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ARTICLE
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Karolinska Institutet and Department of Pelvic Cancer, Karolinska University Hospital, Stockholm, Sweden

ABSTRACT
Objective: To overview the updated Swedish National Guidelines on Urothelial Carcinoma 2021, with
emphasis on non-muscle-invasive bladder cancer (NMIBC) and upper tract urothelial carcin-
oma (UTUC).
Methods: A narrative review of the updated version of the Swedish National Guidelines on Urothelial
Carcinoma 2021 and highlighting new treatment recommendations, with comparison to the European
Association of Urology (EAU) guidelines and current literature.
Results: For NMIBC the new EAU 2021 risk group stratification has been introduced for non-muscle
invasive bladder cancer to predict risk of progression and the web-based application has been trans-
lated to Swedish (https://nmibc.net.). For patients with non-BCG -responsive disease treatment recom-
mendations have been pinpointed, to guide patient counselling in this clinical situation. A new
recommendation in the current version of the guidelines is the introduction of four courses of adju-
vant platinum-based chemotherapy to patients with advanced disease in the nephroureterectomy spe-
cimen (pT2 or higher and/or Nþ). Patients with papillary urothelial neoplasms with low malignant
potential (PUNLMP) can be discharged from follow-up already after 3 years based on a very low subse-
quent risk of further recurrences.
Conclusions: The current version of the Swedish national guidelines introduces a new risk-stratifica-
tion model and follow-up recommendation for NMIBC and adjuvant chemotherapy after radical sur-
gery for UTUC.
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Introduction

The first Swedish national guidelines on urothelial carcinoma
were published in 2013. Until then, regional treatment rec-
ommendations had been compiled separately in the majority
of the six health care regions in Sweden. The European
Association of Urology has also provided guidelines for the
diagnosis and treatment of bladder cancer with the first
guidelines published in 2000, and subsequently guidelines
were also developed for both upper tract urothelial carcin-
oma and urethral cancer. Despite being a disease with lim-
ited funding for research [1], research priorities have been
stated [2] and in the past few years our understanding of
bladder cancer has increased with the description of

molecular subtypes [3]. In addition, the approval of check-
point-inhibitors in the setting of advanced bladder cancer in
Sweden in 2017 has led to a new standard in the manage-
ment of urothelial carcinoma. Thus, the evidence-base for
diagnosing and treating urothelial carcinoma is growing and
necessitates frequently updated clinical guidelines for clini-
cians. The process in the national guidelines group also con-
sidering adjustments from EAU-guidelines and bringing
national experts together is also facilitating uniform imple-
mentation of new procedures and therapies.

The current summary of the most recent version of the
Swedish urothelial carcinoma guidelines published in
November 2021 are motivated to highlight the most relevant
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changes but also as a reference to other national guidelines
groups. This first part of two describes the most relevant
changes of recommendations and those with highest level of
evidence for non-muscle invasive bladder cancer (NMIBC)
and upper tract urothelial carcinoma, whereas the second
part will describe the corresponding disease management in
muscle-invasive and metastatic disease.

The Swedish National Register for Urinary
Bladder Cancer

The Swedish National Register of Urinary Bladder Cancer
(SNRUBC) was initiated in 1997 with registration of detailed
information on tumour characteristics and primary treatment
and is administered by the Regional Cancer Centre (RCC) in
each of the six health care regions in Sweden. The registration
in SNRUBC expanded in 2009 to also register data from a 5-
year follow-up of non-muscle invasive bladder cancer, and in
2011 to include registration on data in conjunction with radical
cystectomy. Subsequently in 2015, also UTUC and urethral uro-
thelial carcinomas were added and finally in 2017 registration
of systemic oncologic treatments and radiation were included.
The main aim of the SNRUBC is to perform quality assurance
of bladder cancer health care in collaboration with the national
guidelines group and to use the data for clinical research to
further improve the care of patients with urothelial carcinoma.

Introduction and epidemiology

In Sweden, 3,200 patients were diagnosed with urothelial
carcinoma in 2018 [4] and 700 individuals died from bladder

cancer the same year. The bladder cancer mortality in
Sweden has remained stable for decades. The age-standar-
dized incidence has increased for several years (Figure 1).
Today the median age at diagnosis in Sweden has raised to
75 years of age [5] and currently 25,850 individuals diag-
nosed with urothelial carcinoma are living in Sweden [6].

Heredity and Lynch syndrome

Studies in twins suggest familiar aggregation of bladder can-
cer, although the genetic mechanisms are not known [7].
Lynch syndrome, on the other hand, is the most common
hereditary cancer syndrome and caused by inherited muta-
tions in mismatch-repair (MMR) genes, causes 7–15% of all
UTUCs but only a minority of urothelial carcinomas in the
bladder [8]. Given existing control programmes for colorectal
cancer and endometrial cancer and improved outcomes in
these diseases, two out of three deaths associated with can-
cer are currently due to the more unusual Lynch-associated
malignancies such as UTUC [9]. The recommendation in the
current guidelines to perform MMR-screening in all UTUC-
specimens differs from the lack of such recommendation in
the EAU-guidelines [10]. However, screening for MMR-defi-
ciency is motivated by the simplicity and availability of the
immunohistochemical screening method (MSH2, MSH6,
MLH1 and PSM2) that is already set up for colorectal carcin-
oma and that MMR-deficiency predicts a possible exceptional
response on checkpoint-inhibition [11]. The guidelines on
which patients and how such monitoring of individuals with
MMR-deficiency varies, where US-guidelines (NCCN and

Figure 1. The age-standardized incidence bladder cancer per 100,000 inhabitants in Sweden stratified by gender (men: dark yellow; women: yellow).
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USMSTF) are recommending annual microhaematuria testing
early on. However, the Swedish practice to refrain from
screening patients with microscopic haematuria for urinary
tract cancer in the absence of symptoms [12] and the low
sensitivity of the microhaematuria test are reasons for not
implementing this NCCN/USMSTF-strategy for patients with
Lynch syndrome. Danish data from a large Lynch cohort also
suggests that urinary cytology has too low sensitivity [13],
which is the reason behind the recommendation to add
UroVysion (together with urinary cytology) with higher sensi-
tivity than urinary cytology [14] in the current Swedish
guidelines. Furthermore, the risk-population is further
defined in the current Swedish guidelines by starting annual
monitoring at 50 years of age and to include MHS2/EPCAM-
genotype, but only include patients with MLH1, MSH6 or
PMS2 if urothelial carcinoma is diagnosed in a first degree
relative [8].

Diagnosing non-muscle invasive bladder cancer (NMIBC)

The standardized care pathways for macroscopic haematuria
for individuals above 50 years of age are applicable for all
patients with urothelial carcinoma. An initial CT-urography
together with cystoscopy, where manual ‘irrigation bag
squeeze’ decreases the discomfort for the patient [15,16],
and combined with a voided urinary cytology to improve the
detection of high-grade urothelial carcinoma, constitutes a
standard (as opposed to cytologic examination of bladder
washings that is unlikely to capture malignant cells from the
upper urinary tract). The current guidelines recommendation
to apply the Paris system when reporting urinary cytology
[17] is an effort to increase the detection of high-grade dis-
ease and simultaneously decrease the proportion of urinary
cytologies reported with atypia UNS. A patient with NMIBC
and urinary cytology suggesting high-grade urothelial carcin-
oma has an increased risk of harbouring carcinoma in situ
(CIS), which increases the rationale to use photodynamic
diagnostics or narrow band imaging during transurethral
resection (TURB) and to obtain resection-biopsies from the
prostatic urethra in males to rule out CIS or intraductal CIS in
the prostate.

Diagnosing upper tract urothelial carcinoma (UTUC)

Both high sensitivity (92%) and specificity (95%) for CT-urog-
raphy to detect UTUC has recently been reported in a sys-
tematic review and meta-analysis [18]. Other diagnostic
modalities are MR-urography and selective upper tract urin-
ary cytology obtained from a ureteric catheter placed under
local anaesthesia together with a retrograde pyelography
when appropriate. A ureteroscopy with selective cytology
and biopsy is only indicated if nephron-sparing treatment is
considered (i.e., in a low-risk tumor less than 2 cm, unifocal
disease and cytology negative for high-grade urothelial car-
cinoma), or diagnostic uncertainties. To balance the
increased risk of intravesical recurrence related to a diagnos-
tic ureteroscopy with possible gain in diagnostic information,
the guidelines recommend that the patient is discussed in a

multidisciplinary tumour board (MDT) before a diagnostic
ureteroscopy is considered. Additional information when
reviewing a voided urinary cytology or CT-urography might
also suggest locally advanced disease relevant when decid-
ing if radical nephroureterectomy should be combined with
a template-based regional lymphadenectomy. Locally
advanced disease is also a setting where screening for dis-
tant metastases with CT-thorax can be considered to be
exchanged to an FDG-PET-CT instead, that can detect lymph
node metastases with noteworthy accuracy [19]. FDG-PET-CT
is also useful in patients where iodine contrast media are
contraindicated (due to impaired renal function or allergy).

TNM and EAU 2021 risk group stratification of non-
muscle invasive bladder cancer (NMIBC)

In Sweden the current TNM-classification is applied [20], and
additionally in the setting of stage T1-disease further sub-
staging to quantify the extent of lamina propria invasion is
recommended [21]. The WHO 1999 and WHO 2016 grading
systems have been used together since 2003, which is differ-
ent from the EAU-guideline recommendation proposing the
combination of WHO 1973 and WHO 2016 grading systems,
despite that international pathologist organisations promote
the three-tiered WHO 2016 as the only grading system. The
reasons for keeping with the WHO 1999 are the additional
prognostic information for progression harboured in the
grade 3 (G3)-entity compared to the broader high-grade
(HG) definition and the corresponding biological differences
between grade 2 (G2) and G3 [22].

For risk group stratification, the new EAU 2021 stratifica-
tion has been introduced and translated to Swedish (https://
nmibc.net) [23]. The individual patient data set used to
develop this system, which aims to assess probabilities of
progression to muscle-invasive disease or distant metastases
is by far larger than previous systems. However, the effect of
the non-validated approximation between the WHO 1973
and 1999 systems when used in the Swedish context is cur-
rently not known. Patients with very high risk of progression
should be recommended primary radical cystectomy,
whereas patients with high risk disease need to be individu-
ally counselled based on additional risk factor assessment
performed in the setting of a MDT (Tables 1 and 2).
However, using the current EAU 2021 risk stratification one
has to be aware that it gives the calculated risk for individu-
als without considering the risk reduction for progression
obtained with BCG-treatment (or cystectomy) [24].

Multidisciplinary tumour board (MDT)

The guidelines continue to recommend that all patients with
bladder cancer stage T1–T4 and UTUC should be discussed
in a MDT, based on current evidence suggesting that altered
treatment recommendations are frequently a consequence of
a MDT-referral for these patients [25–32]. The proportion of
these patients discussed at a MDT has increased from 68% in
2016 to 75% in 2020 (Figure 2) [5], although relevant differ-
ences are still present between regions (Figure 3).

SCANDINAVIAN JOURNAL OF UROLOGY 139

https://nmibc.net
https://nmibc.net


Table 1. The EAU 2021 prognostic risk groups based on WHO 1973 and/or WHO 2016 grading system.

Risk group

Low risk A primary, single, Ta/T1 LG/G1 tumour < 3 cm in diameter without CIS in a patient < 70 years
A primary Ta LG/G1 tumour without CIS with at most ONE of the additional clinical risk factors (see below�)

Intermediate risk Patients without CIS who are not included in either the low, high or very high risk groups
High risk All T1 HG/G3 without CIS, EXCEPT those included in the very high risk group

All CIS patients, EXCEPT those included in the very high risk group
Stage, grade with additional clinical risk factors:
Ta LG/G2 or T1 G1, no CIS with all 3 risk factors
Ta HG/G3 or T1 LG, no CIS with at least 2 risk factors
T1 G2 no CIS with at least 1 risk factor

Very high risk Stage, grade with additional clinical risk factors:
Ta HG/G3 and CIS with all 3 risk factors
T1 G2 and CIS with at least 2 risk factors
T1 HG/G3 and CIS with at least 1 risk factor
T1 HG/G3 no CIS with all 3 risk factors

The scoring system does not consider patients with primary carcinoma in situ (CIS) or with recurrent tumours. Similarly, some pathologic features
such as variant histologies, lymphovascular invasion and CIS in the prostatic urethra are not included in the model, although based on data in
the literature, if any of these factors are present the patient should be included in the very high risk group.�Additional clinical risk factors are: age > 70; multiple tumours; tumour diameter 3 cm and above.

Table 2. Probabilities of disease progression to muscle invasion or distant metastases at 1, 5 and 10 years according to the EAU
2021 prognostic risk groups.

Risk group

Probability of progression and 95% confidence interval (CI)

1 Year 5 Years 10 Years

Risk groups with WHO 2004/2016
Low 0.06% (0.01–0.43%) 0.93% (0.49–1.7%) 3.7% (2.3–5.9%)
Intermediate 1.0% (0.50–2.0%) 4.9% (3.4–7.0%) 8.5% (5.6–13%)
High 3.5% (2.4–5.2%) 9.6% (7.4–12%) 14% (11–18%)
Very high 16% (10–26%) 40% (29–54%) 53% (36–73%)

Risk groups with WHO 1973
Low 0.12% (0.02–0.82%) 0.57% (0.21–1.5%) 3.0% (1.5–6.3%)
Intermediate 0.65% (0.36–1.2%) 3.6% (2.7–4.9%) 7.4% (5.5–10%)
High 3.8% (2.6–5.7%) 11% (8.1–14%) 14% (10–19%)
Very high 20% (12–32%) 44% (30–61%) 59% (39–79%)

Figure 2. Annual proportion (%) of patients with bladder cancer stage T1–T4 or upper tract urothelial carcinoma discussed at a multidisciplinary tumor board
(MDT) between 2016 and 2020 in Sweden stratified by health care region (Uppsala-€Orebro ( ), Northern ( ), Southern ( ), Stockholm-Gotland ( ),
Southeastern ( ) and Western ( ) health care regions) as well as visualizing the compiled national proportion ( ).
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Primary treatment of non-muscle invasive bladder
cancer (NMIBC)

The risk stratification of patients with NMIBC has implications
for treatment recommendations but also for follow-up (see
follow-up section below). To practically apply the EAU 2021
risk group stratification the use of automatic calculators are
recommended, such as a recently developed app (for iOS,
https://apps.apple.com/us/app/eau-nmibc-risk-calculator/
id1578482687 or for android, https://play.google.com/store/
apps/details?id=net.ydeal.nmibc).

Patients with TaG1 tumors have a very low risk of pro-
gression but a considerable risk of recurrence. Thus, in con-
junction with transurethral resection (TURB), immediate
postoperative instillation of a single chemotherapy dose can
be considered. Postoperative irrigation with sterile water or
NaCl is associated with less side-effects than postoperative
chemotherapy instillations and can be considered postopera-
tively if chemotherapy instillations are not feasible to per-
form or contraindicated, although the level of evidence is
weaker [33]. The quality of the TURB-procedure is essential
for outcomes in all patients with bladder cancer and, in the

Figure 3. Proportion (%) of patients with bladder cancer stage T1–T4 or upper tract urothelial carcinoma discussed at a multidisciplinary tumor board (MDT)
between 2016 and 2020 in Sweden stratified by region. Each blue bar represents a region and the yellow bar the whole Swedish population, where the colours
delineate p-values compared to the national proportions with the following colour-codes p <0.01, p < 0.05.
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setting of NMIBC, the presence of detrusor muscle in the
resected specimen is a proxy for recurrence-free survival [34].
The presence of detrusor muscle in the resected specimen is
a prioritized quality measure that is also monitored by
patient representatives (Urinblåscancer Sverige). The patient
representative organization Urinblåsecancer Sverige are cur-
rently displaying these results from the Swedish National
Register of Urinary Bladder Cancer (SNRUBC) on their website
(https://blascancerforbundet.se), to pinpoint prevailing differ-
ences between hospitals in Sweden (Figure 4).

For patients with intermediate risk of progression accord-
ing to the EAU 2021 prognostic model six adjuvant weekly
instillations with mitomycin are recommended to decrease
the risk of recurrence. The optimal number of instillations is
not known, however maintenance instillations therapy
beyond 12months is not recommended. The rationale for
not recommending BCG-instillations in these intermediate
risk patients is the preferable side-effect profile associated
with chemotherapy instillations [35] and the global shortage
of BCG. However, if the individual patient is considered to
have a considerable risk of progression or recur after initial
mitomycin-instillations, adjuvant BCG-instillations (induction
and maintenance for 12months) are recommended.

Patients with high risk of progression are recommended a
re-resection of the tumor base in stage T1 disease (but not
in TaG3 if the primary TURB was macroscopically radical and
with detrusor muscle in the resected specimen) and subse-
quently adjuvant BCG-instillations with six induction courses
and maintenance with an additional three courses at 3, 6
and 12months. This strategy is applied provided no other
risk factors for progression that not are included in the EAU
2021 risk group stratification are present, such as residual T1-
disease at re-resection, lymphovascular invasion, deep lamina
propria invasion (T1e), T1-disease in a diverticulum, variant
histology or concomitant CIS in the prostatic urethra. Under
these circumstances primary cystectomy is another and more
valid treatment option. Patients with very high risk of pro-
gression according to the EAU 2021 risk group stratification
are recommended primary cystectomy upfront, without per-
forming a re-resection.

Recurrence after BCG treatment including non-BCG-
responsive non-muscle invasive bladder cancer (NMIBC)

To stratify the different categories of local recurrence after
BCG-treatment, the non-BCG-responsive setting has recently
been proposed, to define patients where further BCG-instilla-
tions are not meaningful [36]. In this situation radical cystec-
tomy is the treatment recommendation. The non-BCG-
responsive category is defined by recurrent T1 or TaG3-dis-
ease within 6months of adequate BCG (i.e., at least five
induction instillations and two maintenance instillations).
BCG-refractory disease is also recommended radical cystec-
tomy and is defined by T1 disease at first control after BCG
induction, or TaG3 at first control at 3 months and/or 6
months after BCG induction or CIS persisting after 3 and 6
months or any TaG3 during BCG maintenance. The recently
published HYMN-trial investigated radiofrequency device

assisted thermo-chemotherapy with mitomycin instillations
compared to reinduction with BCG in patients with recur-
rence after BCG instillations. It was shown that the experi-
mental device assisted mitomycin instillation treatment
strategy had inferior disease-free survival in the subgroup of
patients having concomitant carcinoma in situ (HR ¼ 2.1;
1.2–3.6) [37]. Given that no suitable bladder-sparing trial
protocol is available and the current standard recommenda-
tion radical cystectomy is not an option for a patient in this
clinical situation, sequential instillations with gemcitabine
and docetaxel is a treatment alternative without the need for
a device to perform instillations [38].

Primary treatment of upper tract urothelial
carcinoma (UTUC)

The standard treatment for UTUC is radical nephroureterec-
tomy including the ureteric orifice. In locally advanced dis-
ease (cT3/cT4 and/or Nþ) open surgery is recommended
based on superior survival reported in a small randomized
trial [39,40]. There are furthermore low levels of evidence
supporting superior survival in units performing more than
six annual nephroureterectomies compared to fewer proce-
dures [41]. With the advent of strong evidence supporting
four courses of adjuvant platinum-based combination
chemotherapy for patients with pT2 or higher and/or node
positive disease [42], supported by level I evidence to
improve disease-free survival, a template-based lymphade-
nectomy is recommended in patients with invasive UTUC.

After radical nephroureterectomy a single postoperative
instillation with chemotherapy decreases the risk of later
intravesical tumor recurrence [43,44].

Selected patients with low risk tumours (for a definition
see the section on diagnosing UTUC) should be considered
for endourologic nephron-sparing treatment. Similarly,
ureteric resection with ureteroneocystostomy with/without
regional lymphadenectomy is also a nephron-sparing option
for patients with distal ureteric tumors [45].

Aspects on nursing, rehabilitation and supportive care
including patient support for patients with non-muscle
invasive bladder cancer (NMIBC)

All patients with urothelial carcinoma should be offered a
bladder cancer patient navigator. The proportion of patients
that were actually offered this is registered in the SNRUBC
and has increased during the last 5 years (Figure 5). When
adjuvant instillations are given in NMIBC, it is recommended
that a nurse with adequate experience and education is
available (optimally a bladder cancer patient navigator), to
interpret symptoms and consider side-effects that can alter
the treatment plan. The patient navigator is also crucial to
continuously monitor needs for rehabilitation and supportive
care. A close cooperation with the treating urologist is also
needed in the setting of adjuvant instillations to consider
specific rehabilitation measures such as prescription of anti-
cholinergics (solifenacin) after TURB if needed [46] or mirabe-
gron during BCG-instillations [47].
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Figure 4. Proportion of patients with non-muscle invasive bladder cancer with the presence of detrusor muscle in the resected specimen between 2018 and 2020
stratified by treating hospital. Each blue bar represents a hospital and the yellow bar the whole Swedish population, where the colours delineate p-values com-
pared to the national proportions with the following colour-codes p < 0.01, p < 0.05 .
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Follow-up in patients with non-muscle invasive bladder
cancer (NMIBC)

A previously defined NMIBC low risk group (one tumor
below 30mm and no recurrence at first cystoscopy) can be
discharged from further follow-up with cystoscopies after 5
years. Recent national data suggest that patients with papil-
lary urothelial neoplasms with low malignant potential
(PUNLMP) can be discharged from follow-up already after 3
years based on a very low risk of further recurrences [48],
although a recent multicenter study reported a decreased
use of PUNLMP by pathologists during recent years in an
international setting in the context of WHO 1973 and/or
2004 grading systems [49]. The actual risk of recurrence for
the individual patient is difficult to foresee, but for example
in patients with intermediate risk NMIBC treated with intra-
vesical chemotherapy further risk-stratification can probably
be accomplished by including five clinical factors in a model
that can stratify the risk of recurrence [50], however up to
now no such models are used to stratify follow-up recom-
mendations in the Swedish national guidelines or the EAU
guidelines. Furthermore, for individuals with high risk NMIBC
regular monitoring of the upper urinary tracts with CT-urog-
raphy is recommended at 1 or 2-year intervals, which is
based on the low level of evidence being less intense than
the current EAU guidelines recommending annual CT-urogra-
phies in these patients. Individual risk-assessment for risk of
developing metachronous upper tract urothelial carcinomas
based on risk factors is thus necessary and consequently not
to a large extent different from the current EAU guidelines. A

summary of relevant differences between these two guide-
lines are given in Table 3.

Conclusions

The current review of the updated Swedish national guide-
lines on urothelial carcinoma highlights the new EAU 2021
risk group stratification for non-muscle invasive bladder can-
cer. The definition of non-BCG-responsive disease is also pin-
pointed, to guide patient counselling in this clinical situation.
Another new recommendation in the current version of the
guidelines is the introduction of four courses of adjuvant
platinum-based chemotherapy to patients with advanced dis-
ease in the nephroureterectomy specimen (pT2 or higher
and/or Nþ).

The following individuals were affiliated with the national
guideline group and participated during the work of updat-
ing the current version of the guidelines:

� PhD Truls Gårdmark, Department of Clinical Sciences,
Danderyd Hospital, Karolinska Institute, Stockholm

� PhD Christina Kåbj€orn Gustafsson, Department of
Pathology, Ryhov County Hospital, J€onk€oping

� PhD P€ar Dahlman, Department of Radiology, Uppsala
Akademiska Hospital, Uppsala

� Associate professor, Elin Tr€agårdh, Department of Nuclear
Medicine, Skåne University Hospital, Malm€o

� PhD Gunilla Malm, €Orestadskliniken Primary Care
Unit, Malm€o.

Figure 5. Annual proportion (%) of patients with bladder cancer stage T1–T4 or upper tract urothelial carcinoma receiving a patient navigator at diagnosis in
Sweden stratified by health care region (Uppsala-€Orebro ( ), Northern ( ), Southern ( ), Stockholm-Gotland ( ), Southeastern ( ) and Western ( ) health
care regions) as well as visualizing the compiled national proportion ( ).
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� PhD Anders Edsj€o, Department of Clinical Genetics and
Pathology, Skåne University Hospital, Lund

� MD Carl Henrik Sundin, Sundsvall, Chairman of the
patient representative organization
Urinblåsecancer Sverige

Regional Cancer Center (RCC) South is the regional cancer
center for urothelial carcinoma in Sweden, with a supportive
role for the Swedish National Register of Urinary Bladder
Cancer (SNRUBC) and the National guidelines for urothelial
carcinoma in Sweden. Under the auspices of RCC, statistician
Pia L€othgren-Mårtensson updates the publicly available data
from the SNRUBC (5) and Annika Wendt-Wes�en is coordinat-
ing the updates of the current guidelines.
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