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Abstract This article aims to estimate the specific
survival of patients with penile cancer treated at a
state tertiary oncology hospital. The study inclu-
ded 100 cases incidents patients with penile can-
cer treated at a cancer center, from 2000 to 2011,
follow-up to December 31, 2012. The hospital-ba-
sed cancer registry and medical records were used
as data sources. We used the Kaplan-Meier meth-
od to estimate survival and the Cox model was
used to assess prognostic factors. All had histology
for penile cancer as a basis for diagnosis. For loca-
tion of the 75% tumor were not specified, followed
by 18% located in the glans, 04% in the foreskin.
The median survival time was 49 months, 89%
presented themselves between stages I and 1I. Pa-
tients with rural occupations had a mean surviv-
al time of 75.02 months, patients with non-rural
occupations 42.14 months; Patients residing in
metropolitan area — Espirito Santo had a mean
survival time of 26.03 months, other patients
71.42 months; In patients with compromised
lymph nodes, the mean survival time was 30.59
months, and in patients with no compromised
lymph nodes, the mean survival time was 75.83
months. This study demonstrates reduced survival
in non-rural workers who reside in metropolitan
area and who present with compromised lymph
nodes and metastasis.

Key words Penile neoplasms, Survival analysis,
Public health policy

Resumo O objetivo deste artigo é estimar a so-
brevida especifica dos pacientes com cincer de
pénis atendidos em um hospital de referéncia em
oncologia. Analisou-se 100 casos incidentes de
pacientes com cdncer de pénis que receberam tra-
tamento no hospital, no periodo de 2000 a 2011,
seguimento até 31 de dezembro de 2012. Utilizou-
se como fonte de informagao o banco de dados do
Registro Hospitalar de Cancer e o prontudrio do
paciente. Utilizou-se o método de Kaplan-Meier
para estimar a sobrevida e 0 modelo de Cox para
investigar os fatores progndsticos. Todos possuiam
histologia para cancer do pénis como base para o
diagnéstico da doenga. Para localizagdo do tumor
75% ndo foram especificados, seguido de 18% na
glande, 04% no prepiicio. O tempo mediano de
sobrevida foi de 49 meses, 89% apresentavam-se
entre os estddios I e I1. Pacientes com ocupagdo ru-
ral apresentaram sobrevida média de 75,02 meses,
ocupagio ndo rural de 42,14 meses. Os proceden-
tes da Grande Vitéria — Espirito Santo sobrevida
média de 26,03 e demais pacientes de 71,42 me-
ses. Homens com linfonodo positivo possuiram
sobrevida média de 30,59 meses e, sem compro-
metimento, 75,83 meses. A presenca de metdstase
esteve associada a menores taxas de sobrevida.
Trabalhadores ndo rurais, proveniente da Grande
Vitéria, com presenga de linfonodo acometido e
metdstase apresentaram pior sobrevida.
Palavras-chave Cdncer de pénis, Andlise de so-
brevida, Politicas puiblicas de saiide

2479

HIO114V OSLLIV




)
o~
3
(e

Souza MAC et al.

Introduction

The incidence of penile cancer varies around
the world, and penile cancer is generally consid-
ered a rare cancer' with an incidence of 0.6 per
1,000,000/year*. However, in developing coun-
tries, penile cancer is observed more frequently?,
particularly in Africa and South America, and the
environmental factors, chronic papillomavirus
infections and poor hygienic conditions play an
important role in occurrence of penile cancer.!

Penile cancer has a high mortality rate*, rang-
ing from 26.7 to 41%°. The incidence rates vary
among different populations, with the highest
cumulative rates seen in parts of Uganda and
300-fold less, found among Israeli Jews'. In Brazil
represents 2% of male cancers in 2013 was re-
sponsible for the deaths of 396 men®.

Disease progression in untreated patients
leads to death within 2 years in most cases’, and
for patients with more advanced cases the first
year after diagnosis is the most critical, given
the rapid disease progression and treatment in-
effective®. Complications deriving from tumour
growth in areas of lymphatic spread, such as ne-
crosis, sepsis, cachexia, and bleeding resulting
from the erosion of the femoral vessels’.

Lymphatic spread is the main prognostic
factor in penile cancer', although other factors
influence survival rates in penile cancer patients,
such as locally advanced stage, perineural inva-
sion, location and size of the tumour, growth pat-
tern and high histological grade'’. Relative sur-
vival rates for penile cancer in Europe are high in
one and five years, respectively, 85.8 and 68.4%,
with conditional survival of approximately 80%?.
For patients with compromised inguinal lymph
nodes, this rate decreases to 30 to 50%, and when
there is invasion of iliac lymph nodes, the surviv-
al rate is less than 20%".

Considering these data, we conduct a study to
estimate the survival of patients with penile can-
cer treated on a universitary, philanthropic and
tertiary oncology hospital at a state.

Materials and Methods

It is a retrospective cohort study. The study pop-
ulation was composed of 108 patients diagnosed
with penile cancer treated at Santa Rita de Céssia
Hospital (Hospital Santa Rita de Céssia - HSRC)/
Women’s Association for the Education and
Fight Against Cancer (Associagdo Feminina de
Educagiao e Combate ao Cancer - Afecc), located

in Vitdria, Espirito Santo, Brazil, from 1 Janu-
ary 2000 to 31 December 2011. Eight men were
excluded from the study because they were fol-
lowed at HSRC for less than 6 months. The final
number of cases analysed was 100. We did not
include cases with recurrent disease.

Data were collected from the Tumour Regis-
try of HSRC/Afecc, a tertiary referral centre for
cancer treatment, established as a Centre of High
Complexity in Oncology (Centro de Alta Com-
plexidade em Oncologia - CACON) by Brazilian
Ministry of Health.

The Tumour Registration Form and the med-
ical records of men diagnosed with penile can-
cer and treated at HSRC were registered on the
hospital’s health information system. From these
data, we could identify sociodemographic and
clinical variables (age range, race/skin colour,
educational level, occupation, place of residence,
marital status, source of referral, previous diag-
nosis, staging, presence of lymph node invasion,
and metastasis).

Other variables related to risk factors (phi-
mosis, smoking, chronic balanoposthitis, poor
hygiene, HPV infection, scleroatrophic lichen,
cutaneous horn, keratotic balanitis, balanitis xe-
rotica obliterans, and leucoplakia)** were not
used in this study due to incomplete data.

Deaths and causes of death were identified
via the Mortality Information System (Sistema
de Informagoes sobre Mortalidade - SIM) of
Espirito Santo state from 2000 to 2012. Penile
cancer was defined as the cause of death for cases
registered with diagnostic code ICD C60, accord-
ing to the 10th edition of the International Clas-
sification of Diseases (ICD), approved in 1989
and updated in 2008, must appear as the basic
cause of death to be considered as death-specific
for penile cancer.

Deaths were verified by cross-checking data
from the HSRC treated patient database and SIM
database from 2000 to 2012. The patient’s name,
date of birth and name of the mother were used
as variables to compare databases.

Survival times were calculated in months
from the date of diagnosis by histopathology un-
til death by penile cancer (event of interest) or
death by other causes (censure). For patients who
were alive until the last day of follow-up (Janu-
ary 01, 2000 SIM data there December 31, 2012)
were considered censored data, the last visit or
medical procedure recorded on the medical re-
cord was used as the final date.

Data were organised using Microsoft Office
Excel 2007 for Windows. To estimate survival, the



Kaplan-Meier method was applied. To compare
survival curves, the Log Rank test was used with
a 5% significance level. The event of interest was
death by penile cancer. The influence of variables
was calculated using Cox’s multiple regression
model. Statistical analysis was performed with
Statistical Package for the Social Sciences (SPSS)
version 18.0.

The forward stepwise (likelihood ratio)
method was applied to select variables after test-
ing other methods for entering variables into
the Cox Regression model because it produced
the best results. The forward stepwise method
relies on individual variable entry, which allows
the verification of the significance of each vari-
able and the elimination of non-significant vari-
ables. Any variable having a p-value of 0.20 in
the univariate test was selected as a candidate for
the Cox multivariate model, and the final signifi-
cance level was 5%.

This study was performed according to the
ethical standards determined by the National Re-
search Ethics Commission (Comissao Nacional
de Etica em Pesquisa - CONEP), and the study
was submitted and approved, using Plataforma
Brasil, by the Ethics in Research Committee of
the Espirito Santo Federal State University (Uni-
versidade Federal do Espirito Santo — UFES).

Results

The study sample was composed of 100 penile
cancer patients who were admitted for treatment
at HSRC over an interval of 11 years. At the end
of the study, 39 patients had died because of pe-
nile cancer, 17 patients had died because of other
causes (censored data), and 44 patients were alive
(censored data).

The median survival time was 49 months, in-
dicating 50% of the analysed patients died within
that time period. Figure 1 presents the cumulative
survival curve, calculated for the outcome of death
by penile cancer using the Kaplan-Meier method.
The mean survival time was 57.79 months [95%
Confidence Interval (CI): 46.3 - 69.29].

Table 1 presents a description of survival
times according to the independent variables
of interest. Figures 2A-D present Kaplan-Meier
curves for mean survival times as a function of
the statistically significant variables described in
Table 1 (occupation, origin, presence of compro-
mised lymph nodes and metastasis).

The group composed of 39 patients with ru-
ral occupations had a mean survival time of 75.02
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Figure 1. Kaplan-Meier curve for penile cancer-
specific survival, Vitdria-Espirito Santo, 2000-2011.

months, which was higher than the mean surviv-
al time observed in the group of 61 patients with
non-rural occupations (42.14 months; p = 0.036;
Figure 2A).

The variable origin exhibited a consider-
able impact on survival, as patients from Great-
er Vitéria had a mean survival time of 26.03
months, whereas patients from the interior of
Espirito Santo state and other states had a mean
survival time of 71.41 months (p = 0.004; Figure
2B).

With respect to lymph node invasion, 37 pa-
tients with compromised lymph nodes had a sur-
vival time of 30.59 months, and the remaining
63 patients with no compromised lymph nodes
had a survival time of 75.83 months (p = 0.001;
Figure 2C). Forty-one patients with metastatic
disease had a survival time of 28.77 months, and
patients with no metastases had a survival time
of 83.07 months (p = 0.001; Figure 2D).

The log-rank test revealed that the variables
race/skin colour, educational level, marital status,
source of referral and previous diagnosis were
not statistically significant.

Table 2 presents unadjusted and adjusted HR
values using Cox’s regression model. After multi-
variate analysis, only the variable metastasis was
statistically significant (HR = 5.18; 95% CI: 2.42
- 11.09).
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Table 1. Survival analysis of men with penile cancer treated, Vitéria, Espirito Santo, from 2000 to 2011.

Survival time (months)  log-rank

Variable Category N Deaths
Mean 95%LL 95% UL p
Total 100 39 57.79 46.3 69.29 -
Age < 40 years 18 12 40.12  19.52 60.71 0.066
41 - 60 years 42 18 54.91 39.2 70.62
> 61 years 40 9 59.43  41.08 77.77
Race/skin colour Caucasian 29 12 31.75 23.21 40.29 0.385

Non-Caucasian
Educational level 0 - 7 years of study

> 8 years of study

Occupation Rural
Non-rural
Origin Greater Vitoria

Interior of ES and other states
Marital status Single

Married, stable union

Separated, widower
Source of referral Public health services
Non-public health Services
WITHOUT diagnosis and
WITHOUT treatment
WITH diagnosis and
WITHOUT treatment
WITH diagnosis
and WITH treatment
Staging Stage I or I

Stage III or IV
Positive lymph nodes ~ Yes

Previous diagnosis

Metastasis Yes

69 26 61.8 48.63 74.96
67 24 58.86 44.44 73.28 0.805
23 11 52.32  32.61 72.03
39 10 75.02  58.53 91.51 0.036
61 29 42.14  30.59 53.69
36 21 26.03 19.3 32.76 0.004
64 18 71.42  57.58 85.25
25 11 47.62  27.16 68.08 0.278
62 25 58.44  44.57 72.32
12 3 48.29 36.15 60.42
70 30 52,93  40.64 65.22 0.165
21 5 76.62  54.06 99.18
30 11 57.38 38.9 75.87 0.49

48 18 63.19 48.09 78.3

22 10 36.65 14.45 58.84

89 32 61.11 48091 73.32 0.084
11 7 21.96 12.82 31.09
37 24 30.59 2098 40.2 0.001
63 15 75.83  62.41 89.25
41 28 28.77  20.21 37.32 0.001
59 11 83.07 70.44 95.7

Discussion

At the end of the study, 39% of patients had died
because of penile cancer, the median survival
time was 49 months and the mean survival time
was approximately 57.8 months. The group of
patients with rural occupations had a mean sur-
vival time higher than patients with non-rural
occupations, patients from Greater Vitéria had a
mean survival time worse than other customers
as well as patients with lymph node invasion and
metastatic disease.

Although it is considered a rare cancer, a con-
siderable number of penile cancer cases were ob-
served. The overall survival of the study sample
was comparable with the survival of the most
advanced cases described in the literature''>. Al-
though the majority of patients enrolled in this
study had stage I or II penile cancer, the progres-

sion of the disease to poor outcomes in patients
with early stage penile cancer treated at HSRC
is noteworthy. Another study reported a similar
mortality (38%) and a low overall survival rate
(38 months)'.

The spread of penile cancer occurs mainly via
the lymphatic system to superficial lymph nodes
and then to deep lymph nodes. The spread to pel-
vic and distant lymph nodes as well as to blood
vessels occurs in more advanced cases”. In this
study sample, an increased unadjusted HR for the
outcome death by penile cancer was observed for
patients with lymph node invasion. Other studies
have reported increased adjusted HR for lymph
node-positive patients of 2.45 (p = 0.001)' and
3.0 (p < 0.01)". These data indicate that lymph
node-positive patients exhibit poorer prognosis®.

Patient with penile cancer may have the pres-
ence of the Human Papilloma Virus (HPV), virus
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Figure 2. Survival curves of men with penile cancer as a function of the statistically significant variables
occupation (2A), origin (2B), presence of compromised lymph nodes (2C) and metastasis (2D).

related to this sexually transmitted disease linked
to increased of unprotected sex, which have sub-
types with worse prognosis'. Therefore, agricul-
ture is the fundamental occupation of the rural
men may have penile cancer, with lower linked
with HPV and thus better survival. But this state-
ment needs further study. According to a Chi-
nese study?’, men who live the rural locations
have delayed diagnosis of penile cancer, and may
demonstrate less aggressive tumor in this popu-
lation and have better survival.

Following multivariate survival analysis, we
observed that metastasis was the only variable
that remained statistically significant in our

study. In a similar analysis, a Dutch study also
identified metastasis as a risk factor for death,
with an HR of 2.6 (95% CI: 1.3 - 5.4)".

Age, race/skin colour, educational level, mar-
ital status, source of referral and previous diag-
nosis were not statistically significant variables,
which may be related to the number of cases
in the sample. This study has a limitation with
respect to survival estimates for penile cancer,
common to most published studies, because it is
based on a small number of penile cancer cases
present in hospital records, which may be affect-
ed by selection bias due to treatment and referral
patterns**.
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Table 2. Crude and adjusted hazard ratios (HR) for penile cancer-specific mortality, Vitéria-Espirito Santo,

2000-2011.
. Unadjusted hazard ratio =~ Adjusted hazard ratio Cox (a)
Variable Category 5 5
p Estimate LL UL p Estimate LL UL
Age < 40 years 0.026 2.68 1.12 638 0.211
41-60 years 0.273 1.57 0.7 3.49 0.441
2 61 years 1
Occupation Rural 1
Non-rural 0.042 2.11 1.03 435 0.1
Origin Greater Vitéria 0.006 2.49 1.3 475 0.052
Interior of ES 1
and other states
Source of referral SUS 0.176 1.92 0.75 4.97 0.742
Non-SUS 1
Staging Stage I/ 11 1
Stage III/ IV 0.094 2.04 0.89 4.68 0.33
Positive lymph nodes ~ Yes 0.001 3.08 1.61 5.88 0.59
No 1
Metastasis Yes 0.001 4.12 2.05 83 0.001 5.18  2.42 11.09
No 1 1

For this analysis, 91% of the data were used. (a) Forward stepwise (likelihood ratio) variable selection method.

After analysing data from the HSRC/Afecc
Tumour Registry and medical records, a num-
ber of variables related to penile cancer, such as
phimosis, smoking and HPV, rarely mentioned
or even unreported, were observed, preventing
analysis depth of the sample. This is a limitation
of retrospective studies, there is not systematic
collection of information that could have an ef-
fect on prognosis of patients.

Care services to treat these patients with pe-
nile cancer must disclose information about this
disease, which is not known for much of the pop-
ulation, due to rare incidence and certain preju-
dice. Should discuss and advising on prevention,
risk factors, the importance of early diagnosis,
the severity of its evolution and the result of mu-
tilating treatment. Opportunities exist centers
of multidisciplinary teams references that allow
access and an approach not only the physical but
also the mental. Considering the large number of
patients that progress to depression and suicide.

A better understanding of penile cancer pa-
tients would help to establish more effective
public policies for the fight against penile can-
cer. The proposal to implement a Brazilian Na-
tional Policy for Men’s Health (Politica Nacional
de Atencao Integral a Satde do Homem) aims
to improve the quality of men’s health through

different actions for health promotion, preven-
tion, care and recovery at the different levels of
medical care assistance?. Guiding the population
in personal hygiene care, transmission of sexu-
ally transmitted diseases, HPV vaccination, and
dangers of tobacco use, making circumcision
available to patients with phimosis, orientating
men how to identify a suspicious lesion, and
providing specialized medical care according to
the population needs would represent important
measures to reduce the burden of penile cancer.
These measures would prevent the emergence of
a disease whose psychological consequences may
be irreparable and would provide the earliest and
most effective treatment available.

Conclusion

In Brazil, penile cancer generally affects people of
low socioeconomic status and low level of educa-
tion®*. Thus, information about the disease for this
population are needed. In light of the results ob-
tained in this study, which indicate reduced sur-
vival for non-rural workers from Greater Vitoria
with compromised lymph nodes and metastasis,
we believe that early diagnosis and treatment are
also needed to improve survival in penile cancer.
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