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Abstract

Colorectal cancer (CRC) is a public health problem worldwide. The disease burden of CRC in Mexico is one of the highest 
among countries in Latin America and the Caribbean. The highest mortality rates are observed in the north of Mexico, where 
most of the population lives in urban areas. The Mexican health system is fragmented, which has made it difficult to implement 
a national CRC screening program despite the strong evidence supporting the efficacy of early detection tests. Prevention 
programs have focused on screening for cervical, breast, and childhood cancer. Some low-and middle-income countries have 
conducted programs with high participation and follow-up that could be replicated in our country. It is necessary to place 

CRC on the political agenda to reduce its disease burden.
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Estado actual del tamizaje de cáncer colorrectal en México: revisión de la literatura

Resumen

El cáncer colorrectal (CCR) es un problema de salud pública en todo el mundo. La carga de la enfermedad del CCR en 
México es una de las más altas entre los países de América Latina y el Caribe. Las tasas de mortalidad más altas se ob-
servan en el norte de México, donde la mayoría de la población vive en áreas urbanas. El sistema de salud mexicano está 
fragmentado, lo que ha dificultado la implementación de un programa nacional de detección del CCR a pesar de la sólida 
evidencia que respalda la eficacia de las pruebas de detección temprana. Los programas de prevención se han centrado 
en la detección del cáncer cervical, de mama y de la infancia. Algunos países de ingresos bajos y medios han llevado a 
cabo programas con una alta participación y seguimiento que podrían replicarse en nuestro país. Es necesario incluir el 
CCR en la agenda política para reducir su carga de enfermedad.

Palabras clave: Detección temprana. Cáncer colorrectal. México. Revisión de la literatura.
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Introduction

In the 21st century, colorectal cancer (CRC) emerged 
as a global public health concern due to its rising inci-
dence, closely linked to factors like increased life ex-
pectancy and risky lifestyles such as sedentary 
behavior, alcohol consumption, smoking, and high red 
meat intake1. About 95% of CRC cases stem from ad-
enomatous polyps, prevalent in roughly 40% of 
individuals aged over 50, with a 5-18-year transforma-
tion period into malignancy, offering a window for 
secondary prevention programs1,2. However, in Latin 
America, particularly low- and middle-income countries 
(LMICs), CRC screening initiatives are scarce3. Accord-
ing to The Global Cancer Observatory (GLOBOCAN), 
CRC was the leading cause of cancer death in Mexico 
in 2022; yet, the country lacks an effective screening 
program4. As a result of the high burden of CRC in 
Mexico, some valuable CRC screening initiatives have 
been implemented by tertiary hospitals (National Can-
cer Institute and Instituto Nacional de Ciencias Médicas 
y Nutrición Salvador Zubirán)5 and national researchers 
in the last decade6,7. This review outlines prevalent 
CRC early detection tests and the current screening 
landscape in Mexico, alongside challenges and poten-
tial solutions applicable to similar contexts worldwide.

Materials and methods

The objective of this narrative review is to evaluate 
CRC screening strategies in LMICs and discuss the 
importance of implementing a nationwide screening 
program in Mexico. A search was conducted in different 
literature databases and official websites of international 
health research organizations. Regarding national and 
international CRC epidemiology, we extracted the latest 
data provided by the International Agency for Research 
on Cancer. Using the interactive platform provided by 
the Global Cancer Observatory, we compared inci-
dence, age-standardized incidence rate, deaths, and 
age-standardized mortality rate regarding CRC across 
the six World Health Organization (WHO) regions. To 
assess the current recommendations concerning CRC 
screening for average-risk adults, we explored three 
updated guidelines published in the United States 
(American Cancer Society in 2018, US Preventive Task 
Force in 2021, and National Comprehensive Cancer 
Network in 2022). To evaluate the experiences of LMICs 
regarding CRC screening programs, we conducted a 
search between April and June 2023 in MEDLINE, Lat-
in American and Caribbean Health Sciences Literature 

and Google Scholar. We conducted our search and 
selection of articles to be included according to the 
international Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses guidelines. We used the 
keywords “CRC screening”, “low-  and middle-income 
countries”, “fecal occult blood test”, “fecal immu-
nochemical test (FIT)”, and “results”. We included orig-
inal observational studies, written in English or Spanish, 
of CRC screening programs implemented in any LMIC 
(as defined by the World Bank in 2022) that assessed 
for, at least the participation rate, positivity rate, and 
sensitivity of the screening method used. We excluded 
studies that were written in any other language and 
those with full texts unavailable.

Results

CRC epidemiology worldwide

CRC is the third most common cancer worldwide, 
with nearly 2 million new cases annually, causing 
935,000 deaths in 2020 (second leading cause of can-
cer-related deaths). Both incidence and mortality rates 
are significantly higher in men4,8. While the risk rises 
after age 50, there is been an uptick in incidence 
among younger individuals in the 21st century9,10. The 
“Westernization of lifestyle,” particularly Western diets, 
has driven these trends11. The global burden of CRC is 
projected to increase by 60% by 2030 due to the tran-
sition from low-to-medium HDI nations (Table 1)2.

CRC epidemiology in Mexico

In Mexico, CRC ranks third in cancer incidence and 
first in cancer mortality. According to the International 
Agency for Research on Cancer (IARC), in 2022, Mexico 
ranked second and third among Latin American and 
Caribbean countries in CRC incidence and mortality, 
respectively, with over 16,000 new cases and 8,200 
deaths. Men aged 50 and older have the highest inci-
dence (50.7/100,000) and mortality (27.0/100,000)1,4. In 
addition, there is been an increase in CRC cases among 
those under 5012. Various individual and environmental 
factors contribute to this rise. From 1998 to 2018, the 
age-adjusted mortality rate rose from 3.6 to 5.5/100,000, 
especially in men13. Sociocultural differences across 
regions impact disease burden, with higher mortality 
rates observed in urban areas, particularly in northern 
Mexico13, where behaviors such as processed meat 
consumption14, excessive alcohol use15, and obesity 
prevail16, all contributing to CRC risk17.
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Screening tests for CRC

CRC screening utilizes various tests, each with dis-
tinct pros and cons, categorized as fecal blood detec-
tion, endoscopic examination, and radiographic 
visualization18. Only guaiac-based fecal occult blood 
test (gFOBT) and sigmoidoscopy have proven to re-
duce CRC incidence and mortality in clinical trials19. 
Among fecal blood tests, gFOBT and FIT are com-
monly used, with FIT offering higher sensitivity and 
consistency. FIT’s advantages include requiring only 
one stool sample, no dietary restrictions, and higher 
patient participation rates20-25. Colonoscopy, though 
invasive, is the gold standard due to its sensitivity, but 
it’s costly and requires preparation and sedation. 
Computed tomography colonography, minimally inva-
sive, provides similar detection rates to colonoscopy 
but may uncover extracolonic findings with uncertain 
benefits (Table 2)26,27.

Mexican health system

The Mexican health system is characterized by frag-
mentation between public and private sectors, including 
multiple social security institutions and programs ca-
tering to the uninsured28. This fragmentation compro-
mises service quality and continuity of care for 
non-communicable diseases like cancer. Persistent 
differences among health institutions in prevention, 
diagnosis, and treatment processes contribute to 
inequities in early detection and survival rates for can-
cer patients.

In recent years, significant reforms have re-
shaped the Mexican health system. Notably, the 
dissolution of Seguro Popular and the establish-
ment of INSABI in 2020 aimed to provide free 
health services and medication to the unin-
sured29,30. However, these responsibilities have 
now shifted to IMSS-BIENESTAR31.

The introduction of the MAS-BIENESTAR model, 
rooted in Primary Health Care principles, marks 
another significant development. Among its five in-
tervention axes, the emphasis on disease preven-
tion stands out, focusing on specific protection and 
early detection. While the model acknowledges the 
importance of early cancer screening, its current 
focus is primarily on cervical, breast, and prostate 
cancer32, potentially overlooking other cancer 
types.
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CRC screening in Mexico

The Specific Action Program for Cancer Prevention 
and Control 2021-2024 aims to boost nationwide early 
cancer detection. However, its focus primarily on cer-
vical, breast, and childhood cancer sidelines CRC33. 
While validated CRC screening tests are recognized, 
proposed actions prioritize other cancers. Institutional 
support, notably the National Cancer Institute’s free 
CRC screening program since 2017, has been pivotal. 
This program offers FIT screening to individuals aged 
45-76  years, with participation rates reaching 91.0% 
and colonoscopy completion rates among positive 
tests at 77.7%5,6. However, opportunistic CRC screen-
ing prevails in Mexico, with patients actively seeking 
available tests. The Mexican clinical practice guideline 
for CRC screening, last updated in 2009, recommends 
fecal occult blood testing (gFOBT or FIT) for low-risk 
individuals34. However, national comparative studies 
between these tests are lacking. Studies have indicated 
FIT’s efficacy, with positive predictive values, especial-
ly with a cut-off point of 100  ng/mL, showing higher 
accuracy7,35.

CRC screening in regions with similar 
contexts to Mexico

In LMIC, implementing population-based CRC 
screening programs faces challenges, but recent evi-
dence suggests feasibility and cost-effectiveness. 
Nearly all European Union member states have CRC 
screening programs, with Bulgaria and Romania being 
exceptions. Pilot studies in these nations using FIT 
showed varying participation rates and CRC detection 
rates36-38. Other LMICs in Europe, like Serbia, have 
seen success with organized CRC screening programs, 
boasting high participation rates and FIT’s positive pre-
dictive value39.

In Southeast Asia, low participation rates in screen-
ing programs hinder efforts to reduce CRC mortality40. 
Malaysia and Thailand lack formal national strategies 
but have conducted local pilot screening programs us-
ing FIT, reporting moderate to high participation rates, 
especially among women and rural residents, with CRC 
detection rates up to 0.3%41-43.

A study in Thailand assessed the cost-effectiveness 
of CRC screening tests, finding that annual FIT screen-
ing could prevent a significant percentage of CRC 
cases compared to colonoscopy, which is significantly 
more expensive44. In Sub-Saharan Africa, evidence on 
population-level CRC screening is limited, but a study 

in Nigeria showed high FIT participation rates, particu-
larly among older individuals and those with higher 
socioeconomic status45,46. In Latin America, Chile has 
a well-established national program for early CRC de-
tection, but its high-income status presents challenges 
for replication across the region’s diverse socioeco-
nomic contexts (Table 3).

Discussion

The implementation of population-based CRC 
screening programs remains a pending issue in most 
Latin American countries, including Mexico. While the 
burden of CRC has historically been higher in 
high-income countries, they have reduced CRC mor-
tality in recent years through several early detection 
strategies9. Both financial and human resources are 
determining factors for the creation and development 
of cancer prevention programs. Unfortunately, such re-
sources are usually limited in LMIC.

Despite being one of the most commonly diagnosed 
cancers every year, there are no official figures on 
health-care costs associated with CRC in Mexico. 
This lack of knowledge hampers the estimation of 
potential savings that the system could achieve if a 
national program for CRC early detection were imple-
mented. Based on reports from other countries, CRC 
screening is cost-effective regardless of the test 
used47.

The presence of multiple risk factors for CRC among 
a significant percentage of the Mexican population war-
rants a transition from opportunistic screening to an 
organized approach. According to the IARC, organized 
screening programs should have six key characteris-
tics: an explicit policy with specified age ranges, meth-
ods, and intervals; a defined target population; a team 
responsible for implementation; a health team for deci-
sions and care; a quality-assurance infrastructure; and 
a method for identifying cancer occurrence in the target 
population48.

In addition, although clinical practice guidelines serve 
as valuable tools for health-care providers’ deci-
sion-making, their usefulness diminishes when not 
regularly updated. Recent evidence has shown the ef-
fectiveness of population-based FIT in reducing CRC 
mortality; thus, it is appropriate to recommend it with 
greater emphasis, even prioritizing it over gFOBT. On 
the other hand, it is necessary to incorporate tools that 
facilitate the prediction of CRC in asymptomatic popu-
lations through risk stratification. In Asia, for example, 
the Asia-Pacific Colorectal Screening (APCS) score 
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Table 3. Experiences of other low-and middle-income countries with colorectal cancer screening programs

Authors Location and 
study period

Target population Screening 
test 

Participation 
rate (%)

Positivity 
rate (%)

Follow-up 
with 

colonoscopy 
after a 

positive 
result (%)

CRC cases per 
1000 people 

screened 

Bărbulescu 
et al.36

Romania
Oct 2019-
Sep 2022

Patients over 18 
years registered 
with the practice 
in charge of the 
screening 

gFOBT 
FIT

52.8 15.8 50.0 0.0

Tsvetanova 
Dimova  
et al.38

Bulgaria 
2013

Average-risk 
asymptomatic 
individuals, aged 
≥ 45 years

FIT 78.8 8.5 75.0 6

Banković-
Lazarević  
et al.39

Serbia
2013-2014

Individuals aged 
between
50 and 74 years

FIT 62.5 5.9 42.1 2.1

Abu Hassan 
et al.41

Kedah, Malaysia
2013

Asymptomatic 
participants aged 
≥ 50 years, not 
on anticoagulant 
therapy

FIT 94.7 9.6 68.1 1.3

Khuhaprema 
et al.42

Lampang, 
Thailand 
Apr 2011-Nov 
2012

Individuals aged 
50 to 65 years, 
with no personal 
history of 
colorectal cancer

FIT 62.9 1.1 71.8 0.3

Abdullah  
et al.43

Selangor, Kuala 
LumpurMalaysia
Jul 2017-Jan 
2019

Participants of 
The Malaysian 
Cohort study 
recruited 
between 2006 
and 2012

FIT 79.6 13.1 52.7 3.0

Alatise  
et al.45

Osun, Kwara, 
Lagos, Nigeria
Jan-Apr 2021

Average-risk 
asymptomatic 
individuals, aged 
45-75 years

FIT 90.5 20.5 66.0 1.4

CRC: colorectal cancer; gFOBT: guaiac-based fecal occult blood test; FIT: fecal immunochemical test.

effectively identifies Asian populations at high risk for 
advanced colorectal neoplasia49. Local studies are re-
quired to test the validity of similar scores in the 
Mexican population.

Health education is another core element that 
should be integrated into any prevention strategy. 
Mexican studies have indicated a significant propor-
tion of the population rejecting stool blood tests (spe-
cifically FIT) due to disinterest, low-risk perception, 
and fear, among other factors50. Similar findings have 
been reported in other LMICs, highlighting the inade-
quate training of primary health personnel on topics 
related to CRC51.

Conclusions

Given the prevalent epidemiological and sociocultur-
al context in Mexico, it is imperative to consider the 
development and implementation of a national CRC 
screening program. Specifically, evidence from 
high-income countries indicates that the widespread 
use of tests such as FIT contributes to reducing CRC 
mortality. Moreover, experiences in other LMICs, along 
with cost-effectiveness analyses, suggest that the de-
velopment of such strategies is feasible and can be 
adequately accepted by the population. However, the 
reconstruction of the country’s health system raises 
more questions than answers and health priorities 



232

Gaceta Mexicana de Oncología. 2024;23(4)

seem to be not entirely clear. It is crucial to redirect 
attention toward diseases with increasing morbidity and 
mortality rates, which also impose a considerable eco-
nomic burden on the health system. Unlike other types 
of cancer, CRC presents a unique opportunity for early 
detection and subsequent treatment. Considering these 
factors, genuine political commitment from health au-
thorities could be the missing piece to improve the 
current status of CRC in Mexico.
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