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Abstract

Purpose: We examine the likelihood of a second primary malig-
nancy diagnosis following the diagnosis of urothelial cancer.
Methods: We identified subjects from the Manitoba Cancer 
Registry diagnosed with urothelial cancer between April 1, 1985 
and December 31, 2007. Data were collected on all subsequent 
new cancer diagnoses. Standardized incidence ratios (SIRs) were 
calculated for each major cancer type, matched with the general 
population by age, sex and period. Further analysis was undertaken 
stratifying by morphology and invasiveness. The results in males 
were examined with and without prostate cancer. A competing risk 
model was used to analyze the data controlling for death.
Results: Of the 4412 included urothelial cancer cases, 712 patients 
(16.1%) subsequently developed a second primary malignancy. 
Risks were highest within 1 year of diagnosis persisting for 5 years. 
This risk was highest in males aged less than 70 (SIR = 6.25; 95% 
Confidence Interval [CI] 5.08-7.04). Overall, the risk was similar 
between the sexes (female SIR: 1.30, CI 1.09-1.54; males 1.42, CI 
1.31-1.54; males excluding prostate SIR: 1.22 CI 1.11-1.35). There 
was an increased relative risk for developing a second primary for 
cancers of the kidney (male), lung, breast (female) and prostate. 
Papillary cancers were associated with increased relative risk of 
developing lung, prostate, and breast (female and male) cancer. In 
the competing risks model, patients diagnosed with a papillary or in 
situ urothelial cancer were more likely to be diagnosed with a sec-
ond primary than non-papillary and invasive disease, respectively.
Conclusions: Those diagnosed with urothelial cancer have an 
increased probability of having a second primary cancer detect-
ed within the subsequent 5 years, even when prostate cancer is 
excluded. Papillary tumours in particular may provide a warning 
for subsequent malignancy. 

Introduction 

Studies have described the relationship between initial 
cancer diagnoses and diagnosis of subsequent primaries.1-4 

Multiple primaries, as defined by the International Agency 
for Research on Cancer (IARC), are those cancers which 
develop in several primary sites that are not an extension, 
recurrence nor metastasis of each other. Multiple primaries 
also include tumours arising from the same site but with 
different morphologies.5

Urothelial malignancies are unique and encompass can-
cers of the transitional cell epithelium found in the blad-
der, renal pelvis, and ureters (or BRPU). Despite a relatively 
stable incidence rate, urothelial cancers remain among the 
most frequently diagnosed cancers in Canada.6 This is con-
cerning as bladder cancer, accounting for the vast majority 
of BPRU cancers, has been highly correlated with the diag-
nosis of subsequent primary malignancies of other sites.7,8 
Indeed, a report using data from Surveillance Epidemiology 
and End Results (SEER) demonstrated the development of 
subsequent primary cancers in as many as 16% of bladder 
cancer patients – the highest percentage of any cancer site 
(except non-melanoma skin cancer and cancer of the upper 
aerodigestive tract).9

Urothelial cancers often present multifocally, complicating 
the ascertainment of second primary malignancies because 
newly identified BPRU cancers may be new manifestations 
of the original urothelial cancer (unless they have different 
histologies). This should be accounted for in calculations.

Knowledge of clustering malignancies should increase 
the likelihood of early detection of subsequent cancers 
and ultimately improve patient outcomes. The objective of 
the present study was to determine the risk of being diag-
nosed with a second primary malignancy subsequent to the 
diagnosis of a urothelial cancer, including histopathologic 
subanalysis. We sought to identify commonly diagnosed 
specific second primaries and to determine if there was an 
association by histology, age or sex. Furthermore, because 
of the frequent co-diagnosis of urinary bladder cancers and 
prostate cancer, and the fact that prostate-specific antigen 
(PSA)-screening often detects clinically insignificant prostate 
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cancer, this study examines the risks of second malignancy 
both including and excluding prostate cancer.

Methods 

All Manitoban subjects diagnosed with their first BRPU can-
cer (including bladder cancer in situ) between April 1, 1985 
and December 31, 2007 were identified from the popula-
tion-based Manitoba Cancer Registry. Developed in 1937, 
the Manitoba Cancer Registry became population-based in 
1956. Cancer reporting is mandated by law in Manitoba, 
Canada, and information on all potential new cases must 
be forwarded to the Registry. The Manitoba Cancer Registry 
has been rated highly by the North American Association of 
Central Cancer Registries.10

The following ICD-10 histopathologic morphology codes 
were used: papillary transitional cell carcinoma (TCC) 
(ICD0/3 8130/3), TCC (8120/3), papillary TCC, non-inva-
sive (8130/2), TCC in situ (8120/2) and basaloid carcinoma 
(8123/3); these make up more than 90% of the BRPU can-
cers in this study. Both invasive and non-invasive cancers 
can be papillary in morphology. 

Autopsy and death certificate-only diagnoses were 
excluded from the analysis. Recurrent BPRU cancers or any 
second primary cancers from any BRPU site (with congru-
ent histology) were excluded. Due to their small numbers, 
urothelial cancers of the proximal urethra and prostate were 
not included. In addition, non-melanoma skin cancers were 
not considered. Patients previously diagnosed with a non-
BPRU cancer were excluded in this study. Similarly, patients 
were excluded if the second primary diagnosis was within 
30 days of the BPRU diagnosis.

Second primary cancers were identified among the sub-
jects with a prior diagnosis of BPRU cancer using ICD-10 
histopathologic morphology codes and ICD-0-3 topography 
codes abstracted from pathology reports. The first analysis 
included all second primaries post-BPRU cancer diagno-
sis, while the second analysis, for males, excluded prostate 
cancers entirely from study population and the reference 
population. Upon the diagnosis of BPRU cancer, the time 
(person-years) until the first diagnosis of a second primary 
malignancy, death, or the December 31, 2007 date was 
recorded. Patients who died within 30 days of urothelial 
cancer diagnosis and patients who were diagnosed with a 
second cancer within 30 days were excluded from analy-
sis to mitigate an ascertainment bias. We were unable to 
account for those who emigrated outside Canada. If the 
emigrants remained within Canada and subsequently died, 
death information was available and incorporated into the 
calculation.

The standard incidence ratio (SIR) was calculated by tak-
ing the ratio of observed cancers in the urothelial cancer 
patients to the expected number of cancers calculated from 

person-years of follow-up and Manitoba rates for that age, 
sex and year. The expected number of cancers was obtained 
by comparing the cancer incidence (excluding urothelial 
cancer and non-melanoma skin cancer) in the Manitoba 
population (from anonymized age/sex data for people regis-
tered to receive healthcare from Manitoba Health) matched 
by 5-year age band, sex and time period multiplying this by 
the person-years. The age specific incidences are available 
at our cancer centre.

The SIRs were compared by sex, age group and by the 
length of time after initial urothelial cancer diagnosis. Age 
at BPRU cancer diagnosis was presented in three categories: 
(1) under 70; (2) age 70 and above; and (3) all ages. We 
chose age 70 as the cutoff point because 72 is the average 
age of BPRU cancer diagnosis. 

The follow-up time was divided into 5 categories: (1) 
31 days to 1 year; (2) 1 to 5 years; (3) 5 to 10 years; (4) 10 
years or longer; and (5) total time from first primary cancer 
diagnosis. The 95% confidence intervals (CI) were calcu-
lated assuming that the second primaries follow a Poisson 
distribution. 

In addition, given that death would preclude the develop-
ment of a second malignancy, a competing risk analysis was 
conducted using death as the competing risk to examine 
possible predictors of second cancer diagnosis.11

Database interrogation was performed using SAS 9.1 (SAS 
Institute, Cary, NC).

Results 

Of the 4686 cases of BPRU cancer diagnosed, 122 patients 
died within 30 days, while a further 140 were diagnosed 
with a second cancer within the same time period. Twelve 
patients had their Manitoba Health coverage cancelled 
resulting in 4412 cases included in the study (Table 1). The 
median age-at-diagnosis was 72 (inter-quartile range [IQR]: 
62-80) for females and 71 (IQR: 62-78) for males; 10 cases of 
BPRU cancer occurred in those under age 30. There were 16 
cases of second primary bladder cancers; these second blad-
der cancers were disregarded and patients were followed as 
outlined above. Most diagnoses (95.6%) were cytologically/
histologically confirmed. In the 4412 subjects, 583 cases 
(410 males, 101 females) of second primary cancers were 
expected. However, 712 cases were observed resulting in 
second primaries diagnosed in 16.1% of cases. 

Males aged <70 had a consistently higher SIR for devel-
oping a subsequent primary (6.25; 95% CI 5.08-7.70) than 
males aged >70 years (SIR 2.25; 95% CI 1.83-2.75) within 1 
year of diagnosis of first primary. This younger age group still 
had an excess risk 5 years after the initial diagnosis. When 
excluding prostate cancer, males aged <70 still had elevated 
risks within 1 year of urothelial cancer diagnosis (SIR 3.25; 
95% CI 2.27-4.49). Females age <70 had an excess risk in the 
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first year following diagnosis (SIR 2.42; 95% CI 1.11-4.59), 
but this risk normalized 1 to 5 years after diagnosis (SIR 1.32; 
95% CI 0.78-2.08). The >70 age group had an elevated risk 
within the first year of diagnosis (SIR 3.25; 95% CI 2.27-4.49) 
but this risk normalized later, between 5-10 years post-BPRU 
cancer diagnosis (SIR 0.77; 95% CI 0.53-1.09).

When examining the overall SIRs (Table 2), it is clear 
that there was no significant age-specific difference in risk 
for diagnosis of second primaries among females; however, 

among males the 95% confidence intervals do not overlap 
between the under and over 70 age groups when prostate 
cancer is included.  In addition, patients of either sex, diag-
nosed with a papillary tumour and males with TCC had an 
increased relative risk of developing a second primary when 
compared to their respective reference populations.

Table 3 shows the risk for developing selected second pri-
maries from the present study and from two larger studies.8,9 

The analysis reveals an increased risk of diagnosis of kidney 

Table 1. Characteristics of urothelial cancer patients

Variables No. urothelial cancers (%) No. second primaries (%)

Total Female Male Totalc Femalec Malec

Totala 4412 1156 (26) 3256 (74) 712 (16) 131 (11) 581 (18)

Ageb

<70 1936 (44) 491 (42) 1445 (44) 336 (17) 57 (12) 279 (19)

≥70 2476 (56) 665 (58) 1811 (56) 376 (15) 74 (11) 302 (17)

Time period urothelial diagnosis
1984-1991 1196 (27) 311 (27) 885 (27) 213 (19) 45 (14) 186 (21)

1992-1996 907 (21) 255 (22) 652 (20) 202 (22) 48 (19) 154 (24)

1997-2001 1044 (24) 248 (21) 796 (24) 167 (16) 24 (10) 143 (18)

2002-2007 1265 (29) 342 (30) 923 (28) 112 (9) 14 (4) 98 (11)

Disease type
In situ bladder 1126 (26) 276 (24) 850 (26) 165 (15) 33 (12) 132 (16)

Invasive bladder 3003 (68) 770 (67) 2233 (69) 516 (17) 84 (11) 432 (19)

Invasive renal pelvis 202 (5) 80 (7) 122 (4) 19 (9) 8 (10) 11 (9)

Invasive ureter 81 (2) 30 (3) 51 (2) 12 (15) 6 (20) 6 (12)

Transitional cell carcinoma 1011 (23) 260 (22) 751 (23) 150 (15) 22 (8) 128 (17)

Adenocarcinoma 50 (1) 15 (1) 35 (1) 5 (10) 0 (0) 5 (14)

Squamous cell carcinoma 67 (2) 28 (2) 39 (1) 8 (11) 3 (11) 5 (13)

Papillary transitional 3078 (70) 781 (68) 2297 (71) 526 (17) 101 (13) 425 (18)

Other 206 (5) 72 (6) 134 (4) 23 (11) 5 (7) 18 (13)
a: the percentage values in this row are calculated using 4412 as the denominator; b: the percentage values in this row are calculated from column totals of 4412, 1156, and 3256, respectively; 
c: the percentages in these columns are calculated from the values in the corresponding columns on the left side of the table (e.g., 18% of males with a urothelial cancer were diagnosed with a 
second primary).

Table 2. Standardized incidence ratio of second primary cancers after 31 days by histology of initial tumour, age at 
diagnosis, and sex*

Overall 1985-2007 Age <70 Age ≥70
Count SIR (95% CI) Count SIR (95% CI) Count SIR (95% CI)

Female All 131 1.30 (1.09-1.54) 57 1.26 (0.97-1.64) 74 1.33 (1.06-1.67)

Papillary 101 1.32 (1.09-1.60) 44 1.22 (0.91-1.64) 57 1.41 (1.09-1.83)
TCC 22 1.15 (0.72-1.74) 9 1.32 (0.60-2.50) 13 1.05 (0.56-1.80)

Male including prostate All 581 1.42 (1.31-1.54) 279 1.61 (1.43-1.81) 302 1.28 (1.14-1.43)

Papillary 425 1.33 (1.21-1.46) 200 1.43 (1.24-1.64) 225 1.25 (1.09-1.42)

TCC 128 1.77 (1.49-2.10) 63 2.29 (1.79-2.93) 65 1.45 (1.14-1.85)

Male excluding prostate All 404 1.22 (1.11-1.35) 177 1.31 (1.13-1.52) 227 1.16 (1.02-1.32) 

Papillary 304 1.19 (1.06-1.33) 135 1.25 (1.06-1.48) 169 1.15 (0.98-1.33)

TCC 76 1.27 (1.01-1.59) 32 1.47 (1.01-2.08) 44 1.15 (0.86-1.55)
*Bolded text indicates statistical significance.
TCC: transitional cell carcinoma; SIR: standardized incidence ratios; CI: confidence interval. 
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(male), lung, breast (female) and prostate. Those diagnosed 
with papillary tumours and TCC had increased relative risks 
of developing lung cancer and prostate cancer. Moreover, 
diagnosis of papillary tumour was found to be associated 
with an increased risk of diagnosis for breast cancer for both 
females and males.

Generally, the relative risk of a diagnosis of a second 
primary diminished as time from urothelial cancer diagnosis 
increased (Table 4). Female breast cancer was more likely 
diagnosed between 1 to 5 years than within the first year of 
diagnosis of a BPRU cancer, and the relative risk for lung 
cancer diagnosis remained elevated up to 5 to 10 years from 
the original primary diagnosis. 

There were no sex- or age-based differences in the risk of 
being diagnosed with a second primary (Table 5). However, 
patients with papillary and in situ tumours were more likely 
to have a second cancer diagnosis than non-papillary and 
invasive cancers, respectively.

Fig. 1 and Fig. 2 show the accumulation of second pri-
maries among patients previously diagnosed with a BPRU 
cancer using competing risk analysis. The curves suggest 
that within the first few years following the diagnosis, those 
diagnosed with papillary and in situ cancer accumulated 
second primaries more rapidly than those diagnosed with 
non-papillary and invasive cancers, respectively.

Table 3. Standard incidence ratios for selected second primaries 31 days post bladder cancer diagnosis with comparisons to 
two large studiesa

Site Sex Type
Second 

primaries
SIR (95% CI) SEER datab SIR

Swedish Studyc

SIR (95% CI)

Kidney Female All 2 0.90 (0.11-3.26) 17.79d,e 0.60 (0.37-0.98)

Papillary 2 1.18 (0.14-4.27)

TCC 0 0 (0-7.22)

Male All 22 1.75 (1.10-2.65) 11.08d,e 1.38 (1.02-1.79)

Papillary 15 1.52 (0.85-2.51)

TCC 4 1.83 (0.50-4.68)

Lung Female All 35 2.35 (1.69-3.27) 2.14e 3.32 (2.76-3.99)

Pap 24 2.09 (1.34-3.11)

TCC 8 2.99 (1.29-5.90)

Male All 124 1.65 (1.39-1.97) 1.54e 2.00 (1.85-2.17)

Papillary 93 1.59 (1.30-1.95)

TCC 27 2.03 (1.34-2.96)

CRC Female All 16 0.92 (0.52-1.49)
Colon = 1.05;
Rectum = 0.99

Colon = 1.76 (1.44-2.15)
Rectum = 1.67 (1.25-2.24)

Papillary 14 1.07 (0.59-1.80)

TCC 1 0.29 (0.01-1.60)

Male All 68 1.03 (0.82-1.31)
Colon=0.99; 
Rectum=1.01

Colon = 1.21 (1.09-1.34);
Rectum = 1.22 (1.06-1.41)

Papillary 51 0.99 (0.75-1.31)

TCC 12 1.04 (0.53-1.81)

Breast Female All 39 1.56 (1.11-2.13) 0.95 0.98 (0.85-1.13)

Papillary 32 1.67 (1.14-2.36)
TCC 6 1.30 (0.48-2.82)

Male All 3 3.83 (0.79-11.20) - 0.95 (0.39-2.29)

Papillary 3 4.92 (1.01-14.38)
TCC 0 0 (0-21)

Prostate Male All 224 1.83 (1.60-2.08) 1.14e 1.41 (1.34-1.49)

Papillary 150 1.57 (1.34-1.84)

TCC 63 2.90 (2.27-3.71)
a: This data includes the second cancers following the initial diagnosis of urothelial cancer. Patients were eliminated from the calculations once they developed their second cancer. Standard 
incidence ratios (SIRs) were calculated with data including prostate cancer. Bolded text signifies statistical significance. b: Hayat et al, 2007. SEER: Surveillance Epidemiology and End Results. 
c: Bermejo et al, 2009. d: This study includes kidney, renal pelvis, ureter, and other urinary organs in this group. e: p < 0.05. 
CI: confidence interval; TCC: transitional cell carcinoma; CRC: colorectal cancer; SIR: standardized incidence ratio.
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Discussion 

The diagnosis of subsequent primary malignancies post-
urothelial cancer diagnosis is high in our study; 16.1% of 
BPRU cancer cases (17.8% male and 11.3% female) were 
diagnosed with a subsequent primary malignancy. This per-
centage is congruent with other studies.2,9 The increased risk 
is similar for both sexes and persists up to 5 years from the 
initial BPRU cancer diagnosis. 

The overall risk for diagnosis of a second primary cancer 
is greatest for males within the first year of being diagnosed 
with a BPRU cancer and persists for up to 5 years; beyond 
10 years there is no significant elevation in risk compared 
with a standardized matched population. The highest 
increased risk is found among males aged <70 within 1 
year of BPRU cancer diagnosis even after prostate cancer is 
eliminated from the data calculations. When prostate cancer 
is excluded from the analysis, the overall risk for developing 
a second primary at any time beyond 31 days after BPRU 
cancer diagnosis is similar to the risks among females. The 
cumulative risks show that a substantial number of people 
diagnosed with a urothelial cancer develop a second cancer. 
Moreover, when controlling for the competing risks of death 

patients with papillary and in situ tumours were more likely 
to be diagnosed with a second malignancy compared to 
non-papillary and invasive cancers, respectively.

There was an increased risk of diagnosis of kidney (male), 
lung, breast (female) and prostate cancer. However, the 
risk of female breast and female lung cancer persisted lon-
ger than the risks for male lung and prostate cancer. In 
addition, those diagnosed with papillary tumours and TCC 
had increased relative risks of developing lung cancer and 
prostate cancer. Interestingly papillary bladder cancer was 
associated with increased risk of female and male breast 
cancer.

Table 4: Standardized incidence ratios of second primary cancers by time since diagnosis, age at diagnosis, and sex

Site
31 days+
counts

SIR (95% CI)
31 days-<1 year 1 year-<5 years 5 years-<10 years 10 years+

Alla Female
131

1.30 (1.09-1.54)
23

1.85 (1.17-2.77)
53

1.41 (1.07-1.84)
38

1.33 (0.97-1.83)
17

0.77 (0.48-1.23)

Male
581

1.42 (1.31-1.54)
182

3.27 (2.83-3.78)
197

1.20 (1.05-1.38)
119

1.06 (0.89-1.27)
83

1.05 (0.85-1.30)

Kidney Female
2

0.90 (0.11-3.26)
0

0 (0-11.05)
0

0 (0-3.61)
0

0 (0-4.77)
2

4.12 (0.50-14.88)

Male
22

1.75 (1.10-2.65)
7

4.25 (1.71-8.75)
7

1.42 (0.57-2.93)
5

1.44 (0.47-3.36)
3

1.19 (0.25-3.47)

Lung Female
35

2.35 (1.69-3.27)
6

3.42 (1.26-7.44)
13

2.38 (1.27-4.08)
12

2.84 (1.47-4.95)
4

1.15 (0.31-2.95)

Male
124

1.65 (1.39-1.97)
35

3.36 (2.34-4.68)
46

1.53 (1.14-2.04)
26

1.28 (0.83-1.87)
17

1.21 (0.75-1.95)

Nasopharyngeal Female
4

1.76 (0.48-4.49)
1

3.56 (0.09-19.81)
2

2.36 (0.29-8.53)
0

0 (0-4.70)
1

1.95 (0.05-10.87)

Male
17

0.93 (0.54-1.50)
3

1.15 (0.24-3.36)
9

1.20 (0.55-2.28)
9

1.20 (0.55-2.28)
2

0.62 (0.08-2.25)

CRC Female
16

0.92 (0.52-1.49)
3

1.41 (0.29-4.12)
7

1.09 (0.44-2.24)
5

1.01 (0.33-2.36)
1

0.25 (0.01-1.42)

Male
68

1.03 (0.82-1.31)
12

1.37 (0.71-2.39)
28

1.09 (0.72-1.57)
17

0.95 (0.55-1.52)
11

0.83 (0.41-1.48)

Breast Female
39

1.56 (1.11-2.13)
7

2.19 (0.88-4.52)
17

1.78 (1.03-2.84)
12

1.70 (0.88-2.98)
3

0.57 (0.12-1.67)

Male
3

3.83 (0.79-11.20)
0

0 (1-27.56)
2

6.26 (0.76-22.63)
1

4.62 (0.12-25.73)
0

0 (0-21.69)

Prostate Male
224

1.83 (1.60-2.08)
109

6.40 (5.31-7.72)
57

1.13 (0.87-1.46)
38

1.12 (0.82-1.54)
20

0.94 (0.61-1.46)
a: Includes all non-BPRU (bladder, renal pelvis, ureter) and prostate cancers. Bolded text signifies statistical significance.
CRC: colorectal cancer; SIR: standardized incidence ratio; CI: confidence intervals.

Table 5. Predictors of second cancer diagnosis*

Predictor
Hazard ratio  

(95% CI)
p value

Age ≥70 vs. <70 1.02 (0.86-1.21) 0.81

Invasive vs. in situ 0.66 (0.53-0.83) <0.001
Male vs. female 0.97 (0.80-1.18) 0.79

Papillary vs. non-papillary 1.38 (1.13-1.69) 0.002
*Using a Competing Risk Model, death being the competing risk All data are compared 
excluding prostate cancer. Bolded text signifies statistical significance. Hazard ratio > 1 
implies increased risk for the predictor listed first.
CI: confidence interval.
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Admittedly, some of this clustering may be attributable to 
the well recognized link between the diagnoses of prostate 
cancer and bladder cancer.12-14 In this study, the overall rela-
tive risk for developing prostate cancer as a second primary 
was 1.83. This elevated incidence is likely attributable to 
diagnostic efforts which result in the detection of pre-clinical 
phases of prostate cancer.12 Furthermore, the diagnosis of 
clinically significant prostate cancer has been complicated 
by the introduction of PSA-screening as many have reported 
over-diagnosis and over-treatment.15,16 This may be reflected 
in the high rate of prostate cancer in males <70 previously 
diagnosed with TCC (SIR = 4.16 95% CI 2.90-5.79). As 
such, all second primaries within 30 days were excluded 
from analysis; to eliminate any possible effect, the data were 
re-analyzed assuming prostate cancer did not exist (neither 
in our patients or in the reference population). 

The probability of developing a second primary may be 
attributed to the similar etiologies (environmental and/or 
genetic) implicated in the development of urothelial cancer 
and other cancers. Tobacco smoking is the predominant 
etiological agent for bladder cancer,17-19 and may account for 
about 30% of all female and 50% of all male bladder can-
cers.20 While examining the effect of smoking and second-
ary cancers Salminem and colleagues21 found an increased 
incidence of prostate, gastric and lung cancers in patients 
previously diagnosed with bladder cancer. Smoking is also 
involved in the etiology of renal,22 lung and laryngeal can-

cers23 and colorectal cancers.24 

In this study, the risk of diagnosis of lung cancer was 
elevated and this is likely smoking-related. Males were at 
greater risk of diagnosis of kidney cancer and this may be 
attributable to a common or analogous pathogenesis. It has 
been postulated that smoking-related carcinogens, such as 
aromatic amines, are filtered by the kidneys and stored in 
the bladder, thus directly affecting both organs. That this 
potential effect was not noted among females and that there 
was no association with head and neck cancers may be 
attributable to the paucity of cases.

The increased risk of female breast cancer is more dif-
ficult to explain. Indeed, the evidence supporting the pos-
sible associations of breast cancer and tobacco smoking is 
conflicting. In addition, the association between papillary 
bladder cancer and breast cancer is unclear. To our knowl-
edge, we are the first to show this relationship. Although 
colorectal cancers were common second primaries (>10% in 
all groups), the risk is not elevated. Aside from the possible 
biases in the diagnosis of prostate cancer, there may be some 
basis of a relationship rooted in the abnormal expression of 
tumour suppressor genes p53 and Rb.14 

This study is limited by the relatively small number of 
incident cases of urothelial cancer in a given age group, a 
problem accentuated among females. In addition, due to 
the time period of the study we were unable to assess long-
term follow-up for more recent diagnoses (e.g, in 2003, 7 
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Fig. 1. Accumulation of second cancers among patients with a urothelial cancer: in situ versus invasive.
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patients diagnosed BPRU cancer had a maximum 5-year 
follow-up).The subanalysis of papillary versus non-papil-
lary cancers is also limited in that tumours with papillary 
architecture are frequently commented on by pathologists; 
however, the absence of mentioning papillary architecture 
does not necessarily exclude the presence of possible pap-
illary morphology. Moreover, some of the “non-papillary” 
tumours may have or have had a papillary component at one 
point in their development. This is a systematic problem in 
many databases. Despite this possible bias there remains an 
elevated and statistically significant risk of a second primary 
for those patients diagnosed with papillary tumours, even in 
the competing risk analysis.

There are several strengths of this study. The results pre-
sented are from population-based data and we are therefore 
able to capture all cases of BPRU cancer and almost all second 
primaries. Urothelial cancers originating in the bladder, renal 
pelvis and ureters were considered collectively acknowledg-
ing that any subsequent cancer in the urothelial tract may 
not represent a true second primary. Furthermore, this is the 
first study to examine papillary tumours and TCC as possible 
markers for the diagnosis of second primary tumours. While 
there is potential surveillance bias, collectively, we believe 
these results will aid clinicians to be more vigilant of second 
primaries, when to expect them, and of which particular can-
cers to be wary. 

Conclusion 

The data indicate that the diagnosis of a BPRU carcinoma 
should put the clinician on alert for the emergence of sub-
sequent non-urothelial cancers, particularly within the first 
5 years of a BPRU cancer diagnosis.
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