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Dear Editors,

The landscape of hepatocellular carcinoma (HCC) is con-
tinuously evolving. Recent global trends indicate a signifi-
cant shift in the epidemiology of HCC from viral-related to 
non-viral-related etiologies. Metabolic-associated fatty liver 
disease has emerged as the fastest-growing contributor to 
HCC in recent years, due to the increased prevalence of obe-
sity and metabolic risk factors.1,2 Metabolic-associated stea-
tohepatitis (MASH) has also replaced chronic hepatitis as the 
leading cause of HCC among liver transplant candidates and 
recipients in the United States.3 However, comprehensive 
demographic-specific data on the incidence and mortality of 
HCC remain limited.

Abboud and colleagues published an informative cross-
sectional nationwide population-based time-trend analysis in 
J Clin Transl Hepatol 2024.4 This study assessed the inci-
dence and age-adjusted mortality rates of HCC in the United 
States from 2001 to 2020, using data from United States 
Cancer Statistics and National Center for Health Statistics of 
Centers for Disease Control and Prevention. Their nationwide 
study covered approximately 98% of patients diagnosed with 
HCC in the United States, revealing a nationwide increase in 
the incidence and mortality of HCC over the two-decade pe-
riod in both men and women. Interestingly, among younger 
adults, there was a decreasing HCC incidence in men but not 
in women. This trend was observed across various racial/eth-
nic groups and was primarily attributed to tumors being di-
agnosed at an early stage. In terms of mortality, the analysis 
of the National Center for Health Statistics encompassed al-
most 100% of deaths attributed to HCC in the United States, 
showing a rise in HCC mortality rates in both sexes over the 
past two decades. Notably, while mortality rates in younger 
adults improved, the mortality rates in men improved at a 
greater rate compared to women, especially among the non-
Hispanic American Indian/Alaska Native population.

The lower production of estradiol and a reduced response 
to estradiol contribute to greater progression of hepatic fibro-
sis and HCC in men and postmenopausal women, compared 
to premenopausal women.5 Moreover, the decrease in hepa-
titis B and C contributions to HCC due to vaccinations and 
effective treatments, along with the non-decreasing trend of 
HCC in younger women and lesser relative improvement in 
mortality compared to men, is particularly concerning.

The authors postulate that this may be related to a dis-
proportionate increase in the burden of non-alcoholic fatty 
liver disease, metabolic risk factors, and alcohol consumption 
in women.6,7 This is supported by previous studies showing 
MASH as the fastest-growing etiology for HCC in both men 
and women, with mortality from MASH-related HCC in fe-
males approaching that of males, unlike other liver disease 
etiologies where male mortality far exceeds female mortality. 
Notably, the study also showed that age-standardized death 
rates from cirrhosis in females decreased across all etiologies 
over the study period, except in MASH, where age-standard-
ized death rates remained stable.8 The findings may also be 
attributed to a narrowing of sex differences in alcohol use, 
with data indicating increased alcohol consumption in women 
but not in men. Additionally, females appear more suscepti-
ble than males to alcohol-induced liver inflammation, leading 
to a more rapid progression to fibrosis.9

This study has several limitations. First, as a single-nation 
study, there is potential for selection bias, and the findings 
may not represent epidemiological data from other regions. 
Second, as the authors noted, the database may be subject 
to coding reliability issues and record losses, along with limi-
tations due to the lack of variable data to assist in identifying 
risk factors associated with HCC incidence and mortality in 
different demographic-specific populations. Future analyses 
of male/female HCC survival rates in various racial/ethnic 
cohorts, beyond age-adjusted mortality rates, could provide 
insights into outcome disparities and inform targeted inter-
ventions.

Nonetheless, this large and comprehensive study adds to 
the growing body of literature on the epidemiology of HCC. 
Young females are more inclined to undergo and adhere 
to regular HCC surveillance.10 However, given the findings 
of a non-decreasing trend of HCC in young females in this 
study, further large-scale prospective studies with longitu-
dinal follow-up of female individuals with liver disease are 
warranted. These findings have important implications for 
clinical practice and healthcare policy, particularly in the in-
creased detection of early-stage tumors, the implementation 
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of lifestyle modifications, and targeted surveillance to reduce 
the burden of HCC.

Funding
None to declare.

Conflict of interest
Daniel Q. Huang serves on the advisory board of Roche and 
Gilead. The other authors have no conflict of interests related 
to this publication.

Author contributions
All authors made substantial contributions to conception, 
provided critical feedback and assisted in writing of this 
manuscript.

References
[1] Tan DJH, Setiawan VW, Ng CH, Lim WH, Muthiah MD, Tan EX, et al. Global 

burden of liver cancer in males and females: Changing etiological basis and 
the growing contribution of NASH. Hepatology 2023;77(4):1150–1163. 
doi:10.1002/hep.32758, PMID:36037274.

[2] Huang DQ, El-Serag HB, Loomba R. Global epidemiology of NAFLD-related 

HCC: trends, predictions, risk factors and prevention. Nat Rev Gastroen-
terol Hepatol 2021;18(4):223–238. doi:10.1038/s41575-020-00381-6, 
PMID:33349658.

[3] Koh JH, Ng CH, Nah B, Tan DJH, Loomba R, Huang DQ, et al. NASH is 
the Leading Cause of Hepatocellular Carcinoma in Liver Transplant Candi-
dates. Clin Gastroenterol Hepatol 2024;22(1):197–199.e3. doi:10.1016/j.
cgh.2023.05.019, PMID:37245718.

[4] Abboud Y, Ismail M, Khan H, Medina-Morales E, Alsakarneh S, Jaber 
F, et al. Hepatocellular Carcinoma Incidence and Mortality in the USA 
by Sex, Age, and Race: A Nationwide Analysis of Two Decades. J Clin 
Transl Hepatol 2024;12(2):172–181. doi:10.14218/JCTH.2023.00356, 
PMID:38343612.

[5] Shimizu I, Kohno N, Tamaki K, Shono M, Huang HW, He JH, et al. Fe-
male hepatology: favorable role of estrogen in chronic liver disease with 
hepatitis B virus infection. World J Gastroenterol 2007;13(32):4295–4305. 
doi:10.3748/wjg.v13.i32.4295, PMID:17708600.

[6] Le MH, Yeo YH, Zou B, Barnet S, Henry L, Cheung R, et al. Forecasted 
2040 global prevalence of nonalcoholic fatty liver disease using hierarchical 
bayesian approach. Clin Mol Hepatol 2022;28(4):841–850. doi:10.3350/
cmh.2022.0239, PMID:36117442.

[7] McGlynn KA, London WT. The global epidemiology of hepatocellu-
lar carcinoma: present and future. Clin Liver Dis 2011;15(2):223–243. 
doi:10.1016/j.cld.2011.03.006, PMID:21689610.

[8] Tan D, Chan KE, Wong ZY, Ng CH, Xiao J, Lim WH, et al. Global Epide-
miology of Cirrhosis: Changing Etiological Basis and Comparable Bur-
den of Nonalcoholic Steatohepatitis between Males and Females. Dig Dis 
2023;41(6):900–912. doi:10.1159/000533946, PMID:37703863.

[9] White AM. Gender Differences in the Epidemiology of Alcohol Use and Relat-
ed Harms in the United States. Alcohol Res 2020;40(2):01. doi:10.35946/
arcr.v40.2.01, PMID:33133878.

[10] Davila JA, Morgan RO, Richardson PA, Du XL, McGlynn KA, El-Serag HB. Use 
of surveillance for hepatocellular carcinoma among patients with cirrho-
sis in the United States. Hepatology 2010;52(1):132–141. doi:10.1002/
hep.23615, PMID:20578139.

https://doi.org/10.1002/hep.32758
http://www.ncbi.nlm.nih.gov/pubmed/36037274
https://doi.org/10.1038/s41575-020-00381-6
http://www.ncbi.nlm.nih.gov/pubmed/33349658
https://doi.org/10.1016/j.cgh.2023.05.019
https://doi.org/10.1016/j.cgh.2023.05.019
http://www.ncbi.nlm.nih.gov/pubmed/37245718
https://doi.org/10.14218/JCTH.2023.00356
http://www.ncbi.nlm.nih.gov/pubmed/38343612
https://doi.org/10.3748/wjg.v13.i32.4295
http://www.ncbi.nlm.nih.gov/pubmed/17708600
https://doi.org/10.3350/cmh.2022.0239
https://doi.org/10.3350/cmh.2022.0239
http://www.ncbi.nlm.nih.gov/pubmed/36117442
https://doi.org/10.1016/j.cld.2011.03.006
http://www.ncbi.nlm.nih.gov/pubmed/21689610
https://doi.org/10.1159/000533946
http://www.ncbi.nlm.nih.gov/pubmed/37703863
https://doi.org/10.35946/arcr.v40.2.01
https://doi.org/10.35946/arcr.v40.2.01
http://www.ncbi.nlm.nih.gov/pubmed/33133878
https://doi.org/10.1002/hep.23615
https://doi.org/10.1002/hep.23615
http://www.ncbi.nlm.nih.gov/pubmed/20578139

	Funding
	Conflict of interest
	Author contributions
	References

