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Abstract

Global trends in the incidence and mortality rates of colorectal cancer show a steady increase with significant predilection to
western developed countries, possibly linking it to westernized lifestyles among other risk factors. This study aims to investigate
the incidence and trends of colorectal cancer in Lebanon, a country in the Middle East and North Africa region, and to compare
these rates to those in regional and western countries. Colorectal cancer incidence data were extracted from the Lebanese
National Cancer Registry for the currently available years 2005 to 2016. The calculated age-standardized incidence rates and age-
specific rates were expressed as per 100,000 population. The age-standardized incidence rates of colorectal cancer in Lebanon
increased from 16.3 and 13.0 per 100,000 in 2005 to 23.2 and 20.2 per 100,000 in 2016, among males and females, respectively.
The incidences were higher for males, and they increased with age. The annual percent change was +-4.36% and +4.45%, in males
and females respectively (p-value < 0.05). There was a non-statistically significant trend of decrease in recent years (since 2012 in
males and since 201 | in females). The age-standardized incidence rates in Lebanon were higher than those in the majority of the
regional countries, but lower than the rates in developed western countries. There were high age-specific incidence rates at age
groups 40-44 and 45-49 years in Lebanon in both males and females (with significant rising temporal trend) compared to other
countries, including the ones reported to have the highest colorectal cancer age-standardized incidence rate worldwide.
Therefore, the burden of colorectal cancer is significant in Lebanon. This raises the necessity to develop national strategies
tailored to reduce colorectal cancer incidence through promoting healthy lifestyles, raising awareness, and early detection as of 40
years of age.
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Introduction

Colorectal cancer (CRC) is the third most commonly diagnosed

cancer in men and the second in women globally, with an
increasing incidence reaching over 1.8 million new cases in
2018 (10.2% of all new cancer cases) as compared to 1.4 mil-
lion in 2012."* CRC is also the fourth most common cause of
cancer-related mortality in both sexes worldwide, leading to
around 880,792 deaths in 2018 (9.2% of all cancer-related
deaths)."? The projected age-standardized incidence rate
among the world population (ASRw) per 100,000 person-
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years was reported to be 19.7 in 2018 with higher rates among
males (23.6 in 2018) as compared to females (16.3 in 2018)."
The global trend in the incidence of CRC shows a steady
increase in the incidence rates with significant geographic var-
iation.'® The estimated incidence of CRC in 2018 is reported to
be the highest in countries with a high or very high human
development index (HDI) such as parts of Europe (Hungary,
Slovakia, Slovenia, The Netherlands, and Norway), Australia,
New Zealand, Northern America, and Eastern Asia (Japan and
South Korea).'

The epidemiology of CRC and the current evidence suggest
that its pathogenesis is not only genetic or hereditary, but it is
also strongly linked to western lifestyles with risk factors
including diet rich in processed meat and red meat, alcohol
consumption, lack of physical activity, excess body fat and
smoking.*® This link suggests that the incidence of CRC would
continue to increase in westernized developing countries, add-
ing more burden on governments.

Lebanon is a small developing country in the Middle East
(population ~ 6 million in 2016) with health indices close to
the western world.” CRC is one of the most prevalent cancers in
both sexes, and it accounted for 8.9% and 8.6% of cancer-
related mortality in males and females, respectively in 2014.
The national cancer registry (NCR) was officially restarted in
2002 in the country, after several years of being inactive due to
war. This registry is believed to be an almost absolute count of
all incident cases in Lebanon with data capture and recapture
systems, i.e. data collected passively from physicians’ reports
(capture system) and actively from histopathological and
hematological laboratories (recapture system).” The recapture
system validates and complements the capture approach.'® The
NCR covers more than 90% of cancer cases in Lebanon,’
excluding in situ lesions. The NCR publishes its cancer inci-
dence data on the official website of the Ministry of Public
Health (MoPH); the currently available data covers the period
extending from 2005 to 2016."°

This study aims to analyze the 12-year incidence rates and
temporal trends for CRC in Lebanon and to compare these rates
to the ones in the Middle East and North Africa (MENA)
region, as well as to the rates in Western and Eastern countries.
This study will also discuss the different factors leading to
increased CRC incidence and conclude with practice and pol-
icy recommendations.

Materials & Methods

Twelve-Year Trend Analysis From 2005 Until 2016

In this study, CRC data include all codes from C18 to C21 in
the International Classification of Diseases, tenth revision
(ICD-10). The age-standardized (ASRw) and the age-specific
incidence rates, expressed per 100,000 population, were calcu-
lated based on figures published by the Lebanese NCR on the
MoPH website'® for 12 consecutive years from 2005 to 2016.
The age-standardized incidence rate is a weighted average of
the age-specific incidence rates per 100,000 persons, where the

weights are the proportions of persons in the corresponding age
groups of a standard population. Standardization is essential
when comparing different populations with different age struc-
tures. The most commonly used standard population is the
world standard population, which is drawn from a pooled pop-
ulation of several countries. In this study, the age-standardized
incidence rate was computed using the modified world stan-
dard population by Doll as the reference population.'' The age-
specific incidence rate is the number of new cancer cases
occurring during a specific period, in a population of a specific
age and sex group, divided by the number of mid-year popu-
lation of that age and sex group.'?

Stratified by sex, the annual percent change (APC) and the
average annual percent change (AAPC) of CRC incidence rates
over the years were computed using the joinpoint regression
program (JRP) 4.7.0.0 with a statistical significance level
defined at p-value < 0.05. The APC is based on the hypothesis
that cancer rates change at a constant percentage of the previ-
ous year’s rate.'>

Comparison of Trends Between Sexes

Trend variations in CRC ASRw between sexes were compared
using 2 tests, parallelism and coincidence. Parallelism deter-
mines if the 2 regression mean functions are parallel allowing
different intercepts and examines the similarity in their direc-
tion (i.e., the slope of trend’s change) between males and
females, while coincidence determines whether 2 joinpoint
regression mean functions are identical (i.e., similar overall
incidence) between males and females."?

Projections of the CRC Incidence in Lebanon for the Year
2025

Projections were estimated using the currently available CRC
data over the 12 years (2005-2016). Linear and log-linear
regression models were found to be the best fit models in this
study (almost similar), and they were used to estimate the
future patterns of cancer incidence. These 2 models, which
assume a Poisson distribution for the observed number of inci-
dent cases, have been reported to be the most practical methods
that can be used to estimate future patterns of cancer incidence
for periods of up to 10 years while assuming that there is no
change in underlying trends.'*!”

The new sex and CRC incidence coefficients were gener-
ated, along with the forecasted incidence and the corresponding
lower and upper confidence limits (LCL and UCL). R square
and p-value were used to assess the goodness-of-fit of the
model. The R square permits to measure how well the model
explains the total variations and a p-value less than 0.05 is
considered significant.

Comparison to Regional and Western Countries

The calculated ASRw and age-specific rates were subsequently
compared with age-standardized and age-specific incidence
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Figure |. Age-specific incidence rates (per 100,000 population) for colorectal cancer, Lebanon 2005-2016. Source: Lebanese Ministry of Public
Health, Epidemiological Surveillance Program, National Cancer Registry, 2020.

rates from selected regional, Western, and Eastern countries as
published online in Cancer Incidence in Five Continents Time
Trends (CI5plus),'® Cancer Incidence in Five Continents Vol-
ume XI (CI5 XI),'""!7 or from the Country National Cancer
Registry.'®?* The rates mentioned in CI5plus and CI5 XI are
built on high-quality population-based cancer registries. For
comparison, we included countries that surround Lebanon geo-
graphically, as well as randomly selected countries from the
MENA region and other Western and Eastern countries.

Results

Incidence Trends (2005-2016) and Average Annual
Percent Change (AAPC)

In Lebanon, CRC was found to be the fourth and second most
common cancer in males (after prostate, lung and trachea, and
bladder) and females (after breast) respectively, over the stud-
ied 12-year period (2005-2016). A total of 10284 incident cases
of CRC were reported during this period, with 53% of cases
being in males (5450 cases) and 77.4% occurring in patients
aged 50 years and above (7959 cases). The average number of
new CRC cases per year was 454 in males and 403 in females.
The age-specific incidence rate was found to increase with age
in both sexes, reaching its maximum in the age group 75 years
and above (Figure 1).

Stratified by sex, the APC and AAPC were computed to
reflect the trends in CRC rates over the 12-year study period
in general and in each age group (Tables 1 and 2). With 0 join-
point models, which is a straight line indicating the minimum
number of joinpoints, the APC (equal to AAPC) of CRC was
+4.36% (p-value <0.05) and + 4.45% (p-value <0.05) in males
and females respectively (Figures 2 and 3), and significantly
different than zero. With 2 joinpoints model in males and 1

joinpoint model in females, the AAPC of CRC was +3.55%
(P<0.05) and + 4.30% (P<0.05) in males and females respec-
tively (Figures 4 and 5). There was a non-statistically significant
trend of decrease in recent years (since 2012 in males and 2011
in females). The age-standardized incidence rates of CRC over
the past years were higher in males than females (including the
average ASRw), however the increasing trends were slightly but
significantly higher in females than males.

The p-value on the parallelism test was > 0.05 (p-value:
0.88), indicating that the trends’ slopes between males and
females are not significantly different. However, the p-value
on the coincidence test was < 0.05 (p-value < 0.001), indicating
that the difference in the rates (position of trend lines) between
males and females is significantly different (higher in females).

Projected CRC Rates in 2025

Employing linear-regression models, the ASRw of CRC in
2025 is expected to approach 28.8 (LCL:19.2, UCL: 38.5)
cases per 100,000 males and 26.1 (LCL: 13.4, UCL: 38.8)
cases per 100,000 for females. The R squares showed that the
best-fitted models (R2>0.8) were in males (R2 = 0.81;
p-value <0.001) and to a lesser extent in females (R2 = 0.71;
p-value: 0.001).

Comparison to Regional and Western Countries

The CRC ASRw among males in Lebanon (25.6 in 2012 and
21.4 in 2005-2016) was found to be much higher than that in
other MENA countries except for Israeli Jews and Non-Jews,
while it was lower than the rates recorded in France and the
United States of America (USA), and significantly lower than
in countries with the highest rates of CRC among males in 2018
(i.e., South Korea and Slovakia) (Table 3).
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Table 1. CRC Age-Specific Rates’ Trend Analysis in Males by Age Group per Year—Lebanon (2005-2016).

Age-Specific Rates (per 100,000)

Year ASRW O-4y 5-9y 10-14y 15-19y 20-24y 25-29y 30-34y 35-39y 40-44y 45-49y 50-5dy

55-59y 60-64y 65-69y 70-74y 75-+y

2005 163 0 O 0.5 0.5 2 2.7 5.5 8.8 133 15.2 3l.6 483 73.0 81.2 89.1 1285
2006 172 0 O 0 0.5 0 25 20 5.6 14.7 19.0 300 504 55.1 88.2 714 2307
2007 172 0 O 0 1.0 2 1.9 7.1 6.7 6.5 19.8 353 60.2 74.2 789 1014 1419
2008 189 0 O 0 0.5 1.5 0.6 3.2 10.5 1.7 29.7 344 484 50.1 820 1399 2162
2009 19.1 0 0 0 0 0.5 1.6 6.6 6.9 12.6 30.1 432  64.1 54.1 90.7 1202 1794
2010 217 O O 0 0 1.5 1.8 4.9 7.0 18.8 344 369 695 753 112 1522 177.6
2011 230 0 O 04 0 1.0 23 55 1.5 18.5 350 435 420 88.1 117.8 157.0 2145
2012 256 0 O 0 1.8 1.0 39 3.6 9.8 22.8 532 57.1 529 88.0 1282 1448 2142
2013 247 0 O 0.7 0 04 35 2.6 5.9 17.7 46.7 458 67.0 56.9 1354 1779 247.0
2014 247 0 06 0 0.7 0.8 2.6 5.6 12.4 22.0 27.3 44.7 59.6 8l.1 1539 161.6 231.5
2015 254 0 O 0 1.4 1.2 33 3.1 10.3 14.8 333 572 604 99.6 1270 171.3 244.6
2016 232 0 O 0.3 0 1.2 1.4 38 10.6 19.6 353 47.1 559 81.6 929 1833 2242
APC  4.36* 841 -289 237 5.98 6.67% 9.34* 2.88 1.43 4.55% 29 597%
ASRw: Age Standardized Rate (world); * APC significantly different from zero.

Table 2. CRC Age-Specific Rates’ Trend Analysis in Females by Age Group per Year—Lebanon (2005-2016).

Age-Specific Rates (per 100,000)

Year ASRwW 0-4y 5-9y 10-14y 15-19y 20-24y 25-29y 30-34y 35-39y 40-44y 45-49y 50-54y 55-59y 60-64y 65-69y 70-74y 75+y
2005 130 0 06 0 0.5 2.1 1.2 4.0 4.7 13.5 148 8.1 353 59.4 49.7 949 1118
2006 143 0 O 0 0.5 0.5 0.6 6.0 6.6 6.7 19.1 30.1  49.0 53.1 63.7 89.0 1408
2007 130 O O 0 1.2 1.6 3.0 2.0 6.1 10.7 185 294 379 55.6 49.1 63.5 103.7
2008 187 0 O 0 0 1.0 22 34 1.5 9.7 356 323 481 50.2 80.0 1489 181.8
2009 19.1 0 05 0 0.5 0 1.6 2.8 2.8 155 285 685 396 57.9 708 1128 2143
2010 19.1 0o o0 0 0 0.5 1.6 6.6 6.9 12.6  30.1 432 64.1 54.1 90.7 1202 1794
2011 205 0 O 0 0 0.5 2.6 2.7 1.5 216 265 343  66.7 66.9 855 102.0 243.6
2012 216 O O 0 0 0.5 3.0 4.2 6.7 269 40.5 499 486 67.0 785 1526 211.1
2013 205 0 O 0 04 1.2 4.4 1.9 6.6 18.5 42.1 498 495 46.6 1057 1054 2154
2014 208 0 03 1.0 04 1.5 24 33 9.0 18.7 31.0 569 468 70.8 752  143.1 1995
2015 209 0 O 0 0 0.4 2.6 2.8 7.8 189 394 643 51.0 57.9 83.7 1063 2156
2016 202 0 O 0 .1 1.5 2.0 32 5.7 1.2 269 59.6 582 67.0 829 1133 2124
APC 4.45% 327 -1.57 3.74 6.01* 7.45% 52% 1.31 335 4.67% 757 4.09*
ASRw: Age Standardized Rate (world); * APC significantly different from zero.

Similarly, the CRC ASRw among females in Lebanon (21.6
in 2012 and 18.5 in 2005-2016) was much higher than in other
MENA countries except for Israeli Jews and Non-Jews, slightly
lower than in France and USA, and it was considerably less
than in countries reported to have the highest rates of CRC
among females in 2018 (i.e., Norway and Denmark) (Table 4).

There were high age-specific incidence rates in the age
groups 40-44 and 45-49 years in Lebanon in both males and
females (with significant rising temporal trend as shown in
Tables 1 and 2) compared to other countries including the ones
reported to have the highest CRC ASRw worldwide (Tables 3
and 4).

Discussion

CRC is one of the most common cancers in Lebanon, with an
ASRw higher than that in other MENA countries except for

Israeli Jews and Non-Jews, and lower than that in developed
non-MENA countries. These rates suggest a possible influence
of sociological and lifestyle patterns, which are transitioning
from regional norms to global trends. It is worth noting that
there is a wide international variation in CRC incidence rates
(up to 10-fold). This variation has been attributed to the differ-
ences in population size and age structure, differences in risk
factors, namely modifiable ones, and availability of early
detection services.*” Despite the high incidence rates of CRC
in Lebanon, little research has been done regarding CRC and its
associated risk factors. The following factors can be considered
to affect the high incidence of CRC in Lebanon:

Sociological Factors: The demographic shifts that Lebanon
has experienced over the last few decades indicate that it has
the fastest growing older adult population in the Arab region.
This is attributed to 3 factors; the decreased fertility rates to
around 1.9,% the longer life expectancy at birth (76.3 years in
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Figure 2. Age Standerized Incidence Rates (ASRw) for Colorectal Cancer (CRC) in Males, Lebanon 2005-201 6. *Indicates that the Annual
Percent Change (APC) is significantly different from zero at the alpha = 0.05 level.

30

Final Selected Model: 0 Joinpoints

25

20

15

CRC ASRw, Females

10

5

® Observed
2005-2016 APC = 4.45%

Year

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Figure 3. Age Standerized Incidence Rates (ASRw) for Colorectal Cancer (CRC) in Females, Lebanon 2005-2016. *Indicates that the Annual
Percent Change (APC) is significantly different from zero at the alpha = 0.05 level.

general compared to 69.1 years in the WHO Eastern Mediter-
ranean Region in 2016),%° and the high rates of youth out-
migration.”” The proportion of elderly citizens aged 65 and
above was estimated at approximately 10% of the population
in Lebanon.”® This demographic shift toward a growing pro-
portion of elderly people, along with higher CRC age-specific
incidence rates after the age of 50 years, may partially explain
the significant increase in CRC ASRw in Lebanon from 2005
to 2016. However, demographic shifts do not play a role when

the ASRw using the world standard population are compared
among countries.

Lifestyle Factors: Modifiable lifestyle factors, namely
smoking, alcohol consumption, red meat and processed meat
consumption, sedentary lifestyle, and excess body weight, play
a crucial role in increasing CRC risk.*>***-32 Other reported
risk factors include advancing age, male sex, ethnicity (African
American), genetic predisposition, family or personal history
of CRC, presence of certain medical conditions (inflammatory
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Percent Change (APC) or Average APC(AAPC) is singnificantly different from Zero at the alpha = 0.05 level.

bowel diseases namely ulcerative colitis, diabetes mellitus,
insulin resistance, history of abdominal radiation, acromegaly,
renal transplant with use of immunosuppressive medications,
androgen deprivation therapy, cholecystectomy, coronary
artery disease, and ureterocolic anastomosis), and environmen-
tal factors,*>6-28-32

Nutrition plays both a causal and protective role in CRC.
Pro-inflammatory food components (e.g., energy, carbohy-
drates, proteins, total fat, trans fat, cholesterol, and saturated
fatty acids) are reported to increase the risk of CRC.*! Whereas
anti-inflammatory food components (e.g., fiber, omega 3,

omega 6, niacin, thiamin, riboflavin, vitamin B6, B12, zinc,
magnesium, selenium, vitamin A, vitamin C, vitamin D, vita-
min E, folic acid, and beta carotene) are found to protect
against CRC.?>' Mediterranean diet is reported to protect
against different types of neoplasms including large bowel, and
a minimal adherence to a healthy Mediterranean diet is
expected to increase CRC incidence by 2% in both males and
females.*® Physical activity also plays a protective effect, par-
ticularly high physical activity, which is expected to have an
average of 15% protection rate on CRC.*® On the contrary, a
positive association was found between colon cancer and
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alcohol consumption.?®*! Smoking was also found to be
strongly associated with CRC whereby a significant trend of
increasing CRC risk was seen with longer smoking duration,
higher smoking intensity, and with increasing pack-
years.®?%3%3% Passive smoking was also found to be associated
with an increased risk of CRC.%

In Lebanon, consumption of unhealthy diet, physical inac-
tivity, obesity, diabetes mellitus, and smoking are becoming
more prominent.**>* While 60-70% of the Lebanese popula-
tion were found to moderately adhere to a healthy Mediterra-
nean diet,* studies showed the prevalence of unhealthy eating
behaviors among Lebanese. In fact, the consumption of vege-
tables and fruits among the adult Lebanese population is found
to be moderately low, consisting of 1.8 servings per day.*’
Moreover, a study conducted in the capital city showed a high
energy intake per capita resulting from increased consumption
of meat, namely, beef, saturated fat, and refined carbohydrates,
and a decreased intake of fresh fruits and vegetables.’® The
level of physical inactivity is considerable among the adult
population in Lebanon with 34.8% (40.9% of men and 29.3%
of women) reporting having more than 12 sedentary hours per
day®” and 61% of adults aged 18 to 69 years reporting having
low levels of physical activity.** Alcohol consumption in Leba-
non is the highest in the Arab region,*® with 40.3% (51.9% of
men and 29.6% of women) of adult population reporting drink-
ing alcohol.>” The consequence of these lifestyle changes was
highlighted again over a 12-year study period showing an
alarming rise in obesity prevalence in the Lebanese popula-
tion.® Another study conducted in 2016 showed that 27% of
adults aged 18-69 years are obese, and 37.9% are overweight.>
Moreover, 18% of adults aged 50 years and above are suffering
from diabetes mellitus (20.6% in men and 15.0% in women).*’
The prevalence of tobacco smoking among adults in Lebanon
has been rising over the years, increasing from 34% (43% in
men and 26% in women) in 2009 to 38% (48% in men and 29%
in women) in 2016.°”*° Another study showed a high con-
sumption of cigarette packs (12.4 packs per person per month)
among adult Lebanese.*' It is important to note that Lebanon
has one of the weakest tobacco control regulatory environ-
ments where smoking is prevalent in youth. Moreover, unsafe
levels of indoor air pollution due to smoking were found in
several public places in Lebanon,** putting people at risk of
passive smoking.

Environmental Factors: Several studies have shown an asso-
ciation between pollution and chlorinated water and CRC.****
The risk level is dependent on the frequency of exposure to, and
the levels of trihalomethanes in drinking water.** Furthermore,
chronic exposure to low-dose persistent organic pollutants was
found to be associated with an increased risk of colorectal
polyps and cancer.*® In Lebanon, drinking water is chlorinated,
and it was found to include some levels of pesticides and high
concentrations of heavy metals.*®

Genetic Factors: There are no published studies at this stage
regarding the prevalence of genetic predisposition to CRC in
Lebanese population.

Availability of CRC Screening Tests: Screening tests for
CRC, including colonoscopy, flexible sigmoidoscopy, fecal
occult blood testing (FOBT), and fecal immunochemistry test-
ing (FIT) are available in Lebanon but not widely at the public
primary health care level.® It can be assumed that this rise in
CRC incidence can be due to the widespread availability of
these tests, since the introduction of early detection screening
tests might increase CRC incidence rates during the first few
years due to the detection of undiagnosed disease.” However,
this might not be the case in Lebanon since only 14.2%, and
15% of eligible adults reported having undergone CRC screen-
ing in different studies.*”**® Actually, there is a major gap in the
knowledge about CRC screening, risk factors, and warning
signs in the country.*®*’ In a study conducted in a tertiary
health care center regarding the awareness of CRC and atti-
tudes toward its screening guidelines among patients, 83% and
67% of participants were not aware of CRC risk factors and
warning signs, respectively.*® Only 55% of participants were
aware of the necessity for screening.*® Another study con-
ducted among the public showed that 59% of participants never
heard of CRC.*

It is worth noting as well that the mean global total cost for
the treatment of metastatic CRC in Lebanese hospitals was
found to be USD 64,805 per patient.’ This is significant,
knowing that 21.9% of CRC cases studied in a tertiary care
center in Lebanon were metastatic at the time of diagnosis.’!
Also, the medications used for CRC are among the 4 cancer
types consuming up to 67% of the MoPH oncology drug budget
in 2008-2013 (breast cancer followed by chronic myeloid leu-
kemia, CRC, and lung cancer).>

Taking all the above into consideration and knowing that
sporadic cases of CRC account for 70% of all cases,” it is
essential to have national CRC raising awareness and screen-
ing campaigns in the country. Indeed, a national CRC aware-
ness campaign was launched in 2019 by the MoPH. The
campaign included launching CRC screening guidelines and
educational materials on the importance of screening, as well
as providing free FIT testing at a limited scale.>* The guide-
lines included offering FIT testing yearly for all individuals at
average risk for CRC and those aged 50 years and above,
while for those at increased risk, the guidelines advise using
colonoscopy starting 50 years of age or earlier as indicated.
However, the campaign stopped shortly afterward for eco-
nomic reasons.

Different CRC screening programs are available worldwide,
yet the rate of global CRC screening is less than 40%.% This
unsatisfactory screening rate is probably due to lack of CRC
programs in some countries, and to several barriers affecting
the available programs (e.g. financial coverage, access to pri-
mary care, costs, logistical challenges, lack of provider
involvement, cultural beliefs and lack of awareness of CRC
screening).’® A national CRC awareness and screening pro-
gram in Lebanon is highly recommended and it should tackle
both preventive measures as well as early detection at nominal
fees. Re-launching the national campaign and ensuring its sus-
tainability and integration in primary care is important. Using
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innovative ways to raise awareness can be beneficial; this
includes for example sending short invitation SMS-text mes-
sage for screening,”> which was adopted in the latest breast
cancer campaigns in the country; and using educational infla-
table colon for raising awareness, which was shown to increase
participants’ knowledge regarding CRC and their willingness
to screen.

Recent studies suggest that the incidence of CRC might
be increasing in individuals younger than 50 years.>!:>
Another important finding in our study is the presence of
relatively high age-specific incidence rates at age groups
40-44 and 45-49 years in both males and females compared
to other countries, including those reported to have the high-
est CRC ASRw worldwide. This finding is in favor of
changing the starting age for the CRC screening in
average-risk individuals to 40 years instead of 50 years, or
at least to 45 years as per the recommendation of the Amer-
ican Cancer Society.”’ It is worth noting though that the
majority of third-party payers, including private insurances
in Lebanon, do not cover tests requested for screening pur-
poses. This should be taken into consideration when devel-
oping national screening guidelines for CRC.

Our study is based on NCR data published by the MoPH
on its official website. In this respect, few limitations can be
mentioned. Although tremendous improvements were done
to the NCR in terms of case counting during the last years,
the information about the collected cases is still incomplete.
The inconsistency in including in-situ cancers might lead to
a bias when age-standardized incidence rates are compared.
Moreover, the information about the mortality or survival
rates is lacking.

Conclusion

Colorectal cancer is a major public health problem in
Lebanon. This review could serve as a blueprint to raise
awareness about the need for earlier screening for CRC and
the necessity for promoting healthier lifestyle choices as
primary prevention. A national CRC prevention program
needs to be developed to address this problem, while taking
into consideration necessary measures to overcome the dif-
ferent challenges that might face such programs in develop-
ing countries like Lebanon. It is suggested to integrate the
national CRC prevention program at the primary care level
i.e. through the 240 primary health care centers distributed
all over the country. The main components of this program
include increasing community awareness on CRC risk fac-
tors, strengthening healthy lifestyle education programs,
improving CRC screening practices by primary care physi-
cians as well as provision of supported or free FIT testing to
individuals aged 40 years and above. Moreover, advocating
for the coverage of screening tests by private insurances and
other third-party payers in the country, would lead to
improvements in the screening of CRC and other types of
cancer. Finally, it is important to join efforts among relevant

stakeholders to develop a more comprehensive and com-
plete cancer database.
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