Original North America . IR"’.“OZPECE"E . 2004-2013 3581 Group ij 31‘60 jays NR All patients 0s
TInvestications opulation-based registry Group 4: 61-90 days median 40.
8! G 91—
roup 5: 91-120 days
Group 6: 121-180 days
Retrospective Group 1: <30 days Median: 12 All patients:
Zhao et al., 2021 [15] Frontiers in Oncology Asia Si P 2008-2019 316 Group 2: 31-90 days Median: 42 P3 ) OS, CSS
ingle-center G X . median 43
roup 3: >90 days Median 191

Abbreviations: CSS = cancer-specific survival; NR = not reported; OS = overall survival; RFS = recurrence-free survival; RNU = radical nephroureterectomy.
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Table 2. Clinical and pathological characteristics of main cohorts in included studies.

. Preoperative . Pathological Pathological .
First Author, Year Gender, n (%) Hydronephrosis, UI,{,S’ Tumor Loocatlon, RNU Alzproach, Tumor stage, Tumor grade, LNI, n (%) Concomlotant LVI, n (%) AC, n (%)

[Reference] 1 (%) n (%) n (%) n (%) 1 (%) n (%) CIS, n (%)

LeeHY.etal, 2001 [o] Male: 297 (495) R Yes: 491 (74.0) R NR <T2: 198 (33.0) g; Z 8?3; Yes: 44 (7.3) Yes:20(33)  Yes: 133(222)  Yes: 89 (14.8)
ce L1 etaly Female: 303 (50.5) No: 174 (26.0) 2T2:361(670) G5 ag1 (7a3) ~ No%556(927)  No:580(%7)  No:d67(778)  No:5l1(852)
Lee TN, etal, 2014 [10] Male: 96 (69.6) Yes: 100 (72.5) NR RPT: 58 (42.0) Open: 36 (26.1) <T2: 50 (36.2) LG: 46 (33.3) Yes: 10 (7.2) Yes: 7 (5.1) Yes: 27 (19.6) Yes: 43 (31.2)
A-etal, Female: 42 (30.4) No: 38 (27.5) UT: 80 (58.0) Laparoscopic: 102 (739) ~ >T2: 88 (63.8) HG: 92 (66.7)  No?:128(92.8)  No:131(949)  No: 111 (80.4) No: 95 (68.8)
RPT: 277 (54.1) G1: 62 (12.1)
) Male: 348 (68.0) Yes: 170 (33.2) y <T2: 252 (49.2) ] Yes: 39 (7.6) Yes: 126 (24.6)
Nison et al., 2013 [11] ; NR § UT: 172 (33.6) NR i G2: 154 (30.1) NR : NR
Female: 164 (32.0) No:342(66.8)  \piidtocat. €3 (123) 2T2:260508) 3l o00 a7y N 473(924) No: 368 (75.4)

) Male: 157 (65.4) RPT: 140 (58.3) <T2: 120 (50.0) LG: 51 (21.2) Yes: 30 (12.5) Yes: 101 (42.1) Yes: 74 (30.8) Yes: 38 (15.8)
Sundietal, 2013 [12] o oje: 83 (34.6) NR NR UT: 100 (41.7) NR >T2:120 (50.0)  HG:189 (78.8)  No?:210(87.5)  No: 139 (57.9) No: 166 (69.2)  No: 202 (84.2)
Waldertetal, 2000[13]  Male: 150 (80.2) NR Yes: 49 (26.2) RPT: 88 (47.1) Open: 151 (80.7) <T2: 97 (51.9) LG: 62 (33.2) Yes: 17 (9.1) Yes: 78 (41.7) Yes: 54 (28.9) Yes: 30 (16.0)

v . Female: 37 (19.8) No: 138 (73.8) UT: 99 (52.9) Laparoscopic: 36 (19.3)  >T2:90 (48.1)  HG:125(66.8)  No?:170(90.9)  No:109 (58.3)  No: 133 (71.1)  No: 157 (84.0)

) , Male: 2038 (56.9) RPT: 2428 (67.8) <T2: 1865 (52.1)  G1-2:1273(35.6)  Yes: 147 (4.1) Yes: 357 (10.0)
Xiaetal, 2007141 gopojer 1543 (43.1) NR NR UT: 1153 (32.2) NR >T2: 1429 (417)  G3-4:2308 (644)  No *: 3434 (95.9) NR NR No: 3224 (90.0)
Zhao et al,, 2021 [15] Male: 205 (64.9) Yes: 158 (50.0) NR RPT: 173 (54.7) Open: 67 (21.2) <T2: 87 (27.5) LG: 81 (25.6) Yes: 34 (10.8) NR Yes: 38 (12.0) Yes: 32 (10.1)

Female: 111 (35.1)

No: 158 (50.0)

UT: 143 (45.3)

Laparoscopic: 249 (78.8)

>T2: 229 (72.5)

HG: 234 (74.4)

No : 282 (89.2)

No: 278 (88.0)

No: 284 (89.9)

2 pathological NO and/or Nx. Abbreviations: AC = adjuvant chemotherapy; CIS = carcinoma in situ; HG = high grade; LG = low grade; LNI = lymph node invasion; LVI = lymphovascular
invasion; NR = not reported; RNU = radical nephroureterectomy; RPT = renal pelvic tumor; URS = ureteroscopy; UT = ureteral tumor.
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Several publications provided additional analyses of specific subset of patients ex-
tracted from the main cohorts. Lee ].K. et al. stratified patients by primary tumor location
(separate analyses for renal pelvic tumors (RPT) and ureteral tumors (UT)) [10]. Zhao et al.
conducted additional analyses for patients stratified by the presence of hydronephrosis at
the time of diagnosis [15]. Sundi et al. provided separate outcome analysis for patients
who did not receive NAC [12]. Waldert et al. and Xia et al. separately analyzed a muscle-
invasive cohort (patients with >pT2 tumors) or a “higher-risk” cohort (patients with >pT2
and/or >G3 tumors), respectively [13,14].

Only two studies reported the reasons for RNU delay. In Sundi et al.’s study, 50% of
delayed RNU were caused by an administration of NAC, while an additional 17% were
delayed because of the initial endoscopic management [12]. Performance of URS before
RNU was the main cause of delay in the study by Nison et al. [11].

3.3. Risk of Bias (RoB) and Quality Assessment of Included Studies

The evaluation of RoB and confounding assessment for included studies is shown in
Figure 2. Due to the retrospective design, all selected articles carried a high RoB. The issue
of confounding was addressed by most studies, as statistical adjustment was performed in
five out of seven articles through multivariate analyses [9,10,12,14,15]. Of them, all were
adjusted for pathological tumor stage and grade. However, other confounders were not
uniformly taken into account.

Lee HY. etal 2021

Lee M. etal 2014

Mison etal 2013

Sundietal. 2013

Waldert et al. 2008

Hiaetal 2017

® O O 0 0 ®| ®|rathologicallymph node involvernent

. . . . . . . Random seguence generation (selection bias)
® O ©® 0 O O ® ~mosatonconcealment (selection bias)

. . . . . . . Blinding of padicipants and personnel (performance bias)
® 0 0 O O O O ciningofoutcome assessment (detection bias)
. . . . . . . Incomplete outcome data (attrition hias)

©® 0 0 0O 0 0 0O :c::ctereportng freporting bias)

® 00 0 0 0 0 i

® O 0 S O ® O |Fatholooicaltumorstage

.' . . . . . . Fathological tumaor grade

®© 0O 0O ® ® O -oncomiantcarcinomain situ

® 0 0O ® O ® | vLmphovascularinvasion

® ® 0 0 O O O rumoriocston

Fhaoetal 2021

Figure 2. The risk of bias and confounding assessment for included studies [9-15].
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3.4. Definition of Deferred Radical Nephroureterectomy

Surgical wait time was predominantly defined as the interval between initial imaging
diagnosis and radical surgery of UTUC. Significant heterogeneity in the definition of
“deferred RNU” was found across the included studies. Three reports (Lee H.Y. et al.,
Sundi et al., Waldert et al.) used a cut-off of 90 days (3 months) [9,12,13], while a single
study (Lee J.N. et al.) used a cut-off of 30.5 days (1 month) [10]. Nison et al. used the
following delay intervals: <30 days (<1 month), 31-60 days (1-2 months), 61-90 days
(2-3 months), >90 days (>3 months) [11]. Zhao et al. presented groups categorized by
the following time intervals: <30 days (<1 month), 31-90 days (1-3 months), >90 days
(>3 months) [15]. Xia et al. divided patients into those who underwent RNU: 1-7 days,
8-30 days, 31-60 days (1-2 months), 61-90 days (2-3 month), 91-120 days (3—4 months),
and 121-180 days (4-6 months) after UTUC diagnosis [14].

3.5. Results of Systematic Review (Qualitative Synthesis)
3.5.1. Cancer-Specific Survival (CSS)

Data regarding CSS were reported in five out of seven studies (Table 3) [9,10,12,13,15].
Of them, three found a significant impact of the delay in RNU on CSS in the overall cohort
or a subset of patients [10,13,15].

Lee J.N. et al. observed no significant difference in CSS between patients who un-
derwent RNU < 30 days or >30 days after UTUC diagnosis [10]. However, subgroup
analysis of patients with UT revealed that CSS was significantly improved in patients
who had RNU within 30 days (5-year CSS: 87.9% vs. 54.5%, p < 0.001). Multivariable Cox
regression analysis confirmed that a surgical wait time of more than 1 month was one of
the independent prognostic factors of worse CSS in a subset of patients with UT (HR = 6.26,
95% CI: 1.90-20.62, p = 0.003). However, no association was found in a subset of patients
with RPT [10]. Using univariable Cox regression analysis, Nison et al. found no significant
differences in CSS for any reported time interval, even in a subset of patients with confirmed
muscle-invasive UTUC [11]. Sundi et al. demonstrated no significant differences between
the “early” (<90 days) and “delayed” (>90 days) RNU groups with respect to 5-year CSS
rates in the overall cohort (71.6% vs. 70.6%, p > 0.05), as well as in a subset of patients who
did not receive NAC (71.6% vs. 81.5%, p > 0.05) [12]. Waldert et al. showed no significant
difference in CSS between patients who had RNU at < 90 days or > 90 days after UTUC
diagnosis (5-year CSS: 72% vs. 63%, p = 0.153) [13]. In univariate Cox regression analysis,
the time from diagnosis to RNU (as a continuous variable) was associated with worse
CSS in a subset of patients with muscle-invasive disease (HR = 1.005, 95% CI: 1.001-1.010,
p = 0.003); this was not true for the whole cohort (p = 0.658) [13]. Zhao et al. noted no
significant difference in CSS for patients undergoing RNU at 31-90 days compared with
<30 days; however, those with a delay > 90 days had a significantly worse CSS (65.8%
vs. 70.9% vs. 39.6%, p = 0.032) [15]. In multivariate Cox regression analysis, performed
for a subset of patients with hydronephrosis at the time of UTUC diagnosis, surgical wait
time > 60 days was one of the independent risk factors for worse CSS (HR = 1.74, 95% CI:
1.07-2.82, p = 0.026) [15].

The initially planned meta-analysis for CSS was not possible because of the paucity
and heterogeneity of available data.
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Table 3. Primary oncological outcomes of interest reported in included studies.

First Author, Year Multivariable Cox Regression Multivariable Cox Regression
[Ref 4 ] Subgroup 5-Year CSS p-Value 5-Year OS p-Value Analysis—CSS p-Value Analysis—OS p-Value
elerence HR[95% CI] HR [95% CI]
Delay < 90 days: 72.9% Delay < 90 days: Ref
(¢ * *
Lee HLY. etal, 2021 [] NA NR NR Delay > 90 days: 63.5% 01 NR NR Delay > 90 days: 1.5 [1.03-2.33] 0%
. Delay < 30 days: 77.3% Univariable
Lee].N. et al., 2014 [10] All patients Delay > 30 days: 69.1% 0.087 NR NR NR 0.089 NR NR
: Delay < 30 days: 63.9% Univariable
Renal pelvis tumors Delay > 30 days: 90.1% 0.084 NR NR NR 0.085 NR NR
Delay < 30 days: 87.9% . Delay < 30 days: ref N
Ureteral tumors - 1100 230 days: 54.5% <0001 NR NR Delay > 30 days: 6.26 [1.90-20.62] 0.003 NR NR
Univariable
Delay < 30 days: ref -
Nison et al., 2013 [11] NA NR NR NR NR Delay 31-60 days: 1.00 [0.50-1.98] 0.99 NR NR
Delay 61-90 days: 0.84 [0.37-1.91] 0.68
Delay > 90 days: 0.92 [0.45-1.89] 0.68
. . Delay < 90 days: 71.6% Delay < 90 days: 61.3% Delay < 90 days: ref
Sundi etal,, 2013 [12] All patients Delay > 90 days: 70.6% NS Delay > 90 days: 77.0% NS NR NR Delay > 90 days: 1.54 [0.73-3.25] 025
Pa'tietnts not Delay < 90 days-: 7146:/0 NS Delay < 90 days: 61.03% NS NR NR Delay < 90 days: ref 0.92
receiving NAC Delay > 90 days: 81.5% Delay > 90 days: 77% Delay > 90 days: 0.94 [0.28-3.08]
Univariable
. 0,
Waldert et al., 2009 [13] All patients leliy 5998 ;1;}’;- 6732"//0 NS NR NR Time as continuous variable: 0.658 NR NR
Yy ys: 637 1.00 [0.99-1.01]
Delay < 90 days: 49% Time as continuous variable:
2pT2 on RNU Delay > 90 days: 45% NS NR NR 1.005 [1.001-1.010] 0.03 NR NR
Delay 8-30 days: 64.2% Delay 8-30 days: ref -
Delay 1-7 days: 58.5% Delay 1-7 days: 1.32 [1.06-1.67] 0.016 *
. , . Delay 31-60 days: 61.8% . Delay 31-60 days: 1.11 [0.97-1.27] 0.126
Xia etal, 2017 [14] All patients NR NR Delay 61-90 days: 60.6% NR NR Delay 61-90 days: 1.09 [0.91-1.30] 0.360
Delay 91-120 days: 61.5% Delay 91-120 days: 1.00 [0.74-1.35] 0.976
Delay 121-180 days: 36.6% Delay 121-180 days: 1.61 [1.19-2.19 0.002 *
lay day & lay day [ ]
Delay 8-30 days: 57.2% Delay 8-30 days: ref -
Delay 1-7 days: 55.8% Delay 1-7 days: 1.24 [0.95-1.61] 0.114
>pT2 and/or >G3 NR NR Delay 31-60 days: 53.5% N NR NR Delay 31-60 days: 1.10 [0.94-1.27] 0.231
on RNU Delay 61-90 days: 51.6% Delay 61-90 days: 1.07 [0.88-1.31] 0.510
Delay 91-120 days: 51.6% Delay 91-120 days: 0.94 [0.66-1.34] 0.744
Delay 121-180 days: 26.5% Delay 121-180 days: 1.56 [1.11-2.20] 0.010 *
Delay < 30 days: 65.8% Delay < 30 days: 56.4%
Zhao et al., 2021 [15] All patients Delay 31-90 days: 70.9% 0.032* Delay 31-90 days: 59.3% 0.045* NR NR NR NR
Delay > 90 days: 39.6% Delay > 90 days: 35.1%
Patients with Delay < 60 days: 61.7% 0.041 * Delay < 60 days: 55.1% 0.023 * Delay < 60 days: ref 0.026 * Delay < 60 days: ref 0.009 *
hydronephrosis Delay > 60 days: 49.1% ’ Delay > 60 days: 44.2% ! Delay > 60 days: 1.74 [1.07-2.82] ’ Delay > 60 days: 2.05 [1.20-3.50] ’

* Statistically significant p-value. Abbreviations: CI = confidence interval; CSS = cancer-specific survival; HR = hazard ratio; OS = overall survival; NA = not applicable; NR = not
reported; NS = not statistically significant; RNU = radical nephroureterectomy.
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3.5.2. Overall Survival (OS)

Data regarding OS were reported in four out of seven studies (Table 3) [9,12,14,15].
Three of them found a significant impact of delay in RNU on OS in the overall cohort or a
subset of patients [9,14,15].

Lee H.Y. et al. showed that an “early” (<90 days) RNU group had a better 5-year
OS rate, compared to a “delayed” (>90 days) RNU group (72.9% vs. 63.5%, p = 0.015) [9].
In addition, on multivariate Cox regression analysis, RNU after 90 days was associated
with a significantly worse OS (HR = 1.55, 95% CI: 1.03-2.33, p = 0.035) [9]. Conversely,
Sundi et al. found no significant difference in OS between patients undergoing RNU at
<90 days and >90 days from UTUC diagnosis [12]. Xia et al. demonstrated that patients
with RNU delay time of 31-60 days, 61-90 days, and 91-120 days had similar OS compared
with patients who had a delay in RNU of 8—30 days in both the overall cohort and “higher-
risk” cohort (>pT2 and/or >G3 tumors) [14]. However, patients with RNU deferred
for 121-180 days had worse OS in both overall (HR = 1.61, 95% CI: 1.19-2.19, p = 0.002)
and “higher-risk” (>pT2 and/or >G3 tumors; HR = 1.56, 95% CI: 1.11-2.20, p = 0.01)
cohorts, respectively [14]. Zhao et al. showed no significant difference in OS for patients
undergoing RNU at 31-90 days, compared with <30 days. However, those with a delay
>90 days had worse OS (56.4% vs. 59.3% vs. 35.1%, p = 0.045) [15]. On multivariate
Cox regression analysis of patients with hydronephrosis at the time of diagnosis, surgical
wait time > 60 days was one of the independent risk factors for worse OS (HR = 2.05, 95%
CI: 1.20-3.50, p = 0.009) [15].

A forest plot comparing OS between “long” and “short” surgical waiting time groups
is provided in Supplementary Figure S1.

3.5.3. Recurrence-Free Survival (RFS)

Data regarding RFS were reported in three out of seven studies [10,11,13]. Of them,
one found a significant impact of the delay in RNU on RFS in the overall cohort or a subset
of patients [10].

Five-year RFS rates reported by Lee J.N. et al. were comparable between patients
who underwent RNU < 30 days or >30 days after UTUC diagnosis (77.6% vs. 73.9%,
p = 0.534) [10]. In a subset of patients with RPT, delay in RNU > 30 days was associated
with improved 5-year RFS rate (66.3% vs. 91.6%, p = 0.028). However, it was not confirmed
in the univariable Cox regression analysis (p = 0.537). In a subgroup analysis including
patients with UT, the delay in RNU > 30 days was associated with significantly worse
5-year RFS (85.6% vs. 60.7%, p = 0.007) and was one of the independent prognostic factors
for worse RFS in multivariable Cox regression analysis (HR = 4.120, 95% CI: 1.38-12.30,
p =0.011) [10]. Nison et al. found no significant difference in RFS for any reported time
interval (delay < 1 month as a reference, delay > 3 months: HR = 0.96, 95% CI: 0.70-1.29,
p = 0.78) [11]. Furthermore, in another study from Waldert et al., patients who underwent
RNU > 90 days after UTUC diagnosis had similar 5-year RFS compared to those who
underwent RNU < 90 days (68% vs. 51%, p = 0.066) [13].

The initially planned meta-analysis for RFS was not possible because of the paucity
and heterogeneity of available data.

4. Discussion

In the present systematic review, we conducted a qualitative synthesis of current data
regarding the impact of delaying RNU on long-term oncological outcomes in patients with
UTUC. According to the current evidence, long surgical waiting time for RNU (especially
beyond 3 months after UTUC diagnosis) could be considered as an important risk factor
having a negative impact on survival parameters. Notably, the “safe window” for RNU
seems to be shorter specifically for high-risk patients such as those diagnosed with UT
or hydronephrosis.

Diagnosis of UTUC and proper preoperative determination of the disease stage and
grade can often be challenging. As it is a crucial step in terms of planning the treatment
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(conservative management vs. RNU), diagnostic URS with biopsy is a valuable tool in
case of inconclusive computed tomography urography (CTU) findings. Even though URS
may clearly increase the time between diagnosis and treatment, it is rarely associated
with a long delay (e.g., more than 3 months). In a single study included in the present
systematic review, patients who underwent URS and delayed RNU had similar CSS and RFS
compared to the patients who underwent RNU without previous URS [11]. Nonetheless,
the results of a recent meta-analysis including 16 retrospective series confirmed that URS
with biopsy followed by RNU could be associated with significantly worse intravesical
RFS (but not with CSS, OS, and metastasis-free-survival), compared to RNU alone [16].
These findings could be explained by increased risk of tumor seeding during endoscopic
biopsy or the manipulation of the ureteroscope. Therefore, URS (particularly with biopsy)
seems reasonable only in uncertain diagnostic cases, when no NAC is planned and the
disease cannot be classified as high-risk based on other clinical factors, such as tumor size,
multifocality (based on CTU results) or high-grade cytology results.

Currently, KSS (e.g., endoscopic ablation, segmental ureteral resection) is the preferred
approach in low-risk UTUC. Gadzinski et al. showed that the delay in RNU related to
previous KSS did not affect survival outcomes in patients with UTUC [17]. No specific
cut-off for delay interval was reported and the study included a relatively small sample
size (n = 73). Authors reported comparable 5-year OS (64% vs. 59%) and 5-year CSS
(91% vs. 80%) between patients in the delayed RNU group (with previous conservative
treatment) and immediate RNU group (without previous conservative treatment). However,
a significant pathologic progression was observed in 43% of the cases in the delayed surgical
group, when compared to the initial endoscopic pathology. In another multi-institutional
retrospective study, Gurbuz et al. confirmed that endoscopic ablation prior to RNU was
not associated with decreased CSS and disease-free survival (DFS) [18]. This evidence
suggests that delayed RNU preceded by KSS could be a feasible option after endoscopic
management failure; however, proper patient selection for initial KSS seems to be the key
to guaranteeing satisfactory oncological outcomes [17,18].

Ureteral location is considered as an important negative prognostic factor in patients
with UTUC. Recent meta-analysis including 10,537 patients with RPT and 6299 patients
with UT demonstrated that ureteral location of UTUC is associated with decreased CSS, OS,
and DFS [19]. More aggressive behavior of UT, potentially related to tumor’s surrounding
environment (e.g., thin periureteral layer of muscular and fatty tissue, compared to renal
parenchyma), raises the question about the safe delay interval in radical treatment. Based
on the results of Lee et al.’s study, a surgical wait time of more than 1 month after UTUC
diagnosis might be associated with significantly worse prognosis in patients with UT [10].
In addition, a shorter “safe window” for radical treatment was noted by Zhao et al. for
patients with UTUC presenting hydronephrosis at the time of diagnosis [15]. In this
cohort, the CSS and OS of the patients with surgical wait time of more than 60 days were
significantly lower than those of patients with surgical wait time of less than 60 days.
To support their results, the authors hypothesized that increased pressure of the renal
pelvis and ureter due to hydronephrosis may lead to easier peripheral invasion or ischemic
changes in surrounding tissues, inducing the expression of hypoxia-inducible factors
involved in tumor growth [15]. Moreover, a variety of independent factors can influence
oncological outcomes, regardless of surgical waiting time. Pathological stage, grade, LNI,
LVI, positive surgical margin, presence of tumor necrosis, hydronephrosis, and tumor
size were also associated with worse CSS and OS in several selected studies [10-12,15].
OS was negatively influenced by pathological tumor grade, stage, size, multifocality, LNI
and hydronephrosis [9,15]. Therefore, surgical waiting time should not be considered as
the sole independent risk factor of worse oncological outcomes in patients with UTUC.
In view of the abovementioned evidence, determining the safe delay of the RNU should
be conducted according to the individual case risk profile, based on all available clinical
factors. Nevertheless, further studies are required to make strict recommendations.
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It needs to be emphasized that the delay in RNU does not always delay the treatment.
There is growing evidence that cisplatin-based NAC can lead to a significant downstaging
or a complete response on final pathologic examination of the RNU specimen (resulting in
CSS and OS improvement), which is why NAC is increasingly utilized in the management
of UTUC [20]. On the other hand, NAC might delay surgical treatment of UTUC, poten-
tially leading to disease progression in chemo-resistant patients [21]. In addition, patients
undergoing NAC may suffer from toxicities related to chemotherapy, which may delay
surgery even further [21]. Thus, development and validation of preoperative models are
extremely important as the scope of future research, in order to guide selection of the most
suitable patients with UTUC who will benefit from NAC. Unfortunately, selected papers
did not include subgroup analyses of patients receiving NAC before RNU. [11]. Only one
study by Sundi et al. addressed this issue and demonstrated no significant differences in
CSS between the “early” (<90 days) and “delayed” (>90 days) RNU groups in a total cohort
(50% of patients receiving NAC) and subgroup of patients not receiving NAC. Therefore,
due to paucity of data, the safe delay in RNU in patients receiving NAC could not be
reliably established.

The delay in RNU can be caused by a number of reasons, both disease and patient-
related. In some analyzed studies longer waiting time was mainly caused by NAC and
URS prior to the surgery [11,12]; however, several studies did not provide specific causes
of RNU delay. Potential reasons for the delay, such as limited surgical schedules, delayed
referral to urologist due to high burden on the health systems, contraindications to surgery,
patients” attitude should be considered as important factors that occur in clinical practice.
Delayed surgical wait times have an unfavorable impact on the overall quality of life and
psychological comfort of the patients. Various studies confirmed that long waiting for
surgery aggravates anxiety and psychological distress in patients with various urologic
neoplasms [22,23]. The delay can also influence the patients’ close relatives, increasing
stress and creating frustration. What is more, the psychological well-being of patients
is crucial in postoperative compliance and maintaining a positive relationship with the
physicians. That is why mental health can influence the oncological outcomes in patients
with UTUC and should not be underestimated.

Although the delay of a radical treatment in patients with UTUC seems to be safe
and acceptable up to 3 months, it needs to be emphasized that the current data are not
sufficient to reliably consider this as strong evidence. There are many potential causes of
delay in RNU that could occur in clinical practice. Thus, the delay of a definitive treatment
in patients with UTUC should be done with caution and rational basis in each individual
case. On the basis of our synthesized data, we recommend further studies to prospectively
assess the association between RNU delay and oncological outcomes in UTUC patients.
Future studies should include homogenous populations in terms of causes of RNU delay
(e.g., NAC administration or URS procedure before RNU) or provide detailed subgroup
analyses. This could help elucidate the oncologic impact of particular delays and prepare
for future unexpected events that could result in prolonged delays in definitive care in
patients with UTUC.

Several limitations of the present work should be mentioned. The first and most
important limitation is the retrospective and heterogeneous nature of included studies.
Second, most articles did not report the reason for RNU delay. Due to possible selection
bias, elderly patients with more comorbidities could be more likely to be selected for the
delayed RNU than younger patients without comorbidities (possible attrition bias). Third,
the studies included in our paper were conducted in different geographical regions and
observed differences in the results might reflect regional ethnic differences. Fourth, as
highlighted by their large Cls and small sample size, some studies might be underpowered
to detect a difference in oncological outcomes between analyzed delay intervals. Fifth, the
reasons of longer waiting time were not reported in some of the selected studies, thus,
results of this study may not be applicable for specific subsets of patients (e.g., receiving
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NAC, patients with <pT2 tumors). Finally, the planned meta-analysis was not possible
because of the heterogeneity of available data.

5. Conclusions

According to the current evidence, long surgical waiting time for RNU (especially more
than 3 months after UTUC diagnosis) could be considered as an important risk factor having
a negative impact on oncological outcomes in patients with UTUC; however, the results
of the particular studies are still inconsistent. The safe delay for RNU might be shorter in
specific subsets of high-risk patients, such as those with UT and/or hydronephrosis at the
time of diagnosis. Nonetheless, high-quality additional studies are required to establish
evidence for valid recommendations.

Supplementary Materials: The following supporting information can be downloaded at: https:
/ /www.mdpi.com/article/10.3390/jem11144007 /s1. Figure S1. Forest plot of overall-survival
data [9,12,14,15]. Short RNU delay was defined as: <90 days (Lee H.Y. et al. and Sundi et al.);
8-30 days (Xia et al.); <60 days (Zhao et al.). Long RNU delay was defined as: >90 days (Lee H.Y. et al.
and Sundi et al.); 121-180 days (Xia et al.); >60 days (Zhao et al.). CI = confidence interval; IV = inverse
variance; RNU = radical nephroureterectomy; SE = standard error.

Author Contributions: Conceptualization, £.N. and W.K.; methodology, L.N., ].L. and W.K.; soft-
ware, L.N.; validation, WK. and T.S.; formal analysis, W.K. and T.S.; funding acquisition, £.N. and
B.M.; investigation, all authors; resources, all authors; data curation, L.N.; writing—original draft
preparation, all authors; writing—review and editing, £..N., WK. and P.R,; visualization, L.N. and
W.K.; supervision, T.S. and S.ES.; project administration, W.K. and T.S. All authors have read and
agreed to the published version of the manuscript.

Funding: This research has been supported by a research grant from Wroclaw Medical University
(SUBZ.C090.22.057).

Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.
Data Availability Statement: Not applicable.

Acknowledgments: The authors thank to all the members of European Association of Urology
(EAU)—Young Academic Urologists (YAU) Urothelial Cancer Working Party: M. Moschini, M.
Abufaraj, S. Albisinni, A. Aziz, A. Cimadamore, D. D’Andrea, W. Krajewski, E. Laukhtina, A. Mari, K.
Mori, B. Pradere, F. Soria, W.S. Tan, Y.C.]J. Teoh, D.M. Carrién Monsalve, E. Di Trapani, R. Flippot, A.
Gallioli, J. Khalifa, G. Marcq, L.S. Mertens, R. Pichler, K.H. Tully, F. Del Giudice.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Siegel, R.L.; Miller, K.D.; Fuchs, H.E.; Jemal, A. Cancer Statistics, 2021. CA Cancer J. Clin. 2021, 71, 7-33. [CrossRef] [PubMed]

2. Rouprét, M.; Babjuk, M.; Burger, M.; Capoun, O.; Cohen, D.; Compérat, E.M.; Cowan, N.C.; Dominguez-Escrig, ].L.; Gontero,
P.; Hugh Mostafid, A.; et al. European Association of Urology Guidelines on Upper Urinary Tract Urothelial Carcinoma: 2020
Update. Eur. Urol. 2021, 79, 62-79. [CrossRef] [PubMed]

3. Ribal, M.].; Cornford, P; Briganti, A.; Knoll, T.; Gravas, S.; Babjuk, M.; Harding, C.; Breda, A.; Bex, A.; Rassweiler, J.].; et al.
European Association of Urology Guidelines Office Rapid Reaction Group: An Organisation-wide Collaborative Effort to Adapt
the European Association of Urology Guidelines Recommendations to the Coronavirus Disease 2019 Era. Eur. Urol. 2020, 78,
21-28. [CrossRef] [PubMed]

4. Stensland, K.D.; Morgan, T.M.; Moinzadeh, A.; Lee, C.T.; Briganti, A.; Catto, ]. W.E; Canes, D. Considerations in the Triage of
Urologic Surgeries During the COVID-19 Pandemic. Eur. Urol. 2020, 77, 663-666. [CrossRef] [PubMed]

5. Guerrieri, R.; Rovati, L.; Dell’Oglio, P.; Galfano, A.; Ragazzoni, L.; Aseni, P. Impact of the COVID-19 Pandemic on Urologic
Oncology Surgery: Implications for Moving Forward. J. Clin. Med. 2021, 11, 171. [CrossRef]

6.  Soualhi, A.; Rammant, E.; George, G.; Russell, B.; Enting, D.; Nair, R.; Van Hemelrijck, M.; Bosco, C. The incidence and prevalence
of upper tract urothelial carcinoma: A systematic review. BMC Urol. 2021, 21, 110. [CrossRef]

7. Page, M.J.; McKenzie, J.E.; Bossuyt, PM.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, ] M.; Akl, E.A,;
Brennan, S.E.; et al. The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. BM] 2021, 372, n71.
[CrossRef]


https://www.mdpi.com/article/10.3390/jcm11144007/s1
https://www.mdpi.com/article/10.3390/jcm11144007/s1
http://doi.org/10.3322/caac.21654
http://www.ncbi.nlm.nih.gov/pubmed/33433946
http://doi.org/10.1016/j.eururo.2020.05.042
http://www.ncbi.nlm.nih.gov/pubmed/32593530
http://doi.org/10.1016/j.eururo.2020.04.056
http://www.ncbi.nlm.nih.gov/pubmed/32376137
http://doi.org/10.1016/j.eururo.2020.03.027
http://www.ncbi.nlm.nih.gov/pubmed/32279903
http://doi.org/10.3390/jcm11010171
http://doi.org/10.1186/s12894-021-00876-7
http://doi.org/10.1136/bmj.n71

J. Clin. Med. 2022, 11, 4007 14 of 14

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Higgins, ].P.T.; Thomas, J.; Chandler, J.; Cumpston, M.; Li, T.; Page, M.].; Welch, V.A. (Eds.) Cochrane Handbook for Systematic
Reviews of Interventions Version 6.1 (Updated September 2020); John Wiley & Sons: Chichester, UK, 2020; Available online: www.
training.cochrane.org/handbook (accessed on 15 April 2022).

Lee, HY,; Chan, E.O,; Li, C.C,; Leung, D.; Li, WM.; Yeh, H.C.; Chiu, PK.; Ke, H.L.; Yee, C.H.; Wong, ].H.; et al. How to manage
patients with suspected upper tract urothelial carcinoma in the pandemic of COVID-19? Urol. Oncol. 2021, 39, 733.e11-733.e16.
[CrossRef]

Lee, ].N.; Kwon, S.Y.; Choi, G.S.; Kim, H.T.; Kim, T.H.; Kwon, T.G.; Kim, B.W. Impact of surgical wait time on oncologic outcomes
in upper urinary tract urothelial carcinoma. J. Surg. Oncol. 2014, 110, 468—475. [CrossRef]

Nison, L.; Rouprét, M.; Bozzini, G.; Ouzzane, A.; Audenet, F,; Pignot, G.; Ruffion, A.; Cornu, ].N.; Hurel, S.; Valeri, A.; et al. The
oncologic impact of a delay between diagnosis and radical nephroureterectomy due to diagnostic ureteroscopy in upper urinary
tract urothelial carcinomas: Results from a large collaborative database. World J. Urol. 2013, 31, 69-76. [CrossRef]

Sundji, D.; Svatek, R.S.; Margulis, V.; Wood, C.G.; Matin, S.E; Dinney, C.P.; Kamat, A.M. Upper tract urothelial carcinoma: Impact
of time to surgery. Urol. Oncol. 2012, 30, 266-272. [CrossRef] [PubMed]

Waldert, M.; Karakiewicz, P.I; Raman, ].D.; Remzi, M.; Isbarn, H.; Lotan, Y.; Capitanio, U.; Bensalah, K.; Marberger, M.].; Shariat,
S.E. A delay in radical nephroureterectomy can lead to upstaging. BJU Int. 2010, 105, 812-817. [CrossRef] [PubMed]

Xia, L.; Taylor, B.L.; Pulido, J.E.; Guzzo, T.]. Impact of surgical waiting time on survival in patients with upper tract urothelial
carcinoma: A national cancer database study. Urol. Oncol. 2018, 36, 10.e15-10.e22. [CrossRef] [PubMed]

Zhao, F; Qi, N.; Zhang, C.; Xue, N.; Li, S.; Zhou, R.; Chen, Z.; Yao, R.; Zhu, H. Impact of Surgical Wait Time on Survival in Patients
With Upper Urinary Tract Urothelial Carcinoma With Hydronephrosis. Front. Oncol. 2021, 11, 698594. [CrossRef] [PubMed]
Nowak, L.; Krajewski, W.; Chorbiriska, J.; Kietb, P.; Sut, M.; Moschini, M.; Teoh, J.Y.; Mori, K.; Del Giudice, F,; Laukhtina, E.; et al.
The Impact of Diagnostic Ureteroscopy Prior to Radical Nephroureterectomy on Oncological Outcomes in Patients with Upper
Tract Urothelial Carcinoma: A Comprehensive Systematic Review and Meta-Analysis. J. Clin. Med. 2021, 10, 4197. [CrossRef]
Gadzinski, A.J.; Roberts, W.W.; Faerber, G.]J.; Wolf, ].S., Jr. Long-term outcomes of immediate versus delayed nephroureterectomy
for upper tract urothelial carcinoma. J. Endourol. 2012, 26, 566-573. [CrossRef]

Gurbuz, C.; Youssef, R.F; Shariat, S.F,; Lotan, Y.; Wood, C.G.; Sagalowsky, A.L; Zigeuner, R.; Kikuchi, E.; Weizer, A.; Raman,
J.D.; et al. The impact of previous ureteroscopic tumor ablation on oncologic outcomes after radical nephrouretectomy for upper
urinary tract urothelial carcinoma. J. Endourol. 2011, 25, 775-779. [CrossRef]

Krajewski, W.; Nowak, L..; Malkiewicz, B.; Chorbiriska, J.; Kielb, P.; Poterek, A.; Sporniak, B.; Sut, M.; Moschini, M.; Lonati, C.; et al.
The Impact of Primary Tumor Location on Long-Term Oncological Outcomes in Patients with Upper Tract Urothelial Carcinoma
Treated with Radical Nephroureterectomy: A Systematic Review and Meta-Analysis. J. Pers. Med. 2021, 11, 1363. [CrossRef]
Leow, J.J.; Chong, Y.L.; Chang, S.L.; Valderrama, B.P.; Powles, T.; Bellmunt, J. Neoadjuvant and Adjuvant Chemotherapy for
Upper Tract Urothelial Carcinoma: A 2020 Systematic Review and Meta-analysis, and Future Perspectives on Systemic Therapy.
Eur. Urol. 2021, 79, 635-654. [CrossRef]

Kim, D.K.; Cho, K.S. Neoadjuvant chemotherapy for upper tract urothelial carcinoma. Transl. Cancer Res. 2020, 9, 6576-6582.
[CrossRef]

Seklehner, S.; Hladschik-Kermer, B.; Lusuardi, L.; Schabauer, C.; Riedl, C.; Engelhardt, P.F. Psychological stress assessment of
patients suffering from prostate cancer. Scand. J. Urol. 2013, 47, 101-107. [CrossRef] [PubMed]

Bourgade, V.; Drouin, S.J.; Yates, D.R,; Parra, J.; Bitker, M.O.; Cussenot, O.; Rouprét, M. Impact of the length of time between
diagnosis and surgical removal of urologic neoplasms on survival. World . Urol 2014, 32, 475-479. [CrossRef] [PubMed]


www.training.cochrane.org/handbook
www.training.cochrane.org/handbook
http://doi.org/10.1016/j.urolonc.2021.06.007
http://doi.org/10.1002/jso.23589
http://doi.org/10.1007/s00345-012-0959-1
http://doi.org/10.1016/j.urolonc.2010.04.002
http://www.ncbi.nlm.nih.gov/pubmed/20869888
http://doi.org/10.1111/j.1464-410X.2009.08821.x
http://www.ncbi.nlm.nih.gov/pubmed/19732052
http://doi.org/10.1016/j.urolonc.2017.09.013
http://www.ncbi.nlm.nih.gov/pubmed/29031419
http://doi.org/10.3389/fonc.2021.698594
http://www.ncbi.nlm.nih.gov/pubmed/34290988
http://doi.org/10.3390/jcm10184197
http://doi.org/10.1089/end.2011.0220
http://doi.org/10.1089/end.2010.0396
http://doi.org/10.3390/jpm11121363
http://doi.org/10.1016/j.eururo.2020.07.003
http://doi.org/10.21037/tcr.2020.03.08
http://doi.org/10.3109/00365599.2012.700946
http://www.ncbi.nlm.nih.gov/pubmed/22783914
http://doi.org/10.1007/s00345-013-1045-z
http://www.ncbi.nlm.nih.gov/pubmed/23455886

	Introduction 
	Materials and Methods 
	Search Strategy 
	Inclusion and Exclusion Criteria 
	Data Extraction 
	Quality Assessment and Risk of Bias 

	Results 
	Literature Search Results 
	Features of Included Studies 
	Risk of Bias (RoB) and Quality Assessment of Included Studies 
	Definition of Deferred Radical Nephroureterectomy 
	Results of Systematic Review (Qualitative Synthesis) 
	Cancer-Specific Survival (CSS) 
	Overall Survival (OS) 
	Recurrence-Free Survival (RFS) 


	Discussion 
	Conclusions 
	References

