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ABSTRACT

Background: Hepatocellular carcinoma (HCC) is the 4" leading cause of cancer-related deaths worldwide.

Objective: To assess the post-transplant survival factors in patients with hepatocellular carcinoma rela-
tive to the cirrhosis and alpha-fetoprotein levels in patients with liver transplantation in Abu-Ali Sina

transplant hospital, Shiraz, 2010-2022.

Methods: In this retrospective study, demographic and clinical data affecting survival includes the under-
lying cause of cirrhosis and alpha-fetoprotein (AFP) levels were collected from all patients (n=207) who
underwent transplantation with a definitive diagnosis of hepatocellular carcinoma. The 1, 2, 3, 4 and 5
years’ survival rates and the median survival time were calculated. Kaplan-Meier method was used to
determine the survival at different time intervals for determining the factors affecting survival.

Results: At the time of data collection, 145 (70%) patients were alive, 33 (15.9%) died from recurrence
hepatocellular carcinoma and 29 (14%) had deaths from underlying diseases. 55.6% of patients who
died from hepatic impairment had AFP less than 500 ng/dL and 8 patients (44.4%) had AFP more than
500 ng/dL and blood AFP level was significantly associated with mortality (P= 0.002). The prevalence of
recurrence HCC death was also higher in people with AFP above 500 (29.6% vs. 9.17%). Survival in AFP
<500 and AFP> 500 was almost the same until 40 months and after that survival time was significantly

higher in individuals with AFP <500 (P=0.076).

Conclusion: The present study showed that gender and the underlying causes of cirrhosis do not have a
significant effect on determining the patient’s survival rate and the only factor affecting was AFP which is
a predictive and prognostic biomarker as a tumor antigen role in HCC.

KEYWORDS: Survival factors; Hepatocellular carcinoma; Cirrhosis; Alpha-fetoprotein; Liver

transplantation

INTRODUCTION

epatocellular carcinoma (HCC) is a
primary malignant liver tumor that

typically develops in chronic liver
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disease, especially in patients with cirrhosis
or chronic infection with the hepatitis B virus
(HBV). HCC is responsible for more than 90%
of primary hepatic malignancies and consid-
ered as the 6th most commonly diagnosed
malignant disease in the world [1] with about
841,000 new cases reported in 2018 [2, 37.
Liver transplantation (LT) is accepted to be
the best curative option for HCC in patients
with liver disease [4]. Selection of patients for
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Table 1: Demographic and clinical features of

involved patients (n=207).

Variables Number (%)
Sex

Male 172 (83.1%)

Female 35 (16.9%)
AFP (ng/dL)

<500 135 (83.3%)

>500 27 (16.7%)
Outcomes

Alive 145 (70%)

HCC Recurrence 33 (15.9%)

Underlying causes 29 (14%)
Underlying causes of cirrhosis (overall)

HBV 79 (49.4%)

HCV 16 (10.0%)

NASH 6 (1.0%)

Other 61 (38.1%)
Underlying causes of cirrhosis (stratified)

Group A* 137 (66.2%)

Group B* 8 (3.9%)

Group C* 62 (30%)

AFP, alpha-fetoprotein; HBV, hepatitis-B virus; HCV,
hepatitis-C virus; NASH, non-alcoholic steatohepatitis.

*Group A were the underlying causes leading to hepatitis
such as HBV, HCV, alcoholic hepatitis, autoimmune
hepatitis, and NASH.

*Group B consisted of biliary tract diseases (such as
cholangiocarcinoma, PBC, PSC) or cryptogenic cirrhosis.

*Group C were metabolic diseases, tyrosinemia or HCC
based on underlying causes other than diseases in group A
or B.

LT adheres to the conventional Milan 5] and
UCSF [6] criteria which yielded similar long-
term outcomes. Dastyar et al., [7] study found
that Milan criteria provides the best survival
in comparing with UCSF for patient’s selec-
tion. The incidence of HCC and the subsequent
mortality rate are increasing in many parts of
the world. In the United States, HCC mortal-
ity increased by 0.5% between 2014 and 2018
unlike other common solid organ tumors such
as lung, breast, and prostate cancers in which
mortality rates are declining. However, the in-
crease rate of mortality seems to be slowing
down compared to the previous period (i.e.,
3.2% increase in mortality from 2009 to 2013)

[8-10].

Alpha-fetoprotein (AFP) and other tumor

markers indicates the recognition’s increase
which tumor biology dictates long-term out-
come [11-137]. In HCC patients, the main de-
terminant of long-term outcome after LT
1s tumor recurrence that is still believed re-
currence leads to early death in most cases.
Therefore, the management of post-transplant
HCC recurrence remains very challenging for
survival [14-16].

Since Shiraz is known as one of the centers
for liver transplantation in Iran and hundreds
of transplants are performed annually in the
Abu-Ali Sina transplant hospital, therefore,
we examine the patients who have undergone
transplantation and their survival rate follow-
ing transplant surgery based on the underly-
ing causes of cancer. This study can help to
improve the quality of surgery and find solu-
tions to increase patient’s survival by deter-
mining the survival rate of patients and com-
paring with other global findings.

MATERIALS AND METHODS

Study Population

This retrospective, cross-sectional study was
conducted in all patients admitted to Abu-Ali
Sina teaching hospital for liver transplantation
due to the HCC from 2010 till the end of 2022.
Our primary goal was assessing the survival
rate of these patients based on the underlying
causes of liver cirrhosis and the serum level of
AFP. We included all patients who were quali-
tied for receiving a new liver according to Mi-
lan Criteria. The criteria stated patients with
one tumor equal or less than 5 centimeters
or up to 3 lesions, each greater less than or
equal to 3 cm without extrahepatic and major
abdominal involvements were best fitted for
receiving a new liver [57]. Moreover, patients
with uncompleted medical records were ex-

cluded from the study.

Study Design

Patients’ demographic and clinical data such
as age, sex, the underlying cause of liver cir-
rhosis, and the serum level of AFP were col-
lected from the patients’ medical records. Due
to the considerable diversity regarding the un-
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Table 2: Outcomes’ stratifications according to sex, serum level of AFP, and underlying diseases.

Outcomes
) . Death by HCC Recurrence P-Value Overall (%)
Variables Alive (%)
liver-related  Non-liver related

Male 125(86.2%) 27(81.8%) 20(69.0%) 172(83.1%)
Sex 0.076

Female 20(13.8%) 6(18.2%) 9(31.0%) 35(16.9%)

<500 100(90.1%) 10(55.6%) 20(71.4%) 135(83.3%)
AFP (ng/dL) 0.002

>500 11(9.9%) 8(44.4%) 8(28.6%) 27(16.7%)

Group A* 95(65.5%) 27(81.8%) 15(51.7%) 137(66.2%)
Underlying
conditions Group B* 4(2.7%) 0(0.00%) 4(13.8%) 0.024 8(3.9%)

Group C* 46(31.7%) 6(18.2%) 10(34.5%) 62(30%)

AFP, alpha-fetoprotein

*Group A were the underlying causes leading to hepatitis such as HBV, HCV, alcoholic hepatitis, autoimmune hepatitis, and

NASH.

*Group B consisted of biliary tract diseases (such as cholangiocarcinoma, PBC, PSC) or cryptogenic cirrhosis.

*Group C were metabolic diseases, tyrosinemia or HCC based on underlying causes other than diseases in group A or B.

derlying causes of cirrhosis, we have classified
the causes within the three-following group
includes group A consisted of all situations re-
sulting in hepatitis. These were hepatitis B vi-
rus (HBV), hepatitis C virus (HCV), alcoholic
hepatitis, autoimmune hepatitis, and non-alco-
holic fatty steatohepatitis (NASH). Patients in
group B had suffered from biliary tract dis-
eases such as cholangiocarcinoma, primary
biliary cirrhosis (PBC), and primary scleros-
ing cholangitis (PSC) or cryptogenic cirrhosis.
Finally, group C had metabolic diseases tyro-
sinemia or HCC based on underlying causes
other than diseases in group A or B.

Outcomes

The outcome was death due to HCC. In this
study, the survival status of patients until
2022 was followed and questioned using the
telephone. If there were deficiencies in the
patients’ medical records in terms of demo-
graphic characteristics, it was completed in
the same telephone call.

Ethical Considerations

This study was conducted in accordance with
the declaration of Helsinki and approved by
the Institutional Review Board and Ethics
Committee of Shiraz University of Medi-
cal Sciences (ethic code: IR.SUMS.MED.
REC.1399.275). The gathered data did not
consist of each patient’s identifiers.

Statistical Analysis

Data were collected in the Statistical Pack-
age for Social Sciences Software (SPSS. Inc.,
Chicago, Ill., USA) version 20. Quantitative
variables were described using the mean and
standard deviation (SD); the qualitative ones
were assessed with frequencies and percent-
ages. Moreover, the Kaplan Meier survival es-
timator curve and the log-rank test were used
to estimate one-, two-, three-, four- and five-
years survival rates. In all comparative analy-
ses, p-value equal to or less than 0.05 was con-
sidered statistically significant.

RESULTS

Overall, 207 patients were enrolled in this ret-
rospective study with the mean age of 52+14
years and ranged from 6-74 years old. Most of
them were men (83.1%). At the time of data
collecting, 145 patients were alive (70%), 83
cases (15.9%) and 29 patients (14%) died from
HCC recurrence and underlying diseases, re-
spectively (Table 1). The most common causes
of cirrhosis were HBV (49.4%) and HCV (10%),
respectively. One patient (0.65%) had HBV and
alcohol consumption, and 2 patients (1.3%) had
HBV and HCV co-infection. One hundred
thirty-seven patients (66.2%) had HCC due to
hepatitis-related factors (group A), and the
prevalence of biliary (group B) and other dis-
eases (group C) as the underlying causes of
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Figure 1: The Kaplan Meier Survival Curves. (A) showed the overall survival rate of the transplanted patients,
(B) the differences between sex-related survival rates, (C) survival rates were evaluated according to the
serum level of alpha-fetoprotein, and (D) we have shown the differences between the survival rates based on

the underlying conditions.

HCC were equal to 8 (3.9%) and 62 patients
(30%), respectively.

One hundred thirty-five patients (83.3%) had
AFP blood levels below 500 ng. dI-1, and 27
patients (16.7%) had AFP levels above 500
ng/dL and AFP blood levels were not reported
in 24 patients (Table 2). The overall mortal-
ity rate was higher among men than women,
which was statistically significant (P=0.076).
Moreover, there is a remarkable significant
difference between the mortality rates were
detected and the causes of liver cirrhosis
(P=0.024). As we expected, AFP was signifi-
cantly associated with mortality (P=0.002).
The incidence of recurrence HCC death was

also higher in people with AFP above 500
(29.6%).

Out of 207 patients, just the data of 98 patients
were completed for a survival interpretation.
Among all deaths (98 cases), 33 patients (33.7%)
died due to recurrence HCC, and the other 65
individuals (66.3%) from underlying diseases.
The survival rate varied from 0.01 -116 month
(median= 41 month). The one-, two-, three-,
four-, and five-years survival rates were 80%,
70%, 61%, 41%, and 36%, respectively (Fig 1A).
According to the Kaplan Meier survival esti-
mator curve and log-rank test, no statistically
significant difference was observed between
the two genders (P=0.34) (Fig 1B). In Fig 1C,
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we have evaluated the survival rate regarding
the serum level of AFP (cut-off value= 500
ng/dL). It has shown that the survival rate
was the same between these two groups un-
til 40 months’ post-transplantation, although
the survival rate was higher in patients with
AFP< 500 ng/dL thereafter. Moreover, the
log-rank test has shown that this difference
was relatively significant (P=0.08). Finally,
we have estimated the survival rates based on
the underlying causes of liver cirrhosis (Fig
1D). Of note, all of 4 patients in group B were
alive at the time of writing this manuscript.
According to the Kaplan-Meier survival esti-
mator curve, the survival rate was higher in
group A than in group C until 60 months, at-
ter which the survival rate was contrariwise.
Although according to the Wilcoxon test, it
was statistically significant (P=0.036).

Because age is a quantitative variable, Cox re-
gression was utilized to determine the associa-
tion between age and the survival rate. The
results revealed that there is any significant
correlation between the mentioned param-
eters (P=0.595).

For modeling the eftective factors on the sur-
vival rate of liver transplantation, the variables
which had a P-value less than 0.2 (P<0.2) in
univariate analysis are included in this model.
Theretore, the survival rate of liver transplan-
tation Alongside age, gender, and the cause
of liver cirrhosis are involved in this model,
whose results demonstrated that just the se-
rum level of AFP was relatively significant
(P=0.0257, HR=3.2), and the mortality rate in
the patients who had AFP blood levels above
500 ng/dL partially was 3.2 times more than
patients who had AFP blood levels below 500
ng/dL.

DISCUSSION

The present study evaluated the survival rate
and associating factors among liver-transplant
patients in Abu-ali Sina transplant hospital.
The study is a paramount importance; as Shi-
raz 1s a head center for liver transplantation
surgery in Iran. Unlike other solid tumors,

both the incidence and mortality rate of HCC
are increasing within the last years.

The recurrence of post-transplant HCC is seen
in 10-20% of the patients and has remained
stable over the years. Repeated efforts have
done to refine the selection criteria for trans-
plantation to get the best outcome [17]. An-
other study demonstrated a mean recurrence
rate of 16% and the mean time for HCC re-
currence was 13 months (range 2-132 months).
Post-transplant HCC is the key determinant
for survival. It will manage patients with re-
currence continue to be a challenge because
none of the treatment options guarantee long
term survival [187.

Based on our findings, one-year survival rate
was 80%, and constantly decreased to 36% af-
ter five years postoperatively. Similar studies
conducted by Loho et al,, [197] during 1998-
1999 and 2013-2014. The authors were failed
to show any significant survival rates” im-
provements between these time periods. The
one-year survival rates were 24.1% and 29.4%
between 1998-1999 and 2013-2014. We hy-
pothesized that the higher survival rate in our
specialized center might be primarily due to
early diagnosis of HCC. Because in both stud-
ies, demographic features and the HCC-lead-
ing causes were relatively similar. The medi-
an survival time in our study was similar to
a study from Japan (47.2 months) and higher
than the median survival rate in the USA and
Spain (18.6 and 24 months, respectively) [20,
217].

AFP levels play an important role in liver can-
cer prognosis, diagnosis, recurrence and treat-
ment response. AFP level is used as an indica-
tor for monitoring recurrence in patients with
HCC [22, 23]. We tried to analyze the AFP
levels change respondent to treatment in the
patients of our study. AFP was high (>500 ng/
dL) in 27 patients and in 135 patients (80.1%)
was below the 500 ng/dlL. Patients who had
high AFP levels was those who had recur-
rence and patients with decreasing response to
treatment had a longer survival. Other stud-
ies showed that 60-70% of patients with liver
cancer especially hepatocellular carcinoma
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(HCC) have elevated of AFP levels which are
lower in HCC [24, 257. To diagnose the liver
cancer, AFP has sensitivity in clinical practice
[26] and some studies [26, 27 showed that
higher AFP levels result in worse overall sur-
vival which its effects on HCC prognosis is not
clear. In the present study, the mortality rate
regarding the serum level of AFP was equal
between the two groups up to 40 months post-
operatively; however, the survival rate was
higher in the group whose serum AFP level
was less than 500 than the other group after
this time interval. Overall, a high serum level
of AFP (more than 500 ng. dI-1) increased the
mortality rate 3.2 times. Our finding re-em-
phasized the importance of AFP as a higher
serum level and it was associated with more
invasive HCC which was constantly reported
in several previous studies [28, 297.

In the present study, most common underly-
ing liver diseases were HBV (49.4%) and HCV
(10%) infections. Muller et al., [30] study re-
ported that the majority of their patients was
men (85%) and the most common underlying
diseases with HCC was HCV (438.2%) which
has contflict with our study. Golabi et al., [31]
showed that the mortality risk in patients with
HCC was 1.11 and 0.94, respectively, due to
non-alcoholic fatty liver disease (NAFLD) and
HBV vs. HCV, and the underlying factor could
influence the patients’ outcomes. This finding
was contrary to our study. We have concluded
that none of the underlying diseases related to
cirrhosis could affect mortality and the sur-
vival rate. This discrepancy may result from
our low sample size which led us to compare
the underlying causes as three “groups” rather
than a “single” cause of liver cirrhosis.

In the present study, there was only 6 patients
with NAFLD-induced HCC. Moreover, HBV
and HCV were among the most common
causes of cirrhosis which is similar to the oth-
er studies but unlike in western societies only
one case of alcoholic liver disease was reported
[327]. Younossi et al.,, [33] study also showed
that the survival rate of patients with NAFLD
was lower than others.

The present study showed that gender and the

underlying cause of cirrhosis did not signifi-
cantly affect patients' survival rate. AFP is a
predictive and prognostic biomarker and has a
role of tumor antigen in HCC.

The present study had several potential limi-
tations. The first one was our small sample
size. Several patients could not be reached be-
cause their phone numbers and/or addresses
were changed. Therefore, we were not able
to contact these patients. Another limitation
of the study was the lack of an appropriate
scoring system such as CLIP, CUPI, etc. Fi-
nally, the retrospective designation may skew
our analysis. Therefore, we suggest that it is
better to conduct further prospective studies
with higher sample sizes. Then, the physicians
could determine the HCCs’ survival rate and
their associating factors. Moreover, it seems
that a proper registry system should be set
up in Abu-Ali Sina transplant hospital as the
main transplant center in Iran, therefore, the
patients' information can be accessed more
easily and precisely.
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REFERENCES

1. Tashima R, Beppu T, Nakagawa M, et al. A long-
term survival of the patient with hepatocellu-
lar carcinoma and advanced portal vein and bile
duct tumor thrombosis successfully treated with
multimodal treatments. Gan To Kagaku Ryoho
2005;32:1805-8. [Japanese]

2. In: World Health Organization. Cancer 2018 [Ac-
cessed: July 2, 2021]. Available from: https://www.
who.int/news-room/fact-sheets/detail/cancer.

3. Jasirwan COM, Hasan |, Sulaiman AS, et al. Risk
factors of mortality in the patients with hepatocel-
lular carcinoma: A multicenter study in Indonesia.
Curr Probl Cancer 2020;44:100480.

4. European Association for the Study of the Liver.
Electronic address: easloffice@easloffice.eu. Cor-
rigendum to "EASL Clinical Practice Guidelines:
Management of hepatocellular carcinoma" [J Hep-
atol 69 (2018) 182-236]. J Hepatol 2019;70:817.

5. Mazzaferro V, Regalia E, Doci R, et al. Liver trans-
plantation for the treatment of small hepatocellu-
lar carcinomas in patients with cirrhosis. N Engl J
Med 1996;334:693-9.

6. Yao FY, Xiao L, Bass NM, et al. Liver transplanta-

14

Int ] Org Transplant Med 2023; Vol. 14 (2)

www.ijotm.com



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Post Liver Transplant Survival Relative to the Cirrhosis and AFP Levels

tion for hepatocellular carcinoma: validation of
the UCSF-expanded criteria based on preoperative
imaging. Am J Transplant 2007;7:2587-96.

Dastyar A, Nikoupour H, Shamsaeefar A, et al.
Liver Transplantation in Hepatocellular Carcinoma:
Experiences from the Shiraz Transplant Center. Int
J Organ Transplant Med 2021;12:9-19.

Hashim D, Boffetta P, La Vecchia C, et al. The global
decrease in cancer mortality: trends and dispari-
ties. Ann Oncol 2016;27:926-33.

Kulik L, El-Serag HB. Epidemiology and Manage-
ment of Hepatocellular Carcinoma. Gastroenterol-
ogy 2019;156:477-91.

Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer sta-
tistics, 2021. CA Cancer J Clin 2021;71:7-33.

Kaido T, Ogawa K, Mori A, et al. Usefulness of the
Kyoto criteria as expanded selection criteria for
liver transplantation for hepatocellular carcinoma.
Surgery 2013;154:1053-60.

Duvoux C, Roudot-Thoraval F, Decaens T, et al.
Liver transplantation for hepatocellular carcino-
ma: a model including a-fetoprotein improves the
performance of Milan criteria. Gastroenterology
2012;143:986-94.

Taketomi A, Sanefuji K, Soejima Y, et al. Impact of
des-gamma-carboxy prothrombin and tumor size
on the recurrence of hepatocellular carcinoma af-
ter living donor liver transplantation. Transplanta-
tion 2009;87:531-7.

Clavien PA, Lesurtel M, Bossuyt PM, et al. Recom-
mendations for liver transplantation for hepato-
cellular carcinoma: an international consensus
conference report. Lancet Oncol 2012;13:e11-22.

Alshahrani AA, Ha SM, Hwang S, et al. Clinical Fea-
tures and Surveillance of Very Late Hepatocellular
Carcinoma Recurrence After Liver Transplantation.
Ann Transplant 2018;23:659-65.

Chok KS, Chan SC, Cheung TT, et al. Late recurrence
of hepatocellular carcinoma after liver transplan-
tation. World J Surg 2011;35:2058-62.

Mazzaferro V, Llovet JM, Miceli R, et al. Predicting
survival after liver transplantation in patients with
hepatocellular carcinoma beyond the Milan crite-
ria: a retrospective, exploratory analysis. Lancet
Oncol 2009;10:35-43.

de'Angelis N, Landi F, Carra MC, et al. Manage-
ments of recurrent hepatocellular carcinoma after
liver transplantation: A systematic review. World J
Gastroenterol 2015;21:11185-98.

Loho IM, Hasan I, Lesmana CR, et al. Hepatocel-
lular Carcinoma in a Tertiary Referral Hospital in
Indonesia: Lack of Improvement of One-Year Sur-
vival Rates between 1998-1999 and 2013-2014.
Asian Pac J Cancer Prev 2016;17:2165-70.

Johnson PJ, Berhane S, Kagebayashi C, et al. As-
sessment of liver function in patients with hepa-
tocellular carcinoma: a new evidence-based ap-
proach-the ALBI grade. J Clin Oncol 2015;33:550-8.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Kudo M. Japan's Successful Model of Nationwide
Hepatocellular Carcinoma Surveillance Highlight-
ing the Urgent Need for Global Surveillance. Liver
Cancer 2012;1:141-3.

Nobuoka D, Kato Y, Gotohda N, et al. Postoperative
serum alpha-fetoprotein level is a useful predictor
of recurrence after hepatectomy for hepatocellu-
lar carcinoma. Oncol Rep 2010;24:521-8.

Siripongsakun S, Wei SH, Lin S, et al. Evaluation of
alpha-fetoprotein in detecting hepatocellular car-
cinoma recurrence after radiofrequency ablation.
J Gastroenterol Hepatol 2014;29:157-64.

Marrero JA, Kulik LM, Sirlin CB, et al. Diagnosis,
Staging, and Management of Hepatocellular Car-
cinoma: 2018 Practice Guidance by the American
Association for the Study of Liver Diseases. Hepa-
tology 2018;68:723-50.

Yap AQ, Chen CL, Yong CC, et al. Clinicopatho-
logical factors impact the survival outcome fol-
lowing the resection of combined hepatocellular
carcinoma and cholangiocarcinoma. Surg Oncol
2013;22:55-60.

Farinati F, Marino D, De Giorgio M, et al. Diagnostic
and prognostic role of alpha-fetoprotein in hepa-
tocellular carcinoma: both or neither? Am J Gas-
troenterol 2006;101:524-32.

Chon YE, Choi GH, Lee MH, et al. Combined mea-
surement of preoperative a-fetoprotein and des-
y-carboxy prothrombin predicts recurrence after
curative resection in patients with hepatitis-B-
related hepatocellular carcinoma. Int J Cancer
2012;131:2332-41.

Galle PR, Foerster F, Kudo M, et al. Biology and
significance of alpha-fetoprotein in hepatocellular
carcinoma. Liver Int 2019;39:2214-29.

Wang S, Zhu M, Wang Q, et al. Alpha-fetoprotein
inhibits autophagy to promote malignant behav-
iour in hepatocellular carcinoma cells by activat-
ing PI3K/AKT/mTOR signalling. Cell Death Dis
2018;9:1027.

Muller V, Fortsch T, Glndel M, et al. Long-term
outcome of liver transplantation as treatment mo-
dality in patients with hepatocellular carcinoma in
cirrhosis: a single-center experience. Transplant
Proc 2013;45:1957-60.

Golabi P, Fazel S, Otgonsuren M, et al. Mortality as-
sessment of patients with hepatocellular carcino-
ma according to underlying disease and treatment
modalities. Medicine (Baltimore) 2017;96:e5904.

Schiitte K, Bornschein J, Malfertheiner P. Hepato-
cellular carcinoma-epidemiological trends and risk
factors. Dig Dis 2009;27:80-92.

Younossi ZM, Otgonsuren M, Henry L, et al. As-
sociation of nonalcoholic fatty liver disease
(NAFLD) with hepatocellular carcinoma (HCC) in
the United States from 2004 to 2009. Hepatology
2015;62:1723-30.

www.ijotm.com

Int J Org Transplant Med 2023; Vol. 14 (2)

15



