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Introduction

In Switzerland, bladder cancer is the fifth most frequently 
diagnosed cancer in men but is much less frequent in wom-
en (age standardized incidence rate for 2005-2009: 18.7 
per 100,000 men and 4.5 per 100,000 in women) [1]. The 
gender difference in incidence has been partly explained by 
differences in smoking habits and professional exposures 
between the sexes [2]. Other countries have also shown 
that men and women have differences in bladder cancer 
survival, with men having better survival than women for 
reasons that are still unknown.  International comparisons 
of bladder cancer statistics are difficult to interpret due to 
changes in classifications and differences in coding practices 
over time and between countries. Bladder cancer is a het-
erogeneous disease [3 - 8] and prognosis, like other cancers, 
depends on the grade and stage of the tumour. However, 
the classification of bladder cancers may be unclear in par-
ticular when the diagnosis is based solely on cystoscopy and 
cytology. Registration of bladder cancer diagnoses includes 
benign bladder lesions known as papillomas, non-muscle 
malignant tumours, non-muscle in 
situ carcinomas, and muscle malig-
nant tumours. Incidence and survival 
trends can be challenging to compare 
if the inclusion or exclusion of the 
types of bladder cancer diagnoses dif-
fer. To date there is a lack of informa-
tion about bladder cancer survival in 
Switzerland. The aim of this study is 
to analyse national trends in bladder 
cancer survival using available data 
from Swiss population-based cancer 
registries.

Patients and methods

The present study is based on the National Core Dataset 
(NCD) managed by the Foundation National Institute 
for Cancer Epidemiology and Registration (NICER) for 
the purpose of national cancer monitoring in Switzerland. 
Sixteen of twenty-six Swiss cantons currently transmit 
cancer data annually for the NCD. Cancer cases from thir-
teen cantons were pooled for this report: Basel City and 
Basel Land (BS/BL), Fribourg (FR), Geneva (GE), Grison 
and Glarus (GR/GL), Lucerne (LU), St. Gallen, Appenzell 
Outer-Rhodes and Appenzell Inner-Rhodes (SG/AR/AI), 
Ticino (TI), Valais (VS) and Zurich (ZH). Neuchâtel, Jura 
and Vaud could not be included because they do not pro-
vide survival information to the NCD. 
Cancer registries recorded all incident cancer cases diagnosed 
in their resident population and assessed cases’ survival by 
active or passive follow-up as of 31.12.2010. The incidence 
date refers to the date of confirmation of diagnosis or the 
date of hospitalization if it preceded the diagnosis and was 
related to their cancer. We included only malignant bladder 
cancer based on the International Classification of Disease 
for Oncology (ICD-O, 3rd edition; [9]): topography codes 
C67.0-C67.9, all morphology codes except lymphoma/leu-
kaemia codes 9590-9989, malignancy code 3. We excluded 
all in situ and non-invasive papillary carcinomas. Cases di-
agnosed between 20 and 99 years of age (excluded only 9 
cases) and between 1980 and 2010 were selected. For BS/
BL the latest available year of diagnosis was 2008. Bladder 
cancer cases that were preceded by a primary cancer of a dif-
ferent topography were included [10]. In persons with >1 
malignant bladder cancer diagnoses, the first occurring was 
selected. We excluded all cases diagnosed at death or with 
a death certificate as only source of information (N=332). 
Recent active follow-up was lacking for N=112 (7%) cases 

National Institute for Cancer Epidemiology and Registration

Men Women Both
GE 1980-2010 1357 437 1794 9014.1 22.6

SG/AR/AI 1980-2010 1229 446 1675 6961.0 17.4

BS/BL 1981-2008 1134 436 1570 6632.0 16.6

ZH 1997-2010 1426 485 1911 5932.3 14.9

VS 1989-2010 669 200 869 4298.5 10.8

TI 1996-2010 733 232 965 3477.6 8.7

GR/GL 1989-2010 573 171 744 3204.0 8.0

FR 2006-2010 114 30 144 312.1 0.8

LU 2010 37 12 49 68.1 0.2

7272 2449 9721 39899.7 100.0

% of pooled 
person-years

Total

Number of cases
Cantons

Diagnosis 
period

Person-
years

Table1: Contribution of Bladder cancer 
cases to the national pooled dataset by 
thirteen Swiss cantons.
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in BS/BL, N=60 (8%) in GR/GL, N=161 (19%) in VS and 
N=542 (24%) for ZH. The vital status of these cases was set 
lost to follow-up using the date of last contact. Of the pooled 
cases N=351 (3.5%) were excluded because only the date of 
diagnosis was given. A total of 9,721 cases were included in 
the survival analysis (93% of those eligible). Completeness 
of case ascertainment for bladder cancer could be assessed 
in GE, GR/GL, SG/AR/AI, TI and VS and was found to 
be higher than the international standard of at least 90% 
within two years after the date of diagnosis [11]. 
Observed (OS) and relative survival (RS) probabilities 
were derived for consecutive years after diagnosis during

which the hazards were assumed to remain constant. RS 
was calculated as the ratio of the observed probability of 
survival of cancer cases and the expected survival of per-
sons in the general population matching in age, sex, calen-
dar year of death and cantonal pool (i.e. estimation of mor-
tality due to bladder cancer by accounting for competing 
risks of death) [12]. Expected cancer survival proportions 
were estimated using the Ederer II method applied to 
combined all-cause mortality tables for the cantons in-
cluded supplied by the Swiss Federal Statistical Office. 
All-cause death probabilities, transformed from age-, sex- 
and calendar year-specific death rates, were interpolated

LL UL LL UL LL UL
20 - 59 85.2 80.7 84.3 85.7 81.6 89.1 80.9 71.3 87.6 84.7 81.0 87.8

60 - 69 84.0 72.2 81.5 85.5 82.4 88.1 72.8 65.6 78.8 82.8 79.9 85.3

70 - 79 74.9 66.3 72.8 78.2 74.9 81.1 67.8 61.7 73.3 75.6 72.7 78.2

80+ 54.9 44.6 51.0 62.6 57.5 67.5 49.4 43.1 55.5 57.5 53.5 61.3

20 - 59 61.5 61.2 61.4 63.6 58.0 68.6 62.3 51.4 71.5 63.3 58.4 67.8

60 - 69 57.1 47.2 55.0 63.1 58.8 67.2 49.5 41.7 56.9 60.1 56.4 63.8

70 - 79 43.2 37.4 41.8 55.4 51.0 59.8 43.1 36.4 49.8 52.3 48.6 56.0

80+ 18.8 20.2 19.3 38.0 31.2 45.3 34.5 27.0 42.6 36.8 31.6 42.2

1 77.3 68.7 75.2 80.0 78.2 81.7 70.1 66.5 73.5 77.4 75.8 79.0

5 48.5 44.2 47.6 57.2 54.7 59.7 49.0 44.7 53.1 55.3 53.1 57.4

20 - 59 89.1 77.2 86.4 89.5 86.4 92.0 77.4 69.7 83.3 86.7 83.9 89.2

60 - 69 85.1 79.7 84.1 86.2 83.8 88.4 80.3 74.1 85.2 85.1 82.9 87.2

70 - 79 78.6 68.1 76.2 81.3 78.8 83.5 69.4 64.2 74.0 78.5 76.3 80.6

80+ 59.9 46.3 55.2 67.0 63.3 70.5 50.7 45.7 55.6 61.3 58.3 64.2

20 - 59 63.1 55.8 61.4 64.9 59.8 69.5 56.6 47.3 64.9 63.0 58.6 67.1

60 - 69 55.2 54.2 55.0 59.5 55.5 63.3 56.4 48.1 63.9 58.9 55.3 62.3

70 - 79 42.0 38.5 41.2 51.4 47.6 55.2 43.4 37.2 49.6 49.6 46.3 52.8

80+ 19.8 18.0 19.1 36.4 31.1 42.1 29.6 23.2 36.7 34.0 29.8 38.4

1 80.6 70.6 78.1 82.8 81.5 84.1 71.9 68.8 74.7 80.1 78.9 81.3

5 48.3 44.7 47.4 55.2 53.0 57.4 48.7 44.7 52.5 53.6 51.7 55.5
1 Surviva l  analys is  us ing the complete approach
2 Age-standardized us ing ICSS weights

Relative survival1 

%

Calendar period for analysis: 1991 - 2000

Men Women Both

Calendar period for analysis: 2001 - 2010

standardized2

1

5

Men Women Both

Age in years
Years 
since 

diagnosis

standardized2

1

5

Observed survival 
%

95% CI 95% CI 95% CI

Note: 95% confidence interval, 95%CI; lower limit, LL; 
upper limit, UL

Table 2: Observed and relative survival estimates after malignant bladder cancer diagnosis with 95% confidence intervals by 
calendar period, age at diagnosis and sex. Data pooled from thirteen Swiss cantons.
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and smoothed using the Elandt-Johnson formula [13]. RS 
ratios were estimated using the strs command (version 
1.3.7) [14] written for the Stata Statistical Software [15]. 
Complete survival analysis was used for the comparison of 
diagnosis periods 1991 to 2000 and 2001 to 2010. Period 
survival analysis was used for the analysis of time trends 
[16]. In brief, complete analysis describes the survival ex-
perience of cases defined by dates of diagnosis, whereas 
period analysis defines cases by follow-up dates. The lat-
ter is achieved by left truncation of person-times at risk 
at the beginning of the specified follow-up period in ad-
dition to right censoring at its end. RS estimates were 
age-standardized using weigths specific for bladder cancer 
from the International Cancer Survival Standards (ICSS) 
[17]. Standard weights for age-groups were: 0.28 (20-59 
years), 0.28 (60-69 years), 0.29 (70-79 years) and 0.15 

1986/1990 1991/1995 1996/2000 2001/2005 2006/2010

Age in years
Years 
since 

diagnosis

Relative 
survival1 

%

Relative 
survival1 

%

Relative 
survival1 

%

Relative 
survival1 

%

Relative 
survival1 

%
AAPC2

Linear 
trend 

p-value3

20-69 84.8 86.9 85.4 86.6 87.0 0.1 0.421

70+ 63.0 74.4 71.6 75.3 74.7 0.7 0.002

20-69 56.0 62.8 62.7 62.3 61.5 0.4 0.052

70+ 35.5 46.8 48.1 48.3 44.4 1.0 0.901

1 75.5 81.3 79.7 81.4 82.6 0.4 0.001

5 47.4 55.4 56.3 56.3 54.9 0.6 0.194

20-69 77.9 74.7 75.2 81.9 78.2 0.0 0.433

70+ 53.1 60.7 57.3 55.9 59.2 0.5 0.611

20-69 49.0 55.0 53.7 54.6 58.6 0.8 0.914

70+ 31.2 34.2 38.0 34.3 37.4 0.8 0.658

1 67.1 71.2 70.0 71.5 72.4 0.3 0.414

5 41.2 47.9 48.8 46.9 51.1 1.0 0.721
1 Surviva l  analys is  us ing the period approach
2 Average annual  percentage change
3 p-Value of Wald test for ca lendar period in a  Poisson regress ion model  of excess  morta l i ty.
4 Age s tandardized us ing ICSS weights  

5

standardized4

Calendar period of death or censoring

standardized4

Men

Women

1

5

1

Table 3: Trends in relative survival of bladder cancer cases pooled from thirteen Swiss cantons for successive five-year calendar 
periods of follow-up between 1986 and 2010.

(80-99 years). Ninety five percent confidence intervals 
(95% CI) were estimated using Greenwood’s method [18] 
in complete analysis and in period analysis by applying 
the delta method to a transformation of the cumulative 
hazard. For age-standardized RS, 95% CI were estimated 
as described in [17]. 
To test for linear time trends of one- and five-year RS in 
age strata, piecewise Poisson regression models for the 
logarithm of excess number of deaths were fitted as lin-
ear functions of the logarithm of person-time (offset) and 
calendar period of follow-up as numeric covariate. The p-
value for inclusion of calendar period as explanatory vari-
able, based on the Wald test, indicated the significance 
of a linear trend. The significance of a linear trend inde-
pendent of age was tested by additionally adjusting the 
Poisson model for age. Average annual percentage change 
(AAPC) = 100 ((RS

lastyear
 – RS

firstyear 
)/RS

firstyear 
)∆t–1.
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Results

Table 1 shows the distribution of patients with malignant 
bladder cancer by canton, diagnosis period, sex as well as 
the distribution of person-years per canton in the pooled 
dataset. The pooled data represents about one-half of the 
total at-risk population in Switzerland (in 2010) and in-
cluded approximately 10,000 bladder cancers represent-
ing almost 40,000 person-years. The median follow-up 
duration was 2.2 years for the whole cohort.  
Table 2 lists one- and five-year age-specific OS and RS for 
two ten-year calendar periods by sex. The RS estimates by 
age group and period are also shown in Figure 1. In con-
trast to most cancer types, men had a consistent survival 
advantage over women. For the diagnosis period 2001-
2010, the age-standardized RS for the first year after diag-
nosis was 82.8% in men versus 71.9% in women and for 
the fifth year after diagnosis it was 55.2% in men versus 
48.7% in women. Both OS and RS at one and five years 
decreased with increasing age at diagnosis regardless of 
sex and the period considered. For men and women com-
bined, the five year RS was 63% (95%CI 59%-67%) for 

persons <60 years and decreased to 34% (95%CI 30%-
38%) for those aged 80 years or older. 
Table 3 shows trends in one- and five-year age-specific as 
well as age-standardized RS after a bladder cancer diagno-
sis in five successive five-year calendar periods of follow-
up. In general, trends in RS were flat in both men and 
women. Survival improved slightly between the first two 
periods 1986-1990 and 1991-1995 but remained mostly 
unchanged over follow up for both sexes. For men, we ob-
served a slight statistically significant improvement of one 
year RS during the study period (linear trend p=0.001) 
and for the subgroup of men aged 70 years or older. This 
improvement in survival appeared to be confined to the 
difference observed between the first two periods. All oth-
er time trends were not statistically significant.
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Figure 1: Age-, sex- and diagnosis date-specific one- and  
five-year relative survival curves with 95% confidence 
intervals for two calendar periods (1991-2000 and  
2001-2010) of cancer diagnosis. Bladder cancer cases were 
pooled from thirteen Swiss cantons. 
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Discussion

This study describes survival after a primary malignant 
bladder cancer diagnosis in Switzerland based on the 
Swiss national dataset. We found that men have better 
overall survival than women and older persons have worse 
survival than younger persons. Generally there has been 
little improvement in bladder cancer survival in Switzer-
land over the last decade. The estimate of RS after a pri-
mary malignant bladder cancer diagnosis in Switzerland 
is similar to that observed in other developed countries 
publishing data on malignant bladder cancer. For ex-
ample, the United Kingdom, Ireland, Australia, United 
States, and France [19-23]. With regards to international 
comparisons of survival, the EUROCARE-4 study found 
that the mean five-year RS for all European countries was 
72.8% for males and 69.3% for females for the period 
1995-1999 [24]. For Switzerland, the five-year RS in both 
sexes was lower (55.3%) than the European mean. How-
ever, the EUROCARE-4 study included not only ma-
lignant bladder cancer but also non-infiltrating tumours 
whenever collected by cancer registries. For Switzerland, 
only malignant cancers were included which may explain 
the lower survival rates observed [24]. 
While men have a more than five-fold higher bladder 
cancer incidence rate than women, survival among men 
is also better than among females. This gender difference 
is also observed in numerous statistical reports in particu-
lar the EUROCARE-4 study and has been the subject of 
several investigations [24, 26, 27]. This gender difference 
is not explained by age differences at diagnosis because it 
exists across age groups in our study as well as in reports 
from other countries [24]. It has been hypothesized that 
physicians might be more aware and reactive to symptoms 
such as haematuria or urinary infections in male patients 
than in female patients. However, studies have shown that 
gender differences persist in analyses stratified by stage at 
diagnosis [27]. Some authors have suggested that differ-
ences in urinary tract anatomy between the sexes could 
modify blood and lymph node drainage leading to differ-
ences in the processes of metastasis occurrence [27]. 
The results of our study show lower RS among older per-
sons diagnosed with a malignant bladder cancer. This has 
been observed internationally for numerous cancers in-
cluding bladder [24]. The poorer prognosis of older per-
sons may be explained by a later stage at diagnosis and 
lower provision of aggressive/curative treatment such as 
cystectomy, because of more co-morbidities and lower life 
expectancy in older persons [28]. Unfortunately, we were 
unable to examine survival by stage and treatment in this 
study. Consistent with numerous other studies, we ob-
served a negligible increase in five-year bladder cancer RS 
according to period of diagnosis [19-23]. In contrast, the 
EUROCARE studies reported a slight increase in cancer 

survival [24]. However, inclusion criteria for cancer types 
have changed over time. In general, the lack of progress in 
bladder cancer survival may be linked to a shortage of ef-
fective treatments (such as radiotherapy or chemotherapy) 
but also to changes in tumour classifications and coding 
practices which can hinder interpretation of time trend 
analysis [24, 29]. 
In conclusion, bladder cancer survival data are difficult to 
interpret because of differences in pathology inclusion/ex-
clusion criteria and changes in classification and registra-
tion practices over time and between countries. Neverthe-
less, this study indicates that bladder cancer prognosis is 
still rather poor in Switzerland with important sex and 
age differences and minimal progress in survival. Addi-
tional studies including stage and treatment information 
are warranted.
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