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ABSTRACT - Background — Colorectal cancer is a serious public health problem and one of the most common cancer worldwide. Countries around the

world have shown different trends. While incidence and mortality rates for colorectal cancer are on an upward trend in developing countries, these

rates have been on a downward trend in most developed countries. Objective — To analyze the temporal trend of morbimortality by colorectal cancer

in Brazil between 2002 and 2016. Methods — Descriptive, time series research. Data were extracted from the national information systems for hospi-

talizations and deaths of the respective years. Results — There were increasing trends in hospital morbidity and mortality from colorectal cancer in

all regions of the country, with the very elderly individuals dying at a higher rate. Women (52.1%) were more affected than men, but death rates were

higher for males aged 60 years or more. Regional disparities were evident, with almost 80% of deaths occurring in the South and Southeast, with the

largest annual increase in the South and the lowest in the North. Regarding hospitalization, South and Southeast presented higher annual growths.

Conclusion —These data add knowledge about the profile of public hospitalizations and deaths, reaffirming that colorectal cancer contributes to an

important burden of disease and mortality in Brazil. These elements have implications for the review of colorectal cancer prevention and control

strategies, as well as for public health investments.

HEADINGS - Colorectal neoplasms, mortality. Morbidity. Public health. Medical oncology.

INTRODUCTION

Cancer is a serious worldwide public health problem. The Bra-
zilian National Cancer Institute (INCA) estimated for the biennium
2018-2019, in Brazil, 17,380 new cases of colorectal cancer (CRC)
in men and 18,980 in women. As a result, CRC appears as the third
type of cancer with greatest incidence in the Brazilian population,
occupying 2nd place among women and 3rd place among men®.

Countries around the world have different CRC mortality
trends. The Globocan report demonstrates that the incidence and
mortality rates for CRC are on an upward trend in developing
countries, such as Colombia and Costa Rica, while in the devel-
oped countries these rates have remained on a downward trend
for many years (USA, New Zealand, Australia and Canada). Such
disparities may be associated to different lifestyle habits, as well as
to the inequity of the availability of resources for early diagnosis
and treatment®.

A study in 34 European countries and in the United States
(USA), with data from the World Health Organization (WHO) in
the period of 1970-2011, demonstrated a downward trend with a
reduction in mortality of over 25% among men and 30% among
women in Austria, Belgium, Germany, Czech Republic, Luxem-
bourg and Ireland, for example. In the United Kingdom, there was
a 30% drop in mortality rates for both genders (1989-2011), with
an annual decrease of 2.0% and in the USA the reduction reached
39.8% for men and 38.8% for women®.

Due to its high morbidity and mortality, CRC brings relevant
social and economic consequences to the societies. In the USA, for
example, deaths by CRC of individuals between the ages of 50 and
74, occurring between 2008 and 2012, resulted in approximately
USS 2 billion dollars in loss of productivity per year, being con-
sidered as potentially avoidable deaths®.

CRC, in general, affects individuals of ages 55-60 or over, in
whom, approximately 80% of the cases, the disease arises in a spo-
radic manner. Apart from age, other risk factors are well character-
ized, such as individual and family clinical history, occurrence of
intestinal polyps, diet, obesity, alcoholism, smoking and diabetes,
with some of these being changeable and/or preventable®.

Access to diagnosis services and treatment, as well as to strate-
gies for screening the disease can be considered as factors that have
the potential of decreasing the incidence and, at the same time,
directly reducing the CRC mortality rates®.

To broaden the discussion on health services and in order to be
able to report data on hospital incidence, this research aggregates
the data analysis on hospital morbidity and mortality for CRC,
inexistent in the above-mentioned studies and a scant subject
of literature in Brazil. This information enables assessment and
guidance on the adoption of control and prevention strategies in
the scope of public policies, considering regional differences and
socioeconomic implications. Accordingly, the objective of this study
was to analyze the temporal trend of morbidity and mortality due
to CRC in Brazil, between 2002 and 2016.
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METHODS

The study used data on deaths and hospitalizations due to CRC
in Brazil, in the period between 2002 and 2016. Individual data were
extracted from the Information System on Mortality (Sistema de
Informagoes sobre Mortalidade — SIM) and aggregated data from
the Hospital Information System (Sistema de Informagées Hospita-
lares — STH). Both systems are public and data can be downloaded
from the Internet.

Only the underlying causes of death registered in accordance
with the tenth review of the International Classification of Diseases
(ICD-10), with codes C18.0-C18.9 for colon and C19 to C21 for
rectal cancer, rectosigmoid junction, anal channel and anus, were
considered as deaths by CRC. For hospitalizations, these same
codes were used to classify the field designate as the main diagno-
sis. Population data were originally obtained from the Brazilian
Institute of Geography and Statistics (IBGE).

The crude and standardized annual rates of notification of
death and hospitalization due to CRC per 100,000 persons per
year were calculated for each region of the country, gender and
age group. The annual increase in the rates was estimated using
simple linear regression models. P<0.05 values were considered as
statistically significant. For data management and analysis, Excel
program and Stata software version 12 were used. The Ethics Com-
mittee of the Syrian Lebanese Hospital approved the study under
CAAE no. 29183314.1.0000.5461.

RESULTS

In this research, a rising trend in hospital morbidity and mor-
tality rates due to CRC was observed in Brazil between 2002 and
2016 (FIGURE 1). Hospitalization rates for CRC presented an
annual increase of 1.48 per 100,000 persons per year (P<0.001)
and a standardized rate of 0.96 per 100,000 (P<0.001). The CRC
mortality rate presented an annual increase of 0.26 deaths per
100,000 person-years (P<0.001) and a standardized rate of 0.06
per 100,000 person-years (P<0.001).
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FIGURE 1. Colorectal cancer morbidity and mortality rates. Brazil from
2002 to 2016. (A) Hospitalization; (B) Deaths.

The comparison between the years 2002 and 2016 demonstrated
an increase in the hospitalization and death rates by CRC, consider-
ing the total amount of cases and separately for both genders, for
each age group and region. The highest hospitalization rate was
found in individuals of ages 70-79 years (175.4 per 100,000) and
the highest death rate occurred in the elderly age group (>80 years,
107.1 per 100,000).

The total number of women deceased with CRC as the un-
derlying cause of death was higher than that of the men, but the
proportion and death rates increased with increasing age for both
genders (TABLE 1).

TABLE 1. Colorectal cancer morbidity and mortality by epidemiologic aspects. Brazil from 2002 to 2016.

Year 2002 2016
Hospitalization Death Hospitalization Death
Variable N % Rate* N % Rate* N % Rate* N % Rate*
Sex
Male 12,307 51.9 14.4 4,087 46.6 4.8 35,531 50.4 35.8 8,829 49.9 8.9
Female 11,425 48.1 12.9 4,683 53.4 5.3 34,944  49.6 33.6 8,868 50.1 8.5
Age
0-49 11,903 50.2 8.2 1,241 14.1 0.9 15,604 22.1 9.9 1,783 12.3 1.2
50-59 3,647 15.4 26.6 1,411 16.1 10.3 17,381 24.7 79.1 2,939 17.3 13.4
60-69 3,955 16.7 44.9 2,078 23.7 23.6 20,349 28.9 153.6 4,476 23.8 33.8
70-79 3,180 13.4 65.2 2,444 27.9 50.1 12,935 18.4 175.4 4,388 24.9 59.5
80+ 1,047 4.4 51.0 1,596 18.2 77.7 4,206 6.0 116.9 3,853 21.7 107.1
Regions
Midwest 1,398 5.9 11.6 441 5.0 3.6 4,560 6.5 29.4 1,109 6.3 7.1
Northeast 3,693 15.6 7.6 878 10.0 1.8 10,370 14.7 18.4 2,690 15.2 4.8
North 733 3.1 5.4 164 1.9 1.2 1,723 2.4 9.8 634 3.6 3.6
Southeast 11,132 46.9 15.0 5,295 60.4 7.2 33,329 47.3 39.1 9,719 54.9 114
South 6,776 28.6 26.3 1,992 22.7 7.8 20,493 29.1 71.3 3,546 20.0 12.3
Total 23,732 — 13.6 8,772 - 5.0 70,475 — 34.7 17,698 — 8.7

* Rate by 100,000 person-years.
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Regional disparities were evident. The South and Southeast
regions concentrate almost 80% of hospitalizations and the high-
est death rates due to CRC. Hospitalization rates were lower in the
North and Northeast regions. In this study, it was observed that death
rates increased mainly in Northeast and Midwest regions of Brazil.

The trend analysis of the hospital morbidity and mortality rates
by age groups and gender evidenced a similar pattern between men
and women aged 60 and younger. However, rates were predominant
for the male gender in the other age groups. In 2007, specifically
among people aged 80 years and older, there was an inversion in
the mortality rate with predominance of deaths among men, which
was maintained until the end of the studied period (FIGURE 2).
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FIGURE 2. Colorectal cancer morbidity and mortality rates by age groups
and sex. Brazil from 2002 to 2016. (A) Hospitalization; (B) Deaths.

Comparing data by regions, their hospitalization rates showed
significant growing trends due to CRC (P<0.001), with exception to
the Northern region. This growth was more significant in the South
(3.3 per 100,000/year), representing an increase of over 170% in
the comparison between 2002 and 2016, followed by the Southeast
(+1.8/100,000) and Midwest (+1.1/100,000/year). In the Northeast,
the annual increase was of 0.67 hospitalizations per 100,000/year
(P<0.001) (FIGURE 3).

There was also a steady increase in the death rates for CRC for
all regions in Brazil. The growing trends were statistically signifi-
cant and greater in the South (0.33 deaths per 100,000/year) and
Southeast (0.31 per 100,000/year), overcoming the growth curve
for Brazil as a whole. The third highest mortality rate for CRC was
observed in Midwest with an annual increase of 0.27 deaths per
100,000/year, followed by Northeast (0.22 deaths per 100,000/year)
and Northern region (0.15 deaths per 100,000/year) (FIGURE 3).

184 o Arq Gastroenterol ® 2020. v. 57 n° 2 abr/jun

o [=23 -~ [==3
b= i=3 o =3
=

Rate per 100,000 persons-years
=~
o

e 0+——"
03885832y e NOTODONDDO- NO 10O
RRRRRIARRRRRARR 885888885055 500
NN « o NARNNANANNNAANNN
—Brazil North

Northeast Midwest
—Southeast —South

FIGURE 3. Colorectal cancer morbidity and mortality rates by regions.
Brazil from 2002 to 2016. (A) Hospitalization; (B) Deaths.

DISCUSSION

In this study, a growing trend was observed in the morbidity and
mortality rates for CRC in Brazil. It was possible to verify that CRC
hospitalizes and kills more elderly patients and, despite the number
of women deceased being superior to men, rates were higher for
the male gender, especially in the age group of 60 years and older.

Multiple factors are involved to explain this increasing trend.
Part of this increase reflects epidemiological changes, with the
consequent increase in the CRC incidence, due to greater exposure
to risk factors, as well as to access to treatment difficulties that
contribute towards reducing the survival rate of the patients.

However, the increase in the capacity of the health system to
perform the diagnosis of the disease due to better access to health,
training and technology over the study period can also be consid-
ered as a factor that could be contributing to an increase in these
rates. Despite greater overall access to diagnosis, it is possible that
this is occurring late in the natural history of the CRC disease,
impairing treatment and aggravating the prognosis of patients”.

Similarly, the growing trends in morbidity and mortality due to
CRC should also be analyzed under the viewpoint of the changes,
usually for the better, that occurred in the respective information
systems throughout the studied period, as mentioned below.

Among the factors influencing high-incidence and mortality are
the increasing life expectancy in the country®, increased exposure
to risk factors and decreased exposure to known protective factors
for the disease. The demographic and epidemiological transition in
Brazil should also be highlighted, with the aging of the population
and increased deaths due to chronic diseases”.
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Age is an important risk factor for diseases that have a slow
evolution and where the exposure to carcinogens accumulates over
time, as is CRC. Almost 80% of CRC cases can be classified as
sporadic, in other words, products of an insidious evolution and
consequently more frequent in the elderly®.

Despite this, the increasing life expectancy throughout the pe-
riod studied explains only part of the raising rates. This is evidenced
in the comparison of the standardized and crude rates, for both
hospitalization and death. The crude rates were, as expected, more
inclined than the standardized rates, which reflects that the aging
population is not the only factor explaining the increasing trend.

Other risk factors commonly involved include individual and
family clinical history for the disease, diets with a high content
of fat and red meat, obesity, alcoholism, smoking, diabetes and
inflammatory diseases of the colon®.

Differently from what was observed in Brazil, the CRC inci-
dence declined in the USA which is attributed to a lower exposure
to known risk factors of the disease (consumption of processed
meat) and greater exposure to protection factors (use of anti-in-
flammatory non-hormone analgesics, hormone reposition therapy
and statins), as well as the availability of diagnostic resources and
early removal of intestinal polyps with or without the presence of
in situ tumors®.

In England, it was evidenced that living in economically under-
privileged areas impairs access to health and the care of patients
with CRC®. Socioeconomic and cultural discrepancies among
the regions influence not only the exposure to risk factors, which
tends to cause a greater incidence of CRC among the residents of
more developed regions, but also influence access of the patients
to hospital services in Brazil, being unfavorable for residents of
the poorer regions*!),

The improvement of access to diagnosis in Brazil observed
over the study period may also have affected CRC mortality for
the simple fact that deaths previously incorrectly recorded as un-
specific underlying causes (for example, cancer code without any
specific location) or ill-defined, were correct registered as CRC in
underlying cause of death.

In Brazil, there was an important decline in the number of ill-
defined causes of death, resulting from a well-succeeded interven-
tion of the Ministry of Health. This proportion is considered as an
important quality indicator of mortality information systems!?.

Another indicator is the coverage of the information system. In
Brazil, the death register coverage climbed from 80% in 1980-1991
to over 95% in 2000-20101%. There are still losses in the municipali-
ties that are further away from the capital cities, mainly in the elderly
group. Nevertheless, the proportion of deaths with ill-defined causes
decreased during the period of the study, especially in the North
and Northeast regions.

The investigations of ill-defined causes of death demonstrated
that, after reclassification, cancers had a lower representation, con-
trary to the endocrine diseases, mental disorders, nervous system,
circulatory system and maternal causes®. These findings reveal
that the representativeness of CRC among the ill-defined causes
is substantially lower in relation to other diseases. In other words,
improvements in the SIM cannot be separately responsible for the
increase in CRC mortality, including North and Northeast regions.

As regards the STH, despite the fact that its use has been increas-
ingly common in epidemiological studies, the quality of information
can be questioned in relation to the selection of the codes used
to describe the main and the subsidiary clinical conditions’®. In

2008, changes were made in the table of values used by SUS (public
health system) to pay for hospital services, which could interfere
with trends in specific codes, but there was no marked change at
that time in trends observed for CRC.

As a result of the oncological healthcare network expansion,
which started as a public policy in 200519, the capacity and access
to CRC diagnosis presented an improvement in the period studied.
In 2016, there were 510 qualified services for oncology in Brazil but,
when regional distribution is analyzed, considering only qualified
public hospitals for this field of expertise, it is evident that most of
these services (72%) are located in economically developed regions
(South and Southeast)!?.

However, even in the locations where this network is physically
implemented, there are still difficulties in access resulting from
incipient regulatory system and lack of professionals (especially
for surgeons and oncologists), as well as shortage of investments
in treatment, primary and secondary preventions!®.

Early detection of CRC can lead to improvements in survival.
Nevertheless, the structure of the oncological healthcare network
does not yet enable a timely and equitable access to cancer diagnosis
and treatment, despite the increase in the number of qualified es-
tablishments for this medical specialty. The reality of the Brazilian
public health has been marked by insufficient and/or misguided
investments, low incorporation of new technologies and limited
access to effective treatment'®. All of these factors contribute to
advanced-stage cancer at the time of diagnosis.

Data related to new cases of CRC in the municipality of Sao
Paulo, demonstrates that diagnosis occurs in advanced stages:
28.2% in stage III and 23.2% in stage IV of the TNM staging
system, which assesses the size and extent of the main tumor (T),
number of nearby lymph nodes that have cancer (N) and presence
of metastases (M); consequently, a very poor prognosis®.

The late detection of CRC negatively influences patient’s sur-
vival, collaborating to an increase in the morbidity and mortality
rates observed in this study. The fact that the rates have a rising trend
necessarily generates questions on the prioritization of primary and
secondary prevention services, emphasizing the importance of the
correct management of the resources allocated to the oncological
healthcare network.

Early detection of CRC presents the peculiarity of enabling the
prevention of the disease, permitting the identification and removal
of intestinal polyps that have a indolent development (leading to
a reduction of occurrence), diagnosis in early stages which, when
adequately treated, can raise the survival rate in five years to 90%
and reduce mortality!.

Population-based screening for cancer encompasses a complex
structure that must meet certain criteria in order to guide the
policies in the countries that consider the organization of these
programs: 1) an important public health problem; 2) accepted
treatment for patients with recognized disease; 3) availability
of facilities for diagnosis and treatment; 4) recognizable latent
or early symptomatic stage; 5) suitable test or examination; 6)
test should be acceptable to the population; 7) natural history
of the disease must be adequately understood; 8) agreed policy
on whom to treat as patients; 9) cost-effectiveness of the case-
finding must be economically balanced in relation to possible
expenses on medical care as a whole; 10) case-finding should be
a continuing process®,

Population-based screening for CRC meets those criteria. The
experience in CRC screening program, developed in USA, demon-
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strated a reduction in CRC incidence and mortality rates in men
and women since the 1980s®”. The extension of CRC screening
programs is a pertinent and cost-effective strategy, considering
that the costs of its implementation, despite being high, are lower
than the costs associated to treatment of advanced disease and that
cases avoided as a result of early detection, gradually contribute to
reduce the health service costs. In addition, the reduction in CRC
incidence and mortality causes economic impacts with the potential
of interfering in productivity loss.

CRC hospital morbidity and mortality trends can be analyzed
to identify the impact of screening, with a view of driving efforts
aimed at improving outcomes and reducing costs®”, CRC screening
does not explain the modifications founded in this time series study,
mainly because presently there are no governmental programs for
population-based CRC screening in Brazil. In addition, even if
governmental programs were being planned, it would take a long
time to be actually established due to the absence of the necessary
infrastructure that requires high technological investments and
personnel training.

This is not an easy task and even less so immediate, considering
the territorial extension and socioeconomic differences. Therefore,
it can only be implemented if it is defined as a priority and all the
required resources are correctly identified for the necessary inter-
ventions. As a country, we cannot ignore that year after year the
number of people, mostly elderly individuals, occupying hospital
beds and dying of CRC is increasing, despite this being a prevent-
able disease.

CONCLUSION
In the studied period, it was observed a rising trend in CRC

incidence and mortality in Brazil from 2002 to 2016, with higher
mortality rates founded in elderly patients.

In general, women (52.1%) were more affected than men, but
CRC mortality rates were higher for men aged 60 years and over.
Regional disparities were evident, with almost 80% of the deaths
occurring in the South and Southeast regions, the mortality rates
presented a higher annual increase in the South region and lower
values in the Northeast region.

Corroborating mortality data, a rising trend was evidenced in
CRC hospital morbidity. The hospitalization rates were similar in
both sexes aged <60 years and higher for men at advanced ages.
South and Southeast presented a higher annual increase in hospi-
talization rates due to this disease.

The use of secondary data does bring limitations to this study
regarding the quality and coverage of the information on causes
of death and hospitalization diagnosis. Nevertheless, data does not
improve per se. It needs to be used and interpreted. The informa-
tion generated herein can be used as the basis for the review of
prevention and control strategies of this disease.
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Dominguez RGS, Bierrenbach AL. Morbidade hospitalar e mortalidade por cancer colorretal: implicagdes para a satde publica no Brasil. Arq Gas-

troenterol. 2020;57(2):182-7.

RESUMO - Contexto — O cancer colorretal ¢ um grave problema de satide ptblica e um dos tipos mais comuns de cancer no mundo. Diferentes tendén-

cias tém sido observadas nos paises ao redor do mundo. Enquanto as taxas de incidéncia e mortalidade por cancer colorretal apresentam tendéncia

crescente em paises em desenvolvimento, essas taxas tém se mantido em tendéncia decrescente nos paises mais desenvolvidos. Objetivo — Analisar a

tendéncia temporal de morbimortalidade por cancer colorretal no Brasil, entre 2002 e 2016. Métodos — Pesquisa descritiva de série temporal. Os dados

foram extraidos dos sistemas nacionais de informag¢ao de Internagdes Hospitalares e Mortalidade, nos anos respectivos. Resultados — Observou-se

tendéncia crescente da morbidade hospitalar e mortalidade por cancer colorretal em todas as regides do pais, constatando-se que morrem mais idosos

em idade avangada. As mulheres (52,1%) foram mais acometidas do que os homens, porém as taxas de 6bito foram maiores para o sexo masculino a

partir dos 60 anos de idade. As disparidades regionais ficaram evidentes, sendo que quase 80% das mortes ocorreram nas regides Sul e Sudeste, com

maior incremento anual na regiao Sul e menor na regiao Norte. Em relagdo a hospitalizagao, Sul e Sudeste apresentaram maior crescimento anual.

Conclusio — Os dados agregam conhecimento sobre o perfil das hospitalizagdes publicas e mortes, reafirmando que o cancer colorretal contribui para

uma importante carga de doenga e mortalidade no Brasil. Esses elementos trazem implicagdes para a revisdo das estratégias de prevengao e controle

do cancer colorretal, bem como para os investimentos na saude publica.

DESCRITORES - Neoplasias colorretais, mortalidade. Morbidade. Satide publica. Oncologia.
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