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Abstract

Pancreatic cancer is recognized as a highly aggressive disease with a poor overall outlook. Although its
occurrence differs across regions, information from Libya and several surrounding countries remains limited.
This study describes the demographic characteristics and geographic distribution of patients diagnosed with
pancreatic cancer at a major oncology center in Western Libya, aiming to support local health planning. A 5-
year retrospective study (2020-2024) was conducted at the National Institute of Oncology-Sabratha. The files
of patients with radiological and/or histopathological confirmation of pancreatic cancer were reviewed.
Demographic variables and place of residence were evaluated, and basic statistical tests, including chi-square
and Fisher’s exact tests, were applied. Of the 91 included patients, 52 (57.14%) were male, and 39 (42.86%)
were female. The majority of cases occurred in individuals aged 50-69 years. Female patients tended to
present at a younger age, though this was not statistically significant. Most patients were from coastal areas,
particularly Zawia (25.3%) and Tripoli (19.8%). No significant associations were found between sex and year
of admission, age group, or region of origin. This study demonstrates a slight male predominance in
pancreatic cancer incidence in Western Libya, aligning with global trends, with a descriptive geographical
clustering in industrialized coastal areas. The findings underscore the need for enhanced cancer registry data
and targeted public health initiatives. Future research with larger cohorts is recommended to investigate
potential environmental, occupational, and lifestyle risk factors contributing to these observed patterns.
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Introduction

Despite considerable advances in oncology, pancreatic cancer remains one of the most lethal malignancies,
characterized by diagnostic challenges and limited treatment efficacy. Globally, it is a leading cause of cancer
mortality, ranking among the top twelve most common cancers [1]. According to 2022 estimates, it accounts
for approximately 510,992 new cases and 467,409 deaths annually, underscoring its poor prognosis [1]. A
central reason for this high mortality is late detection; over 80% of patients present with advanced disease,
leaving fewer than 20% eligible for curative surgery [2]. Consequently, the average global five-year survival
rate remains dismally low, at only 10-13% [3].

The burden of this disease is not distributed evenly. Profound geographical disparities exist, with the highest
established incidence historically documented in developed nations [1, 4]. However, a significant increase in
cases within low- and middle-income countries is now evident, a shift driven by the adoption of westernized
lifestyles marked by poor diet, rising obesity, and tobacco use [5], a trajectory expected to continue [5].
This pattern points to a fundamental truth about pancreatic cancer. While individual risk is influenced by
genetic factors [6-8], the population-wide distribution of the disease is decisively shaped by modifiable
lifestyle and environmental exposures [9]. The disease clusters in regions with high rates of smoking [10-
12] and obesogenic diets linked to diabetes [13,14]. Chronic pancreatitis, another significant risk factor often
linked to alcohol consumption, highlights the role of environmental exposures [15]. In short, robust evidence
confirms that lifestyle is the principal architect of global incidence patterns [16,17]. Assessing this risk in
specific regions, such as Libya, is challenging due to a lack of robust population-based cancer registries. In
such settings, researchers must often rely on hospital-based data from major referral centers, despite the
known limitations of this approach [18-20]. These clinical records become a vital, if imperfect, source for
understanding local disease trends and informing healthcare planning [21,22]. Yet, moving from global
trends to local understanding is critical. In North Africa, and Libya specifically, the epidemiological
landscape is under-characterized. The region is undergoing demographic and nutritional transitions that
increase non-communicable disease risk, yet comprehensive data on cancer patterns remain scarce [23—
25]. Given the limited population-based cancer data, hospital-based analyses provide valuable insight. They
help identify local risk factors, including dietary, occupational, or environmental factors, and reveal
geographic clustering, generating hypotheses for preventable causes and guiding targeted public health
interventions.

This study adopts precisely that localized approach. It analyzes pancreatic cancer presentations at the
National Institute of Oncology in Sabratha, a key referral hospital in Western Libya, from 2020 to 2024. The
current study aimed to describe the prevalence and geographic distribution of pancreatic cancer cases.
Given the well-documented global associations of pancreatic cancer with age and sex, the demographic
analysis in this study was confined to these two variables. A specific objective is to investigate whether cases
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cluster spatially in industrial municipalities like Sabratha and Zawia. Such a finding could suggest a
potential environmental component, possibly related to local industrial activity, and would help prioritize
these areas for more detailed environmental health and epidemiological research.

Methods

Study design and setting

This study employed a five-year retrospective design covering the period from January 2020 to December
2024. It was conducted at the National Institute of Oncology in Sabratha, Libya, which functions as a major
referral center for cancer patients across western and southern regions of the country. All medical records
of patients diagnosed with pancreatic cancer during the study period were reviewed in detail.

Study Population and Eligibility

Patients were included if they had a diagnosis of pancreatic cancer confirmed by histopathology and/or
radiological imaging such as CT, MRI, or ultrasound. Those without pathological or radiological
confirmation, as well as patients with incomplete medical records, were excluded. After applying these
criteria, ninety-one patients were eligible for analysis.

Data Collection

Information was extracted from hospital archives and electronic medical records using a standardized form.
Demographic variables such as age, sex, and year of admission were collected, along with geographic data
indicating the patient’s place of residence, categorized by Libyan regions. Clinical confirmation was based
on histopathological reports and radiological findings. To ensure accuracy, data extraction was performed
independently by two researchers, and discrepancies were resolved by consensus.

Statistical Analysis

Descriptive statistics were used to summarize demographic and geographic characteristics. Frequencies and
percentages were calculated for categorical variables, while means and standard deviations were reported
for continuous variables. Associations between categorical variables were assessed using the chi-square test
or Fisher’s exact test when expected cell counts were small. Odds ratios with 95% confidence intervals were
calculated to quantify associations. All statistical analyses were performed using SigmaStat software, and a
p-value less than 0.05 was considered statistically significant. Missing data were handled by case-wise
deletion, and sensitivity analyses were conducted to confirm the robustness of findings.

Ethical Considerations

The study was conducted in accordance with the ethical principles outlined in the Declaration of Helsinki
for medical research involving human subjects. Formal approval was obtained from the Institutional Ethics
Committee of the National Institute of Oncology-Sabratha. Patient confidentiality was strictly maintained,
and anonymized data were used without the need for individual consent, as authorized by the ethics
committee.

Results

The Distribution of Pancreatic Cancer Patients According to Gender

Of the 91 patients with pancreatic cancer were included in this study from 2020 to 2024. Male patients
accounted for 52 (57.14%), while females accounted for 39 (42.86%). The yearly distribution of admissions
at the Sabratha National Cancer Institute is illustrated (Table 1). Regarding males, the dominant percentage
of cases was observed in the year 2023 (36.54%, n=19), followed by the year 2021 (25%, n=13) and the year
2024 (17.30%, n= 9). On the other hand, the highest percentage of cases among females was registered in
2021 (35.90%, n=14), followed by 2023 (28.20%, n=11). A smaller number of cases were reported in 2020
and 2022 for both sexes. We analyzed these data using the chi-square test to determine whether there was
an association between gender and the incidence of pancreatic cancer; however, no significant association
was observed (p = 0.835).

Table 1. The distribution of male and female pancreatic cancer patients according to years of
admission to the National Institute of Oncology-Sabratha
Groups Male pancreatic cancer | Female pancreatic cancer
Years of patients patients
admission | Frequency | Percent (%) | Frequency | Percent (%)
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2020 06 11.54% 04 10.26%
2021 13 25% 14 35.90%
2022 05 9.62% 04 10.26%
2023 19 36.54% 11 28.20%
2024 09 17.30% 06 15.38%
Total 52 100% 39 100%

(x? = 1.45, p = 0.835)

The Distribution of Male and Female Pancreatic Cancer Patients According to Age Groups

The mean age of males was 61.35 £ 12.33 years, and that of females was 58.85 * 14.42 years (Table 2). For
male patients, 34.62% (n = 18) of cases were between 60 and 69 years old, while for females, the peak was
in the 50-59-year age group (23.08%, n = 9). It is worth noting that a greater proportion of younger patients
are found in females in the 30-39-year group (7.69%, n =3) than in males (1.92%, n = 1). The remaining
groups include < 30 years (0%, n = 0 males; 2.56%, n = 1 female), 40-49 years (21.15%, n = 11 males;
17.95%, n = 7 females), 70-79 years (15.39%, n = 8 males; 20.51%, n = 8 females), and = 80 years (7.69%,
n =4 males; 5.12%, n = 2 females). Most of the patients were within the age category of 40 to 69 years, while
a few were below 30 or above 80 years of age. The age distribution did not significantly differ between males
and females as analyzed by Chi square test (p = 0.56). Fisher's exact test was also conducted in two ways:
(1) when patients were categorized as < 60 versus = 60 years, no significant association existed between sex
and age category (Odds Ratio 1.44, p = 0.41; (2) when each age group was compared individually against all
others, no statistically significant difference was observed: < 30 years: OR = 0, p = 0.43; 30-39 years: OR =
0.24, p = 0.31; 40-49 years: OR = 1.23, p = 0.79; 50-59 years: OR = 0.79, p = 0.80; 60-69 years: OR = 1.76,
p = 0.26; 70-79 years: OR = 0.70, p = 0.58; = 80 years: OR = 1.54, p = 0.70. Although there was a slightly
higher representation of females in the younger age groups, the differences did not reach statistical
significance.

Table 2. The distribution of male and female pancreatic cancer patients according to age groups

Groups Male pancr.eatic cancer | Female pamfreatic cancer
Age group (Years) patients patients
Frequency | Percent (%) | Frequency | Percent (%)
<30 0 0% 01 2.56%
30-39 01 1.92% 03 7.69%
40-49 11 21.15% 07 17.96%
50-59 10 19.23% 09 23.08%
60-69 18 34.62% 09 23.08%
70-79 08 15.39% 08 20.51%
> 80 4 7.69% 02 5.12%
Total 52 100% 39 100%

x?=4.85, p = 0.56; Fisher’s exact test (<60 vs 260 years: OR = 1.44, p = 0.41) and individual age group comparisons
also showed no significant associations

The Geographical Distribution of Pancreatic Cancer Patients According to the Region

The geographical distribution of cases varied across the studied Libyan regions. Zawia reported the highest
number of cases (25.3%, n=23), followed by Tripoli (19.8%, n=18). South Libya and Aljabl Algarbi each
accounted for an equal share of cases (13.2%, n=12). The remaining cases were distributed across West
Sabratha (11.0%, n=10), Sabratha (9.9%, n=9), Surman (5.5%, n=5), and East Libya (2.2%, n=2). Notable
gender differences were observed at the regional level. While Zawia had the highest number of cases for both
sexes, female patients showed a higher relative frequency in South Libya (20.5% of all females vs. 7.7% of
all males) and Sabratha (15.4% vs. 5.8%). In contrast, male patients had a higher relative frequency in
Tripoli (25.0% of all males vs. 12.8% of all females). The distribution of pancreatic cancer cases by region
and gender is summarized in (Table 3). However, this observed pattern did not reveal statistically significant
differences (p = 0.275).

Table 3. The distribution of pancreatic cancer patients according to the region
Male pancreatic cancer Female pancreatic
patients cancer patients

Region
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Frequency | Percent (%) | Frequency | Percent (%)
Tripoli 13 25% 05 12.82%
Zawia 14 26.93% 09 23.08%
Sabratha 03 S.77% 06 15.39%
Surman 04 7.69% 01 2.56%
South Libya 04 7.69% 08 20.51%
Aljabl Algarbi 06 11.54% 06 15.39%
West Sabratha 07 13.46% 03 7.69%
East Libya 01 1.92% 01 2.56%
Total 52 100% 39 100%

(x?=8.69, p = 0.275)

Discussion

This retrospective study examined patterns of pancreatic cancer cases presenting to the National Institute
of Oncology-Sabratha in Western Libya, a key facility for cancer diagnosis and treatment, between 2020 and
2024. Currently, published data from this region are limited. Pancreatic cancer remains among the top ten
cancers in Libya, reflecting a substantial burden, as previously reported in Misrata [20]. The national cancer
registry recorded 151 new cases in 2020, representing 2.2% of all cancers nationwide [26]. The overall
increase in national cancer incidence is, in part, driven by the rising contribution of pancreatic cancer.

As demonstrated in the results, of the original 91 patients diagnosed with pancreatic cancer, 57.14% (n=52)
were males and 42.86% (n=39) were females, indicating a slightly higher male incidence (1.3:1). This
observed male predominance among hospital-presenting cases is aligned with global trends [27]. This is also
in agreement with the profile established by the first Libyan National Cancer Registry (2020), which reported
a national male-to-female ratio of 1.25:1 (84 vs. 67 cases) and a higher age-standardized rate for males (4.1
per 100,000) than for females (3.4 per 100,000) [26]. This result also agrees with recent regional data
obtained from the Misrata Oncology Centre [20] and other local data from eastern Libya [28,29]. Further, a
systematic review of data from 2006 through 2022 estimated the incidence of pancreatic cancer in Libya as
4.6% for males and 2.7% for females [30]. Previous studies have suggested that this difference may be related
to differential exposure to smoking, alcohol consumption, and occupational hazards [11,15]. Furthermore,
Bosetti et al. demonstrated that smoking significantly increases pancreatic cancer risk, a factor traditionally
more prevalent among males [31]. The Libyan population is no exception to these risk factors.

An observed pattern in this research is the age distribution of patients, which reflects a younger demographic
compared to Western populations. While the global median age for diagnosis typically exceeds 70 years, the
majority of cases in this study occurred between 50 and 69, with mean ages of 61.35 and 58.85 for males
and females, respectively. This earlier onset aligns with regional data from Benghazi [29]. The peak incidence
for men was observed in the 60-69 age group (34.62%), whereas the female peak occurred a decade earlier
in the 50-59 bracket (23.08%). This younger burden may be attributed to smoking, a dominant risk factor
that can accelerate cancer onset by approximately 10 years [32,33]. Additionally, the rising prevalence of
obesity and type 2 diabetes in North Africa has been increasingly associated with an elevated risk and earlier
age at diagnosis [12]. Notably, a higher proportion of younger patients were female, particularly in the 30—
39 age group (7.69% vs. 1.92% for males). Though not statistically significant, this mirrors the increasing
pancreatic cancer incidence in young women observed globally [34]. This trend suggests that specific risk
factor exposure, genetic predispositions, or environmental triggers may affect a subset of the female
population, potentially involving tumor subtypes like solid pseudopapillary neoplasms [35]. These
observations are descriptive and hypothesis-generating, given the small sample size.

Regarding the annual distribution of our data, there was no significant association between sex and year of
admission. However, the highest proportions of male admissions occurred in 2023 and 2021 (36.54% and
25.0%, respectively). On the other hand, the percentage of females was 35.90% and 28.20% in 2021 and
2023, respectively. This fluctuation may reflect variables related to the country's conflict, security, and
health services, or hospital-based factors rather than actual incidence changes [36]. COVID-19 may have
also contributed to this heterogeneity; fewer cases found in 2020 and more in 2021 could be related to
diagnostic delays or disruptions in cancer care during the pandemic.

Our study observed geographical variation across Western Libya, with notable clustering in the coastal
regions of Zawia (25.3%, n=23) and Tripoli (19.8%, n=18). This distribution is undoubtedly influenced by
referral patterns, as the National Institute of Oncology-Sabratha serves as a major oncology center for the
region. The low number of cases from eastern Libya is likely attributable to the specialized oncology center
in Benghazi serving that region, combined with the considerable geographical distance to Sabratha.

We also observed regional variations in sex distribution, though these were not statistically significant. While
the overall series demonstrated male predominance, females outnumbered males in Sabratha and southern
Libya, while Aljabl Algarbi showed an equal sex distribution. These descriptive patterns may suggest the
influence of local, gender-specific factors such as differential environmental exposures, genetic
predispositions, or disparities in healthcare access. As emphasized by Parkin et al. [37] and others [38,39],
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such hypothesis-generating patterns highlight the importance of regional cancer-registry data, particularly
in countries like Libya with limited national cancer surveillance.

This study has several limitations. As a hospital-based study, these findings reflect referral patterns and
case distributions rather than population-level incidence rates and are susceptible to referral bias. The
relatively small sample size limits the statistical power to detect significant associations. Furthermore, there
is an absence of individual-level data on specific risk factors (e.g., smoking intensity, occupation, diet) and
the potential for misclassification of geographic origin. While our study cannot establish causality, the
convergence of these geographical and demographic patterns underscores the necessity for further research
with larger cohorts to explore the potential roles of environmental, genetic, and lifestyle factors in pancreatic
cancer distribution across Libya.

Conclusion

In conclusion, pancreatic cancer in Western Libya predominantly affects middle-aged and older adults, with
a slight male predominance and a geographical concentration in coastal regions, particularly Zawia and
Tripoli. An earlier presentation among some female patients highlights the need for further investigation.
These findings emphasize the importance of systematic data collection by the National Cancer Registry and
targeted public health initiatives in high-incidence areas. Strengthening early detection pathways, improving
regional cancer surveillance, and investigating potential environmental and occupational risk factors are
essential to reduce the significant burden of pancreatic cancer in this region.
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