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Study Highlights
•	 ChatGPT is able to regurgitate substantial answers to frequently asked questions on cirrhosis and HCC but is limited in 

providing specific decision-making cut-offs and treatment durations. ChatGPT may be able to provide empathetic and 
practical advice to patients and caregivers.
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INTRODUCTION

Cirrhosis is an end-stage liver disease that continues to be a 
rising global health threat. In 2017, the estimated global age-
standardized prevalence of compensated and decompensat-
ed cirrhosis were 1,395.0 and 132.5 per 100,000 population, 

respectively, with 2.4% of worldwide deaths related to cir-
rhosis.1 Cirrhosis is a major risk factor for hepatocellular carci-
noma (HCC), which has also demonstrated increased inci-
dence and mortality in recent decades.2,3 The incidence rate 
of HCC is projected to increase by 55% by 2040.4 With the 
substantial clinical and economic burden on patients, care-
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provide professional yet patient-friendly support. We aimed to examine the accuracy and reproducibility of ChatGPT in 
answering questions regarding knowledge, management, and emotional support for cirrhosis and HCC.

Methods: ChatGPT’s responses to 164 questions were independently graded by two transplant hepatologists and 
resolved by a third reviewer. The performance of ChatGPT was also assessed using two published questionnaires and 26 
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new diagnosis.

Conclusions: We analyzed the areas of robustness and limitations of ChatGPT’s responses on the management of 
cirrhosis and HCC and relevant emotional support. ChatGPT may have a role as an adjunct informational tool for patients 
and physicians to improve outcomes. (Clin Mol Hepatol 2023;29:721-732)
Keywords: Artificial intelligence; Patient education as topic; Health communication; Telemedicine; Chronic disease 
management

Abbreviations: 
HCC, hepatocellular carcinoma; GPT, Generative Pre-trained Transformer; NLP, natural language processing; LLM, Large Language Model; RLHF/RLHP, Reinforcement 
Learning from Human Feedback or Reinforcement Learning from Human Preference; AASLD, American Association for the Study of Liver Diseases; OR, odds ratio; CI, 
confidence interval

Editor: Yoon Jun Kim, Seoul National University College of Medicine, Korea Received : Mar. 3, 2023 /  Revised : Mar. 20, 2023 /  Accepted : Mar. 21, 2023

Corresponding author : Brennan Spiegel
Karsh Division of Gastroenterology and Hepatology, Department of Medicine, Cedars-Sinai Medical Center, 8700 Beverly Blvd, Los Angeles, CA, USA 
Tel: +1-310-423-3277, Fax: +1-310-423-2356, E-mail: Brennan.Spiegel@cshs.org
https://orcid.org/0000-0002-4608-6896

Alexander Kuo 
Karsh Division of Gastroenterology and Hepatology, Department of Medicine, Cedars-Sinai Medical Center, 8700 Beverly Blvd, Los Angeles, CA, USA 
Tel: +1-310-423-3277, Fax: +1-310-423-2356,  E-mail: Alexander.Kuo@cshs.org
https://orcid.org/0000-0002-9106-8865

*These authors should be considered co-first authors.



723

Yee Hui Yeo, et al. 
ChatGPT performance on cirrhosis and HCC Questions

http://www.e-cmh.org https://doi.org/10.3350/cmh.2023.0089

givers, and society, effective management of cirrhosis and 
HCC is pivotal.5-7

Optimal management of cirrhosis, particularly in those with 
decompensated cirrhosis, may be challenging. Complications 
such as ascites, hepatic encephalopathy, variceal bleeding, 
and malnutrition, are clinically complex and require signifi-
cant medical attention.8 For instance, variceal bleeding poses 
a six-week mortality rate of more than 20%,9 and requires 
acute interventions as well as adherence to preventative 
measures such as medications, re-interventions, and regular 
outpatient follow-up.10 Similarly, HCC also requires proactive 
management and coordination of complex care for patients, 
especially when comorbid with cirrhosis.11,12 The complexity 
of care required for this patient population makes patient 
empowerment with knowledge about their disease crucial 
for optimal outcomes. 
Patients who suffer from cirrhosis and HCC, as well as their 

caregivers, often have unmet needs and insufficient knowl-
edge about managing and preventing complications of their 
disease. Prior studies have reported low health literacy in pa-
tients with cirrhosis and HCC.13,14 Although the internet may 
serve as a source of health information for patients, the com-
plexity of the primary literature, and potential misinforma-
tion may result in confusion rather than clarity. A survey of 
401 patients with chronic liver disease showed that only 
15.7% of patients were aware of the safe dose of acetamino-
phen, and less than 20% reported awareness that medica-
tions such as Norco, Vicodin, and Percocet contain acetamin-
ophen.15 Another study showed that online resources 
available to patients through health platforms and hepatolo-
gy centers were lengthy and complex, highlighting the limit-
ed availability of easy-to-understand information for this pa-
tient population.16

ChatGPT (Generative Pre-trained Transformer) is a natural 
language processing (NLP) model developed by OpenAI.17 It 
generates human-like text for use in chatbot conversa-
tions.17,18 It has seen several potential applications in the 
medical field such as the ability to answer medical student 
examination questions,19 and write basic medical reports.20 
However, there are reports raising concerns about the ability 
of ChatGPT to comprehend questions and the lack of in 
depth response.21 To date, there is no current literature exam-
ining the ability of ChatGPT to answer clinically oriented dis-
ease-specific questions correctly and comprehensively. In 
this study, we aim to assess the accuracy, completeness, and 

reproducibility of ChatGPT’s responses to frequently asked 
questions about the management and care of patients with 
cirrhosis and HCC. To further examine the knowledge base 
and problem-solving skills of ChatGPT, we also examined its 
performance compared to physicians and trainees on pub-
lished knowledge questionnaires as reported in the individu-
al studies. 

MATERIALS AND METHODS

Data source

First, we obtained frequently asked questions with cirrhosis 
or HCC posted by well-regarded professional societies and 
institutions. To enhance the inclusiveness and representation 
of patients and caregivers, questions about cirrhosis and HCC 
knowledge and management were also collected from posts 
in patient support groups on Facebook. Exclusion criteria in-
cluded questions with similar meaning, questions with vague 
meaning (e.g., how does HCC affect my body?), questions 
that may vary from person to person (e.g., what is the chance 

that my cancer will come back?), and non-medical questions 
about the condition (e.g., what support groups are avail-
able?) (Fig. 1). The wording and grammar of some questions 
was modified to ensure accuracy of the questions. A total of 
73 and 91 questions were selected for HCC and cirrhosis, re-
spectively. 
Since all responses from ChatGPT were publicly available, 

approval from the institutional review board was not sought.

ChatGPT and response generation

ChatGPT is a NLP model, with the first research preview 
prototype released in November 2022.17 It is a variant of the 
GPT-3.5 LLM (Large Language Model) that is pre-trained on a 
large dataset of text obtained from online sources, including 
websites, books, and articles leading up to 2021. The exact 
amount of information has not been disclosed. ChatGPT was 
then trained to respond by incorporating feedback and cor-
rection from human input, allowing it to generate more co-
herent and contextually appropriate responses.22 This pro-
cess is known as Reinforcement Learning from Human 
Feedback or Reinforcement Learning from Human Prefer-
ence (RLHF/RLHP). Users can input any prompt, and ChatGPT 
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will generate a response based on the information stored in 
its database. To prevent abuse, the developers of ChatGPT 
have multiple safeguards in place, such as its inability to gen-
erate any derogatory or dangerous responses.
Questions were entered into the ChatGPT Dec 15 version. 

Each question was entered as a separate, independent 
prompt using the “New Chat” function. Each question was 
entered into ChatGPT twice, and both responses were re-
corded to examine the reproducibility of ChatGPT’s respons-
es. 

Grading 

Review and grading of each response was done indepen-
dently by two board certified/eligible transplant hepatologist 
reviewers. The accuracy of each response was graded using 
the following grading system: 1. Comprehensive, 2. Correct 
but inadequate, 3. Mixed with correct and incorrect/outdated 
data, and 4. Completely incorrect. Reproducibility was inde-
pendently determined by each reviewer by assessing the 
similarity of the two responses to each individual question. 
For questions with different responses (e.g., contradictory in-
formation, varying levels of detail, etc.), both versions were 
separately evaluated by reviewers. Discrepancies in grading 
and assessment of reproducibility among the two reviewers 
were independently reviewed and resolved by a blinded 

third board certified senior hepatologist with more than 
twenty years of clinical experience in transplant hepatology.	

Performance of ChatGPT on published 
knowledge questionnaires

To further examine the ChatGPT’s knowledge base and 
clinical problem-solving, we compiled published question-
naires which tested physicians’ or trainees’ knowledge re-
garding HCC screening and surveillance in patients with cir-
rhosis or chronic hepatitis B infection. Each question was 
posed twice to ChatGPT, and the overall proportion of correct 
answers was calculated along with examining the provided 
explanations. We graded the responses according to the 
American Association for the Study of Liver Diseases (AASLD) 
guidelines. We compared the proportion of correct respons-
es to that of interviewed physicians or trainees reported in 
each study, as well as commented on the incorrect respons-
es. 

Understanding the quality measures in 
cirrhosis

We investigated the ability of ChatGPT to answer and ex-
plain standard quality measures in cirrhosis by formulating 
the 26 quality measures recommended by the practice met-

Figure 1. Flow chart of question selection for cirrhosis and hepatocellular carcinoma (HCC). Frequently asked questions about the knowledge 
and management of cirrhosis or HCC were collected from patient support groups on Facebook and well-regarded professional societies and 
institutions. FAQs, frequently asked questions. 

Questions identified through 
FAQs of professional societies and 
institutions, and FAQs asked in 

social media (n=134)

Questions assessed for eligibility 
(n=123)

Questions included in study 
(n=73)

Similar/duplicate questions (n=11)

Excluded questions (n=50)
1. Vague questions with no specific answers (n=26)
2. Questions about patient's individual health (n=19)
3. Non-medical questions about condition (n=4)
4. Questions not related to condition (n=1)
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rics committee of the AASLD into questions. Using these 
practice metrics as the standard answers, we tested the per-
formance of ChatGPT in the management of patients with 
cirrhosis. 

Response to questions requiring emotional 
support

We observed a number of queries posted on the patient 
support groups seeking emotional support in comparison to 
medical information related to each disease. To fill this unmet 
need, we assessed ChatGPT’s potential as a psychological 
support system for patients and their caregivers. As there 
was no established standard for the answers, two physician 
authors were involved in the process of appraising the re-
sponses and evaluating the model’s efficacy in providing 
emotional support.

Statistical analysis

The proportions of each aforementioned grade among re-
sponses for each domain of cirrhosis and HCC were calculat-
ed and reported as percentages. 
To assess the reproducibility of ChatGPT’s responses, a re-

view was conducted to examine the similarity of the two re-
sponses generated by the model for each question posed. 
Reproducibility was defined as the consistency of two re-
sponses with comparable grading categorizations. For those 
responses that differed in content for an individual question, 
such as having different cut-off values or meanings, both 
were graded. The grading categorization was divided into 
two groups: grades 1 and 2 vs. grades 3 and 4. If the two re-
sponses were categorized into different groups, they were 
defined as being significantly different from each other. The 
analyses were calculated using Microsoft Excel (version 
16.69.1). 

RESULTS

Frequently asked questions about cirrhosis

ChatGPT demonstrated high levels of accuracy in respond-
ing to 91 questions from a variety of domains (Fig. 2). The 
proportion of responses graded as comprehensive or correct 

but inadequate was 75% or higher for “basic knowledge,” 
“treatment,” “lifestyle,” and “others.” However, this propor-
tion was 66.7% in the “diagnosis” domain and 50% in the 
“preventive medicine” domain (Supplementary Table 1). No 
responses from ChatGPT were graded as completely incor-
rect. Overall, there were 19% of the questions graded differ-
ently (comprehensive or correct but inadequate versus mixed 
with correct and incorrect/outdated data or completely in-
correct) by two reviewers and resolved by the third reviewer.
The model demonstrated an ability to provide comprehen-

sive responses to basic knowledge- and lifestyle-related 
questions. It provided detailed explanations of the symp-
toms, etiology, and prognosis of compensated and decom-
pensated cirrhosis, as well as the risk factors and lifestyle 
modifications that may impact outcomes. Although the 
model was able to answer questions in areas such as diagno-
sis, treatment, and preventive medicine correctly, the majori-
ty were graded as correct but inadequate. 
The proportion of responses that were “mixed with correct 

and incorrect/outdated data” was 22.2%, 33.3%, 25.0%, 
18.1%, and 50.0% in the “basic knowledge,” “diagnosis,” 
“treatment,” “lifestyle,” and “preventive medicine” domains, 
respectively. Reproducibility was high, with 90.48% of all 
questions producing two similar responses with similar grad-
ing. Similarly, the reproducibility of responses was high 
among all subgroups (Table 1).

Frequently asked questions about HCC

The ChatGPT model was found to provide comprehensive 
and correct responses to 74% of the 73 questions, with great-
er than 75% in the categories of “basic knowledge,” “treat-
ment,” “lifestyle,” and “others” (Fig. 2). However, in the “diag-
nosis” category, 50% of questions were graded as containing 
a mix of correct and incorrect/outdated information, and 
33.3% were graded as incorrect (Supplementary Table 2). The 
model demonstrated a strong ability to provide detailed in-
formation on the background knowledge and potential side 
effects of various treatments for HCC, as well as scientific evi-
dence for lifestyle-related questions. Overall, the two review-
ers had 25% of the questions answered differently.
Of note, there were 6.7% of the questions in the “treat-

ment” category in which the ChatGPT model used the cancer 
stage (TNM, where T refers to the size, N refers to number of 
tumor, and M refers to metastasis) instead of the BCLC (Bar-
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Figure 2. Grade of responses by the ChatGPT language model to questions related to (A) cirrhosis and (B) hepatocellular carcinoma (HCC). 
The percentage of responses being graded as comprehensive, correct but inadequate, mixed with correct and incorrect/outdated data, and 
completely incorrect were provided. GPT, Generative Pre-trained Transformer.
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celona Clinic Liver Cancer) stage to infer survival rates. Addi-
tionally, 12.5% of questions in the “lifestyle” category were 
graded as completely incorrect. For example, the model sug-
gested that diet may potentially reduce the size of HCC, how-
ever, there is currently a lack of strong evidence to support 
this claim. The model also suggested that HCC or its treat-
ment may affect a person’s fertility, while it is actually the 
presence of cirrhosis that has the largest impact on fertility 
rather than the treatments used. For the second attempt to 
generate responses, the ChatGPT only provided responses 
with a significant difference for one question (Table 1). 

Quality measures related to the management 
of cirrhosis 

To examine the knowledge of ChatGPT in cirrhosis care, we 
formulated the 26 quality measures recommended by the 
practice metrics committee of the AASLD into questions 
(Supplementary Table 3). The model was able to correctly an-
swer 20 of these measures, resulting in an overall accuracy of 
76.9%. One of the areas in which ChatGPT demonstrated 
proficiency was in accurately describing the algorithm of the 
initial workup for patients with liver disease, including diag-
nostic paracentesis, the administration of albumin in patients 
with a minimum of five liters of ascites removal, and the 
management of conditions such as spontaneous bacterial 
peritonitis, ascites, hepatic hydrothorax, esophageal variceal 
hemorrhage, and hepatic encephalopathy. The model was 
able to provide appropriate explanations for these topics of 
questions. 
However, there were areas in which the model did not re-

spond correctly or provided outdated information. For exam-

ple, ChatGPT was not able to indicate the correct cutoff for 
certain situations, such as liver stiffness measurements indi-
cating the need for upper endoscopy for variceal screening 
and MELD-Na score for liver transplant evaluation. Addition-
ally, for patients who presented with upper gastrointestinal 
bleeding, the model failed to correctly indicate the maxi-
mum time window recommended for performing an upper 
endoscopy (12 hours) and the minimum antibiotic course du-
ration for empiric gram negative coverage (5 days). 

Published HCC surveillance knowledge 
questionnaires 

ChatGPT was tested using two published questionnaires 
that evaluated the knowledge of respondents in HCC and cir-
rhosis care (Supplementary Table 4A, B). In the first study, 
ChatGPT accurately responded to four of the eight questions, 
with the proportions of physicians providing correct answers 
for these questions being 42.9%, 45.4%, 28.8%, and 30.5%, 
respectively. 
ChatGPT was not able to specify the age cut-off for HCC 

screening in patients with chronic hepatitis B. Although it 
pinpointed the use of abdominal ultrasound as the first-line 
screening tool, it failed to identify the use of magnetic reso-
nance imaging and computed tomography scan for HCC sur-
veillance in patients with ascites. The proportions of physi-
cians answering correctly for these questions were 33.5% 
and 32.6%, respectively. ChatGPT correctly identified cirrho-
sis as an indication for HCC surveillance. However, it wrongly 
stated that all hepatitis B virus/hepatitis C virus patients re-
quired it when 47.8% and 42.4% of physicians had the correct 
responses.

Table 1. Percentage of questions with significantly different responses and difference in grading between the two responses  

Domain
Reproducibility

Cirrhosis Hepatocellular carcinoma

Basic knowledge (n=36, 16) 2.78% 0.00%

Diagnosis (n=3, 6) 0.00% 0.00%

Treatment (n=16, 30) 6.25% 0.00%

Lifestyle (n=22, 8) 4.54% 16.70%

Preventive medicine (n=4, 0) 0% 0%

Others (n=10, 13) 20% 0.00%

Difference between the two responses was assessed by the reviewers as a binary yes/no answer. Difference in grading between the two 
responses was defined as the difference in grading category (1 and 2 vs. 3 and 4).
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The second study contained questions about HCC screen-
ing. We showed that ChatGPT had limitations, with only one 
out of seven questions answered correctly, stating that HCC 
screening is recommended for patients with cirrhosis. For the 
additional questions, the model incorrectly emphasized HCC 
screening for all chronic hepatitis B patients. 

Emotional support to patients and caregivers

We tested ChatGPT’s response to questions regarding cop-
ing with psychological stress after receiving a diagnosis of 
HCC (Table 2). First, it acknowledged the patient’s likely emo-
tional response to their diagnosis. Second, ChatGPT provided 
clear and actionable starting points for a patient who has just 
been diagnosed with HCC. It provided motivational respons-
es encouraging proactive steps to manage the diagnosis and 
treatment strategies. Finally, it emphasized the significance 
of both physical and mental well-being. 
For caregivers, ChatGPT presented organized and multifac-

eted psychological and practical recommendations. It sug-
gested caregivers to encourage patients to follow treatment 
strategies, offer emotional support, and recommend patients 
to seek sources such as support groups. Notably, the model’s 
recommendations also included the physical and emotional 
health of the caregiver in order to improve their resilience.
 

DISCUSSION

In this study, we examined the accuracy and reproducibility 
of the ChatGPT language model in responding to patient 
questions regarding cirrhosis and HCC. Reviewed by trans-
plant hepatologists, ChatGPT regurgitated extensive knowl-
edge about the two diseases, especially in basic knowledge, 
lifestyle, and treatment. The model also provided practical 
and multifaceted advice to patients and caregivers regarding 
the next steps and adjusting to a new diagnosis. On further 
examination, ChatGPT demonstrated a strong knowledge 
base in these two diseases by performing well on the cirrho-
sis quality measures recommended by the AASLD and previ-
ously published questionnaires administered to physicians 
and trainees. On the other hand, we also highlighted ChatG-
PT’s limitations in identifying specific cut-off values in the 
management of cirrhosis and guideline recommendations 
for surveillance/screening of HCC. The guidelines vary across 

global regions, and the model was not able to provide tai-
lored recommendations according to the inquirers’ region. 
ChatGPT may serve as an adjunct information tool for pa-
tients with HCC and/or cirrhosis in order to improve out-
comes.
Low health literacy can significantly impact care and out-

comes in patients with cirrhosis and HCC. Valery et al.23 
showed that poor health literacy was associated with in-
creased medical expenses, cirrhosis-related admissions, and 
lower quality of life in patients with cirrhosis. This is particu-
larly concerning given the already high cost of managing cir-
rhosis and its complications. A study by Farvardin et al.24 
found that patients who knew cirrhosis was a risk factor for 
developing HCC had higher reported HCC surveillance rates 
compared to those unaware (odds ratio, 3.09; 95% confi-
dence interval, 1.25–7.62). Increased regular surveillance of 
HCC has been shown to increase survival outcomes in pa-
tients.25 A prior study has shown an association between dis-
ease awareness and compliance with the treatment plan.26 
Accurate and accessible medical information about HCC is 
essential in order to provide patients with the information 
they need to make informed decisions about their care and 
to improve their understanding of the disease and its man-
agement. A randomized controlled trial showed that a multi-
faceted pharmacist-led medication and disease education 
program was associated with significantly lower unplanned 
hospitalizations in patients with decompensated cirrhosis 
compared to usual care.27 Despite the importance and ad-
vantages of health education, patients are often not aware of 
resources to obtain accurate and personalized information 
about their condition. ChatGPT may provide a novel tool that 
provides increased access to potentially reliable and accurate 
health information for patients with cirrhosis and HCC. Future 
studies are needed to better examine the utility of ChatGPT 
in patient education as well as monitor improvements in ac-
curacy and reproducibility of its responses to patient ques-
tions. 
One of the strengths of ChatGPT is its ability to sift through 

massive amounts of information and produce responses in a 
manner that is conversational and easy to understand. 
Search results from current search engines can be over-
whelming for patients, frequently filled with irrelevant or 
misleading information. ChatGPT may ameliorate this by pro-
viding an easy-to-understand and potentially reliable source 
of information. As ChatGPT is designed to provide conversa-



729

Yee Hui Yeo, et al. 
ChatGPT performance on cirrhosis and HCC Questions

http://www.e-cmh.org https://doi.org/10.3350/cmh.2023.0089

Ta
bl

e 
2.

 C
ha

tG
PT

 p
ro

vi
de

s e
m

ot
io
na

l s
up

po
rt
 to

 p
at
ie
nt

s a
nd

 c
ar
eg

iv
er
s

Pr
om

pt
s

Re
sp

on
se

 fr
om

 C
ha

tG
PT

1.
 M

y 
fa
m

ily
 m

em
be

r w
as

 
re

ce
nt

ly
 d
ia
gn

os
ed

 w
ith

 
he

pa
to

ce
llu

la
r c

ar
ci
no

m
a.
 

W
ha

t c
an

 I 
do

 to
 h
el
p?

If 
yo

ur
 fa

m
ily

 m
em

be
r h

as
 b
ee

n 
di
ag

no
se

d 
w
ith

 h
ep

at
oc

el
lu
la
r c

ar
ci
no

m
a,
 th

er
e 
ar

e 
se

ve
ra

l w
ay

s y
ou

 c
an

 su
pp

or
t t

he
m

:	
- O

ff
er

 p
ra

ct
ic
al
 su

pp
or

t: 
H
el
p 
w
ith

 ta
sk

s l
ik
e 
gr

oc
er

y 
sh

op
pi
ng

, c
oo

ki
ng

, a
nd

 tr
an

sp
or

ta
tio

n 
to

 a
pp

oi
nt

m
en

ts
.

- B
e 
a 
lis

te
ni
ng

 e
ar

: E
nc

ou
ra

ge
 y
ou

r f
am

ily
 m

em
be

r t
o 
ta

lk
 a
bo

ut
 th

ei
r f

ee
lin

gs
 a
nd

 o
ff
er

 a
 su

pp
or

tiv
e 
an

d 
un

de
rs
ta

nd
in
g 
ea

r.
- H

el
p 
th

em
 fi
nd

 in
fo

rm
at

io
n:
 L
oo

k 
in
to

 re
so

ur
ce

s a
nd

 su
pp

or
t g

ro
up

s t
ha

t m
ay

 b
e 
he

lp
fu

l f
or

 y
ou

r f
am

ily
 m

em
be

r.
- T

ak
e 
ca

re
 o
f y

ou
rs
el
f: 
It
’s 
im

po
rt
an

t t
o 
re

m
em

be
r t

o 
ta

ke
 c
ar

e 
of

 y
ou

r o
w
n 
ph

ys
ic
al
 a
nd

 e
m

ot
io
na

l h
ea

lth
 a
s w

el
l. 
It 
ca

n 
be

 e
m

ot
io
na

lly
 a
nd

 
ph

ys
ic
al
ly
 d
ra

in
in
g 
to

 su
pp

or
t a

 lo
ve

d 
on

e 
th

ro
ug

h 
a 
se

rio
us

 h
ea

lth
 c
on

di
tio

n,
 s
o 
m

ak
e 
su

re
 to

 ta
ke

 b
re

ak
s a

nd
 s
ee

k 
su

pp
or

t f
or

 y
ou

rs
el
f a

s 
ne

ed
ed

.
- E

nc
ou

ra
ge

 th
em

 to
 fo

llo
w
 th

ei
r t

re
at

m
en

t p
la
n:
 It

’s 
im

po
rt
an

t f
or

 y
ou

r f
am

ily
 m

em
be

r t
o 
fo

llo
w
 th

ei
r t

re
at

m
en

t p
la
n 
as

 re
co

m
m

en
de

d 
by

 th
ei
r 

m
ed

ic
al
 te

am
. O

ff
er

 su
pp

or
t a

nd
 e
nc

ou
ra

ge
m

en
t t

o 
he

lp
 th

em
 s
tic

k 
to

 th
ei
r t

re
at

m
en

t p
la
n.

- I
t’s

 a
ls
o 
a 
go

od
 id

ea
 to

 ta
lk
 to

 y
ou

r f
am

ily
 m

em
be

r’s
 m

ed
ic
al
 te

am
 a
bo

ut
 o
th

er
 w

ay
s y

ou
 c
an

 su
pp

or
t t

he
m

. T
he

y 
m

ay
 h
av

e 
sp

ec
ifi

c 
re

co
m

m
en

da
tio

ns
 o
r s

ug
ge

st
io
ns

 b
as

ed
 o
n 
yo

ur
 lo

ve
d 
on

e’
s i

nd
iv
id
ua

l n
ee

ds
.

2.
 I 
ju
st
 re

ce
iv
ed

 a
 d
ia
gn

os
is
 

of
 h
ep

at
oc

el
lu
la
r 

ca
rc
in
om

a.
 I 
am

 a
nx

io
us

, 
sa

d,
 a
nd

 c
on

fu
se

d!
 W

ha
t 

sh
ou

ld
 I 
do

?

I’m
 s
or

ry
 to

 h
ea

r a
bo

ut
 y
ou

r d
ia
gn

os
is
. I
t’s

 c
om

pl
et

el
y 
na

tu
ra

l t
o 
fe
el
 a
nx

io
us

, s
ad

, a
nd

 c
on

fu
se

d 
w
he

n 
fa
ce

d 
w
ith

 a
 s
er

io
us

 h
ea

lth
 c
on

di
tio

n 
lik

e 
he

pa
to

ce
llu

la
r c

ar
ci
no

m
a.
 T
he

 m
os

t i
m

po
rt
an

t t
hi
ng

 y
ou

 c
an

 d
o 
is
 to

 ta
lk
 to

 y
ou

r d
oc

to
r a

bo
ut

 y
ou

r t
re

at
m

en
t o

pt
io
ns

. T
he

y 
w
ill
 b
e 
ab

le
 to

 g
iv
e 

yo
u 
m

or
e 
in
fo

rm
at

io
n 
ab

ou
t y

ou
r s

pe
ci
fic

 c
as

e 
an

d 
he

lp
 y
ou

 c
om

e 
up

 w
ith

 a
 p
la
n 
th

at
 is

 ri
gh

t f
or

 y
ou

. I
t m

ay
 a
ls
o 
be

 h
el
pf

ul
 to

 sp
ea

k 
w
ith

 a
 

m
en

ta
l h

ea
lth

 p
ro

fe
ss
io
na

l, 
su

ch
 a
s a

 th
er

ap
is
t o

r c
ou

ns
el
or

, t
o 
he

lp
 y
ou

 c
op

e 
w
ith

 y
ou

r e
m

ot
io
ns

. I
t’s

 im
po

rt
an

t t
o 
ta

ke
 c
ar

e 
of

 y
ou

r e
m

ot
io
na

l 
w
el
l-b

ei
ng

 in
 a
dd

iti
on

 to
 y
ou

r p
hy

si
ca

l h
ea

lth
.

3.
 I 
w
as

 re
ce

nt
ly
 d
ia
gn

os
ed

 
w
ith

 a
lc
oh

ol
ic
 h
ep

at
iti
s 

an
d 
ci
rr
ho

si
s,
 I 
am

 s
o 

st
re

ss
ed

 o
ut

 a
nd

 I 
do

n’
t 

kn
ow

 c
op

e 
w
ith

 a
ll 
th

es
e,
 

w
ha

t s
ho

ul
d 
I d

o?

It 
ca

n 
be

 o
ve

rw
he

lm
in
g 
to

 re
ce

iv
e 
a 
di
ag

no
si
s o

f a
lc
oh

ol
ic
 h
ep

at
iti
s a

nd
 c
irr

ho
si
s,
 a
nd

 it
’s 
im

po
rt
an

t t
o 
ta

ke
 c
ar

e 
of

 y
ou

rs
el
f b

ot
h 
ph

ys
ic
al
ly
 a
nd

 
em

ot
io
na

lly
. H

er
e 
ar

e 
a 
fe
w
 th

in
gs

 y
ou

 c
an

 d
o 
to

 c
op

e:
- S

ee
k 
pr

of
es

si
on

al
 h
el
p:
 T
al
k 
to

 y
ou

r d
oc

to
r o

r a
 th

er
ap

is
t a

bo
ut

 y
ou

r d
ia
gn

os
is
 a
nd

 tr
ea

tm
en

t o
pt

io
ns

. T
he

y 
ca

n 
al
so

 h
el
p 
yo

u 
m

an
ag

e 
st
re

ss
 a
nd

 
ot

he
r e

m
ot

io
ns

 re
la
te

d 
to

 y
ou

r d
ia
gn

os
is
.

- S
to

p 
dr

in
ki
ng

: I
t i
s i

m
po

rt
an

t t
o 
st
op

 d
rin

ki
ng

 a
lc
oh

ol
 in

 o
rd

er
 to

 p
re

ve
nt

 fu
rt
he

r d
am

ag
e 
to

 y
ou

r l
iv
er

 a
nd

 o
ve

ra
ll 
he

al
th

.
- E

at
 a
 h
ea

lth
y 
di
et

: E
at

in
g 
a 
ba

la
nc

ed
 d
ie
t t

ha
t i
s r

ic
h 
in
 fr

ui
ts
, v

eg
et

ab
le
s,
 a
nd

 le
an

 p
ro

te
in
 c
an

 h
el
p 
yo

ur
 li
ve

r r
ec

ov
er

 a
nd

 im
pr

ov
e 
yo

ur
 o
ve

ra
ll 

he
al
th

.
- E

xe
rc
is
e:
 R
eg

ul
ar
 p
hy

si
ca

l a
ct
iv
ity

 c
an

 h
el
p 
re

du
ce

 s
tr
es

s a
nd

 im
pr

ov
e 
yo

ur
 o
ve

ra
ll 
he

al
th

.
- G

et
 e
no

ug
h 
re

st
: M

ak
e 
su

re
 to

 g
et

 e
no

ug
h 
sl
ee

p 
an

d 
re

st
 to

 h
el
p 
yo

ur
 b
od

y 
he

al
.

- J
oi
n 
su

pp
or

t g
ro

up
s:
 Jo

in
in
g 
su

pp
or

t g
ro

up
s c

an
 b
e 
ve

ry
 h
el
pf

ul
 in

 d
ea

lin
g 
w
ith

 th
e 
em

ot
io
na

l a
nd

 p
ra

ct
ic
al
 a
sp

ec
ts
 o
f t

he
 d
is
ea

se
.

- S
ee

k 
m

ed
ic
al
 a
tt
en

tio
n:
 If
 y
ou

 a
re

 e
xp

er
ie
nc

in
g 
se

ve
re

 s
ym

pt
om

s s
uc

h 
as

 a
bd

om
in
al
 p
ai
n,
 ja

un
di
ce

, v
om

iti
ng

 b
lo
od

 o
r a

 ra
pi
d 
de

cl
in
e 
in
 m

en
ta

l 
st
at

us
, p

le
as

e 
se

ek
 m

ed
ic
al
 a
tt
en

tio
n.

- R
em

em
be

r t
ha

t r
ec

ov
er

y 
ta

ke
s t

im
e 
an

d 
it
’s 
im

po
rt
an

t t
o 
be

 p
at

ie
nt

 w
ith

 y
ou

rs
el
f. 
It 
is
 a
ls
o 
im

po
rt
an

t t
o 
ke

ep
 in

 to
uc

h 
w
ith

 y
ou

r h
ea

lth
ca

re
 

pr
ov

id
er

 a
nd

 fo
llo

w
 th

ei
r a

dv
ic
e.

4.
 M

y 
fa
th

er
 w

as
 o
ff
ic
ia
lly

 
de

ni
ed

 fo
r l
iv
er

 
tr
an

sp
la
nt

at
io
n 
be

ca
us

e 
of

 h
is
 o
ld
 a
ge

 a
nd

 
de

bi
lit

at
io
n.
 T
he

 w
ho

le
 

fa
m

ily
 is

 re
al
ly
 u
ps

et
. W

ha
t 

sh
ou

ld
 w

e 
do

 to
 h
el
p 
hi
m
?

It 
is
 im

po
rt
an

t t
o 
un

de
rs
ta

nd
 th

at
 tr

an
sp

la
nt

 c
en

te
rs
 h
av

e 
st
ric

t g
ui
de

lin
es

 in
 p
la
ce

 to
 e
ns

ur
e 
th

at
 tr

an
sp

la
nt

s a
re

 p
er

fo
rm

ed
 in

 th
e 
m

os
t e

ff
ec

tiv
e 

an
d 
et

hi
ca

l m
an

ne
r p

os
si
bl

e.
 T
he

se
 g
ui
de

lin
es

 ta
ke

 in
to

 a
cc

ou
nt

 fa
ct
or

s s
uc

h 
as

 th
e 
pa

tie
nt

’s 
ag

e,
 o
ve

ra
ll 
he

al
th

, a
nd

 li
ke

lih
oo

d 
of

 su
rv

iv
al
 a
ft
er

 
th

e 
tr
an

sp
la
nt

.
Th

at
 b
ei
ng

 s
ai
d,
 th

er
e 
ar

e 
st
ill
 o
pt

io
ns

 fo
r y

ou
r f

at
he

r. 
O
ne

 o
pt

io
n 
w
ou

ld
 b
e 
to

 s
ee

k 
a 
se

co
nd

 o
pi
ni
on

 fr
om

 a
no

th
er

 tr
an

sp
la
nt

 c
en

te
r, 
as

 d
iff

er
en

t 
ce

nt
er

s m
ay

 h
av

e 
di
ff
er

en
t g

ui
de

lin
es

. A
dd

iti
on

al
ly
, y

ou
r f

at
he

r m
ay

 b
e 
a 
ca

nd
id
at
e 
fo

r a
lte

rn
at

iv
e 
tr
ea

tm
en

ts
, s

uc
h 
as

 a
 le

ss
 in

va
si
ve

 p
ro

ce
du

re
 

or
 a
lli
at

iv
e 
ca

re
 to

 h
el
p 
m

an
ag

e 
hi
s s

ym
pt

om
s.

It 
m

ay
 a
ls
o 
be

 b
en

ef
ic
ia
l f
or

 y
ou

r f
am

ily
 to

 s
ee

k 
su

pp
or

t f
ro

m
 a
 s
oc

ia
l w

or
ke

r o
r c

ou
ns

el
or

 to
 h
el
p 
co

pe
 w

ith
 th

e 
di
ff
ic
ul
t n

ew
s a

nd
 to

 d
is
cu

ss
 a
ny

 
ot

he
r o

pt
io
ns

 th
at
 m

ay
 b
e 
av

ai
la
bl

e 
fo

r y
ou

r f
at

he
r.

It
’s 
al
so

 im
po

rt
an

t t
o 
ha

ve
 a
 g
oo

d 
co

m
m

un
ic
at

io
n 
w
ith

 h
is
 d
oc

to
r, 
as

k 
th

e 
re

as
on

 w
hy

 h
e 
w
as

 d
en

ie
d 
th

e 
tr
an

sp
la
nt

, a
nd

 w
ha

t o
th

er
 o
pt

io
ns

 a
re

 
av

ai
la
bl

e 
fo

r h
im

.

G
PT

, G
en

er
at
iv
e 
Pr

e-
tr
ai
ne

d 
Tr
an

sf
or

m
er
.



730

Clinical and Molecular Hepatology
Volume_29 Number_3 July 2023

http://www.e-cmh.orghttps://doi.org/10.3350/cmh.2023.0089

tional dialogue, the responses can be more comprehensible 
than professional guidelines or primary literature. 
As of writing this article, ChatGPT is available free of charge 

to the public. This allows patients with financial restraints to 
access personalized and useful medical information about 
their condition. This is especially important given that finan-
cial difficulty has been associated with poor health out-
comes.28 Enhancement of availability and ease of access to 
this resource could reduce health disparities, diminish disease 
burden, and improve the overall well-being of the popula-
tion.29 Furthermore, this increased accessibility can also re-
duce anxiety among patients and caregivers by providing ac-
cess to real-time information. Patients will be better informed 
about their condition, which could reduce unnecessary anxi-
ety between doctor appointments. 
ChatGPT can also enhance the workflow of healthcare pro-

viders in two important ways. First, it helps draft a framework 
for each tailored question asked by patients and caregivers, 
thereby increasing efficiency for providers. Given the high 
proportion of either comprehensive or correct but inade-
quate responses and expected continued improvement over 
time, we foresee that physicians would only need to revise 
ChatGPT’s responses to best answer patient queries. This may 
not only improve the efficiency of physicians but also de-
crease the overall cost and burden on the healthcare system. 
Second, ChatGPT empowers patients to be better informed 
about their care. This allows for patient-led care and facili-
tates efficient shared decision-making by providing patients 
with an additional source of information.
The major strengths of this study consist of the inclusive set 

of inquiries collected from both authorities (professional so-
cieties and well-regarded institutions) as well as patients and 
caregivers (patient support groups). To ensure a holistic grad-
ing process of ChatGPT’s responses, two independent hepa-
tologists reviewed the responses, and a third blinded senior 
hepatologist resolved discrepancies. To our knowledge, this 
is the first article to examine the accuracy and reproducibility 
of ChatGPT’s medical knowledge base, along with its ability 
to answer patient questions. 
ChatGPT has garnered interest in transforming the emo-

tional support for patients with mental health disorders.30 
While it is reasonable to argue that the algorithms used to 
design the ChatGPT language model may not be robust to 
completely comprehend and handle the complexities of hu-
man emotion, it may still be helpful to individuals who expe-

rience specific emotional distress such as psychological sup-
port for patients with a cancer diagnosis or their caregivers. 
In the current study, ChatGPT emulated empathetic respons-
es to the patients and their caregivers and offered actionable 
recommendations. Studies are needed to assess this capacity 
from various perspectives, including a formal appraisal of the 
responses, an understanding of more complex questions, 
and the adaptation of the model to various cultural back-
grounds. 
Despite its impressive performance in answering patient 

questions, ChatGPT has several limitations. First, a small pro-
portion of questions were graded as comprehensive, mean-
ing ChatGPT may serve as an adjunct tool for patients rather 
than a replacement of care from a licensed healthcare pro-
vider. Given that ChatGPT is expected to be continuously im-
proved with time, response quality and reproducibility are 
likely to improve. Notably, there were 20–25% differences 
between the two reviewers. This implies that even specialists 
may have different thoughts in answering these questions. 
Second, the database that ChatGPT was trained on only ex-
tends to information up until 2021. Information may be out-
dated for certain subjects, thereby leading to incorrect re-
sponses. Third, the quality and accuracy of the dataset 
utilized to train ChatGPT is unknown, which may affect the 
reliability of ChatGPT’s responses. In this study, although 
ChatGPT provided correct or comprehensive answers to the 
majority of the questions, there was a significant limitation of 
the model in providing accurate cut-offs for laboratory tests 
or durations of treatment recommended by professional 
guidelines. Fourth, the reviewers were aware that these re-
sponses were generated by ChatGPT. Therefore, the grading 
could be stricter and the performance of ChatGPT might be 
underestimated. Finally, guidelines published by different 
professional societies may vary in recommendations globally. 
Unless specifically stated in the prompt, ChatGPT is unable to 
distinguish which guidelines to follow and may not generate 
the response according to the guidelines of the local area or 
country. This could generate potential confusion and danger 
should a patient follow recommendations not approved by 
local regulatory bodies. Further optimization is warranted to 
ensure the source of data and the specificity of the response. 
Perhaps, ChatGPT can be programmed to prompt clarifica-
tions from users to fine-tune the questions and provide re-
sponses with better accuracy in the future. 
Our study is the first to showcase the accuracy and repro-



731

Yee Hui Yeo, et al. 
ChatGPT performance on cirrhosis and HCC Questions

http://www.e-cmh.org https://doi.org/10.3350/cmh.2023.0089

ducibility of ChatGPT’s responses to frequently asked ques-
tions regarding the management and care of patients with 
cirrhosis and HCC. ChatGPT often regurgitates correct and re-
producible responses to commonly asked patient questions, 
although the majority of the correct responses were labeled 
as correct but inadequate. Recommendations that vary 
across regions, such as the indications and interval of HCC 
surveillance, should not be followed for the current version 
of ChatGPT. With the anticipation of the ongoing improve-
ment of the model’s accuracy, ChatGPT may serve as a useful 
adjunct tool for patients in addition to the standard of care. 
We highly encourage future studies to examine the utility of 
ChatGPT in improving patient care and outcomes. 
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