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ABSTRACT

Background: Hepatocellular carcinoma mostly develops in a cirrhotic (80%) background. The clinical features of cirrhotic hepatocellular
carcinoma and non-cirrhotic hepatocellular carcinoma also differ. We aimed to determine the clinicopathologic features, tumor charac-
teristics, treatment options, and overall survival after diagnosing hepatocellular carcinoma and prognostic factors effective on survival
of hepatocellular carcinoma developing in cirrhotic and non-cirrhotic conditions.

Methods: In our study, 220 patients aged over 18 years who were histologically diagnosed as having hepatocellular carcinoma were
included. The patients were divided into 2 groups as cirrhotic and non-cirrhotic.

Results: When the tumor morphologies were examined in our study, it was observed that they were mostly solitary in both groups.
Cirrhotic hepatocellular carcinomas had significantly higher rates of invasion than the non-cirrhotic group (35.3% vs. 20.3%, respec-
tively) (P <.05). The survival rate was found to be better in the non-cirrhotic group (17.5 months vs. 11.5 months) (P <.05). Age, maximal
tumor diameter, and morphologically infiltrative tumor character were found to be independent risk factors affecting survival in patients
with cirrhosis. Portal vein invasion, alfa-fetoprotein, and the absence of an underlying risk factor in the etiology were observed as inde-
pendent risk factors affecting survival in patients with non-cirrhosis.

Conclusion: Cirrhotic hepatocellular carcinoma and non-cirrhotic hepatocellular carcinoma had different clinicopathologic features
and risk factors. We analyzed that treatment choice trends were different between the 2 groups. We also observed that the factors that

affected survival were different between the 2 groups.
Keywords: Cirrhossis, HCC, non-cirrhossis, survival

INTRODUCTION

Hepatocellular carcinoma (HCC) is the sixth most com-
mon cancer in the world and the second most common
cause of cancer-related death.! Hepatocellular carcinoma
accounts for more than 90% of all primary liver cancers.?
Hepatocellular carcinoma mostly develops in a cirrhotic
(80%) background and is called cirrhotic-HCC (CHCC).
Hepatocellular carcinoma develops less frequently in
a non-cirrhotic (20%) background and is called non-
cirrhotic-HCC (NCHCC).27 The clinical features of CHCC
and NCHCC also differ because of the different mecha-
nisms leading to HCC.

The main risk factors for the development of HCC can be
listed as hepatitis B virus (HBV), hepatitis C virus (HCV),
delta virus (HDV), long-term excessive alcohol consump-
tion, obesity, and aflatoxin B1.2°

The prognostic prediction and appropriate treat-
ment options in patients with HCC are often complex
because patients frequently have cirrhosis and additional

comorbidities.’® The patient’s tumor burden, general per-
formance, and the degree of underlying liver failure are
very effective in determining treatment.'"12

The severity of the underlying liver disease has a major
impact on treatment decisions and prognosis in patients
with HCC. The presence of cirrhosis and consequent
deterioration of liver function may limit surgical and non-
surgical options. In contrast, the absence of cirrhosis may
favor the use of curative surgical treatment.

In our study, we aimed to determine the clinicopathologic
features, tumor characteristics, treatment options, and
overall survival after diagnosing HCC, and prognostic fac-
tors effective on survival of HCC developing in cirrhotic
and non-cirrhotic conditions.

MATERIALS AND METHODS

In our study, 220 patients aged over 18 years who were
histologically diagnosed as having HCC between 2016
and 2020 were included. Biopsies were taken for scientific
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study purposes from most of the patients diagnosed with
HCC during dynamic magnetic resonance imaging (MRI)
in our clinic. Biopsies were not taken from patients with
coagulopathy, severe thrombocytopenia, and decom-
pensated liver disease. Biopsies were obtained from
approximately 80% of patients with radiologically diag-
nosed HCC. Data about the patients were obtained from
the electronic information system. All follow-up of the
patients was performed in a single center.

The patients were divided into 2 groups: CHCC and
NCHCC. The distinction between CHCC and NCHCC
was made based on the laboratory, radiologic, and/or
histologic findings of cirrhosis. The diagnosis of cir-
rhosis was made with the combination of the Bonacini
cirrhosis discriminant score [platelet (PLT), alanine
aminotransferase/aspartate transaminase (AST) ratio,
international normalized ratio (INR)] and radiologic
findings."* Radiologic findings were evaluated in terms
of hepatic right lobe atrophy, left lobe and caudate lobe
hypertrophy, heterogeneous and/or nodular appear-
ance in the parenchyma, portal vein enlargement,
portal vein flow evaluation, portal vein thrombosis,
splenomegaly, and ascites. Patients with liver paren-
chyma biopsy were evaluated using METAVIR (meta-
analysis of histological data in viral hepatitis) scoring.
The METAVIR system scores fibrosis on a 5-point scale,
with FO: no fibrosis, F2-F3: significant fibrosis, and F4:
cirrhosis.'®

Demographic data of the patients were analyzed.

Etiologic data were recorded, including HBV, HCV, hepa-
titis D virus (HBV+HDV), non-alcoholic fatty liver dis-
ease (NAFLD), alcohol-induced liver disease (ALD), and
Cryptogenic.

Non-alcoholic fatty liver disease/non-alcoholic steato-
hepatitis diagnosis was determined by excluding other

Main Points

The aim is to reveal the clinical and etiological differences
in cirrhotic and non-cirrhotic patients and reveal tumor
morphological differences in cirrhotic and non-cirrhotic
patients.

Cirrhotic hepatocellular carcinomas had significantly higher
rates of invasion than the non-cirrhotic group (35.3% vs.
20.3%, respectively) (P <.05).

It was analyzed that treatment choice trends and the
factors that affected survival were different between the
2 groups.

liver diseases and with alcohol intake <30 g/day in men
and <20 g/day in women with histologic or radiologic
signs of fat.'8"7

Alcohol consumption for ALD was defined as an aver-
age of >210 g per week for men or >140 g per week for
women over a period of at least 2 years."®

Tumor characteristics and morphologic features, maxi-
mal tumor diameter (MTD), number of lesions, portal vein
invasion, and infiltrative character, were recorded.

Portal vein tumor invasion: It was considered positive
on dynamic MRI in areas with portal involvement or in
patients meeting other malignant criteria. Concurrently,
these patients were considered malignant in patients
with p-glucose uptake on positron emission tomography/
computed tomography.'®-%!

We examined whether the patients received surgical
treatment (resection, liver transplantation), locoregional
treatment (ablation, transarterial chemoembolization
[TACE], transarterial radioembolization [TARE]), and sys-
temic treatment or supportive treatment.

Patient’s survival times were evaluated from the time of
HCC diagnosis.

This study was conducted in accordance with the ethi-
cal rules of the Declaration of Helsinki. The related study
was approved by Cukurova University Ethics Committee
(113/2021).

Statistical Analysis

The normality of data distribution of continuous variables
was examined using the Shapiro-Wilk test. The Mann-
Whitney U-test was used for comparisons made accord-
ing to the cirrhosis groups because the variables did not
conform to normal distribution. In the analysis of cate-
gorical variables, the Chi-square test and Fisher's exact
test were used. Univariate and multiple Cox regression
models were created to investigate factors that affected
life expectancy. The data analysis was performed using
the Statistical Package for the Social Sciences software
21 program (IBM Corp.; Armonk, NY, USA).

RESULTS

The clinical features, etiologic data, laboratory findings,
and overall survival after diagnosis of HCC of all patients
are given in Table 1.
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Table 1. Demographic, Etiologic, and Laboratory Findings of the Patients

Cirrhotic Non-cirrhotic
Mean + SD Median [IQR] Min-Max Mean + SD Median [IQR] Min-Max P
Number of 138 (62.7%) 82 (37.3%)
patients
Age 65.79 + 11.1 65.5 18-102 65.49 +13.59 67.5 15-89 442
[60-72.5] [61.75-73]
Female* 19 (13.8%) 10 (12.2%) 739
Male# 119 (86.2%) 72 (87.8%)
Etiology* HBV 79 (57.3%) 51(62.2%) .006
HCV 34 (24.7%)** 6 (7.3%)
HDV 2 (1.4%) 0 (0.0%)
Cryptogenic 9 (6.5%) 10 (12.2%)
NAFLD 14 (10.1%) 15 (18.3%)
AST 89.3 +103.22 60 21-941 60.28 +52.07 42 11-288 .001
[38-99.75] [28-75.75]
ALT 51.82+47.58 40 11-430 48.44 + 42.65 33 9-232 104
[26-68.25] [20-58.75]
PLT 158.47 + 88.65 139 17-550  253.65 +73.38 249 116-464 <.001
[96.75-186.75] [199.75-305]
ALB 3.11+0.68 3.06 1.16-4.67 447 +54 3.64 1.8-38.9 <.001
[2.6-3.6] [3.19-4.1]
T. Bil. 1.8+2.21 1.11 0.49-20 1.46 +2.43 0.8 0.24-175  <.001
[0.86-1.92] [0.6-1.12]
INR 1.37 +1.66 1.18 0.95-20.6 1.11+0.12 1.08 0.9-1.6 <.001
[1.1-1.32] [1.03-1.15]
APRI 0.94 +2.61 0.44 0.07-27.68 0.25 +0.22 0.17 0.05-1.27  <.001
[0.26-0.75] [0.13-0.31]
Survival 25.8 + 35.91 11.5 1-155 30.18 + 34.48 17.5 1-194 .049
(months) [3-32.25] [6-45.5]

ALT, alanine transaminase; APRI, aspartate aminotransferase to platelet ratio index; AST, aspartate aminotransaminase; INR, international normalized ratio;
ALB, albumin; T. Bil, total bilirubin; NAFLD, non-alcoholic fatty liver disease; HBV, hepatitis B virus; HCV, hepatitis C virus; HDV, hepatitis D virus; SD, standard

deviation; IQR, interquartile range.
**Mann-Whitney U-test, *Chi-square test.

There was no difference between the CHCC and NCHCC
groups in terms of age and sex distribution (P >.05).
Significant male dominance was observed in both
groups. The male dominance rate was the same between
the CHCC and NCHCC groups (86.2% and 87.8%,
respectively).

Hepatitis B was the most common cause in both groups.
Accordingly, HCC secondary to hepatitis C developed
significantly in a cirrhotic background (85% in a cirrhotic
background), and the rates of CHCC and NCHCC devel-
oping in the NAFLD background were almost the same
(48.2% in a cirrhotic background, 51.8% in a non-cirrhotic
background).

There was significant hepatitis B dominance in the
NCHCC group (62.2%).

Aspartate transaminase, albumin, INR, AST to PLT ratio
index, PLT, and total bilirubin values were significantly dif-
ferent between the 2 groups (P <.001).

When the survival times were examined, it was observed
that the survival time was borderline better in the NCHCC
group (11.5 months vs. 17.5 months) (P <.05).

Tumor morphologic features and treatment choices are
given in Table 2. Tumor focality rates differed accord-
ing to the groups (P =.012). Accordingly, the infiltrative
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Table 2. Tumor Characteristics and Treatment Choices

Cirrhotic Non-cirrhotic
Mean + SD Median [IQR]  Min-Max Mean +SD  Median [IQR] Min-Max P
MTD# 6.88 +4.22 6 [3.5-9.38] 1-19 7.96 +5.2 7 1.8-24 227
[4-10.5]
Tumor focality .012
1 66 (47.9%) 50 (60.9%)
7 (5.0%) 1(1.3%)
3 0 (0.0%) 2(2.5%)
>3 35 (25.3%) 23 (28.0%)
Infiltrative 30 (21.8%)** 6 (7.3%)
Portal invasion Yes 49 (35.3%) 17 (20.7%) .021
AFP#* 1509557+ 160[8.5-6033] 1-291495 11724.92 + 5715 0-246.362 .188
36 432.02 39672.79 [4.42-1738]
Treatments Resection 6 (4.3%) 21(25.6%) <.001
Tx 13 (9.4%) 7 (8.5%) .999*
Ablation 4 (2.9%) 5 (6.1%) 247
TACE 19 (13.7%) 9 (11.0%) 548
TARE 54 (38.8%) 68 (82.9%) <.001
Systemic theraphy 29 (20.9%) 15 (18.3%) .626
Supportive care 41 (29.5%) 11 (13.4%) .006

MTD, maximal tumor diameter/cm; AFP, alfa-fetoprotein; TACE, transcatheter arterial chemoembolization; TARE, transarterial radioembolization;

Tx, transplantation; SD, standard deviation; IQR, interquartile range.
#*Mann-Whitney U test, *Chi-square test, **Fisher's exact test.

appearance of the tumor was higher in patients with
cirrhosis (P <.05).

Portal vein invasion was more common in the CHCC
group (P <.05).

There was no significant difference between the groups
in MTD and alfa-fetoprotein (AFP) values (P >.05).

When evaluated in terms of treatment choices, it was
seen that resection and TARE were significantly preferred
in the NCHCC group (P <.001). More supportive treat-
ment was given in the CHCC group (P <.05).

The factors affecting survival in the CHCC group are given
in Table 3. In univariate analysis, age, the presence of HCV
in etiology, MTD, and portal vein invasion were found
to be effective on survival. Age, MTD, and an infiltrative
appearance of the tumor were observed as independent
risk factors in multivariate analysis.

The factors affecting survival in the NCHCC group are
given in Table 4. In the univariate analysis, cryptogenic,

NAFLD, portal invasion, and AFP were found to be sig-
nificant. In multivariate analysis, portal invasion, AFP, and
cryptogenic in the etiology were observed as independent
risk factors.

DISCUSSION

Hepatocellular carcinoma development was observed
in 62.7% of the patients with a cirrhotic background
and 37.3% with a non-cirrhotic background. In stud-
ies conducted in Western countries, an average of
20% NCHCC was observed®’; the rate of HCC in non-
cirrhotic backgrounds was higher in our study. This
may be due to the changing etiologic factors in dif-
ferent geographies and the leading risk factors effec-
tive in hepatocarcinogenesis. This may also be related
to the small number of our patients and the fact that
we only included patients with biopsy-proven HCC
in our study. There was etiologically significant HBV
dominance (62.2%) in HCC that developed in non-
cirrhotic backgrounds. It was observed that HCV led
to the development of HCC in cirrhotic backgrounds.
This may be due to the direct oncogenic effect of HBV.
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Table 3. Factors Affecting Survival in Cirrhotic Patients

Table 4. Factors Affecting Survival in Non-cirrhotic Patients

Univariate Multivariate Univariate Multiple
Exp (B) Exp (B) Exp (B) Exp (B)
Cirrhotic (95% Cl) P (95% ClI) P Non-cirrhotic (95% Cl) P (95% ClI) P
Age 0.978 .009 0.973 .009 Age 0.999 .924 0.999 .937
(0.962-0.994) (0.953-0.993) (0.978-1.020) (0.972-1.027)
Sex 0.736 .304 0.786 .501 Sex (female) 1.161 734 1.045 .933
(female) (0.411-1.319) (0.39-1.586) (0.491-2.748) (0.37-2.953)
Etiology Etiology
HBV Ref. HBV Ref.
HCV 0.59 .032 0.834 .505 HCV 0.26 187 0.362 .331
(0.36-0.95) (0.489-1.423) (0.03-1.93) (0.047-2.81)
HDV 1.11 .855 1.182 .819 Cryptogenic 2.33 .039 3.036 .010
(0.27-4.56) (0.281-4.972) (1.04-5.21) (1.305-7.065)
Cryptogenic 0.64 .339 0.379 101 NAFLD 2.33 .024 2.023 122
(0.26-1.6) (0.119-1.207) (1.12-4.84) (0.829-4.939)
NAFLD 1.5(0.8-2.79) .204 2.026 .094 MTD 1.025 .321 0.951 .186
(0.887-4.627) (0.977-1.075) (0.882-1.025)
MTD 1100 <.001 1.084 .006 Tumor focality
(1048-1153) (1.024-1.148) No Ref
Tumor focality 1 0.049 <.001 0.765 799
No Ref. (0.01-0.243) (0.097-6.045)
1 0.415 .386 0.983 .978 2 0.039 .012 *
(0.057-3.037) (0.29-3.327) (0.003-0.492)
2 0.479 526 * * 3 * 1.735 .209
(0.049-4.647) (0.735-4.095)
>3 0.559 .521 1.291 .348 >3 0.092 .004 2.77 150
(0.075-4.18) (0.757-2.201) (0.018-0.462) (0.692-11.099)
Infiltrative 1.691 607 213 .024 Infiltrative 0.2 .072 *
(0.228-12.523) (1.103-4.114) (0.034-1.187)
Portal 2.008 .001 1.218 433 Portal invasion 2.323 .015 2.816 .031
invasion (1.339-3.013) (0.744-1.996) (1.179-4.579) (1.1-7.208)
AFP 1.000005 .063 1.000002 513 AFP 1.000008 .002 1.000009 .009
(0.999-1.00001) (0.999-1.000008) (1.000003- (1.000 002-
1.000 014) 1.000 016)

Cox regression analysis *unable to calculate.

HBV, hepatitis B virus; HCV, hepatitis C virus; HDV, hepatitis D virus; MTD,
maximal tumor diameter/cm; AFP, alfa-fetoprotein; NAFLD, non-alcoholic
fatty liver disease.

In the background of HCV, HCC may be associated
mostly with the development of advanced fibrosis and
cirrhosis.?2-2%

In our study, the survival rate was found to be better in
the non-cirrhotic group (17.5 months vs. 11.5 months)
(P <.05). Studies have also shown that patients with
NCHCC have a better life expectancy.?¢-2¢ However, there
are studies in which there is no difference in life expec-
tancy between the 2 groups.?®

Cox regression analysis *unable to calculate.

HBV, hepatitis B virus; HCV, hepatitis C virus; HDV, hepatitis D virus; MTD,
maximal tumor diameter/cm; AFP, alfa-fetoprotein; NAFLD, non-alcoholic
fatty liver disease.

In our study, no significant difference was observed
between the groups in terms of AFP levels (P=.18).
There were studies with significant AFP elevation in
the CHCC group.®® In a review, significant AFP eleva-
tions were observed in the CHCC group.®' An AFP level
of 20 ng/mL is a commonly used threshold value for
HCC assessment in clinical practice.®*®2 In our study,
AFP >20 ng/mL was seen in 60.4% of all patients. Alfa-
fetoprotein >20 ng/mL was observed in 62.3% of patients
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with cirrhosis. Alfa-fetoprotein >20 ng/mL was observed
in 57.3% of the NCHCC group. In a study, AFP elevation
was found in 70% of the patients.%®

When the groups were compared in terms of MTD, MTD
was greater in the NCHCC group, but no statistical sig-
nificance was observed (P =.22). This may be related to
the lack of regular medical follow-up in the NCHCC group
and the diagnosis of tumors when they were symptom-
atic. There are studies in which MTD is significantly higher
in NCHCCs263°

When evaluated in terms of portal invasion, CHCCs had
significantly higher rates of invasion than the NCHCC
group (35.3% vs. 20.3%, respectively) (P <.05). Similarly,
the portal invasion was observed more frequently in the
CHCC group.®® In another study, it was shown that the
risk increased in the CHCC group, especially as the Child-
Pugh score increased.®

When the tumor morphologies were examined in our
study, it was observed that they were mostly solitary
in both groups. A tendency to be more solitary was
observed in the NCHCC group (60.9%) than in the
CHCC group (47.9%). Compared with the NCHCC
group, infiltrative tumor appearance was significantly
more common in the CHCC group. In a review, it was
shown that it was multifocal in CHCCs and mostly soli-
tary in NCHCCs.?* In an HBV-related study designed in
an animal model, it was observed that tumors tended
to be more solitary in both groups of HCC developing
in cirrhotic backgrounds and HCCs developing in non-
cirrhotic backgrounds, but this tendency was more
dominant in the NCHCC group.®® In another study,
the authors showed that CHCC had a more infiltrative
appearance.®

Considering the treatment choices in our study, it was
observed that hepatic resection was performed sig-
nificantly more in the NCHCC group than in the CHCC
group (P <.01). The preference for resection may be
related to the low risk of liver failure post-hepatec-
tomy. Interestingly, although portal invasion was more
common in the CHCC group, TARE was performed sig-
nificantly more in the NCHCC group (P <.01). In our
study, although portal vein invasion was more com-
mon in the CHCC group, TARE was performed more
frequently in the NCHCC group. This can be explained
by the mean MTD of 7 cm (beyond TACE limits) in the
NCHCC group. In patients who are at the border of
TACE and TARE, the procedure may be referred to as

TARE. At the same time, in patients who are suitable
for TARE in the CHCC group, only supportive treat-
ment may be given depending on the patient’s perfor-
mance and the degree of the underlying disease. We
could not find any studies in the literature about the
frequency of TARE performance in CHCC and NCHCC.
In the CHCC group, it was found that supportive care
was more preferred compared with the NCHCC group
(P <.01). In a study, it was shown that resection was
more frequently preferred in the NCHCC group and
supportive care was preferred in the CHCC group, in
correlation with our study. However, in contrast to our
study, TACE was preferred more in the CHCC group.?®
In another study comparing treatment choices, it was
found that supportive care was more common in the
CHCC group. Again, in the same study, it was seen that
2 locoregional treatments were more preferred in the
CHCC group, without distinguishing between TARE
and TACE.?¢

In our study, age, the presence of HCV in etiology, and
MTD were found to be significant when the factors
affecting survival in patients with cirrhosis were exam-
ined. Age, MTD, and morphologically infiltrative tumor
character were found to be independent risk factors.

In our study, when the factors affecting life expectancy
in the NCHCC group were examined, NAFLD, portal inva-
sion, and AFP without risk factors were found to be sig-
nificant in the etiology. Portal vein invasion, AFP, and the
absence of an underlying risk factor in the etiology were
observed as independent risk factors.

In a study conducted without distinction between CHCC
and NCHCC, the presence of cirrhosis, age, maximal
tumor diameter, and tumor multilobularity were seen as
prognostic factors.?* Again, in another study conducted
without distinction between CHCC and NCHCC, micro-
vascular invasion and multilobular tumors were found
to be prognostic factors.®® In an animal model and HBV-
related study, MTD and multilobularity were shown as
prognostic factors for NCHCC. In CHCC, however, female
sex was seen as a prognostic factor.%®

Our study had some limitations. Although all patients
had HCC with a biopsy-proven diagnosis, the number
of patients was limited. The study had a retrospective
design. All patients were from a single tertiary care cen-
ter. All diagnoses of patients in the NCHCC group could
be made by taking a biopsy from normal non-tumor
parenchyma.
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CONCLUSION

Cirrhotic-HCC and NCHCC had different clinicopatho-
logic features and risk factors. Patients with NCHCC
tended to have better liver reserve and more solitary
tumors than patients with CHCC. We analyzed treat-
ment choice trends, which were also different between
the 2 groups. We observed that the factors that affected
survival were different between the 2 groups. We found
that survival was better in the NCHCC group. If supported
by studies with larger patient numbers, distinguishing
between patients with HCC with and without cirrho-
sis may help in the prognostic approach, diagnosis, and
approach to treatment.

Ethics Committee Approval: The study was approved by the medical
ethics committee of Cukurova University (No: 113/2021).

Informed Consent: Written informed consent was obtained from
the patients who participated in this study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept — UK, O.U, SK; Design - UK, O.U;
Supervision — UK, O.U.; Funding - UK, O.U,; Materials — UK, E.O,,
N.A.; Data Collection and/or Processing — UK, E.O., N.A; Analysis and/
or Interpretation — U.K, O.U, E.O.,, N.A, SKK; Literature Review — UK,
0.U, SK; Writing — UK, O.U,, SK; Critical Review - UK, O.U,, SKK.

Declaration of Interests: The authors declare that they have no
competing interest.

Funding: This study received no funding.

REFERENCES

1. Bray F, Ferlay J, Soerjomataram |, Siegel RL, Torre LA, Jemal A.
Global cancer statistics 2018: GLOBOCAN estimates of incidence
and mortality worldwide for 36 cancers in 185 countries. CA Cancer
J Clin. 2018;68(6):394-424. [CrossRef]

2. Davis GL, Dempster J, Meler JD, et al. Hepatocellular carcinoma:
management of an increasingly common problem. Proc (Bayl Univ
Med Cent). 2008;21(3):266-280. [CrossRef]

3. Lee DH, Lee JM. Primary malignant tumours in the non-cirrhotic
liver. Eur J Radiol. 2017;95:349- 361. [CrossRef]

4. Giannini EG, Marenco S, Bruzzone L, et al. Hepatocellular carci-
noma in patients without cirrhosis in Italy. Dig Liver Dis.
2013;45(2):164-169. [CrossRef]

5. EI-Serag HB. Hepatocellular
2011,365(12):1118-1127. [CrossRef]
6. Wérns MA, Bosslet T, Victor A, et al. Prognostic factors and out-
comes of patients with hepatocellular carcinoma in non-cirrhotic
liver. Scand J Gastroenterol. 2012;47(6):718-728. [CrossRef]

7. Schiitte K, Kipper M, Kahl S, et al. Clinical characteristics and time
trends in etiology of hepatocellular cancer in Germany. Digestion.
2013,;87(3):147-159. [CrossRef]

8. Stroffolini T, Sagnelli E, Sagnelli C, et al. Decreasing role of HCV
and HBV infections as aetiological factors of hepatocellular carci-
noma in Italy. Infection. 2019;47(5):805-810. [CrossRef]

carcinoma. N Engl J Med.

9. Baecker A, Liu X, La Vecchia C, Zhang ZF. Worldwide inci- dence
of hepatocellular carcinoma cases attributable to major risk factors.
Eur J Cancer Prev. 2018;27(3):205-212. [CrossRef]

10. Farinati F, Vitale A, Spolverato G, et al. Development and valida-
tion of a new Prognostic System for patients with Hepatocellular
Carcinoma. ITA.LI. PLOS Med. 2016;13(4):e1002006. [CrossRef]

11. Marrero JA, Kulik LM, Sirlin CB, et al. Diagnosis, staging, and man-
agement of hepatocellular carcinoma: 2018 practice guidance by
the American Association for the Study of Liver Diseases. Hepatol-
ogy. 2018,68(2):723-750. [CrossRef]

12. European Association for the Study of the Liver. EASL Clinical
Practice Guidelines: management of hepatocellular carcinoma.
J Hepatol. 2018;69(1):182-236. [CrossRef]

18. Trevisani F, Frigerio M, Santi V, Grignaschi A, Bernardi M. Hepa-
tocellular carcinoma in non-cirrhotic liver: a reappraisal. Dig Liver
Dis. 2010;42(5):341-347. [CrossRef]

14. Bonacini M, Hadi G, Govindarajan S, Lindsay KL. Utility of a dis-
criminant score for diagnosing advanced fibrosis or cirrhosis in
patients with chronic hepatitis C virus infection. Am J Gastroenterol.
1997;92(8):1302-1304.

15. Bedossa P, Poynard T. An algorithm for the grading of activity in
chronic hepatitis C. The METAVIR Cooperative Study Group. Hepa-
tology. 1996;24(2):289-293. [CrossRef]

16. European Association for the Study of the Liver (EASL), European
Association for the Study of Diabetes (EASD), European Association
for the Study of Obesity (EASO). EASL-EASD-EASO clinical practice
guidelines for the management of non-alcoholic fatty liver disease.
J Hepatol. 2016,64(6):1388-1402. [CrossRef]

17. Wong VW, Chan WK, Chitturi S, et al. TheAsia-pacificworkingpar
ty on non-alcoholic fatty liver disease Guidelines 2017part1: defini-
tion, risk factors and assessment. J Gastroenterol Hepatol.
2018;33(1):70-85. [CrossRef]

18. Cabezas J, Bataller R. Alcoholic liver disease: new UK alcohol
guidelines and dry January: enough to give up boozing? Nat Rev Gas-
troenterol Hepatol. 2016;13(4):191-192. [CrossRef]

19. Deleve LD, Valla DC, Garcia-Tsao G, American Association for the
Study Liver Diseases. Vascular disorders of the liver. Hepatology.
2009;49(5):1729-1764. [CrossRef]

20. Piscaglia F, Gianstefani A, Ravaioli M, et al. Criteria for diagnos-
ing benign portal vein thrombosis in the assessment of patients with
cirrhosis and hepatocellular carcinoma for liver transplantation. Liver
Transpl. 2010;16(5):658-667. [CrossRef]

21. Hu S, Zhang J, Cheng C, Liu Q, Sun G, Zuo C. The role of 18F-FDG
PET/CT in differentiating malignant from benign portal vein throm-
bosis. Abdom Imaging. 2014,39(6):1221-1227. [CrossRef]

22. Liu CJ, Chen BF, Chen PJ, et al. Role of hepatitis B virus precore/
core promoter mutations and serum viral load on noncirrhotic
hepatocellular carcinoma: a case—control study. J Infect Dis.
2006;194(5):594-599. [CrossRef]

28. Yuen MF, Tanaka Y, Shinkai N, et al. Risk for hepatocellular car-
cinoma with respect to hepatitis B virus genotype B/C, specific
mutations of enhancer Il/core promoter/precore regions and HBV
DNA levels. Gut. 2008;57(1):98-102. [CrossRef]

24. Guo X, Jin Y, Qian G, Tu H. Sequential accumulation of the muta-
tions in core promoter of hepatitis B virus is associated with the
development of hepato- cellular carcinoma in Qidong, China.
J Hepatol. 2008;49(5):718-725. [CrossRef]

25. Bruix J, Sherman M, Practice Guidelines Committee, American
Association for the Study of Liver Diseases. Management of
hepatocellular carcinoma. Hepatology. 2005;42(5):1208-1236.
[CrossRef]

268


https://doi.org/10.3322/caac.21492
https://doi.org/10.1080/08998280.2008.11928410
https://doi.org/10.1016/j.ejrad.2017.08.030
https://doi.org/10.1016/j.dld.2012.08.018
https://doi.org/10.1056/NEJMra1001683
https://doi.org/10.3109/00365521.2012.677952
https://doi.org/10.1159/000346743
https://doi.org/10.1007/s15010-019-01308-3
https://doi.org/10.1097/CEJ.0000000000000428
https://doi.org/10.1371/journal.pmed.1002006
https://doi.org/10.1002/hep.29913
https://doi.org/10.1016/j.jhep.2018.03.019
https://doi.org/10.1016/j.dld.2009.09.002
https://doi.org/10.1002/hep.510240201
https://doi.org/10.1016/j.jhep.2015.11.004
https://doi.org/10.1111/jgh.13857
https://doi.org/10.1038/nrgastro.2016.39
https://doi.org/10.1002/hep.22772
https://doi.org/10.1002/lt.22044
https://doi.org/10.1007/s00261-014-0170-5
https://doi.org/10.1086/505883
https://doi.org/10.1136/gut.2007.119859
https://doi.org/10.1016/j.jhep.2008.06.026
https://doi.org/10.1002/hep.20933

Karaogullarindan et al. HCC in Cirrhotic versus Noncirrhotic Livers

Turk J Gastroenterol 2023; 34(3): 262-269

26. Van Meer S, Van Erpecum KJ, Sprengers D, et al. Hepatocellular
carcinoma in cirrhotic versus noncirrhotic livers: results from a large
cohort in the Netherlands. Eur J Gastroenterol Hepatol.
2016;28(3):352-359. [CrossRef]

27. Weinmann A, Koch S, Niederle IM, et al. Trends in epidemiol-
ogy, treatment, and sur- vival of hepatocellular carcinoma
patients between 1998 and 2009: an analysis of 1066 cases of a
German HCC Registry. J Clin Gastroenterol. 2014,48(83):279-289.
[CrossRef]

28. Yen YH, Cheng YF, Wang JH, Lin CC, Wang CC. Characteristics and
etiologies of hepatocellular carcinoma in patients without cirrhosis:
when East meets West. PLoS One. 2021;16(1):e0244939. [CrossRef]
29. Witjes CD, De Man RA, Eskens FA, et al. Hepatocellular carci-
noma: the significance of cirrhosis for treatment and prognosis —
retrospective study. Ned Tijdschr Geneeskd. 2010;154:A1747.

30. Jamwal R, Krishnan V, Kushwaha DS, Khurana R. Hepatocellular
carcinoma in non-cirrhotic versus cirrhotic liver: a clinico-radiologi-
cal comparative analysis. Abdom Radiol (NY). 2020;45(8):2378-
2387. [CrossRef]

31. Connolly GC, Chen R, Hyrien O, et al. Incidence, risk factors and
consequences of portal vein and systemic thromboses in hepatocel-
lular carcinoma. Thromb Res. 2008;122(3):299-306. [CrossRef]

32. Kanwal F, Singal AG. Surveillance for hepatocellular carcinoma:
current best practice and future direction. Gastroenterology.
2019;157(1):54-64. [CrossRef]

33. Zheng Y, Zhu M, Li M. Effects of alpha-fetoprotein on the occur-
rence and progression of hepatocellular carcinoma. J Cancer Res Clin
Oncol. 2020;146(10):2439-2446. [CrossRef]

34. Gaddikeri S, Mcneeley MF, Wang CL, et al. Hepatocellular carci-
nomainthenoncirrhoticliver. AIRAmJRoentgenol.2014,203(1):W34-
W47. [CrossRef]

35. Kim SS, Lee S, Kim MJ. Prognostic factors of gadoxetic acid-
enhanced MRI for postsurgical outcomes in multicentric hepatocel-
lular carcinoma. Eur Radiol. 2021;31(5):3405-3416. [CrossRef]

36. Hu J, Zhang ZQ, Zhu W, et al. Comparison of clinicopathological
traits and prognostic factors of hepatocellular carcinoma with and
without cirrhotic background. Carcinogenesis. 2020;41(11):1576-
1582. [CrossRef]

269


https://doi.org/10.1097/MEG.0000000000000527
https://doi.org/10.1097/MCG.0b013e3182a8a793
https://doi.org/10.1371/journal.pone.0244939
https://doi.org/10.1007/s00261-020-02561-z
https://doi.org/10.1016/j.thromres.2007.10.009
https://doi.org/10.1053/j.gastro.2019.02.049
https://doi.org/10.1007/s00432-020-03331-6
https://doi.org/10.2214/AJR.13.11511
https://doi.org/10.1007/s00330-020-07419-y
https://doi.org/10.1093/carcin/bgaa024

