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Purpose: To investigate the second primary cancers (SPCs) in patients with urothelial cancer (UC).

Materials and Methods: The records of 2,339 patients whose UC was diagnosed between January 1974 and December 2012 were
reviewed. All data about characteristics of patients, of UC and, of SPC was, recorded digitally. We investigated the prevalence and
the type of second or higher order cancers, and the factors associated with SPC.

Results: Total 260 patients (11.1%) had SPC, 14 had a third primary cancer and one had a fourth primary cancer. The most common
SPC with UC was lung cancer (29.6%). Of all 260 with SPC, 64 (24.6%) had synchronous (within the 6 months) SPC, 120 (46.2%) had
subsequent SPC and, 76 (29.2%) had antecedent SPC. The mean duration of SPC was 56 months in patients with subsequent SPC
and 75.8 months in patients with antecedent SPC. The mean age at the time of diagnosis of UC was higher in patients with SPC.
The ratio of male gender, body mass index, blood type, status of smoking and, occupational risk was similar in both groups. Total
amount of smoking and the mean follow-up were higher in patients with SPC.

Conclusions: The majority of the patients with UC have long life expectancy. In patients with UC, the risk of having another cancer
is quite higher than normal population. The physicians managing patients with UC should look for SPC.
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INTRODUCTION

In 1889, Billroth et al. [1] first reported multiple primary
cancers (MPCs) in a single patient. The most accepted
definition of MPCs is that given by Warren and Gates [2],
who state that each neoplasm must represent a distinct
malignancy and that a metastatic origin must be excluded.

The higher cancer risk in older patients is a reflection of
the incidence of MPCs increasing with age. The incidence of

genitourinary cancer in patients with MPCs is reported as
135% [3] The most common malignancy pairing is prostate
cancer and urothelial cancer (UC) in patients with MPCs
(12%).

Patients with nonmuscle invasive UC have a long
survival time and a long follow-up period [4] Patients with
nonmetastatic muscle invasive UC have a long survival
time after successful treatment [5]. The incidence of UC
and MPCs is increasing with age. During the long follow-
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up period for patients with UC, physicians who follow them
have chance to prevent the patients from other possible
diseases. We aimed to underline the potential risk of having
second malignancies and potential chance to detect them
earlier. To clarify this, we investigated MPCs in patients
with UC in a retrospective cohort study.

MATERIALS AND METHODS

This study began after the local ethics committee gave
approval. The study data was derived from the onco-urology
clinic at Tepecik Research and Education Hospital in Izmir,
Turkey. All patients with urinary cancer were followed at
this clinic. The records of 2,339 patients’ whose UC were
diagnosed between January 1974 and December 2012 were
reviewed. All data about the characteristics of patients (age,
sex, occupation, smoking history, coexisting disease, detailed
medical history, date of death or last visit, cause of death),
of UC (date of diagnosis, type of diagnosis, histology, stage,
size, location, initial treatment, date of all recurrences, date
of progression), and of MPCs (date of diagnosis, type of
diagnosis, histology) were recorded digitally.

MPCs were diagnosed according to Warren and Gates'
criteria [2] MPCs diagnosed within 6 months were considered
synchronous; otherwise, they were considered metachronous.
The patients with and without MPCs were compared. All

Table 1. Distribution of multiple primary cancer

Second primary cancers

factors were investigated for any association with MPC.
All data were transferred to a computer environment and
statistical analysis was performed by software (SPSS ver.
170, SPSS Inc, Chicago, IL,, USA). The results were expressed
as meanzstandard deviation. Categorical and continuous
variables were analyzed with chisquare and Student t-tests
respectively. Multivariate logistic regression analysis was
done for all factors. A p-value of <0.05 was considered
statistically significant.

RESULTS

Of the 2,339 patients, 885% were male. The median age at
the time of diagnosis was 63 years (range, 16—113 years). Of
the patients, 260 (11.1%) had a second primary cancer (SPC).
Of those 260, 14 had a third primary cancer and one had a
fourth primary cancer. The most common SPC with UC was
lung cancer (29.6%). Prostate cancer, gastrointestinal system
tumors, and larynx cancer were the next most common
SPCs (Table 1). The percentages of the most common SPCs
for all 2224 male patients are shown in Table 2. The mean
duration between UC and SPC was 565 months (median,
32 months). Of all 260 patients with an SPC, 64 (24.6%) had
synchronous SPC, 120 (462%) had subsequent SPC, and 76
(29.2%) had antecedent SPC. The mean duration of SPC was
56 months in patients with subsequent SPC and 758 months

Second primary

Third primary Fourth primary

Cancer
No. R1 (%) R2 (%) No. No.
Lung 77 29.6 3.29 - -
Prostate 61 235 2.60 4 -
Gastrointestinal 41 15.8 1.75 1 -
Larynx 19 7.3 0.81 2 -
Gynecologic 18 6.9 0.77 2 -
Renal 9 35 0.38 - -
Skin 8 3.1 0.34 2 -
Brain 7 2.7 0.29 1 -
Breast 6 2.3 0.26 1 -
Hematologic 4 1.5 0.17 - -
Testis 3 1.2 0.13 - -
Pancreas 3 1.2 0.13 - -
Bone 1 0.4 0.04 - -
Liver 1 0.4 0.04 1 -
Gall bladder 1 0.4 0.04 - -
Adrenal 1 0.4 0.04 - -
Thyroid - - - - 1
Total 260 100 11.12 14 1

R1, ratio of second primary cancer; R2, ratio of all.
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in patients with antecedent SPC. Male patients were more

likely to have subsequent SPC, while the opposite was true
for female patients (Table 3).

Table 2. Distribution of second primary cancer in men

Cancer Second primary, n (%)
Lung 76 (3.4)
Prostate 61(2.7)
Gastrointestinal 39(1.8)

Larynx 19 (0.9)

Table 3. Distribution of second primary cancer according to appearance

ICUROLOGY

The patients were divided into two groups—UC without
SPC (group 1, n=2,079) and UC with SPC (group 2, n=260).
The mean age at the time of UC diagnosis was higher in
group 2. The ratio of male gender, body mass index, blood
type, smoking status, and occupational risk was similar in
both groups. The total amount of smoking and the mean
follow-up were higher in patients with SPC (Table 4). Tumor
characteristics were compared, and the stage, grade, size,
number, and type of tumor were not significantly different
between the groups. However, the CIS ratio was similar
(Table 5).

Cancer Antecedent Synchronous Subsequent
Lung 10 (13.0) 14(18.2) 53(68.8)
Prostate 9(14.8) 26 (42.6) 6 (42.6)
Gastrointestinal 1(26.8) 1(26.8) 9 (46.3)
Larynx 3(68.4) 1(5.3) 5(26.3)
Gynecologic 4(77.8) 3(16.7) 1(5.6)
Sex

Male 56 (24.3) 59(25.7) 115 (50.0)
Female 20 (66.7) 5(16.7) 5(16.7)
Total 76 (29.2) 64 (24.6) 120 (46.2)
Values are presented as number (%).
Table 4. Comparison of groups due to demographics
Variable Group 1 Group 2 p-value
No. of patients 2,079 260
Age (y) 61.78+11.96 64.08+10.47 0.003
Male sex 1,995 (88.5) 229 (88.4) 0.965
Body mass index (kg/m’) 26.74+9.50 25.89+3.78 0.479
Blood type
A 528 (44.4) 82 (46.1) 0.854
B 173 (14.6) 22(12.4)
AB 115(9.7) 19(107)
0 372(31.3) 55(30.9)
Rh positive 1,058 (89.1) 54 (86.5) 0.318
Rh negative 130(10.9) 24 (13.5)
Smoking 0.768
Never 303 (18.4) 40(17.9)
Ex-smoker 349 (21.2) 52(23.3)
Current-smoker 995 (60.4) 131(58.7)
Total amount of smoking 859.6+480 959.7£579 0.004
(daily cigarettesxyears)
Occupation (%) 0.319
No risk 964 (72.2) 147 (76.2)
Risk of exhaust 108( 1) 9(4.7)
Risk of tobacco 70(5.2) 2(6.2)
Risk of chemicals 193 (14.5) 25 (13.0)
Follow-up (mo) 36.91+52.86 42.16+54.55 0.001

Values are presented as meanzxstandard deviation or number (%).

Group 1, urothelial cancer (UC) patients without multiple primary cancer (MPC); group 2, UC patients with MPC.
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Table 5. Comparison of groups due to tumor characteristics

Second primary cancers

Variable Group 1 Group 2 p-value
No. of patients 2,079 260 -
Stage 0.207
Ta/Papilloma 432(30.2) 56 (34.4)
T1 496 (34.7) 61(37.4)
T2 or higher 502 (35.1) 46 (28.2)

Grade 0.621
1 379 (30.9) 42 (32.5)
2 415 (33.8) 47 (36.5)
3 433 (35.3) 40(31.0)

Size (cm) 0.825
<3 367 (29.8) 45(31.7)
>3 829 (67.2) 92 (64.8

Number 0.356
Solitary 877 (63.8) 109 (69.0)
Multiple 460 (33.5) 44 (27.8)

cis 0.710
Negative 1,242 (94.5) 153 (95.6)
Positive 72 (5.5) 7(4.4)

Type 0.242
Papilloma 799 (67.1) 97 (72.4)
Solitary 392 (32.9) 37(27.6)

Values are presented as number (%).

Group 1, urothelial cancer (UC) patients without multiple primary cancer (MPC); group 2, UC patients with MPC; CIS, carsinoma in situ.

DISCUSSION

Long follow-ups for oncologic patients as a result of
increased life expectancy and improved cancer therapy
was quarreled us a new situation of multiple cancers.
Patients with cancer have an increased risk of having
other neoplasms due to factors such as (1) exposure to
common carcinogens, (2) genetic predisposition, (3) frequent
examination for follow-up and, (4) previous chemo or
radiotherapy history. In combination with these factors,
increased survival rates allow for a longer time for the
development of new cancers.

An analysis of the National Cancer Institute's Surveillance,
Epidemiology and End Results (NCI-SEER) database has
revealed that approximately 16% of new cancers are second
or higher order cancers [6] In other words, 13.7% of cancer
survivors developed second or higher order cancer during
25 years of follow-up [7] In a large series of 4,209 patients
with primary urologic malignancy (1,899 patients with UC),
Wegner [8] reported 144 patients (3.3%) with MPC. In our
study, which has the largest series in the literature (2,339
patients with UC), we found MPC in 11.1% of patients with
a primary urologic malignancy. We found 14 cases of triple
neoplasms (54% of all SPCs) and 1 case of 4 neoplasms.
Wegner [8] reported 18 cases of triple neoplasms (125% of all
SPCs).

Investig Clin Urol 2016;57:330-335.

Powell et al. [9] reported prostate cancer as the most
common first cancer type. Lung cancers were the most
common second neoplasms. In their urologic carcinoma
series, Wegner [8] reported that prostate cancer and bladder
cancer were the most common pairs. In another study of all
cancer types in our country, bladder cancer was the second
most common primary cancer and lung cancer was the most
common SPC [10] Coyte et al. [11] demonstrated that patients
with bladder cancers were at increased risk of lung cancer
and prostate cancer. We found that lung cancer is the most
common cancer paired with UC and prostate cancer is the
second most common. We considered the fact that lung
cancer has similar predisposing factors, such as smoking, and
that it is the most common cancer in men in Izmir [12] The
incidence of prostate cancer detection while treating patients
for bladder cancer is increasing. This is because there is no
screening protocol for prostate cancer in our country.

According to the national cancer registry [12], the pre-
valence of lung cancer among males in our province is 85 per
100,000. In our study, lung cancer occurred in 34% of male
patients with UC. This means lung cancer is 40 times more
common in males with UC. According to the same registry,
the prevalence of prostate cancer was 38 per 100,000. We
detected a 27% incidence of prostate cancer in men with UC,
which is 70 times more than among the general population.
Physicians following patients with UC should look for SPCs
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during follow-up.

We found 24.6% synchronous SPCs, whereas Powell et
al. [9] reported 245% and Wegner [8] reported 43%. Powell et
al. [9] reported that lung cancer and bladder cancer (tobacco-
associated) are more likely to be synchronous primary
cancers. In our study, we found that lung cancer was
commonly a subsequent metachronous cancer, and larynx
cancer (also tobacco-associated) was more likely to be an
antecedent metachronous cancer. Wegner [8] found 30-month
intervals between first and second cancers in men and
110-month intervals for women. They also found that for
men half of the cancers were synchronous. We found only a
quarter of the cancers to be synchronous and found shorter
intervals between first and second cancers. We also found
that SPCs in men were more likely to be subsequent cancers
and SPCs in women were more likely to be antecedent.

As a result of long follow-up periods, the chances of
detecting SPCs are improving. We found a longer follow-up
period for patients with SPCs. Wegner [8] reported that the
mean age when a first primary cancer is detected is 666 and
the mean age when an SPC is detected is 705. Within the
four years after the first primary cancer, SPC was detected.
The incidence of MPCs increases with age [13]. We also
found that patients with SPC were older compared to those
without SPC.

The association between the increased risk of various
cancers and tobacco exposure is well known [14] Gursel et
al. [10] states that half of patients with MPC are smokers.
This ratio increases to 66% for males. In our UC cohort,
we had a male dominancy and nearly 80% of our patients
with SPC were smokers, 60% of which were nonstop
smokers. However, there was no difference compared to
patients without SPC. Otunctemur et al. [15] investigated 25
patients with UC and smoking-related SPC. They studied
whether the cancer of patients with smoking-related SPC
was more aggressive. Contrarily, we detected similar tumor
characteristics for patients with or without SPC. In terms of
the factors investigated, only the total amount of smoking
(daily cigarettesXyears) was associated with SPC in our
study. A particular factor predicting the risk of SPC could
not be identified in this study. Further studies will address
this issue.

CONCLUSIONS

Patients with cancer are more inclined to have ano-
ther cancer. Increased survival and longer follow-up
periods facilitate the detection of second or higher order
malignancies. The majority of patients with UC have long
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life expectancy. In patients with UC, the risk of having
another cancer is significantly higher than for the general
population. Physicians managing patients with UC should
look for SPCs.
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