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Abstract

Objectives: Considering the growing concerns about the rising incidence of this cancer in the
Middle East and North Africa (MENA), this literature review presents the local epidemiology and
trends of liver cancer, along with a practical estimation of its epidemiology and contributing risk
factors.

Design: Review Article.

Setting(s): Middle East and North Africa.

Outcome measures: MEDLINE (via PubMed), Scopus, and Web of Science databases, as well
as Google Scholar, were searched up to September 2024 using representative keywords and
MeSH terms. Studies reporting the epidemiology of liver and intrahepatic cholangiocarcinoma
in the region or an analysis of the contributing infectious diseases, non-communicable disorders,
genetic predispositions, behavioral aspects, and environmental factors were included. A
qualitative synthesis was performed, and the results were presented using thematic narrative
synthesis.

Results: Liver cancer, particularly hepatocellular carcinoma (HCC), is rapidly growing in the
MENA region, driven by a combination of viral hepatitis, underlying metabolic disorders, and
environmental exposures. Liver cancer epidemiology varies across the region, with countries
like Egypt historically burdened by hepatitis C, while Gulf states experience rising cases linked
to metabolic disorders. Projections indicate a continued increase in the incidence of liver cancer
due to the ongoing obesity and diabetes epidemics.

Conclusions: Despite the success of viral hepatitis management campaigns in some countries,
the region faces significant challenges in controlling the rising burden of liver cancer related to
metabolic disorders. Prevention strategies should focus on lifestyle and dietary interventions,
alongside the need for improved cancer registries, better data collection, and policy reforms.
A multidisciplinary approach, combining public health initiatives and targeted healthcare
improvements, is essential to reduce regional liver cancer incidence and improve outcomes.
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Introduction
Liver cancer is a major health issue, representing nearly
half of the global morbidity and mortality from cancer.
Primary liver cancer includes hepatocellular carcinoma
(HCC), intrahepatic cholangiocarcinoma, and rare forms
such as hepatoblastoma.! Among these types, HCC is
the dominant form, responsible for around four out of
every five cases of primary liver cancer.? Intrahepatic
cholangiocarcinoma, which originates from the biliary
ducts in the liver, represents a smaller proportion, while
hepatoblastoma is usually limited to pediatric cases.?
Following lung and colorectal cancers, liver cancer

is the third cause of cancer-associated mortalities
worldwide and the sixth most recorded malignancy in
terms of diagnoses.*” According to the World Health
Organization (WHO) report in 2020, 830 000 people died
ofliver cancer.’ The distribution of liver cancer cases is not
uniform across regions; in other words, East and Southeast
Asia, as well as sub-Saharan Africa, exhibit the greatest
incidence rates.® This geographic variation is primarily
driven by the dominance of chronic hepatitis B virus
(HBV) and hepatitis C virus (HCV) infections in these
regions. However, the global epidemiological landscape is
shifting, with liver cancer emerging as a growing concern
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in other nations, especially the Middle East and Eastern
Mediterranean region, mainly due to rising rates of obesity,
diabetes, and metabolic dysfunction-associated fatty liver
disease (MAFLD).”® In light of these changing trends,
this paper reviews the current and forthcoming burden of
liver cancer, epidemiology trends, and contributing risk
factors in the MENA region.

Methods

An extended review was conducted, retrieving all related
evidence from MEDLINE (via PubMed), Web of Science,
Scopus, and Google Scholar up to September 2024, using
keywords and MeSH terms related to liver neoplasms,
hepatocellular carcinoma, cholangiocarcinoma,
intrahepatic bile duct (IBD) cancer, incidence, mortality,
and Middle East and North Africa (MENA) countries,
based on a preformulated research question, without
any restrictions on date, language, or type of document.
Studies performed on human subjects, reporting liver and
IBD cancer in the MENA region, or providing an analysis
of the contributing risk factors, including communicable
and non-communicable diseases, behavioral aspects,
environmental factors, genetic predispositions, and
demographics, were included in the study. In addition,
published studies reporting the epidemiological features
or burden of liver cancer at a global, regional, or national
scale, including the reports from the Global Burden
of Disease (GBD) study, were reviewed. Two authors
independently assessed the retrieved articles for relevance
and quality, with points of disagreement resolved through
discussion. The latest available data on the epidemiology
and burden of liver cancer were also retrieved from the
International Agency for Research on Cancer (IARC)
as part of the GLOBOCAN project (GLOBOCAN
2022, version 1.1, 2024)." A qualitative synthesis was
performed, and the results were presented using thematic
narrative synthesis.

Results

A total of 4395 articles were retrieved from the databases,
871 of which were removed due to the duplicity. The
remaining articles were screened by title, abstract, and full
text for relevance. A total of 64 studies were ultimately
included in the qualitative synthesis.

Regional Overview

Liver cancer is a growing public health concern in
the MENA region, as it contributes significantly to
cancer-related morbidity and mortality.® This region
is characterized by a unique epidemiological profile,
heavily influenced by chronic infections such as HBV
and HCV, alongside emerging risk factors such as
diabetes and MAFLD. The MENA region encompasses
diverse socioeconomic and healthcare settings, leading to
variations in disease burden across different countries.'?
However, a common feature in many MENA countries is
the notable prevalence of viral hepatitis, which performs

a fundamental role in the burden of liver cancer in the
region.”

High rates of HBV/HCV infections have affected
liver cancer incidence in this region throughout the
past years given that both viruses are recognized as risk
factors for the development of HCC." The prevalence
of chronic HBV infection is less than 1% in some areas,
yet several MENA countries, including Sudan, show
rates as high as 8%." Liver cancer is a serious concern
in this country, which has one of the greatest numbers
of HCV cases around the world, with HCC being the
most prevalent form.'* While concerted efforts in recent
years have reduced the prevalence of HCV in Egypt due
to widespread treatment with direct-acting antivirals
(DAAs), the long-term effects of chronic infections
continue to contribute to elevated rates of liver cancer."”
Several other MENA countries, including Saudi Arabia
and Iraq, also report high incidence rates of liver cancer
due to the combination of chronic viral hepatitis and the
growing trends of metabolic conditions.'®

Globally, the age-standardized incidence rate (ASIR)
and age-standardized mortality rate (ASMR) of liver
cancer are estimated to be around 9.3 and 8.5 cases per
100000 person years, respectively, with major variations
across regions and significantly lower incidence among
females.*'” MENA countries have varying liver cancer
incidence rates, with countries like Egypt reporting ASIR
as high as around 20 cases, which, although higher than
the global average, is comparable to other high-burden
regions.” Moreover, studies have reported an increase of
11.9% in liver cancer regional ASIR from 1990 to 2017."

The rates of new cases of liver cancer across the MENA
region are relatively diverse, reflecting differences in
public health infrastructure, risk factor distribution, and
healthcare access. Figure 1 presents the MENA countries
with the highest ASIR and ASMR of liver and IBD cancer
in 2022. Apart from the metabolic shift, lack of efficient
healthcare infrastructure, economic instability, ongoing
conflicts, and lack of access to early diagnostic and
treatment services remain key challenges in addressing
the liver cancer burden in many MENA countries. Future
projections indicate that liver cancer incidence will
continue to rise, particularly in countries with high rates
of metabolic disorders. Figures 2 and 3 present the overall
and country-wise projections for liver and IBD cancer
until 2050.

Hotspot Countries

Egypt

Liver cancer is regarded as a concerning public health
challenge in Egypt as it has one of the highest incidence
rates worldwide. The longstanding high prevalence of
HCV infection largely affects country’s liver cancer
burden, though other factors, such as HBV, MAFLD,
and metabolic disorders, are also becoming significant
contributors.”® Over the past few decades, Egypt has
experienced substantial shifts in liver cancer epidemiology
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Figure 2. Trends and Projections for Liver and Intrahepatic Bile Duct Cancer Incidence and Mortality from 2022 to 2050 in the Middle East and North Africa

due to public health interventions, demographic changes,
and lifestyle modifications.

Egypt is constantly among the nations with the highest
liver cancer rates worldwide. Some studies have even
reported ASIR and ASMR as high as 32.2 and 31.8 cases
per 100000 people per year in this country, significantly
higher than the worldwide average of 9.3 per 100000.*

Liver is the most prevalent cancer site among Egyptian
men and ranks second among women, accounting for
nearly 33% of the country’s cancer-related mortalities.”
The distinct epidemiological context of the country,
where the frequency of chronic HCV infection has
historically been among the highest ones in history, is the
primary cause of the heightened incidence of liver cancer
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Figure 3. The Country-wise Estimation of Liver and Intrahepatic Bile Duct Cancer Incidence and Mortality from 2022 to 2050 in the Middle East and North Africa

in Egypt.'"*** For much of the 20th century, Egypt faced
an HCV epidemic, which was potentially exacerbated
by unsafe medical practices during 1960-1970s mass
schistosomiasis treatment campaigns.” These campaigns,
which involved the use of inadequately sterilized needles,
might have facilitated widespread transmission of HCV,
ultimately leading to millions of chronic infections.

Liver cancer is not evenly distributed across the
Egyptian population; in other words, men are significantly
more prone to develop liver cancer, with a roughly 4:1
male-to-female ratio.* This disparity is partly due to
the prevalence of chronic viral hepatitis and cirrhosis in
men, as well as greater exposure to environmental and
occupational risk factors. Geographically, liver cancer
is more prevalent in rural areas, although urbanization
is associated with rising cases of MAFLD and metabolic
liver disease. Historically, rural populations, particularly
in the Nile Delta region, had higher rates of HCV infection
due to the schistosomiasis treatment campaigns that were
concentrated in these areas.>*’

Recent studies have revealed HCV infection as a
prominent cause of HCC and liver cirrhosis among
Egyptians, followed by cirrhosis of unknown etiology,
HBV infection, and HBV-HCV co-infection.®* Over
the last two decades, Egypt has made significant efforts
to reduce the prevalence of HCV, which has begun to
affect liver cancer trends in the country. In 2014, Egypt
launched a nationwide initiative to eradicate HCV using
DAAs, which have proven highly effective.’® By 2020,
over 4 million Egyptians had been treated, and HCV
prevalence was reduced from 14.7% to approximately
4.5%.2°" This large-scale effort was supported by mass
screening programs aimed at detecting HCV in the general
population, where around 50 million Egyptians (around
79.5% of the target population) were screened in the
initial months.*” Despite this progress, the HCV epidemic
continues to impact liver cancer rates, and due to the long
latency period between chronic HCV infection and HCC

development, many individuals who contracted the virus
before widespread antiviral treatment became available
are now presenting with liver cancer. This has created a
lag effect in which the incidence of liver cancer remains
high, even as HCV prevalence declines.*® Generally, a
plateau in liver cancer rates, with a subsequent decline,
may be the scenario in the upcoming decades as the long-
term effects of HCV control programs take hold.

Iran

The incidence of liver cancer is not significantly higher
in Iran in comparison to global averages, with an ASIR of
6.4 cases per 100000 people, respectively.'**** Although
the ASIR among males does not significantly differ from
the global rates, the ASIR among females is significantly
higher compared to other countries. More recent studies
have highlighted a five-fold increase in the ASIR of liver
cancer in the last three decades.’® Liver cancer mortality
rate also tends to increase, regardless of gender and
province. Liver cancer alone accounts for more than 2%
of all cancers diagnosed in Iran but falls among the top
five cancer-related causes of death.”** However, although
reports have indicated Iran as a region with a low risk of
liver cancer, 40% of the cases are possibly underreported
due to limited access to cancer registry systems and late-
stage diagnosis, as liver cancer is often asymptomatic in
its early stages.*

About three out of every four liver cancer mortalities
are due to HBV/HCV infections. HBV has been the
most significant underlying cause of liver cancer in
Iran, but the landscape is gradually shifting. Following
the nationwide HBV vaccination program initiated in
1993, Iran has significantly reduced HBV prevalence,
particularly among younger generations.” As a result,
liver cancer cases related to HBV are expected to decline
in the future. HCV, while less prevalent than HBV, is also
a contributor to liver cancer in Iran, particularly among
high-risk individuals, including intravenous drug users."
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National efforts to improve diagnosis and treatment of
HCV have been less comprehensive compared to HBV,
but recent initiatives aim to address this gap. As more
HCV-infected individuals are identified and treated with
DAAs, the HCV-related liver cancer burden may also
decrease.”

Metabolic disorders are a prominent cause of liver
cancer in Iran. The rising prevalence of diabetes and
obesity in Iran, both with a prevalence of over 20%,
have significantly contributed to this cause.*? Recent
studies have reported an overall prevalence of 33% for
non-alcoholic fatty liver disease (NAFLD) in Iran, rising
to around 37% among adults.® A rising incidence of
MAFLD is influencing the overall trend of liver cancer
in Iran. The alarming increase in obesity, type 2 diabetes,
and sedentary lifestyles in Iran has resulted in an increased
NAFLD-related liver cancer, turning it into a risk factor
for primary liver cancer in Iran.* The aging population
is expected to further contribute to an increasing liver
cancer burden in Iran in the coming years, as older
adults are more prone to develop chronic liver diseases
and cirrhosis.** Additionally, as metabolic risk factors
continue to rise, younger populations may face higher
risks of liver disease, shifting the epidemiological profile
of this cancer over time.

Saudi Arabia
The annual number of new liver cancer cases in Saudi
Arabia is lower compared to some other parts of the
Middle East, but it has been rising steadily.”” According to
the updated data from Saudi cancer registries, ASIR and
ASMR of liver cancer in Saudi Arabia are approximately
4.5 and 4.2 per 100 000 person-years, with an overall male-
to-female ratio of 2.5.*%% Liver cancer represents about
3% to 5% of all cancers diagnosed in Saudi Arabia.*®*
The incidence of liver cancer has risen in Saudi Arabia
in line with several important public health trends. HBV
was the primary driver of liver cancer, and the country’s
early experience with viral hepatitis infections was due
to the high endemicity of HBV before the introduction
of comprehensive vaccination programs.® Since 1989,
Saudi Arabia has implemented nationwide neonatal HBV
vaccination programs, which has, in turn, translated into
a decreasing trend in HBV-related liver cancer cases over
time.”* Although the number of liver cancer cases in Saudi
Arabia is not considered among the global hotspots, most
detected cases are late-stage and with poor prognosis.*

Turkey

Turkey has a relatively moderate incidence of liver cancer
compared to global hotspots, with a liver cancer ASIR of
approximately 4.5 to 7.6 per 100000 people annually.”**
This places Turkey in the middle range globally but higher
than many Western European nations. Representing
less than 3% of all cancers diagnosed in Turkey, most
patients are diagnosed at advanced stages, accounting for
around 4.3% of cancer-related mortality in Turkey, with

a 5-year age-standardized survival rate of 15.9%.>* Recent
studies have reported an overall median survival of 16
months, which does not significantly differ from the other
regions.”

Risk Factors and Underlying Conditions

Various underlying conditions, such as chronic viral
infections, and several risk factors, including metabolic
disorders, environmental exposures, and lifestyle factors,
affect the regional liver cancer burden. In general,
metabolic risks (including high body mass index and high
fasting plasma glucose) and behavioral risks (including
smoking, tobacco, high alcohol consumption, and drug
use) are the most important factors contributing to liver
cancer mortality in MENA region, respectively, with an
ever-increasing trend in the region (Figure 4). Meanwhile,
environmental and occupational risks show a decreasing
trend throughout the last three decades. Overall, the key
risk factors for liver cancer and underlying conditions are
presented in Figure 5.

Viral Hepatitis

Globally, chronic HBV infection is the principal cause of
liver cancer, and it continues to be a significant risk factor
among MENA nations.” HBV is endemic in several areas
of the region, especially North Africa. Long-term HBV
infection leads to chronic liver disease, cirrhosis, and
elevated risk of HCC, particularly among those infected
at birth or in early childhood.”” WHO recommends
universal HBV vaccination, and most MENA countries
have implemented vaccination programs.*® For instance,
Egypt, Iran, and Saudi Arabia have significantly reduced
the prevalence of HBV among younger populations
through vaccination. However, many individuals born
before these programs remain chronically infected.

Recent estimates suggest that around 2% to 7% of the
residents of the MENA are chronically infected with
HBYV, varying between and within countries.”® Around
15% to 40% of individuals with chronic HBV develop
liver failure or HCC.®® Furthermore, co-infection with
hepatitis D virus (HDV), which is common in certain
countries like Iran and Egypt, raises the incidence of HCC
and aggravates liver damage.®'

Another important risk factor for liver cancer is HCV
infection, which is especially prevalent in nations with a
history of high prevalence of HCV such as Egypt, Iraq, and
Morocco. Primarily transmitted through unsafe medical
procedures, such as blood transfusions and the use of
non-sterile medical equipment, HCV easily progresses
to cirrhosis. Recent advancements in antiviral therapies,
such as DAAs, have dramatically improved the prognosis
for individuals with chronic HCV infection, significantly
reducing the risk of liver cancer through infection
clearance.®”” However, many people in the MENA region
still lack access to these therapies due to cost, healthcare
infrastructure limitations, and diagnostic challenges.
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Non-communicable Diseases

Cirrhosis, MAFLD, and diabetes mellitus are emerging
health concerns and significant risk factors for liver
cancer. Previously known as NAFLD, MAFLD is observed
in individuals with metabolic dysfunction, irrespective of
alcohol consumption.®® Urbanization, sedentary lifestyles,
and dietary changes have contributed to an increase
in obesity and metabolic disorders across the region,
particularlyin wealthier Gulfstates.* Estimates suggest that
NAFLD is present in around 32% of the adult population
in the MENA region, with an exceptionally high burden
among middle-aged and elderly individuals.”® Public
health strategies focused on addressing the root causes of
metabolic syndrome, including obesity prevention and
the promotion of healthier diets and physical activity, are
critical for controlling the upcoming regional burden of
metabolic-related liver cancer.®®

Alcohol Consumption

While alcohol consumption is generally low in the MENA
region due to religious and cultural factors, alcohol-related
liver disease is still a concern in certain populations.”’ In
some MENA countries, alcohol-related liver disease is an
emerging risk factor; still, its contribution to the overall
liver cancer burden is relatively modest compared to viral
hepatitis and metabolic liver disease.

Aflatoxin Exposure

In certain MENA nations, aflatoxins, carcinogenic
substances produced by specific fungi that contaminate
the food supply, especially grains, have been connected
to a heightened risk of liver cancer.®® Aflatoxin exposure,
especially in chronic HBV-infected population,
significantly increases the risk of HCC. Countries with
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poor food storage practices and higher consumption
of contaminated crops face a higher risk of aflatoxin-
induced liver cancer.”” While aflatoxin contamination is
a well-documented risk factor in Sub-Saharan Africa and
Southeast Asia, it has also been identified as a concern in
some parts.”’ Improved agricultural practices, food safety
regulations, and public awareness are critical for reducing
aflatoxin exposure and the associated risk of liver cancer.

Environmental and Occupational Exposures
Environmental factors, including exposure to industrial
chemicals and pollutants, may also be risk factors for
liver cancer in the region, particularly in countries with
rapid industrialization and inadequate environmental
protections. For example, exposure to vinyl chloride
and arsenic, known as carcinogens, has been linked
to liver cancer.?’ Water scarcity in the region has also
increased reliance on treated water, increasing exposure
to carcinogenic disinfection byproducts, such as
trihalomethanes and haloacetic acids.”! Occupational
exposures in industries such as agriculture, construction,
and petrochemicals may also contribute to the liver cancer
burden, although data on these exposures in the MENA
region remain limited.

Genetic and Demographic Factors

As with global trends, men are more likely to develop liver
cancer, a disparity that is partly explained by higher HBV/
HCYV infection rates, alcohol consumption, and exposure
to other contributing factors in men. In addition, liver
cancer is primarily a disease of older adults, with more
than 80% of the cases diagnosed after the age of 70.7* As life
expectancy increases in many MENA countries, the aging
population is expected to contribute to the increasing
incidence of liver cancer. Genetic predisposition to liver
cancer has also been suggested in certain populations,
though more studies are mandatory to clarify the role of
genetics.

Discussion

Liver cancer is a critical health issue in the region, with
declining rates of viral hepatitis-related cases in some
countries but a rising epidemic of MAFLD. While public
health interventions targeting HBV and HCV have had
a positive impact, particularly in countries like Egypt,
the growing burden of obesity, diabetes, and metabolic
syndrome presents a new challenge for the region.
Future projections indicate that liver cancer incidence
will continue to rise, particularly in countries with high
rates of metabolic disorders. Public health interventions,
especially vaccination against HBV and broad access to
DAA therapies for HCV, have played a crucial role in
altering liver cancer trends in the region. HBV vaccination
programs, implemented in most MENA countries in the
1990s, have dramatically reduced the prevalence of HBV
among younger populations, which is expected to lower
HBV-related liver cancer rates in the coming decades.

Egypt’s large-scale HCV treatment campaign, initiated
in 2014, seems highly effective in reducing the country’s
once significantly high HCV prevalence. As large
proportions of the population are successfully treated, the
burden of HCV-related liver cancer is expected to decline.
Meanwhile, given the long latency period between
infection and cancer development, the full impact of these
interventions on liver cancer rates may not be seen for
several upcoming years.

The limited availability of antiviral treatments,
challenges in healthcare infrastructure, and inconsistent
access to screening programs have hindered progress
in controlling HBV and HCYV, leading to ongoing high
rates of viral hepatitis-related liver cancer. Countries with
lower healthcare investments, such as Yemen and Sudan,
probably will continue facing barriers in reducing liver
cancer incidence due to under-resourced public health
systems. The population aging across the MENA region is
another key factor influencing future liver cancer trends.
As life expectancy increases, particularly in wealthier
nations, the incidence of age-related diseases, including
liver cancer, is expected to rise. Older adults are more
likely to develop liver cancer, and as the population
structure shifts, this demographic change could contribute
to a significant increase in cancer cases. Healthcare
systems across the MENA region must adapt to these
changing epidemiological trends. Moreover, considering
the evolving landscape of liver cancer treatment and the
incorporation of novel immunotherapy and targeted
therapy modalities in clinical practice guidelines,
providing stable access to innovative anticancer therapies
is more important than ever.”””

Prevention strategies for liver cancer in the MENA
region should focus on both controlling viral hepatitis
and addressing the rising burden of MAFLD. Lifestyle and
dietary modifications are key interventions for reducing
liver cancer risk. Additionally, establishing comprehensive
regional cancer registries and improving data collection
is essential to accurately track trends, identify at-risk
populations, and lead public health strategies. Advocacy
for public health initiatives and policy changes, including
vaccination programs, diabetes management, and
environmental health regulations, is essential to control
the growing liver cancer burden in the region. Moreover,
the significant heterogeneity in the epidemiology of liver
cancer in the regions necessitates more population-based
studies at national and subnational levels.

Conclusions

Liver cancer poses a significant and growing public
health challenge in the MENA region, driven by a
multipart interplay of underlying factors such as chronic
viral hepatitis, metabolic disorders, environmental
exposures, and demographic shifts. While public health
interventions, such as HBV vaccination programs and
HCV treatment campaigns, have successfully lowered
viral hepatitis-related liver cancer in some countries, the
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mounting burden of metabolic disorders is contributing
to a surge in MAFLD-related liver cancer. Prevention
efforts must now evolve to address both viral and
metabolic risk factors, with an emphasis on lifestyle and
dietary interventions, improved healthcare access, and
targeted public health strategies. Early detection and
surveillance programs are critical given the increasing
contribution of non-viral causes of liver cancer. Looking
ahead, addressing the growing concern of liver cancer in
the MENA region will require a coordinated approach,
integrating public health initiatives, policy reforms, and
community-based interventions. Without urgent action,
the region faces a growing cancer burden that will strain
healthcare systems and result in significant loss of life.
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