
© 2022 The Author(s). This article has been published under the terms of Creative Commons Attribution-Noncommercial 4.0 International License (CC BY-NC 4.0), which  
permits noncommercial unrestricted use, distribution, and reproduction in any medium, provided that the following statement is provided. “This article has been published  

in Future Integrative Medicine at https://doi.org/10.14218/FIM.2022.00034 and can also be viewed on the Journal’s website  
at https://www.xiahepublishing.com/journal/fim ”.

Future Integrative Medicine 2022 vol. 1(1)  |  43–45 
DOI: 10.14218/FIM.2022.00034

Letter to the Editor

Hepatotoxicity of Green Tea Extract: Idiosyncratic or  
Indirect Drug-induced Liver Injury?

Yunjuan Gao1,2, Xu Zhao2, Dake Xiao3, Chengzhao Wu1,2, Wei Shi2, Huijie Yang2, Zhaofang Bai2  
and Xiaohe Xiao2*

1School of Pharmacy, Chengdu University of Traditional Chinese Medicine, Chengdu, China; 2Department of Liver Diseases, The Fifth Medical Centre of 
Chinese People’s Liberation Army General Hospital, Beijing, China; 3School of Traditional Chinese Medicine, Capital Medical University, Beijing, China

Received: July 20, 2022  |  Revised: August 12, 2022  |  Accepted: August 24, 2022  |  Published: September 15, 2022

In 2021, the American College of Gastroenterology published 
the latest version of the guidelines for the diagnosis and manage-
ment of drug-induced liver injury. The guidelines indicated that 
green tea extract (GTE) could cause idiosyncratic hepatotoxicity, 
and HLA-B*35:01 is its susceptibility gene.1,2 We believe that the 
hepatotoxicity of GTE is mainly related to indirect drug-induced 
liver injury mediated by the starvation state after dieting or fasting, 
and liver injury is more likely to occur in patients with the HLA-
B*35:01 susceptibility gene.

GTE, a dietary supplement for weight loss, is popular in the 
United States and Europe and contains a variety of polyphenol fla-
vonoids and catechins, including epigallocatechin gallate (EGCG), 
which is abundant in GTE and has been associated with liver toxic-
ity.3 Based on our research and literature analysis, EGCG is more 
easily absorbed fully in dieters because they tend to be in a state of 
low food intake or fasting with less digestion and absorption burden 
on the gastrointestinal tract. Concurrently, owing to the excessive 
control of the caloric intake, dieters tend to have an insufficient en-
ergy supply, which weakens the activity of the hepatic microsomal 
enzymes. The decreased detoxification ability of the liver thus leads 
to the accumulation of EGCG and its metabolites in the liver.4–7 In 
addition, long-term oral administration of EGCG could cause meta-
bolic enzyme saturation or inactivation leading to a time-related in-
crease in the EGCG exposure in vivo.8 In conclusion, the impaired 
physical and metabolic conditions of dieters may lead to increased 
accumulation of EGCG in the liver, thus increasing the risk of liver 
injury caused by EGCG. Once the liver is damaged by stress, the re-
leased or newly produced antigen may be recognized and presented 
by antigen-presenting cells expressing HLA-B*35:01; consequently, 
the immune response would be activated resulting in immune-me-

diated damage in the liver. One possible risk factor for liver injury 
caused by GTE is starvation with differences in effects among indi-
viduals. If dieters carry the HLA-B*35:01 susceptibility gene, they 
would have an increased risk of liver injury (Fig. 1).

In recent years, we found that liver injury caused by the well-
known Chinese herbal medicine Polygonum multiflorum (PM) was 
highly correlated with susceptibility genes. Furthermore, the inci-
dence of PM-induced liver injury has been a worldwide concern 
for many years. Experimental studies have also confirmed that PM 
is safe without hepatotoxicity in normal animal models.9 Based on 
large-scale clinical cases and biospecimen studies, we found that liv-
er injury from PM had a significant episodic character that individu-
als with immune hyperactivation or autoimmune diseases would be 
more susceptible to liver injury from PM, and that there would be 
no obvious correlation with the dose or regimen. Moreover, further 
studies have revealed that HLA-B *35:01 is a human susceptibility 
gene for liver injury from PM.10,11 Although the susceptibility gene 
for liver injury caused by GTE and PM is HLA-B*35:01, the clinical 
characteristics of liver injury are significantly different between PM 
and GTE, thus suggesting that genetic susceptibility may not be the 
only risk factor for liver injury from GTE.

According to the latest classification of drug hepatotoxicity es-
tablished by Hoofnagle et al.,12 we considered that hepatotoxicity 
of GTE is related to indirect liver injury mediated by the starvation 
state after dieting or fasting, where HLA-B*35:01 susceptibility 
gene carriers would be more prone to liver injury. For instance, 
alcohol has direct liver toxicity, and excessive alcohol consump-
tion could lead to alcoholism.13,14 In the fasting or starvation state, 
alcohol could be absorbed more quickly, and rapidly absorbed al-
cohol would be difficult to quickly metabolize; therefore, people 
who drink on an empty stomach would become inebriated more 
easily. If a fasting drinker is also deficient in acetaldehyde dehy-
drogenase, this could further increase the risk of drunkenness and 
even cause severe alcoholism.15

Hence, the above analysis would suggest that diet and high 
EGCG intake are the two key factors of liver injury induced by 
GTE. Therefore, we suggest the following measures to prevent 
GTE-induced hepatotoxicity:

GTE products should be used with caution in people on weight-
loss diets. When consuming EGCG-enriched products, attention 
should be paid to supplementing nutrition and energy to maintain 
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the normal metabolic detoxification ability of the liver.
To reduce the risk of liver injury, GTE products should be used 

in moderation by avoiding long-term use and reducing exposure.
The risk of liver injury due to the consumption of GTE products 

does not have the same effect as the consumption of green tea. Peo-
ple usually drink approximately 10 g of natural tea once a day, which 
corresponds to an intake of 75 mg of EGCG,16 which is much lower 
than that consumed when using GTE products (125-900 mg/day). 
In China, a large green tea consuming country, there are currently 
no reports describing liver injury caused by green tea consumption.

In future studies, using an intravital imaging device for moni-
toring the pathway of the GTE products inside the body in general, 
and especially the liver, would clarify the effect in an imaged man-
ner and would unveil the missing link of hepatic hazards.
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