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CHAPTER 1
Epidemiology

Mala Pande & Marsha L. Frazier
The University of Texas MD Anderson Cancer Center, Houston, TX, USA

KEY POINTS

Descriptive epidemiology: assessment of the distribution of colorectal cancer

® Ecological studies of populations are used to determine variation in rates. Incidence,
mortality rate, time trends, and prevalence are some key measures.

® The burden of colorectal cancer varies globally: the incidence rate is 10 times higher
and the mortality rate 5 times higher in countries with the highest rates than in coun-
tries with the lowest rates.

e Worldwide, colorectal cancer is the third most common cancer in men, the second
most common cancer in women, and the fourth leading cause of cancer deaths.

® |n the United States, colorectal cancer is the third most common cancer in both men
and women (9% of the estimated incident cancer cases in both men and women in
2012) and the third leading cause of cancer deaths (9% of estimated cancer deaths
in both men and women in 2012).

® There are geographic variations in incidence and mortality, with higher incidence but
lower mortality rates in developed countries than in developing countries.

® Colorectal cancer incidence rates have been declining in the United States, and have
been stable or declining in most developed countries but are rising in developing
countries.

® The increasing risk of colorectal cancer in developing countries may be attributable to
increased longevity, and adverse lifestyle changes including smoking, lack of physical
activity, and adoption of a westernized diet.

® (Colorectal cancer incidence and mortality rate vary by geographic location, age, sex,
race/ethnicity, and over time.

® The prevalence of colorectal cancer is high because it has a relatively good prognosis.
As a result, there are over 1 million colorectal cancer survivors in the United States.

Analytic epidemiology: assessment of determinants of colorectal cancer:

® (Cross-sectional, case-control, and cohort study designs can be used to determine the
association of suspected environmental, lifestyle, and other exposures with colorectal
cancer risk. Randomized controlled trials are the gold standard for determining cause
and effect.
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e Factors that increase the risk of colorectal cancer include older age, African-American
race/ethnicity, inherited predisposition syndromes, family history of colorectal cancer
or colorectal polyps, inflammatory bowel disease, personal history of colorectal cancer
or polyps, diabetes, obesity, physical inactivity, smoking, and alcohol.

® Many other probable risk factors are under investigation.

Iintroduction

In the last decade, cancer has become the leading cause of death in economi-
cally developed countries and the second leading cause of death in developing
countries. Globally, colorectal cancer (CRC) is the third most common cancer
in men, the second most common cancer in women, and the fourth lead-
ing cause of cancer deaths. In 2008, an estimated 665,000 men and 570,000
women were diagnosed with CRC, and 668,000 deaths were attributable to
CRC, accounting for 8% of all cancer deaths [1].

Colorectal cancer incidence worldwide

There is almost a 10-fold variation in CRC incidence rates (proportion of newly
diagnosed cases per year) worldwide for both sexes. CRC incidence rates are
highest in Australia/New Zealand and Western Europe and lowest in Middle
Africa and South-Central Asia [1] (Figure 1.1).

Although developed countries account for almost two-thirds of CRC cases
(with the exception of a few countries in Eastern Europe, Eastern Asia, and
Spain), the rates in developed countries have mostly remained stable or
declined over time, whereas rates in developing countries are rising [1;2].
These differences may be attributable to changes in lifestyle and environmen-
tal factors as well as underlying genetic susceptibility. The rapid increase in the
cancer burden in developing countries is possibly due to population growth
and aging, and adverse lifestyle changes such as increased smoking, physical
inactivity, and westernized diets [3]. Worldwide, the age-standardized rate
(ASR) for CRC incidence is 17.3 per 100,000 population and the cumulative
risk for CRC from birth to age 74 years is 0.9% [1]. The incidence of CRC is
higher in men than in women (overall male:female ratio of age-standardized
rates is 1.4:1). Country-specific rates for CRC incidence and mortality are
available from the GLOBCAN database from the World Health Organization’s
International Agency for Research on Cancer (http://globocan.iarc.fr/).
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Figure 1.1 Estimated age-standardized incidence rate per 100,000 colorectum: both sexes,
all ages [1].

Colorectal cancer incidence, time trends, and
lifetime risk in the United States (US)

It is estimated that 143,460 men and women (73,420 men and 70,040
women) will be diagnosed with CRC in the US in 2012 [4]. Of all CRCs diag-
nosed, about 72% affect the colon and the remaining 28% affect the rectum.
Incidence rates for CRC in the US have declined roughly by 2-3% every year
over the last 15-20 years [5], largely attributable to the advent of CRC screen-
ing, which allows for early detection and removal of precancerous polyps [6].
The lifetime incidence of CRC in the US is 5%, or 1 in 20 people are predicted
to get CRC over their lifetime. The incidence of CRC is 25% higher in men
than in women, and most (>90%) cases occur in men and women older than
50 years. Rates vary significantly by race/ethnicity; the incidence of CRC in
African-American men is 20% higher than in white men [3].

Colorectal cancer mortality worldwide

CRC is the fourth most common cause of death from cancer, accounting
for 8% of all cancer deaths worldwide. Globally, mortality rates continue to
increase for deaths due to CRC (the ASR is 8.2/100,000). Cancer survival
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tends to be poorer in developing countries, possibly because cancer is diag-
nosed at later stages and patients have limited access to timely and standard
care [3]. There is less variability in mortality rates worldwide (6 times higher
in men and 5 times higher in women, in countries with the highest rates
than in countries with the lowest rates), with the highest estimated mortality
rates in both sexes in Central and Eastern Europe (20.1/100,000 for men and
12.2/100,000 for women), and the lowest in Middle Africa (3.5/100,000 for
men and 2.7/100,000 for women) [1].

The mortality rate for CRC is roughly half the incidence rate, so its prog-
nosis is relatively good. Thus, CRC has a high 5-year prevalence (number of
cases in the population at a given time), with an estimated 3.26 million peo-
ple alive with CRC diagnosed within the past 5 years [1;7]. The decrease in
mortality may be due to changes in incidence, progress in therapy, improved
early detection due to widespread screening, diagnosis at earlier stages (when
the cancer is more amenable to treatment), and many other factors [8].

Colorectal cancer mortality in the US

An estimated 51,690 people will die of CRC in 2012 [4]. CRC-related deaths
in the US have been declining steadily from 1975 to 2009, with an annual
percentage change of 0.5-4% [4]. The US mortality rate for CRC from 2005 to
2009 was 16.7 per 100,000 patients per year. However, mortality rates varied
significantly by both sex and race/ethnicity. Mortality rates are highest for
African-American men (29.8/100,000) and lowest for Asian-Pacific Islander
women (9.6/100,000). The largest proportion (29%) of CRC deaths occurred
in patients aged 75-84 years, and the median age at death was 74 years [4].
The mortality rate for CRC is roughly one-third the incidence rate, resulting
in a high prevalence of patients diagnosed with CRC. On January 1, 2009,
over 1.14 million people with a history of CRC were alive in the US [4]. The
5-year survival rate for CRC is related to the stage at diagnosis; CRC diagnosed
at the local stage has a 5-year survival rate of 90%, but the rate drops to only
12% if CRC is diagnosed after it has metastasized [9]. Overall, the US has one
of the highest 5-year survival rates for CRC in the world: 61% for patients
diagnosed at any stage.

Colorectal cancer risk factors

Epidemiologic studies have identified many factors that may increase or
decrease risk of CRC. Some of these factors, such as a personal or family



