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Welcome to our June 2022 Newsletter!

It is my great honour to be elected as the new President of the Hong Kong Society of Gastroenterology and I am extremely humble to lead 
the Society which has just celebrated its 40th Anniversary. I would like to take this opportunity to thank all the previous Presidents and 
council members, particularly our immediate past President Dr. Jodis Lam, for their tremendous e�orts in making the many achievements 
that the Society has accomplished over the past 4 decades. On behalf of the Society, I would also like to express my heartfelt gratitude to 
Drs. Chi-Ming Lam and Wai-Fan Luk for their valuable contributions to the Society. Both of them would retire from the council after serving 
for 16 years and 12 years, respectively. Our new council would include new o�ce bearers with Professor Siew C. Ng as the Vice President, 
Professor Walter W.K. Seto as Honorary Secretary, Dr. Yee-Tak Hui as new co-opted member and Dr. Wai-Cheung Lao to continue to serve 
as Honorary Treasurer. 

The 5th wave of COVID-19 has dealt a heavy blow to Hong Kong, a�ecting all walks of life in the territory. With the continuous social 
distancing measures, all large-scale events are put on hold including our Annual Scienti�c Meeting which has been postponed to 7 July 
2022. Further updates would be provided in our websites and please be reassured that our Society, like the rest of Hong Kong, would rise 
to the challenge and thrive. 

Finally, I would like to thank Professor Siew Ng for editing this Newsletter; Dr. Aneel Bhangu, Professor Vincent W.S. Wong, Dr. Shannon M. 
Chan and Dr. Gloria K.Y. Chan for providing the scienti�c updates in this Newsletter; and last but not least, all the sponsors who rendered 
their continuous support to the Society.

I look forward to your participation, either in person or virtually (if still needed), in our coming Annual Scienti�c Meeting on 7 July 2022 and 
the 24th Joint Annual Scienti�c Meeting on 18 September 2022.

Professor Wai-Keung Leung
President, The Hong Kong Society of Gastroenterology
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Background of the COVIDSurg Collaborative
The National Institute for Health Research (NIHR) Global Health 
Research Unit on Global Surgery (GSU), funded by the UK 
Government, was established in 2017 to connect frontline surgical 
and non-surgical researchers around the world and conduct 
research within a global network. The NIHR GSU has been 
conducting cohort studies on a global scale and has developed 
research hubs in seven low-to-middle-income countries to 
conduct large-scale randomized controlled trials (RCTs). 

COVIDSurg – generating globally relevant data

Dr. Aneel Bhangu
NIHR Clinical Scientist in Global Surgery
University Hospitals Birmingham
United Kingdom



GLP-1 agonists mimic the e�ect of incretin (a gut-derived 
hormone), which stimulates insulin secretion, suppresses 
glucagon secretion, slows gastric emptying and reduces appetite 
by increasing satiety. GLP-1 agonists also reduce body weight 
and improve cardiovascular pro�les.2 In a phase II, double-blind 
study (n=320), semaglutide (a GLP-1 agonist) demonstrated the 
highest response rate in terms of NASH resolution ever reported 
for any pharmacological agent in patients with NASH and liver 
�brosis. NASH resolution with no worsening of �brosis was 
achieved in 40%, 36% and 59% of patients after 72 weeks of 
treatment with semaglutide 0.1 mg, 0.2 mg and 0.4 mg, 
respectively, compared with 17% in the placebo group (p<0.001 
for semaglutide 0.4 mg vs placebo).7 The study also revealed an 
inverse correlation between increasing semaglutide dose and 
the likelihood of �brosis progression.7

Farnesoid X receptor agonist
Farnesoid X receptor (FXR), a nuclear receptor highly expressed in 
the liver, is involved in glucose and lipid metabolism. Preclinical 
studies have shown that obeticholic acid, a �rst-generation, 
potent FXR agonist, improved insulin sensitivity and had 
anti-in�ammatory and anti�brotic e�ects in the liver. The 
18-month interim analysis of a phase III randomized controlled 
trial (n=931) showed signi�cant improvement in �brosis (by ≥1 
stage) in 23% and 18% of NASH patients with liver �brosis who 
received obeticholic acid 25 mg and 10 mg, respectively, 
compared with 12% of patients who received placebo 
(p=0.0002).8 Despite these �ndings, wider use of obeticholic acid 
may be limited by its side e�ects of pruritus and atherogenic 
dyslipidaemia, particularly at the daily dose of 25 mg.

Other agents
PF-05221304, an acetyl-CoA carboxylase inhibitor that targets de 
novo lipogenesis in the liver, has shown profound liver fat 
reduction in patients with NAFLD, compared with placebo, in a 
phase IIa randomized clinical trial.9 

Lani�branor, a pan–peroxisome proliferator-activated receptor 
agonist, has demonstrated e�cacy in reducing disease activity 

without worsening of �brosis in patients with active NASH in a 
phase IIb, randomized trial.10 

Liver-directed, selective thyroid hormone receptor-β agonists, 
such as resmetirom, that increase hepatic fat metabolism with 
limited lipotoxicity are also being investigated for the treatment 
of NASH. Resmetirom resulted in hepatic fat reduction in patients 
with NASH in a 36-week phase II clinical trial.11 

All these drugs are undergoing further assessment in phase III 
trials for NAFLD. 

Of note, phase II studies of “pure” anti-in�ammatory drugs, such 
as simtuzumab, selonsertib and cenicriviroc, have not shown 
improvements in hepatic in�ammation or �brosis in patients 
with NASH. These drugs may not be e�ective as monotherapy 
because the root causes of NASH, ie, obesity or metabolic 
dysfunction, are not being addressed, commented Professor Wong. 

Conclusion
Weight reduction is associated with NASH resolution, but most 
patients will also need pharmacological treatment. A good 
metabolic drug with bene�cial e�ects on body weight and 
metabolism would be preferred not only for treating NASH but 
also the related cardiovascular and metabolic outcomes. Upstream 
metabolic drugs should be the backbone of NASH treatment. 
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NASH is a progressive form of NAFLD
Non-alcoholic fatty liver disease (NAFLD) is a major cause of chronic 
liver disease with a high prevalence of about 30% worldwide, 
including Asia.1 Non-alcoholic steatohepatitis (NASH) – the active 
form of NAFLD – is characterized by hepatocyte injury, liver 
in�ammation and progression of �brosis.2 It is an important cause 
of liver morbidity as the disease may progress to cirrhosis and 
hepatocellular carcinoma (HCC). Recent data from the US have 
revealed that NASH was the second most common indication for 
liver transplantation in 2019 and the fastest increasing indication. It 
was also the leading indication for liver transplantation among 
women without HCC.3 
 
Weight reduction results in resolution of NASH
A 52-week prospective study of NASH patients (n=293) with a 
mean body mass index of 31.3 kg/m2 showed that weight loss 
through lifestyle intervention caused resolution of NASH, and the 

rate of NASH resolution increased with increased percentage of 
weight loss. In patients who lost ≥10% of body weight, 90% had 
resolution of NASH and 81% had a reduction in �brosis score.4 

Weight reduction also predicts remission of NAFLD in non-obese 
patients. A community-based randomized controlled trial (n=154) 
demonstrated that half of non-obese patients achieved NAFLD 
remission with 3–5% weight reduction after 1 year of lifestyle 
intervention, but the same outcome required a 7–10% weight 
reduction in obese patients. Thus, modest weight reduction may 
be su�cient in non-obese patients.5 

As weight reduction is di�cult to sustain, especially in obese 
patients, many patients will need pharmacological treatment to 
control NAFLD, noted Professor Wong.

Potential pharmacological treatments for NASH
While there is currently no approved therapy, several drugs 
available for other indications have been studied for the 
treatment of NASH (Table).6

Glucagon-like peptide-1 receptor agonists
Several antidiabetic medications with cardioprotective and 
renoprotective bene�ts, eg, glucagon-like peptide-1 (GLP-1) 
agonists and sodium-glucose transport protein 2 (SGLT2) 
inhibitors, are being investigated in phase III trials for the 
treatment of NASH.6 
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In 2020, the NIHR GSU initiated COVIDSurg – a platform of studies 
that aimed to explore the impact of COVID-19 in surgical patients 
and services. Data generated from the COVIDSurg studies are of 
high quality and can provide data-driven guidance to surgeons 
around the globe during the pandemic.1

COVIDSurg helps implement safe surgery around 
the world 
The �rst COVIDSurg study, published in The Lancet, was a cohort 
study in COVID-19–positive patients (N=1,128) who had surgery 
between January 1 and March 31, 2020, in 235 hospitals in 24 
countries.2 The study found that postoperative pulmonary 
complications occurred in 51% of patients with perioperative 
COVID-19 and were associated with a high 30-day mortality rate 
(38%). The pulmonary complication and mortality rates were 
higher than those reported for even the highest-risk patients 
before the pandemic.2 The data suggested that surgery should be 
postponed, and non-operative management should be used 
whenever possible, during the pandemic. 

Based on the COVIDSurg data, a pathway for patients from 
vaccination to the time of surgery was generated (Figure). Key 
messages include:

1. Vaccination before surgery is necessary.
2. Patients should be tested for COVID-19 (PCR test) 3 days before 

a major surgery. If the result is positive, the surgery should be 
postponed for 7 weeks. 

3. Preoperative isolation should be carefully considered before an 
elective surgery because it was associated with a higher 
postoperative pulmonary complication rate. 

4. High-risk patients should be risk scored using the COVIDSurg 
risk calculator. 

5. Any crucial surgery should be performed in a COVID-19–free 
pathway.

6. A high community COVID rate should be included in the 
consent form.

The �rst published COVIDSurg study received massive media 
coverage that crossed over into the public domain. 
Patient-facing materials were subsequently developed and are 
available in 22 languages to be utilized by healthcare 
professionals for patient education. Furthermore, accredited 
continuing professional development/continuing medical 
education (CPD/CME) platforms were launched, including 
www.surgery2025.com, where the lessons learned were 
harnessed into learning modules that are freely accessible to 
surgeons worldwide.3 

In addition to cohort studies, COVIDSurg has also conducted 
other major RCTs, including the published RECOVERY trial, the 
soon-to-be-published FALCON trial and the ongoing CHEETAH, 
PENGUIN and GIRAFFE trials, all with fast recruitment and large 
sample sizes (>5,000 each). Moving forward, COVIDSurg will 
continue to advocate targeted data collection to support 
innovation in research and push research into practice through 
data publication and professional education platforms.

Conclusion 
It is important for all surgeons to learn to identify excellent 
research from published papers to avoid implementing biased 
evidence into practice. Building on the global infrastructure 
provided by NIHR GSU, COVIDSurg delivers fast, global, 
high-quality research results and shortens the lag between data 
publication and practice change, allowing surgeons to bring the 
best bene�t to patients. 
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Figure. COVIDSurg: Summary of evidence-based, COVID-secure surgery pathway
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GLP-1 agonists mimic the e�ect of incretin (a gut-derived 
hormone), which stimulates insulin secretion, suppresses 
glucagon secretion, slows gastric emptying and reduces appetite 
by increasing satiety. GLP-1 agonists also reduce body weight 
and improve cardiovascular pro�les.2 In a phase II, double-blind 
study (n=320), semaglutide (a GLP-1 agonist) demonstrated the 
highest response rate in terms of NASH resolution ever reported 
for any pharmacological agent in patients with NASH and liver 
�brosis. NASH resolution with no worsening of �brosis was 
achieved in 40%, 36% and 59% of patients after 72 weeks of 
treatment with semaglutide 0.1 mg, 0.2 mg and 0.4 mg, 
respectively, compared with 17% in the placebo group (p<0.001 
for semaglutide 0.4 mg vs placebo).7 The study also revealed an 
inverse correlation between increasing semaglutide dose and 
the likelihood of �brosis progression.7

Farnesoid X receptor agonist
Farnesoid X receptor (FXR), a nuclear receptor highly expressed in 
the liver, is involved in glucose and lipid metabolism. Preclinical 
studies have shown that obeticholic acid, a �rst-generation, 
potent FXR agonist, improved insulin sensitivity and had 
anti-in�ammatory and anti�brotic e�ects in the liver. The 
18-month interim analysis of a phase III randomized controlled 
trial (n=931) showed signi�cant improvement in �brosis (by ≥1 
stage) in 23% and 18% of NASH patients with liver �brosis who 
received obeticholic acid 25 mg and 10 mg, respectively, 
compared with 12% of patients who received placebo 
(p=0.0002).8 Despite these �ndings, wider use of obeticholic acid 
may be limited by its side e�ects of pruritus and atherogenic 
dyslipidaemia, particularly at the daily dose of 25 mg.

Other agents
PF-05221304, an acetyl-CoA carboxylase inhibitor that targets de 
novo lipogenesis in the liver, has shown profound liver fat 
reduction in patients with NAFLD, compared with placebo, in a 
phase IIa randomized clinical trial.9 

Lani�branor, a pan–peroxisome proliferator-activated receptor 
agonist, has demonstrated e�cacy in reducing disease activity 

without worsening of �brosis in patients with active NASH in a 
phase IIb, randomized trial.10 

Liver-directed, selective thyroid hormone receptor-β agonists, 
such as resmetirom, that increase hepatic fat metabolism with 
limited lipotoxicity are also being investigated for the treatment 
of NASH. Resmetirom resulted in hepatic fat reduction in patients 
with NASH in a 36-week phase II clinical trial.11 

All these drugs are undergoing further assessment in phase III 
trials for NAFLD. 

Of note, phase II studies of “pure” anti-in�ammatory drugs, such 
as simtuzumab, selonsertib and cenicriviroc, have not shown 
improvements in hepatic in�ammation or �brosis in patients 
with NASH. These drugs may not be e�ective as monotherapy 
because the root causes of NASH, ie, obesity or metabolic 
dysfunction, are not being addressed, commented Professor Wong. 

Conclusion
Weight reduction is associated with NASH resolution, but most 
patients will also need pharmacological treatment. A good 
metabolic drug with bene�cial e�ects on body weight and 
metabolism would be preferred not only for treating NASH but 
also the related cardiovascular and metabolic outcomes. Upstream 
metabolic drugs should be the backbone of NASH treatment. 
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NASH is a progressive form of NAFLD
Non-alcoholic fatty liver disease (NAFLD) is a major cause of chronic 
liver disease with a high prevalence of about 30% worldwide, 
including Asia.1 Non-alcoholic steatohepatitis (NASH) – the active 
form of NAFLD – is characterized by hepatocyte injury, liver 
in�ammation and progression of �brosis.2 It is an important cause 
of liver morbidity as the disease may progress to cirrhosis and 
hepatocellular carcinoma (HCC). Recent data from the US have 
revealed that NASH was the second most common indication for 
liver transplantation in 2019 and the fastest increasing indication. It 
was also the leading indication for liver transplantation among 
women without HCC.3 
 
Weight reduction results in resolution of NASH
A 52-week prospective study of NASH patients (n=293) with a 
mean body mass index of 31.3 kg/m2 showed that weight loss 
through lifestyle intervention caused resolution of NASH, and the 

rate of NASH resolution increased with increased percentage of 
weight loss. In patients who lost ≥10% of body weight, 90% had 
resolution of NASH and 81% had a reduction in �brosis score.4 

Weight reduction also predicts remission of NAFLD in non-obese 
patients. A community-based randomized controlled trial (n=154) 
demonstrated that half of non-obese patients achieved NAFLD 
remission with 3–5% weight reduction after 1 year of lifestyle 
intervention, but the same outcome required a 7–10% weight 
reduction in obese patients. Thus, modest weight reduction may 
be su�cient in non-obese patients.5 

As weight reduction is di�cult to sustain, especially in obese 
patients, many patients will need pharmacological treatment to 
control NAFLD, noted Professor Wong.

Potential pharmacological treatments for NASH
While there is currently no approved therapy, several drugs 
available for other indications have been studied for the 
treatment of NASH (Table).6

Glucagon-like peptide-1 receptor agonists
Several antidiabetic medications with cardioprotective and 
renoprotective bene�ts, eg, glucagon-like peptide-1 (GLP-1) 
agonists and sodium-glucose transport protein 2 (SGLT2) 
inhibitors, are being investigated in phase III trials for the 
treatment of NASH.6 
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GLP-1 agonists mimic the e�ect of incretin (a gut-derived 
hormone), which stimulates insulin secretion, suppresses 
glucagon secretion, slows gastric emptying and reduces appetite 
by increasing satiety. GLP-1 agonists also reduce body weight 
and improve cardiovascular pro�les.2 In a phase II, double-blind 
study (n=320), semaglutide (a GLP-1 agonist) demonstrated the 
highest response rate in terms of NASH resolution ever reported 
for any pharmacological agent in patients with NASH and liver 
�brosis. NASH resolution with no worsening of �brosis was 
achieved in 40%, 36% and 59% of patients after 72 weeks of 
treatment with semaglutide 0.1 mg, 0.2 mg and 0.4 mg, 
respectively, compared with 17% in the placebo group (p<0.001 
for semaglutide 0.4 mg vs placebo).7 The study also revealed an 
inverse correlation between increasing semaglutide dose and 
the likelihood of �brosis progression.7

Farnesoid X receptor agonist
Farnesoid X receptor (FXR), a nuclear receptor highly expressed in 
the liver, is involved in glucose and lipid metabolism. Preclinical 
studies have shown that obeticholic acid, a �rst-generation, 
potent FXR agonist, improved insulin sensitivity and had 
anti-in�ammatory and anti�brotic e�ects in the liver. The 
18-month interim analysis of a phase III randomized controlled 
trial (n=931) showed signi�cant improvement in �brosis (by ≥1 
stage) in 23% and 18% of NASH patients with liver �brosis who 
received obeticholic acid 25 mg and 10 mg, respectively, 
compared with 12% of patients who received placebo 
(p=0.0002).8 Despite these �ndings, wider use of obeticholic acid 
may be limited by its side e�ects of pruritus and atherogenic 
dyslipidaemia, particularly at the daily dose of 25 mg.

Other agents
PF-05221304, an acetyl-CoA carboxylase inhibitor that targets de 
novo lipogenesis in the liver, has shown profound liver fat 
reduction in patients with NAFLD, compared with placebo, in a 
phase IIa randomized clinical trial.9 

Lani�branor, a pan–peroxisome proliferator-activated receptor 
agonist, has demonstrated e�cacy in reducing disease activity 

without worsening of �brosis in patients with active NASH in a 
phase IIb, randomized trial.10 

Liver-directed, selective thyroid hormone receptor-β agonists, 
such as resmetirom, that increase hepatic fat metabolism with 
limited lipotoxicity are also being investigated for the treatment 
of NASH. Resmetirom resulted in hepatic fat reduction in patients 
with NASH in a 36-week phase II clinical trial.11 

All these drugs are undergoing further assessment in phase III 
trials for NAFLD. 

Of note, phase II studies of “pure” anti-in�ammatory drugs, such 
as simtuzumab, selonsertib and cenicriviroc, have not shown 
improvements in hepatic in�ammation or �brosis in patients 
with NASH. These drugs may not be e�ective as monotherapy 
because the root causes of NASH, ie, obesity or metabolic 
dysfunction, are not being addressed, commented Professor Wong. 

Conclusion
Weight reduction is associated with NASH resolution, but most 
patients will also need pharmacological treatment. A good 
metabolic drug with bene�cial e�ects on body weight and 
metabolism would be preferred not only for treating NASH but 
also the related cardiovascular and metabolic outcomes. Upstream 
metabolic drugs should be the backbone of NASH treatment. 
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NASH is a progressive form of NAFLD
Non-alcoholic fatty liver disease (NAFLD) is a major cause of chronic 
liver disease with a high prevalence of about 30% worldwide, 
including Asia.1 Non-alcoholic steatohepatitis (NASH) – the active 
form of NAFLD – is characterized by hepatocyte injury, liver 
in�ammation and progression of �brosis.2 It is an important cause 
of liver morbidity as the disease may progress to cirrhosis and 
hepatocellular carcinoma (HCC). Recent data from the US have 
revealed that NASH was the second most common indication for 
liver transplantation in 2019 and the fastest increasing indication. It 
was also the leading indication for liver transplantation among 
women without HCC.3 
 
Weight reduction results in resolution of NASH
A 52-week prospective study of NASH patients (n=293) with a 
mean body mass index of 31.3 kg/m2 showed that weight loss 
through lifestyle intervention caused resolution of NASH, and the 

rate of NASH resolution increased with increased percentage of 
weight loss. In patients who lost ≥10% of body weight, 90% had 
resolution of NASH and 81% had a reduction in �brosis score.4 

Weight reduction also predicts remission of NAFLD in non-obese 
patients. A community-based randomized controlled trial (n=154) 
demonstrated that half of non-obese patients achieved NAFLD 
remission with 3–5% weight reduction after 1 year of lifestyle 
intervention, but the same outcome required a 7–10% weight 
reduction in obese patients. Thus, modest weight reduction may 
be su�cient in non-obese patients.5 

As weight reduction is di�cult to sustain, especially in obese 
patients, many patients will need pharmacological treatment to 
control NAFLD, noted Professor Wong.

Potential pharmacological treatments for NASH
While there is currently no approved therapy, several drugs 
available for other indications have been studied for the 
treatment of NASH (Table).6

Glucagon-like peptide-1 receptor agonists
Several antidiabetic medications with cardioprotective and 
renoprotective bene�ts, eg, glucagon-like peptide-1 (GLP-1) 
agonists and sodium-glucose transport protein 2 (SGLT2) 
inhibitors, are being investigated in phase III trials for the 
treatment of NASH.6 

Current and future pharmacological treatment for NASH

Table. Potential use of o�-label therapy* for NASH6

GLP-1, glucagon-like peptide-1; NASH, non-alcoholic steatohepatitis; SGLT2, sodium-glucose transport protein 2
*These therapies are currently not approved by any regulatory authorities for the treatment of NASH. The information presented is solely for educational purpose. 
Before prescribing any products mentioned, please consult the Hong Kong-approved prescribing information issued by the manufacturer. 

Agent

Vitamin E

Pioglitazone

GLP-1 agonist

SGLT2 inhibitor

Effects on the liver

Improves hepatic steatosis and 
necroin�ammation. 
May prevent liver 
decompensation and mortality.

Improves hepatic steatosis and 
necroin�ammation.

Improves hepatic steatosis and 
necroin�ammation.

Improves hepatic steatosis and 
necroin�ammation.

Other benefits

Neutral metabolic e�ects.

Improves insulin sensitivity and 
diabetic control.

Improves diabetic control, reduces 
major adverse cardiovascular 
events, weight reduction.

Improves diabetic control, modest 
weight reduction. Prevents renal 
and cardiovascular events.

Key adverse events

May increase overall mortality 
at a high dose. 
May increase prostate cancer, 
heart failure and haemorrhagic 
stroke.

Weight gain, �uid retention, 
bone loss, may increase bladder 
cancer.

Nausea, vomiting, dyspepsia, 
diarrhoea and constipation.

Genitourinary infection, acute 
kidney injury and euglycaemic 
diabetic ketoacidosis.
May increase the risk of 
fractures and limb amputations.

Professor Vincent Wai-Sun Wong
Department of Medicine and Therapeutics
The Chinese University of Hong Kong
Hong Kong
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GLP-1 agonists mimic the e�ect of incretin (a gut-derived 
hormone), which stimulates insulin secretion, suppresses 
glucagon secretion, slows gastric emptying and reduces appetite 
by increasing satiety. GLP-1 agonists also reduce body weight 
and improve cardiovascular pro�les.2 In a phase II, double-blind 
study (n=320), semaglutide (a GLP-1 agonist) demonstrated the 
highest response rate in terms of NASH resolution ever reported 
for any pharmacological agent in patients with NASH and liver 
�brosis. NASH resolution with no worsening of �brosis was 
achieved in 40%, 36% and 59% of patients after 72 weeks of 
treatment with semaglutide 0.1 mg, 0.2 mg and 0.4 mg, 
respectively, compared with 17% in the placebo group (p<0.001 
for semaglutide 0.4 mg vs placebo).7 The study also revealed an 
inverse correlation between increasing semaglutide dose and 
the likelihood of �brosis progression.7

Farnesoid X receptor agonist
Farnesoid X receptor (FXR), a nuclear receptor highly expressed in 
the liver, is involved in glucose and lipid metabolism. Preclinical 
studies have shown that obeticholic acid, a �rst-generation, 
potent FXR agonist, improved insulin sensitivity and had 
anti-in�ammatory and anti�brotic e�ects in the liver. The 
18-month interim analysis of a phase III randomized controlled 
trial (n=931) showed signi�cant improvement in �brosis (by ≥1 
stage) in 23% and 18% of NASH patients with liver �brosis who 
received obeticholic acid 25 mg and 10 mg, respectively, 
compared with 12% of patients who received placebo 
(p=0.0002).8 Despite these �ndings, wider use of obeticholic acid 
may be limited by its side e�ects of pruritus and atherogenic 
dyslipidaemia, particularly at the daily dose of 25 mg.

Other agents
PF-05221304, an acetyl-CoA carboxylase inhibitor that targets de 
novo lipogenesis in the liver, has shown profound liver fat 
reduction in patients with NAFLD, compared with placebo, in a 
phase IIa randomized clinical trial.9 

Lani�branor, a pan–peroxisome proliferator-activated receptor 
agonist, has demonstrated e�cacy in reducing disease activity 

without worsening of �brosis in patients with active NASH in a 
phase IIb, randomized trial.10 

Liver-directed, selective thyroid hormone receptor-β agonists, 
such as resmetirom, that increase hepatic fat metabolism with 
limited lipotoxicity are also being investigated for the treatment 
of NASH. Resmetirom resulted in hepatic fat reduction in patients 
with NASH in a 36-week phase II clinical trial.11 

All these drugs are undergoing further assessment in phase III 
trials for NAFLD. 

Of note, phase II studies of “pure” anti-in�ammatory drugs, such 
as simtuzumab, selonsertib and cenicriviroc, have not shown 
improvements in hepatic in�ammation or �brosis in patients 
with NASH. These drugs may not be e�ective as monotherapy 
because the root causes of NASH, ie, obesity or metabolic 
dysfunction, are not being addressed, commented Professor Wong. 

Conclusion
Weight reduction is associated with NASH resolution, but most 
patients will also need pharmacological treatment. A good 
metabolic drug with bene�cial e�ects on body weight and 
metabolism would be preferred not only for treating NASH but 
also the related cardiovascular and metabolic outcomes. Upstream 
metabolic drugs should be the backbone of NASH treatment. 
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NASH is a progressive form of NAFLD
Non-alcoholic fatty liver disease (NAFLD) is a major cause of chronic 
liver disease with a high prevalence of about 30% worldwide, 
including Asia.1 Non-alcoholic steatohepatitis (NASH) – the active 
form of NAFLD – is characterized by hepatocyte injury, liver 
in�ammation and progression of �brosis.2 It is an important cause 
of liver morbidity as the disease may progress to cirrhosis and 
hepatocellular carcinoma (HCC). Recent data from the US have 
revealed that NASH was the second most common indication for 
liver transplantation in 2019 and the fastest increasing indication. It 
was also the leading indication for liver transplantation among 
women without HCC.3 
 
Weight reduction results in resolution of NASH
A 52-week prospective study of NASH patients (n=293) with a 
mean body mass index of 31.3 kg/m2 showed that weight loss 
through lifestyle intervention caused resolution of NASH, and the 

rate of NASH resolution increased with increased percentage of 
weight loss. In patients who lost ≥10% of body weight, 90% had 
resolution of NASH and 81% had a reduction in �brosis score.4 

Weight reduction also predicts remission of NAFLD in non-obese 
patients. A community-based randomized controlled trial (n=154) 
demonstrated that half of non-obese patients achieved NAFLD 
remission with 3–5% weight reduction after 1 year of lifestyle 
intervention, but the same outcome required a 7–10% weight 
reduction in obese patients. Thus, modest weight reduction may 
be su�cient in non-obese patients.5 

As weight reduction is di�cult to sustain, especially in obese 
patients, many patients will need pharmacological treatment to 
control NAFLD, noted Professor Wong.

Potential pharmacological treatments for NASH
While there is currently no approved therapy, several drugs 
available for other indications have been studied for the 
treatment of NASH (Table).6

Glucagon-like peptide-1 receptor agonists
Several antidiabetic medications with cardioprotective and 
renoprotective bene�ts, eg, glucagon-like peptide-1 (GLP-1) 
agonists and sodium-glucose transport protein 2 (SGLT2) 
inhibitors, are being investigated in phase III trials for the 
treatment of NASH.6 

In gastrointestinal (GI) endoscopy, AI can be used in detection and 
characterization of cancers and polyps and quality control. 

Cancer detection with oesophago-gastro-duodenoscopy and AI
Two recently published studies demonstrated the ability of 
AI-based diagnostic systems with convolutional neural networks 
(CNNs) to detect pharyngeal cancer from still and video 
endoscopic images (white light or narrow-band imaging) with 
high sensitivity.1,2 

Studies that compared the diagnostic results for oesophageal 
squamous cell carcinoma (ESCC) by deep learning-based AI 
systems and endoscopists (senior, mid and junior level) revealed 
that AI outperformed endoscopists regardless of experience 
level in terms of sensitivity, speci�city, accuracy, positive 
predictive value and negative predictive value and improved 
diagnostic performance in screening of early ESCC.3,4 

Using endoscopic images from patients with super�cial ESCC, a 
study showed favourable performance of a deep learning-based 
AI system in diagnosing invasion depth and di�erentiating 
pathological mucosal and submucosal microinvasive (SM1) 
cancers from submucosal deep invasive (SM2/3) cancers with 
high sensitivity, speci�city, positive predictive value, negative 
predictive value and accuracy that were comparable to 
experienced endoscopists.5 

Furthermore, early oesophageal neoplasia in Barrett’s oesophagus 
can also be detected by a CNN system with high sensitivity, 
speci�city and accuracy. The object detection algorithm was also 
able to draw a localization box around the areas of dysplasia with 
high precision and at a speed that allowed real-time 
implementation.6 Nevertheless, quality images are necessary for 

the precision, which still relies heavily on good control of the 
machine by trained human hands, commented Dr. Chan. 

Deep learning-based AI systems developed for early gastric 
cancer (EGC) diagnosis were able to di�erentiate between 
gastritis and EGC, identify and delineate EGCs and determine the 
depth of invasion of gastric cancer with high accuracy, sensitivity, 
speci�city and positive and negative predictive values.7-9

A meta-analysis of 19 studies showed a high overall AI accuracy 
for the diagnosis of upper GI neoplasia that was independent of 
the underlying condition. Although the sensitivity and speci�city 
values in older studies were marginal compared with the 
standard (90%), improvements in the technology over time have 
increased the sensitivity and speci�city values to nearly 95% in 
more recent studies.10 

Polyp detection and characterization with colonoscopy and AI
Newly developed computer-aided detection (CAD) platforms have 
a high polyp detection rate and can locate polyps even from 
quickly �ipped images and behind folds, noted Dr Chan. In a 
prospective randomized controlled study published recently, 
patients were randomized to standard colonoscopy (n=536) or 
colonoscopy with computer-aided diagnosis (n=522). The 
automatic polyp detection system signi�cantly increased adenoma 
detection rates (ADRs; 20.3% vs 29.1%; p<0.001) and detected a 
signi�cantly higher number of diminutive adenoma (102 vs 185; 
p<0.001) and hyperplastic polyps (52 vs 114; p<0.001).11

Another randomized study on colonoscopy with CAD also 
showed an increased ADR for colorectal polyps, in particular 
small polyps (≤5 mm and 6–9 mm), compared with colonoscopy 
without CAD.12 

What is artificial intelligence?
Arti�cial intelligence (AI) refers to the ability of a computer to 
perform a task associated with intelligent beings, including 

‘cognitive’ functions that might mimic the human mind, such as 
the ability to ‘learn’. AI has evolved over the past few decades and, 
with ‘deep learning’ based on deep (arti�cial) neural networks 
inspired by the mammalian brain, has dramatically improved the 
e�ciencies of workplaces and ampli�ed what humans can do. It 
has also had a great impact in the �eld of medicine.

Application of AI in gastroenterology
Teaching or learning advanced endoscopy, such as magnifying 
endoscopy, takes a long time and very few people have excellent 
skills in this technology. The advent of AI has helped transfer the 
expertise of a few to the hands and minds of many.

The use of artificial intelligence in gastrointestinal endoscopy

Dr. Shannon M. Chan
Assistant Professor
Division of Upper Gastrointestinal & Metabolic Surgery
The Chinese University of Hong Kong
Hong Kong
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GLP-1 agonists mimic the e�ect of incretin (a gut-derived 
hormone), which stimulates insulin secretion, suppresses 
glucagon secretion, slows gastric emptying and reduces appetite 
by increasing satiety. GLP-1 agonists also reduce body weight 
and improve cardiovascular pro�les.2 In a phase II, double-blind 
study (n=320), semaglutide (a GLP-1 agonist) demonstrated the 
highest response rate in terms of NASH resolution ever reported 
for any pharmacological agent in patients with NASH and liver 
�brosis. NASH resolution with no worsening of �brosis was 
achieved in 40%, 36% and 59% of patients after 72 weeks of 
treatment with semaglutide 0.1 mg, 0.2 mg and 0.4 mg, 
respectively, compared with 17% in the placebo group (p<0.001 
for semaglutide 0.4 mg vs placebo).7 The study also revealed an 
inverse correlation between increasing semaglutide dose and 
the likelihood of �brosis progression.7

Farnesoid X receptor agonist
Farnesoid X receptor (FXR), a nuclear receptor highly expressed in 
the liver, is involved in glucose and lipid metabolism. Preclinical 
studies have shown that obeticholic acid, a �rst-generation, 
potent FXR agonist, improved insulin sensitivity and had 
anti-in�ammatory and anti�brotic e�ects in the liver. The 
18-month interim analysis of a phase III randomized controlled 
trial (n=931) showed signi�cant improvement in �brosis (by ≥1 
stage) in 23% and 18% of NASH patients with liver �brosis who 
received obeticholic acid 25 mg and 10 mg, respectively, 
compared with 12% of patients who received placebo 
(p=0.0002).8 Despite these �ndings, wider use of obeticholic acid 
may be limited by its side e�ects of pruritus and atherogenic 
dyslipidaemia, particularly at the daily dose of 25 mg.

Other agents
PF-05221304, an acetyl-CoA carboxylase inhibitor that targets de 
novo lipogenesis in the liver, has shown profound liver fat 
reduction in patients with NAFLD, compared with placebo, in a 
phase IIa randomized clinical trial.9 

Lani�branor, a pan–peroxisome proliferator-activated receptor 
agonist, has demonstrated e�cacy in reducing disease activity 

without worsening of �brosis in patients with active NASH in a 
phase IIb, randomized trial.10 

Liver-directed, selective thyroid hormone receptor-β agonists, 
such as resmetirom, that increase hepatic fat metabolism with 
limited lipotoxicity are also being investigated for the treatment 
of NASH. Resmetirom resulted in hepatic fat reduction in patients 
with NASH in a 36-week phase II clinical trial.11 

All these drugs are undergoing further assessment in phase III 
trials for NAFLD. 

Of note, phase II studies of “pure” anti-in�ammatory drugs, such 
as simtuzumab, selonsertib and cenicriviroc, have not shown 
improvements in hepatic in�ammation or �brosis in patients 
with NASH. These drugs may not be e�ective as monotherapy 
because the root causes of NASH, ie, obesity or metabolic 
dysfunction, are not being addressed, commented Professor Wong. 

Conclusion
Weight reduction is associated with NASH resolution, but most 
patients will also need pharmacological treatment. A good 
metabolic drug with bene�cial e�ects on body weight and 
metabolism would be preferred not only for treating NASH but 
also the related cardiovascular and metabolic outcomes. Upstream 
metabolic drugs should be the backbone of NASH treatment. 
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NASH is a progressive form of NAFLD
Non-alcoholic fatty liver disease (NAFLD) is a major cause of chronic 
liver disease with a high prevalence of about 30% worldwide, 
including Asia.1 Non-alcoholic steatohepatitis (NASH) – the active 
form of NAFLD – is characterized by hepatocyte injury, liver 
in�ammation and progression of �brosis.2 It is an important cause 
of liver morbidity as the disease may progress to cirrhosis and 
hepatocellular carcinoma (HCC). Recent data from the US have 
revealed that NASH was the second most common indication for 
liver transplantation in 2019 and the fastest increasing indication. It 
was also the leading indication for liver transplantation among 
women without HCC.3 
 
Weight reduction results in resolution of NASH
A 52-week prospective study of NASH patients (n=293) with a 
mean body mass index of 31.3 kg/m2 showed that weight loss 
through lifestyle intervention caused resolution of NASH, and the 

rate of NASH resolution increased with increased percentage of 
weight loss. In patients who lost ≥10% of body weight, 90% had 
resolution of NASH and 81% had a reduction in �brosis score.4 

Weight reduction also predicts remission of NAFLD in non-obese 
patients. A community-based randomized controlled trial (n=154) 
demonstrated that half of non-obese patients achieved NAFLD 
remission with 3–5% weight reduction after 1 year of lifestyle 
intervention, but the same outcome required a 7–10% weight 
reduction in obese patients. Thus, modest weight reduction may 
be su�cient in non-obese patients.5 

As weight reduction is di�cult to sustain, especially in obese 
patients, many patients will need pharmacological treatment to 
control NAFLD, noted Professor Wong.

Potential pharmacological treatments for NASH
While there is currently no approved therapy, several drugs 
available for other indications have been studied for the 
treatment of NASH (Table).6

Glucagon-like peptide-1 receptor agonists
Several antidiabetic medications with cardioprotective and 
renoprotective bene�ts, eg, glucagon-like peptide-1 (GLP-1) 
agonists and sodium-glucose transport protein 2 (SGLT2) 
inhibitors, are being investigated in phase III trials for the 
treatment of NASH.6 

In gastrointestinal (GI) endoscopy, AI can be used in detection and 
characterization of cancers and polyps and quality control. 

Cancer detection with oesophago-gastro-duodenoscopy and AI
Two recently published studies demonstrated the ability of 
AI-based diagnostic systems with convolutional neural networks 
(CNNs) to detect pharyngeal cancer from still and video 
endoscopic images (white light or narrow-band imaging) with 
high sensitivity.1,2 

Studies that compared the diagnostic results for oesophageal 
squamous cell carcinoma (ESCC) by deep learning-based AI 
systems and endoscopists (senior, mid and junior level) revealed 
that AI outperformed endoscopists regardless of experience 
level in terms of sensitivity, speci�city, accuracy, positive 
predictive value and negative predictive value and improved 
diagnostic performance in screening of early ESCC.3,4 

Using endoscopic images from patients with super�cial ESCC, a 
study showed favourable performance of a deep learning-based 
AI system in diagnosing invasion depth and di�erentiating 
pathological mucosal and submucosal microinvasive (SM1) 
cancers from submucosal deep invasive (SM2/3) cancers with 
high sensitivity, speci�city, positive predictive value, negative 
predictive value and accuracy that were comparable to 
experienced endoscopists.5 

Furthermore, early oesophageal neoplasia in Barrett’s oesophagus 
can also be detected by a CNN system with high sensitivity, 
speci�city and accuracy. The object detection algorithm was also 
able to draw a localization box around the areas of dysplasia with 
high precision and at a speed that allowed real-time 
implementation.6 Nevertheless, quality images are necessary for 

the precision, which still relies heavily on good control of the 
machine by trained human hands, commented Dr. Chan. 

Deep learning-based AI systems developed for early gastric 
cancer (EGC) diagnosis were able to di�erentiate between 
gastritis and EGC, identify and delineate EGCs and determine the 
depth of invasion of gastric cancer with high accuracy, sensitivity, 
speci�city and positive and negative predictive values.7-9

A meta-analysis of 19 studies showed a high overall AI accuracy 
for the diagnosis of upper GI neoplasia that was independent of 
the underlying condition. Although the sensitivity and speci�city 
values in older studies were marginal compared with the 
standard (90%), improvements in the technology over time have 
increased the sensitivity and speci�city values to nearly 95% in 
more recent studies.10 

Polyp detection and characterization with colonoscopy and AI
Newly developed computer-aided detection (CAD) platforms have 
a high polyp detection rate and can locate polyps even from 
quickly �ipped images and behind folds, noted Dr Chan. In a 
prospective randomized controlled study published recently, 
patients were randomized to standard colonoscopy (n=536) or 
colonoscopy with computer-aided diagnosis (n=522). The 
automatic polyp detection system signi�cantly increased adenoma 
detection rates (ADRs; 20.3% vs 29.1%; p<0.001) and detected a 
signi�cantly higher number of diminutive adenoma (102 vs 185; 
p<0.001) and hyperplastic polyps (52 vs 114; p<0.001).11

Another randomized study on colonoscopy with CAD also 
showed an increased ADR for colorectal polyps, in particular 
small polyps (≤5 mm and 6–9 mm), compared with colonoscopy 
without CAD.12 

What is artificial intelligence?
Arti�cial intelligence (AI) refers to the ability of a computer to 
perform a task associated with intelligent beings, including 

‘cognitive’ functions that might mimic the human mind, such as 
the ability to ‘learn’. AI has evolved over the past few decades and, 
with ‘deep learning’ based on deep (arti�cial) neural networks 
inspired by the mammalian brain, has dramatically improved the 
e�ciencies of workplaces and ampli�ed what humans can do. It 
has also had a great impact in the �eld of medicine.

Application of AI in gastroenterology
Teaching or learning advanced endoscopy, such as magnifying 
endoscopy, takes a long time and very few people have excellent 
skills in this technology. The advent of AI has helped transfer the 
expertise of a few to the hands and minds of many.
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GLP-1 agonists mimic the e�ect of incretin (a gut-derived 
hormone), which stimulates insulin secretion, suppresses 
glucagon secretion, slows gastric emptying and reduces appetite 
by increasing satiety. GLP-1 agonists also reduce body weight 
and improve cardiovascular pro�les.2 In a phase II, double-blind 
study (n=320), semaglutide (a GLP-1 agonist) demonstrated the 
highest response rate in terms of NASH resolution ever reported 
for any pharmacological agent in patients with NASH and liver 
�brosis. NASH resolution with no worsening of �brosis was 
achieved in 40%, 36% and 59% of patients after 72 weeks of 
treatment with semaglutide 0.1 mg, 0.2 mg and 0.4 mg, 
respectively, compared with 17% in the placebo group (p<0.001 
for semaglutide 0.4 mg vs placebo).7 The study also revealed an 
inverse correlation between increasing semaglutide dose and 
the likelihood of �brosis progression.7

Farnesoid X receptor agonist
Farnesoid X receptor (FXR), a nuclear receptor highly expressed in 
the liver, is involved in glucose and lipid metabolism. Preclinical 
studies have shown that obeticholic acid, a �rst-generation, 
potent FXR agonist, improved insulin sensitivity and had 
anti-in�ammatory and anti�brotic e�ects in the liver. The 
18-month interim analysis of a phase III randomized controlled 
trial (n=931) showed signi�cant improvement in �brosis (by ≥1 
stage) in 23% and 18% of NASH patients with liver �brosis who 
received obeticholic acid 25 mg and 10 mg, respectively, 
compared with 12% of patients who received placebo 
(p=0.0002).8 Despite these �ndings, wider use of obeticholic acid 
may be limited by its side e�ects of pruritus and atherogenic 
dyslipidaemia, particularly at the daily dose of 25 mg.

Other agents
PF-05221304, an acetyl-CoA carboxylase inhibitor that targets de 
novo lipogenesis in the liver, has shown profound liver fat 
reduction in patients with NAFLD, compared with placebo, in a 
phase IIa randomized clinical trial.9 

Lani�branor, a pan–peroxisome proliferator-activated receptor 
agonist, has demonstrated e�cacy in reducing disease activity 

without worsening of �brosis in patients with active NASH in a 
phase IIb, randomized trial.10 

Liver-directed, selective thyroid hormone receptor-β agonists, 
such as resmetirom, that increase hepatic fat metabolism with 
limited lipotoxicity are also being investigated for the treatment 
of NASH. Resmetirom resulted in hepatic fat reduction in patients 
with NASH in a 36-week phase II clinical trial.11 

All these drugs are undergoing further assessment in phase III 
trials for NAFLD. 

Of note, phase II studies of “pure” anti-in�ammatory drugs, such 
as simtuzumab, selonsertib and cenicriviroc, have not shown 
improvements in hepatic in�ammation or �brosis in patients 
with NASH. These drugs may not be e�ective as monotherapy 
because the root causes of NASH, ie, obesity or metabolic 
dysfunction, are not being addressed, commented Professor Wong. 

Conclusion
Weight reduction is associated with NASH resolution, but most 
patients will also need pharmacological treatment. A good 
metabolic drug with bene�cial e�ects on body weight and 
metabolism would be preferred not only for treating NASH but 
also the related cardiovascular and metabolic outcomes. Upstream 
metabolic drugs should be the backbone of NASH treatment. 
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NASH is a progressive form of NAFLD
Non-alcoholic fatty liver disease (NAFLD) is a major cause of chronic 
liver disease with a high prevalence of about 30% worldwide, 
including Asia.1 Non-alcoholic steatohepatitis (NASH) – the active 
form of NAFLD – is characterized by hepatocyte injury, liver 
in�ammation and progression of �brosis.2 It is an important cause 
of liver morbidity as the disease may progress to cirrhosis and 
hepatocellular carcinoma (HCC). Recent data from the US have 
revealed that NASH was the second most common indication for 
liver transplantation in 2019 and the fastest increasing indication. It 
was also the leading indication for liver transplantation among 
women without HCC.3 
 
Weight reduction results in resolution of NASH
A 52-week prospective study of NASH patients (n=293) with a 
mean body mass index of 31.3 kg/m2 showed that weight loss 
through lifestyle intervention caused resolution of NASH, and the 

rate of NASH resolution increased with increased percentage of 
weight loss. In patients who lost ≥10% of body weight, 90% had 
resolution of NASH and 81% had a reduction in �brosis score.4 

Weight reduction also predicts remission of NAFLD in non-obese 
patients. A community-based randomized controlled trial (n=154) 
demonstrated that half of non-obese patients achieved NAFLD 
remission with 3–5% weight reduction after 1 year of lifestyle 
intervention, but the same outcome required a 7–10% weight 
reduction in obese patients. Thus, modest weight reduction may 
be su�cient in non-obese patients.5 

As weight reduction is di�cult to sustain, especially in obese 
patients, many patients will need pharmacological treatment to 
control NAFLD, noted Professor Wong.

Potential pharmacological treatments for NASH
While there is currently no approved therapy, several drugs 
available for other indications have been studied for the 
treatment of NASH (Table).6

Glucagon-like peptide-1 receptor agonists
Several antidiabetic medications with cardioprotective and 
renoprotective bene�ts, eg, glucagon-like peptide-1 (GLP-1) 
agonists and sodium-glucose transport protein 2 (SGLT2) 
inhibitors, are being investigated in phase III trials for the 
treatment of NASH.6 

In gastrointestinal (GI) endoscopy, AI can be used in detection and 
characterization of cancers and polyps and quality control. 

Cancer detection with oesophago-gastro-duodenoscopy and AI
Two recently published studies demonstrated the ability of 
AI-based diagnostic systems with convolutional neural networks 
(CNNs) to detect pharyngeal cancer from still and video 
endoscopic images (white light or narrow-band imaging) with 
high sensitivity.1,2 

Studies that compared the diagnostic results for oesophageal 
squamous cell carcinoma (ESCC) by deep learning-based AI 
systems and endoscopists (senior, mid and junior level) revealed 
that AI outperformed endoscopists regardless of experience 
level in terms of sensitivity, speci�city, accuracy, positive 
predictive value and negative predictive value and improved 
diagnostic performance in screening of early ESCC.3,4 

Using endoscopic images from patients with super�cial ESCC, a 
study showed favourable performance of a deep learning-based 
AI system in diagnosing invasion depth and di�erentiating 
pathological mucosal and submucosal microinvasive (SM1) 
cancers from submucosal deep invasive (SM2/3) cancers with 
high sensitivity, speci�city, positive predictive value, negative 
predictive value and accuracy that were comparable to 
experienced endoscopists.5 

Furthermore, early oesophageal neoplasia in Barrett’s oesophagus 
can also be detected by a CNN system with high sensitivity, 
speci�city and accuracy. The object detection algorithm was also 
able to draw a localization box around the areas of dysplasia with 
high precision and at a speed that allowed real-time 
implementation.6 Nevertheless, quality images are necessary for 

the precision, which still relies heavily on good control of the 
machine by trained human hands, commented Dr. Chan. 

Deep learning-based AI systems developed for early gastric 
cancer (EGC) diagnosis were able to di�erentiate between 
gastritis and EGC, identify and delineate EGCs and determine the 
depth of invasion of gastric cancer with high accuracy, sensitivity, 
speci�city and positive and negative predictive values.7-9

A meta-analysis of 19 studies showed a high overall AI accuracy 
for the diagnosis of upper GI neoplasia that was independent of 
the underlying condition. Although the sensitivity and speci�city 
values in older studies were marginal compared with the 
standard (90%), improvements in the technology over time have 
increased the sensitivity and speci�city values to nearly 95% in 
more recent studies.10 

Polyp detection and characterization with colonoscopy and AI
Newly developed computer-aided detection (CAD) platforms have 
a high polyp detection rate and can locate polyps even from 
quickly �ipped images and behind folds, noted Dr Chan. In a 
prospective randomized controlled study published recently, 
patients were randomized to standard colonoscopy (n=536) or 
colonoscopy with computer-aided diagnosis (n=522). The 
automatic polyp detection system signi�cantly increased adenoma 
detection rates (ADRs; 20.3% vs 29.1%; p<0.001) and detected a 
signi�cantly higher number of diminutive adenoma (102 vs 185; 
p<0.001) and hyperplastic polyps (52 vs 114; p<0.001).11

Another randomized study on colonoscopy with CAD also 
showed an increased ADR for colorectal polyps, in particular 
small polyps (≤5 mm and 6–9 mm), compared with colonoscopy 
without CAD.12 

What is artificial intelligence?
Arti�cial intelligence (AI) refers to the ability of a computer to 
perform a task associated with intelligent beings, including 

‘cognitive’ functions that might mimic the human mind, such as 
the ability to ‘learn’. AI has evolved over the past few decades and, 
with ‘deep learning’ based on deep (arti�cial) neural networks 
inspired by the mammalian brain, has dramatically improved the 
e�ciencies of workplaces and ampli�ed what humans can do. It 
has also had a great impact in the �eld of medicine.

Application of AI in gastroenterology
Teaching or learning advanced endoscopy, such as magnifying 
endoscopy, takes a long time and very few people have excellent 
skills in this technology. The advent of AI has helped transfer the 
expertise of a few to the hands and minds of many.

Figure. The proposed systematic screening protocol for detection of early gastric cancer15
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herbal medicine was the most common causative agent in Asian 
countries.9-10 Our study also shows a similar pattern with 9 out of 
20 patients (45%) in the DILI group having a causative agent due 
to herbal medicine or traditional Chinese medication. Despite the 
overall good prognosis in most DILI patients, a small group of 
patients may progress to liver failure resulting in mortality. There 
is generally no speci�c treatment for DILI apart from a selective 
group of drugs (e.g. N-acetylcysteine for paracetamol overdose), 
thus early recognition is very important to prevent ongoing liver 
injury by the o�ending agent. 

Conclusion
In conclusion, the common causes of severe ALI in Hong Kong 
included ischemic hepatitis, biliary pathology, viral hepatitis and 
DILI. Ischemic hepatitis was associated with high mortality thus 
early recognition with treatment aiming at reperfusion would be 
vital. Biliary pathology has always been an under-recognized 
cause of ALI and physicians should have a higher clinical 
suspicion when encounter patient with abdominal pain and ALI. 
Viral hepatitis B remained the leading viral cause in Hong Kong 
and early initiation of antiviral is recommended to prevent 
adverse outcome. Diagnosis and identi�cation of the causative 
drug in DILI can be challenging. Obtaining a detailed drug history, 
in particular the use of herbal medication, is essential in Chinese 
population. Prospective studies with larger sample size are 
warranted in the future to further evaluate the clinical 
characteristics of each subgroup of patients.  
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Serum ALT data was identi�ed through the Department of 
Pathology computerized biochemical database. Additional data 
were obtained from electronic medical records (ePR) for analysis 
including patient demographics and co-morbidities. Primary 
outcome was 30-day all-cause mortality from the collection date 
of ALT ≥1000 U/L.  Secondary outcomes included length of 
hospital stay, need of ICU admission and liver transplantation. 
Data analysis was performed using SPSS version 23.0 software. 

Results 
There were 338 patients with one of more episodes of ALT 
≥1000 U/L admitted to Tseung Kwan O Hospital between 
January 2017 and December 2019. A total of 313 patients were 
�nally included in the study after excluding patients based on the 
exclusion criteria (12 patients died on arrival before further 
investigations could be made, 9 patients were non-Chinese and 4 
patients were under 18 years old).  Baseline demographic data 
and clinical characteristics were summarized in Table. 

Etiology and outcome
The distribution of etiologies and survival outcome are shown in 
Figure. Among the 313 patients with ALT ≥ 1000 U/L, the most 
common causes of ALI included acute ischemia (163, 52.1%), 
biliary pathology (60, 19.2%), viral hepatitis (44, 14.1%) and DILI 
(20, 6.4%). Fourteen patients (4.5%) had no identi�able cause 
after reviewing the clinical history and excluding the common 
causes of ALI. In patients with a more extreme elevation of ALT 

≥3000 U/L, ischemic hepatitis remained the leading cause (41; 
70.1%), followed by viral hepatitis (9: 15.5%) and DILI (3:5.2%). 

Primary outcome
The overall 30-day mortality rate was 43.1% (135 patients). Most 
of them (123, 91.1%) su�ered from ischemic hepatitis, followed 
by biliary pathology (4, 3%), in�ltrative liver disease (4, 3%), viral 
hepatitis (2, 1.5%), heat stroke (1, 0.7%) and 1 patient (0.7%) 
su�ered from an unknown cause of acute liver injury. Among the 
di�erent causes of ALI, ischemic hepatitis (OR 40, 95% CL 
5.1-315.2, p<0.001) and hepatitis due to in�ltrative liver disease 
(OR 26, 95% CI 1.8 – 367.7, p=0.002) were found to be associated 
with higher mortality.

Secondary outcomes
A total of 71 (22.7%) patients in our study required ICU admission. 
Sixty-four (90%) of them had ischemic hepatitis, followed by 2 
(2.8%) patients with biliary pathology, 2 (2.8%) patients with DILI 
and 2 (2.8%) patients with heat stroke. Ischemic hepatitis (OR 8.4, 
95% CI 1.1-65.8, p=0.043) and heat stroke (OR 26, 95% CI 1.1-604.5, 
p=0.042) were associated with an increased likelihood of ICU 
admission. The median length of stay (LOS) was 6 (3-12) days for 
all the patients admitted in our study. Patients who survived had a 
longer median LOS than those who died (8 [5-15] days vs 3 days 
[1-9], p<0.001). The median LOS among the top four common 
causes of ALI were 7 (4-10) days in the ischemic group, 7 (4-9) days 
in the biliary group, 5 (4-8) days in the viral hepatitis group and 9.5 
(7-14) days in the DILI group. Liver transplantation was not 
performed in any of the patients in our study. 

Discussion
Several studies1-4 have been published in the literature evaluating 
the etiologies and outcomes of severe acute liver injury but only a 
few studies focused on Chinese population.3,4 To our knowledge, 
this is the �rst study evaluating the common etiologies and 
clinical outcomes of patients with ALT ≥1000 U/L in Hong Kong.  

Our study con�rmed that ischemic hepatitis was the most 
common cause of severe acute liver injury in Hong Kong. Over 
50% of patients with ALT ≥ 1000 U/L and 70% of patient with 
≥3000 U/L in our study were due to ischemic hepatitis which was 
consistent with �ndings from previous studies from other 
localities.1-4 Although ischemic hepatitis is a potentially reversible 
condition, it is associated with high mortality and often requires 
ICU care. It has been reported that ischemic hepatitis was 
associated with >50% mortality5 and our study showed that 75% 
of patient with ischemic hepatitis died during their hospital stay.  
The direct cause of death is usually due to the underlying illness, 
and not the liver injury itself. Early detection with prompt 
treatment aiming at correcting the underlying cause of 
hypoperfusion is therefore the key to achieve a better patient 
outcome.

The second most common cause of severe ALI was found to be 
biliary pathology which is contrary to the traditional teaching of 
di�erential diagnosis for ALI. Biliary obstruction is usually 
associated with cholestasis and less commonly presented with 
severe transaminitis. However, recent studies have reported 
biliary obstruction as being one of the most common causes of 
marked elevation of ALT in both in the Western and Asian 

regions.1-2,4 The proposed mechanism of hepatocellular injury 
with biliary obstruction is due to an increase in biliary pressure 
resulting in retained bile salt which leads to bile salt induced 
hepatocyte necrosis or apoptosis.6 Apart from biliary obstruction, 
7 patients in our study with cholecystitis but without evidence of 
choledocholithiasis were also found to have marked elevation of 
ALT. One postulation is that there could be small stones passing 
through the biliary duct with transient biliary obstruction and 
biochemical abnormality. By the time of investigation, these 
stones had already passed, and thus no evidence of common bile 
duct (CBD) obstruction could be documented.  Other proposed 
mechanisms suggested that the presence of free radical reactions 
in cholecystitis induces oxidative stress and liver injury.7-8 The 
in�ammation in the gallbladder may also cause in�ammation in 
the nearby liver tissue, resulting in ALI. 

Viral hepatitis was unsurprisingly found to be the third common 
cause of severe ALI and is consistent with previous studies. The 
type of viral hepatitis was di�erent from the Western countries. 
Hepatitis B virus (HBV) infection is still prevalent in Hong Kong 
and was the commonest cause of severe ALI in our patients 
whereas hepatitis C virus (HCV) infection is more commonly 
found in the Western population. 

Drug induced liver injury was the fourth most common cause of 
severe ALI in this study. It was consistently found to be one of the 
top common causes reported in the literature. The type of 
causative drug seemed to be di�erent between Western and 
Asian countries. Antibiotics were shown to be the most common 
cause of DILI in United State and European countries whereas 
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herbal medicine was the most common causative agent in Asian 
countries.9-10 Our study also shows a similar pattern with 9 out of 
20 patients (45%) in the DILI group having a causative agent due 
to herbal medicine or traditional Chinese medication. Despite the 
overall good prognosis in most DILI patients, a small group of 
patients may progress to liver failure resulting in mortality. There 
is generally no speci�c treatment for DILI apart from a selective 
group of drugs (e.g. N-acetylcysteine for paracetamol overdose), 
thus early recognition is very important to prevent ongoing liver 
injury by the o�ending agent. 

Conclusion
In conclusion, the common causes of severe ALI in Hong Kong 
included ischemic hepatitis, biliary pathology, viral hepatitis and 
DILI. Ischemic hepatitis was associated with high mortality thus 
early recognition with treatment aiming at reperfusion would be 
vital. Biliary pathology has always been an under-recognized 
cause of ALI and physicians should have a higher clinical 
suspicion when encounter patient with abdominal pain and ALI. 
Viral hepatitis B remained the leading viral cause in Hong Kong 
and early initiation of antiviral is recommended to prevent 
adverse outcome. Diagnosis and identi�cation of the causative 
drug in DILI can be challenging. Obtaining a detailed drug history, 
in particular the use of herbal medication, is essential in Chinese 
population. Prospective studies with larger sample size are 
warranted in the future to further evaluate the clinical 
characteristics of each subgroup of patients.  
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Serum ALT data was identi�ed through the Department of 
Pathology computerized biochemical database. Additional data 
were obtained from electronic medical records (ePR) for analysis 
including patient demographics and co-morbidities. Primary 
outcome was 30-day all-cause mortality from the collection date 
of ALT ≥1000 U/L.  Secondary outcomes included length of 
hospital stay, need of ICU admission and liver transplantation. 
Data analysis was performed using SPSS version 23.0 software. 

Results 
There were 338 patients with one of more episodes of ALT 
≥1000 U/L admitted to Tseung Kwan O Hospital between 
January 2017 and December 2019. A total of 313 patients were 
�nally included in the study after excluding patients based on the 
exclusion criteria (12 patients died on arrival before further 
investigations could be made, 9 patients were non-Chinese and 4 
patients were under 18 years old).  Baseline demographic data 
and clinical characteristics were summarized in Table. 

Etiology and outcome
The distribution of etiologies and survival outcome are shown in 
Figure. Among the 313 patients with ALT ≥ 1000 U/L, the most 
common causes of ALI included acute ischemia (163, 52.1%), 
biliary pathology (60, 19.2%), viral hepatitis (44, 14.1%) and DILI 
(20, 6.4%). Fourteen patients (4.5%) had no identi�able cause 
after reviewing the clinical history and excluding the common 
causes of ALI. In patients with a more extreme elevation of ALT 

≥3000 U/L, ischemic hepatitis remained the leading cause (41; 
70.1%), followed by viral hepatitis (9: 15.5%) and DILI (3:5.2%). 

Primary outcome
The overall 30-day mortality rate was 43.1% (135 patients). Most 
of them (123, 91.1%) su�ered from ischemic hepatitis, followed 
by biliary pathology (4, 3%), in�ltrative liver disease (4, 3%), viral 
hepatitis (2, 1.5%), heat stroke (1, 0.7%) and 1 patient (0.7%) 
su�ered from an unknown cause of acute liver injury. Among the 
di�erent causes of ALI, ischemic hepatitis (OR 40, 95% CL 
5.1-315.2, p<0.001) and hepatitis due to in�ltrative liver disease 
(OR 26, 95% CI 1.8 – 367.7, p=0.002) were found to be associated 
with higher mortality.

Secondary outcomes
A total of 71 (22.7%) patients in our study required ICU admission. 
Sixty-four (90%) of them had ischemic hepatitis, followed by 2 
(2.8%) patients with biliary pathology, 2 (2.8%) patients with DILI 
and 2 (2.8%) patients with heat stroke. Ischemic hepatitis (OR 8.4, 
95% CI 1.1-65.8, p=0.043) and heat stroke (OR 26, 95% CI 1.1-604.5, 
p=0.042) were associated with an increased likelihood of ICU 
admission. The median length of stay (LOS) was 6 (3-12) days for 
all the patients admitted in our study. Patients who survived had a 
longer median LOS than those who died (8 [5-15] days vs 3 days 
[1-9], p<0.001). The median LOS among the top four common 
causes of ALI were 7 (4-10) days in the ischemic group, 7 (4-9) days 
in the biliary group, 5 (4-8) days in the viral hepatitis group and 9.5 
(7-14) days in the DILI group. Liver transplantation was not 
performed in any of the patients in our study. 

Discussion
Several studies1-4 have been published in the literature evaluating 
the etiologies and outcomes of severe acute liver injury but only a 
few studies focused on Chinese population.3,4 To our knowledge, 
this is the �rst study evaluating the common etiologies and 
clinical outcomes of patients with ALT ≥1000 U/L in Hong Kong.  

Our study con�rmed that ischemic hepatitis was the most 
common cause of severe acute liver injury in Hong Kong. Over 
50% of patients with ALT ≥ 1000 U/L and 70% of patient with 
≥3000 U/L in our study were due to ischemic hepatitis which was 
consistent with �ndings from previous studies from other 
localities.1-4 Although ischemic hepatitis is a potentially reversible 
condition, it is associated with high mortality and often requires 
ICU care. It has been reported that ischemic hepatitis was 
associated with >50% mortality5 and our study showed that 75% 
of patient with ischemic hepatitis died during their hospital stay.  
The direct cause of death is usually due to the underlying illness, 
and not the liver injury itself. Early detection with prompt 
treatment aiming at correcting the underlying cause of 
hypoperfusion is therefore the key to achieve a better patient 
outcome.

The second most common cause of severe ALI was found to be 
biliary pathology which is contrary to the traditional teaching of 
di�erential diagnosis for ALI. Biliary obstruction is usually 
associated with cholestasis and less commonly presented with 
severe transaminitis. However, recent studies have reported 
biliary obstruction as being one of the most common causes of 
marked elevation of ALT in both in the Western and Asian 

regions.1-2,4 The proposed mechanism of hepatocellular injury 
with biliary obstruction is due to an increase in biliary pressure 
resulting in retained bile salt which leads to bile salt induced 
hepatocyte necrosis or apoptosis.6 Apart from biliary obstruction, 
7 patients in our study with cholecystitis but without evidence of 
choledocholithiasis were also found to have marked elevation of 
ALT. One postulation is that there could be small stones passing 
through the biliary duct with transient biliary obstruction and 
biochemical abnormality. By the time of investigation, these 
stones had already passed, and thus no evidence of common bile 
duct (CBD) obstruction could be documented.  Other proposed 
mechanisms suggested that the presence of free radical reactions 
in cholecystitis induces oxidative stress and liver injury.7-8 The 
in�ammation in the gallbladder may also cause in�ammation in 
the nearby liver tissue, resulting in ALI. 

Viral hepatitis was unsurprisingly found to be the third common 
cause of severe ALI and is consistent with previous studies. The 
type of viral hepatitis was di�erent from the Western countries. 
Hepatitis B virus (HBV) infection is still prevalent in Hong Kong 
and was the commonest cause of severe ALI in our patients 
whereas hepatitis C virus (HCV) infection is more commonly 
found in the Western population. 

Drug induced liver injury was the fourth most common cause of 
severe ALI in this study. It was consistently found to be one of the 
top common causes reported in the literature. The type of 
causative drug seemed to be di�erent between Western and 
Asian countries. Antibiotics were shown to be the most common 
cause of DILI in United State and European countries whereas 

A retrospective analysis of the diagnostic performance of an 
AI-based system, EndoBRAIN, found that it could accurately 
detect the presence of polyps from still images produced via 
white-light microscopy or endocytoscopy with a high sensitivity, 
speci�city and negative predictive value compared with 
endoscopist trainees, but the results of polyp characterization 
were comparable between the AI system and humans.13  

Quality control
Oesophago-gastro-duodenoscopy (OGD) is a pivotal procedure 
in the diagnosis of upper GI lesions, but protocols from practice 
guidelines are often not well followed due to shortage of 
supervision and availability of practical tools, especially in 
developing countries. A meta-analysis of 10 studies (n=3,787) 
showed that 11.3% of upper GI cancers were missed at endoscopy 
within 3 years before diagnosis.14 Therefore, a systematic 
screening protocol was suggested by Professor Kenshi Yao from 
Japan where 22 endoscopic photos should be captured in the 
entire stomach to reduce the missed detection rate (Figure).15 

Various AI systems have been developed to improve the OGD 
performance of, and assist training for, endoscopists. For 
example, the WISENSE system – developed by a Chinese group 
using the methods of deep CNNs and deep reinforcement 
learning – reduced the blind spot rate of OGD procedures and 
improved the quality of endoscopy.16 

Future directions
The use of AI systems in detection and characterization of 
malignant conditions can be extended to premalignant 
conditions, such as intestinal metaplasia, atrophic gastritis and 
Helicobacter pylori infection. In the future, the systems may be 

able to generate an automated endoscopy report with relevant 
photographic documentation, standardized terminology and 
inclusion of performance measures as de�ned by international 
guidelines, commented Dr. Chan. 

Conclusion
The use of AI in gastroenterology has increased e�ciency and 
improved the quality of OGD, and it is becoming an important 
tool for education and training of less experienced endoscopists. 
However, AI cannot replace trained endoscopists as the �eld still 
requires basic endoscopy skills. Furthermore, the use of advanced 
imaging techniques for characterization requires thorough 
training to capture stable endoscopic images. Hence, the good 
diagnostic performances of the current AI systems for both upper 
and lower GI endoscopy and well-trained endoscopists are 
complementary in improving the quality of daily endoscopy.
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Introduction
Severe acute liver injury (ALI) contributes to signi�cant morbidity 
and mortality and is frequently seen especially in critical illness. 
Early recognition, identi�cation and treatment of the underlying 
cause are required for better clinical outcome. However, there 
have been limited studies1-4 assessing the most common etiology 

of severe acute liver injury. Many of these publications involved 
small number of patients and their conclusions may not be 
applicable to our locality. This study aimed to investigate the 
common causes and outcomes of serum ALT ≥1000 U/L in 
patients admitted to a district hospital in Hong Kong.  

Methods 
Study design
This was a retrospective, single center cohort study conducted in 
Tseung Kwan O Hospital, a regional hospital in HK, between Jan 
2017 – Dec 2019. Inclusion criteria included patients admitted 
with one or more episodes of ALT ≥1000 U/L. Exclusion criteria 
were (1) age under 18 years old, (2) non-ethnic-Chinese, (3) died or 
were discharged before evaluation of the cause of increased ALT. 

A retrospective study into etiologies and clinical outcomes of severe 
acute liver injury in Hong Kong

(Summary of Thesis 2021)

Dr. Gloria Ka-Yan Chan
Department of Medicine
Tseung Kwan O Hospital
Hong Kong
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* Other liver disease included 1 chronic hepatitis C, 2 alcoholic liver disease and 25 non-alcoholic fatty liver disease 
Data were expressed as mean +/-SD, median (IQR) or n (%).
CHB, chronic hepatitis B; DM diabetes mellitus; HT, hypertension; CKD, chronic kidney disease; IHD, ischemic heart disease; CHF, congestive heart failure; 
CVA, cardiovascular accident; COPD, chronic obstructive pulmonary disease; ALP, alkaline phosphatase; ALT, alanine aminotransferase; INR, international 
normalised ratio; HCO3, bicarbonate.

Table. Baseline characteristic of patients with ALT ≥1000 U/L

Demographics 
Age (y), mean +/-SD
Males, n (%)

Comorbidities
CHB
Other liver disease* 
Liver cirrhosis
DM
HT
CKD
IHD
CHF
CVA
COPD
Asthma
History of cancer
Presence of active cancer

Biochemistry 
Platelet (10^9/L), median (IQR)
Serum creatinine (umol/L), median (IQR)
Albumin (g/L), mean +/-SD
Bilirubin (umol/L), median (IQR)
ALP (U/L), median (IQR) 
ALT (U/L), median (IQR)
INR, median (IQR)
pH, mean +/-SD
HCO3 (mmol/L), mean +/-SD

Total (n=313) 

65.4+/-18.1
183 (58.5) 

45 (14.4)
25 (7.9)
12 (3.8) 

86 (27.5) 
155 (49.5) 
60 (19.2)
64 (20.4)
60 (19.2) 
35 (11.2) 
20 (6.4) 

3 (1)
48 (15.3)
23 (7.3) 

135 (73-195)
158 (78-381)

27.7+/-8.2
52 (28-99)

193 (135-297)
1726 (1178-2519)

1.8 (1.2-2.7)
7.20+/-0.22
16.1+/-7.3

Patients who survived
(n= 178)

58.8+/-18.9
96 (53.9)

32 (18)
17 (9.5)
6 (3.4) 

38 (21.3)
67 (37.6)
19 (10.7) 
28 (15.7)
29 (16.3) 
10 (5.6) 
8 (4.5) 
1 (0.6) 

21 (11.8) 
7 (3.9) 

160 (110-220)
85 (67-140)
31.5+/-7.1

55 (32-100)
210 (147-313)

1378 (1115-2171)
1.3 (1.1-1.9)
7.36+/-0.09
20.7+/-6.6

Patients who died                             
(n=135)

74.1+/-12.4
87 (64.4)

13 (9.6)
8 (5.9)
6 (4.4)

48 (35.6) 
88 (65.2) 
41 (30.4)
36 (26.7) 
31 (23)

25 (18.5) 
12 (8.9)
2 (1.5) 
27 (20) 

16 (11.9) 

84 (46-155)
381 (222-527)

22.7+/-6.8
43 (25-97)

175 (118-277)
2043 (1405-3247)

2.6 (2.0-4.0)
7.09+/-0.21
12.8+/-5.8

p value

<0.001
0.06

0.05
0.1

0.77
0.005

<0.001
<0.001

0.02
0.14

<0.001
0.16
0.58
0.05
0.01

<0.001
<0.001
<0.001

0.09
0.017

<0.001
<0.001
<0.001
<0.001

herbal medicine was the most common causative agent in Asian 
countries.9-10 Our study also shows a similar pattern with 9 out of 
20 patients (45%) in the DILI group having a causative agent due 
to herbal medicine or traditional Chinese medication. Despite the 
overall good prognosis in most DILI patients, a small group of 
patients may progress to liver failure resulting in mortality. There 
is generally no speci�c treatment for DILI apart from a selective 
group of drugs (e.g. N-acetylcysteine for paracetamol overdose), 
thus early recognition is very important to prevent ongoing liver 
injury by the o�ending agent. 

Conclusion
In conclusion, the common causes of severe ALI in Hong Kong 
included ischemic hepatitis, biliary pathology, viral hepatitis and 
DILI. Ischemic hepatitis was associated with high mortality thus 
early recognition with treatment aiming at reperfusion would be 
vital. Biliary pathology has always been an under-recognized 
cause of ALI and physicians should have a higher clinical 
suspicion when encounter patient with abdominal pain and ALI. 
Viral hepatitis B remained the leading viral cause in Hong Kong 
and early initiation of antiviral is recommended to prevent 
adverse outcome. Diagnosis and identi�cation of the causative 
drug in DILI can be challenging. Obtaining a detailed drug history, 
in particular the use of herbal medication, is essential in Chinese 
population. Prospective studies with larger sample size are 
warranted in the future to further evaluate the clinical 
characteristics of each subgroup of patients.  
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Serum ALT data was identi�ed through the Department of 
Pathology computerized biochemical database. Additional data 
were obtained from electronic medical records (ePR) for analysis 
including patient demographics and co-morbidities. Primary 
outcome was 30-day all-cause mortality from the collection date 
of ALT ≥1000 U/L.  Secondary outcomes included length of 
hospital stay, need of ICU admission and liver transplantation. 
Data analysis was performed using SPSS version 23.0 software. 

Results 
There were 338 patients with one of more episodes of ALT 
≥1000 U/L admitted to Tseung Kwan O Hospital between 
January 2017 and December 2019. A total of 313 patients were 
�nally included in the study after excluding patients based on the 
exclusion criteria (12 patients died on arrival before further 
investigations could be made, 9 patients were non-Chinese and 4 
patients were under 18 years old).  Baseline demographic data 
and clinical characteristics were summarized in Table. 

Etiology and outcome
The distribution of etiologies and survival outcome are shown in 
Figure. Among the 313 patients with ALT ≥ 1000 U/L, the most 
common causes of ALI included acute ischemia (163, 52.1%), 
biliary pathology (60, 19.2%), viral hepatitis (44, 14.1%) and DILI 
(20, 6.4%). Fourteen patients (4.5%) had no identi�able cause 
after reviewing the clinical history and excluding the common 
causes of ALI. In patients with a more extreme elevation of ALT 

≥3000 U/L, ischemic hepatitis remained the leading cause (41; 
70.1%), followed by viral hepatitis (9: 15.5%) and DILI (3:5.2%). 

Primary outcome
The overall 30-day mortality rate was 43.1% (135 patients). Most 
of them (123, 91.1%) su�ered from ischemic hepatitis, followed 
by biliary pathology (4, 3%), in�ltrative liver disease (4, 3%), viral 
hepatitis (2, 1.5%), heat stroke (1, 0.7%) and 1 patient (0.7%) 
su�ered from an unknown cause of acute liver injury. Among the 
di�erent causes of ALI, ischemic hepatitis (OR 40, 95% CL 
5.1-315.2, p<0.001) and hepatitis due to in�ltrative liver disease 
(OR 26, 95% CI 1.8 – 367.7, p=0.002) were found to be associated 
with higher mortality.

Secondary outcomes
A total of 71 (22.7%) patients in our study required ICU admission. 
Sixty-four (90%) of them had ischemic hepatitis, followed by 2 
(2.8%) patients with biliary pathology, 2 (2.8%) patients with DILI 
and 2 (2.8%) patients with heat stroke. Ischemic hepatitis (OR 8.4, 
95% CI 1.1-65.8, p=0.043) and heat stroke (OR 26, 95% CI 1.1-604.5, 
p=0.042) were associated with an increased likelihood of ICU 
admission. The median length of stay (LOS) was 6 (3-12) days for 
all the patients admitted in our study. Patients who survived had a 
longer median LOS than those who died (8 [5-15] days vs 3 days 
[1-9], p<0.001). The median LOS among the top four common 
causes of ALI were 7 (4-10) days in the ischemic group, 7 (4-9) days 
in the biliary group, 5 (4-8) days in the viral hepatitis group and 9.5 
(7-14) days in the DILI group. Liver transplantation was not 
performed in any of the patients in our study. 

Discussion
Several studies1-4 have been published in the literature evaluating 
the etiologies and outcomes of severe acute liver injury but only a 
few studies focused on Chinese population.3,4 To our knowledge, 
this is the �rst study evaluating the common etiologies and 
clinical outcomes of patients with ALT ≥1000 U/L in Hong Kong.  

Our study con�rmed that ischemic hepatitis was the most 
common cause of severe acute liver injury in Hong Kong. Over 
50% of patients with ALT ≥ 1000 U/L and 70% of patient with 
≥3000 U/L in our study were due to ischemic hepatitis which was 
consistent with �ndings from previous studies from other 
localities.1-4 Although ischemic hepatitis is a potentially reversible 
condition, it is associated with high mortality and often requires 
ICU care. It has been reported that ischemic hepatitis was 
associated with >50% mortality5 and our study showed that 75% 
of patient with ischemic hepatitis died during their hospital stay.  
The direct cause of death is usually due to the underlying illness, 
and not the liver injury itself. Early detection with prompt 
treatment aiming at correcting the underlying cause of 
hypoperfusion is therefore the key to achieve a better patient 
outcome.

The second most common cause of severe ALI was found to be 
biliary pathology which is contrary to the traditional teaching of 
di�erential diagnosis for ALI. Biliary obstruction is usually 
associated with cholestasis and less commonly presented with 
severe transaminitis. However, recent studies have reported 
biliary obstruction as being one of the most common causes of 
marked elevation of ALT in both in the Western and Asian 

regions.1-2,4 The proposed mechanism of hepatocellular injury 
with biliary obstruction is due to an increase in biliary pressure 
resulting in retained bile salt which leads to bile salt induced 
hepatocyte necrosis or apoptosis.6 Apart from biliary obstruction, 
7 patients in our study with cholecystitis but without evidence of 
choledocholithiasis were also found to have marked elevation of 
ALT. One postulation is that there could be small stones passing 
through the biliary duct with transient biliary obstruction and 
biochemical abnormality. By the time of investigation, these 
stones had already passed, and thus no evidence of common bile 
duct (CBD) obstruction could be documented.  Other proposed 
mechanisms suggested that the presence of free radical reactions 
in cholecystitis induces oxidative stress and liver injury.7-8 The 
in�ammation in the gallbladder may also cause in�ammation in 
the nearby liver tissue, resulting in ALI. 

Viral hepatitis was unsurprisingly found to be the third common 
cause of severe ALI and is consistent with previous studies. The 
type of viral hepatitis was di�erent from the Western countries. 
Hepatitis B virus (HBV) infection is still prevalent in Hong Kong 
and was the commonest cause of severe ALI in our patients 
whereas hepatitis C virus (HCV) infection is more commonly 
found in the Western population. 

Drug induced liver injury was the fourth most common cause of 
severe ALI in this study. It was consistently found to be one of the 
top common causes reported in the literature. The type of 
causative drug seemed to be di�erent between Western and 
Asian countries. Antibiotics were shown to be the most common 
cause of DILI in United State and European countries whereas 
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herbal medicine was the most common causative agent in Asian 
countries.9-10 Our study also shows a similar pattern with 9 out of 
20 patients (45%) in the DILI group having a causative agent due 
to herbal medicine or traditional Chinese medication. Despite the 
overall good prognosis in most DILI patients, a small group of 
patients may progress to liver failure resulting in mortality. There 
is generally no speci�c treatment for DILI apart from a selective 
group of drugs (e.g. N-acetylcysteine for paracetamol overdose), 
thus early recognition is very important to prevent ongoing liver 
injury by the o�ending agent. 

Conclusion
In conclusion, the common causes of severe ALI in Hong Kong 
included ischemic hepatitis, biliary pathology, viral hepatitis and 
DILI. Ischemic hepatitis was associated with high mortality thus 
early recognition with treatment aiming at reperfusion would be 
vital. Biliary pathology has always been an under-recognized 
cause of ALI and physicians should have a higher clinical 
suspicion when encounter patient with abdominal pain and ALI. 
Viral hepatitis B remained the leading viral cause in Hong Kong 
and early initiation of antiviral is recommended to prevent 
adverse outcome. Diagnosis and identi�cation of the causative 
drug in DILI can be challenging. Obtaining a detailed drug history, 
in particular the use of herbal medication, is essential in Chinese 
population. Prospective studies with larger sample size are 
warranted in the future to further evaluate the clinical 
characteristics of each subgroup of patients.  
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Serum ALT data was identi�ed through the Department of 
Pathology computerized biochemical database. Additional data 
were obtained from electronic medical records (ePR) for analysis 
including patient demographics and co-morbidities. Primary 
outcome was 30-day all-cause mortality from the collection date 
of ALT ≥1000 U/L.  Secondary outcomes included length of 
hospital stay, need of ICU admission and liver transplantation. 
Data analysis was performed using SPSS version 23.0 software. 

Results 
There were 338 patients with one of more episodes of ALT 
≥1000 U/L admitted to Tseung Kwan O Hospital between 
January 2017 and December 2019. A total of 313 patients were 
�nally included in the study after excluding patients based on the 
exclusion criteria (12 patients died on arrival before further 
investigations could be made, 9 patients were non-Chinese and 4 
patients were under 18 years old).  Baseline demographic data 
and clinical characteristics were summarized in Table. 

Etiology and outcome
The distribution of etiologies and survival outcome are shown in 
Figure. Among the 313 patients with ALT ≥ 1000 U/L, the most 
common causes of ALI included acute ischemia (163, 52.1%), 
biliary pathology (60, 19.2%), viral hepatitis (44, 14.1%) and DILI 
(20, 6.4%). Fourteen patients (4.5%) had no identi�able cause 
after reviewing the clinical history and excluding the common 
causes of ALI. In patients with a more extreme elevation of ALT 

≥3000 U/L, ischemic hepatitis remained the leading cause (41; 
70.1%), followed by viral hepatitis (9: 15.5%) and DILI (3:5.2%). 

Primary outcome
The overall 30-day mortality rate was 43.1% (135 patients). Most 
of them (123, 91.1%) su�ered from ischemic hepatitis, followed 
by biliary pathology (4, 3%), in�ltrative liver disease (4, 3%), viral 
hepatitis (2, 1.5%), heat stroke (1, 0.7%) and 1 patient (0.7%) 
su�ered from an unknown cause of acute liver injury. Among the 
di�erent causes of ALI, ischemic hepatitis (OR 40, 95% CL 
5.1-315.2, p<0.001) and hepatitis due to in�ltrative liver disease 
(OR 26, 95% CI 1.8 – 367.7, p=0.002) were found to be associated 
with higher mortality.

Secondary outcomes
A total of 71 (22.7%) patients in our study required ICU admission. 
Sixty-four (90%) of them had ischemic hepatitis, followed by 2 
(2.8%) patients with biliary pathology, 2 (2.8%) patients with DILI 
and 2 (2.8%) patients with heat stroke. Ischemic hepatitis (OR 8.4, 
95% CI 1.1-65.8, p=0.043) and heat stroke (OR 26, 95% CI 1.1-604.5, 
p=0.042) were associated with an increased likelihood of ICU 
admission. The median length of stay (LOS) was 6 (3-12) days for 
all the patients admitted in our study. Patients who survived had a 
longer median LOS than those who died (8 [5-15] days vs 3 days 
[1-9], p<0.001). The median LOS among the top four common 
causes of ALI were 7 (4-10) days in the ischemic group, 7 (4-9) days 
in the biliary group, 5 (4-8) days in the viral hepatitis group and 9.5 
(7-14) days in the DILI group. Liver transplantation was not 
performed in any of the patients in our study. 

Discussion
Several studies1-4 have been published in the literature evaluating 
the etiologies and outcomes of severe acute liver injury but only a 
few studies focused on Chinese population.3,4 To our knowledge, 
this is the �rst study evaluating the common etiologies and 
clinical outcomes of patients with ALT ≥1000 U/L in Hong Kong.  

Our study con�rmed that ischemic hepatitis was the most 
common cause of severe acute liver injury in Hong Kong. Over 
50% of patients with ALT ≥ 1000 U/L and 70% of patient with 
≥3000 U/L in our study were due to ischemic hepatitis which was 
consistent with �ndings from previous studies from other 
localities.1-4 Although ischemic hepatitis is a potentially reversible 
condition, it is associated with high mortality and often requires 
ICU care. It has been reported that ischemic hepatitis was 
associated with >50% mortality5 and our study showed that 75% 
of patient with ischemic hepatitis died during their hospital stay.  
The direct cause of death is usually due to the underlying illness, 
and not the liver injury itself. Early detection with prompt 
treatment aiming at correcting the underlying cause of 
hypoperfusion is therefore the key to achieve a better patient 
outcome.

The second most common cause of severe ALI was found to be 
biliary pathology which is contrary to the traditional teaching of 
di�erential diagnosis for ALI. Biliary obstruction is usually 
associated with cholestasis and less commonly presented with 
severe transaminitis. However, recent studies have reported 
biliary obstruction as being one of the most common causes of 
marked elevation of ALT in both in the Western and Asian 

regions.1-2,4 The proposed mechanism of hepatocellular injury 
with biliary obstruction is due to an increase in biliary pressure 
resulting in retained bile salt which leads to bile salt induced 
hepatocyte necrosis or apoptosis.6 Apart from biliary obstruction, 
7 patients in our study with cholecystitis but without evidence of 
choledocholithiasis were also found to have marked elevation of 
ALT. One postulation is that there could be small stones passing 
through the biliary duct with transient biliary obstruction and 
biochemical abnormality. By the time of investigation, these 
stones had already passed, and thus no evidence of common bile 
duct (CBD) obstruction could be documented.  Other proposed 
mechanisms suggested that the presence of free radical reactions 
in cholecystitis induces oxidative stress and liver injury.7-8 The 
in�ammation in the gallbladder may also cause in�ammation in 
the nearby liver tissue, resulting in ALI. 

Viral hepatitis was unsurprisingly found to be the third common 
cause of severe ALI and is consistent with previous studies. The 
type of viral hepatitis was di�erent from the Western countries. 
Hepatitis B virus (HBV) infection is still prevalent in Hong Kong 
and was the commonest cause of severe ALI in our patients 
whereas hepatitis C virus (HCV) infection is more commonly 
found in the Western population. 

Drug induced liver injury was the fourth most common cause of 
severe ALI in this study. It was consistently found to be one of the 
top common causes reported in the literature. The type of 
causative drug seemed to be di�erent between Western and 
Asian countries. Antibiotics were shown to be the most common 
cause of DILI in United State and European countries whereas 

Figure. Distribution of causes and outcomes of patients admitted with ALT ≥1000 IU/L
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herbal medicine was the most common causative agent in Asian 
countries.9-10 Our study also shows a similar pattern with 9 out of 
20 patients (45%) in the DILI group having a causative agent due 
to herbal medicine or traditional Chinese medication. Despite the 
overall good prognosis in most DILI patients, a small group of 
patients may progress to liver failure resulting in mortality. There 
is generally no speci�c treatment for DILI apart from a selective 
group of drugs (e.g. N-acetylcysteine for paracetamol overdose), 
thus early recognition is very important to prevent ongoing liver 
injury by the o�ending agent. 

Conclusion
In conclusion, the common causes of severe ALI in Hong Kong 
included ischemic hepatitis, biliary pathology, viral hepatitis and 
DILI. Ischemic hepatitis was associated with high mortality thus 
early recognition with treatment aiming at reperfusion would be 
vital. Biliary pathology has always been an under-recognized 
cause of ALI and physicians should have a higher clinical 
suspicion when encounter patient with abdominal pain and ALI. 
Viral hepatitis B remained the leading viral cause in Hong Kong 
and early initiation of antiviral is recommended to prevent 
adverse outcome. Diagnosis and identi�cation of the causative 
drug in DILI can be challenging. Obtaining a detailed drug history, 
in particular the use of herbal medication, is essential in Chinese 
population. Prospective studies with larger sample size are 
warranted in the future to further evaluate the clinical 
characteristics of each subgroup of patients.  
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Serum ALT data was identi�ed through the Department of 
Pathology computerized biochemical database. Additional data 
were obtained from electronic medical records (ePR) for analysis 
including patient demographics and co-morbidities. Primary 
outcome was 30-day all-cause mortality from the collection date 
of ALT ≥1000 U/L.  Secondary outcomes included length of 
hospital stay, need of ICU admission and liver transplantation. 
Data analysis was performed using SPSS version 23.0 software. 

Results 
There were 338 patients with one of more episodes of ALT 
≥1000 U/L admitted to Tseung Kwan O Hospital between 
January 2017 and December 2019. A total of 313 patients were 
�nally included in the study after excluding patients based on the 
exclusion criteria (12 patients died on arrival before further 
investigations could be made, 9 patients were non-Chinese and 4 
patients were under 18 years old).  Baseline demographic data 
and clinical characteristics were summarized in Table. 

Etiology and outcome
The distribution of etiologies and survival outcome are shown in 
Figure. Among the 313 patients with ALT ≥ 1000 U/L, the most 
common causes of ALI included acute ischemia (163, 52.1%), 
biliary pathology (60, 19.2%), viral hepatitis (44, 14.1%) and DILI 
(20, 6.4%). Fourteen patients (4.5%) had no identi�able cause 
after reviewing the clinical history and excluding the common 
causes of ALI. In patients with a more extreme elevation of ALT 

≥3000 U/L, ischemic hepatitis remained the leading cause (41; 
70.1%), followed by viral hepatitis (9: 15.5%) and DILI (3:5.2%). 

Primary outcome
The overall 30-day mortality rate was 43.1% (135 patients). Most 
of them (123, 91.1%) su�ered from ischemic hepatitis, followed 
by biliary pathology (4, 3%), in�ltrative liver disease (4, 3%), viral 
hepatitis (2, 1.5%), heat stroke (1, 0.7%) and 1 patient (0.7%) 
su�ered from an unknown cause of acute liver injury. Among the 
di�erent causes of ALI, ischemic hepatitis (OR 40, 95% CL 
5.1-315.2, p<0.001) and hepatitis due to in�ltrative liver disease 
(OR 26, 95% CI 1.8 – 367.7, p=0.002) were found to be associated 
with higher mortality.

Secondary outcomes
A total of 71 (22.7%) patients in our study required ICU admission. 
Sixty-four (90%) of them had ischemic hepatitis, followed by 2 
(2.8%) patients with biliary pathology, 2 (2.8%) patients with DILI 
and 2 (2.8%) patients with heat stroke. Ischemic hepatitis (OR 8.4, 
95% CI 1.1-65.8, p=0.043) and heat stroke (OR 26, 95% CI 1.1-604.5, 
p=0.042) were associated with an increased likelihood of ICU 
admission. The median length of stay (LOS) was 6 (3-12) days for 
all the patients admitted in our study. Patients who survived had a 
longer median LOS than those who died (8 [5-15] days vs 3 days 
[1-9], p<0.001). The median LOS among the top four common 
causes of ALI were 7 (4-10) days in the ischemic group, 7 (4-9) days 
in the biliary group, 5 (4-8) days in the viral hepatitis group and 9.5 
(7-14) days in the DILI group. Liver transplantation was not 
performed in any of the patients in our study. 

Discussion
Several studies1-4 have been published in the literature evaluating 
the etiologies and outcomes of severe acute liver injury but only a 
few studies focused on Chinese population.3,4 To our knowledge, 
this is the �rst study evaluating the common etiologies and 
clinical outcomes of patients with ALT ≥1000 U/L in Hong Kong.  

Our study con�rmed that ischemic hepatitis was the most 
common cause of severe acute liver injury in Hong Kong. Over 
50% of patients with ALT ≥ 1000 U/L and 70% of patient with 
≥3000 U/L in our study were due to ischemic hepatitis which was 
consistent with �ndings from previous studies from other 
localities.1-4 Although ischemic hepatitis is a potentially reversible 
condition, it is associated with high mortality and often requires 
ICU care. It has been reported that ischemic hepatitis was 
associated with >50% mortality5 and our study showed that 75% 
of patient with ischemic hepatitis died during their hospital stay.  
The direct cause of death is usually due to the underlying illness, 
and not the liver injury itself. Early detection with prompt 
treatment aiming at correcting the underlying cause of 
hypoperfusion is therefore the key to achieve a better patient 
outcome.

The second most common cause of severe ALI was found to be 
biliary pathology which is contrary to the traditional teaching of 
di�erential diagnosis for ALI. Biliary obstruction is usually 
associated with cholestasis and less commonly presented with 
severe transaminitis. However, recent studies have reported 
biliary obstruction as being one of the most common causes of 
marked elevation of ALT in both in the Western and Asian 

regions.1-2,4 The proposed mechanism of hepatocellular injury 
with biliary obstruction is due to an increase in biliary pressure 
resulting in retained bile salt which leads to bile salt induced 
hepatocyte necrosis or apoptosis.6 Apart from biliary obstruction, 
7 patients in our study with cholecystitis but without evidence of 
choledocholithiasis were also found to have marked elevation of 
ALT. One postulation is that there could be small stones passing 
through the biliary duct with transient biliary obstruction and 
biochemical abnormality. By the time of investigation, these 
stones had already passed, and thus no evidence of common bile 
duct (CBD) obstruction could be documented.  Other proposed 
mechanisms suggested that the presence of free radical reactions 
in cholecystitis induces oxidative stress and liver injury.7-8 The 
in�ammation in the gallbladder may also cause in�ammation in 
the nearby liver tissue, resulting in ALI. 

Viral hepatitis was unsurprisingly found to be the third common 
cause of severe ALI and is consistent with previous studies. The 
type of viral hepatitis was di�erent from the Western countries. 
Hepatitis B virus (HBV) infection is still prevalent in Hong Kong 
and was the commonest cause of severe ALI in our patients 
whereas hepatitis C virus (HCV) infection is more commonly 
found in the Western population. 

Drug induced liver injury was the fourth most common cause of 
severe ALI in this study. It was consistently found to be one of the 
top common causes reported in the literature. The type of 
causative drug seemed to be di�erent between Western and 
Asian countries. Antibiotics were shown to be the most common 
cause of DILI in United State and European countries whereas 
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herbal medicine was the most common causative agent in Asian 
countries.9-10 Our study also shows a similar pattern with 9 out of 
20 patients (45%) in the DILI group having a causative agent due 
to herbal medicine or traditional Chinese medication. Despite the 
overall good prognosis in most DILI patients, a small group of 
patients may progress to liver failure resulting in mortality. There 
is generally no speci�c treatment for DILI apart from a selective 
group of drugs (e.g. N-acetylcysteine for paracetamol overdose), 
thus early recognition is very important to prevent ongoing liver 
injury by the o�ending agent. 

Conclusion
In conclusion, the common causes of severe ALI in Hong Kong 
included ischemic hepatitis, biliary pathology, viral hepatitis and 
DILI. Ischemic hepatitis was associated with high mortality thus 
early recognition with treatment aiming at reperfusion would be 
vital. Biliary pathology has always been an under-recognized 
cause of ALI and physicians should have a higher clinical 
suspicion when encounter patient with abdominal pain and ALI. 
Viral hepatitis B remained the leading viral cause in Hong Kong 
and early initiation of antiviral is recommended to prevent 
adverse outcome. Diagnosis and identi�cation of the causative 
drug in DILI can be challenging. Obtaining a detailed drug history, 
in particular the use of herbal medication, is essential in Chinese 
population. Prospective studies with larger sample size are 
warranted in the future to further evaluate the clinical 
characteristics of each subgroup of patients.  
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Serum ALT data was identi�ed through the Department of 
Pathology computerized biochemical database. Additional data 
were obtained from electronic medical records (ePR) for analysis 
including patient demographics and co-morbidities. Primary 
outcome was 30-day all-cause mortality from the collection date 
of ALT ≥1000 U/L.  Secondary outcomes included length of 
hospital stay, need of ICU admission and liver transplantation. 
Data analysis was performed using SPSS version 23.0 software. 

Results 
There were 338 patients with one of more episodes of ALT 
≥1000 U/L admitted to Tseung Kwan O Hospital between 
January 2017 and December 2019. A total of 313 patients were 
�nally included in the study after excluding patients based on the 
exclusion criteria (12 patients died on arrival before further 
investigations could be made, 9 patients were non-Chinese and 4 
patients were under 18 years old).  Baseline demographic data 
and clinical characteristics were summarized in Table. 

Etiology and outcome
The distribution of etiologies and survival outcome are shown in 
Figure. Among the 313 patients with ALT ≥ 1000 U/L, the most 
common causes of ALI included acute ischemia (163, 52.1%), 
biliary pathology (60, 19.2%), viral hepatitis (44, 14.1%) and DILI 
(20, 6.4%). Fourteen patients (4.5%) had no identi�able cause 
after reviewing the clinical history and excluding the common 
causes of ALI. In patients with a more extreme elevation of ALT 

≥3000 U/L, ischemic hepatitis remained the leading cause (41; 
70.1%), followed by viral hepatitis (9: 15.5%) and DILI (3:5.2%). 

Primary outcome
The overall 30-day mortality rate was 43.1% (135 patients). Most 
of them (123, 91.1%) su�ered from ischemic hepatitis, followed 
by biliary pathology (4, 3%), in�ltrative liver disease (4, 3%), viral 
hepatitis (2, 1.5%), heat stroke (1, 0.7%) and 1 patient (0.7%) 
su�ered from an unknown cause of acute liver injury. Among the 
di�erent causes of ALI, ischemic hepatitis (OR 40, 95% CL 
5.1-315.2, p<0.001) and hepatitis due to in�ltrative liver disease 
(OR 26, 95% CI 1.8 – 367.7, p=0.002) were found to be associated 
with higher mortality.

Secondary outcomes
A total of 71 (22.7%) patients in our study required ICU admission. 
Sixty-four (90%) of them had ischemic hepatitis, followed by 2 
(2.8%) patients with biliary pathology, 2 (2.8%) patients with DILI 
and 2 (2.8%) patients with heat stroke. Ischemic hepatitis (OR 8.4, 
95% CI 1.1-65.8, p=0.043) and heat stroke (OR 26, 95% CI 1.1-604.5, 
p=0.042) were associated with an increased likelihood of ICU 
admission. The median length of stay (LOS) was 6 (3-12) days for 
all the patients admitted in our study. Patients who survived had a 
longer median LOS than those who died (8 [5-15] days vs 3 days 
[1-9], p<0.001). The median LOS among the top four common 
causes of ALI were 7 (4-10) days in the ischemic group, 7 (4-9) days 
in the biliary group, 5 (4-8) days in the viral hepatitis group and 9.5 
(7-14) days in the DILI group. Liver transplantation was not 
performed in any of the patients in our study. 

Discussion
Several studies1-4 have been published in the literature evaluating 
the etiologies and outcomes of severe acute liver injury but only a 
few studies focused on Chinese population.3,4 To our knowledge, 
this is the �rst study evaluating the common etiologies and 
clinical outcomes of patients with ALT ≥1000 U/L in Hong Kong.  

Our study con�rmed that ischemic hepatitis was the most 
common cause of severe acute liver injury in Hong Kong. Over 
50% of patients with ALT ≥ 1000 U/L and 70% of patient with 
≥3000 U/L in our study were due to ischemic hepatitis which was 
consistent with �ndings from previous studies from other 
localities.1-4 Although ischemic hepatitis is a potentially reversible 
condition, it is associated with high mortality and often requires 
ICU care. It has been reported that ischemic hepatitis was 
associated with >50% mortality5 and our study showed that 75% 
of patient with ischemic hepatitis died during their hospital stay.  
The direct cause of death is usually due to the underlying illness, 
and not the liver injury itself. Early detection with prompt 
treatment aiming at correcting the underlying cause of 
hypoperfusion is therefore the key to achieve a better patient 
outcome.

The second most common cause of severe ALI was found to be 
biliary pathology which is contrary to the traditional teaching of 
di�erential diagnosis for ALI. Biliary obstruction is usually 
associated with cholestasis and less commonly presented with 
severe transaminitis. However, recent studies have reported 
biliary obstruction as being one of the most common causes of 
marked elevation of ALT in both in the Western and Asian 

regions.1-2,4 The proposed mechanism of hepatocellular injury 
with biliary obstruction is due to an increase in biliary pressure 
resulting in retained bile salt which leads to bile salt induced 
hepatocyte necrosis or apoptosis.6 Apart from biliary obstruction, 
7 patients in our study with cholecystitis but without evidence of 
choledocholithiasis were also found to have marked elevation of 
ALT. One postulation is that there could be small stones passing 
through the biliary duct with transient biliary obstruction and 
biochemical abnormality. By the time of investigation, these 
stones had already passed, and thus no evidence of common bile 
duct (CBD) obstruction could be documented.  Other proposed 
mechanisms suggested that the presence of free radical reactions 
in cholecystitis induces oxidative stress and liver injury.7-8 The 
in�ammation in the gallbladder may also cause in�ammation in 
the nearby liver tissue, resulting in ALI. 

Viral hepatitis was unsurprisingly found to be the third common 
cause of severe ALI and is consistent with previous studies. The 
type of viral hepatitis was di�erent from the Western countries. 
Hepatitis B virus (HBV) infection is still prevalent in Hong Kong 
and was the commonest cause of severe ALI in our patients 
whereas hepatitis C virus (HCV) infection is more commonly 
found in the Western population. 

Drug induced liver injury was the fourth most common cause of 
severe ALI in this study. It was consistently found to be one of the 
top common causes reported in the literature. The type of 
causative drug seemed to be di�erent between Western and 
Asian countries. Antibiotics were shown to be the most common 
cause of DILI in United State and European countries whereas 
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herbal medicine was the most common causative agent in Asian 
countries.9-10 Our study also shows a similar pattern with 9 out of 
20 patients (45%) in the DILI group having a causative agent due 
to herbal medicine or traditional Chinese medication. Despite the 
overall good prognosis in most DILI patients, a small group of 
patients may progress to liver failure resulting in mortality. There 
is generally no speci�c treatment for DILI apart from a selective 
group of drugs (e.g. N-acetylcysteine for paracetamol overdose), 
thus early recognition is very important to prevent ongoing liver 
injury by the o�ending agent. 

Conclusion
In conclusion, the common causes of severe ALI in Hong Kong 
included ischemic hepatitis, biliary pathology, viral hepatitis and 
DILI. Ischemic hepatitis was associated with high mortality thus 
early recognition with treatment aiming at reperfusion would be 
vital. Biliary pathology has always been an under-recognized 
cause of ALI and physicians should have a higher clinical 
suspicion when encounter patient with abdominal pain and ALI. 
Viral hepatitis B remained the leading viral cause in Hong Kong 
and early initiation of antiviral is recommended to prevent 
adverse outcome. Diagnosis and identi�cation of the causative 
drug in DILI can be challenging. Obtaining a detailed drug history, 
in particular the use of herbal medication, is essential in Chinese 
population. Prospective studies with larger sample size are 
warranted in the future to further evaluate the clinical 
characteristics of each subgroup of patients.  
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Serum ALT data was identi�ed through the Department of 
Pathology computerized biochemical database. Additional data 
were obtained from electronic medical records (ePR) for analysis 
including patient demographics and co-morbidities. Primary 
outcome was 30-day all-cause mortality from the collection date 
of ALT ≥1000 U/L.  Secondary outcomes included length of 
hospital stay, need of ICU admission and liver transplantation. 
Data analysis was performed using SPSS version 23.0 software. 

Results 
There were 338 patients with one of more episodes of ALT 
≥1000 U/L admitted to Tseung Kwan O Hospital between 
January 2017 and December 2019. A total of 313 patients were 
�nally included in the study after excluding patients based on the 
exclusion criteria (12 patients died on arrival before further 
investigations could be made, 9 patients were non-Chinese and 4 
patients were under 18 years old).  Baseline demographic data 
and clinical characteristics were summarized in Table. 

Etiology and outcome
The distribution of etiologies and survival outcome are shown in 
Figure. Among the 313 patients with ALT ≥ 1000 U/L, the most 
common causes of ALI included acute ischemia (163, 52.1%), 
biliary pathology (60, 19.2%), viral hepatitis (44, 14.1%) and DILI 
(20, 6.4%). Fourteen patients (4.5%) had no identi�able cause 
after reviewing the clinical history and excluding the common 
causes of ALI. In patients with a more extreme elevation of ALT 

≥3000 U/L, ischemic hepatitis remained the leading cause (41; 
70.1%), followed by viral hepatitis (9: 15.5%) and DILI (3:5.2%). 

Primary outcome
The overall 30-day mortality rate was 43.1% (135 patients). Most 
of them (123, 91.1%) su�ered from ischemic hepatitis, followed 
by biliary pathology (4, 3%), in�ltrative liver disease (4, 3%), viral 
hepatitis (2, 1.5%), heat stroke (1, 0.7%) and 1 patient (0.7%) 
su�ered from an unknown cause of acute liver injury. Among the 
di�erent causes of ALI, ischemic hepatitis (OR 40, 95% CL 
5.1-315.2, p<0.001) and hepatitis due to in�ltrative liver disease 
(OR 26, 95% CI 1.8 – 367.7, p=0.002) were found to be associated 
with higher mortality.

Secondary outcomes
A total of 71 (22.7%) patients in our study required ICU admission. 
Sixty-four (90%) of them had ischemic hepatitis, followed by 2 
(2.8%) patients with biliary pathology, 2 (2.8%) patients with DILI 
and 2 (2.8%) patients with heat stroke. Ischemic hepatitis (OR 8.4, 
95% CI 1.1-65.8, p=0.043) and heat stroke (OR 26, 95% CI 1.1-604.5, 
p=0.042) were associated with an increased likelihood of ICU 
admission. The median length of stay (LOS) was 6 (3-12) days for 
all the patients admitted in our study. Patients who survived had a 
longer median LOS than those who died (8 [5-15] days vs 3 days 
[1-9], p<0.001). The median LOS among the top four common 
causes of ALI were 7 (4-10) days in the ischemic group, 7 (4-9) days 
in the biliary group, 5 (4-8) days in the viral hepatitis group and 9.5 
(7-14) days in the DILI group. Liver transplantation was not 
performed in any of the patients in our study. 

Discussion
Several studies1-4 have been published in the literature evaluating 
the etiologies and outcomes of severe acute liver injury but only a 
few studies focused on Chinese population.3,4 To our knowledge, 
this is the �rst study evaluating the common etiologies and 
clinical outcomes of patients with ALT ≥1000 U/L in Hong Kong.  

Our study con�rmed that ischemic hepatitis was the most 
common cause of severe acute liver injury in Hong Kong. Over 
50% of patients with ALT ≥ 1000 U/L and 70% of patient with 
≥3000 U/L in our study were due to ischemic hepatitis which was 
consistent with �ndings from previous studies from other 
localities.1-4 Although ischemic hepatitis is a potentially reversible 
condition, it is associated with high mortality and often requires 
ICU care. It has been reported that ischemic hepatitis was 
associated with >50% mortality5 and our study showed that 75% 
of patient with ischemic hepatitis died during their hospital stay.  
The direct cause of death is usually due to the underlying illness, 
and not the liver injury itself. Early detection with prompt 
treatment aiming at correcting the underlying cause of 
hypoperfusion is therefore the key to achieve a better patient 
outcome.

The second most common cause of severe ALI was found to be 
biliary pathology which is contrary to the traditional teaching of 
di�erential diagnosis for ALI. Biliary obstruction is usually 
associated with cholestasis and less commonly presented with 
severe transaminitis. However, recent studies have reported 
biliary obstruction as being one of the most common causes of 
marked elevation of ALT in both in the Western and Asian 

regions.1-2,4 The proposed mechanism of hepatocellular injury 
with biliary obstruction is due to an increase in biliary pressure 
resulting in retained bile salt which leads to bile salt induced 
hepatocyte necrosis or apoptosis.6 Apart from biliary obstruction, 
7 patients in our study with cholecystitis but without evidence of 
choledocholithiasis were also found to have marked elevation of 
ALT. One postulation is that there could be small stones passing 
through the biliary duct with transient biliary obstruction and 
biochemical abnormality. By the time of investigation, these 
stones had already passed, and thus no evidence of common bile 
duct (CBD) obstruction could be documented.  Other proposed 
mechanisms suggested that the presence of free radical reactions 
in cholecystitis induces oxidative stress and liver injury.7-8 The 
in�ammation in the gallbladder may also cause in�ammation in 
the nearby liver tissue, resulting in ALI. 

Viral hepatitis was unsurprisingly found to be the third common 
cause of severe ALI and is consistent with previous studies. The 
type of viral hepatitis was di�erent from the Western countries. 
Hepatitis B virus (HBV) infection is still prevalent in Hong Kong 
and was the commonest cause of severe ALI in our patients 
whereas hepatitis C virus (HCV) infection is more commonly 
found in the Western population. 

Drug induced liver injury was the fourth most common cause of 
severe ALI in this study. It was consistently found to be one of the 
top common causes reported in the literature. The type of 
causative drug seemed to be di�erent between Western and 
Asian countries. Antibiotics were shown to be the most common 
cause of DILI in United State and European countries whereas 



herbal medicine was the most common causative agent in Asian 
countries.9-10 Our study also shows a similar pattern with 9 out of 
20 patients (45%) in the DILI group having a causative agent due 
to herbal medicine or traditional Chinese medication. Despite the 
overall good prognosis in most DILI patients, a small group of 
patients may progress to liver failure resulting in mortality. There 
is generally no speci�c treatment for DILI apart from a selective 
group of drugs (e.g. N-acetylcysteine for paracetamol overdose), 
thus early recognition is very important to prevent ongoing liver 
injury by the o�ending agent. 

Conclusion
In conclusion, the common causes of severe ALI in Hong Kong 
included ischemic hepatitis, biliary pathology, viral hepatitis and 
DILI. Ischemic hepatitis was associated with high mortality thus 
early recognition with treatment aiming at reperfusion would be 
vital. Biliary pathology has always been an under-recognized 
cause of ALI and physicians should have a higher clinical 
suspicion when encounter patient with abdominal pain and ALI. 
Viral hepatitis B remained the leading viral cause in Hong Kong 
and early initiation of antiviral is recommended to prevent 
adverse outcome. Diagnosis and identi�cation of the causative 
drug in DILI can be challenging. Obtaining a detailed drug history, 
in particular the use of herbal medication, is essential in Chinese 
population. Prospective studies with larger sample size are 
warranted in the future to further evaluate the clinical 
characteristics of each subgroup of patients.  
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Serum ALT data was identi�ed through the Department of 
Pathology computerized biochemical database. Additional data 
were obtained from electronic medical records (ePR) for analysis 
including patient demographics and co-morbidities. Primary 
outcome was 30-day all-cause mortality from the collection date 
of ALT ≥1000 U/L.  Secondary outcomes included length of 
hospital stay, need of ICU admission and liver transplantation. 
Data analysis was performed using SPSS version 23.0 software. 

Results 
There were 338 patients with one of more episodes of ALT 
≥1000 U/L admitted to Tseung Kwan O Hospital between 
January 2017 and December 2019. A total of 313 patients were 
�nally included in the study after excluding patients based on the 
exclusion criteria (12 patients died on arrival before further 
investigations could be made, 9 patients were non-Chinese and 4 
patients were under 18 years old).  Baseline demographic data 
and clinical characteristics were summarized in Table. 

Etiology and outcome
The distribution of etiologies and survival outcome are shown in 
Figure. Among the 313 patients with ALT ≥ 1000 U/L, the most 
common causes of ALI included acute ischemia (163, 52.1%), 
biliary pathology (60, 19.2%), viral hepatitis (44, 14.1%) and DILI 
(20, 6.4%). Fourteen patients (4.5%) had no identi�able cause 
after reviewing the clinical history and excluding the common 
causes of ALI. In patients with a more extreme elevation of ALT 

≥3000 U/L, ischemic hepatitis remained the leading cause (41; 
70.1%), followed by viral hepatitis (9: 15.5%) and DILI (3:5.2%). 

Primary outcome
The overall 30-day mortality rate was 43.1% (135 patients). Most 
of them (123, 91.1%) su�ered from ischemic hepatitis, followed 
by biliary pathology (4, 3%), in�ltrative liver disease (4, 3%), viral 
hepatitis (2, 1.5%), heat stroke (1, 0.7%) and 1 patient (0.7%) 
su�ered from an unknown cause of acute liver injury. Among the 
di�erent causes of ALI, ischemic hepatitis (OR 40, 95% CL 
5.1-315.2, p<0.001) and hepatitis due to in�ltrative liver disease 
(OR 26, 95% CI 1.8 – 367.7, p=0.002) were found to be associated 
with higher mortality.

Secondary outcomes
A total of 71 (22.7%) patients in our study required ICU admission. 
Sixty-four (90%) of them had ischemic hepatitis, followed by 2 
(2.8%) patients with biliary pathology, 2 (2.8%) patients with DILI 
and 2 (2.8%) patients with heat stroke. Ischemic hepatitis (OR 8.4, 
95% CI 1.1-65.8, p=0.043) and heat stroke (OR 26, 95% CI 1.1-604.5, 
p=0.042) were associated with an increased likelihood of ICU 
admission. The median length of stay (LOS) was 6 (3-12) days for 
all the patients admitted in our study. Patients who survived had a 
longer median LOS than those who died (8 [5-15] days vs 3 days 
[1-9], p<0.001). The median LOS among the top four common 
causes of ALI were 7 (4-10) days in the ischemic group, 7 (4-9) days 
in the biliary group, 5 (4-8) days in the viral hepatitis group and 9.5 
(7-14) days in the DILI group. Liver transplantation was not 
performed in any of the patients in our study. 

Discussion
Several studies1-4 have been published in the literature evaluating 
the etiologies and outcomes of severe acute liver injury but only a 
few studies focused on Chinese population.3,4 To our knowledge, 
this is the �rst study evaluating the common etiologies and 
clinical outcomes of patients with ALT ≥1000 U/L in Hong Kong.  

Our study con�rmed that ischemic hepatitis was the most 
common cause of severe acute liver injury in Hong Kong. Over 
50% of patients with ALT ≥ 1000 U/L and 70% of patient with 
≥3000 U/L in our study were due to ischemic hepatitis which was 
consistent with �ndings from previous studies from other 
localities.1-4 Although ischemic hepatitis is a potentially reversible 
condition, it is associated with high mortality and often requires 
ICU care. It has been reported that ischemic hepatitis was 
associated with >50% mortality5 and our study showed that 75% 
of patient with ischemic hepatitis died during their hospital stay.  
The direct cause of death is usually due to the underlying illness, 
and not the liver injury itself. Early detection with prompt 
treatment aiming at correcting the underlying cause of 
hypoperfusion is therefore the key to achieve a better patient 
outcome.

The second most common cause of severe ALI was found to be 
biliary pathology which is contrary to the traditional teaching of 
di�erential diagnosis for ALI. Biliary obstruction is usually 
associated with cholestasis and less commonly presented with 
severe transaminitis. However, recent studies have reported 
biliary obstruction as being one of the most common causes of 
marked elevation of ALT in both in the Western and Asian 

regions.1-2,4 The proposed mechanism of hepatocellular injury 
with biliary obstruction is due to an increase in biliary pressure 
resulting in retained bile salt which leads to bile salt induced 
hepatocyte necrosis or apoptosis.6 Apart from biliary obstruction, 
7 patients in our study with cholecystitis but without evidence of 
choledocholithiasis were also found to have marked elevation of 
ALT. One postulation is that there could be small stones passing 
through the biliary duct with transient biliary obstruction and 
biochemical abnormality. By the time of investigation, these 
stones had already passed, and thus no evidence of common bile 
duct (CBD) obstruction could be documented.  Other proposed 
mechanisms suggested that the presence of free radical reactions 
in cholecystitis induces oxidative stress and liver injury.7-8 The 
in�ammation in the gallbladder may also cause in�ammation in 
the nearby liver tissue, resulting in ALI. 

Viral hepatitis was unsurprisingly found to be the third common 
cause of severe ALI and is consistent with previous studies. The 
type of viral hepatitis was di�erent from the Western countries. 
Hepatitis B virus (HBV) infection is still prevalent in Hong Kong 
and was the commonest cause of severe ALI in our patients 
whereas hepatitis C virus (HCV) infection is more commonly 
found in the Western population. 

Drug induced liver injury was the fourth most common cause of 
severe ALI in this study. It was consistently found to be one of the 
top common causes reported in the literature. The type of 
causative drug seemed to be di�erent between Western and 
Asian countries. Antibiotics were shown to be the most common 
cause of DILI in United State and European countries whereas 


