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ARTICLE

T1 bladder cancer in Norway: treatment and survival

Augun Blindheima,b, Sophie Fossåc, Ronnie Babigumirad, Tor Å. Myklebuste,f, Erik Haugg,h, Carl J. Aruma and
Bettina K. Andreassend

aDepartment of Clinical and Molecular Medicine, Norwegian University of Science and Technology (NTNU), Trondheim, Norway; bClinic of
Surgery, St. Olavs Hospital, Trondheim University Hospital, Trondheim, Norway; cDepartment of Oncology, Medical Faculty, Oslo University
Hospital & University of Oslo, Oslo, Norway; dDepartment of Research, Cancer Registry of Norway, Institute for Population-based Research,
Oslo, Norway; eDepartment of Registration, Cancer Registry of Norway, Institute for Population-based Research, Oslo, Norway; fDepartment
of Research and Innovation, Møre and Romsdal Hospital Trust, Ålesund, Norway; gDepartment of Urology, Vestfold Hospital Trust, Tønsberg,
Norway; hInstitute of Cancer Genetics and Informatics, Oslo University Hospital, Oslo, Norway

ABSTRACT
Aim: Evaluation of treatment and survival of pT1 stage (T1) bladder cancer (BC) patients diagnosed
with transitional cell carcinoma of the urinary bladder in Norway.
Material and Methods: According to the Cancer Registry of Norway, 1,108 patients were diagnosed
with T1 BC between 2008-2012. Information on surgical and medical procedures was provided by the
Norwegian Patients Registry. Regression and survival models were applied to characterize patients
receiving bacillus Calmette-Guerin (BCG) and radical cystectomy (RC) as early and delayed treatment
and to estimate overall and cause specific survival rates (OS; CSS). Adjustments for sex, age, WHO
grade and concomitant cis were made.
Results: In total, 449 (41%) patients received BCG treatment, 162 (15%) as early treatment. RC repre-
sented the early treatment in 96 (9%) patients and the delayed treatment in 84 (8%). Overall, 850
(77%) patients received neither BCG nor RC as early treatment, of whom 287 (26%) were treated with
BCG and 66 (6%) with RC during follow-up. Patients <75 years and patients with high grade tumors or
concomitant cis were more likely to receive BCG and RC as early treatment. 5-year survival rates for all
T1 BC patients were 84% (CSS) and 65% (OS). Delayed RC was associated with the lowest 5-year CSS
(70%). After adjustment, gender did not impact treatment choice and CSS.
Conclusions: The use of BCG as early treatment indicates low adherence to existing guidelines.
Delayed RC was associated with low survival rates. An increased focus on the management of T1
patients is needed in Norway.

Abbreviations: BC: Bladder Cancer; CI: Confidence Interval; CRN: Cancer Registry of Norway; MIBC:
Muscle-Invasive Bladder Cancer; BCG: Bacille Calmette Gu�erin; cis: Carcinoma in Situ
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1. Introduction

Worldwide, 550,000 new bladder cancer (BC) cases were
diagnosed in 2018, making BC the sixth most common can-
cer type for men and the 17th for women [1]. In Norway
1,516 new BC cases were diagnosed in 2018 [2], of which
25% in women. Known risk factors include age, smoking,
arsenics in drinking water, radiation exposure and occupa-
tional exposure to carcinogens [3].

BC tumor stage T1 is infiltrating lamina propria and com-
prises 15-20% of all BC tumors [4]. The cancer specific sur-
vival (CSS) is reported to be 87% in a metaanalysis [5]. T1 BC
represents a tumor stage with several challenges and contro-
versies. The major concerns in the management are the risk
of understaging the tumor at the primary diagnostic trans-
urethral resection of the tumor (TURB) and the risk of tumor
progression into muscle invasive BC (MIBC) [6]. The 5-year

progression rate in T1 tumors is about 20% [5,7], and the risk
of understaging the tumor at diagnose is 8%, although with
high variation across studies (0–32%) [8]. The routine use of
repeated TURB (reTURB) within the first 4–6weeks after diag-
nosis has therefore been recommended in the European
association of Urology (EAU) guidelines since 2008 [9].

For most T1 patient conservative treatment after the ini-
tial TURB and reTURB represents the early treatment, which
according to EAU guidelines comprises repeated intravesical
Bacillus Calmette–Gu�erin (BCG) instillations and cystoscopy
surveillance. BCG treatment reduces both progression rates
and tumor relapses [4,10]. However, conservative treatment
is not the optimal early management for all T1 patients, and
the challenge is to identify the sub-group of T1 patients who
should be offered radical cystectomy (RC) as early treatment
in order to prevent progression and thereby hopefully obtain
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favorable survival [6]. To help identifying the T1 patients
with high risk of progression EAU guidelines give a set of
risk factors highly associated to progression. In the 2008
guideline risk factors included were high grade (HG) tumors,
large and multiple tumors and concomitant carcinoma in situ
(cis) [4,9]. Additional parameters such as the age and comor-
bidities of the patients along with morbidity and mortality
associated with RC are considered when clinicians make
treatment decisions. Therefore, the management of T1
patients is complicated and requires close collaboration with
several medical specialists involved.

To our knowledge, no population-based studies are avail-
able addressing treatment and survival outcome in T1
patients diagnosed in Norway. Thus, with focus on early
treatment we describe management and survival in a popu-
lation-based cohort of T1 BC patients in order to identify
diagnostic or therapeutic tasks of future improvement.

2. Material and methods

2.1. Material

2.1.2. Data sources
The Cancer Registry of Norway (CRN) has since 1953 regis-
tered new cancer diagnoses in Norway. The registry receives
information from several independent sources (clinicians,
pathology laboratories, radiation machines, Norwegian
Patient Registry and the Cause of Death Registry), thus
ensuring high completeness of data [11]. Patients were iden-
tified through the personal identification number assigned to
all newborns and residents in Norway since 1960. Cases were
selected based on morphological snomed CT codes for tran-
sitional cell carcinoma of the urinary bladder. All histological
reports for BC patients diagnosed between 2008 and 2012
and subsequent reports until the 31st of December 2016,
registered in the CRN, were quality insured by the research
team. Type of surgery, stage, WHO grade ([12]), concomitant

cis and the presence of muscle in the tissue specimen
were determined.

The Norwegian Patient Registry includes administrative
data on all patients from publicly financed hospitals as well
as private hospitals and specialists, as a supplement to serv-
ices at the public hospitals. For every study patient, we
obtained dates for medical and surgical procedures related
to the BC diagnosis such as TURB, reTURB, BCG treatment
and RC. ReTURB was defined as a TURB within 12weeks after
the initial T1 diagnosis. As the coverage for the ATC code for
BCG treatment was low, we defined BCG treatment either by
the ATC code (L03AX03) or as at least three subsequent
intravesical treatments with not more than 15 days in
between two subsequent intravesical treatments. In order to
differentiate BCG from intravesical treatment with Mitomycin,
we excluded intravesical treatment given the day of TURB.
First-line BCG treatment was defined as BCG treatment
within 8weeks after T1 diagnosis and first-line RC as RC
within 6months after the T1 diagnosis.

2.1.3. Study population
We identified 1,506 patients with an initial T1 urothelial car-
cinoma of the urinary bladder diagnosed by TURB between
2008 and 2012 in the CRN. We excluded 144 patients with
another cancer diagnosis 5 years prior to the BC diagnosis
and 254 patients because of upstaging of the T1 tumor
within 4months. Upstaging was defined as MIBC diagnosis
by reTURB or metastatic disease within 4months after the
initial T1 diagnosis. In total, the study population comprised
1,108 T1 BC patients which were followed for treatment and
outcome until death, migration or end of follow up on the
30th of June 2017, whichever came first. The total follow-up
time was 15,260 person-years with a median follow-up time
of 5.8 years. The last update of cause of death was on
December 31st of 2016.

2.2. Statistics

Descriptive statistics and survival models were used to evalu-
ate management and survival of the study population. Risk
factors potentially influencing the early treatment were eval-
uated by (logistic) regression models, CSS and overall survival
(OS) by applying flexible parametric models [13,14]. When
evaluating risk factors for early treatment choice, we
included sex, age, WHO grade, concomitant cis, reTURB, pres-
ence of muscle in the diagnostic histological and whether
the patients had another cancer diagnosis more than 5 year
before BC diagnosis into the multivariate model. Age, sex
and all relevant risk factors (p< 0.20 in the risk factor analysis
Table 1) was adjusted for in the survival analyses. The base-
line hazard was modeled using 4 degrees of freedom (df) for
the spline variables using the Stata command stpm2 [15].
After fitting the model, excess mortality rates could be esti-
mated for any covariate pattern. The quantities reported are
the hazard ratios (HRs) including 95% confidence intervals
(CIs) and p-values.

Table 1. Characteristics of T1 BC patients diagnosed from 2008-2012
in Norway.

Men Women All

Sex 851 (77%) 257 (23%) 1,108
Median Age (IQR) 74 (65–81) 76 (66–83) 75 (65-81)
No previous cancer� 774 (91%) 222 (86%) 996 (90%)
Concomitant cis 124 (15%) 18 (7%) 142 (13%)
WHO High Grade (HG) at T1 diagnosis�� 701 (91%) 202 (87%) 903 (90%)
Muscle in specimen at T1 diagnosis�� 756 (89%) 207 (81%) 963 (87%)
ReTURB (<12 weeks) 440 (52%) 135 (53%) 575 (52%)
Early treatment
Conservative 645 (76%) 205 (80%) 850 (77%)
Without BCG
With BCG (<8 weeks) 127 (15%) 35 (14%) 162 (15%)

Cystectomy (<6 months) 79 (9%) 17 (7%) 96 (9%)
Delayed treatment
Conservative
Without BCG 370 (43%) 127 (49%) 497 (45%)
With BCG 221 (26%) 66 (26%) 287 (26%)

Cystectomy 68 (8%) 16 (6%) 84 (8%)
Death
BC-related Death 132 (16%) 43 (17%) 175 (16%)
Death of other causes 240 (28%) 59 (23%) 299 (27%)

�no other cancer within 5 years before BC diagnosis.��in any TURB within 12weeks since first T1 BC diagnosis.
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3. Results

3.1. Patient, tumour and treatment characteristics

Patient characteristics of the 1,108 T1 BC patients are pro-
vided in Table 1. Median age at diagnosis was 75 years with
women being 2 years older (76 vs. 74 years). More men than
women were diagnosed with HG tumors, concomitant cis,
and with higher rate of muscle tissue in the specimen. In
total 180 patients (16%) had RC of which 96 (9%) as early
treatment. 42% of the patients received BCG but only 15%
as early treatment. Cis was reported in 13% of the histolo-
gies. In total 52% of the patients had a reTURB. During the
study follow-up, 175 (16%) patients died of BC and 299
(27%) of other causes.

Figure 1 illustrates the numbers of patients treated with
early conservative treatment (with and without BCG) or RC in
addition to the numbers of patients receiving delayed RC
and BCG treatment . The figure is also reflecting the time-
frame of subsequent delayed RC or BCG treatments with
majority of treatments given the first year after the early
treatment. The tumor stage at RC revealed T0 for 14, Tis for
13, Ta for 5, T1 for 7 and MIBC for 31 patients. In Table 2, we
present patient characteristics which are associated with
early treatment. Older patients were significantly less likely
to receive RC or BCG treatment (when compared to conser-
vative treatment without BCG). The presence of a HG tumor
and concomitant cis increased the probability of both RC
and BCG treatment.

3.2. Survival analyses

CSS and OS estimates including confidence intervals are
shown in Figure 2. The 1-, 2- and 5-years survival estimates
for CSS were 95%, 92% and 84% respectively and the corre-
sponding estimates for OS were 91%, 83% and 64%. Results
from the survival analyses are presented in Table 3. After
adjustment for clinical parameters, BCG treatment was sig-
nificantly associated with better OS (p¼ 5.3�10�3) and to less
extent (p¼ 0.094) with better CSS when compared to conser-
vative treatment without BCG. Early RC was not associated
with CSS (p¼ 0.47) or OS (p¼ 0.16). HG tumors (vs. LG
tumors) at diagnosis were directly related to worse outcome
(CSS: p¼ 0.034; OS: p¼ 3.6�10�5). Concomitant cis did not
impact survival. Women had a significantly better OS
than men.

Figure 3 shows CSS dependent on combined information
on early and delayed treatment. Patients receiving conserva-
tive early treatment and a delayed RC had the lowest 5-year
CSS: 73% (CI: 56–94%), for those treated early conservative
with BCG and 61% (CI: 51–74%) for those early conservative
without BCG. The best 5-year survival rates were observed
for the group receiving only early BCG treatment (91%; CI:
86–96%) and the group with conservative early treatment
without BCG and delayed BCG(87%; CI: 83–91%). 5-year CSS
estimates for early RC were 85% (CI: 76–94%) and for the
group both with neither early nor delayed (BCG or RC) treat-
ment: 83% (CI: 79–86%).

4. Discussion

To our knowledge, this is the first Norwegian retrospective
register-based study examining treatment and survival of
patients with T1 transitional cell carcinoma of the urinary
bladder. All patients were diagnosed between 2008 and
2012 at a median age of 75 years. The main findings were a
relatively low rate of early BCG treatments (15%) and an
overall high rate of RC (16%). 5-year CSS and OS rates were
84% (CI: 82–86%) and 64% (CI: 62–67%). The lowest CSS
rates were found in patients undergoing RC more than
6month after diagnosis. Patients older than 75 years were
less likely to receive both BCG and RC as early treatment.

T1 BC is a heterogenic tumor demanding high quality in
diagnostic work-up and therapeutic decisions to secure the
correct diagnosis and optimal management [16]. The quality
of the diagnostic procedures is generally assessed by the
presence of muscle tissue in the TURB specimen and the
rate of patients receiving reTURB. We report a reTURB rate of
52%, and 87% of the patients had muscle in the histological
specimen, obtained by the primary or at the reTURB hist-
ology, which means that 13% had their T1 diagnose without
any muscle in the tissue.

BCG is the internationally recommended conservative
treatment for T1 BC patients [4] and is the only bladder
instillation treatment shown to reduce progression rates of
T1 tumors, but with modest effect, reducing progression rate
from 13 to 9%, a risk reduction of 27% [10]. Although con-
troversies regarding impact of progression [17,18] and sur-
vival [4] BCG has remained essential in T1BC treatment for
decades [19]. Our total rate of T1 patients having BCG either
as early or as delayed treatment is 41%. However, only 15%
received BCG as early treatment (within 8weeks after final
diagnosis), as recommended in the EAU guidelines. The age
distribution presented in a Swedish T1 nation-wide popula-
tion-based study was similar to ours, but the BCG rate was
higher, about 50% [20]. The reason for the overall low adher-
ence to guidelines in our study could be caused by high age
and comorbidities of the patients as well as the urologist’s
disbelief with respect to effectiveness of BCG treatment and
fear of severe side effects.

In total, 180 (16%) of the study population had RC. The
SEER (The Surveillance, Epidemiology, and End Results) data-
base with 8,476 T1 patients diagnosed from 2004 to 2007,
reported a RC rate of 4.7% within the first year after diagno-
sis [21]. A Swedish cohort reported 6.8% cystectomies for T1
WHO Grade (G) 2/3 cases, 11% when including only T1G3
[22]. The latest number of RC in the Swedish National
Registry for Urothelial Bladder cancer (SNRUBC) was 12% for
T1G2/3, 14% for only T1G3, in 2017 [23]. Compared to the
referred studies our percentage of cystectomies is higher. We
do not expect the low number of LG cases (10%) to impact
the overall results as most RC cases are HG tumors.

T1 patients at a particularly high risk of tumor progression
into MIBC should, according to EAU guidelines, be assessed
for and offered RC when fit for it. Correct timing of the RC is
crucial for optimal treatment results. In our study, 31 (44%)
out of 70 patients with delayed RC and available histology
had a MIBC at RC. Delayed RC at tumor relapse is reported
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to decrease 10 years CSS from 78% to 51% compared to
early RC [24]. Delayed RC after progression to MIBC is fol-
lowed by lower survival rates than RC for primary MIBC
[25,26]. In agreement with these published survival rates, we
report the lowest CSS rate for patients receiving delayed
among our treatment groups. Delayed RC in our study com-
prised about half of the total number of RCs. It could be
questioned whether both the early and the follow-up man-
agement of these patients have been optimal. Many of these
patients have probably undergone RC too late. But to deter-
mine the most appropriate date of RC is difficult, since both
urologists and the patients want to avoid overtreatment with

the possible morbidities as well as mortality associated to
RC. At the same time, RC may for some patients be the only
chance for cure [6]. Survival of T1 study patients with early
RC was close to that of the two groups with the best CSS;
i.e. patients with early BCG only and those with delayed
BCG. Whether any of these patients with RC as early treat-
ment were over-treated is impossible to evaluate from
this study.

Survival estimates for T1 patients vary considerably in the
literature, reflecting differences in study populations and
methods from modeling survival. In the Norwegian popula-
tion, 16% of the T1 patients died of BC during the study

Figure 1. Early and delayed treatment for T1 BC patients. Treatments considered are conservative treatments with and without BCG and RC. The histograms show
the distribution of time since diagnosis of the respective delayed treatments.

Table 2. Patient characteristics for T1 BC patients receiving conservative treatment or cystectomy as early treatment. P-values indicate the effect of the respect-
ive patient characteristics on early BCG and RC treatment choice when compared to conservative treatment without BCG in a multivariable model.

Early treatment

All

Conservative Cystectomy

No BCG BCG p Value p Value

1,108 850 162 96
Men 851 (77%) 645 (76%) 127 (78%) 0.86 79 (82%) 0.88
Median Age (Interquartile Range) 75 (65-81) 76 (67-82) 71 (64-78) 1.8�10-5 66 (60-71) 2.3�10-5
No previous cancer� 996 (90%) 756 (89%) 151 (93%) 0.24 89 (92%) 0.92
Concomitant cis 142 (13%) 80 (9%) 36 (22%) 2.2�10-4 26 (27%) 1.1�10-3
WHO High Grade (HG) at T1 diagnosis�� 903 (81%) 663 (78%) 152 (94%) 1.1�10-5 88 (92%) 6.4�10-3
Muscle in specimen at T1 diagnosis�� 963 (87%) 491 (85%) 286 (88%) 0.63 91 (91%) 0.29
�no other cancer within 5 years before BC diagnosis.��in any TURB within 3month since first T1 diagnosis.
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period with a median follow up time of 5.8 years. Sjostrom
et al reported BC-related death of 18% in a T1 cohort, but
patients with primary RC were excluded [20]. Another
Swedish study reported 5-year relative survival of 76% for T1
patients in the period 2007–2011 [27]. In our study, we
observed a 5-year relative survival of 81% (CI: 77–84%)
(results not shown).

Both a tumor with HG (compared to LG) and concomitant
cis led to significantly more early BCG and RC treatment and
were thus, as expected, identified as risk factors considered
in treatment decisions for T1 cases [4]. We could not confirm
any impact of concomitant cis on survival. Our rate of con-
comitant cis is rather low (13%) when compared to about
25% in other reports [28,29].

It has been reported, that women are at risk to undergo
sub-optimal treatment of BC in general more often than
men, and that they have a less favourable prognosis [30].
Another study also showed inferior treatment of women
with T1 BC diagnosis as they had less BCG treatment and a
lower relative survival when compared to men [20]. In agree-
ment with these observations, we found that a higher pro-
portion of men received both RC and BCG treatment. This
could be caused by a higher rate of HG tumors and more

concomitant cis in men. Less muscle in the TURB specimens
in women (78 vs. 71%) could also potentially lead to more
understaging in women leading to lower rates of BCG and
RC treatment. However, in contrast to other studies, we did
not find any gender differences related to treatment choice
or CSS, after adjustment for clinical parameters.

A limitation in addressing management of T1 BC in a
retrospective manner is the lack of essential information
about comorbidity, imaging information and important risk
factors for progression such as size and number of tumors,
which influence both treatment choice and survival. Another
limitation is the lack of a systematic depth categorization of
tumor infiltration in the histological report. Information given
by the histological report were tumor stage, grade, concomi-
tant cis and presence of muscle in the specimen. The find-
ings of this study must be interpreted on the background,
that the first Norwegian national guidelines for BC manage-
ment were published in 2018 with international guidelines
available, like the EAU guidelines since 2000.

In conclusion, we report a low adherence to guideline rec-
ommendations regarding early BCG treatment for T1BC. The

Figure 2. Cause-specific survival (CSS) and overall survival (OS) of T1 BC
patients in Norway.

Table 3. Results from the cause-specific and overall survival analysis. A hazard
ratio HR > 1 indicates a higher mortality risk compared to the reference group, HR < 1 a lower risk respectively. We also provide confidence intervals (CI) and
p-values.

Cause-specific survival Overall survival

HR CI p Value HR CI p Value

Age <65 1 1
65-74 1.53 0.85-2.76 0.16 2.06 1.23-2.99 1.5�10�4

75-80 2.60 1.48-4.58 9.2�10�4 3.76 2.63-5.37 4.2�10�13

>80 5.64 3.31-9.59 1.9�10�10 7.18 5.07-10.2 1.1�10�28

Sex Men 1 1
Women 0.89 0.63-1.26 0.50 0.74 0.59-0.92 7.0�10�3

WHO LG 1 1
HG 1.58 1.03-2.42 0.034 1.73 1.33-2.24 3.6�10�5

Concomitant cis No 1 1
Yes 0.96 0.59-1.59 0.88 1.02 0.77-1.37 0.88

Early treatment Conservative
Without BCG�

1 1

Conservative
With BCG��

0.64 0.38-1.08 0.094 0.63 0.46-0.87 5.3�10�3

Cystectomy��� 0.77 0.38-1.56 0.47 0.74 0.49-1.13 0.16
�conservative treatment without BCG within 8 weeks.��conservative treatment with BCG within 8weeks.���cystectomy within 6month.

Figure 3. Cancer-specific survival for T1 BC patients in Norway dependent on
combined early and delayed treatment.
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rate of RC was higher than comparable Swedish numbers.
About half of the RC patients had RC as early treatment with
good survival results, while patients with delayed RC had the
worst CSS suggesting inferior early and/or follow-up manage-
ment. Our results suggest an increased focus on both early
and follow-up management of T1 patients.
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