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Incidence rates and contemporary trends in primary urethral cancer
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Abstract

Purpose We assessed contemporary incidence rates and trends of primary urethral cancer.

Methods We identified urethral cancer patients within Surveillance, Epidemiology and End Results registry (SEER, 2004—
2016). Age-standardized incidence rates per 1,000,000 (ASR) were calculated. Log linear regression analyses were used to
compute average annual percent change (AAPC).

Results From 2004 to 2016, 1907 patients with urethral cancer were diagnosed (ASR 1.69; AAPC: -0.98%, p=0.3). ASR
rates were higher in males than in females (2.70 vs. 0.55), respectively and did not change over the time (both p =0.3). High-
est incidence rates were recorded in respectively >75 (0.77), 55-74 (0.71) and <54 (0.19) years of age categories, in that
order. African Americans exhibited highest incidence rate (3.33) followed by Caucasians (1.72), other race groups (1.57)
and Hispanics (1.57), in that order. A significant decrease occurred over time in Hispanics, but not in other race groups.
In African Americans, male and female sex-stratified incidence rates were higher than in any other race group. Urothelial
histological subtype exhibited highest incidence rate (0.92), followed by squamous cell carcinoma (0.41), adenocarcinoma
(0.29) and other histologies (0.20). In stage stratified analyses, TN M, stage exhibited highest incidence rate. However, it
decreased over time (—3.00%, p=0.02) in favor of T, 4,N, ,M, stage (+2.11%, p=0.02).

Conclusion Urethral cancer is rare. Its incidence rates are highest in males, elderly patients, African Americans and in
urothelial histological subtype. Most urethral cancer cases are T;NyM,, but over time, the incidence of T,N,M,, decreased
in favor of T 4N, ,M,,.
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Introduction

Primary urethral cancer is extremely rare [1-4]. Risk fac-
tors for primary urethral cancer are for example recurrent
urinary tract infections, chronic irritation through cath-
eterization or sexual transmitted diseases [5—7]. Treatment
of urethral cancer depends on its stage at presentation.
Usually, surgical treatment is recommended, but also radi-
ation therapy can be applied for organ preservation. In
metastatic disease, chemotherapy is recommended”. While
primary urethral cancer originates from the urethra itself,
secondary urethral cancer can be caused by a metastatic
spread.

In a study by Swartz et al., relying on 1615 patients
with primary urethral cancer identified between 1973 and
2002, urethral cancer annual age adjusted incidence rates
were respectively 4.3 and 1.5 per million for men and
women in the United States. Moreover, important differ-
ences between urethral cancer incidence rates have been
investigated in this study with regard to race/ethnicity, age
groups, histological subtype and regions [1]. However,
urethral cancer incidence rates according to patient and
tumor characteristics have not been reassessed since 2002.
To test for differences in incidence rates in different patient
and tumor characteristic groups across all urethral cancer
patients is particularly important, since differences exist
within those groups [8, 9]. For example, the most frequent
histological subtype in males is urothelial vs. adenocar-
cinoma in female urethral cancer patients [8]. Moreover,
differences also exist between racial/ethnic urethral cancer
groups [8, 10].

We addressed these knowledge gap and hypothesized
that significant differences in incidence rate of urethral
cancer and its trends over time may exist.

Material and methods
Study population

In the current study we relied on the Surveillance, Epi-
demiology and End Results registry (SEER) database
(2004-2016) to reassess incidence rates regarding differ-
ent patient cohorts in primary urethral cancer. The current
SEER database samples 34.6% of the United States (US)
population and approximates it in demographic composi-
tion and cancer incidence [11]. Within the SEER database
(2004—-2016), we identified patients > 18 years old with
histologically confirmed primary urethral cancer (Inter-
national Classification of Disease for Oncology [ICD-O]
site code C68.0). WHO classification was used to define
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histological subtypes as either urothelial vs. squamous
cell carcinoma (SCC), adenocarcinoma or other histology
[12]. TNM-stage was used according to the 8th edition
of malignant tumors [13]. Race groups were defined as
Caucasian vs. African American vs. Hispanic or other race
group. Regions were grouped due to low incidence rates
and cases within each SEER registries: West (Registries
Los Angeles, New Mexico, San-Jose-Monterey, Seattle,
California, San Francisco-Oakland, Utah, Alaska, Hawaii)
vs. Midwest (Registries Detroit and Iowa) vs. North-East
(Registries Connecticut and New Jersey) vs. South (Reg-
istries Atlanta, Louisiana, Rural Georgia, Greater Geor-
gia, Kentucky). According to the age stratification by
Swartz et al., three modified age categories were defined,
namely patients <54 years, patients 55-74 years and
patients >75 years [1]. Unknown histology and unknown
racial status patients were excluded. Urethral cancers
identified only according to death certificate or at autopsy
were also excluded. These selection criteria yielded 1907
assessable urethral cancer patients.

Statistical analysis

Age-adjusted incidence rates per 1,000,000 based on US year
2000 standard population were calculated (19 age groups,
US Bureau of the Census, Current Population Reports,
Publication 25-110 [Census P25-1130]) and defined as age-
standardized rates (ASR). The latter represented weighted
averages of age-specific rates, where weights corresponded
to proportions of persons in each-age group of a standard
population. Log linear regressions were used to compute
average annual percent change (AAPC). Absolute annual
cases of newly diagnosed urethral cancer cases in the US
were calculated, assuming SEER database is representa-
tive of the US population, with calculated incidence rate
per specific year multiplied with US population in the cor-
responding year. All tests were two sided with a level of
significance set at p <0.05 and R software environment for
statistical computing and graphics (version 3.4.3) was used
for all analyses.

Results

From 2004 to 2016, 1907 newly diagnosed primary ure-
thral cancers were recorded (Table 1). The overall ASR
was 1.69/1,000,000 according to US year 2000 standard
population and did not change over the time (AAPC:
—0.98%; p=0.3; Fig. 1a). After stratification according
to patient sex, overall ASR was higher in males than in
females (2.70 vs. 0.55/1,000,000). In temporal trend analy-
ses according to patient sex, ASR in males and females
did not change over the time (AAPC: —0.98%, p=0.3 vs.
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Taple 1 Age-standardized Age-adjusted incidence Time trend
incidence rates of urethral rate/1,000,000 US year 2000
cancer standard population
No of patients (%) Overall 2004 2016 AAPC P value
Overall 1907 (100) 1.69 1.70 1.63 -0.98% 0.3
Patient sex
Male 1302 (68.3) 2.70 2.64 2.53 -0.98% 0.3
Female 605 (31.7) 0.55 0.61 0.57 -1.82% 0.19
Race
Caucasian 1356 (71.1) 1.72 1.71 1.69 -0.32% 0.7
African American 312 (16.4) 3.33 3.01 2.49 -1.90% 0.4
Hispanic 134 (7.0) 1.57 1.59 1.31 -3.33% 0.066
Other 105 (5.5) 1.63 2.03 1.64 -2.81% 0.01
Male race
Caucasian 1007 (77.3) 2.97 2.99 2.83 -0.35% 0.7
African American 158 (12.1) 5.33 4.45 4.34 —1.86% 0.2
Hispanic 82 (6.3) 2.90 3.53 1.81 -5.96% <0.01
Other 554.2) - - - - -
Female race
Caucasian 349 (57.7) 0.92 0.89 1.03 -0.65% 0.6
African American 154 (25.5) 3.15 3.62 2.37 —2.12% 0.3
Hispanic 52 (8.6) - - - - -
Other 50 (8.2) - - - - -
Histology
Urothelial 1009 (52.9) 0.94 0.97 0.82 -1.49% 0.14
SccC 455 (23.9) 0.41 0.29 0.49 +0.34% 0.8
Adenocarcinoma 278 (14.6) 0.29 9.31 0.24 —0.48% 0.7
Other 165 (8.7) 0.20 0.24 0.26 -0.13% 0.9
Male histology
Urothelial 835 (64.1) 1.85 2.01 1.57 -1.99% 0.10
Scc 306 (23.5) 0.66 0.54 0.82 +0.62% 0.7
Adenocarcinoma 112 (8.6) 0.38 0.31 0.37 —0.19% 0.9
Other 49 (3.8) - - - - -
Female histology
Urothelial 174 (28.8) 0.36 0.34 0.23 -0.89% 0.3
SCC 149 (24.6) 0.36 0.28 0.34 -1.20% 0.3
Adenocarcinoma 166 (27.4) 0.36 0.46 0.29 -1.39% 0.3
Other 116 (19.1) 0.27 0.31 0.37 -0.90% 0.6
Stage
TINOMO 596 (31.3) 0.57 0.66 0.39 -3.00% 0.02
T2NOMO 133 (7.0) 0.18 0.14 0.34 +1.96% 04
T3-4NOMO 516 (27.1) 0.48 0.52 0.31 —1.56% 0.14
T1-4N1-2MO 252 (13.2) 0.26 0.23 0.30 +2.11% 0.02
T1-4N0-2M1 181 (9.5) 0.22 0.19 0.19 —0.47% 0.8
Unknown 229 (12.0) - - - - -
Male stage
TINOMO 429 (32.9) 1.00 1.14 0.61 -3.15% 0.059
T2NOMO 100 (7.7) 0.33 0.27 0.62 +1.76% 0.5
T3-4NOMO 347 (26.7) 0.78 0.69 0.44 —1.49% 0.3
T1-4N1-2MO 160 (12.3) 0.44 0.48 0.51 +1.26% 0.15
T1-4N0O-2M1 117 (9.0) 0.40 0.37 0.36 —-0.91% 0.5
Unknown 149 (11.4) - - - - -
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—1.82%, p=0.19; Fig. 1b). In analyses stratified accord- in that order (overall ASR: 0.19/1,000,000). Absolute
ing to patient age, highest ASR was recorded in >75 years ~ numbers of newly diagnosed urethral cancer cases were
group (overall ASR: 0.77/1,000,000), followed by  436-622 new cases per year between 2004 and 2016 in
55-74 years (overall ASR: 0.71/1,000,000) and <54 years the US (Table 2).

Table 1 (continued) Age-adjusted incidence Time trend

rate/1,000,000 US year 2000
standard population

No of patients (%) Overall 2004 2016 AAPC P value

Age groups

<54 years 228 (12.0) 0.19 0.28 0.10 -3.56% 0.11

55-74 years 802 (42.1) 0.71 0.67 0.77 +0.21% 0.9

>75 years 877 (46.0) 0.77 0.70 0.74 -1.27% 0.3
Region

Midwest 205 (10.7) 2.31 2.39 1.94 -4.10% 0.03

Northeast 320 (16.8) 2.10 2.07 1.53 -2.96% 0.02

South 481 (25.2) 1.99 1.90 1.88 +1.77% 0.4

West 901 (47.2) 1.50 1.44 1.75 +0.02% 1

Age-standardized incidence rates of urethral cancer and corresponding overall annual percentage changes
in 1907 patients, identified within the Surveillance, Epidemiology, and End Results database from 2004
to 2016. Abbreviations: AAPC average annual percentage changes, US United States, SCC Squamous cell
carcinoma

a Incidence rate of urethral cancer b Incidence rate of urethral cancer per 1,000,000 US 2000 standard population
per 1,000,000 US 2000 standard population according to patient sex
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Fig.1 Incidence and trends over time in urethral cancer in the United patient sex (b). Abbreviations: AAPC Average annual percentage
States. Incidence and trends over time in urethral cancer in the United changes, CI Confidence interval
States from 2004 to 2016, in the entire cohort (a) and according to

Table 2 Urethral cancer cases in the United States between 2004 and 2016

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Urethral cancer cases per year in the US 498 573 546 559 564 436 499 504 397 525 508 622 527

Absolute cases of urethral cancer patients per year in the United States (US) during 2004-2016, identified within the Surveillance, Epidemiol-
ogy, and End Results database and calculated with the incidence rate per 1,000,000 US year 2000 standard population
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The effect of race on ASR

After stratification according to race groups, ASR was high-
est in African Americans (overall ASR: 3.33/1,000,000), fol-
lowed by Caucasians (overall ASR: 1.69/1,000,000), other
race groups (overall ASR: 1.63/1,000,000) and Hispanics
(overall ASR: 1.57/1,000,000). In temporal trend analyses
according to race groups, ASR only decreased in other racial
group (AAPC: —2.81%; p=0.01).

After further stratification according to patient sex
(Fig. 2a-b), African American males (overall ASR:
5.33/1,000,000) exhibited highest ASR, followed by Cauca-
sians (overall ASR: 1.97/1,000,000) and Hispanics (average
ASR: 2.90/1,000,000). In temporal trend analyses, incidence
rate of Hispanic males decreased significantly over time
(AAPC: =5.96%, p<0.01). In females, African Americans
(overall ASR: 3.15/1,000,000) also exhibited higher ASR
compared to Caucasians (overall ASR: 0.92/1,000,000).
In temporal trend analyses in females that were stratified
according to race, no differences were recorded. Due to sam-
ple size limitations, ASR could not be computed for other
race group in either males or females. Similarly, sample size
limitations prevented computation of ASR Hispanic females.

Effect of histological subtype on ASR

After stratification according to histological subtype,
highest ASR was recorded in urothelial histology patients
(overall ASR: 0.94/1,000,000), followed by SCC (over-
all ASR: 0.41/1,000,000), adenocarcinoma (overall ASR:
0.29/1,000,000) and other histology subtype (overall ASR:
0.20/1,000,000).

Incidence rate of male urethral cancer patients per 1,000,000 US 2000 standard population
according to race
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Fig.2 Incidence and trends over time in urethral cancer in the United
States from 2004 to 2016, according to race groups and sex for (a)
male, (b) female. Due to sample size limitations, ASR could not
be computed for other race group in either males or females. Simi-

Incidence rate

After further stratification according to patient sex
(Fig. 3a-b), in males ASR rates were respectively
1.85/1,000,000, 0.66/1,000,000, 0.38/1,000,000 and
0.27/1,000,000 for urothelial, SCC, adenocarcinoma and
other histological subtype. Conversely in females, ASR
rates were respectively 0.36/1,000,000, 0.36/1,000,000 and
0.36/1,000,000 for urothelial, SCC and adenocarcinoma.

In temporal trend analyses, no clinically meaningful dif-
ferences were recorded for each of examined histological
subtype, with or without further stratification according to
patient sex. Due to sample size limitations, ASR could not
be computed for males with other histological subtype.

Effect of region on ASR

After stratification according to SEER regions, highest ASR
was recorded in the Midwest (2.31/1,000,000), followed by
Northeast (2.10/1,000,000), South (1.99/1,000,000) and
West (1.50/1,000,000).

In temporal trend analyses, ASR decreased in the Mid-
west (AAPC: —4.10%; p=0.03) and Northeast (AAPC:
—2.96%; p=0.02). Due to sample size limitations, ASR
regional stratification could not be computed according to
patient sex.

Effect of stage at presentation on ASR

After stratification according to stage at presentation
(Fig. 4b—c), highest ASR was recorded in T;N,M,, stage (over-
all ASR: 0.57/1,000,000), followed by T5 ,NyM,, (overall ASR:
0.48/1,000,000), T, 4N, ,M, (overall ASR: 0.26/1,000,000),
T, 4No,M, (overall ASR: 0.19/1,000,000) and T,N,M,

Incidence rate of female urethral cancer patients per 1,000,000 US 2000 standard population
according to race
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States from 2004 to 2016, according to SEER region (a) and stage at
presentation (b), as well as stage at presentation in males (c¢) Due to
sample size limitations, stratification of regional incidence rates could

(overall ASR: 0.18/1,000,000), in that order. After further
stratification according to male sex, ASR rates were respec-
tively recorded 1.00 vs. 0.33 vs. 0.78 vs. 0.44 vs. 0.40 per
1,000,000 for T;NyM,, T,NoM,, T; 4,NoM,, T, 4N, ,M, and
T,.4Ny..M,, respectively. In temporal trend analyses, T|NyM,
stage decreased (AAPC: —3.00%; p=0.02) and T, ,N, ,M,
stage increased over time (AAPC: +2.11%; p=0.03). In tem-
poral trend analyses according to male sex, T|NyM, stage
did not change over time (AAPC: —3.15%, p=0.06). Due to
sample size limitations, ASR could not be computed for other
stage in females.
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not be computed according to patient sex, as well as for stage at pres-
entation in females. Abbreviations: AAPC Average annual percentage
changes, CI Confidence interval

Discussion

We hypothesized that important differences may exist in
urethral cancer ASR in contemporary patients, accord-
ing to gender, age, race, histological subtype, region and
stage. We tested this hypothesis within the SEER database
2004-2016 and arrived at several noteworthy observations.

First, we corroborated an important difference in ASR,
relative to the previous figures reported by Swartz et al.
[1]. Overall, ASR in urethral cancer was 1.69/1,000,000.
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After stratification according to patient sex, ASR was
2.70 vs. 0.55/1,000,000 in males vs. females, respectively.
Moreover, in temporal trend analyses, ASR decreased in
both sexes at a similar rate. Although, the absolute ASR
is different in contemporary urethral cancer patients, rela-
tive to more historic controls, our findings are compara-
ble to Swartz et al., with respect to sex distribution [1].
Specifically, ASR was higher in males than in females.
However, comparisons of absolute rates cannot be made,
due to methodological and patient population differences.

Second, we identified important differences according
to race, as well as patient sex. Specifically, stratification
according to race differed between males and females. In
consequence, sex-specific results focusing on race were
reported. In males, highest ASR was recorded in African
Americans, followed by Caucasians and Hispanics, in that
order. The same relationship was recorded in females. How-
ever, in females, the absolute numbers were lower in African
Americans and Caucasians than those reported in males.
Finally, ASR could not be computed for Hispanic females
due to insufficient numbers. Despite those differences, the
temporal trends were highly comparable between males
and females, in African American and Caucasian patient
groups. Our findings are comparable to Swartz et al., who
also reported higher historic incidence rates in African
American males and females, relative to Caucasian males
and females [1].

Third, we identified important differences according to
histological subtypes, as well as according to patient sex.
Specifically, stratification according to histological sub-
types differed between males and females. In consequence,
sex-specific results focusing on histological subtypes were
reported. In males, highest incidence rates were recorded
in urothelial histological subtype, followed by SCC and
adenocarcinoma. In females, incidence rates were compa-
rable between all histological subtype groups. In temporal
trend analyses, in both males and females no ASR differ-
ences were recorded according to histological subtype. To
the best of our knowledge, no contemporary study reported
incidence rates according to histological subtype of urethral
cancer. In consequence, our data cannot directly be com-
pared to contemporary studies. However, our observations
are comparable with previous reports, where urothelial his-
tological subtype was predominant in male urethral cancer
patients and were more equal distribution of histological
subtype (urothelial, SCC, adenocarcinoma and other) was
recorded in female urethral cancer patients [8, 9, 14—18].

Fourth, we tested for differences in ASR according to
four SEER regions, namely Midwest, Northeast, South
and West. It is of note that important sample size differ-
ences exist between those four regions. Specifically, Mid-
west included 205 observations vs. 901 in West vs. 481 in
South vs. 320 in Northeast. Despite numeric and regional

membership differences, we corroborated ASR regional dif-
ferences. These were in agreement with regional differences
described by Swartz et al. [1]. Neither Swartz et al. nor the
current data can provide firm indications to explain those
differences. Moreover, similar to the study by Swartz et al.,
we also observed the highest incidence of urethral cancer
patients in the age category of patients >75 years [1]. How-
ever, no significant changes were observed in the incidence
of all age categories over time. These observations are note-
worthy, since with demographic changes an increasing inci-
dence in the oldest age category may have been expected.

Fifth, important differences in stage stratified analyses
were recorded. Overall ASR was highest in T;NyM,, fol-
lowed by T5 4,NoM,, T, 4N, ,M,, T, 4Ny,M, and T,N;M,
stage. After stratification according to male sex, highest ASR
was also reported in T;NyM, stage, followed by T; ;N M,.
Due to limited sample size, incidence rates could not be
computed in females. In consequence, the overall rates very
closely approximated those recorded in males. In tempo-
ral trend analyses, TINOMO stage significantly decreased
over time (—3.00%, p=0.02) in favor of T1-4N1-2MO0
stage (+2.11%, p=0.02). In temporal trend analyses that
focused on males, the same pattern of stage distribution was
observed. To the best of our knowledge, we are the first to
report ASR according to stage at presentation in urethral
cancer. In consequence, our data cannot be compared to
previous investigations. Nonetheless, our findings require
consideration in clinical practice, due to the increase in unfa-
vorable stage T, 4N, ,M, rate.

Taken together, our results provided important observa-
tions about urethral cancer incidence and its trends over
time. First, urethral cancer ASR is very low, relative to other
urologic primaries [19-22]. Its ASR is highest in males,
elderly patients, African Americans and in urothelial his-
tological subtype. Most incident cases are stage TN M,,.
However, over time, the importance of T;NjM,, decreased
in favor of T, 4N, ,M,. This observation is worrisome and
may be indicative in diagnostic delays.

Our work has limitations and should be interpreted in
the context of its retrospective and population-based design.
Second, our results relied on US population and may not be
generalizable to other western countries. Third, our cohort
relies on a small sample that resulted in lack of significant
differences in some subgroup comparisons. Fourth, his-
tologic diagnoses in the SEER database are derived from
medical records, without central review. However, it should
be emphasized that the SEER database is designed to provid-
ing proportional representation of the United States’ popula-
tion and only the National Cancer Data Base can provide a
larger sample of urethral cancer patients, without providing
cancer-specific mortality rates that are required in any cancer
analysis.
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