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Abstract

Background: Cancer is an important health concern in Libya, especially in the setting of an aging population
and limited healthcare facilities. Colorectal cancer (CRC) is one of them. The prevalence of CRC in the world
has demonstrated a notable upward trend in recent years, ranking as the second most common cancer among
men and the third among women. This research aims to study CRC in the western region of Libya in terms of
some non-modifiable risk factors such as age, gender, regional distribution, and genetic predisposition. Method
and Methods: A retrospective descriptive study was conducted involving 202 individuals diagnosed with
colorectal cancer at the Subrata National Cancer Institute (SNCI) in 2024, aiming to represent colorectal cancer
among Libyan patients. Results: Overall, cancer was more prevalent among males than females; it affected 113
(55.9%) males and 89 (44.1%) females. 149 (73.8%) of all recorded cases were found in coastal areas, the area
documented the highest percentage of all cases found in the western region of Libya. About 43.1% of patients
were >60 years old, followed by 33.7% within the age group of 51-60 years old. In this study, patients presented
with anemia, with mean hemoglobin levels appearing lower in females compared to males. 24.2% of patients
have a positive family history of CRC, and only 5.4% have a positive family history of colorectal polyps..
Conclusion: The current Libyan CRC cohort shows that the average age at diagnosis was more than 60 years,
with a male gender predominance. All patients presented with low hemoglobin levels. CRC occurred more
frequently in coastal areas than in mountainous areas in Libya's western region.
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INTRODUCTION:

Worldwide, colorectal cancer (CRC) ranks as the
third most frequently diagnosed cancer and stands
as the second highest cause of cancer-related
deaths, with more than 1.9 million new cases and
0.9 million deaths in 2020. [1-3] There are
significant geographic differences in the incidence
and mortality rates of colorectal cancer among
various countries around the world according to
GLOBOCAN data in 2020. [4] Many studies
indicates that the most substantial increases in
colorectal cancer (CRC) incidence and mortality are
observed in countries with medium to high Human
Development Index (HDI) scores. This trend is
frequently associated with the societal adoption of
lifestyle patterns characteristic of ‘Western'
cultures. [5] These disparities in CRC may reflect
variations in exposure to its associated risk factors,
encompassing  lifestyle and  environmental
determinants. The primary preventive measures for
CRC, involves identifying and addressing
modifiable risk factors, especially lifestyle-related
elements (e.g., alcohol consumption, smoking,
obesity, unhealthy dietary patterns), as well as
enhancing protective factors (e.g., physical activity,
specific pharmacological interventions such as
aspirin, and adoption of a healthy diet [6, 7]. Age
represents a primary non-modifiable risk factor for
colorectal cancer (CRC) incidence. Individuals
exceeding 50 years of age exhibit a markedly
heightened risk, comprising upwards of 90% of all
CRC diagnoses. Globally, males demonstrate a
higher burden of colorectal cancer (CRC), with an
Age-Standardized Rate (ASR) of 23.4 per 100,000,
in contrast to 16.2 per 100,000 in females, yielding
a male-to-female incidence ratio of 1.4. Notably,
the sex differential in CRC incidence, as reflected
by this ratio, is greater within high-income settings
(1.4) than in low-income settings (1.2) [8, 9].
North Africa presents the highest regional age-
standardized incidence rates (ASIR) for colorectal
cancer (CRC) within Africa. The ASIR was
estimated at 8.2-8.66 per 100,000 population in
2022, nearly double the continental mean. In this
region, CRC incidence has demonstrated a steady
increase over the past decades, likely driven by
increasing  urbanization,  adverse lifestyle
modifications (including obesity, smoking, and
sedentary behavior), and improvements in
diagnostic infrastructure and detection [10,11].
Despite limited age-stratified data, reports indicate
a significant early-onset colorectal cancer
(EOCRC) burden in North Africa, paralleling
global trends.
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For example, Algeria exhibits rapidly rising CRC
incidence with increasing diagnoses among
younger cohorts, likely reflecting evolving risk
factor profiles. [12] Consistent with global
epidemiology, most CRC diagnoses occur in
individuals> 50 years. Tunisian ASIR significantly
increased from 6.4/100,000 (1994) to 12.4/100,000
(2009). [13] In Libya the mean age of CRC
diagnosis is approximately 58.7 years. with males
diagnosed slightly younger (57.3y) than females
(60.1y). Libyan CRC incidence and ASR shows an
upward trend; for example, Southern Libya cases
increased (2016-2018) becoming the second
malignancy post-breast cancer. Libya ranks high in
North Africa with ASRs (as of 2012 data) around
17.5/100k (males) and 17.2/100k (females) with
Higher urban incidence that suggests lifestyle and
diagnostic access factors [14-16].

The predominant hereditary colorectal cancer
(CRC) syndromes include familial adenomatous
polyposis (FAP), stemming from germline
mutations in the APC gene, [17, 18]. And Lynch
syndrome, which is associated with germline
mutations in DNA mismatch repair (MMR) genes
[19, 20].

Although individuals harboring these germline
mutations face a substantially increased risk of
CRC, such inherited predispositions collectively
account for approximately 5% of all CRC
incidences [19, 21]. Notably, a higher proportion
(16%) of inherited syndromes has been reported in
early-onset CRC (EOCRC) cases. Recent genome-
wide association studies (GWAS) have identified
novel genetic variants associated with CRC risk,
thereby highlighting the imperative for further
investigation to elucidate their clinical implications.
[22, 23].

These findings suggest that future resequencing
efforts may facilitate the identification of rarer, low-
frequency variants [22]. The increased risk of
colorectal cancer (CRC) among first-degree
relatives (FDRs) of patients, with relative risks
(RRs) between 2 and 4, is a well-documented
finding across numerous studies employing varied
methodologies and diverse populations [17,19]. As
such, a family history of CRC, [17,19, 24, 25]. Or
adenomatous colonic polyps in FDRs constitute an
important risk factor, integral to the identification
of high-risk cohorts for targeted interventions
outlined in CRC prevention guidelines and control
strategies [26, 27]. Significant advances in
understanding CRC etiology and chemotherapeutic
treatment have not always resulted in corresponding
improvements in patient survival outcomes. The
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efficacy of surgical intervention in CRC is highly
reliant on the tumor's stage and innate biological
characteristics. Indeed, early-stage CRC can
frequently be definitively controlled and cured with
surgical excision as a monotherapy [28]. Metastasis
significantly worsens the patient's prognosis, with a
5-year survival rate of less than 5%. For the
majority of patients, chemotherapy can enhance
survival and is the predominant modality of
treatment in these individuals [29].

Overall, the incidence of colorectal cancer in
Middle Eastern countries is lower than that in
Western ones [30]. due to a number of challenges.
For Libya, Relatively there is a little data available
about CRC. In a local study conducted in Benghazi,
Elzouki et al. 2005 discovered no significant
differences between gender, location, or type of
CRC. The majority of CRC patients in Benghazi
were diagnosed at a late stage, with either locally
progressed or metastatic illness [31].

A unique research opportunity is presented to
Libyan patients at the Subrata National Cancer
Institute, the second largest tumor treatment center
in Libya, in the western region, which many cancer
patients are diagnosed and treated. The aim of this
study is to find data on colon cancer, including its
relationship with age, sex, hemoglobin level and, as
well as to know if there is a relationship between the
family history of cancer, genetic factors, and the
occurrence of tumors.

MATERIALS AND METHODS:

This study's methodology is based on a cohort of
202 confirmed colorectal cancer cases, which were
carefully selected according to specific inclusion
criteria to ensure data accuracy and reliability,
following ethical approval from the hospital
authority. Data from this sample, comprising
individuals from various age groups and genders,
were classified into key variables including age
groups, gender distribution, hemoglobin levels, and
family history of either colorectal cancer (CRC) or
colorectal polyps. To assess these variables,
specific statistical methods were employed:
independent two-sample t-tests were used to
compare continuous variables, such as hemoglobin
levels across gender groups, while Chi-Square tests
were conducted to evaluate associations between
categorical variables. A significance level of p <
0.05 was applied to determine the statistical
relevance of all observed relationships.
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Collectively, these analyses aim to provide a deeper
understanding of the factors contributing to
colorectal cancer, thereby supporting the
development of more precise prevention strategies
and diagnostic approaches.

RESULT:

This study examined a cohort of 202 colorectal
cancer cases, revealing several key characteristics.
The data indicates a higher prevalence of colorectal
cancer among males (55.9%) compared to females
(44.1%) within this cohort, a finding that aligns
with some existing literature suggesting a potential
gender disparity in colorectal cancer incidence.
Both sexes presented with low hemoglobin level
(anemia). In female patients, the mean hemoglobin
levels appeared lower compared to male patients, a
finding that aligns with many preexisting
researches.

A substantial proportion of the cohort (24.2%)
reported a positive family history of colorectal
cancer, highlighting the potential role of genetic
predisposition in the development of the disease. In
contrast, a family history of polyps was relatively
uncommon in this cohort, with only (5.4%)
reporting a positive history. This may suggest that
while a family history of colorectal cancer is a
notable risk factor, a family history of polyps alone
may not be as strongly associated with colorectal
cancer development in this particular sample,
though patient recall bias and incomplete family
history information may influence these findings.
The age distribution data reveals that colorectal
cancer is predominantly diagnosed in older age
groups within this cohort. The majority of cases
were observed in individuals over 50 years of age,
with the >60 age group representing the largest
proportion (43.1%). This is consistent with the
established understanding that age is a significant
risk factor for colorectal cancer.

Data analysis:

Figure 1 presents the gender prevalence among the
202 CRC cases examined in this study. The results
indicate that CRC was more prevalent among males
(55.9%) than females (44.1%) within this specific
cohort. This observation warrants further
investigation to explore potential gender-related
risk factors or biological mechanisms that might
contribute to this difference in prevalence.
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Figure 1: Gender-Specific Prevalence of CRC within the Study Cohort

Figure 2 presents the age distribution within the
study sample of CRC cases. The most frequent age
group was > 60 years, accounting for 43.1% of the
cases (87 individuals). The 51-60 age group
represented 33.7% of the cases (68 individuals),
followed by the 41-50 age group at 14.4% (29

individuals). The smallest proportion of cases was
observed in individuals < 40 years, representing
8.9% of the sample (18 individuals). This
distribution suggests that, within this cohort, the
disease is more frequently diagnosed in older age
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Figure 2: Age Distribution among CRC Cases

Figure 3 presents the mean hemoglobin (Hb) levels
along with the standard deviation for male and
female patients diagnosed with colorectal cancer.

An independent two-sample t-test was conducted to

determine if there is a statistically significant
difference between the two groups.
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Figure 3: Hemoglobin levels by gender, CRC cases
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Figure 4 show that the CRC patient in this cohort
presented with mean Hb level of (10.5 + 1.7 for
male and 9.9 + 1.5 for female), whereas the main
first complaint of most colorectal cancer patients is
symptoms and signs of anemia, indicating that most
cases are diagnosed in advanced stages of the
disease. The mean hemoglobin levels appear lower
in females compared to males. However, the p-
value (0.361) from the independent t-test suggests

that this difference is not statistically significant at
the conventional threshold (p > 0.05).

Figure 4 , examines the percentage of patients
with a family history of CRC (positive or
negative) within the study cohort. Overall,
24.2% (49 cases) reported a positive family
history, while 75.8% (153 cases) reported no
family history of the disease.
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Figure 4: Percentage of family history in CRC cases

Figure 5 presents the percentage of patients with
family history of colorectal polyps among the CRC
cases in this study. A small percentage, 5.4% (11
cases), reported a positive family history of polyps,
while the vast majority, 94.6% (191 cases), reported

a negative family history. Further analysis is needed
to determine if this low prevalence of reported
family history of colorectal polyps has any
association with other clinical or demographic
factors in this cohort.
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Figure 5: Distribution of colorectal cancer cases by family history of polyps

Figure 6 shows a dominance of coastal areas: with
149 cases (approximately 73.8%), the coastal areas
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exhibit a notably higher incidence of colon cancer
compared to the mountain areas, lower incidence in
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mountain areas the mountain areas accounted for
only 53 cases (about 26.2%).
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Figure 6: Regional distribution of CRC

In summary, this study provides valuable insights
into the characteristics of colorectal cancer cases
within this specific context. The findings highlight
the importance of considering gender, family
history of colorectal cancer, and age as potential
factors influencing the development of the disease.

DISCUSSION:

CRC is a set of heterogeneous diseases with
variable genetic and biological mechanisms
indicating various tumor characteristics and
outcomes. [32] This type of carcinoma affects both
sexes, but males are affected more in contrast to
females. [33] A higher incidence of CRC is
observed in developed countries relative to
developing nations, demonstrating significant
geographical disparities. The highest rates are
reported in Europe, Australia, and the United States,
contrasting with the lowest rates in Africa and
South-Central Asia [34, 35]. The present cohort
performed a detailed retrospective analysis of 202
patients with CRC diagnosed and treated at the
National Cancer Institute, Subrata, Libya. The
sociodemographic and  biological variables
including (age, sex, address and blood hemoglobin
level), as well as family history of CRC and family
history of colorectal polyps were analyzed. Age is a
significant determinant in the etiology of colorectal
cancer (CRC). Previous research consistently
demonstrates a marked increase in CRC incidence
among individuals aged 50 years and older [36, 37].
Consistent with this finding, our analysis showed
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that the most age category impacted by CRC was
51-60 years (33.7%). Our result is in an agreement
whit those reported in Libya and others developing
countries ,and are much higher than in western
countries [38-42] .Also, Many Western researchers
found that more than 80% of CRC cases afflict
adults over the age of 50, which matches our
findings [36].

Our analysis shows a significant sex difference
between male and female patients, namely, (55.9%)
men and (44.1%) women, which is in agreement
with GLOBOCAN 2018 data that states that men
are more likely to develop colorectal cancer than
women. [43] Many previous studies stated that male
sex can increase the chance of developing colorectal
cancer due to various biological and lifestyle
reasons [44, 45]. Males tend to drink more alcohol
and smoke more cigarettes [46-48]. And they are
more likely to store fat in their abdomen, which
raises their chances of developing colorectal cancer
when compared to females. [49] Additionally,
many earlier research efforts have indicated that
testosterone could encourage the development of
colorectal tumors [50, 51] . On the other hand, it has
been noted that estrogen might help protect against
the occurrence of colorectal cancer, which could
explain why women tend to have lower rates of
this disease [52]. Many previous studies showed
that CRC is affected by both genetic and
environmental factors, whereas hereditary CRCs
constitute around 5% of all CRC cases. Familial
adenomatous polyposis and lynch syndrome are
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hereditary syndromes have a significantly elevated
risk of CRC [53-55]. While the incidence of CRC
in the general population is around 6%, people with
a positive family history are at a much higher risk.
Individuals with a family history of CRC are 2 to 4
times more likely to develop CRC than those
without a family history. This elevated risk is due to
the inheritance of defective genes passed down
from one generation to the next, highlighting the
role of genetics in cancer development [56, 57].
Previous researches revealed that the risk of
developing CRC is roughly 1.8-1.9 times higher in
patients with a positive family history in a first-
degree relative, highlighting the necessity for better
diagnostic approaches for these patients. [58-60] In
our study, of 202 of CRC patients a 49 individuals
(24.2%) have a positive family history of CRC, and
11 individuals (5.4%) have a positive family history
of colorectal polyposis: these results are in
agreement with the above mentioned information.
Since subjects with a positive family history of
cancer are considered high-risk for developing
CRC, early detection and medical attention are
critical to improving prognosis. Guidelines propose
expanded screening interventions for these people
to ensure timely detection and treatment [61]. The
incidence and mortality of colorectal cancer (CRC)
vary greatly by country throughout the world. [62]
With the highest incidence rates in Australia and
New Zealand, Europe, and the USA, and the lowest
rates in Africa and South-Central Asia, the regional
incidence of colorectal cancer ranges by more than
ten times [63]. This regional disparities appear to be
caused by food and environmental exposure
variances as well as a genetic predisposition[64,
65]. In general, Middle Eastern nations have a lower
incidence of colorectal cancer than Western nations
[66].

This study revealed that 149 (73.8%) of patients
registered at SNCI were from coastal areas of
western Libya, and 53 (26.2%) were from mountain
areas. The variation in food types and exposure to
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