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ABSTRACT

RESUMO

INTRODUCTION: Adults aged 80 and over represent the fastest growing segment of the population in emerging countries. Studies of cancer
mortality trends in the oldest old population are scarce in Brazil. OBJECTIVE: To describe trends in cancer mortality in the Brazilian oldest
old, by gender and cancer type, from 2000 to 2017. METHODS: This was a descriptive study with a time trend design, based on data from
the Mortality Information System (of the Informatics Department of the Unified Health System). The variables analyzed were year of death,
sex and cancer site. The five most common types of cancer were identified, and mortality rates and trends were calculated for each one.
Trends were determined using joinpoint regression. In all cases where one or more joinpoints were statistically significant, the average annual
percent change (AAPC) was calculated based on the arithmetic mean of the annual percent change (APC), weighted by the length of each
segment. The statistical significance of the APC and AAPC was estimated by calculating 95% confidence intervals (Cl) with an alpha level of
0.05. RESULTS: Mortality rates increased over time (AAPC = 1.50; 95%(l, 1.20 — 1.70) in both males (AAPC = 1.90; 95%(Cl, 1.70 - 2.10) and
fermales (AAPC = 1.30; 95%(Cl, 1.00 — 1.50). Men had higher mortality rates than women. The most common causes of cancer-related death
were prostate cancer (AAPC = 1.70; 95%(Cl, 1.10 — 2.30) in men, and breast cancer (AAPC = 1.90; 959%(l, 1.50 — 2.20) in women, followed by
cancers of the lung and bronchus, stomach and colon. All rates increased over time, except in the case of stomach cancer. CONCLUSION:
The study revealed increasing mortality rates for screenable and/or preventable cancers, alerting to the need for preventive measures.
KEYWORDS: cancer; aged 80 and over; mortality.

INTRODUQAO: Idosos com 80 anos ou mais representam o segmento populacional com o maior crescimento proporcional em pafses
emergentes. Investigacdes abordando a tendéncia de mortalidade por neoplasias malignas na popula¢do muito idosa no Brasil sdo escassas
e incomuns. OBJETIVO: Descrever a tendéncia de 6bitos por cancer na populagdo muito idosa, por sexo e tipo, entre 2000 e 2017 no Brasil.
METODOLOGIA: Estudo descritivo, tipo tendéncia, com uso de dados secundarios do Sistema de Informagdes sobre Mortalidade (do
Departamento de Informatica do Sisterna Unico de Satide). As varidveis foram ano de dbito, sexo e sitio da neoplasia. Os cinco principais
tipos de neoplasia foram determinados, e foram calculadas as taxas de mortalidade e tendéncia especificas. A tendéncia foi determinada
por modelo de regressao joinpoint. Nos casos em que se identificaram um ou mais joinpoints, calculou-se a variagdo percentual anual média,
do inglés average annual percent change (AAPC), por meio da média geométrica ponderada das variacdes percentuais anuais (APCs, do
inglés annual percent change) na qual os pesos foram equivalentes aos comprimentos dos segmentos. Estimou-se a significancia estatistica
da APC/AAPC pelo calculo dos seus respectivos intervalos de confianca de 95% (IC95%), considerando alfa de 0,05. RESULTADOS: Foi
observada uma tendéncia crescente da taxa de mortalidade (AAPC = 1,50; IC95% 1,20 — 1,70), no sexo masculino (AAPC = 1,90; 1C95%
1,70-2,10) e feminino (AAPC = 1,30; 1C95% 1,00 - 1,50). Maiores taxas de mortalidade concentraram-se em homens. Os sitios de cancer
que mais causaram mortes foram préstata (AAPC = 1,70; 1C95% 1,10 — 2,30), em homens, e mama (AAPC = 1,90; IC95% 1,50 - 2,20),
em mulheres, seguidos por brénquios e pulmées, estdmago e cdlon, todos com taxas crescentes — exceto estdmago. CONCLUSOES:
Observaram-se taxas crescentes de neoplasias rastredveis e/ou preveniveis, alertando sobre necessidade de medidas preventivas.
PALAVRAS-CHAVE: neoplasias; idoso de 80 anos ou mais; mortalidade.
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INTRODUCTION

According to the World Health Organization and the
National Cancer Institute, the global cancer burden has
doubled in the past 30 years. In 2020, it is estimated that
15 million new cases of cancer will be diagnosed, and
that approximately 75% of these will affect individuals
older than 60 years.!

Though there is some disagreement on the matter, age is
still seen as an independent risk factor for cancer. Longevity is
associated with greater exposure to risk factors for tumor for-
mation, such as sunlight and radiation, alcohol and tobacco
use, environmental pollution, poor diet and infections that
may lead to cancer.? However, the accumulation of age-re-
lated damage varies significantly between tissues, contributing
to the diversity of neoplastic processes.® Cancer is caused by
uncontrolled cell proliferation as a result of genomic insta-
bility; this is especially likely to occur after exposure to risk
factors for deoxyribonucleic acid (DNA) damage.* The trans-
formation of normal cells into cancer cells is a multifactorial
process, which includes the accumulation of DNA damage
and mutations over time, as well as disruptions in DNA
repair and cell growth regulation.??

Population aging has made a substantial contribu-
tion to the global increase in the incidence of cancer.’
In Latin America, for instance, the number of older adults
is expected to double in less than 20 years, and 1.2 million
cases of cancer are expected to be diagnosed in this pop-
ulation in 2035.¢ In 2018, nearly 59% of new cancer cases
and two thirds of cancer-related deaths in Brazil occurred
in older adults.”

These individuals represent the fastest growing age seg-
ment of the Brazilian population. Within this age bracket, the
oldest old — individuals aged 80 and over — have exhibited
the greatest population growth. According to the Brazilian
Institute of Geography and Statistics (IBGE), the age group
known as the oldest old is expected to grow by 540%, from
3 million in 2010 to over 19 million in 2060.% Furthermore,
the demographic and epidemiological transitions associated
with the progressive aging of the Brazilian population will
lead to changes in the cancer sites with the greatest number
of deaths among older adults. This, in turn, will affect can-
cer-related morbidity and mortality.’

Despite the importance of this issue, few Brazilian
studies have described or assessed changes in the trends of
cancer morbidity and mortality in adults aged 80 and over.
'This knowledge gap results in a lack of initiatives and pub-
lic policies to address the specific needs of these individu-
als.!® Given the need for a better comprehension of the epi-

demiological dynamics of cancer in this age group, the aim

of this study was to describe the trends in death rates due
to malignant neoplasms in the oldest old population from

2000 to 2017 in Brazil.

METHODS

This was a descriptive study with a time trend design.
National data on deaths due to malignant neoplasms in patients
aged 80 and over from January 2000 to December 2017 in
Brazil were obtained from the Mortality Information System;
these records are available on the website of the Informatics
Department of the Unified Health System, managed by the
Brazilian Ministry of Health. All deaths with International
Classification of Diseases (ICD)-10 codes C00 to C97 in
individuals aged 80 and over were included in this study.
Demographic data were obtained from the IBGE.

'The variables analyzed were year of death, sex and can-
cer site (C0O0 to C97). Annual mortality rates were calcu-
lated for the total sample and by gender. Additionally, the
five most common cancer sites in each gender were identi-
fied, in order to calculate the mortality rates and trends for
each of these diagnoses.

Cancer mortality trends over time were analyzed using
joinpoint regression to compute the annual percent change in
these values. These models can be used to identify significant
changes in the trends.! In joinpoint regression, straight lines
are placed on a logarithmic scale in order to identify annual
trends in the dependent variable. The slope of each segment
is then used to calculate the annual percent change (APC).
'The year was used as the independent variable, while mor-
tality rates were the dependent variables. In all cases where
one or more joinpoints were statistically significant, suggest-
ing two or more changes in the trend patterns, the average
annual percent change (AAPC) was calculated based on
the arithmetic mean of the APC, weighted by the length of
each segment.’ The statistical significance of the APC and
AAPC was estimated by calculating 95% confidence inter-
vals (CI) with an alpha level of 0.05.1"-2

The trend was considered to be increasing when the
APC/AAPC were greater than zero (positive), and the lower
bound of the 95%CI was above zero. A decreasing trend was
observed when the APC/AAPC was lower than zero (neg-
ative), and the upper bound of the 95%CI was above zero.
Rates with an APC/AAPC of zero and/or a 95%CI that

included zero were considered stable.!1!2

'The data were entered into spreadsheets and tables were
generated using Microsoft Excel. Statistical procedures
were performed using the Joinpoint Regression Program,

version 4.7.0.0.131*
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The study did not require approval by a research ethics
committee since it involved only secondary data, available on
the public domain, with no identifying information.

RESULTS

From 2000 to 2017, 538 439 cancer deaths among
individuals aged 80 and over were reported in Brazil.
Men accounted for 53% of these deaths. Mortality rates
ranged from 956.86 deaths per 100 000 population in 2000,
at the start of the study period, to 1215.86 deaths per 100
000 in 2017. This represents an overall increase in death
rates (AAPC = 1.50; 95%CI, 1.20 — 1.70). These figures
increased steadily until 2007, then remained stable for the
rest of the study period.

When data were stratified by sex, results showed that
most deaths in women were caused by cancers of the breast
(11.07%), lung and bronchus (8.81%), stomach (7.73%),
colon (7.51%) and pancreas (6.15%) (Figure 1). When all
types of cancer were combined, mortality rates for women
ranged from 756.21 deaths per 100 000 to 929.61 per 100
000 population.

Time trend analysis showed that mortality rates due
to breast, lung and bronchus, colon and pancreatic cancer

increased consistently over time. Deaths due to stomach
cancer, however, showed a decrease, especially after 2006
(Tables 1 and 2).

Mortality rates for men showed that most deaths in
these individuals were caused by prostate (30.53%), lung
and bronchus (11.80%), stomach (8.66%), colon (4.27%) and
bladder cancer (4.16%) (Figure 2). Overall mortality rates
in men used ranged from 1 265.22 per 100 000 popula-
tion in 2000 to 1 691.38 per 100 000 in 2017, reflecting a
significant increase over the study period (AAPC = 1.90;
95%CI, 1.70 — 2.10). These rates rose most sharply at the
start of the study period, from 2000 to 2017 (APC = 4.30;
95%CI, 3.70 — 4.80).

Among males, mortality increased over time for all types
of cancer, except for stomach cancer. Despite increasing
throughout the study period, mortality rates due to bronchus
and lung cancer showed a reduction in APC starting in 2007,
which indicates a decrease in annual growth rates. Similarly,
prostate cancer rates rose sharply at the start of the decade,
but reversed course in 2010 with a negative APC, indicating
a reduction in mortality rates that was subtle enough not to
influence the AAPC. In men, as in women, mortality rates
due to stomach cancer decreased from 2005 to 2006, chang-
ing from stable to decreasing (Tables 1 and 2).
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Figure 1. Distribution of deaths by cancer type in women aged 80 and over, 2000-2017, Brazil.
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DISCUSSION

'The results showed an increase in cancer rates in adults
aged 80 and over during the study period. Men had higher
mortality rates than women, and the types of cancer associated
with the greatest number of deaths were prostate in males and
breast in females, followed — in both genders — by cancers of
the lung and bronchus, stomach and colon. Mortality rates
for all cancer sites except the stomach increased during the
study period.

'The mortality rates in individuals aged 80 and over
were higher than those observed in other age groups,
which range from 752 to 1103 deaths per 100 000 pop-
ulation in the United States and Canada.’>¢ This was an
expected finding, since age is considered a risk factor for
several types of cancer.

A population-based study of young-old adults (approxi-
mately 65 years) in England found that most cancer deaths
in this population were attributed to lung (22.10%), colon
and rectum (10.60%) and breast cancer (8.50%).% Similarly, a
multinational study of individuals aged 65 or older in North
America, Europe and Russia observed that colon and rec-
tum, lung, breast and prostate cancer were the most common

types of cancer leading to death.” A separate study performed
in the United States involving adults over 85 years of age
noted that the most commonly diagnosed cancers in these
individuals were lung, breast, prostate and colon cancer; the
frequency of these diagnoses did not differ from that seen
in the general population."” The types of cancer most com-
monly leading to death were also similar between young-old
adults and those older than 80 years.

The present study found a trend of increasing mortality in
adults over 80 years. This result differs from those observed
in North-American populations, where the rates for individ-
uals older than 85 years peaked in the 1990s, but decreased
over the past decade.” The study that produced this find-
ing attributed the decline to the decrease in mortality rates
associated with prostate and lung cancer. On a similar vein,
a multinational study performed in North America, Europe
and Russia revealed a reduction in mortality rates for indi-
viduals of both genders aged 65 years or older.”®

Men had higher mortality rates than women through-
out the study period, corroborating the findings of previous
studies of older adults.’>'® These gender differences may be
attributed to the community living behaviors of men with
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intrahepatic bile ducts

C15 - Malignant neoplasm of esophagus

(25 - Malignant neoplasm of pancreas
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Figure 2. Distribution of deaths by cancer type in men aged 80 and over, 2000-2017, Brazil.
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respect to comorbidities and risk factors (smoking, alcohol
use, etc.). The social roles and behavior patterns supposedly
associated with masculinity have a direct link to the higher
incidence of illness and lower utilization of health care ser-
vices, both of which result in higher mortality rates.'®

'The present findings also revealed an increasing trend
in mortality due to prostate cancer at the start of the study

period, though these metrics reached a plateau in 2006.
Starting in 2010, mortality rates due to prostate cancer
showed a decreasing trend. In the 1990s, nearly one decade
before the start of the study period, prostate-specific antigen
screening strategies were implemented in more developed
countries as well as in Brazil, in order to reduce mortality at
more advanced stages of the illness. As such, the increased

Table 1. Annual percent change and joinpoints in cancer mortality rates among adults aged 80 and over, by gender and

type of cancer (within each gender), 2000-2017, Brazil.

s i
Female 2.74* [2.10; 3.30] 2007 0.23 [-0.01; 0.50] = = =
Breast 2.98* [2.20; 3.80] 2007 1.07* [0.70; 1.40] - - -

Lung and bronchus 3.86* [3.10; 4.60] 2008 2.53* [2.10; 3.00] = = =
Stomach 0.99 [-1.50; 3.50] 2006 -2.62* [-3.50; -1.80] - - -
Colon 1.25* [0.90; 1.60] = = = = = =
Pancreas 2.16* [1.80; 2.60] = = = = = =
Male 4.28* [3.70; 4.80] 2007 0.25* [0.01; 0.50] = = =
Prostate 5.80* [4.80; 6.80] 2006 1.08 [1.10; 3.30] 2010 -1.27* | [-1.80;-0.80]
Lung and bronchus 397* [2.80; 5.10] 2007 1.18* [0.70; 1.70] = = =
Stomach 246 [-0.01; 5.00] 2005 -1.89* [-2.40; -1.30] = = =
Colon 2.84* [2.40; 3.30] = = = = = =
Bladder 2.18* [1.80; 2.60] = = = = = =
Total 3.30* [2.90; 3.70] 2007 0.57 [-0.20; 1.30] 2012 -0.20 [-0.70; 0.30]

APC: annual percent change; 95%Cl: 95% confidence interval; LL: lower limit of confidence interval; UL: upper limit of confidence interval;
*APC is significantly different from zero, at alpha = 0.05.

Table 2. Trends in annual percent change in cancer mortality rates among adults aged 80 and over, by gender and type
of cancer (within each gender), 2000-2017, Brazil.

Female 1.30* [1.00; 1.50] <001 Increase
Breast 1.90* [1.50; 2.20] <0.01 Increase
Lung and bronchus 3.20* [2.80; 3.50] <001 Increase
Stomach -1.40* [-2.30; -0.40] <0.01 Decrease
Colon 1.20* [0.90; 1.60] <0.01 Increase
Pancreas 2.20* [1.80; 2.60] <001 Increase
Male 1.90* [1.70; 2.10] <0.01 Increase
Prostate 1.70* [1.10; 2.30] <0.01 Increase
Lung and bronchus 2.30* [1.80; 2.80] <0.01 Increase
Stomach -0.60 [-1.40; 0.10] 0.10 Stable

Colon 2.80* [2.40; 3.30] <0.01 Increase
Bladder 2.20* [1.80; 2.60] <0.01 Increase
Total 1.50* [1.20; 1.70] <0.01 Increase

AAPC: annual percent change; 95%Cl: 95% confidence interval; LL: lower limit of confidence interval; UL: upper limit of confidence interval;
*APC is significantly different from zero, at alpha = 0.05.
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mortality in older adults at the start of the study period may
be explained by the increased diagnosis of late-stage prostate
cancer in cases where the cause of death would have other-
wise been unknown.!*%

Deaths due to stomach cancer also decreased over the
years in both genders. A similar decreasing trend was also
observed by Carioli et al.” in both genders, which is in
contrast with findings in the United States, where stom-
ach neoplasms are a less frequent cause of death and are
not among the ten most common causes of cancer-re-
lated death.' The downward trend observed in the pres-
ent study may be attributable to a decrease in the prev-
alence of Helicobacter pylori®! infection; improvements
in sanitation and in food processing and storage; higher
fruit and vegetable intake; lower salt intake; and changes
in smoking behaviors.?*? The reduced mortality rates
in these individuals may also be related to the new che-
motherapy-based treatment strategies for gastric cancer
implemented in recent decades.?*

In women, breast cancer was the main cause of can-
cer-related death, and its associated mortality rate increased
over the years. Similar trends have been observed in Poland,
Russia and Japan, as reported in previous studies.” In the
North American population, a study found that patients
diagnosed with breast cancer after the age of 85 years are
less likely to be diagnosed at a local stage and have lower
survival rates than patients in younger age groups. This may
be due to the greater complexity of treating older patients;
the presence of comorbidities; functional and cognitive
impairment; as well as other risk factors and the deleteri-
ous effects of treatment.!”

In both men and women, lung and bronchus cancers
had a significant prevalence, which increased over the past
decade. In the United States, mortality rate trends differ
between genders, increasing in women but decreasing in
men."” In the present study, though both genders trended
toward an increase, the rate of change was greater among
females (AAPC = 3.2 in women and AAPC = 2.3 in men).
Smoking is responsible for over 90% of lung cancers, so that
the evolution of mortality due to cancers of the bronchus
and lungs in Brazil is associated with the epidemiology of
smoking behavior.?*? It is possible that the increase in lung
cancer in older adults may be due to their exposure to cig-
arette smoke during the period when smoking was most
common in Brazil, which spanned the 1950s and 1960s,
and peaked in the 1970s.%

Colon cancer was also a prevalent cause of death in indi-
viduals aged 80 years or older, with mortality rates increas-
ing in both genders. A multinational study conducted by

Carioli et al.” revealed that colorectal cancer rates were
only increasing in Poland and Russia, with North America,
Europe, Argentina and Japan showing a decrease in preva-
lence rates. A similar decrease was also observed in a sepa-
rate study performed in the United States.!” One possible
explanation for the increased mortality due to colorectal can-
cer in this age group is the greater incidence of the cancer
itself due to changes in the lifestyle habits of the Brazilian
population over recent decades. The main risk factors for
colon cancer are diets with a high content of meat, fats and
calories; a sedentary lifestyle; alcohol intake and smoking.?
A study of regional discrepancies in the growth of mortality
rates due to colorectal cancer in Brazil from 1996 to 2012
showed that the largest increases in these figures occurred in
the north and northeastern regions of the country. In recent
decades, Brazilian states have experienced varying degrees of
socioeconomic change, with the northern and northeastern
states seeing the greatest decreases in inequality. Improved
economic conditions are accompanied by changes in diet,
so that higher incomes are often followed by increased con-
sumption of processed foods, higher smoking rates and a
more sedentary lifestyle.

Patients diagnosed with colon cancer at an older age
are often diagnosed at later stages of the illness and receive
less aggressive treatment.?’ Though age alone is not a
contraindication to treatment, older patients with colon
cancer usually receive less aggressive care. This is usually
justified by the lack of documentation of the effects of
chemotherapy in this age group, since older patients are
often excluded from clinical trials. Recent studies have
also demonstrated improved survival rates in older adults
with stage III colon cancer.?®

When interpreting the present findings, one must con-
sider the possibility that the increased mortality rates are due
to the population growth in this age group over recent years.
The number of adults aged 80 years or older is increasing
in Brazil,® and several studies have demonstrated an asso-
ciation between population aging and an increase in cancer
incidence, and consequently, mortality.® As has been widely
documented, older adults with cancer are at a higher risk
of death than their cancer-free counterparts, which could
explain the increase in mortality rates.?’ Population aging
has also been accompanied by a global improvement in diag-
nostic methods and access to health care in all age groups.
Therefore, since a significant portion of octogenarians have
functional limitations that preclude the use of some treat-
ments, higher detection rates tend to increase cancer mor-
tality, since the diagnosis provides a prior indication of the
cause of death.”
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The present study may have been limited by the use of
secondary data from the Mortality Information System,
which has improved in recent years but is still affected by
underreporting. A study conducted in northeastern Brazil
revealed that the correction of mortality data led to signif-
icant improvements in data quality, as well as an increase
in the number of deaths associated with the most common
types of cancer.’® Additionally, the descriptive design pre-
vented the identification of risk factors.

CONCLUSION

The cancer mortality rates for adults aged 80 years or
older increased during the study period. Most cancer-re-
lated deaths in this age group were caused by conditions for
which screening tests are available, such as breast, prostate
and colon cancer; or cancers that may be potentially pre-
vented by healthy habits, such as lung and bronchus, colon
and stomach cancers.

Given the projected increase in life expectancy over the
next few years, and the subsequent growth in the older pop-
ulation, knowledge of the most common forms of cancer in
these individuals is crucial to support the implementation of
preventive health measures to reduce the incidence of these
conditions or diagnose them before they become too severe.
'These data will also contribute to the investigation of treat-

ments and techniques to improve survival in these patients.
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