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Abstract

Context: The European Association of Urology (EAU) guidelines panel on upper urinary
tract urothelial carcinoma (UTUC) has updated the guidelines to aid clinicians in
evidence-based management of UTUC.
Objective: To provide an overview of the EAU guidelines on UTUC as an aid to clinicians.
Evidence acquisition: The recommendations provided in these guidelines are based on a
review of the literature via a systematic search of the PubMed, Ovid, EMBASE, and
Cochrane databases. Data were searched using the following keywords: urinary tract
cancer, urothelial carcinomas, renal pelvis, ureter, bladder cancer, chemotherapy, ure-
teroscopy, nephroureterectomy, neoplasm, (neo)adjuvant treatment, instillation, recur-
rence, risk factors, metastatic, immunotherapy, and survival. The results were assessed
by a panel of experts.
Evidence synthesis: Even though data are accruing, for many areas there is still insuffi-
cient high-level evidence to provide strong recommendations. Patient stratification on
the basis of histology and clinical examination (including imaging) and assessment of
ogy. Published by Elsevier B.V. All rights reserved.
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patients at risk of Lynch syndrome will aid management. Kidney-sparing management
should be offered as a primary treatment option to patients with low-risk UTUC and
two functional kidneys. In particular, for patients with high-risk or metastatic UTUC,
new treatment options have become available. In high-risk UTUC, platinum-based
chemotherapy after radical nephroureterectomy, and adjuvant nivolumab for
unfit or patients who decline chemotherapy, are options. For metastatic disease, gemc-
itabine/carboplatin chemotherapy is recommended as first-line treatment for cisplatin-
ineligible patients. Patients with PD-1/PD-L1–positive tumours should be offered a
checkpoint inhibitor (pembrolizumab or atezolizumab).
Conclusions: These guidelines contain information on the management of individual
patients according to the current best evidence. Urologists should take into account
the specific clinical characteristics of each patient when determining the optimal treat-
ment regimen according to the risk stratification of these tumours.
Patient summary: Cancer of the upper urinary tract is rare, but because 60% of these
tumours are invasive at diagnosis, timely and appropriate diagnosis is most important.
A number of known risk factors exist.
� 2023 European Association of Urology. Published by Elsevier B.V. All rights reserved.
1. Introduction

The European Association of Urology (EAU) guidelines panel
on upper urinary tract urothelial carcinoma (UTUC) has
compiled these clinical guidelines to provide clinicians with
evidence-based information and recommendations for the
management of UTUC. This document presents a significant
update of the previous version.
1.1. Data identification

For these guidelines, new and relevant evidence has been
identified, collated, and appraised via a structured assess-
ment of the literature. Databases searched included
PubMed, Ovid, EMBASE, and both the Cochrane Central
Register of Controlled Trials and the Cochrane Database of
Systematic Reviews for articles published between June 8,
2021 and May 4, 2022. The search history is available online
(https://uroweb.org/guidelines/upper-urinary-tract-urothe-
lial-cell-carcinoma/publications-appendices).
2. Epidemiology, aetiology, and pathology

2.1. Epidemiology

Urothelial carcinomas (UCs) are the sixth most common
tumours in developed countries [1]. They can be localised
in the lower (bladder and urethra) and/or the upper (pyelo-
caliceal cavities and ureter) urinary tract. Bladder cancer
(BC) tumours account for 90–95% of UCs [2], whereas upper
tract UCs (UTUCs) are uncommon and account for only 5–
10% of UCs [1] with an estimated annual incidence in Wes-
tern countries of almost two cases per 100 000 inhabitants.
This rate has risen in the past few decades as a result of
improved detection and improved BC survival [3,4].

Approximately two-thirds of patients who present with
UTUC have invasive disease at diagnosis, in comparison to
15–25% of patients presenting with muscle-invasive blad-
der tumours [5]. UTUCs have a peak incidence in individuals
aged 70–90 yr and are twice as common among men [6].
Genomic characterisation of UTUC provides informa-
tion regarding the risk of bladder recurrence and can
identify tumours associated with Lynch syndrome [7].
The majority of tumours develop in MSH2 and MSH6
mutation carriers [8]. Germline mutations in DNA mis-
match repair (MMR) genes defining Lynch syndrome are
found in 9% of patients with UTUC in comparison to 1%
of patients with BC, which justifies screening of all
patients younger than 60 yr presenting with UTUC and
those with a family history of UTUC [9,10] or a positive
reflexive MMR test via immunohistochemistry in sporadic
UTUC [11–13] (Fig. 1).
2.2. Risk factors

A number of environmental factors have been implicated in
the development of UTUC [14]. Published evidence in sup-
port of a causative role for these factors is not strong, with
the exception of smoking and aristolochic acid. Tobacco
exposure increases the relative risk of developing UTUC
from 2.5 to 7.0 [15,16].

Aristolochic acid, a nitrophenanthrene carboxylic acid
produced by Aristolochia plants, which are used world-
wide, especially in China and Taiwan [17], exerts multiple
effects on the urinary system. However, fewer than 10% of
individuals exposed to aristolochic acid develop UTUC
[18].

Consumption of arsenic in drinking water and Aris-
tolochia-based herbal remedies together appears to have
an additive carcinogenic effect [19].

Alcohol consumption is associated with development of
UTUC. A large case-control study (1569 cases and 506 797
controls) has evidenced a significantly higher risk of UTUC
in ever-drinkers compared to never-drinkers (odds ratio
1.23, 95% confidence interval [CI] 1.08–1.40; p = 0.001). A
dose-response was observed [20].

A history of BC is associated with higher risk of develop-
ing UTUC, and patients who undergo ureteral stenting at the
time of transurethral resection of bladder tumour, including
before radical cystectomy, are at higher risk of upper uri-
nary tract (UUT) recurrence [21,22].

https://uroweb.org/guidelines/upper-urinary-tract-urothelial-cell-carcinoma/publications-appendices
https://uroweb.org/guidelines/upper-urinary-tract-urothelial-cell-carcinoma/publications-appendices


* Sporadic UTUC that for any reason has undergone MMR screening with a posi�ve result should prompt subsequent tes�ng for   
germline DNA sequencing muta�ons. 

MMR = mismatch repair; mismatch repair genes = MLH1, MSH2, MSH6, and PSM2; UTUC = upper urinary tract urothelial  
carcinoma. 

Figure 1 – Selection of patients with upper tract urothelial carcinoma (UTUC) for Lynch syndrome screening during the first medical interview.
MMR = mismatch repair. *Sporadic UTUC that for any reason has undergone MMR screening with a positive result should prompt subsequent testing for
germline DNA sequencing mutations.
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2.3. Histology

UUT tumours are almost always UCs, and pure nonurothe-
lial histology is rare [23]. However, histological subtypes
are present in approximately 25% of UTUCs [24]. UC with
divergent squamous differentiation is present in approxi-
mately 15% of cases [25]. Other subtypes, although rare,
include sarcomatoid and UCs with inverted growth [26].

Table 1 summarises the guidelines on epidemiology,
aetiology, and pathology.
3. Staging and classification systems

3.1. Classification

The classification and morphology are similar for UTUC
and BC [2]. However, because of the difficulty in acquir-
ing an adequate sample, it is often hard to distinguish
between noninvasive papillary tumours [27], flat lesions
(carcinoma in situ [CIS]), and invasive carcinoma.
Therefore, histological grade is often used for clinical



Table 1 – Guidelines on epidemiology, aetiology, and pathology

Recommendation Strength
rating

Evaluate patient and family history according to the
Amsterdam criteria to identify patients with upper
tract urothelial carcinoma.

Weak

Evaluate patient exposure to smoking and aristolochic
acid.

Weak
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decision-making, as it is strongly associated with patho-
logical stage [28].

3.2. TNM staging

The TNM classification is shown in Table 2 [29]. The regio-
nal lymph nodes (LNs) are the hilar and retroperitoneal
nodes, and the pelvic nodes for the mid- and distal ureter.

3.3. Tumour grade

In 2022, an update of the 2004/2016 World Health Organi-
zation (WHO) grading classification was published without
major changes [30]. These guidelines are still based on both
the 1973 and 2004/2016 WHO classifications, since most
published data use the 1973 classification [27].

3.4. Molecular classification of UTUCs

A number of studies focusing on molecular classification
have demonstrated genetically distinct molecular subtypes
of UTUC by evaluating DNA, RNA, and protein expression,
but it is still unclear whether these subtypes respond differ-
ently to treatment and therefore they have limited use in
daily practice [31].

4. Diagnosis

The diagnosis of UTUC may be incidental or symptom-
related. The most common symptom is visible or nonvisible
haematuria (70–80%) [32,33]. Flank pain, due to a clot or
tumour tissue obstruction or, less often, local growth,
occurs in approximately 20–32% of cases [34]. Systemic
symptoms denote worse prognosis (including anorexia,
Table 2 – TNM 2017 classification for upper tract urothelial cell carcinoma [

T: primary tumour

TX Primary tumour
T0 No evidence of p
Ta Noninvasive pap
Tis Carcinoma in situ
T1 Tumour invades
T2 Tumour invades
T3 Renal pelvis: Tum

Ureter: Tumour i
T4 Tumour invades
N: regional lymph nodes

NX Regional lymph n
N0 No regional lymp
N1 Metastasis in a s
N2 Metastasis in a s
M: distant metastasis

M0 No distant metas
M1 Distant metastas
weight loss, malaise, fatigue, fever, night sweats, or cough)
and should prompt evaluation for metastases [34].

4.1. Imaging

4.1.1. Computed tomography urography
Computed tomography urography (CTU) has the highest
diagnostic accuracy of the imaging techniques available
[35]. A meta-analysis of 13 studies comprising 1233
patients revealed that CTU had pooled sensitivity for UTUC
detection of 92% (95% CI 0.85–0.96) and pooled specificity of
95% (95% CI 0.88–0.98) [36]. Epithelial ‘‘flat lesions’’ without
mass effect or urothelial thickening are generally not visible
with CT.

4.1.2. Magnetic resonance urography
Magnetic resonance urography (MRU) is indicated in
patients who cannot undergo CTU, usually when radiation
or iodinated contrast media are contraindicated [37]. The
sensitivity of MRU is 75% after contrast injection for
tumours <2 cm [37]. CTU is more sensitive and specific for
the diagnosis and staging of UTUC in comparison to MRU
[38].

4.1.3. 18F-Fluorodeoxglucose positron emission
tomography/computed tomography
A retrospective multicentre study on the use of 18F-
fluorodeoxglucose positron emission tomography/com-
puted tomography (FDG-PET/CT) for detection of nodal
metastasis in 117 surgically-treated UTUC patients revealed
promising sensitivity and specificity of 82% and 84%, respec-
tively [39]. These results warrant further validation and
comparison to MRU and CTU.

4.2. Cystoscopy

Urethrocystoscopy is an integral part of UTUC diagnosis to
rule out concomitant BC [40].

4.3. Cytology

Abnormal cytology may indicate high-grade UTUC when
bladder cystoscopy is normal, and in the absence of CIS in
the bladder and prostatic urethra [2,41]. Cytology is less
29]

cannot be assessed
rimary tumour
illary carcinoma

the subepithelial connective tissue
the muscularis
our invades beyond the muscularis into peripelvic fat or renal parenchyma
nvades beyond the muscularis into periureteric fat
adjacent organs or through the kidney into perinephric fat

odes cannot be assessed
h node metastasis
ingle lymph node 2 cm or less in greatest dimension
ingle lymph node more than 2 cm, or multiple lymph nodes

tasis
is
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sensitive for UTUC than for bladder tumours and should be
performed selectively in the affected UUT [42]. In one study,
barbotage cytology detected up to 91% of cancers [43] but
barbotage cytology taken from the renal cavities and uret-
eral lumina is preferred before application of a contrast
agent for retrograde ureteropyelography [44]. Retrograde
ureteropyelography remains an option for detect UTUC
detection [28,45].

4.4. Diagnostic ureteroscopy

Flexible ureteroscopy (URS) is used to confirm the diagnosis
of UTUC by visualising the ureter, renal pelvis, and collect-
ing system and perform biopsy of suspicious lesions. It is
also essential for meticulous tumour mapping before con-
sidering kidney-sparing options for UTUC. The presence,
appearance, multifocality, and size of tumours can be deter-
mined using URS. In addition, URS biopsies can determine
tumour grade in more than 90% of cases, with a low false-
negative rate, regardless of sample size [46].

URS also facilitates selective ureteral sampling for cytol-
ogy in situ [47,48]. Stage assessment using URS biopsy can
be inaccurate. Combining URS biopsy grade, imaging find-
ings such as hydronephrosis, and urinary cytology may help
in the decision-making process between radical
nephroureterectomy (RNU) and kidney-sparing therapy
Table 3 – Guidelines for UTUC diagnosis

Recommendation

Perform urethrocystoscopy to rule out bladder tumour.
Perform CT urography for diagnosis and staging.
Use diagnostic ureteroscopy (preferably without biopsy) if imaging and/or voided u

stratification of patients suspected to have UTUC.
Magnetic resonance urography or 18FDG-PET/CT (to assess [nodal] metastasis) m

CT = computed tomography; 18FDG-PET = 18F-fluorodeoxglucose positron emissio

Table 4 – Patient- and tumour-related prognostic factors

Patient-related factors T

Age and gender: Older age at the time of RNU is independently associated with
lower CSS [51] (LE: 3). Gender has no impact on UTUC prognosis [52].

T
g

Ethnicity: One multicentre study in academic centres did not show any
difference in outcomes between races [54], but US population-based
studies have indicated that African-American patients have worse out-
comes than patients of other ethnicities (LE: 3). Whether this is related to
access to care or biological and/or patterns of care remains unknown.

T
a
d
w
s
c

Genetic predisposition: Patients who test positive for Lynch syndrome on
immunohistochemistry (microsatellite instability testing for all 4 markers)
have a genetic predisposition to UTUC [58].

P
a

Tobacco consumption: Being a smoker at diagnosis increases the risk of disease
recurrence, mortality [59], and intravesical recurrence after RNU [60] (LE:
3). Smoking cessation improves cancer control [59].

L
s
p
t
r

Surgical delay: A delay between diagnosis of an invasive tumour and its
removal may increase the risk of disease progression. RNU should be
carried out within 12 wk after diagnosis, when possible [63,64] (LE: 3).

L
a
s

Other factors: High comorbidity and performance index scores (eg, American
Society of Anesthesiologists score, performance status, and Charlson
comorbidity index) can point to worse survival outcomes across disease
stages [66,67].

S
h

CSS = cancer-specific survival; LE = level of evidence; LN = lymph node; RNU = r
[48,49]. In a meta-analysis comparing URS versus no URS
before RNU, 8/12 studies found a higher risk of intravesical
recurrence if URS was performed before RNU [50]. Perform-
ing a biopsy during URS was also identified as a risk factor
for intravesical recurrence [50].
4.5. Distant metastases

Before any treatment with curative intent, it is essential to
rule out distant metastases. CT is the diagnostic technique
of choice for lung and abdominal staging for metastases
[36].

Table 3 summarises the guidelines for UTUC diagnosis.
5. Prognosis

5.1. Prognostic factors

Many patient- and tumour-related prognostic factors have
been identified that can be used to risk-stratify patients in
deciding on the most appropriate local treatment (radical
vs conservative) and in discussing perioperative systemic
therapy [51–68] (Table 4).
Strength
rating

Strong
Strong

rine cytology are not sufficient for the diagnosis and/or risk Strong

ay be used when CT is contraindicated. Weak

n tomography; UTUC = upper tract urothelial carcinoma.

umour-related factors

umour stage and grade: The main prognostic factors are tumour stage and
rade [53]. UTUCs that invade the muscle wall have poor prognosis.
umour location, multifocality, size, and hydronephrosis: Patients with ureteral
nd/or multifocal tumours seem to have worse prognosis than patients
iagnosed with renal pelvic tumours [55,56]. Hydronephrosis is associated
ith advanced disease and poor oncological outcome [44]. Increasing tumour
ize is associated with a higher risk of muscle-invasive and/or non–organ-
onfined disease [57].
athological subtypes: Pathological subtypes are associated with worse CSS
nd overall survival [24] (LE: 3).

N involvement: Patients with nodal metastasis have very poor survival after
urgery and LN density (cutoff 30%) and extranodal extension are powerful
redictors of survival outcomes in N+ UTUC [61]. LN dissection performed at
he time of RNU allows for optimal tumour staging, although its curative role
emains controversial [62] (LE: 3).
ymphovascular invasion: Lymphovascular invasion is present in
pproximately 20% of invasive UTUCs and is an independent predictor of
urvival [65] (LE: 3).
urgical margins: A positive soft-tissue surgical margin is associated with
igher disease recurrence after RNU [68] (LE: 3).

adical nephroureterectomy; UTUC = upper tract urothelial carcinoma.



CT = computed tomography; URS = ureteroscopy; UTUC = upper urinary tract urothelial carcinoma. 
* All these factors need to be present. 
**Any of these factors need to be present. 

Figure 2 – Risk stratification of nonmetastatic upper tract urothelial carcinoma (UTUC). CT = computed tomography; URS = ureteroscopy. *All of these factors
need to be present. **Any one of these factors needs to be present.

Table 5 – Guidelines for upper tract urothelial carcinoma prognosis

Recommendation Strength
rating

Use prognostic factors to risk-stratify patients for
therapeutic guidance.

Weak
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5.1.1. Molecular markers
Because of the rarity of UTUC, none of the markers investi-
gated have been validated to support their introduction in
daily clinical decision-making [69].

5.2. Risk stratification for clinical decision-making

As tumour stage is difficult to assess clinically in UTUC, it is
useful to ‘‘risk stratify’’ UTUC between low and high risk of
progression to identify patients who are more likely to ben-
efit from kidney-sparing treatment and those who should
be treated radically [70]. The factors to consider for risk
stratification are presented in Figure 2.

Prognostic nomograms based on preoperative factors
and postoperative pathological characteristics are also
available [71–73] and may be used when counselling
patients.

5.3. Bladder recurrence

A meta-analysis of available data has identified three cate-
gories of predictors of bladder recurrence after RNU [74]
(level of evidence [LE]: 3):

1. Patient-specific factors such as male sex, previous BC,
smoking, and preoperative chronic kidney disease;
2. Tumour-specific factors such as positive preoperative
urine cytology, tumour grade, ureteral location, multifo-
cality, tumour diameter, invasive pT stage, and necrosis
[75,76]; and

3. Treatment-specific factors such as laparoscopic
approach, extravesical bladder cuff removal, and positive
surgical margins [74].

The use of diagnostic URS has been associated with a
higher risk of developing bladder recurrence after RNU
[77] (LE: 3). On the basis of low-level evidence only, it has
been suggested that a single dose of intravesical chemother-
apy after diagnostic/therapeutic URS in UTUC reduces the
rate of intravesical recurrence to a rate similar to that after
RNU [74].

Table 5 summarises the guidelines for UTIC prognosis.
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6. Disease management

6.1. Localised low-risk disease

6.1.1. General considerations for kidney-sparing surgery
In low-risk disease, kidney-sparing surgery reduces the
morbidity associated with radical surgery (eg, loss of kidney
function) without compromising oncological outcomes
[78]. It is the preferred approach, as survival is similar to
that after RNU, and this option should be discussed in all
low-risk cases, irrespective of the status of the contralateral
kidney [78].

6.1.2. Ureteroscopy
Endoscopic ablation should be considered in patients with
clinically low-risk UTUC, but the patient should be informed
of the need and be willing to comply with early second-look
URS [79] and stringent surveillance. A risk of disease pro-
gression remains with endoscopic management [80].

6.1.3. Percutaneous access
In low-risk UTUC in the renal pelvis, percutaneous manage-
ment can be considered [81] (LE: 3). This may also be
offered for tumours in the lower caliceal system that are
inaccessible or difficult to manage via flexible URS. How-
ever, a risk of tumour seeding remains with percutaneous
access [81].

6.1.4. Ureteral resection
Segmental ureteral resection with wide margins provides
adequate pathological specimens for staging and grading
while preserving the ipsilateral kidney. Lymphadenectomy
can also be performed during segmental ureteral resection
[78]. Segmental resection of the proximal two-thirds of
the ureter is associated with higher failure rates than for
the distal ureter [82,83] (LE: 3).

Distal ureterectomy with ureteroneocystostomy is indi-
cated for low-risk tumours in the distal ureter that cannot
be removed completely endoscopically [82] (LE: 3).

6.1.5. Chemoablation
A single-arm phase 3 trial showed that the use of
mitomycin-containing reverse thermal gel (UGN-101)
instillations in a chemoablation setting via a retrograde
catheter in the renal pelvis and calyces was associated with
a complete response rate in 42 patients (59%) with biopsy-
proven low-grade UTUC (<15 mm). Some 52% of the
patients remained in complete response after 12 mo, with
Kaplan-Meier-estimated durability of 82% [84].

6.1.6. Adjuvant instillations
6.1.6.1. Upper urinary tract. A systematic review and
meta-analysis assessing the oncological outcomes for
patients with papillary UTUC or CIS of the UUT treated with
kidney-sparing surgery and adjuvant endocavitary treat-
ment found no difference between the drug administration
methods (antegrade vs retrograde vs combined approach)
in terms of recurrence, progression, cancer-specific survival
(CSS), and overall survival (OS). The recurrence rates follow-
ing adjuvant instillations are comparable to those reported
in the literature for untreated patients, calling their efficacy
into question [85].

6.1.6.2. Bladder. There are currently no data to support
the use of bladder instillation of chemotherapy after
kidney-sparing surgery, as the available randomised con-
trolled trials (RCTs) included only patients who underwent
RNU.

6.2. Management of localised high-risk disease

6.2.1. Surgical approach
6.2.1.1. Open RNU. Open RNU with bladder cuff excision
is the standard treatment for high-risk UTUC, regardless of
tumour location [5] (LE: 3). RNU must be performed accord-
ing to oncological principles to prevent tumour seeding [5].

6.2.1.2. Minimally invasive RNU. Retroperitoneal meta-
static dissemination and metastasis along the trocar path-
way following manipulation of large tumours in a
pneumoperitoneal environment have been reported in few
cases [86]. Several precautions may lower the risk of
tumour spillage:

1. Avoid entering the urinary tract, except when perform-
ing a bladder cuff excision and only after prior clipping
of the ureter and complete drainage of the bladder.

2. Avoid direct contact between instruments and the
tumour.

3. Perform the procedure in a closed system. Avoid morcel-
lation of the tumour and use an endobag for tumour
extraction.

4. The kidney and ureter must be removed en bloc with the
bladder cuff.

5. For invasive or large (T3/T4 and/or N+/M+) tumours, an
open approach is favoured, as oncological outcomes
may be better than with minimally invasive RNU [87].

There is a trend towards equivalent oncological out-
comes after laparoscopic and open RNU [88–90] (LE: 3).
Oncological outcomes after RNU have not changed signifi-
cantly over the past three decades despite staging and sur-
gical refinements [91] (LE: 3). A robot-assisted laparoscopic
approach can be considered, with recent data suggesting
oncological equivalence with the other approaches [92,93].

6.2.1.3. Bladder cuff management. Resection of the distal
ureter and its orifice is performed because there is a consid-
erable risk of tumour recurrence in this area and in the
bladder [74,82,94]. Several techniques have been consid-
ered to simplify distal ureter resection, but none of has been
convincingly shown to be equal to complete bladder cuff
excision [94] (LE: 3).

6.2.1.4. LN dissection. Use of an LN dissection (LND) tem-
plate is likely to have a greater impact on patient survival
than the number of LNs removed [95]. Template-based
LND and the degree of completeness improves CSS in
patients with muscle-invasive disease and reduce the risk
of local recurrence [96]. LND appears to be unnecessary in
Ta–T1 UTUC because of the low risk of LN metastasis
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[97,98]; however, tumour staging is inaccurate preopera-
tively. Therefore, template-based LND should be offered to
all patients who are scheduled for RNU for high-risk non-
metastatic UTUC.

6.2.2. Distal ureterectomy
Distal ureterectomy for high-risk UTUC may be associated
with similar oncological outcomes to those for RNU [78].
This procedure also provides the opportunity to perform a
concomitant LND, but only selected high-risk patients with
UTUC in the distal ureter can benefit from this procedure.

6.2.3. Kidney-sparing surgery for imperative indications
Kidney-sparing surgery can be considered on a case-by-case
basis in high-risk patients with imperative indications such
as a solitary kidney, bilateral UTUC, chronic kidney disease,
or any other comorbidity compromising the use of RNU, but
at the cost of a greater risk of progression and reduced OS
[78] (LE: 3).

6.2.4. Perioperative treatments
6.2.4.1. Neoadjuvant treatments.
6.2.4.1.1. Chemotherapy.The primary advantage of neoadju-
vant chemotherapy (NAC) is the ability to give cisplatin-
based regimens when patients still have maximal renal
function. A meta-analysis (n � 800) revealed that NAC
was associated with a pathological partial response rate of
43% and a downstaging rate of 33%, and OS and CSS survival
benefits in comparison to RNU alone [99]. However, it is
important to note that the available evidence is not conclu-
sive, given the significant bias and heterogeneity.

6.2.4.1.2. Immunotherapy.Only a small phase 2 study includ-
ing ten patients with high-risk UTUC evaluated the efficacy
of pembrolizumab in the neoadjuvant setting [100]. No
pathological response was observed and one treatment-
related death was reported. Thus, there is currently no evi-
dence to support the use of neoadjuvant immunotherapy
for high-risk UTUC.

6.2.4.2. Adjuvant treatments.
6.2.4.2.1. Bladder instillations.
The rate of bladder recurrence after RNU for UTUC is 22–
47% [101]. Two prospective randomised trials [102,103]
and two meta-analyses [104,105] demonstrated that a sin-
gle postoperative dose of intravesical chemotherapy (mito-
mycin C, pirarubicin) 2–10 d after surgery reduces the risk
of bladder tumour recurrence within the first years after
RNU (LE: 2). Intravesical chemotherapy has also been safely
given at the time of RNU, obviating the need for a postoper-
ative cystogram, but with low-level data regarding efficacy
[106].

On the basis of current evidence, it is unlikely that addi-
tional instillations beyond one perioperative instillation of
chemotherapy further substantially reduces the risk of
intravesical recurrence [107].

6.2.4.2.2. Chemotherapy.
A phase 3 multicentre prospective RCT (n = 261) evaluating
the benefit of four cycles of adjuvant gemcitabine-platinum
combination chemotherapy initiated within 90 d after RNU
versus surveillance reported a significant improvement in
disease-free survival (DFS) in patients with pT2–4, Nany or
LN-positive (pT any, N1–3) M0 UTUC [108] (LE: 1).

The main potential limitation of using adjuvant
chemotherapy is the concern that renal function may dete-
riorate after RNU. However, fractionated cisplatin may be
considered in patients with a glomerular filtration rate
(GFR) of 45 ml/min [109].While histological subtypes of
UTUC exhibit different survival rates in retrospective stud-
ies, adjuvant chemotherapy should be considered when
UC is the dominant pathology.

6.2.4.2.3. Immunotherapy.
In a phase 3, multicentre, double-blind RCT involving
patients with high-risk muscle-invasive UC who had under-
gone radical surgery, adjuvant nivolumab improved DFS in
comparison to placebo in the intention-to-treat population
(20.8 vs 10.8 mo) and among patients with a PD-L1 expres-
sion level of �1% [110]. Median survival free of recurrence
outside the urothelial tract in the entire intention-to-treat
population was 22.9 mo with nivolumab and 13.7 mo with
placebo. On subgroup analysis, patients with UTUC included
in this study did not seem to benefit from adjuvant nivolu-
mab, which requires further follow-up and analysis.

The European Medicines Agency approved nivolumab as
monotherapy for adjuvant treatment in patients with
muscle-invasive UC with tumour cell PD-L1 expression
�1%, who are at high risk of recurrence after undergoing
radical surgery [111]. A network meta-analysis suggests
superior oncological benefit to adjuvant platinum-based
chemotherapy over immune checkpoint inhibitors in
patients treated with radical surgery [112].

6.2.4.2.4. Radiotherapy.
Data on adjuvant radiation therapy remain immature, and
its added value to chemotherapy remains questionable
[113].

Figure 3 shows a proposed flow chart for UTUC
management.
6.3. Metastatic disease

6.3.1. Clinical locoregional LN metastases
Evidence is lacking regarding the optimal management of
clinical node-positive disease. Patients with clinically N+
UTUC should be offered first-line chemotherapy. For
patients whose cancer responds and those who have stable
disease, maintenance avelumab can be offered [114].
Depending on the extent of the nodal disease (ie, cN1/N2),
surgical resection with LND can be discussed after initial
systemic therapy. For patients whose cancer progresses,
second-line treatment can be offered, similar to the
approach for metastatic disease [115,116].
6.3.2. Distant metastases
6.3.2.1. Systemic treatments.
6.3.2.1.1. First-line setting.
6.3.2.1.1.1. Patients fit for cisplatin-based combination
chemotherapy

UTUC and urothelial BC both respond to systemic
platinum-based chemotherapy. Therefore, cisplatin-
containing combination chemotherapy is the standard
treatment for advanced or metastatic UTUC [117]. Use of



*In pa�ents with solitary kidney, consider a more conserva�ve approach. 
CTU = computed tomography urography; RNU = radical nephroureterectomy; 
UTUC = upper urinary tract urothelial carcinoma. 

Figure 3 – Proposed flowchart for the management of upper tract urothelial carcinoma (UTUC). CTU = computed tomography urography; RNU = radical
nephroureterectomy. *In patients with a solitary kidney, consider a more conservative approach.
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cisplatin-based chemotherapy is widely considered for
patients with an estimated GFR >45 ml/min [118].

The efficacy of immunotherapy using PD1 or PD-L1 inhi-
bitors has been evaluated in the first-line setting for the
treatment of cisplatin-/carboplatin-fit patients with meta-
static UC, including those with UTUC [119]. First-line
immune checkpoint inhibitors and combinations of
platinum-based chemotherapy with immune checkpoint
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inhibitors have not resulted in positive significant survival
advantages and are not currently recommended [120–122].

6.3.2.1.1.2. Patients unfit for cisplatin-based combination
chemotherapy

Carboplatin-based chemotherapy is recommended for
patients unfit for cisplatin [117]. Carboplatin with gemc-
itabine is the preferred regimen [123], irrespective of PD-
L1 status [124].

6.3.2.1.1.3. Maintenance therapy after first-line platinum-
based chemotherapy

Maintenance avelumab is recommended for patients
with a complete/partial response or stable disease after four
to six cycles of platinum-based chemotherapy. Data from a
phase 3 RCT showed that avelumab maintenance therapy
after four to six cycles of gemcitabine plus cisplatin or car-
boplatin (started within 10 wk of completion of first-line
platinum-based chemotherapy) significantly prolonged OS
in comparison to best supportive care alone for patients
with advanced or metastatic UC who experienced not pro-
gression during, or a response to, first-line chemotherapy
(hazard ratio [HR] 0.69, 95% CI 0.56–0.86) [114,125]. An
increase in median OS from 14 to 21 mo was observed with
avelumab.

6.3.2.1.1.4. Patients unfit for platinum-based combination
chemotherapy

Pembrolizumab and atezolizumab are alternative
choices for patients who are PD-L1–positive and not eligible
or fit for platinum-based chemotherapy. In a single-arm
phase 2 trial (n = 370) in cisplatin-ineligible UC, pem-
brolizumab monotherapy was associated with an objective
response rate of 26% among 69 patients with metastatic
UTUC [126]. In the overall cohort, PD-L1 expression of 10%
was associated with a greater response rate to pem-
brolizumab. In a single-arm phase 2 trial (n = 119) in
cisplatin-ineligible UC, atezolizumab monotherapy was
associated with an objective response rate of 39% among
33 patients (28%) with metastatic UTUC [127]. Median OS
in the overall cohort was 15.9 mo. For both studies,
treatment-related toxicity was in line with previous reports
[121].

6.3.2.1.2. Second-line setting.
6.3.2.1.2.1. Immunotherapy

A phase 3 RCT including 542 patients who received prior
platinum-based chemotherapy for advanced UC showed
that pembrolizumab decreased the risk of death in compar-
ison to second-line chemotherapy (investigator choice of
paclitaxel, docetaxel, or vinflunine), with median OS of
10.3 mo for pembrolizumab and 7.4 mo for chemotherapy
(HR 0.73, 95% CI 0.59–0.91) [128]. Responses were more fre-
quent and durable with pembrolizumab than with
chemotherapy (21% vs 11%). In the UTUC subgroup
(n = 75, 13.8%), the OS benefit seemed to be greater (50%).

On the basis of single-arm phase 1 or 2 trials only, and
with some methodological caveats, immunotherapies such
as nivolumab [129], avelumab [130,131], and durvalumab
[132] have shown objective response rates ranging from
17.8% [132] to 19.6% [129] and median OS ranging from
7.7 mo to 18.2 mo for patients with platinum-resistant
metastatic UC.

The immunotherapy combination of nivolumab plus ipil-
imumab showed significant antitumour activity with an
objective response rate of up to 38% in a phase 1/2 multi-
centre trial including 78 patients with metastatic UC pro-
gressing after platinum-based chemotherapy [133].

6.3.2.1.2.2. Novel agents
6.3.2.1.2.2.1. FFGFR inhibition
Erdafitinib, a pan-FGFR tyrosine kinase inhibitor of

FGFR1–4, was associated with a 40% radiological response
rate (Response Evaluation Criteria in Solid Tumours) in a
phase 2 trial of 99 patients with locally advanced or meta-
static UC who experienced progression after first-line
chemotherapy and harboured a genomic FGFR alteration
(FGFR2/3 mutations or FGFR3 fusions) [134].

6.3.2.1.2.2.2. Antibody-drug conjugates
In a phase 3 trial of enfortumab vedotin for the treat-

ment of patients with locally advanced or metastatic UC
who had previously received platinum-containing
chemotherapy and experienced disease progression during
or after treatment with a PD-1 or PD-L1 inhibitor, enfor-
tumab vedotin significantly prolonged survival in compar-
ison to standard chemotherapy (median OS 12.88 vs 8.97
mo) [135].
6.3.2.1.3. Third-line setting.In an open-label phase 2 trial,
108 patients with disease progression after platinum-
based chemotherapy and checkpoint inhibitors were trea-
ted with the antibody-drug conjugate sacituzumab govite-
can. The objective radiological response rate was 27%,
with median duration of response of 7.2 mo, median
progression-free survival (PFS) of 5.4 mo, and median OS
of 10.9 mo. However, the proportion of patients with UC
was not mentioned in the publication [136].

A preplanned subgroup analysis for the phase 3 RANGE
trial assessed the impact on outcomes and safety of ramu-
cirumab added to docetaxel after disease progression on
both platinum-based chemotherapy and immune check-
point inhibitors [137]. Median PFS was 3.15 mo with ramu-
cirumab/docetaxel versus 2.73 mo with placebo/docetaxel
(HR 0.786, 95% CI 0.404–1.528; p = 0.4877).

6.3.2.2. Surgery.
6.3.2.2.1. RNU.
Although evidence remains very limited, RNU may be asso-
ciated with better CSS [138,139] and an OS benefit in
selected patients, especially those fit enough to receive
cisplatin-based chemotherapy [138,140]. It is noteworthy
that these benefits may be limited to patients with only
one metastatic site [138]. Indications for RNU in this setting
should mainly be reserved for palliative care aimed at con-
trolling symptomatic disease [141] (LE: 3).
6.3.2.2.2. Metastasectomy.In the absence of data from RCTs,
patients should be evaluated on an individual basis and the
decision to perform metastasectomy (surgically) should be
made following a shared decision-making process with
the patient (LE: 3).

Table 6 summarises guidelines for the management of
UTUC.



Table 6 – Guidelines for the management of UTUC

Recommendation Strength
rating

Low-risk localised disease
Offer kidney-sparing management as a primary treatment option to patients with low-risk tumours. Strong
High-risk nonmetastatic disease
Perform RNU in patients with high-risk nonmetastatic UTUC. Strong
Perform open RNU in non–organ-confined UTUC. Weak
Perform a template-based lymphadenectomy in patients with high-risk nonmetastatic UTUC. Weak
Offer adjuvant platinum-based chemotherapy after RNU to patients with pT2–4 and/or pN+ disease. Strong
Deliver a postoperative bladder instillation of chemotherapy to lower the intravesical recurrence rate. Strong
Discuss adjuvant nivolumab with patients unfit for, or who decline, platinum-based adjuvant chemotherapy for �pT3 and/or pN+ disease after

RNU alone, or �ypT2 and/or ypN+ disease after neoadjuvant chemotherapy, followed by RNU.
Weak

Offer distal ureterectomy to selected patients with high-risk tumours limited to the distal ureter. Weak
Offer kidney-sparing management to high-risk patients with imperative indication on a case-by-case basis, in consultation with the patient. Strong
Metastatic disease
First-line treatment for platinum-eligible patients
Offer platinum combination chemotherapy to platinum-eligible patients. Strong
Offer cisplatin-based chemotherapy with gemcitabine/cisplatin or HD-MVAC to cisplatin-eligible patients. Strong
Offer maintenance avelumab to patients who did not have disease progression after 4–6 cycles of gemcitabine plus cisplatin/carboplatin. Strong
First-line treatment in patients ineligible for cisplatin or carboplatin
Offer gemcitabine/carboplatin chemotherapy to cisplatin-ineligible patients. Strong
Offer a checkpoint inhibitor (pembrolizumab or atezolizumab) to patients with PD-L1–positive tumours. Weak
Second-line treatment
Offer a checkpoint inhibitor (pembrolizumab) to patients with disease progression during or after platinum-based combination chemotherapy

for metastatic disease.
Strong

Offer enfortumab vedotin to patients previously treated with platinum-containing chemotherapy and who had disease progression during or
after treatment with a PD-1 or PD-L1 inhibitor.

Strong

Only offer vinflunine to patients for metastatic disease as second-line treatment if immunotherapy or combination chemotherapy is not
feasible. Alternatively, offer vinflunine as third- or subsequent-line treatment.

Strong

Offer erdafitinib as subsequent-line therapy to platinum-refractory patients with FGFR DNA genomic alterations (FGFR2/3 mutations or FGFR3
fusions).

Weak

Offer nephroureterectomy as a palliative treatment to symptomatic patients with resectable locally advanced tumours. Weak

HD-MVAC = high-dose intensity methotrexate, vinblastine, adriamycin, and cisplatin; RNU = radical nephroureterectomy; UTUC = upper tract urothelial
carcinoma.

Table 7 – Guidelines for follow-up of UTUC

Recommendation Strength
rating

After RNU
Low-risk tumours
Perform cystoscopy at 3 mo. If negative, perform subsequent cystoscopy 9 mo later and then yearly for 5 yr. Weak
High-risk tumours
Perform cystoscopy and urinary cytology at 3 mo. If negative, repeat subsequent cystoscopy and cytology every 3 mo for a period of 2 yr, and

every 6 mo thereafter up to 5 yr, and then yearly.
Weak

Perform CT urography and chest CT every 6 mo for 2 yr, and then yearly. Weak
After kidney-sparing management
Low-risk tumours
Perform cystoscopy and CT urography at 3 and 6 mo, and then yearly for 5 yr. Weak
Perform URS at 3 mo if no second-look URS was performed. Weak
High-risk tumours
Perform cystoscopy, urinary cytology, CT urography, and chest CT at 3 and 6 mo, and then yearly. Weak

CT = computed tomography; RNU = radical nephroureterectomy; URS = ureteroscopy.
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7. Follow-up

The aims for follow-up after treatment for UTUC are to com-
ply with patient rehabilitation needs, to detect recurrent or
new primary tumours within the urothelium, and to detect
regional and distant metastases. Patient, tumour, and treat-
ment characteristics have an impact when designing inter-
val, length, and modalities for follow-up of an individual
patient. Bladder recurrence is not considered a distant
recurrence.
After RNU for low-risk tumours and a negative cys-
toscopy at 3 mo postoperatively, a subsequent cystoscopy
9 mo later and yearly cystoscopy for 5 yr are recommended
on the basis of follow-up data for low-risk Ta BC [142].
Screening for metastases during follow-up is not manda-
tory; CTU in cases with a tumour-free bladder during
follow-up is also not mandatory owing to the low risk of
metachronous UTUC [143].

When RNU has been performed for high-risk tumours,
stringent follow-up is mandatory to detect metachronous
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bladder tumours (probability increases over time [144]),
local recurrence, and distant metastases. The risk of bladder
recurrences and other-site recurrences decreases at 4 yr
after RNU, suggesting that less intensive annual cystoscopy
and cross-sectional imaging including CTU is sufficient
thereafter [145].

After kidney-sparing management for low-risk UTUC and
no upstaging or upgrading after an early second-look ure-
teroscopy after 6–8 wk [79] or in the resection specimen
after segmental ureteric resection, cystoscopy and CT urog-
raphy should be performed at 3 and 6 mo, and then yearly
for 5 yr [146].

In patients treated with a kidney-sparing approach for
high-risk tumours, the indication (imperative vs nonimper-
ative) affects the surveillance regimen because of the conse-
quences of recurrent disease. However, the ipsilateral UUT
still requires careful and long-term follow-up owing to the
high risk of disease recurrence [147] and progression to
RNU, even beyond 5 yr [148].

It is not known how patients with Lynch syndrome with-
out and with UTUC should be followed over the long term
given the inadequacy of surveillance involving nonvisible
haematuria assessment [149] and urine cytology [150], par-
ticularly for individuals who are MSH2 mutation carriers [8]
and those who have already developed a UTUC.

Table 7 summarises the guidelines on follow-up for
UTUC.
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