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A B S T R A C T

Introduction and Objectives: Hepatocellular carcinoma (HCC) remains a major health burden in Arab coun-

tries, with notable shifts in etiology and epidemiology over recent decades. This study evaluates the changing

burden and profile of HCC across 22 Arab nations from 1990 to 2021.

Materials and Methods: We analyzed the Global Burden of Disease (GBD) 2021 data for 22 Arab countries,

extracting age-standardized rates (ASR) and estimated annual percentage changes (EAPC) for HCC incidence,

prevalence, mortality, and disability-adjusted life years (DALYs), stratified by etiology and gender.

Results: In 2021, Mauritania (age-standardized prevalence rate (ASPR): 20.9) and Egypt (19.3) had the highest

HCC prevalence, both surpassing the global average (8.7). The region exhibited a rising trend in MAFLD-associ-

ated HCC (estimated annual percentage change (EAPC): 2.24 %), notably in Oman (2.24 %), Egypt (2.15 %), and

Qatar (2.05 %), exceeding global growth. Meanwhile, viral hepatitis-related HCC declined, with Kuwait showing a

5.07 % reduction in mortality. HCC mortality was highest in Mauritania (age-standardized mortality rate (ASMR):

20.6) and Egypt (19.7). Gender disparities persisted: males had higher incidence (age-standardized incidence

rate (ASIR): 16.5) than females (8.2), but notably, the gender gap narrowed over time, especially for MAFLD-

linked HCC. The EAPC in female HCC incidence is increasing faster than in males, such as in the UAE.

Conclusions: The Arab region faces a substantial, evolving HCC burden, shifting from viral hepatitis to MAFLD.

Urgent public health strategies targeting metabolic risk factors and viral hepatitis elimination are vital to mit-

igate future increases.

© 2025 Fundación Clínica Médica Sur, A.C. Published by Elsevier España, S.L.U. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)
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1. Introduction

Hepatocellular carcinoma (HCC) is the third leading cause of can-

cer-related deaths worldwide, following lung and colorectal cancers

[1]. Recent estimates indicate that it is the sixth most diagnosed can-

cer and the second most leading cause of premature cancer-related

deaths globally [2].

Over the past two decades, the epidemiology of HCC has shifted

significantly, with incidence and mortality trends varying

Abbreviations: ASIR, Age-standardized incidence rate; ASMR, Age-standardized mor-

tality rate; ASPR, Age-standardized prevalence rate; DALYs, Disability-adjusted life

years; EAPC, Estimated annual percentage change; GBD, Global burden of disease;

HCC, Hepatocellular carcinoma; HCV, Hepatitis C virus; ICD, International classification

of disease; MAFLD, Metabolic dysfunction−associated fatty liver disease; YLD, Years

lived with disability; YLL, Years of life lost
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substantially across different countries [3,4]. The causes of HCC have

also evolved over time. Historically, chronic viral hepatitis (hepatitis

B and C) was the predominant contributor to HCC, but this is gradu-

ally changing. This shift is partly attributable to the availability of

highly effective antiviral therapies for chronic hepatitis and the wide-

spread implementation of HBV vaccination in routine childhood

immunization programs [5]. At the same time, rising sedentary life-

styles and the adoption of Western diets have contributed to an

increase in metabolic syndrome and obesity [6]. As a result, metabolic

dysfunction−associated fatty liver disease (MAFLD) has emerged as a

leading cause of chronic liver disease and cirrhosis worldwide,

including in the Arab region, and its impact on HCC is likely to grow

given the paucity of specific treatments [7,8].

In the Arab region, which comprises 22 countries with approxi-

mately 500 million people, there has been an alarming rise in obesity

and metabolic disorders, with dramatic increases in MAFLD preva-

lence in recent years [9−11]. However, high-quality epidemiological

studies on HCC in Arab populations remain limited, impeding the

development of effective region-specific health policies and cancer

control strategies [12]. Analyzing the burden and trends of HCC in

these countries is crucial for guiding targeted prevention and early

detection efforts where they are needed most. Therefore, this study

aims to examine the epidemiology and changing profile of HCC in the

Arab region by analyzing incidence, mortality, and etiological trends

from 1990 to 2021 using the Global Burden of Disease (GBD) 2021

dataset.

2. Materials and Methods

2.1. Data source

This analysis assesses the burden of HCC in Arab countries using

data from GBD 2021, a comprehensive global initiative covering 371

diseases across 204 territories and nations [13]. The GBD study gath-

ers cancer data from multiple sources, with vital registration systems

contributing the majority, alongside cancer registries and, in certain

instances, verbal autopsy reports. This comprehensive data collection

aims to capture cancer incidence, mortality, and associated burden

across various regions and countries. The information is then utilized

to calculate metrics that evaluate the overall impact of cancer on pop-

ulations. Data regarding HCC burden, including prevalence, inci-

dence, mortality, and disability-adjusted life years (DALYs), have

been compiled for 22 countries in the Arab region. This information

was obtained from the Data Input Sources Tool (http://ghdx.health

data.org/gbd-results-tool), an online resource managed by the Insti-

tute for Health Metrics and Evaluation, which is part of a global

partnership providing extensive health-related data [14]. The main

goal of this analysis is to quantify the disease burden of HCC in the

Arab region.

2.2. Definitions and measures

In the GBD dataset, HCC is defined using the International Classifi-

cation of Disease (ICD) Version 10 codes for primary HCC (ICD-10

C22). For each disease burden indicator- incidence, prevalence, mor-

tality, and DALYs data were collected as both crude and age-adjusted

rates per 100,000 population. The incidence rate represents the num-

ber of newly diagnosed HCC cases in a year per 100,000 individuals.

The prevalence rate refers to the total count of patients with HCC,

including both new and existing cases, in a year per 100,000 individ-

uals. The mortality rate refers to the number of deaths caused by HCC

in a year per 100,000 individuals. DALYs, which quantify total health

loss, are calculated by summing the years of life lost to premature

mortality (YLL) and the years of life lived with disability (YLD). Age

adjustment involves multiplying age-specific disease rates by age-

specific weights, representing the population proportion within each

age group. These weighted rates are totaled across age groups to pro-

duce the age-adjusted rate. We also conducted a subgroup analysis

based on etiology, age, and gender.

2.3. Ethics statement

This study utilized publicly available, aggregated, and de-identi-

fied data from the GBD 2021 study. As such, ethical approval was not

required because the analysis was based on pre-existing, de-identi-

fied data available in the public domain.

3. Results

3.1. Prevalence of HCC

In 2021, HCC affected approximately 0.74 million individuals

globally, including 23,340.63 in the Arab region, representing about

3.2 % of the global burden. Egypt reported the largest absolute bur-

den, with 13,567.26 cases in 2021, followed by Iraq with 1352.15

cases. The lowest prevalence was in Djibouti (40.39) and Comoros

(29.49).

In 2021, Mauritania exhibited the highest age-standardized prev-

alence rate (ASPR) (20.9; 11.13−30.3), closely followed by Egypt

(19.28; 15.04−24.02) and Qatar (15.77; 11.7−21.47), which was

more than twice the global average (8.68; 7.9−9.67). While the low-

est ASPR was reported in Kuwait (1.36; 1.1−1.63) and Morocco (0.59;

0.43−0.77) (Table 1).

Examining the estimated annual percentage change (EAPC), Libya

recorded the most rapid increase in prevalence at 1.17 %, the highest

in the region, followed by Qatar at 1.09 %. Conversely, Kuwait at

�4.11 %, Mauritania at �2.28 %, and Bahrain at �1.44 % experienced

the steepest declines (Table 1).

3.2. Incidence of HCC

In 2021, over 0.5 million new cases of HCC were reported world-

wide, with approximately 19,000 cases from the Arab countries,

which accounted for about 3.6 % of the global burden. Egypt reported

the highest incidence, with 11,520.87 new cases in 2021, followed by

Iraq with 1091.72 cases. The lowest incidence was in Djibouti (29.78)

and Comoros (23.20).

Incidence trends of HCC in Arab countries exhibited significant

regional variability. In 2021, Mauritania reported the highest age-

standardized incidence rate (ASIR) at 19.13 per 100,000 (10.18

−27.93), followed closely by Egypt (18.37; 14.37−22.85) and Qatar

(14.42; 10.59−19.5), which was more than twice the global level

(6.15; 5.58−6.9). Similar to prevalence, Kuwait (1.14; 0.92−1.37) and

Morocco (0.51; 0.36−0.65) reported the lowest ASIR among Arab

countries (Fig. 1).

The fastest-growing EAPC of incidence rates was observed in Libya

(1.03 %) and Algeria (0.92 %). Conversely, Kuwait (�4.02 %) and Maur-

itania (�2.22 %) exhibited the steepest declines (Table 1).

3.3. Mortality of HCC

In 2021, there were nearly 0.5 million HCC-related deaths glob-

ally, 19,261.89 occurred in Arab countries, comprising 4.0 % of the

global HCC-related deaths. Egypt reported the highest mortality,

with 11,778.37 deaths in 2021, followed by Iraq with 1110.96 deaths.

The lowest mortality was in Kuwait (30.15) and Comoros (24.27).

At the country level, the age-standardized mortality rate (ASMR)

for HCC was disproportionately high in Mauritania (20.59; 10.96

−29.93), followed by Egypt (19.73; 15.42−24.47), which was >4 times

higher than the global level (5.65; 5.13−6.30). The lowest ASMR were

reported in Morocco (0.54; 0.38−0.68), followed by Kuwait (1.18;

0.94−1.42) (Table 1).
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Table 1

Age-standardized rates for 1990, 2021 and the annual rate of change (1990−2021) for various parameters in Arab countries.

Country Incidence 1990 Incidence 2021 Change in

Incidence

Prevalence 1990 Prevalence 2021 Change in

Prevalence

Mortality 1990 Mortality 2021 Change in

Mortality

DALYs 1990 DALYs 2021 Change in

DALYs

Algeria 1.33 (1.06−1.69) 1.77 (1.33−2.32) 0.92 1.79 (1.37−2.34) 2.15 (1.61−2.81) 0.6 1.42 (1.12−1.79) 1.88 (1.4−2.46) 0.91 38.72 (30.63−49.42) 46.95 (34.89−61.24) 0.62

Bahrain 8.04 (6.47−9.84) 4.82 (3.73−6.1) �1.65 7.91 (6.28−9.85) 5.06 (3.91−6.52) �1.44 8.88 (7.18−10.77) 5.22 (4.1−6.6) �1.71 199.72 (158.63−247.1) 109.64 (83.71−142.8) �1.93

Comoros 5.81 (3.74−8.15) 4.66 (3.09−6.62) �0.71 6.62 (4.2−9.22) 5.27 (3.58−7.57) �0.73 6.29 (4.07−8.81) 5.04 (3.33−7.2) �0.71 163.69 (105.59−231.8) 130.24 (87.64−190.31) �0.74

Djibouti 3.86 (2.61−6.17) 4.43 (2.96−6.43) 0.44 4.66 (3.08−7.77) 4.94 (3.2−7.45) 0.19 4.1 (2.78−6.57) 4.78 (3.22−6.88) 0.49 113.06 (74.75−186.86) 123.23 (80.35−187.75) 0.28

Egypt 15.05 (10.29−24.05) 18.37 (14.37−22.85) 0.64 16.16 (11.43−24.84) 19.28 (15.04−24.02) 0.57 16.38 (11.1−26.27) 19.73 (15.42−24.47) 0.6 404.9 (284.25−636.72) 476.58 (368.6−598.29) 0.53

Iraq 3.99 (3.08−5.16) 4.61 (3.27−6.04) 0.46 4.75 (3.69−6.13) 5.07 (3.67−6.66) 0.21 4.21 (3.27−5.43) 4.91 (3.47−6.34) 0.5 115.68 (89.03−147.51) 119.33 (84.86−157.56) 0.1

Jordan 2.03 (1.33−3.12) 1.45 (1.05−1.94) �1.1 2.29 (1.51−3.53) 1.68 (1.23−2.25) �0.99 2.17 (1.42−3.31) 1.52 (1.11−2.03) �1.15 55.73 (36.97−84.52) 36.5 (26.03−48.93) �1.37

Kuwait 3.97 (3.54−4.51) 1.14 (0.92−1.37) �4.02 4.87 (4.35−5.49) 1.36 (1.1−1.63) �4.11 4.09 (3.64−4.64) 1.18 (0.94−1.42) �4.01 108.37 (96.7−124.26) 25.58 (20.47−31.11) �4.66

Lebanon 3.08 (2.35−3.98) 2.21 (1.71−2.76) �1.08 3.55 (2.71−4.57) 2.75 (2.12−3.48) �0.82 3.25 (2.5−4.2) 2.21 (1.72−2.78) �1.24 86.13 (65.88−111.82) 58.09 (44.42−73.92) �1.27

Libya 5.35 (3.75−7.67) 7.37 (5.35−10.05) 1.03 6.39 (4.49−8.85) 9.18 (6.51−12.52) 1.17 5.66 (3.95−8.16) 7.7 (5.59−10.45) 0.99 150.76 (107.21−215.06) 200.84 (144.25−274.46) 0.93

Mauritania 38.12 (9.63−76.77) 19.13 (10.18−27.93) �2.22 42.37 (10.73−83.79) 20.9 (11.13−30.3) �2.28 40.32 (10.15−81.76) 20.59 (10.96−29.93) �2.17 1136.21 (280.81−2240.8) 528.98 (278.29−775.2) �2.47

Morocco 0.41 (0.3−0.53) 0.51 (0.36−0.65) 0.74 0.53 (0.38−0.69) 0.59 (0.43−0.77) 0.39 0.43 (0.32−0.56) 0.54 (0.38−0.68) 0.76 12.1 (9.03−15.67) 14.29 (10.11−18.46) 0.54

Palestine 7.14 (5.29−9.65) 5.61 (4.46−7.09) �0.78 7.50 (5.60−10.00) 5.97 (4.75−7.52) �0.74 7.85 (5.80−10.83) 6.08 (4.85−7.67) �0.83 184.42 (136.22−253.40) 139.70 (110.50−175.05) �0.9

Oman 2.98 (1.92−4.73) 3.52 (2.6−4.56) 0.54 3.38 (2.19−5.28) 4.12 (3.07−5.3) 0.64 3.12 (2.02−4.92) 3.61 (2.62−4.65) 0.47 85.05 (54.45−135.67) 91.3 (68.43−117.54) 0.23

Qatar 11.27 (8.77−14.78) 14.42 (10.59−19.5) 0.8 11.25 (8.69−14.81) 15.77 (11.7−21.47) 1.09 12.39 (9.66−16.19) 15 (11.18−20.08) 0.62 280.13 (215.67−371.95) 317.75 (234.94−430.8) 0.41

Saudi Arabia 6.74 (4.33−10.05) 5.98 (4.39−7.81) �0.39 7.58 (4.88−11.33) 6.32 (4.68−8.29) �0.59 7.16 (4.61−10.62) 6.35 (4.69−8.28) �0.39 188.88 (121.63−280.73) 145.97 (107.48−193.62) �0.83

Somalia 9.44 (4.53−16.12) 8.51 (4.44−15.24) �0.33 10.65 (5.25−18) 9.08 (4.64−16.57) �0.51 9.99 (4.82−17.14) 9.22 (4.84−16.5) �0.26 277.76 (132.59−472.36) 238.81 (122.42−433.43) �0.49

Sudan 3.31 (1.71−5.66) 3.42 (2.3−4.87) 0.1 4.48 (2.27−6.89) 4.1 (2.71−5.76) �0.29 3.52 (1.78−6.12) 3.68 (2.48−5.26) 0.14 98.62 (53.59−163.77) 94.39 (62.6−135.86) �0.14

Syrian Arab

Republic

6.56 (4.57−9.52) 4.98 (3.56−6.63) �0.89 7.32 (5.29−10.18) 5.6 (3.89−7.52) �0.86 7.09 (4.91−10.36) 5.3 (3.83−6.98) �0.94 181.35 (128.15−255.21) 127.43 (90.65−170.76) �1.14

Tunisia 1.63 (1.27−2.15) 1.92 (1.28−2.67) 0.52 2.12 (1.68−2.74) 2.28 (1.57−3.19) 0.24 1.73 (1.35−2.31) 1.99 (1.32−2.8) 0.44 45.26 (35.38−58.41) 49.82 (33.48−69.9) 0.31

United Arab

Emirates

8.88 (6.42−11.85) 10.52 (7.76−13.93) 0.54 9.36 (6.8−12.47) 10.87 (8.07−14.46) 0.48 9.44 (6.81−12.52) 11.32 (8.37−14.93) 0.59 240.52 (175.2−318.08) 261.12 (193.77−346.5) 0.27

Yemen 3.04 (1.26−5.76) 2.14 (1.25−3.69) �1.14 3.72 (1.63−6.58) 2.42 (1.42−4.16) �1.38 3.24 (1.33−6.26) 2.32 (1.35−4.06) �1.08 88.28 (37.18−165.81) 58.36 (34.03−102.02) �1.34

Global 5.9 (5.43−6.48) 6.15 (5.58−6.9) 7.76 (6.92−8.43) 8.68 (7.9−9.67) 5.86 (5.38−6.46) 5.65 (5.13−6.30) 172.86 (157.84−190.16) 149.29 (135.24−167.48)

Abbreviation: DALYs, disability-adjusted life years.
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(�5.07 %, �3.53 %) and Mauritania (�2.63 %, �1.82 %) exhibiting the

most significant decreases in HBV and HCV-related HCC mortality.

Regarding alcohol-related HCC mortality, the majority of countries

also showed decreasing rates, and most countries reported signifi-

cantly lower levels compared to the global average (1.06; 0.86−1.29).

Only Mauritania (2.94; 1.38−4.9), Egypt (1.71; 1.03−2.72), Qatar

(1.63; 0.94−2.59), and the United Arab Emirates (1.33; 0.78−2.05)

reported higher levels than the global average. MAFLD-related HCC

mortality generally increased across the region, with Mauritania

(3.13; 1.66−4.95), Qatar (2.68; 1.65−4.21), and Egypt (2.42; 1.5−3.54)

reporting significantly higher mortality levels than the global average

(0.48; 0.39−0.58). Furthermore, almost all the Arab countries showed

increased EAPC, with Oman experiencing the most significant EAPC

increase in ASMR (2.17 %), followed by Egypt (2.09 %) and Algeria

(2.02 %). Similar results were discerned in an analysis stratified by

gender, with mortality rates generally higher in males compared to

females across the different etiologies (Supplementary Table 1).

3.6. Sex distribution of incidence rates

The ASIR in 1990 and 2021, stratified by gender and etiology is

depicted in Table 4. Overall, males exhibited higher incidence rates of

HCC compared to females. Notably, the United Arab Emirates was the

only country that has a faster EAPC for females than for males. Several

countries, including Algeria, Egypt, Libya, Morocco, and the United

Arab Emirates, experienced increases in overall HCC incidence in

both males and females. In contrast, Kuwait, Mauritania, and Bahrain

saw significant declines in overall HCC incidence across both gen-

ders.

4. Discussion

In 2021, the morbidity and mortality rates of HCC in the Arab

region exceeded the global average, based on the GBD 2021 study.

From 1990 to 2021, there was a consistent decline in the occurrence

and death rates of HCC due to HBV and HCV, while there was an

increase in cancer caused by alcohol use and MAFLD [4]. The burden

as well as the main reasons for HCC related mortality and morbidity

varied substantially across regions and exhibited gender bias [15].

In this study, we report a significantly declining HCC-specific

mortality in the Arab region during 1990−2021, with continu-

ously declining incidence and improved survival. The highest

decline in HCC mortality rates has been observed in Kuwait

(�4.01 %), while the highest increase was in Libya (0.99 %). These

findings reflect ongoing efforts in the prevention, early detection,

and treatment of HCC.

The profile of liver diseases in the Arab region is evolving, and

viral hepatitis is declining, while fatty liver disease is increasing dra-

matically [16]. However, the impact of these changes on the profile of

HCC remains uncertain. In this work, we discerned that though it still

represents the underlying cause for the vast majority of HCC cases in

the region, the trend of HBV and HCV related HCC is declining from

1990 to 2021. The largest decline was observed in Kuwait (�5.07 %,

�3.53 %), while Algeria still reported increases (0.5 %, 1.04 %).

Historically, various countries in the Arab region, particularly

Egypt, are classified as high-prevalence locations for HCV. Egypt has

launched one of the most impressive and widespread national pro-

grams for HCV testing and treatment over the last decade, accompa-

nied with wide availability of direct anti-viral drugs [17]. Similar

programs have been adopted in virtually all countries in the region,

which should have an impact on the decline of complications associ-

ated to HCV [18].

With the introducing the hepatitis B vaccine for infants country-

wide across the regions, significantly increasing the hepatitis B

immunization rate for newborns, subsequently substantially reduc-

ing the risk of HBV-related HCC [19]. This pattern indicates the need

for a free catch-up HBV vaccination program, more active case detec-

tion of HBV patients, and viral load management.

Fig. 1. Age-standardized incidence rates of 2021 in the Arab countries with etiological distribution.
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Table 2

Age-standardized rates of incidence for 1990 and 2021 and the annual rate of change (1990−2021) for various etiologies of HCC in Arab countries.

Country HBV HCV Alcohol MAFLD

Incidence 1990 Incidence 2021 Rate of

change

Incidence 1990 Incidence 2021 Rate of

change

Incidence 1990 Incidence 2021 Rate of

change

Incidence 1990 Incidence 2021 Rate of

change

Algeria 0.48 (0.34−0.65) 0.57 (0.37−0.83) 0.57 0.49 (0.35−0.67) 0.68 (0.46−0.95) 1.05 0.11 (0.07−0.17) 0.17 (0.1−0.26) 1.27 0.12 (0.08−0.18) 0.22 (0.14−0.33) 2.05

Bahrain 2.6 (1.71−3.7) 1.35 (0.88−2.02) �2.1 3.13 (2.25−4.18) 1.97 (1.36−2.69) �1.49 0.96 (0.61−1.43) 0.49 (0.3−0.75) �2.19 0.89 (0.56−1.31) 0.75 (0.48−1.12) �0.57

Comoros 1.63 (0.9−2.57) 1.2 (0.68−1.96) �0.98 2.05 (1.25−2.95) 1.66 (1.07−2.43) �0.68 0.85 (0.44−1.37) 0.66 (0.36−1.09) �0.79 0.82 (0.48−1.28) 0.77 (0.44−1.17) �0.19

Djibouti 1.12 (0.63−2.02) 1.24 (0.7−2.06) 0.34 1.27 (0.82−1.98) 1.47 (0.94−2.3) 0.47 0.67 (0.35−1.2) 0.76 (0.44−1.28) �2.19 0.47 (0.28−0.79) 0.64 (0.39−1.04) 1.01

Egypt 1.75 (1.04−3.13) 2.1 (1.26−3.19) 0.59 10.27 (6.65−16.89) 11.36 (8.45−14.43) 0.32 0.96 (0.53−1.78) 1.61 (0.97−2.58) 1.67 1.15 (0.62−2.21) 2.24 (1.41−3.28) 2.15

Iraq 1.5 (1−2.13) 1.51 (0.96−2.17) 0.03 1.41 (0.95−1.98) 1.75 (1.17−2.41) 0.71 0.37 (0.23−0.58) 0.45 (0.26−0.7) 0.61 0.39 (0.24−0.61) 0.59 (0.36−0.87) 1.28

Jordan 0.76 (0.46−1.24) 0.46 (0.29−0.67) �1.63 0.74 (0.44−1.2) 0.54 (0.35−0.76) �1.03 0.18 (0.1−0.32) 0.13 (0.08−0.21) �0.95 0.21 (0.12−0.36) 0.22 (0.13−0.33) 0.11

Kuwait 1.56 (1.15−2.04) 0.33 (0.23−0.47) �5 1.31 (0.99−1.73) 0.44 (0.31−0.57) �3.54 0.37 (0.24−0.55) 0.11 (0.07−0.16) �4.06 0.45 (0.3−0.63) 0.2 (0.13−0.29) �2.64

Lebanon 1.52 (1.09−2.1) 1.04 (0.73−1.42) �1.23 0.86 (0.57−1.3) 0.63 (0.4−0.92) �1.03 0.28 (0.17−0.45) 0.2 (0.12−0.3) �1.09 0.24 (0.15−0.36) 0.22 (0.14−0.34) �0.19

Libya 1.79 (1.14−2.71) 2.25 (1.41−3.47) 0.73 2.21 (1.47−3.27) 3.05 (2−4.28) 1.03 0.39 (0.22−0.64) 0.58 (0.36−0.93) 1.24 0.53 (0.31−0.86) 0.94 (0.59−1.41) 1.81

Mauritania 21.25 (4.59−42.08) 9.3 (4.35−14.85) �2.66 6.02 (1.87−13.99) 3.37 (1.82−5.3) �1.87 5.23 (1.07−10.87) 2.71 (1.26−4.52) �2.12 3.85 (1.07−8.47) 2.81 (1.51−4.44) �1.01

Morocco 0.16 (0.1−0.22) 0.18 (0.11−0.27) 0.4 0.14 (0.09−0.21) 0.19 (0.12−0.26) 0.94 0.04 (0.02−0.06) 0.05 (0.03−0.08) 0.85 0.03 (0.02−0.05) 0.06 (0.04−0.09) 1.87

Palestine 2.32 (1.50−3.49) 1.69 (1.19−2.41) �1.02 2.98 (1.97−4.33) 2.32 (1.66−3.15) �0.8 0.66 (0.39−1.08) 0.57 (0.36−0.91) �0.45 0.67 (0.41−1.04) 0.65 (0.42−0.98) �0.1

Oman 1.21 (0.71−2.01) 1.23 (0.79−1.78) 0.055 1.05 (0.61−1.78) 1.24 (0.77−1.79) 0.55 0.29 (0.16−0.52) 0.37 (0.23−0.56) 0.76 0.24 (0.13−0.43) 0.48 (0.3−0.71) 2.24

Qatar 3.78 (2.45−5.58) 4.17 (2.64−6.48) 0.31 4.41 (3.11−6.19) 5.46 (3.48−7.69) 0.69 1.1 (0.68−1.8) 1.57 (0.91−2.49) 1.15 1.36 (0.86−2) 2.53 (1.57−3.96) 1.99

Saudi Arabia 2.88 (1.78−4.55) 1.98 (1.28−2.88) �1.2 2.43 (1.46−3.94) 2.31 (1.54−3.26) �0.16 0.35 (0.19−0.63) 0.33 (0.19−0.55) �0.24 0.67 (0.34−1.12) 1.06 (0.68−1.53) 1.47

Somalia 3.04 (1.25−5.81) 2.61 (1.1−5.1) �0.49 3.08 (1.52−5.25) 3.03 (1.59−5.42) �0.058 1.54 (0.54−3) 1.21 (0.48−2.51) �0.78 1.08 (0.5−2) 1.08 (0.53−2.09) 0.0015

Sudan 1.04 (0.46−1.91) 1.04 (0.61−1.6) 0.0098 1.03 (0.48−1.99) 1.17 (0.73−1.71) 0.39 0.54 (0.24−1.05) 0.41 (0.23−0.67) �0.87 0.3 (0.14−0.61) 0.46 (0.26−0.72) 1.37

Syrian Arab

Republic

2.3 (1.47−3.44) 1.55 (0.95−2.36) �1.28 2.64 (1.65−4.14) 2.08 (1.35−2.97) �0.76 0.56 (0.32−0.92) 0.43 (0.26−0.68) �0.88 0.59 (0.34−1) 0.6 (0.37−0.89) 0.038

Tunisia 0.46 (0.31−0.65) 0.52 (0.31−0.79) 0.38 0.74 (0.52−1.05) 0.86 (0.54−1.24) 0.49 0.2 (0.12−0.31) 0.27 (0.15−0.43) 1.02 0.1 (0.06−0.16) 0.17 (0.1−0.27) 1.54

United Arab

Emirates

3.1 (1.89−4.67) 3.2 (2.08−4.79) 0.093 3.26 (2.1−4.92) 3.84 (2.46−5.49) 0.53 0.98 (0.55−1.59) 1.23 (0.73−1.89) 0.75 1.02 (0.59−1.62) 1.75 (1.05−2.7) 1.75

Yemen 0.98 (0.35−2) 0.59 (0.31−1.09) �1.62 1.39 (0.56−2.94) 1.07 (0.59−1.96) �0.84 0.22 (0.07−0.46) 0.15 (0.07−0.28) �1.34 0.2 (0.07−0.44) 0.17 (0.08−0.33) �0.51

Global 2.55 (2.20−2.97) 2.37 (1.95−2.89) 1.67 (1.45−1.95) 1.82 (1.56−2.08) 0.95 (0.78−1.14) 1.14 (0.93−1.38) 0.36 (0.29−0.45) 0.49 (0.40−0.60)

Abbreviations: HCC, Hepatocellular Carcinoma; HBV, Hepatitis B Virus; HCV, Hepatitis C Virus; MAFLD, Metabolic Dysfunction-Associated Fatty Liver Disease.
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We found that the absolute numbers and rates of MAFLD-related

HCC incidence, mortality, and DALY significantly increased from

1990 to 2021, with the highest rate of increase seen in Oman (2.17 %)

and the lowest in Kuwait (�2.65 %). The HCC linked to MAFLD repre-

sents between 7.2 % (Yemen) to 16.2 % (Saudi Arabia) of HCC cases in

the Arab region in 2021. The Arab region has one of the highest prev-

alences of MAFLD, which increases even among children and young

adolescents, further emphasising the urgent need for comprehensive

approaches for combating the growing MAFLD burden to prevent the

future surge of MAFLD-related HCC [20−22].

The HCC profile and pattern of changes in HCC features over the

course of the last 3 decades are another important finding of this

work. Though the HCC pattern still displays a gender bias, being

more prominent among males, notably this disparity is blunted for

MAFLD-related HCC, which shows almost equal rates in males and

females. This concerning observation implies that the systemic meta-

bolic milieu predisposing to MAFLD-related HCC is likely overcoming

the gender protective effect in females, mainly attributed to a hor-

monal basis and less exposure to classical risk factors such as smok-

ing, pollution and alcohol [23]. Consistently, a recent study showed

that among all primary malignancies between 2008 and 2017, HCC

had the biggest annual percentage increase in incidence among

women worldwide [24].

A recent research on the Asia-Oceania region, also utilizing the

GBD 1990−2021 dataset, reports a similar shifting profile in the etiol-

ogy of HCC [25]. It highlighted a decline in viral hepatitis-related

HCC, coupled with a rapid increase in MAFLD-related cases, which

aligns with our findings. Moreover, evidence from liver transplant

data indicates that MAFLD has become the fastest-growing cause of

HCC among recipients and candidates on the waiting list in the

United States, with comparable trends observed over the past

20 years in Europe, South Korea, and Southeast Asia [26−29]. This

consistency suggests that the transition from viral to metabolic etiol-

ogies may be a widespread, possibly global, phenomenon, reflecting

the success of viral hepatitis control measures alongside the emerg-

ing challenge of metabolic syndrome worldwide.

Some limitations of our study must be acknowledged. First, there

are limited data sources in developing countries and populations,

necessitating epidemiological studies that concentrate on standard-

ized age groups. Second, the specific etiologies in different countries,

when interpreting the findings, readers should consider the perspec-

tives of informants in different countries when interpreting the

results to ensure a comprehensive understanding of the disease pat-

terns and trends.

Continued research and targeted interventions are essential to

further reduce the burden of HCC in the Arab region. Future research

should focus on expanding data collection efforts across the region,

as well as incorporating more standardized age groups and multi-

morbidity tracking. This will help improve the accuracy and gener-

alizability of epidemiological studies on HCC, ultimately informing

more effective public health interventions. Moreover, efforts should

be made to strengthen surveillance infrastructure in countries with

limited healthcare resources to enhance disease tracking and early

detection of HCC cases. Collaboration between international organi-

zations, governments, and local healthcare providers is essential to

build robust surveillance systems and ensure timely reporting of data

[30]. By tailoring interventions to the specific needs of different geo-

graphic areas, healthcare providers can better address the unique

Fig. 2. Trend of age-standardized incidence rates for liver cancer in the Arab countries based on the etiology.
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Table 3

Age-standardized rates of mortality for 1990 and 2021 and the annual rate of change (1990−2021) for various etiologies of HCC in Arab countries.

Country HBV HCV Alcohol MAFLD

Mortality 1990 Mortality 2021 Rate of

change

Mortality 1990 Mortality 2021 Rate of

change

Mortality 1990 Mortality 2021 Rate of

change

Mortality 1990 Mortality 2021 Rate of

change

Algeria 0.49 (0.35−0.67) 0.58 (0.38−0.84) 0.5 0.55 (0.39−0.74) 0.76 (0.52−1.06) 1.04 0.12 (0.08−0.19) 0.18 (0.11−0.28) 1.21 0.13 (0.08−0.2) 0.24 (0.15−0.37) 2.02

Bahrain 2.75 (1.82−3.93) 1.39 (0.91−2.08) �2.21 3.58 (2.57−4.78) 2.22 (1.53−3.01) �1.54 1.05 (0.67−1.58) 0.52 (0.32−0.8) �2.27 1.01 (0.63−1.47) 0.83 (0.53−1.26) �0.62

Comoros 1.69 (0.93−2.7) 1.25 (0.7−2.06) �0.99 2.31 (1.43−3.32) 1.87 (1.21−2.75) �0.67 0.91 (0.47−1.46) 0.71 (0.38−1.19) �0.8 0.91 (0.53−1.44) 0.85 (0.49−1.29) �0.2

Djibouti 1.15 (0.65−2.08) 1.28 (0.72−2.14) 0.36 1.41 (0.92−2.2) 1.66 (1.09−2.58) 0.52 0.71 (0.37−1.27) 0.81 (0.48−1.38) 0.42 0.51 (0.3−0.86) 0.71 (0.43−1.13) 1.06

Egypt 1.81 (1.06−3.24) 2.14 (1.27−3.27) 0.55 11.36 (7.35−18.61) 12.4 (9.31−15.68) 0.28 1.03 (0.57−1.93) 1.71 (1.03−2.72) 1.63 1.26 (0.66−2.44) 2.42 (1.5−3.54) 2.09

Iraq 1.54 (1.04−2.18) 1.54 (0.97−2.24) 0.017 1.54 (1.05−2.15) 1.94 (1.3−2.64) 0.75 0.4 (0.24−0.63) 0.48 (0.27−0.74) 0.61 0.43 (0.25−0.65) 0.64 (0.4−0.95) 1.3

Jordan 0.78 (0.48−1.29) 0.46 (0.29−0.67) �1.72 0.82 (0.49−1.34) 0.59 (0.38−0.84) �1.06 0.19 (0.11−0.34) 0.14 (0.09−0.23) �1 0.23 (0.13−0.39) 0.23 (0.14−0.36) 0.069

Kuwait 1.56 (1.15−2.05) 0.32 (0.22−0.46) �5.07 1.42 (1.05−1.87) 0.47 (0.34−0.61) �3.53 0.39 (0.25−0.57) 0.11 (0.07−0.16) �4.09 0.48 (0.32−0.67) 0.21 (0.14−0.3) �2.65

Lebanon 1.57 (1.12−2.15) 1.01 (0.71−1.39) �1.41 0.95 (0.63−1.41) 0.66 (0.42−0.98) �1.18 0.29 (0.18−0.48) 0.2 (0.12−0.3) �1.25 0.26 (0.16−0.39) 0.23 (0.15−0.35) �0.34

Libya 1.83 (1.17−2.77) 2.26 (1.43−3.49) 0.68 2.43 (1.63−3.59) 3.32 (2.21−4.64) 1.01 0.42 (0.23−0.69) 0.61 (0.38−0.98) 1.2 0.58 (0.33−0.94) 1 (0.64−1.52) 1.78

Mauritania 22.03 (4.71−43.78) 9.75 (4.55−15.51) �2.63 6.72 (2.1−15.63) 3.82 (2.05−5.96) �1.82 5.58 (1.15−11.51) 2.94 (1.38−4.9) �2.07 4.22 (1.16−9.22) 3.13 (1.66−4.95) �0.96

Morocco 0.16 (0.11−0.23) 0.18 (0.11−0.27) 0.38 0.16 (0.1−0.23) 0.21 (0.14−0.29) 0.95 0.04 (0.02−0.07) 0.05 (0.03−0.09) 0.83 0.04 (0.02−0.05) 0.06 (0.04−0.09) 1.87

Palestine 2.45 (1.58−3.63) 1.74 (1.21−2.49) �1.1 3.40 (2.26−4.97) 2.62 (1.89−3.52) �0.84 0.73 (0.43−1.18) 0.62 (0.39−0.97) �0.53 0.72 (0.47−1.07) 0.76 (0.46−1.16) �0.14

Oman 1.23 (0.73−2.05) 1.21 (0.78−1.75) �0.051 1.13 (0.66−1.92) 1.33 (0.82−1.91) 0.5 0.3 (0.17−0.54) 0.38 (0.23−0.58) 0.69 0.26 (0.14−0.46) 0.5 (0.32−0.74) 2.17

Qatar 3.98 (2.6−5.75) 4.15 (2.63−6.43) 0.14 5.04 (3.59−7.06) 5.86 (3.78−8.13) 0.49 1.2 (0.74−1.96) 1.63 (0.94−2.59) 0.99 1.53 (0.96−2.26) 2.68 (1.65−4.21) 1.8

Saudi Arabia 2.97 (1.82−4.73) 2.03 (1.29−2.94) �1.24 2.67 (1.62−4.41) 2.53 (1.69−3.53) �0.17 0.38 (0.2−0.68) 0.35 (0.21−0.58) �0.26 0.73 (0.37−1.24) 1.14 (0.74−1.67) 1.45

Somalia 3.12 (1.29−5.92) 2.71 (1.15−5.23) �0.46 3.4 (1.7−5.88) 3.43 (1.8−6.2) 0.029 1.63 (0.57−3.17) 1.29 (0.52−2.67) �0.75 1.17 (0.54−2.18) 1.2 (0.58−2.29) 0.081

Sudan 1.08 (0.48−1.99) 1.08 (0.64−1.68) 0.011 1.16 (0.54−2.25) 1.31 (0.82−1.91) 0.4 0.58 (0.26−1.15) 0.45 (0.25−0.74) �0.86 0.33 (0.15−0.69) 0.5 (0.29−0.8) 1.38

Syrian Arab

Republic

2.38 (1.51−3.55) 1.57 (0.98−2.38) �1.35 2.98 (1.85−4.75) 2.31 (1.53−3.27) �0.82 0.61 (0.34−1) 0.45 (0.27−0.72) �0.93 0.65 (0.37−1.11) 0.65 (0.4−0.97) �0.02

Tunisia 0.47 (0.32−0.67) 0.51 (0.31−0.8) 0.24 0.82 (0.58−1.17) 0.93 (0.58−1.34) 0.39 0.21 (0.13−0.33) 0.28 (0.16−0.44) 0.91 0.11 (0.07−0.18) 0.18 (0.1−0.29) 1.45

United Arab

Emirates

3.21 (1.98−4.8) 3.31 (2.15−5.01) 0.097 3.54 (2.28−5.29) 4.25 (2.73−6.09) 0.59 1.04 (0.59−1.69) 1.33 (0.78−2.05) 0.77 1.1 (0.64−1.76) 1.91 (1.15−2.96) 1.79

Yemen 1.01 (0.36−2.09) 0.62 (0.32−1.13) �1.59 1.54 (0.62−3.29) 1.2 (0.67−2.22) �0.8 0.24 (0.08−0.5) 0.16 (0.08−0.3) �1.3 0.21 (0.08−0.49) 0.18 (0.09−0.37) �0.48

Global 2.50 (2.15−2.92) 2.09 (1.72−2.55) 1.70 (1.47−1.99) 1.74 (1.49−1.99) 0.96 (0.78−1.15) 1.06 (0.86−1.29) 0.38 (0.30−0.47) 0.48 (0.39−0.58)

Abbreviations: HCC, Hepatocellular Carcinoma; HBV, Hepatitis B Virus; HCV, Hepatitis C Virus; MAFLD, Metabolic Dysfunction-Associated Fatty Liver Disease.
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Table 4

Age-standardized incidence rates of liver cancer in 1990 and 2021 based on the gender and etiology in Arab countries.

Countries Sex HCC HBV-HCC HCV-HCC Alcohol-HCC MAFLD-HCC

Incidence 1990 Incidence 2021 Rate of

change

Incidence 1990 Incidence 2021 Rate of

change

Incidence 1990 Incidence 2021 Rate of

change

Incidence 1990 Incidence 2021 Rate of

change

Incidence 1990 Incidence 2021 Rate of

change

Algeria Male 1.5 (1.18−1.91) 2.09 (1.52−2.82) 1.06 0.66 (0.47−0.91) 0.82 (0.54−1.21) 0.67 0.46 (0.3−0.64) 0.68 (0.43−1.01) 1.28 0.17 (0.1−0.26) 0.26 (0.15−0.41) 1.34 0.11 (0.07−0.17) 0.22 (0.13−0.35) 2.31

Female 1.17 (0.88−1.56) 1.46 (1.04−1.91) 0.7 0.29 (0.18−0.43) 0.31 (0.19−0.47) 0.19 0.53 (0.36−0.75) 0.69 (0.46−0.95) 0.84 0.05 (0.03−0.08) 0.07 (0.04−0.11) 0.81 0.13 (0.08−0.21) 0.23 (0.14−0.35) 1.82

Bahrain Male 10.21 (8.03−13.05) 6.2 (4.74−8.06) �1.61 3.77 (2.5−5.38) 1.98 (1.29−2.95) �2.07 3.52 (2.42−4.94) 2.33 (1.59−3.3) �1.33 1.54 (0.98−2.31) 0.79 (0.48−1.24) �2.16 0.96 (0.57−1.47) 0.84 (0.52−1.29) �0.41

Female 6.15 (4.52−7.85) 3.42 (2.54−4.39) �1.89 1.38 (0.87−2.08) 0.61 (0.39−0.92) �2.65 2.99 (2.03−4.14) 1.7 (1.14−2.31) �1.83 0.38 (0.23−0.59) 0.16 (0.09−0.26) �2.76 0.88 (0.55−1.32) 0.68 (0.42−1) �0.83

Comoros Male 4.86 (2.37−8.75) 3.64 (1.9−6.53) �0.93 1.74 (0.77−3.31) 1.26 (0.59−2.5) �1.03 1.27 (0.57−2.5) 0.94 (0.44−1.75) �0.98 1.08 (0.47−2.01) 0.82 (0.38−1.5) �0.89 0.49 (0.2−0.98) 0.43 (0.19−0.81) �0.4

Female 6.69 (4.49−9.14) 5.49 (3.57−7.83) �0.64 1.52 (0.9−2.41) 1.14 (0.66−1.79) �0.92 2.76 (1.66−3.99) 2.25 (1.36−3.33) �0.66 0.63 (0.35−1.03) 0.53 (0.29−0.89) �0.54 1.13 (0.65−1.85) 1.06 (0.6−1.64) �0.21

Djibouti Male 3.4 (1.72−6.86) 4.17 (2.37−7.16) 0.66 1.24 (0.57−2.72) 1.45 (0.76−2.6) 0.51 0.81 (0.38−1.78) 1.06 (0.55−1.93) 0.86 0.86 (0.37−1.8) 0.99 (0.52−1.75) 0.48 0.29 (0.13−0.63) 0.46 (0.23−0.83) 1.48

Female 4.26 (3.05−5.97) 4.66 (3.16−6.66) 0.29 0.98 (0.59−1.51) 0.99 (0.57−1.63) 0.023 1.71 (1.1−2.56) 1.92 (1.19−2.87) 0.38 0.48 (0.29−0.76) 0.49 (0.28−0.8) 0.051 0.64 (0.39−1.02) 0.85 (0.49−1.35) 0.88

Egypt Male 15.94 (11.73−24.95) 23.09 (17.83−29.7) 1.2 2.06 (1.25−3.55) 2.8 (1.62−4.36) 1 10.98 (7.9−17.17) 14.64 (10.75−19.05) 0.93 1.35 (0.77−2.39) 2.45 (1.47−3.99) 1.92 0.87 (0.52−1.5) 2.21 (1.34−3.31) 3.02

Female 14.52 (8.22−26.64) 14.79 (11.8−18.14) 0.058 1.46 (0.77−2.83) 1.38 (0.88−2.06) �0.18 9.82 (5.33−19.09) 8.84 (6.61−11.38) �0.34 0.55 (0.25−1.22) 0.68 (0.41−1.04) 0.64 1.5 (0.7−3.23) 2.65 (1.71−3.85) 1.84

Iraq Male 4.73 (3.45−6.16) 5.79 (4−7.6) 0.66 2.15 (1.39−3.06) 2.26 (1.37−3.22) 0.16 1.35 (0.89−1.91) 1.89 (1.16−2.73) 1.1 0.59 (0.34−0.92) 0.75 (0.42−1.15) 0.78 0.37 (0.22−0.59) 0.61 (0.36−0.91) 1.61

Female 3.29 (2.54−4.32) 3.53 (2.6−4.67) 0.23 0.87 (0.58−1.25) 0.8 (0.51−1.24) �0.26 1.46 (1−2.1) 1.64 (1.16−2.26) 0.37 0.17 (0.1−0.27) 0.18 (0.1−0.28) 0.14 0.42 (0.25−0.66) 0.57 (0.36−0.87) 0.99

Jordan Male 2.31 (1.46−3.54) 1.69 (1.18−2.27) �1.01 1.06 (0.62−1.71) 0.65 (0.42−0.96) �1.56 0.67 (0.38−1.1) 0.53 (0.33−0.8) �0.72 0.27 (0.15−0.48) 0.21 (0.12−0.33) �0.89 0.19 (0.1−0.33) 0.21 (0.12−0.33) 0.38

Female 1.74 (1.08−2.99) 1.18 (0.84−1.66) �1.27 0.44 (0.23−0.78) 0.24 (0.14−0.37) �1.98 0.81 (0.45−1.45) 0.55 (0.36−0.8) �1.3 0.09 (0.04−0.16) 0.05 (0.03−0.09) �1.43 0.23 (0.12−0.45) 0.23 (0.14−0.35) �0.095

Kuwait Male 4.75 (4.14−5.53) 1.33 (1.02−1.66) �4.1 2.1 (1.56−2.76) 0.46 (0.32−0.66) �4.87 1.38 (0.99−1.88) 0.45 (0.32−0.6) �3.61 0.53 (0.34−0.78) 0.15 (0.1−0.23) �3.99 0.47 (0.3−0.66) 0.2 (0.13−0.3) �2.74

Female 2.72 (2.41−3.01) 0.89 (0.72−1.03) �3.62 0.64 (0.44−0.88) 0.15 (0.1−0.22) �4.71 1.24 (0.94−1.58) 0.43 (0.31−0.55) �3.46 0.13 (0.08−0.19) 0.04 (0.02−0.06) �3.86 0.43 (0.3−0.6) 0.2 (0.13−0.28) �2.48

Lebanon Male 3.6 (2.64−5.02) 2.94 (2.21−3.82) �0.65 2.17 (1.5−3.07) 1.7 (1.2−2.36) �0.79 0.67 (0.38−1.16) 0.58 (0.33−0.89) �0.46 0.43 (0.26−0.71) 0.34 (0.21−0.53) �0.76 0.19 (0.11−0.31) 0.21 (0.13−0.33) 0.38

Female 2.56 (1.89−3.45) 1.59 (1.16−2.16) �1.54 0.9 (0.58−1.35) 0.48 (0.31−0.73) �2.02 1.03 (0.68−1.58) 0.66 (0.43−0.98) �1.42 0.13 (0.08−0.22) 0.07 (0.04−0.12) �1.73 0.28 (0.17−0.43) 0.23 (0.14−0.37) �0.57

Libya Male 5.11 (3.45−7.53) 8.07 (5.56−11.4) 1.47 2.22 (1.43−3.38) 3.15 (1.98−4.86) 1.13 1.66 (1.01−2.61) 2.75 (1.66−4.08) 1.62 0.54 (0.3−0.88) 0.88 (0.53−1.43) 1.59 0.4 (0.23−0.68) 0.82 (0.5−1.24) 2.33

Female 5.58 (3.78−8.2) 6.65 (4.75−9.03) 0.56 1.29 (0.79−2.08) 1.33 (0.78−2.09) 0.089 2.81 (1.81−4.46) 3.34 (2.27−4.71) 0.55 0.24 (0.12−0.4) 0.28 (0.17−0.48) 0.55 0.69 (0.38−1.11) 1.05 (0.67−1.63) 1.39

Mauritania Male 59.21 (10.26−116.78) 26.37 (10.9−41.34) �2.61 37.49 (6.46−74.93) 15.28 (6.03−24.95) �2.89 6.07 (0.92−13.88) 2.96 (1.09−5.16) �2.32 9.22 (1.36−19.84) 4.33 (1.59−7.5) �2.44 4.42 (0.65−10.06) 2.83 (1.05−5.11) �1.44

Female 18.94 (7.79−47.15) 12.02 (7.26−17.2) �1.47 6.4 (2.36−16.89) 3.45 (2−5.55) �1.99 6.01 (2.24−16.11) 3.79 (2.18−6.18) �1.48 1.64 (0.58−4.49) 1.08 (0.59−1.81) �1.35 3.35 (1.25−8.46) 2.8 (1.57−4.47) �0.58

Morocco Male 0.54 (0.4−0.73) 0.71 (0.5−0.91) 0.85 0.25 (0.16−0.35) 0.29 (0.17−0.43) 0.46 0.16 (0.1−0.24) 0.23 (0.14−0.34) 1.2 0.06 (0.04−0.1) 0.09 (0.05−0.14) 0.95 0.04 (0.02−0.06) 0.07 (0.04−0.11) 2.07

Female 0.27 (0.17−0.42) 0.32 (0.21−0.45) 0.55 0.07 (0.04−0.11) 0.07 (0.04−0.11) 0.2 0.13 (0.07−0.21) 0.15 (0.09−0.23) 0.62 0.01 (0.01−0.02) 0.02 (0.01−0.03) 0.48 0.03 (0.02−0.05) 0.05 (0.03−0.08) 1.62

Oman Male 3.75 (2.41−5.99) 4.99 (3.53−6.54) 0.92 1.74 (1.03−2.89) 1.9 (1.21−2.8) 0.29 1.12 (0.64−1.92) 1.62 (0.96−2.4) 1.19 0.45 (0.25−0.81) 0.62 (0.37−0.95) 1.05 0.25 (0.14−0.44) 0.6 (0.37−0.93) 2.85

Female 2.02 (1.17−3.4) 1.89 (1.32−2.6) �0.22 0.51 (0.26−0.94) 0.38 (0.22−0.62) �0.95 0.98 (0.52−1.81) 0.89 (0.57−1.27) �0.31 0.1 (0.05−0.2) 0.09 (0.05−0.15) �0.36 0.23 (0.11−0.42) 0.35 (0.21−0.56) 1.42

Palestine Male 8.57 (6.21−11.54) 7.19 (5.65−9.01) �0.57 3.42 (2.14−5.19) 2.58 (1.81−3.74) �0.91 3.01 (2.01−4.38) 2.61 (1.79−3.65) �0.46 1.08 (0.64−1.76) 0.97 (0.6−1.52) �0.35 0.64 (0.37−1.03) 0.69 (0.45−1.04) 0.24

Female 6.2 (4.34−9.16) 4.44 (3.48−5.63) �1.08 1.47 (0.89−2.34) 0.9 (0.61−1.29) �1.56 3.09 (2.01−4.72) 2.24 (1.59−3.08) �1.04 0.33 (0.18−0.54) 0.24 (0.15−0.38) �0.98 0.72 (0.42−1.16) 0.65 (0.41−0.96) �0.33

Qatar Male 12.29 (9.27−16.61) 18.56 (13.31−25.87) 1.33 4.7 (3.04−6.94) 5.83 (3.71−9.21) 0.7 4.3 (2.83−6.31) 6.66 (4.18−9.84) 1.41 1.48 (0.91−2.33) 2.37 (1.34−3.77) 1.51 1.28 (0.78−1.98) 2.96 (1.82−4.85) 2.69

Female 10.14 (7.48−13.85) 8.98 (6.54−12.08) �0.39 2.23 (1.39−3.41) 1.52 (0.88−2.48) �1.24 5 (3.33−7.09) 4.28 (2.86−6.06) �0.5 0.51 (0.3−0.83) 0.43 (0.23−0.69) �0.55 1.59 (0.93−2.49) 2.08 (1.2−3.21) 0.87

Saudi Arabia Male 8.72 (5.63−12.82) 7.64 (5.51−9.98) �0.43 4.13 (2.56−6.64) 2.8 (1.82−4.1) �1.25 2.86 (1.73−4.49) 2.8 (1.79−3.92) �0.061 0.54 (0.29−0.99) 0.49 (0.3−0.81) �0.33 0.75 (0.39−1.28) 1.22 (0.78−1.81) 1.58

Female 3.97 (2.27−6.99) 3.4 (2.35−4.77) �0.5 1.07 (0.55−1.99) 0.72 (0.41−1.11) �1.28 1.87 (1.02−3.46) 1.56 (0.99−2.3) �0.58 0.09 (0.04−0.18) 0.07 (0.04−0.13) �0.65 0.56 (0.28−1.09) 0.8 (0.47−1.22) 1.12

Somalia Male 10.95 (2.9−21.87) 8.87 (2.74−19.7) �0.68 4.25 (1.04−9.03) 3.51 (0.98−7.7) �0.62 2.75 (0.68−5.38) 2.26 (0.64−4.89) �0.63 2.41 (0.54−5.08) 1.87 (0.51−4.08) �0.82 0.94 (0.23−2.04) 0.8 (0.22−1.85) �0.53

Female 8.03 (4.63−13.83) 8.07 (4.41−14.85) 0.014 1.94 (0.98−3.51) 1.9 (0.9−3.81) �0.059 3.36 (1.79−6.11) 3.48 (1.8−6.73) 0.12 0.76 (0.39−1.38) 0.74 (0.35−1.51) �0.087 1.2 (0.62−2.4) 1.25 (0.59−2.55) 0.15

Sudan Male 3.82 (1.69−6.52) 4.11 (2.61−5.92) 0.24 1.4 (0.57−2.62) 1.46 (0.83−2.26) 0.13 0.96 (0.38−1.94) 1.22 (0.71−1.89) 0.78 0.81 (0.33−1.55) 0.63 (0.34−1.05) �0.82 0.28 (0.11−0.56) 0.47 (0.25−0.75) 1.68

Female 2.74 (1.43−5.34) 2.58 (1.72−3.91) �0.19 0.64 (0.3−1.3) 0.55 (0.33−0.88) �0.46 1.11 (0.5−2.38) 1.1 (0.65−1.75) �0.045 0.23 (0.1−0.54) 0.15 (0.08−0.25) �1.53 0.32 (0.13−0.72) 0.44 (0.24−0.74) 1.03

Syrian Arab

Republic

Male 7.03 (4.72−10.15) 5.66 (3.82−7.8) �0.7 3.05 (1.92−4.52) 2.2 (1.36−3.42) �1.06 2.3 (1.38−3.53) 1.98 (1.2−2.97) �0.48 0.81 (0.46−1.32) 0.65 (0.39−1.06) �0.7 0.5 (0.27−0.82) 0.55 (0.32−0.84) 0.34

Female 6.03 (4.13−9.28) 4.31 (3.02−5.71) �1.08 1.46 (0.89−2.41) 0.87 (0.51−1.4) �1.28 3.02 (1.82−5.08) 2.23 (1.52−3.09) �0.98 0.28 (0.15−0.51) 0.19 (0.11−0.29) �1.28 0.69 (0.37−1.24) 0.65 (0.39−0.99) �0.18

Tunisia Male 1.88 (1.45−2.49) 2.63 (1.74−3.73) 1.09 0.69 (0.46−0.96) 0.88 (0.53−1.32) 0.8 0.71 (0.48−1.04) 1.01 (0.58−1.57) 1.14 0.28 (0.17−0.46) 0.44 (0.25−0.71) 1.48 0.1 (0.06−0.15) 0.19 (0.11−0.32) 2.21

Female 1.37 (0.99−1.94) 1.24 (0.76−1.76) �0.32 0.22 (0.14−0.35) 0.17 (0.1−0.29) �0.83 0.78 (0.52−1.17) 0.73 (0.42−1.05) �0.23 0.11 (0.06−0.19) 0.11 (0.06−0.17) �0.004 0.11 (0.06−0.19) 0.14 (0.08−0.25) 0.83

United Arab

Emirates

Male 8.88 (6.08−12.58) 10.17 (7.13−14) 0.44 3.72 (2.2−5.82) 3.59 (2.26−5.4) �0.11 2.66 (1.52−4.3) 3.29 (1.99−5.06) 0.68 1.29 (0.69−2.2) 1.41 (0.83−2.24) 0.29 0.82 (0.44−1.32) 1.47 (0.87−2.44) 1.9

Female 9.04 (6.01−14.34) 12.56 (8.95−16.77) 1.06 2.2 (1.22−3.64) 1.99 (1.22−3.13) �0.32 4.18 (2.54−7.19) 6.17 (3.9−8.78) 1.26 0.56 (0.29−1.03) 0.65 (0.38−1.08) 0.49 1.33 (0.76−2.34) 2.89 (1.71−4.31) 2.51

Yemen Male 3.93 (1.41−7.14) 2.43 (1.36−4.2) �1.55 1.52 (0.5−2.91) 0.84 (0.42−1.52) �1.89 1.54 (0.53−3.01) 1.05 (0.58−1.89) �1.24 0.39 (0.12−0.8) 0.24 (0.12−0.45) �1.57 0.22 (0.07−0.47) 0.16 (0.08−0.32) �0.99

Female 2.23 (0.93−5.07) 1.86 (0.94−3.56) �0.59 0.47 (0.17−1.18) 0.36 (0.15−0.75) �0.9 1.26 (0.46−3.07) 1.09 (0.53−2.2) �0.46 0.08 (0.02−0.2) 0.06 (0.02−0.13) �0.85 0.17 (0.06−0.44) 0.17 (0.07−0.36) �0.027

Global Male 8.55 (7.73−9.39) 8.98 (7.96−10.37) 4.27 (3.66−4.97) 4.04 (3.26−5.01) 1.93 (1.68−2.23) 2.13 (1.82−2.48) 1.58 (1.32−1.91) 1.91 (1.57−2.29) 0.38 (0.30−0.48) 0.54 (0.43−0.68)

Female 3.48 (3.10−3.93) 3.60 (3.24−3.96) 0.93 (0.75−1.15) 0.83 (0.67−1.02) 1.44 (1.22−1.71) 1.56 (1.32−1.78) 0.42 (0.33−0.52) 0.47 (0.37−0.57) 0.34 (0.27−0.43) 0.45 (0.36−0.54)

Abbreviations: HCC, Hepatocellular Carcinoma; HBV, Hepatitis B Virus; HCV, Hepatitis C Virus; MAFLD, Metabolic Dysfunction-Associated Fatty Liver Disease.
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challenges of HCC prevention and management in diverse popula-

tions [12].

We observed generally consistent trends between HCC preva-

lence, incidence, mortality and DALYs across the Arab countries. This

is likely due to similarities in risk factor profiles, such as high rates of

metabolic syndrome and shared exposure to hepatitis viruses

[31,32]. Additionally, similarities in healthcare systems and access to

treatment may contribute to correlated mortality and DALYs trends

[33]. However, variations in data quality across countries should also

be considered. While a formal correlation analysis is beyond the

scope of this study, it would provide a more comprehensive under-

standing of the HCC burden and guide targeted interventions. Future

research could explore these relationships more rigorously.

5. Conclusions

In conclusion, our analysis of GBD 2021 data highlights that many

areas of the Arab region experience a disproportionately high burden

of HCC, with incidence and mortality rates often surpassing global

averages. While the past three decades have seen successful regional

efforts to reduce HCC cases related to viral hepatitis B and C, these

achievements are being countered by a troubling increase in MAFLD-

related HCC, driven by the growing prevalence of metabolic risk factors

in these countries [27,29]. This shifting etiological landscape also has

distinct gender implications, as the previously significant male pre-

dominance in HCC is decreasing for metabolically driven diseases.

Together, these findings underscore the pressing need for comprehen-

sive public health strategies tailored to the distinct epidemiological

profiles of each Arab country. Priority should be given to addressing

the growing epidemic of MAFLD through widespread lifestyle inter-

ventions, early identification of at-risk individuals, and enhanced clini-

cal surveillance, while maintaining progress in managing viral

hepatitis to prevent a resurgence of infection-related HCC [34]. Further

research is needed to refine our understanding of HCC risk factors

among different Arab subpopulations and to develop optimized, tai-

lored interventions, including surveillance and treatment approaches,

that can effectively reduce HCC incidence and improve outcomes. By

proactively addressing these multifaceted challenges, the Arab region

can strive to reduce the rising tide of HCC and ultimately enhance liver

cancer−related survival for its populations.

Declaration of interests

None.

Funding

This research did not receive any specific grant from funding

agencies in the public, commercial, or not-for-profit sectors.

Acknowledgements

ZP and ME are supported by a National Health and Medical

Research Council of Australia (NHMRC) investigator and ideas grants

(AAP2008983 and APP2001692).

Supplementary materials

Supplementary material associated with this article can be found

in the online version at doi:10.1016/j.aohep.2025.102104.

References

[1] Bray F, Laversanne M, Sung H, Ferlay J, Siegel RL, Soerjomataram I, Jemal A. Global
cancer statistics 2022: GLOBOCAN estimates of incidence and mortality world-
wide for 36 cancers in 185 countries. CA Cancer J Clin 2024;74(3):229–63. https://
doi.org/10.3322/caac.21834.

[2] Arnold M, Abnet CC, Neale RE, Vignat J, Giovannucci EL, McGlynn KA, Bray F.
Global burden of 5 major types of gastrointestinal cancer. Gastroenterology
2020;159(1):335–49 e15. https://doi.org/10.1053/j.gastro.2020.02.068.

[3] Yang J, Pan G, Guan L, Liu Z, Wu Y, Liu Z, et al. The burden of primary liver cancer
caused by specific etiologies from 1990 to 2019 at the global, regional, and
national levels. Cancer Med 2022;11(5):1357–70. https://doi.org/10.1002/
cam4.4530.

[4] Fouad Y, Esmat G, Elwakil R, Zakaria S, Yosry A, Waked I, et al. The egyptian clini-
cal practice guidelines for the diagnosis and management of metabolic associated
fatty liver disease. Saudi J Gastroenterol 2022;28(1):3–20. https://doi.org/
10.4103/sjg.sjg_357_21.

[5] Locarnini S, Hatzakis A, Chen DS, Lok A. Strategies to control hepatitis B: public
policy, epidemiology, vaccine and drugs. J Hepatol 2015;62(1 Suppl):S76–86.
https://doi.org/10.1016/j.jhep.2015.01.018.

[6] Clemente-Suarez VJ, Beltran-Velasco AI, Redondo-Florez L, Martin-Rodriguez A,
Tornero-Aguilera JF. Global impacts of Western diet and its effects on metabolism
and health: a narrative review. Nutrients 2023;15(12). https://doi.org/10.3390/
nu15122749.

[7] Myers S, Neyroud-Caspar I, Spahr L, Gkouvatsos K, Fournier E, Giostra E, et al.
NAFLD and MAFLD as emerging causes of HCC: a populational study. JHEP Rep
2021;3(2):100231. https://doi.org/10.1016/j.jhepr.2021.100231.

[8] Eslam M, Fan JG, Yu ML, Wong VW, Cua IH, Liu CJ, et al. The Asian Pacific associa-
tion for the study of the liver clinical practice guidelines for the diagnosis and
management of metabolic dysfunction-associated fatty liver disease. Hepatol Int
2025;19(2):261–301. https://doi.org/10.1007/s12072-024-10774-3.

[9] Alswat K, Alijumah AA, Sanai FM, Abaalkhail F, Alghamdi M, Al Hamoudi WK,
et al. Nonalcoholic fatty liver disease burden - Saudi Arabia and United Arab Emi-
rates, 2017-2030. Saudi J Gastroentero 2018;24(4):211–9 10.4103/sjg.
SJG_122_18.

[10] Sanai FM, Abaalkhail F, Hasan F, Farooqi MH, Nahdi NA, Younossi ZM. Manage-
ment of nonalcoholic fatty liver disease in the Middle East. World J Gastroenterol
2020;26(25):3528–41. https://doi.org/10.3748/wjg.v26.i25.3528.

[11] Shiha G, Alswat K, Al Khatry M, Sharara AI, Ormeci N, Waked I, et al. Nomencla-
ture and definition of metabolic-associated fatty liver disease: a consensus from
the Middle East and north Africa. Lancet Gastroenterol Hepatol 2021;6(1):57–64.
https://doi.org/10.1016/S2468-1253(20)30213-2.

[12] Pan Z, Alqahtani SA, Al-Busafi SA, Al Awadhi S, Elwakil R, Fouad Y, et al. Underrep-
resentation of Arabs in functional genetics studies: opportunities and obstacles
for advancing biology and Human health. Liver Int 2025;45(5):e70088. https://
doi.org/10.1111/liv.70088.

[13] Global incidence, prevalence, years lived with disability (YLDs), disability-
adjusted life-years (DALYs), and healthy life expectancy (HALE) for 371 diseases
and injuries in 204 countries and territories and 811 subnational locations, 1990-
2021: a systematic analysis for the Global Burden of Disease Study 2021. Lancet
2024;403(10440):2133–61. https://doi.org/10.1016/s0140-6736(24)00757-8.

[14] Murray CJL, Collaborators GBD. Findings from the Global Burden of Disease Study
2021. Lancet 2024;403(10440):2259–62. https://doi.org/10.1016/S0140-6736
(24)00769-4.

[15] Khattab MA, Eslam M, Alavian SM. Hepatitis C virus as a multifaceted disease: a
simple and updated approach for extrahepatic manifestations of hepatitis C virus
infection. Hepat Mon 2010;10(4):258–69.

[16] Gan C, Yuan Y, Shen H, Gao J, Kong X, Che Z, et al. Liver diseases: epidemiology,
causes, trends and predictions. Signal Transduct Target Ther 2025;10(1):33.
https://doi.org/10.1038/s41392-024-02072-z.

[17] Kandeel A, Fahim M, Abukamar S, BahaaEldin H, Abuelsood H, Samy S, et al. Evi-
dence for the elimination of viral hepatitis B and C in Egypt: results of a nation-
wide survey in 2022. Liver Int 2024;44(4):955–65. https://doi.org/10.1111/
liv.15843.

[18] Blach S, Sanai FM. HCV burden and barriers to elimination in the Middle East. Clin
Liver Dis (Hoboken) 2019;14(6):224–7. https://doi.org/10.1002/cld.897.

[19] Wong GL, Hui VW, Yip TC, Liang LY, Zhang X, Tse YK, et al. Universal HBV vaccina-
tion dramatically reduces the prevalence of HBV infection and incidence of hepa-
tocellular carcinoma. Aliment Pharmacol Ther 2022;56(5):869–77. https://doi.
org/10.1111/apt.17120.

[20] Tomah S, Hamdy O, Abuelmagd MM, Hassan AH, Alkhouri N, MR Al-Badri, et al.
Prevalence of and risk factors for non-alcoholic fatty liver disease (NAFLD) and
fibrosis among young adults in Egypt. BMJ Open Gastroenterol 2021;8(1). https://
doi.org/10.1136/bmjgast-2021-000780.

[21] Sanai FM, Al Khathlan A, Al Fadhli A, Jazzar AS, Hashim AM, Mansour E, et al. Clin-
ical and economic burden of nonalcoholic steatohepatitis in Saudi Arabia, United
Arab Emirates and Kuwait. Hepatol Int 2021;15(4):912–21. https://doi.org/
10.1007/s12072-021-10182-x.

[22] Eslam M, El-Serag HB, Francque S, Sarin SK, Wei L, Bugianesi E, George J. Meta-
bolic (dysfunction)-associated fatty liver disease in individuals of normal weight.
Nat Rev Gastroenterol Hepatol 2022;19(10):638–51. https://doi.org/10.1038/
s41575-022-00635-5.

[23] Nevola R, Tortorella G, Rosato V, Rinaldi L, Imbriani S, Perillo P, et al. Gender dif-
ferences in the pathogenesis and risk factors of hepatocellular carcinoma. Biology
(Basel) 2023;12(7). https://doi.org/10.3390/biology12070984.

[24] Rumgay H, Ferlay J, de Martel C, Georges D, Ibrahim AS, Zheng R, et al. Global,
regional and national burden of primary liver cancer by subtype. Eur J Cancer
2022;161:108–18. https://doi.org/10.1016/j.ejca.2021.11.023.

[25] Giri S, Ingawale S, Khatana G, Gore P, Praharaj DL, Wong VWS, et al. Metabolic
cause of cirrhosis is the emerging etiology for primary liver cancer in the Asia-
Oceania region: analysis of Global Burden of disease (GBD) Study 2021. J Gastroen
Hepatol 2025;40(5):1188–201. https://doi.org/10.1111/jgh.16922.

Z. Pan, A. Al Hassani, M.H. Ismail et al. Annals of Hepatology 30 (2025) 102104

9

https://doi.org/10.1016/j.aohep.2025.102104
https://doi.org/10.3322/caac.21834
https://doi.org/10.3322/caac.21834
https://doi.org/10.1053/j.gastro.2020.02.068
https://doi.org/10.1002/cam4.4530
https://doi.org/10.1002/cam4.4530
https://doi.org/10.4103/sjg.sjg_357_21
https://doi.org/10.4103/sjg.sjg_357_21
https://doi.org/10.1016/j.jhep.2015.01.018
https://doi.org/10.3390/nu15122749
https://doi.org/10.3390/nu15122749
https://doi.org/10.1016/j.jhepr.2021.100231
https://doi.org/10.1007/s12072-024-10774-3
http://refhub.elsevier.com/S1665-2681(25)00329-1/sbref0009
http://refhub.elsevier.com/S1665-2681(25)00329-1/sbref0009
http://refhub.elsevier.com/S1665-2681(25)00329-1/sbref0009
http://refhub.elsevier.com/S1665-2681(25)00329-1/sbref0009
https://doi.org/10.3748/wjg.v26.i25.3528
https://doi.org/10.1016/S2468-1253(20)30213-2
https://doi.org/10.1111/liv.70088
https://doi.org/10.1111/liv.70088
https://doi.org/10.1016/s0140-6736(24)00757-8
https://doi.org/10.1016/S0140-6736(24)00769-4
https://doi.org/10.1016/S0140-6736(24)00769-4
http://refhub.elsevier.com/S1665-2681(25)00329-1/sbref0015
http://refhub.elsevier.com/S1665-2681(25)00329-1/sbref0015
http://refhub.elsevier.com/S1665-2681(25)00329-1/sbref0015
https://doi.org/10.1038/s41392-024-02072-z
https://doi.org/10.1111/liv.15843
https://doi.org/10.1111/liv.15843
https://doi.org/10.1002/cld.897
https://doi.org/10.1111/apt.17120
https://doi.org/10.1111/apt.17120
https://doi.org/10.1136/bmjgast-2021-000780
https://doi.org/10.1136/bmjgast-2021-000780
https://doi.org/10.1007/s12072-021-10182-x
https://doi.org/10.1007/s12072-021-10182-x
https://doi.org/10.1038/s41575-022-00635-5
https://doi.org/10.1038/s41575-022-00635-5
https://doi.org/10.3390/biology12070984
https://doi.org/10.1016/j.ejca.2021.11.023
https://doi.org/10.1111/jgh.16922


[26] Cho EJ, Kwack MS, Jang ES, You SJ, Lee JH, Kim YJ, et al. Relative etiological role of
prior hepatitis B virus infection and nonalcoholic fatty liver disease in the devel-
opment of non-B non-C hepatocellular carcinoma in a hepatitis B-endemic area.
Digestion 2011;84(Suppl 1):17–22. https://doi.org/10.1159/000333210.

[27] Liew ZH, Goh GB, Hao Y, Chang PE, Tan CK. Comparison of hepatocellular carci-
noma in patients with cryptogenic versus Hepatitis B etiology: a study of 1079
cases over 3 decades. Dig Dis Sci 2019;64(2):585–90. https://doi.org/10.1007/
s10620-018-5331-x.

[28] Golabi P, Paik JM, AlQahtani S, Younossi Y, Tuncer G, Younossi ZM. Burden of non-
alcoholic fatty liver disease in Asia, the Middle East and North Africa: data from
Global Burden of Disease 2009-2019. J Hepatol 2021;75(4):795–809. https://doi.
org/10.1016/j.jhep.2021.05.022.

[29] Younossi Z, Stepanova M, Ong JP, Jacobson IM, Bugianesi E, Duseja A, et al. Nonal-
coholic steatohepatitis is the fastest growing cause of hepatocellular carcinoma in
liver transplant candidates. Clin Gastroenterol Hepatol 2019;17(4):748–55 e3.
https://doi.org/10.1016/j.cgh.2018.05.057.

[30] Eslam M, Ahmed A, Despres JP, Jha V, Halford JCG, Wei Chieh JT, et al. Incorporat-
ing fatty liver disease in multidisciplinary care and novel clinical trial designs for

patients with metabolic diseases. Lancet Gastroenterol Hepatol 2021;6(9):743–
53. https://doi.org/10.1016/S2468-1253(21)00132-1.

[31] Alqahtani SA, Abaalkhail F, Alghamdi S, Bzeizi K, WK Al-Hamoudi, Paik JM, et al.
The burden of metabolic dysfunction-associated steatotic liver disease and viral
hepatitis in Saudi Arabia. Saudi J Gastroenterol 2024;30(5):310–8. https://doi.
org/10.4103/sjg.sjg_62_24.

[32] Azizi F, Hadaegh F, Hosseinpanah F, Mirmiran P, Amouzegar A, Abdi H, et al. Meta-
bolic health in the Middle East and north Africa. Lancet Diabetes Endocrinol
2019;7(11):866–79. https://doi.org/10.1016/S2213-8587(19)30179-2.

[33] Access GBDH, Quality Collaborators. Electronic address cue, Access GBDH, Quality
C. Healthcare Access and Quality Index based on mortality from causes amenable
to personal health care in 195 countries and territories, 1990-2015: a novel analy-
sis from the Global Burden of Disease Study 2015. Lancet 2017;390(10091):231–
66. https://doi.org/10.1016/S0140-6736(17)30818-8.

[34] Taylor RS, Taylor RJ, Bayliss S, Hagstrom H, Nasr P, Schattenberg JM, et al. Associa-
tion between fibrosis stage and outcomes of patients with nonalcoholic fatty liver
disease: a systematic review and meta-analysis. Gastroenterology 2020;158
(6):1611–25 e12. https://doi.org/10.1053/j.gastro.2020.01.043.

Z. Pan, A. Al Hassani, M.H. Ismail et al. Annals of Hepatology 30 (2025) 102104

10

https://doi.org/10.1159/000333210
https://doi.org/10.1007/s10620-018-5331-x
https://doi.org/10.1007/s10620-018-5331-x
https://doi.org/10.1016/j.jhep.2021.05.022
https://doi.org/10.1016/j.jhep.2021.05.022
https://doi.org/10.1016/j.cgh.2018.05.057
https://doi.org/10.1016/S2468-1253(21)00132-1
https://doi.org/10.4103/sjg.sjg_62_24
https://doi.org/10.4103/sjg.sjg_62_24
https://doi.org/10.1016/S2213-8587(19)30179-2
https://doi.org/10.1016/S0140-6736(17)30818-8
https://doi.org/10.1053/j.gastro.2020.01.043

	Changing profile and burden of hepatocellular carcinoma in Arab Countries in 1990-2021
	1. Introduction
	2. Materials and Methods
	2.1. Data source
	2.2. Definitions and measures
	2.3. Ethics statement

	3. Results
	3.1. Prevalence of HCC
	3.2. Incidence of HCC
	3.3. Mortality of HCC
	3.4. Disability-adjusted life years (DALYs) attributable to HCC
	3.5. Etiology
	3.6. Sex distribution of incidence rates

	4. Discussion
	5. Conclusions
	Declaration of interests
	Funding
	Acknowledgements

	Supplementary materials
	References



