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In the last four decades, the importance of non-alcoholic 
fatty liver disease (NAFLD) has increased as the etiology of 
cirrhosis in the world and associated hepatocellular cancer 
(HCC). Recently, the terminology has been changed to 
metabolic-dysfunction associated steatotic liver disease 
(MASLD) (1). Importantly, a recent validation of the 
criteria revealed that 99.5% of NAFLD patients in a large 
cohort of Sweden met the MASLD criteria (2). The authors 
concluded that previous natural history data can be used, 
limiting the need for new studies after the implementation 
of the new criteria and new terminology (2). It has been 
convincingly shown that patients with NAFLD have a 
significantly higher mortality compared to the general 
population of same age and sex (3,4). Most of the previous 
studies on the natural history of NAFLD were based on 
patients with histologically proven or confirmed steatotic 
liver disease (3-5). MASLD is increasingly diagnosed with 
imaging modalities and liver histology has been largely 
replaced by non-invasive methods (6).

In a recent paper of Hepatology, researchers from Hong 
Kong reported interesting results from a large cohort of 
NAFLD patients, demonstrating higher proportion of liver-
related deaths with increasing age, particularly in women (7). 
Around 31,000 patients diagnosed with NAFLD between 

2000 and 2021 had approximately 662,000 person-years 
of follow-up. Patients aged 70–79 and 80–90 years, had 
5.1% and 5.9% liver-related mortality, compared with 3% 
or lower, in groups younger than 70 years of age (7). As 
could be expected in patients classified as NAFLD cirrhosis, 
liver-related mortality was the dominating cause of death 
in these patients, accounting for approximately 37% of 
the total number of deaths. Interestingly, the incidence of 
liver-related deaths was higher among males with NAFLD 
younger than 70 years but was higher in females in older 
age groups. These results are of importance and the results 
add to the existing knowledge in the field of MASLD. 
Studies of the natural history of elderly patients diagnosed 
with NAFLD are limited. In a previous study from the 
US, NAFLD patients were associated with increased risk 
of mortality for 60–74-year-old individuals, this risk was 
not increased in those older than 74 years (8). However, 
this was a much smaller study with around 3,200 patients 
and also with a shorter follow-up than in the current study, 
with a median follow-up time for the study cohort aged 
≥60 of 12 years (8). Thus, the US study suffered from 
limited power and the study from Hong Kong seems to 
provide more convincing results in this important context. 
The impact of age on the risk of liver-related mortality in 
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patients with NAFLD is of major importance due to longer 
life expectancy in the general population and the current 
growth of obesity, type 2 diabetes mellitus (T2DM), and 
metabolic syndrome globally. Indeed, a recent modeling 
study suggested a substantial increase in the prevalence 
of non-alcoholic steatohepatitis (NASH) by 15–56% and 
that associated liver-related mortality, decompensated liver 
disease and HCC would double as a result of an aging and/
or increasing population (9). As pointed out by the authors 
of the current study, according to clinical guidelines from 
the European Association for the Study of the Liver (EASL), 
screening for NAFLD should be undertaken in patients 
older than 50 years of age with T2DM and/or metabolic 
syndrome but the cut-off for screening beyond a certain age 
is not clear and was not considered in these guidelines (9). In 
recent studies on the etiology of cirrhosis, the proportion 
of patients with cirrhosis due to viral hepatitis decreased in 
Sweden (10) and proportion of NAFLD-induced cirrhosis 
increased and in Italy, proportions of people with cirrhosis 
due to alcohol consumption and hepatitis C virus (HCV) 
decreased, whereas the proportion of people with cirrhosis 
due to NAFLD increased (11). However, in these studies 
the age of the different etiologies was not particularly 
investigated. However, in recent prospective studies 
from Iceland, it was demonstrated that patients who were 
diagnosed with cirrhosis due to NAFLD were significantly 
older than patients with other etiologies (12,13). Interestingly, 
the mean age at diagnosis of alcoholic liver disease (ALD)- 
vs. NAFLD-cases was 58 vs. 64 years in 2010–2015 (12), 
and during the last 7 years [2016–2022], the mean age was  
59 years in patients with ALD and 68 years in NAFLD 
patients (13). Thus, it seems obvious that many of these 
patients will have liver-related outcomes in their 70s or 80s 
and the results of the current study are therefore extremely 
relevant. Coming back to the current study from Hong Kong, 
the strengths have been mentioned above, which are mainly 
a large cohort with a long duration of follow-up. However, as 
other retrospective studies it has important limitations that 
have to be taken into consideration. Although, the authors 
have tried as much as possible to exclude other chronic liver 
diseases as etiologies, no validation has been undertaken from 
the cohort on the accuracy of the International Classification 
of Diseases (ICD)-codes given. The main differential 
diagnosis is obviously alcoholic fatty liver disease (AFLD) 
and according to the authors, “excessive use of alcohol 
was based on nursing assessment form or the ICD-9-CM 
diagnosis codes” (7). Thus, it is conceivable that some of 

the patients classified as NAFLD might have had ALD or a 
combination of obesity/metabolic syndrome and alcoholic 
overconsumption. Among the overall 45,293 patients 
receiving an ICD-code of fatty liver, only 567 (1.3%) patients 
were excluded due to excessive use of alcohol. This seems 
to be a low proportion of patients excluded for the main 
differential diagnosis. Another intriguing result in the Hong 
Kong NAFLD cohort, that a total of 9.3% had cirrhotic 
complications. Furthermore, in all age groups from <50 years 
and other age groups, 50–59, 60–69, 70–79, and 80–89 years, 
had 10–11% cirrhosis frequency.

The relative high cirrhosis frequency can be compared 
with original population-based studies of patients with 
NAFLD. In an early study from Olmsted County, 
Minnesota (3), among 420 NAFLD patients, only 5% were 
diagnosed with cirrhosis, although with somewhat shorter 
follow-up (mean of 7.6 years) than in the current study. 
Similarly, in a Swedish study (4) of biopsy-proven NAFLD 
patients, with a mean follow-up of approximately 14 years, 
5.4% developed cirrhosis. Thus, in the current study almost 
twice as high proportion of patients developed cirrhosis 
than in the US and Swedish studies (3,4). In two other 
studies with biopsy-confirmed steatotic liver disease (14,15), 
comparing NAFLD patients and patients with alcoholic-
induced steatosis, the development of cirrhosis was much 
higher in those with alcoholic fatty liver (AFL) than in 
NAFLD patients. In a study from Denmark, with around 
20 years of follow-up, 22% of AFLD patients developed 
cirrhosis vs. only 1.2% among NAFLD patients (14). 
Similarly, in an Icelandic study, 20% developed cirrhosis 
in the AFLD group, although 7% of the NAFLD patients 
were diagnosed with cirrhosis, after a mean follow-up of  
9 years (15). Thus, it is conceivable that in the large cohort of 
NAFLD-diagnosed patients in Hong Kong, a combination 
of factors of the metabolic syndrome and overconsumption 
of alcohol might have influenced their chronic liver disease 
development.

The top three causes of death in the current total 
study cohort were pneumonia, extrahepatic cancer, and 
cardiovascular disease (7). Comparison with the general 
population was not revealed in the paper. The high 
proportion of deaths from pneumonia was surprising. In 
the general population of Iceland, the most common causes 
of death per 100,000 inhabitants, from 2010 to 2021 were 
extrahepatic cancers, cardiovascular disease, cerebrovascular 
disease, Alzheimer’s disease, chronic obstructive pulmonary 
disease, accidents, and on the seventh place were influenza 
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and pneumonia together (https://island.is/s/landlaeknir). 
It is unclear why pneumonia was such a common among 
NAFLD patients in Hong Kong and requires further study.

In summary, the proportion of patients dying from liver 
disease was highest in patients aged 70 to 80 years. Thus, 
it seems clear that the relative importance of liver-related 
mortality increases with age in Hong Kong. Although not a 
high proportion of deaths, liver disease was the sixth leading 
cause of death in NAFLD patients aged 70–80 years. 
Furthermore, patients who developed cirrhosis, liver disease 
was the leading cause of death.

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned 
by the editorial office, Hepatobiliary Surgery and Nutrition. 
The article did not undergo external peer review.

Conflicts of Interest: The author has completed the ICMJE 
uniform disclosure form (available at https://hbsn.
amegroups.com/article/view/10.21037/hbsn-23-557/coif). 
The author is on DILI safety committee for Novo Nordisk 
in a study on semaglutide in NASH. The author has no 
other conflicts of interest to declare.

Ethical Statement: The author is accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1.	 Rinella ME, Lazarus JV, Ratziu V, et al. A multisociety 

Delphi consensus statement on new fatty liver disease 
nomenclature. J Hepatol 2023;79:1542-56.

2.	 Hagström H, Vessby J, Ekstedt M, et al. 99% of patients 
with NAFLD meet MASLD criteria and natural history is 
therefore identical. J Hepatol 2023. [Epub ahead of print]. 
doi: 10.1016/j.jhep.2023.08.026.

3.	 Adams LA, Lymp JF, St Sauver J, et al. The natural history 
of nonalcoholic fatty liver disease: a population-based 
cohort study. Gastroenterology 2005;129:113-21.

4.	 Ekstedt M, Franzén LE, Mathiesen UL, et al. Long-term 
follow-up of patients with NAFLD and elevated liver 
enzymes. Hepatology 2006;44:865-73.

5.	 Angulo P, Kleiner DE, Dam-Larsen S, et al. Liver 
Fibrosis, but No Other Histologic Features, Is 
Associated With Long-term Outcomes of Patients With 
Nonalcoholic Fatty Liver Disease. Gastroenterology 
2015;149:389-97.e10.

6.	 Mózes FE, Lee JA, Vali Y, et al. Performance of non-
invasive tests and histology for the prediction of clinical 
outcomes in patients with non-alcoholic fatty liver disease: 
an individual participant data meta-analysis. Lancet 
Gastroenterol Hepatol 2023;8:704-13.

7.	 Lin H, Yip TC, Zhang X, et al. Age and the relative 
importance of liver-related deaths in nonalcoholic fatty 
liver disease. Hepatology 2023;77:573-84.

8.	 Golabi P, Paik J, Reddy R, et al. Prevalence and long-term 
outcomes of non-alcoholic fatty liver disease among elderly 
individuals from the United States. BMC Gastroenterol 
2019;19:56.

9.	 Estes C, Razavi H, Loomba R, et al. Modeling the 
epidemic of nonalcoholic fatty liver disease demonstrates 
an exponential increase in burden of disease. Hepatology 
2018;67:123-33.

10.	 Hagström H, Lindfors A, Holmer M, et al. Etiologies 
and outcomes of cirrhosis in a large contemporary cohort. 
Scand J Gastroenterol 2021;56:727-32.

11.	 Stroffolini T, Sagnelli E, Gaeta GB, et al. Characteristics 
of liver cirrhosis in Italy: Evidence for a decreasing role of 
HCV aetiology. Eur J Intern Med 2017;38:68-72.

12.	 Olafsson S, Rögnvaldsson S, Bergmann OM, et al. A 
nationwide population-based prospective study of cirrhosis 
in Iceland. JHEP Rep 2021;3:100282.

13.	 Haraldsson HA, Olafsson S, Gottfredsson M, et al. 
Incidence and etiology of liver cirrhosis in Iceland with 
special reference to a recent HCV treatment initiative. 
Scand J Gastroenterol 2024. In press.

14.	 Dam-Larsen S, Becker U, Franzmann MB, et al. Final 

https://hbsn.amegroups.com/article/view/10.21037/hbsn-23-557/coif
https://hbsn.amegroups.com/article/view/10.21037/hbsn-23-557/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/


HepatoBiliary Surgery and Nutrition, Vol 13, No 1 February 2024 127

© HepatoBiliary Surgery and Nutrition. All rights reserved. HepatoBiliary Surg Nutr 2024;13(1):124-127 | https://dx.doi.org/10.21037/hbsn-23-557

results of a long-term, clinical follow-up in fatty liver 
patients. Scand J Gastroenterol 2009;44:1236-43.

15.	 Haflidadottir S, Jonasson JG, Norland H, et al. Long-term 

follow-up and liver-related death rate in patients with non-
alcoholic and alcoholic related fatty liver disease. BMC 
Gastroenterol 2014;14:166.

Cite this article as: Bjornsson ES. The importance of age for 
liver-related mortality in patients with metabolic-dysfunction 
associated steatotic liver disease. HepatoBiliary Surg Nutr 
2024;13(1):124-127. doi: 10.21037/hbsn-23-557


