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Background: Colorectal cancer (CRC) is now ranked among the three most frequent cancers globally. As the
level of human development is increasing, so is the CRC burden in South Africa (SA) and Brazil (BR). Monitoring CRC
epidemiological trends is important to ensure responsive policies informing public health detection and control. The
study compared CRC incidence and mortality patterns in SA and BR.

Methods: National-level prevalence, incidence, mortality data was obtained from the WHO cancer database
(GLOBOCAN 2018) and extracted for the two countries.

Results: CRC is the top four and fve leading cancer in SA and BR, respectively. In 2018, the number of new CRC
cases in South Africa 6 937 cases (6.5% of all cancer cases) while in Brazil there were 51 783 (9.3% of all cancer
cases). The CRC incidence rate in SAwas 1.1 times higher in males than in females, while in BR, CRC rate was 1.07
times higher in females than in males (females: 10.2, males: 9.5 per 100 000). The incidence cumulative risk was
slightly lower in in South Africa (1.03%) than in Brazil (1.2%). The mortality cumulative risk was at 0.54% in South
Africa and 0.60% in Brazil. The highest age-standardized incidence rate (ASIR) is observed in Brazil with 19.6 per 100
000 population compared to South Africa that reported 14.4. per 100 000 population. The age-standardized mortality
rates (ASMRs) were above 10 per 100 000 population for both sexes in both countries.

Conclusion: Epidemiological variation in CRC between countries refects diferences in terms of socio-economic
development. Noting that the CRC burden is increasing, there are opportunities for sharing lessons learned between
developed and developing countries, to improve surveillance systems at sub-national levels. In addition, the data
highlight the needs for targeting CRC screening campaigns by gender, socio-economical status, ethnicity background
and geography to yield better results.
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Furthermore, it is reported that CRC screening or diagnostic
services are limited to certain geographical areas within countries,
limiting access and screening to those at high risk based on their
personal background. isselected approach neglects general screening
that could reduce late presentation of new cases and add value only if
supported by data to ensure the right people at right time are accurately
targeted, as evidence has shown that early detection of CRC drastically
reduces mortality and prolongs survival [13]. However, less is known
regarding the yield of screening, and the burden at local level, as
risks may vary by geography or type of screening o ered. Moreover,
despite signi cant advances in standard of care therapies, the 5-year
survival rate for metastatic CRC, globally, remains around 12%.
Immunotherapy has not provided the robust advances in CRC, unlike
what has been achieved in other malignancies [6].

Currently, there are gaps in understanding CRC and prevention and
treatment in South Africa. Most focus is on breast, lung, cervical cancer
based on the top three causes of cancer related deaths. However policy
and programmes have made great strides to highlight risk factors for all
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An upward trend in CRC mortality cases is observed in both
countries from 2010 to 2015 in gure 1.  ere is 25% increase in
mortality among males with CRC in Brazil from 3 993 in 2010 to
4995 in 2015. e increase is also observed in South Africa, with 795
mortality cases in 2010 and 931 cases in 2015, showing a 17% increase
between the six year periods [1,12-17].

ere were 4392 (44.7%) CRC related deaths recorded in 2010
among the Brazilian females and 5 419 in 2015, a 23% increase between
the six year period, depicted in gure 2.  ere were 742 CRC related
deaths recorded in 2010 among South African females and 876 in 2015,
an 18% increase between the six year periods. e age-standardised
mortality rate of CRC in 2015 was 1.2 times higher among Brazilian
males compared to females in 2015 (4.91 and 3.96 per 100,000,
respectively).

e age-standardised mortality rate of CRC in 2015 was 1.5 times
higher among South African males compared to females in 2015
(5.59 and 3.69 per 100,000, respectively). By 2018 as tabulated in
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e comparisons and di erences observed in the two countries
match global literature that reports the striking di erences in CRC
mortality and incidence between developed and developing countries.
Globally, CRC incidence rate is projected to increase by around 40%
over the next 12 years (from 2018 to 2030), and South Africa and Brazil
have similar projections [1,6,11].

ere are considerable di erences in the incidence and mortality
of CRC among South Africans and Brazilians. Despite geographical
variation, similar ndings have been observed elsewhere that the age-
standardised incidence of CRC is usually higher in males than females,
as shown by the data from South Africa. e minimum estimated
di erence in the rate of CRC was observed amongst men from South
Africa and Brazil (4.9 and 5.5 per 100,000 respectively). Similarly,
for females, minor di erences in the rate of CRC were observed with
3.96 and 3.69 per 100,000 in Brazilian and South African females,
respectively[10,18].

Brazilian females are at higher risk of CRC than males, compelling
that the CRC control programmes be tailored to the high risks groups
by gender in each country. It has been reported that the southern
and south-eastern regions have a pro le closer to that of developed
countries. To monitor the trends accurately, this calls for better pro ling
of the population and monitor the geographic variations including
epidemiological and nutritional transition [14,19] as well as quality
of life’s standards. In addition, it will be important to consider socio-
economic status as well as ethnicity including ancestral traits within
and between the regions that could predispose certain population to
CRC in South Africa and Brazil. Cronje in the study published in 2009
reported that in South Africa, CRC a ects people of Caucasian and
African descent.  erefore, prioritising CRC screening among these
two groups cannot be overemphasised. e study by de Oliveira, 2018
reported that the South, South East and Midwestern regions in Brazil have
higher CRC incidence, a ecting younger population with African ancestry
con rming similar observations among people with African descent
in South Africa and Unites States of America. Consequently, calling for
ethinical and regional targeting of CRC screening campaigns [20,21].

Literature attributes lower CRC new cases among females to
existence of reproductive hormones that could be protective against
CRC through changes in bile synthesis and secretion resulting in lower
bile acids in the colon [16, 17]. However, Brazil seems to negate this
assertion as the age-standardised incidence of CRC is much higher
among females than males. It has been documented that there are
regional inequalities in Brazil and these are more pronounced among
women, and could explain the rising CRC ASR among females
compared to males [18].

Mortality and incidence of CRC is also in uenced by the screening
patterns, time of diagnosis, with early diagnosis prolonging survival,
while late diagnosis drastically reduces survival to less than 20%, as
shown by literature [22,23]. WHO non-communicable disease (NCD)
plan advocates for population-based CRC screening, including using
a faecal occult blood test as appropriate at age >50, linked with timely
treatment [24]. However, this measure, is not yet implemented in
Brazil nor in South Africa.

Nearly a third (29?) of CRC cases survive in Brazil and less so
in South Africa (15%). Survival is in uenced by a number of factors
including medical advances, universal health care coverage, quality of
services, equity in service provision, integrated package of services and,
existence of laboratories and trained human resources. Furthermore,
it has been found that where there are evidence based national cancer

policies that address all stages of care, including awareness-raising,
prevention, diagnosis, treatment, rehabilitation and palliative care,
there tend to be better surveillance and control programmes [19,25-
27].

Survivorship in both countries is also in uenced by existence of
a er cancer care services. Moreover, it is reported that the stage at
which CRC is diagnosed is critical as later-stage diagnosis is reported
to have poorer outcomes [19,26]. It has been also reported that the
ve-year survival rate is 90 per cent for CRC diagnosed at an early
stage compared with 13 per cent for those diagnosed at a late stage.
Noting the survival rate in South Africa, it could be explained by late
presentation, which re ects on the status of screening and control
programmes in the country, although Brazil is also not better o in
this regard.

While survivorship is promising for CRC, a full understanding
of what it will take for each country to achieve survival rate similar
to developed countries is yet to be explored. e rst step towards
this discussion could be propelled by collection of well-structured
population-based cancer registry data and data on cancer survivors’
needs [28].Together, these data could inform integrated care to cancer
survivors and assist to better structure work place occupational health
services, given the steady rise of the number of cancer survivors in
South Africa and Brazil that could be part of the workforce [29,30].

us far, Brazil is ahead of South Africa on collecting the
population based registries and South Africa can learn more from
Brazil on the set-up and management thereof. e CRC mortality
rate mirrors high income countries and is attributed to the changing
socio-economic status and lifestyles that mirror the Western cultures
re ected by changes in diet, physical activities and behavioural patterns
such as alcohol and tobacco consumption and use [7]. In addition, this
increase in both incidence and mortality rates impact on economic
burden and poor CRC control programmes in both countries, putting
high pressure on the already overwhelmed health system [30-32].
Unfortunately, this upward trajectory is expected in 2030 a ecting
both countries [33].

e overall CRC M/l ratio is an indirect measure of cancer survival
and is calculated by dividing the mortality rate by incidence rate. Among
the two countries, the M/I ratio is higher in South Africa than in Brazil,
re ecting better CRC support and care (0.53 and 0.46 respectively).
However, South Africa presents worse quality of life indicators than
Brazil, hence within-country di erences need to be considered as
well as general indicators might not always show inequities that may
exist within countries. is calls for intensi ed health promotion and
screening programmes to ensure early detection and treatment to
reduce mortality [34,35].

erefore, the policy makers and programme managers need to
consider CRC prevention interventions and there are opportunities for
sharing of lessons and resources in both countries noting the current
economic partnership. Health education and targeted CRC screening
programmes among people at high risk, integrated with other non-
communicable diseases for sustainability will be essential to improve
CRC disease control in both South Africa and Brazil [27,32,34].

South Africa has improved population health over the past 15
years despite high HIV prevalence. e presence of HIV treatment has
sustained high prevalence rate and extended life expectancy of South
Africans. With the growing ageing population and risk factors as a
result of westernisation, there is increasing NCD burden, and rising
costs of care [31,32,34].
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Even though South Africa has good policies and plans focusing
on NCDs to address and reduce risk factors for chronic diseases,
strengthen prevention, and promote health promotion, South Africa’s
challenge of growing health inequalities remains.

Hence, the distribution of health resources and services must strive
to achieve CRC prevention and control coverage and e ciently address
changing geographic-speci ¢ CRC burden. Furthermore, surveillance
is essential to inform policy and advocating for support in areas
demanding greater investments [17,23,24,27,34].

A ¢ ~ ¢
ST eng hs and limi a iens
e strength of this study was to work with incidence, mortality and

survival estimates using the GLOBOCAN 2018 database to compare
CRC between South Africa and Brazil.

However, there are limitations due to limited access to data,
analysis by region was excluded, a major gap worth noting is that both
South Africa and Brazil are countries with diverse population and
cultures. Hence, it is important to analyse the incidence and mortality
rate of CRC among main cultures or ethnicities within each country to
inform priority interventions for each group and better understanding
of genetic factors that in uence aetiology of CRC among di erent
ethnicities [30]. Moreover, age speci ¢ data need to be available to also
inform optimal age for CRC screening.

Sparse data at the regional level is the biggest challenge for risk
factor and mortality estimation. Furthermore, lack of data that speci es
the site of the tumour in the colon (proximal, distal, or other) hinders
the analysis and comparison of tumour sites to CRC incidence and
mortality as done in other studies [32]. e lack of a harmonised system
to connect di erent CRC data sources has impeded the comprehensive
comparison between countries and within regional variability. Lack
of strati cation by region and age is another limitation. Advocacy on
accurate, broad based data collection is needed to complete the picture
of CRC burden and outcomes in South Africa and Brazil.

Another limitation on the incidence data is the cross sectional
nature of measure hence, data from other points in time and changes
in incidence trends are not considered. In addition, time factors also
a ectaccuracy in that it does not assist a study to explain when, where
and how target population is most at risk and is limited to de ne
how the impact and extent of migration into and out of speci c areas
a ects the incidence rate. All this a ects the types of interventions that
are necessary and appropriate for early detection and CRC control
[31,34,36-38].

Cencl Sien

is analysis, as far as we know rst of its kind, provides the
most comprehensive comparison of two countries that are part of

the emerging economics partnerships called, BRgtcome5nd how target popuBRgtcomePng 5.1(nd limi)r/conomic dpildpi
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