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Key findings and limitations: Key recommendations emphasise the importance of thor-
ough diagnosis, treatment, and follow-up for patients with UTUC. The guidelines stress
the importance of appropriate treatment taking into account patient values and prefer-
ences. Key updates in the 2025 UTUC guidelines include: significant changes to the rec-
ommendations for UTUC diagnosis; complete revision of the sections addressing risk
stratification, ureteroscopy, and the surgical approach for radical nephroureterectomy;
addition of four new recommendations, two related to kidney-sparing management of
localised low-risk UTUC and a further two related to management of high-risk non-
metastatic UTUC; a review and adaptation of recommendation for UTUC follow-up;
and addition of a new section addressing quality indicators for UTUC management.

Conclusions and clinical implications: This overview of the 2025 EAU guidelines on UTUC
offers valuable insights into risk factors, diagnosis, classification, treatment, and follow-
up for UTUC. The guidelines contain information on the management of individual
patients according to the current best evidence and are designed for effective integration
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Ureter
Urothelial carcinoma

in clinical practice.

© 2025 European Association of Urology. Published by Elsevier B.V. All rights are
reserved, including those for text and data mining, Al training, and similar technologies.

1. Introduction

We present a summary of the 2025 update for the European
Association of Urology (EAU) guidelines on localised and
metastatic upper urinary tract urothelial carcinoma (UTUC).
Separate EAU guidelines are available addressing non-
muscle-invasive bladder cancer (NMIBC) [1], muscle-
invasive and metastatic bladder cancer (MIBC) [2], and pri-
mary urethral carcinoma [3].

It must be emphasised that although clinical guidelines
present the best evidence available to the experts, following
guideline recommendations will not necessarily result in
the best outcome. Guidelines can never replace clinical
expertise when making treatment decisions for individual
patients, but can help in focusing decisions that also take
the personal values, preferences, and individual circum-
stances of patients into account. Guidelines are not man-
dates and do not purport to be a legal standard of care.

2. Methods

For the 2025 UTUC guidelines, new and relevant evidence
has been identified, collated, and appraised via a structured
assessment of the literature. A broad and comprehensive
scoping exercise covering all areas of the UTUC guidelines
was performed. A detailed search strategy is available
online (https://uroweb.org/guidelines/upper-urinary-tract-
urothelial-cell-carcinoma/publications-appendices).
Recommendations included in the guidelines were
developed by the panel to prioritise clinically important
care decisions. The strength of each recommendation is
determined by the balance between desirable and undesir-
able consequences of alternative management strategies,
the quality of the evidence (including certainty of esti-
mates), and the nature and variability of patient values
and preferences. Strong recommendations typically indicate
a high degree of evidence quality and/or a favourable bal-
ance of benefits/harms and patient preferences. Weak rec-
ommendations typically indicate lower quality evidence

and/or an equivocal balance between benefits and harms,
and uncertainty or variability in patient preferences [4].

3. Guidelines

3.1. Epidemiology, aetiology and pathology

3.1.1. Epidemiology

Urothelial carcinoma (UC) is the second most common uro-
logical malignancy in developed countries [5]. UCs can be
localised in the lower (bladder and urethra) and/or the
upper (pyelocaliceal cavities and ureter) urinary tract. Blad-
der cancer (BC) accounts for 90-95% of UCs. UTUC accounts
for only 5-10% of UCs with an estimated annual incidence
in Western countries of almost two cases per 100 000
inhabitants [1]. Peak UTUC incidence occurs in the group
aged 70-90 yr, and UTUC is twice as common among men
[6].

Approximately two-thirds of patients who present with
UTUC have muscle-invasive disease at diagnosis, in compar-
ison to 15-25% of patients diagnosed with de novo BC [7].
Approximately 9% of patients present with metastases [8].
Concurrent BC is present in 17% of UTUC cases [9]; a history
of BC is found in 41% of American men but only 4% of Chi-
nese men with UTUC [10]. UTUC prevalence ranged from
7.5% to 25% among patients with high-risk NMIBC treated
with intravesical bacillus Calmette-Guérin (BCG) [11-13]
and from 3% to 5% among patients with MIBC treated with
radical cystectomy [14].

Following treatment for UTUC, recurrence in the bladder
occurs in 29% of UTUC cases, depending on patient-,
tumour- and treatment-specific characteristics [15]. The
recurrence rate in the contralateral upper tract is 2-5% [16].

3.1.2. Risk factors

3.1.2.1. Environmental risk factors. A number of environ-
mental risk factors have been implicated in UTUC develop-
ment [17,18]. With the exception of smoking and
aristolochic acid, no strong evidence supports a causative
role for these factors. Tobacco exposure increases the rela-
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tive risk of developing UTUC by 2.5- to 7.0-fold [19-21].
Aristolochic acid has negative effects on the urinary system
via irreversible injury to renal proximal tubules that results
in chronic tubulointerstitial disease, while its mutagenic
properties can lead to UTUC [22-24]. However, it is esti-
mated that less than 10% of individuals exposed to aris-
tolochic acid develop UTUC [24].

3.1.2.2. Genetic risk factors. Lynch syndrome is charac-
terised by a predisposition to early-onset colorectal cancer
and several extracolonic malignancies related to pathogenic
germline mutations in an allele of one the mismatch repair
(MMR) genes MLH1, MSH2, MSH6, or PMS2. After colorectal
and endometrial cancers, UTUC is the third most common
malignancy in the Lynch syndrome spectrum [25]. Identifi-
cation of Lynch syndrome-related UTUC has important clin-
ical implications for both the patient and their relatives
given the high risk of developing multiple different malig-
nancies in carriers and the strong hereditary predisposition
of this condition. Germline mutations in MMR genes can be
found in 1-3% of patients with UTUC [26]. From a genetic
perspective, the majority of tumours develop in MSH2 and
MSH6 mutation carriers [27]. From a clinical perspective,
the Amsterdam II criteria are predominantly used to iden-
tify families at higher risk of Lynch syndrome [28]. A
UTUC-specific study has suggested that age <60 yr at initial

diagnosis and a personal history of any other Lynch-related
malignancy could be associated with higher risk of Lynch
syndrome in these patients [29]. A simplified screening tool
for UTUC patients has been proposed and is presented in
Fig. 1.

Using this simplified screening tool, the proportion of
UTUC patients with a suspicion of Lynch-related disease
could be more than 20% [30]. Importantly, patients with
UTUC who are identified as being at high risk of Lynch syn-
drome on the basis of clinical criteria should undergo germ-
line DNA sequencing and family counselling (Table 1)
[31,32]. However, given the limited diagnostic performance
of clinical criteria, UTUC tumour specimens from patients
with no suspicion of genetic predisposing factors could be
tested for microsatellite instability (MSI) via polymerase
chain reaction or for deficient MMR using immunochem-
istry [33]. An MSI or deficient MMR phenotype can be iden-
tified in 1.7-46% or 2.4-57% of cases, respectively [33]. As
for any clinical suspicion of hereditary UTUC, those with a
positive test should also undergo germline DNA sequencing
and family counselling [26,34-37].

3.1.3. Histology and classification
Tumours in the upper urinary tract are almost always UCs,

and pure nonurothelial histology is rare [38,39]. However,
histological subtypes are present in approximately 25% of

UTuUC

v

Systematic screening during medical interview
(modified Amsterdam Il criteria)

\ 4

A 4

Suspicion of hereditary UTUC
- Age <60 yr
or

or

or

- Personal history of Lynch-spectrum cancer
- One first-degree relative <50 yr with Lynch-spectrum cancer

- Two first-degree relatives with Lynch-spectrum cancer

No suspicion of hereditary
uTuC?
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Fig. 1 - Selection of patients with UTUC for Lynch syndrome screening during the first medical interview. MMR = mismatch repair; PCR = polymerase chain
reaction; UTUC = upper urinary tract urothelial carcinoma. * These patients may benefit from MMR deficiency screening via PCR or immunohistochemistry. A
positive result should prompt subsequent testing for germline DNA sequencing mutations in MMR genes (MLH1, MSH2, MSH6, and PSM2).
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Table 1 - Recommendations for UTUC epidemiology, aetiology, and
histology

Recommendation Strengthrating

Evaluate patient and family history to screen patients for Strong
Lynch syndrome using the modified Amsterdam II
criteria.

Perform germline DNA sequencing in patients with a
clinical suspicion of hereditary UTUC.

Offer testing for mismatch repair proteins or Weak
microsatellite instability in patients without a clinical
suspicion of hereditary UTUC.

Strong

UTUC = upper urinary tract urothelial carcinoma.

UTUCs [40,41]. UTUCs with different subtypes are of high
grade and have worse prognosis than pure UC [41-43]. Col-
lecting duct carcinomas, which may seem to share similar
characteristics with UCs, have a unique transcriptomic sig-
nature and are considered as renal tumours [44].

3.14. Molecular background of UTUCs

A number of molecular classification studies have been able
to demonstrate genetically distinct UTUC groups via evalu-
ation of DNA, RNA, and protein expression. The most com-
mon genomic alterations are in FGFR3, chromatin
remodelling genes (KMT2D and KDMG6A), TP53/MDM2, and
other typical tumour suppressor genes/oncogenes such as
CDKN2A and RAS [45].

3.2 Classification and staging systems

3.2.1. Classification

The classification and morphology of UTUC and BC are sim-
ilar [1]. However, because sample acquisition may be inad-
equate, it is often difficult to distinguish between
noninvasive papillary tumours [46], flat lesions (carcinoma
in situ [CIS]), and invasive carcinoma in biopsies. Therefore,
histological grade is often used for clinical decision-making,
as it is strongly associated with pathological stage [47].

3.2.2. TNM staging

The TNM classification is shown in Table 2 [48]. The regio-
nal lymph nodes (LNs) are the hilar and retroperitoneal
nodes, as well as the pelvic nodes for the mid-ureter and
distal ureter. Laterality does not affect nodal classification.

3.2.3. Tumour grade

In 2004 and 2022, the World Health Organisation (WHO)
published a new UC histological classification with different
patient stratification between individual categories in com-
parison to the older 1973 WHO classification [49-51]. The
EAU guidelines are still based on both the 1973 and
2004/2016 WHO classifications since most of the published
studies used the 1973 classification [46].

3.3. Diagnosis

3.3.1. Symptoms

The diagnosis of UTUC may be incidental or symptom-
related. The most common symptom is haematuria [52].
Flank pain, due to clot or tumour tissue obstruction, can
occur in 20-32% of cases [52]. Preoperative symptoms at
diagnosis are associated with worse prognosis [53].

Table 2 - TNM 2016 classification for upper tract urothelial cell
carcinoma [48]

T: Primary tumour

TX Primary tumour cannot be assessed

TO No evidence of primary tumour

Ta Noninvasive papillary carcinoma

Tis Carcinoma in situ

T1 Tumour invades subepithelial connective tissue

T2 Tumour invades muscularis

T3 (Renal pelvis) Tumour invades beyond muscularis into peripelvic fat
or renal parenchyma

(Ureter) Tumour invades beyond muscularis into periureteric fat

T4 Tumour invades adjacent organs or through the kidney into
perinephric fat

N: Regional lymph nodes

NX Regional lymph nodes cannot be assessed

NO No regional lymph node metastasis

N1 Metastasis in a single lymph node 2 cm or less in the greatest
dimension

N2 Metastasis in a single lymph node more than 2 cm, or multiple
lymph nodes

M: Distant metastasis

MO No distant metastasis

M1 Distant metastasis

3.3.2. Imaging

3.3.2.1. Computed tomography. Computed tomography
(CT) urography has the highest diagnostic accuracy among
the imaging techniques available [54]. A meta-analysis of
13 studies comprising 1233 patients revealed pooled CT
urography sensitivity of 92% (95% confidence interval [CI]
0.85-0.96) and pooled specificity of 95% (95% CI 0.88-
0.98) for UTUC detection [55]. Rapid acquisition of thin sec-
tions yields high-resolution images of both upper urinary
tracts that can be viewed in multiple planes to assist with
diagnosis without loss of resolution. The presence of
enlarged LNs on CT is highly predictive of metastases in
UTUC [56,57]. The risk of thoracic metastases is extremely
low in low-risk UTUC.

3322 Magnetic resonance urography. Magnetic resonance
(MR) urography is indicated in patients who cannot
undergo CT urography, usually when radiation or iodinated
contrast media are contraindicated [58]. The sensitivity of
MR urography for tumours <2 cm is 75% after contrast injec-
tion [58].

3.3.23. 18E_Fluorodeoxglucose positron emission tomography/
CT. A retrospective multicentre study on the use of 'SF-
fluorodeoxglucose (FDG) positron emission tomography
(PET)/CT for detection of nodal metastasis in 117 surgically
treated UTUC cases revealed promising sensitivity of 82%
and specificity of 84%. Suspicious LNs on FDG-PET/CT were
associated with worse recurrence-free survival (RFS) [59].
These results warrant further validation and comparison
with MR and CT. FDG-PET can also be used to assess nodal
and distant metastases in patients unfit for iodinated con-
trast media because of renal impairment and/or allergy.

3.3.3. Cystoscopy
Urethrocystoscopy is an integral part of the UTUC workup
to rule out concomitant BC [9,60].
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3.34. Cytology and urinary markers

Voided urine cytology may indicate high-grade UTUC when
bladder cystoscopy is normal, and in the absence of CIS in
the bladder and prostatic urethra [1,61]. Voided urine cytol-
ogy is less sensitive for UTUC than cytology for urine selec-
tively obtained from the affected upper tract [62]. In a
recent study, barbotage cytology detected up to 91% of can-
cers [63]. In a systematic review of 25 studies on cytology
and urinary markers, cytology and fluorescence in situ
hybridisation (FISH) were most commonly used [64]. FISH,
multiplex urinary markers, and cytology could be helpful
as ancillary tools for detecting UTUC; however, further con-
firmation in well-designed prospective comparative trials is
needed.

3.3.5. Diagnostic ureteroscopy

Flexible ureteroscopy (URS) is used if necessary to confirm
the diagnosis of UTUC via visualisation of the ureter, renal
pelvis, and collecting system, with biopsy of suspicious
lesions. URS is also essential for meticulous tumour map-
ping before considering kidney-sparing options for UTUC.
The presence, appearance, multifocality, and size of the
tumour can be estimated during URS. In addition, URS biop-
sies can determine tumour grade in more than 90% of cases
with a low false-negative rate, regardless of sample size
[65]. However, undergrading and understaging leading to
inaccurate risk stratification can occur with diagnostic
URS biopsy when compared to nephroureterectomy speci-
mens [47,66,67].

URS also facilitates selective ureteral sampling for cytol-
ogy [68]. Stage assessment using URS biopsy can be inaccu-
rate, so combining URS biopsy grade, imaging findings, and
urinary cytology may help in deciding between radical
nephroureterectomy (RNU) and a kidney-sparing approach
[68,69]. In a meta-analysis comparing URS versus no URS
before RNU, eight out of 12 studies found an increase in
the risk of intravesical recurrence for those undergoing
URS [70]. Performing a biopsy during URS was also identi-
fied as a risk factor for intravesical recurrence [70]. A second
systematic review of 16 studies showed that URS alone was
not significantly related to intravesical recurrence, whereas

Table 3 - Recommendations for the diagnosis of UTUC

Recommendation Strengthrating

Perform urethrocystoscopy to rule out bladder tumour.  Strong

Perform voided urinary cytology in any case with Weak
suspicion of upper tract tumour.

Perform CT, or MRI if CT is contraindicated, with
urography for diagnosis and staging of all upper tract
tumours.

Perform chest CT for cases with high-risk tumours. Strong

18E_Fluorodeoxglucose PET/CT may be used to rule out ~ Weak
metastases in high-risk disease.

Use diagnostic URS if imaging and voided urine cytology Strong
are not sufficient for diagnosis and/or risk stratification
of patients suspected to have UTUC.

Test for FGFR 2/3 alterations at initial diagnosis in the
metastatic setting.

Strong

Strong

CT = computed tomography; MRI = magnetic resonance imaging; PET =
positron emission tomography; URS = ureteroscopy; UTUC = upper
urinary tract urothelial carcinoma.

URS with a biopsy significantly increased the risk of subse-
quent intravesical recurrence, albeit without an impact on
recurrences outside the urinary tract and overall survival
(0S) [71].

Technical developments for flexible ureteroscopes and
the use of novel imaging techniques may improve the visu-
alisation and diagnosis of flat lesions [72].

3.36. Molecular testing

Next-generation sequencing should be used to test for
FGFR2/3 alterations in the metastatic setting (see Sec-
tion 3.5.3.2.2), preferably in tissue from an invasive part of
the tumour or metastatic site (Table 3) [73,74].

34. Risk stratification

34.1. Factors for clinical decision-making

The main prognostic factor in UTUC is pathological tumour
stage [68,75]. UTUCs that invade the muscle have poor
prognosis. In a large UTUC series from the Netherlands,
the 5-yr cancer-specific survival (CSS) rate was 86% for
non-muscle-invasive tumours, 70% for muscle-invasive
organ-confined tumours, and 44% for locally advanced
tumours [76]. A contemporary Surveillance, Epidemiology
and End Results analysis of RNU for high-risk disease
showed 5-yr CSS rates of 86% for T1 NO, 77% for T2 NO,
63% for T3 NO, and 39% for T4 NO/T.ny N1-2 disease [77].

34.1.1. Tumour grading. Tumour grade reflects tumour
aggressiveness and could serve as a surrogate predictor of
disease progression. It has been shown that a higher tumour
grade is associated with high rates of disease recurrence
and worse CSS following initial RNU [7,78]. Histological
grade is one of the most important surrogate markers for
pathological stage in UTUC. Multiple studies have estab-
lished a strong correlation between high-grade tumours
and advanced pathological stages, particularly muscle-
invasive disease (>pT2). Similarly, another study found that
tumour grade is a reliable predictor of non-organ-confined
disease, showing that high-grade tumours have a signifi-
cantly higher likelihood of metastasis and are an indepen-
dent predictor of CSS and RFS following RNU [7].
Consequently, histological grade serves as a critical factor
in guiding clinical decisions, particularly when imaging
and biopsy results are insufficient for accurate staging.

34.1.2. Histological subtypes. Histological UC subtypes are
associated with worse CSS and OS [41]. The subtypes most
studied are squamous UC [79], sarcomatoid UC [42], and
micropapillary UC [42], all of which are consistently associ-
ated with locally advanced disease and worse outcomes
[80]. For patients harbouring histological UC subtypes,
RNU should be recommended during the shared-decision
making process owing to the higher risk of disease
progression.

3.4.1.3. Local invasion on CT. CT urography remains the
main tool for initial diagnosis of UTUC. Several studies have
demonstrated that CT urography provides high diagnostic
accuracy for UTUC detection [55]. A meta-analysis revealed
that CT urography has sensitivity of 92% and specificity of
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95% for identifying muscle-invasive disease [55]. Moreover,
another study demonstrated that CT can accurately predict
pathological stage, particularly when identifying peripelvic
fat invasion and non-organ-confined tumour (NOCT), which
are critical indicators of advanced UTUC [81]. While biop-
sies may sometimes understage UTUC because of limited
sample size, CT imaging offers a noninvasive and compre-
hensive assessment of tumour invasion, especially in cases
of large or deeply invasive lesions [81]. For local staging,
CT urography can also provide additional information on
local invasion into the renal parenchyma, renal pelvis, and
periureteric tissue [82]. After adjusting for tumour size
and hydronephrosis, local invasion on CT remains a signifi-
cant risk factor for NOCT [82]. These findings indicate that
CT urography is a valuable modality in the preoperative
assessment of UTUC and in guiding appropriate treatment
strategies according to tumour stage, particularly NOCT.
However, the ability of CT to differentiate Ta, T1, and T2
tumours is low.

34.14. Multifocality. It has been reported that approxi-
mately 7-42% of UTUC cases harbour multifocal tumours
[83-85]. Patients with multifocal tumours are more likely
to have advanced-stage disease and worse prognosis
despite treatment with RNU [83-85]. However, multifocal
tumours can also be present in otherwise low-grade UTUC.
It is important to note that the definition of multifocality
varies among studies. Some studies consider the number
of lesions [84], while others focus on tumour location (ie,
both renal pelvis and ureter) [83,85,86]. Therefore, tumour
multifocality should not be used as the sole factor for risk
stratification.

3.4.1.5. Hydroureteronephrosis. Hydroureteronephrosis
has been linked to advanced disease and poor prognosis in
patients treated with RNU. A meta-analysis of 22 studies
involving 7542 patients found that preoperative

hydroureteronephrosis was significantly associated with
ureteral tumour location, advanced tumour stage, and LN
metastasis [87]. In addition, preoperative
hydroureteronephrosis was independently associated with
worse OS, CSS, and disease-free survival (DFS) [87]. How-
ever, as for multifocality, it is important to note that the def-
inition of hydronephrosis varies among studies, with
heterogeneity and potential confounding factors. Taking
into consideration that some otherwise low-risk tumours
might exhibit some degree of upper tract dilation, the pres-
ence of signs of obstruction should be considered alongside
other high-risk factors (Fig. 2).

3.4.1.6. Tumour size. Greater tumour size is linked to a
higher risk of muscle-invasive disease and NOCT in both
ureteral and renal pelvis UTUC cases [88]. A meta-analysis
of 32 292 patients confirmed that larger tumour size is sig-
nificantly associated with worse OS, CSS, and DFS, as well as
intravesical recurrence [88]. In renal pelvis UTUC, for which
median tumour size ranges from 3.5 to 4.0 cm, each 1-cm
increment in tumour size increases the risk of harbouring
muscle-invasive disease at RNU by 1.25-fold [89]. A multi-
institutional study involving 932 patients suggested that a
tumour size of 2 cm serves as the optimal threshold for
identifying high-risk disease (>pT2 UTUC) [90]. However,
measurement of tumour size lacks standardisation, leading
to interassessor variability. Overall, like tumour multifocal-
ity and hydroureteronephrosis, tumour size assessment suf-
fers from heterogeneity and potential confounding factors.
Tumour size should be considered as a continuous variable
associated with stage, but is insufficient by itself for precise
risk stratification.

34.1.7. Risk stratification for clinical decision-making. The
factors to consider for risk stratification (Table 4) and the
weight given to each factor are presented in Fig. 2. Grade
remains the most important surrogate factor reflecting

UTUC

v
Low-risk UTUC @

Unifocal disease

Tumour size <2 cm

Negative for high-grade cytology
Low-grade URS biopsy

No invasive aspect on CT

v
High-risk UTUC

Strong criteria for high risk definition:
* High-grade cytology

¢ High-grade URS biopsy

* Local invasion on CT

* Histological subtype

Weak criteria for high risk definition: ¢
* Multifocal disease

¢ Tumour size 22 cm

* Hydronephrosis

Fig. 2 - Stratification of nonmetastatic UTUC according to the risk of progression to >pT2/non-organ-confined disease. CT = computed tomography; URS =
ureteroscopy; UTUC = upper urinary tract urothelial carcinoma. ? All of these factors need to be present. ® Any of these factors needs to be present. € In the
presence of low-grade tumour, these factors are not strong predictors of invasive disease.
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Table 4 - Recommendation for risk stratification of upper urinary
tract urothelial carcinoma

Recommendation Strength
rating
Use prognostic factors to risk-stratify patients for Strong

therapeutic guidance.

tumour stage and aggressiveness. The level of evidence for
tumour size, multifocality, and hydronephrosis as individ-
ual surrogates for high risk of progression remains low.
Therefore, for cases with low-grade disease associated with
these factors, a shared decision-making process with the

UTUC

!

patient is important to agree on the therapeutic strategy
(kidney-sparing option or RNU).

3.4.2. Bladder recurrence

A meta-analysis of available data identified significant pre-
dictors of bladder recurrence after RNU [15]. Three cate-
gories of predictors of higher risk of bladder recurrence
were proposed:

1. Patient-specific factors: male sex, previous BC, smoking,
and preoperative chronic kidney disease.

2. Tumour-specific factors: positive preoperative urinary
cytology, tumour grade, ureteral location, multifocality,
tumour diameter, invasive pT stage, and necrosis [91,92].

Diagnostic evaluation:
CTU, urinary cytology, cystoscopy

A 4

+ Flexible ureteroscopy with biopsies

v
Low-risk UTUC

4
High-risk UTUC 2

Kidney-sparing surgery: 4
flexible ureteroscopy or
segmental resection
or percutaneous approach

Recurrence

RNU (prefer open in cT3, cN+)
+ template lymphadenectomy

A 4

Close and stringent follow-up —————

Diagnosis Treatment Follow-up

v

Single postoperative
dose of intravesical
chemotherapy

!

pT2-T4, pNO- pT3-4/pN+
N3,M0 platinum-
or pT any N1-3, ineligible
MO PD-L1+

v v

Nivolumab or
pembrolizumab

Platinum-based
chemotherapy

Fig. 3 - Proposed flowchart for the management of UTUC. CTU = computed tomography urography; RNU = radical nephroureterectomy; UTUC = upper urinary
tract urothelial carcinoma. ? In patients with a solitary kidney, consider a more conservative approach. ” In patients with low-grade disease without invasive

features, consider a more conservative approach.
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uUTuUC

Ureter

Mid and proximal Distal

y ¥
Low risk High risk &b ‘ Low risk ‘ High risk 20

v

1. Distal 1. RNU

Kidney

Renal pelvis

Low risk ‘ High risk &b Low risk ‘ ‘ High risk &b
v v v v
1. URS 1. RNU 1. URS 1. RNU
2.RNU ¢ +LND 2. Percutaneous +LND

1. URS 1. RNU

2. Segmental +LND ureterectomy or

ureteric resection + perioperative or 2. Distal

and uretero- intravesical CTx 2. URS ureterectomy
ureterostomy* + postoperative +LND

systemic CTx

+ perioperative

+ perioperative
intravesical CTx

+ perioperative
intravesical CTx
+ postoperative
systemic CTx

+ perioperative
intravesical CTx
+ postoperative
systemic CTx

intravesical CTx
+ postoperative
systemic CTx

Diagnosis Treatment Follow-up

Fig. 4 - Surgical treatment according to location and risk status. 1 = first treatment option; 2 = secondary treatment option. CTx = chemotherapy; LND = lymph
node dissection; RNU = radical nephroureterectomy; URS = ureteroscopy; UTUC = upper urinary tract urothelial carcinoma. ? In patients with a solitary kidney,
consider a more conservative approach. ” In patients with low-grade disease without invasive features, consider a more conservative approach. € In cases not

amendable to endoscopic management.

3. Treatment-specific factors: laparoscopic approach,
extravesical bladder-cuff removal, and positive surgical
margins.

In addition, the use of invasive diagnostic modalities,
particularly URS with biopsy, has been associated with
higher risk of developing bladder recurrence after RNU
[93-95].

3.5. Disease management

All cases with a suspicion of UTUC on the basis of radiology,
cystoscopy, and urine cytology should be discussed in a
multidisciplinary team before diagnostic URS and initiation
of treatment [96]. This is supported by population-based
data revealing greater use of invasive diagnostic modalities
in hospitals with lower case loads [95]. Disease manage-
ment according to tumour location and risk status is out-
lined in Figs. 3 and 4.

3.5.1. Low-risk disease

3.5.1.1. General considerations for kidney-sparing surgery.

Kidney-sparing surgery for low-risk UTUC reduces the mor-
bidity associated with RNU (eg, loss of kidney function)
without compromising oncological outcomes [97]. For
low-risk cancers, kidney-sparing surgery is the preferred
approach, as survival is similar to that after RNU [97,98].
This option should therefore be discussed for all low-risk

Table 5 - Recommendations for kidney-sparing management of
localised low-risk upper urinary tract urothelial carcinoma

Recommendation Strengthrating

Offer kidney-sparing management as the primary Strong
treatment option to patients with low-risk tumours.

Discuss both endoscopic management and distal Strong

ureterectomy for low-risk tumours in the distal ureter
on the basis of tumour characteristics in shared
decision-making with the patient.

Perform second-look ureteroscopy within 8 wk after Weak
initial endoscopic management.

cases, irrespective of the status of the contralateral kidney,
in a shared-decision making process with the patient
(Table 5).

3.5.1.2. Ureteroscopy. Endoscopic ablation should be con-
sidered for patients with low-risk cancer [99,100]. A flexible
ureteroscope is useful in the management of pelvicaliceal
tumours [101]. The patient should be informed of the need
for and be willing and able to comply with an early second-
look URS [102] and stringent surveillance; complete tumour
resection or destruction is necessary [102]. Nevertheless,
there is still a risk of disease progression after endoscopic
management owing to the suboptimal performance of
imaging and biopsy for risk stratification and tumour biol-
ogy [103]. A systematic review revealed comparable sur-
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vival outcomes for endoscopic treatment to RNU at the cost
of higher local recurrence rates and repeated interventions,
but with some uncertainties regarding long-term renal
preservation after endoscopic treatment [104].

Tumour ablation of UTUC during URS is typically per-
formed using holmium and/or thulium lasers, which allow
tumour resection while minimising damage. The procedure
involves direct visual identification of the tumour before
laser vaporisation or excision, which is often followed by
meticulous irrigation to ensure that no residual tumour
fragments remain.

Second-look URS after initial endoscopic treatment is
recommended in the conservative management of UTUC
to ensure complete tumour resection and evaluate residual
disease, and should be performed within 8 wk after initial
endoscopic treatment to assess for residual tumours or
recurrence [102]. Other studies revealed that up to nearly
50% of patients had residual or recurrent disease on
second-look URS, which emphasises the value of early
follow-up [105]. Therefore, early second-look URS plays a
crucial role in optimising the outcomes of conservative
treatment for UTUC by ensuring thorough tumour control.

3.5.1.3. Percutaneous management. Percutaneous manage-
ment can be considered for low-risk UTUC in the renal pel-
vis [99,106]. This option may also be offered for low-risk
tumours in the lower caliceal system that are inaccessible
or difficult to manage via flexible URS.

3.5.14. Ureteral resection. Segmental or distal ureterec-
tomy and ureteral resection with adequate margins, ideally
supported by frozen section analysis, provides sufficient
pathological specimens for staging and grading while pre-
serving the ipsilateral kidney. Direct anastomoses using
either an end-to-end technique or ureteroneocystostomy
are usually performed, but ileal-ureteral substitution or
renal autotransplantation is also technically feasible,
depending on the length of ureter removed [107,108]. Seg-
mental resection of the proximal two-thirds of the ureter is
associated with higher failure rates than for the distal ureter
[109]. The cumulative incidence of ipsilateral upper tract
recurrence is lower after distal ureterectomy with uretero-
neocystostomy for tumours in the distal ureter (0-18%)
[110,111] than after endourological kidney-sparing surgery
(25-85%) [104].

3.5.1.5. Adjuvant instillations.

3.5.1.5.1. Upper urinary tract. Antegrade instillation of
BCG or mitomycin C in the upper urinary tract via percuta-
neous nephrostomy after complete tumour eradication has
been investigated for kidney-sparing management of CIS
[112,113]. Retrograde instillation through a single-] open-
ended ureteric stent is also used. A nephroureterogram is
needed before both the antegrade and retrograde
approaches to rule out ureteric obstruction or leakage, to
confirm that there is no infection, and to ensure a low-
pressure system to avoid pyelovenous influx during instilla-
tion and perfusion. The reflux obtained from a double-]
stent has been used, but this approach is suboptimal
because the drug often does not reach the renal pelvis

[114-117]. The oncological benefit is unproven. Further evi-
dence suggests that an early single adjuvant intracavitary
instillation of mitomycin C in the upper tract for patients
with low-grade UTUC might reduce the risk of local recur-
rence [118].

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

3.5.2. Localised high-risk disease
3.5.2.1. Radical nephroureterectomy.
3.5.2.1.1. Surgical approach. Although the open approach

for RNU has long been standard [7], laparoscopic and
robot-assisted RNU can both be used to treat high-risk
UTUC and provide perioperative benefits such as a lower
risk of complications and shorter hospital stays [119-122].
In addition, equivalent oncological outcomes for all three
procedures have been reported [119-121,123-127], except
for a higher risk of intravesical recurrence after robotic RNU
[128]. It is noteworthy that although laparoscopic RNU was
historically purported to provide inferior oncological out-
comes in locally advanced UTUC [129], with a higher risk
of retroperitoneal dissemination or trocar metastases
[130,131], this was not confirmed for robotic RNU [128].

Regardless of the approach, RNU must be performed
according to oncological principles to prevent tumour
seeding:

1. Perform en bloc removal of the kidney, ureter, and blad-
der cuff.

2. Avoid entry into the urinary tract, except when perform-
ing bladder cuff excision and only after prior clipping of
the ureter and complete drainage of the bladder.

3.5.2.1.2. 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 [15,132-135]. Several techniques to simplify distal
ureter resection have been considered, including the pluck
technique, stripping, transurethral resection of the intramu-
ral ureter, and intussusception. There is no convincing evi-
dence that any of these techniques is equal to complete
bladder-cuff excision [16,133].

3.5.2.2. Lymph node dissection. There is no high-level evi-
dence to support the use of LN dissection (LND) for upper
tract tumours. However, template-based LND and the com-
pleteness of the dissection may improve CSS and reduce the
risk of local recurrence [136]. Given that the risk of LN
metastasis decreases with lower tumour stage [137], LND
is probably unnecessary in patients with Ta/T1 UTUC
[138,139]. However, preoperative clinical tumour staging
is inaccurate; therefore, a template-based LND should be
offered to all patients with high-risk disease who are sched-
uled for RNU, especially given the low risk of major postop-
erative complications [140]. The templates for LND vary
according to primary tumour location [136,141,142] and
their use is likely to have a greater impact on survival than
the number of LNs removed [143].
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3.5.2.3. Kidney-sparing surgery.

35.23.1. Elective indications. Distal ureterectomy: Distal
ureterectomy, especially with adequate surgical margins
according to frozen section analysis, followed by uretero-
neocystostomy for high-risk UTUC located in the distal
ureter only may be associated with similar oncological out-
comes to those after RNU [97,98,144,145]. This procedure
can be performed with concomitant LND. However, given
the low level of evidence, this approach should only be used
in highly selected cases for which the benefits may be
greater than the potential risks.

Ureterorenoscopy or segmental ureterectomy: For patients
with high-risk UTUC but harbouring low-grade disease
without any infiltrative features at imaging, tumour size,
multifocality, or hydronephrosis cannot be systematically
considered as an indication for RNU [146,147]. Alterna-
tively, ureterorenoscopy with laser ablation or segmental
ureterectomy can be proposed on a case-by-case basis if
feasible.
3.5.2.3.2. Imperative indications. Ureterorenoscopy with
laser ablation or segmental ureterectomy can be considered
on a case-by-case basis for patients with high-risk UTUC
and imperative kidney-sparing indications. However, there
is a greater risk of progression after kidney-sparing surgery
for high- versus low-risk UTUC, with a direct impact on sur-
vival [97].

3.5.24. Perioperative chemotherapy.

3.5.24.1. Neoadjuvant treatments. Chemotherapy: The pri-
mary advantage of neoadjuvant chemotherapy (NAC) is the
ability to give cisplatin-based regimens when patients still
have maximal renal function. No RCTs have been published
to date, but prospective data from phase 2 trials showed
that NAC based on cisplatin combination therapy was asso-
ciated with a pathological complete response rate of 14—
19% in high-grade and/or ¢T2-T4 NO MO UTUC [148,149].
In addition, final pathological stage was <ypT1 in more than
60% of the patients included, with an acceptable toxicity
profile. In a systematic review and meta-analysis involving
more than 800 patients, NAC led to a pathological partial
response rate of 43% and downstaging in 33% of patients,
resulting in OS and CSS benefits in comparison to RNU alone
[150]. Nevertheless, the review recommended adjuvant
rather than neoadjuvant treatment.

Table 6 - Definitions of platinum eligibility for systemic treatment
of urothelial carcinoma [2]

Platinum-eligible Platinum-
ineligible
Cisplatin-eligible Carboplatin-eligible °
ECOG PS 0-1 andGFR > ECOG PS 2 orGFR Any of the
50-60 ml/min 30-60 ml/min following:
andAudiometric orNot fulfilling other O G]‘jR <30 ml/
hearing loss grade cisplatin-eligibility min
<2 andGrade <2 criteria o ECOG PS >2
peripheral e ECOG PS 2
neuropathy andNYHA and GFR
class <III cardiac <60ml/min
e Grade >2

insufficiency
comorbidities

ECOG PS = Eastern Cooperative Oncology Group performance status; GFR
= glomerular filtration rate; NYHA = New York Heart Association.
4 Carboplatin is not indicated for neoadjuvant treatment.

Immunotherapy: Only a small phase 2 study involving ten
patients with high-risk UTUC has evaluated the efficacy of
pembrolizumab in the neoadjuvant setting [151]. However,
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.
3.5.24.2. Adjuvant treatments. Bladder instillations: The
rate of bladder recurrence after RNU for UTUC is 22-47%
[133,152]. Two prospective randomised trials [153,154]
and two meta-analyses [155,156] have demonstrated that
a single postoperative dose of intravesical chemotherapy
(mitomycin C or pirarubicin) 2-10 d after surgery reduces
the risk of bladder tumour recurrence within the first years
after RNU for patients without a history of BC. Before instil-
lation, a cystogram can be considered if there is concern
about drug extravasation. On the basis of current evidence,
it is unlikely that additional instillations beyond one periop-
erative instillation of chemotherapy further substantially
reduce the risk of intravesical recurrence [157]. There are
currently no data to support the use of bladder instillation
of chemotherapy after kidney-sparing surgery, as the RCTs
available included only patients who underwent RNU.

Systemic chemotherapy: The multicentre prospective
phase 3 POUT RCT (n = 261) evaluated the benefit of four
cycles of adjuvant chemotherapy with gemcitabine + plat-
inum initiated within 90 d after RNU versus surveillance.
The results revealed a significant improvement in DFS for
patients with pT2-pT4 N,,, or pT.,y N1-3 MO UTUC.
Updated analysis showed 5-yr DFS rates of 62% versus
45% (hazard ratio [HR] 0.55, 95% CI 0.38-0.80; p = 0.001),

Table 7 - Recommendations for the management of high-risk
nonmetastatic UTUC

Recommendation Strengthrating

Discuss all cases with a suspicion of UTUC on imaging in a Strong
multidisciplinary team meeting.

Perform RNU in patients with high-risk nonmetastatic
UTUC.

Use an open, laparoscopic, or robotic approach to perform Weak
RNU in patients with high-risk nonmetastatic UTUC.

Perform template-based lymphadenectomy in patients
with high-risk nonmetastatic UTUC.

Offer platinum-based aCTx after RNU to eligible patients Strong
with pT2-T4 and/or pN+ disease.

Deliver a postoperative bladder instillation of
chemotherapy to reduce the intravesical recurrence
rate in patients without a history of bladder cancer.

Discuss adjuvant nivolumab with PD-L1-positive patients Weak
unfit for, or who decline, platinum-based aCTx for
>pT3 and/or pN+ disease after RNU alone, or >ypT2
and/or ypN+ disease after NAC and RNU.

Discuss adjuvant pembrolizumab with patients unfit for, Weak
or who declined, platinum-based aCTx for > pT3 and/or
pN+ and/or positive-margin disease after RNU alone, or
>ypT2 and/or ypN+ and/or positive-margin disease
after previous NAC and RNU.

Offer distal ureterectomy to selected patients with high- Weak
risk tumours limited to the distal ureter.

Discuss kidney-sparing management for high-risk cases
with an imperative indication on a case- by-case basis
in a shared-decision making process with the patient
despite the higher risk of disease progression.

Strong

Weak

Strong

Strong

aCTx = adjuvant chemotherapy; NAC = neoadjuvant chemotherapy; RNU
= radical nephroureterectomy; UTUC = upper tract urothelial carcinoma.

Please cite this article as: A. Masson-Lecomte, A. Birtle, B. Pradere et al., European Association of Urology Guidelines on Upper Urinary Tract Urothelial
Carcinoma: Summary of the 2025 Update, Eur Urol (2025), https://doi.org/10.1016/j.eururo.2025.02.023



https://doi.org/10.1016/j.eururo.2025.02.023

EUROPEAN UROLOGY XXX (XXXX) XXX-XXX 11

and the mean restricted survival time was 18 mo longer in
the chemotherapy arm. The 5-yr OS rates were 66% versus
57%, with a univariate HR of 0.68 (95% CI 0.46-1.00;
p = 0.49). The treatment effect was consistent across
chemotherapy regimens (carboplatin or cisplatin) and dis-
ease stage [158]. With a split dose and hydration, cisplatin
may be considered in patients with a glomerular filtration
rate as low as 45 ml/min. Table 6 outlines the eligibility cri-
teria for platinum chemotherapy.

A retrospective study revealed different survival rates for
histological UTUC subtypes, and adjuvant chemotherapy
was only associated with an OS benefit for patients with
pure UC [159]. Even though survival rates differed by histo-
logical UTUC subtype in retrospective studies, adjuvant
chemotherapy should be considered whenever UC is the
dominant histology (Table 7).

Systemic immunotherapy: In a multicentre, double-blind
phase 3 RCT involving patients with high-risk muscle-
invasive UC (pT3, pT4a, or pN+) who had undergone radical
surgery, adjuvant nivolumab improved DFS in comparison
to placebo in the intention-to-treat population (20.8 vs
10.8 mo) and in the subgroup with a PD-L1 expression level
of >1% [160]. The patient population predominantly con-
sisted of patients with BC who had undergone radical cys-
tectomy, with an additional smaller cohort of patients
with UTUC treated with RNU (approx. 25%). Subgroup anal-
ysis revealed that patients with UTUC included in this study
did not seem to benefit from adjuvant nivolumab, which is a
finding that requires further follow-up and analysis.
Nonetheless, the European Medicines Agency approved
nivolumab as monotherapy for adjuvant treatment of
muscle-invasive UC in patients with tumour-cell PD-L1
expression >1% who are at high risk of recurrence after rad-
ical surgery and who decline or are unfit for adjuvant
chemotherapy [161]. In a further study, 702 patients with
UC treated with either radical cystectomy or RNU and with
persistent high-risk features were randomised to receive
either adjuvant pembrolizumab or observation [162]. DFS
was significantly longer with pembrolizumab (29.6 vs
14.2 mo); however, the number of patients with UTUC
(25% of the overall population) in the study was small,
and subgroup analyses revealed that they did not seem to
benefit from adjuvant pembrolizumab [162].

A network meta-analysis suggested that adjuvant
platinum-based chemotherapy (PBC) yields a superior
oncological benefit over immune checkpoint inhibitors in
patients treated with radical surgery for UTUC [163].

Radiotherapy: It has been suggested that adjuvant radio-
therapy controls locoregional disease after surgical removal
of the tumour. The data remain controversial and insuffi-
cient for definitive conclusions [164-167]. Moreover, the
value that radiotherapy adds to chemotherapy remains
questionable [166].

3.5.3. Metastatic disease

35.3.1. Clinical locoregional LN metastases. Patients with
resectable cN+ disease should be offered induction PBC
(Table 8). RNU with template-based LND can be discussed
in a multidisciplinary team and with patients who respond
to initial systemic therapy. For patients whose cancer

Table 8 - Recommendations for the treatment of metastatic upper
urinary tract urothelial carcinoma

Recommendation Strengthrating

Offer EV +P as first-line treatment to patients with
advanced/metastatic disease.

First-line treatment for platinum-eligible patients unsuitable/ineligible
for EV + P

Offer platinum combination chemotherapy to platinum- Strong
eligible patients.

Offer cisplatin-based chemotherapy with gemcitabine-  Weak
cisplatin + nivolumab to cisplatin-eligible patients

Offer cisplatin-based chemotherapy with
gemcitabine/cisplatin or HD-MVAC to cisplatin-eligible
patients.

Offer gemcitabine/carboplatin chemotherapy to cisplatin- Strong
ineligible patients.

Offer maintenance avelumab to patients who did not have Strong
disease progression after 4-6 cycles of platinum-based
combination chemotherapy.

First-line treatment for patients ineligible for any combination therapy

Strong

Strong

Offer pembrolizumab or atezolizumab to patients with ~ Weak
PD-L1-positive tumours.

Later lines of treatment

Offer platinum-based combination chemotherapy as a Strong

second-line treatment of choice if not received in the
first-line setting.

Offer pembrolizumab to patients with disease progression Strong
during or after platinum-based combination
chemotherapy for metastatic disease who did not
receive maintenance avelumab.

Offer EV 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.

Offer erdafitinib as an alternative subsequent-line therapy Strong

Strong

to patients:
e Previously  treated  with  platinum-containing
chemotherapy;

e Who had disease progression during or after treat-
ment with a PD-1 or PD-L1 inhibitor;

e Who harbour FGFR DNA genomic alterations (FGFR2/3
mutations or FGFR3 fusions).

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

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

Strong

Weak

EV + P = enfortumab vedotin combined with pembrolizumab; HD-MVAC
= high-dose methotrexate, vinblastine, adriamycin, and cisplatin.

progresses, second-line treatment can be offered, similar
to the approach for distant metastatic disease [168,169].
Patients with unresectable cN+ disease should be treated
as for patients with distant metastatic UTUC [170].

3.5.3.2. Distant metastases.

3.5.3.2.1. Systemic treatments in the first-line setting. Enfor-
tumab vedotin + pembrolizumab combination therapy: For
more than 23 yr, despite multiple attempts with new agents
and/or treatment combinations, PBC remained standard of
care for previously untreated advanced or metastatic UC.
In October 2023, the landscape changed dramatically on
publication of results from the multicentre phase 3 ran-
domised EV302 study. The study compared the nectin 4-di-
rected antibody-drug conjugate enfortumab vedotin
combined with the checkpoint inhibitor pembrolizumab
(EV + P) to platinum-based combination chemotherapy
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Fig. 5 - Flowchart for the management of metastatic upper urinary tract urothelial carcinoma. CPI = checkpoint inhibitor; ECOG PS = Eastern Cooperative
Oncology Group performance status; EV = enfortumab vedotin; GFR = glomerular filtration rate; PD = progressive disease.

(gemcitabine-cisplatin or gemcitabine-carboplatin; Table 6
lists the cisplatin eligibility criteria).

This study showed significant improvements in both
progression-free survival (PFS; HR 0.45, 95% CI 0.38-0.54)
and OS (HR 0.47, 95% CI 0.38-0.58), with a response rate
of 68% for EV + P (vs 44% for chemotherapy) and a complete
response rate of 29%. An OS benefit was seen across sub-

groups regardless of cisplatin eligibility. The most common
grade >3 treatment-related adverse events of special inter-
est included skin reactions (15.5%), peripheral neuropathy
(6.8%), and hyperglycaemia (6.1%). The proportion of UTUC
patients in this study was 25% and preplanned subgroup
analysis showed a benefit irrespective of tumour location
[171].
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Sequencing of treatment after EV + P is currently unclear,
and later-line treatments will depend on what agents the
patient has previously received (Fig. 5).

Patients ineligible for EV + P and fit for cisplatin-based com-
bination chemotherapy: UTUC and bladder UC both respond
to systemic PBC. Eligibility to PBC in the metastatic setting
is based on the same criteria as outlined in Table 6. A retro-
spective analysis of three RCTs showed that primary tumour
location in the lower or upper urinary tract had no impact
on PFS or OS in patients with locally advanced or metastatic
UC treated with platinum-based combination chemother-
apy [172]. Therefore, cisplatin-containing combination
chemotherapy is the standard treatment for advanced or
metastatic UTUC ineligible for EV + P [2].

A phase 3 RCT in advanced/metastatic UC has now
revealed an overall benefit from addition of nivolumab to
chemotherapy (gemcitabine-cisplatin), with improvements
in median OS (21.7 vs 18.9 mo; HR 0.78, 95% CI 0.63-
0.96) and median PFS (7.9 vs 7.6 mo; HR 0.72, 95% CI
0.59-0.88). The objective response rate was 57.6% versus
43.1% for chemotherapy alone [173]. Although there was
no subgroup analysis by tumour location in the study,
12.6% of patients had UTUC.

Patients ineligible for EV + P and unfit for cisplatin-based
combination chemotherapy: Carboplatin-based chemother-
apy is recommended for patients who are unfit for cisplatin
[2]. Carboplatin with gemcitabine is the preferred regimen
[174], irrespective of PD-L1 status.

Maintenance therapy after first-line PBC: Maintenance
avelumab is recommended for patients with a complete/-
partial response or stable disease after 4-6 cycles of PBC
given in the first-line setting. Data from a phase 3 RCT
showed that avelumab maintenance therapy after 4-6
cycles of gemcitabine plus cisplatin or carboplatin (started
within 10 wk of completion of first-line PBC) significantly
prolonged OS in comparison to best supportive care alone
for patients with advanced or metastatic UC who did not
experience disease progression during, or responded to,
first-line chemotherapy (HR 0.69, 95% CI 0.56-0.86)
[175,176].

Patients unfit for any combination therapy: Pem-
brolizumab or atezolizumab are alternative choices for
patients who are PD-L1-positive and not eligible or fit for
PBC. In a single-arm phase 2 trial involving 370 cisplatin-
ineligible patients with UC, pembrolizumab monotherapy
was associated with an objective response rate of 26% in
the cohort of 69 patients with metastatic UTUC [177]. In a
single-arm phase 2 trial involving 119 cisplatin-ineligible
patients with UC, atezolizumab monotherapy was associ-
ated with an objective response rate of 39% in the cohort
of 33 patients (28%) with metastatic UTUC [178].
3.5.3.2.2. Systemic treatments in later lines. Subsequent
treatments depend on the type of treatment given in the
first-line setting.

Platinum based chemotherapy: Platinum-based
chemotherapy should be the second-line treatment of
choice if not received in the first-line setting.

Immunotherapy: A phase 3 RCT involving 542 patients
who had received first-line PBC for advanced UC showed
that pembrolizumab decreased the risk of death in compar-
ison to second-line chemotherapy (investigator’s choice of
paclitaxel, docetaxel, or vinflunine); median OS was
10.3 mo with pembrolizumab and 7.4 mo with chemother-
apy (HR 0.73,95% C10.59-0.91) [ 179]. Responses were more
frequent and durable for pembrolizumab versus
chemotherapy (21% vs 11%). The OS benefit was greater
(50%) in the UTUC subgroup (n = 75, 13.8%).

FGFR inhibitors: Erdafitinib is a pan-FGFR tyrosine kinase
inhibitor of FGFR1-4. The phase 3 Thor trial randomised
266 patients with advanced UC and a genomic FGFR alter-
ation (FGFR2/3 mutations or FGFR3 fusions) who had expe-
rienced disease progression after one or two previous
treatment lines to treatment with either erdafitinib or
investigator’s choice of chemotherapy (vinflunine or doc-
etaxel). Significant improvements in median OS (4.3 mo;
HR 0.64, 95% CI 0.47-0.88) and median PFS (2.9 mo; HR
0.58, 95% CI 0.44-0.78) and a 36% reduction in the risk of
death were observed. Some 33.5% of patients in this study
had UTUC [180]. As the rate of activating FGFR3 alterations
is higher in UTUC than in BC [181], a potentially greater
impact of FGR3-targeted agents is anticipated. Patients with
UTUC should be tested for FGFR alterations before erdafi-
tinib treatment. Early testing for FGFR 2/3 mutations or
deletions should be considered for patients presenting with
advanced/metastatic UTUC (Table 3).

Antibody-drug conjugates: A phase 2 study enrolled 89
cisplatin-unfit patients (of whom 43% had UTUC) with
metastatic UC who experienced disease progression after
PD-1/PD-L1 inhibitor therapy. All patients received the
antibody-drug conjugate EV. The objective radiological
response rate (RECIST) was 52%, and 20% of patients
achieved a complete response [182]. In a phase 3 trial of
EV treatment for locally advanced or metastatic UC in
patients who had previously received PBC and had disease
progression during or after PD-1/PD-L1 inhibitor treatment,
EV significantly prolonged OS in comparison to standard
chemotherapy (median OS 12.88 vs 8.97 mo) [183].

Radical nephroureterectomy: Data regarding RNU in the
metastatic setting are lacking, with mainly retrospective
observational studies available [184-186]. Although the
evidence is very limited, RNU may be associated with CSS
[185,187,188] and OS benefits in selected patients, espe-
cially those fit enough to receive cisplatin-based
chemotherapy [184,185]. It is noteworthy that these bene-
fits may be limited to patients with only one metastatic site
[185]. Given the high risk of bias in observational studies on
RNU for metastatic UTUC, indications for RNU in this setting
should mainly be reserved for palliative strategies to control
symptomatic disease [11,189].

Metastasectomy: There is no UTUC-specific study sup-
porting the role of metastasectomy in patients with
advanced disease. Reports suggesting that resection of
metastatic lesions could be safe and oncologically beneficial
in selected patients should be interpreted with caution
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Table 9 - Recommendations for follow-up of upper urinary tract
urothelial carcinoma

Recommendation Strengthrating

After radical nephroureterectomy

Low-risk tumours

Perform CYS at 3 mo; if negative, perform CYS 9 mo later Weak
and then yearly for 5 yr.

High-risk tumours

In patients with a history of NMIBC, perform CYS and VUC Weak
at 3 mo; if negative, repeat CYS and VUC every 3 mo up
to 2 yr, every 6 mo up to 5 yr, and yearly thereafter.

In patients without a history of NMIBC, perform CYS and Weak
VUC at 3 mo; if negative, repeat CYS and VUC every 6
mo up to 2 yr, and then every year up to 5 yr.

Perform CT urography and chest CT every 6 mo for 2 yr, Weak
and then yearly.

After kidney-sparing management

Low-risk tumours

For bladder follow-up, perform CYS at 3 and 6 mo, and Weak
then yearly for 5 yr.

For upper tract follow-up, after negative second-look URS, Weak
perform CSIU at 3 and 6 mo, and then yearly for 5 yr,
with or without URS °.

High-risk tumours

In patients without a history of NMIBC, follow-up is the Weak
same as for high-risk tumours after RNU.

For upper tract follow-up, after negative second-look URS, Weak
perform CSIU and URS at 3 and 6 mo, then CSIU every 6
mo for 2 yr, and then every year for 5 yr, with or
without URS °.

CSIU = cross-sectional imaging urography; CT = computed tomography;

CYS = cystoscopy; NMIBC = non-muscle-invasive bladder cancer; URS =

ureteroscopy; VUC = voided urine cytology.

2 The role of URS of the ipsilateral upper urinary tract versus CT
urography and VUC during follow-up after endourological kidney-
sparing treatment is unknown.

[190-192]. In the absence of RCT data, patients should be
evaluated on an individual basis and surgical metastasec-
tomy should only be chosen following a shared decision-
making process with the patient.

3.54. Follow-up

The aims for follow-up after treatment for UTUC are to meet
patient rehabilitation needs and to detect recurrent or new
primary tumours within the urothelium, and regional and/
or distant metastases. Bladder recurrence is not considered
distant recurrence. Unfortunately, the heterogeneity of
studies on disease recurrence in UTUC is significant, and
the evidence for recommendations for follow-up is of a
low level at best.

Surveillance regimens are based on CT urography, cys-
toscopy, and urinary cytology [193,194]. However, there
are several unanswered questions related to optimal
follow-up for patients treated for low-risk or high-risk
UTUC, including:

e The added value of new urinary markers in comparison
to cytology for voided urine samples in patients with
high-risk UTUC [195];

e The effect of the Paris system on the sensitivity and
specificity of voided and selective urine cytology during
UTUC follow-up for high-risk tumours [196];

e Whether less intensive follow-up is suitable after admin-
istration of upper tract instillations following endouro-
logical kidney-sparing management; and

o The role of URS of the ipsilateral upper urinary tract ver-
sus CT urography and voided urinary cytology during
follow-up  after  endourological  kidney-sparing
treatment.

In addition, it is not known how patients with Lynch syn-
drome, without or with UTUC, should be screened or fol-
lowed in the long term given the inadequacy of
surveillance based on urinalysis for nonvisible haematuria
[197] and urine cytology [198], particularly for individuals
with MSH2 mutations [27] and those who already have
UTUC. Table 9 presents the recommendations for follow-
up of UTUC.

3.5.5. Quality indicators for UTUC management
Evidence-based quality indicators (QIs) and quality perfor-
mance indicators have been designed as surrogates of good
practice and consequently, outcomes. These metrics narrow
the gap between efficacy and effectiveness: research evi-
dence and guideline recommendations are brought into
real-world practice by improving QI compliance [199]. They
also allow objective monitoring of the quality of care and
thus facilitate quality control and service improvements.

No QIs have been proposed for the overall management
of UTUC. QIs remain to be defined for UTUC diagnosis, treat-
ment of low-risk or metastatic disease, and further follow-
up. However, several QIs have been proposed for perioper-
ative management of high-risk cases treated with RNU,
including complete bladder cuff removal, concomitant tai-
lored LND, early postoperative single bladder instillation
of chemotherapy, and risk-adapted delivery of neoadjuvant
or adjuvant systemic treatments [200].

In addition, it has been shown that achievement of an
RNU-specific pentafecta of negative surgical margins, com-
plete bladder cuff removal, and the absence of haematolog-
ical or major complications and postoperative recurrence at
12 mo is associated with higher 5-yr OS and CSS rates [201].
Similar results have been observed for achievement of an
RNU-specific tetrafecta comprising negative surgical mar-
gins, complete bladder cuff removal, guideline-based LND,
and the absence of postoperative recurrence at 12 mo
[202]. Finally, an annual hospital volume of more than six
RNU procedures was associated with better short-term out-
comes (30-d and 90-d mortality) and long-term OS in a
population-based study [203].
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