


Received : Aug. 15, 2023 /  Revised : Aug. 19, 2023 /  Accepted : Aug. 25, 2023Editor: Seung Up Kim, Yonsei University College of Medicine, Korea

Correspondence on Letter regarding “Risk factors 
in nonalcoholic fatty liver disease” 
Eileen L. Yoon1,2 and Dae Won Jun1,2

1Department of Internal Medicine, Hanyang University College of Medicine; 2Hanyang Institute of Bioscience and Biotechnology, 
Hanyang University, Seoul, Korea 

Keywords: Fructose; Sugars; Risk factor; Fruit; Non-alcoholic fatty liver

Copyright © 2023 by Korean Association for the Study of the Liver
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/) 
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Corresponding author : Dae Won Jun
Department of Internal Medicine, Hanyang University College of Medicine; Hanyang Institute of Bioscience and Biotechnology, Hanyang University, 222 
Wangsimni-ro, Seongdong-gu, Seoul 04763, Korea
Tel: +82-2-2290-8338, Fax: +82-2-972-0068, E-mail: noshin@hanyang.ac.kr
https://orcid.org/0000-0002-2875-6139

pISSN 2287-2728      
eISSN 2287-285X

Correspondence

Dear Editor,

Thank you for your interest in our paper.1,2 As highlighted, 
the association of added fructose and sugar-sweetened bev-
erages with non-alcoholic fatty liver disease (NAFLD) is well-
established.3 The National Health and Nutrition Examination 
Survey (NHANES) data have demonstrated a link between in-
creased added sugar consumption and a higher prevalence 
of NAFLD and obesity.4 Numerous epidemiological studies 
have also indicated a dose-response relationship between 
sugar-sweetened beverage consumption and both NAFLD 
prevalence and incidence.5 Consumption of fructose causes 
harmful changes to the composition of the gut microbiome.6

The Framingham Heart Study reconfirmed that frequent 
consumers of sweetened beverages face a significantly ele-
vated risk of developing NAFLD compared to non-consum-
ers.7 Data from experimental studies have also consistently 
aligned with these findings. Notably, research involving the 
administration of sugar-sweetened beverages to healthy 
subjects resulted in increased liver fat over time measured by 
magnetic resonance spectroscopy.8 Conversely, studies re-

stricting added fructose intake in children with high baseline 
fructose consumption demonstrated a reduction in liver fat 
on magnetic resonance spectroscopy. Both experimental and 
clinical studies have suggested an association between fruc-
tose intake and NAFLD. There is a clear association between 
fructose intake of added sugars and increases in obesity and 
NAFLD. Therefore, it is recommended to reduce the amount 
of refined carbohydrates, especially fructose in patients with 
NAFLD.9 

However, the results of studies on the effect of fructose be-
yond added sugars, including fructose contained in fruit, on 
the development of NAFLD have been more diverse. The role 
of fructose in fruits and added fructose (industrial corn syrup) 
is thought to be very different. Epidemiological data from 
Finland revealed an intriguing inverse relationship between 
fructose intake from fruits and NAFLD.10 This contradictory 
observation might be attributed to higher levels of fruit con-
sumption and the potential mitigating components against 
fructose’s adverse effects. Although fruit also contains fruc-
tose, it is less likely to cause metabolic syndrome because it is 
low in fructose and contains components that can combat 
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the effects of fructose. In the Rotterdam Study of 3,882 par-
ticipants, monosaccharide and disaccharide intake showed 
an inverse correlation with NAFLD prevalence, but this effect 
disappeared after adjusting for metabolic covariates and 
body mass index. Considering the complexity of this relation-
ship, recent systematic reviews have underscored the insuffi-
ciency of data on the overall impact of fructose, including 
natural sources, on NAFLD.11
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