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Abstract

Objective: To ascertain the possible association of JFITM3 rs12252 and IFNL4 rs12979860 genetic polymorphisms
with cirrhosis and HCC in chronic HCV-infected patients. Methods: Genetic variations were assessed in this case-
control study using TagMan real-time polymerase chain reaction (RT-PCR) in 1350 subjects: 450 healthy controls,
450 cirrhosis patients, and 450 patients with HCC. Results: The genotyping of the /FNL4 rs12979860 revealed a
significantly higher frequency of the TT genotype in the cirrhotic group compared to healthy controls. Additionally,
the proportions of the CT genotype and TT genotypes were significantly higher in the HCC patients than in the healthy
controls. Regarding the IFITM3 rs12252, the frequency of the CC genotype was significantly higher in the cirrhotic
group compared to healthy controls. The proportion of the CT and CC genotypes in the HCC group was significantly
higher than in healthy controls. Conclusion: Our results indicate that the /FITM3 rs12252 and IFNL4 rs12979860
genetic polymorphisms are linked to the development of cirrhosis and HCC in patients chronically infected with HCV.
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Introduction

In a global context, chronic hepatitis C (CHC) is a
main community health problem, impacting a substantial
population [1-3]. A substantial proportion of those with
chronic HCV infection progress gradual progress to severe
liver diseases, including liver cirrhosis and hepatocellular
carcinoma. Approximately 58 million people worldwide
suffer from CHC virus infection, with 1.5 million new
cases reported annually [4].

Compared to other areas, the Mid East and North
Africa (MENA) region is the most adversely impacted
by HCV infection [5, 6]. In 2019, the MENA region
reported approximately 470,000 new HCV infections,
representing 30% of all new cases globally. In that year,
HCYV resulted in 13,705 deaths from liver tumors and
57,994 deaths from cirrhosis and different chronic liver
conditions in this region [7]. These statistics highlight the
need to clarify the molecular mechanisms underlying liver
disease progression to enable early diagnoses and improve
therapy accessibility for this viral infection.

Genes implicated in the regulatory functions of the
immunological system, such as I/FNL4, play a direct role
in regulating clearance of viral infections. These genes can
activate antiviral responses in specific cells and interrupt

the host cell viral replication process [8]. The IFNL binding
to its receptor stimulates a phosphorylation-dependent
signaling cascade that involves the signal transducer
and transcription activator. This cascade stimulates the
JAK/STAT pathway, enhancing the expression of specific
IFN-stimulated genes (ISGs) and mediating various
immunological activities [9, 10].

On human chromosome 19, the /FFNL4 locus consists
of four duplicated genes: /FNL1—4 [11]. The most recently
discovered gene in this group, /FFNL4, was identified in
2013 through follow-up studies on HCV [11]. In the
interferon-A3/4 (IFNL3-IFNL4) region, the rs12979860
genetic polymorphism significantly influences hepatic
inflammatory and fibrotic development in chronic hepatitis
patients [12]. Notably, while rs12979860 is located
in the /FNL3 (IL28B) region, it is in strong linkage
disequilibrium with /FNL4 and is frequently used as a
proxy for /FFNL4 activity.

The IFITM3 gene on chromosome 11 is part of
the IFITM gene family and is identified as an antiviral
gene [13, 14]. The IFITM3 has two transmembrane
regions and a molecular weight of 10-15 kDa [15,
16]. It inhibits several viral infections stimulated by
enveloped viruses requiring membrane fusion for cellular
entry [17]. Additionally, /FITM3 contributes to cellular
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differentiation, death, cell adhesion, and the regulation
of immune cells [ 18]. Multiple studies have demonstrated
an increasing prevalence of abnormal /FITM3 expression
in various human malignancies, suggesting its potential
role in promoting tumor growth [18]. In the /FITM3 gene,
several single nucleotide polymorphisms (SNPs) can
affect the clinical outcome of HCV infection [19]. SNPs
serve as a compelling genetic marker to distinguish an
individual’s vulnerability to illness. The identification of
SNPs is straightforward, uncomplicated, and conducted
singularly; these characteristics make them attractive
biomarkers in molecular genetics for assessing disease
state [20]. Several researchers have explored the link
between [FITM3 rs12252 and IFNL4 1512979860
polymorphisms and HCV infection; however, findings
have been equivocal and variable.

Therefore, we investigated the potential influence
of IFITM3 rs12252 and IFNL4 rs12979860 genetic
polymorphisms on the development of liver cirrhosis and
HCC in chronic HCV infection patients.

Materials and Methods

Study design and subjects

This case-control study was performed from June 2023
to September 2024, involving 1350 subjects. Participants
were recruited from the Tropical and Gastroenterology
Units and classified into three distinct groups: Group A
comprised 450 healthy individuals who underwent health
screenings and had no history of chronic liver diseases.
Group B included 450 cirrhosis patients, and Group C
encompassed 450 HCC patients.

In the diseased groups, all patients were positive
for HCV antibodies (HCV Ab). Cirrhotic patients were
identified using the fibrosis-4 (FIB-4) equation with a
cutoff value > 2.67. The FIB-4 score, calculated for all
non-HCC patients to evaluate the likelihood of cirrhosis,
was determined using the formula:

agexaspartate aminotransferase (AST)

FIB-4 =

platelet count x Jyalanine aminotransferase (ALT)

For confirmation, all patients underwent FibroScan
and had a score of F4. A comprehensive assessment was
conducted for each patient, encompassing a detailed
medical history, clinical examination, laboratory tests, and
abdominal ultrasonography. For patients with focal lesions
detected on ultrasound, triphasic abdominal computed
tomography (CT) and/or dynamic magnetic resonance
imaging (MRI) were conducted.

The study excluded patients who were seropositive
for HBV or HIV, had inflammatory disorders such as
bowel disease or systemic sepsis, or had malignancies
other than HCC.

Laboratory investigations

Typically, 2 mL of venous blood were taken from all
subjects into an EDTA vacutainer for platelet count and
into a citrate tube for an international normalized ratio
(INR). Additionally, 4 mL of venous blood was withdrawn
in a sterile plain vacutainer for basic laboratory tests,
including liver function tests (AST, ALT, total and direct
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serum bilirubin, and albumin) utilizing Beckman Coulter
AU 480 chemistry autoanalyzer. Serum alpha-fetoprotein
(AFP) levels were measured using chemiluminescence
on the Advia Centaur CP device with a kit from Siemens
Healthcare Diagnostics. Hepatitis virus markers, including
HBsAg, anti-HCV antibodies, and HBcAb, were detected
using ELISA to confirm HCV infection status and exclude
co-infection with HBV.

SNPs Analysis
Serum preparation and DNA extraction

A sterile EDTA vacutainer was used to collect 2 mL
of whole blood samples, and afterward, it was stored at
-20 °C. Genomic DNA was obtained from peripheral
blood leukocytes of EDTA-anticoagulated blood using
ThermoFisher Sci GeneJET Whole Blood Genomic
DNA Purification Kit (lot number: 01198940, supplied
by Clinilab, Egypt).

Genotyping assay

Amplification and RT-PCR using sequence-specific
primers were employed to identify /FNL4 rs12979860 and
ITFITM3 rs12252 SNPs in all investigated participants. RT-
PCR allelic discrimination tests created from TagMan®
SNP Genotyping assays (Lot number: 2738630, supplied
by Clinilab, Egypt) were assessed using the Applied
Biosystems StepOne PCR equipment.

Statistical methods

The pre-existing data were imported into (SPSS v26)
software for organization, purification, and statistical
analysis. The data were summarized by calculating the
mean and standard deviations for quantitative data and
determining the number and percentage for qualitative
data. The chi-square test was utilized to compare
qualitative data, while the nonparametric Kruskal-Wallis
test was deployed to quantitative data that lacked a normal
distribution. Binary logistic regression was employed
to test predictors. A P-value < 0.05 was considered
statistically significant.

Results

Demographic, clinical, and laboratory data of the study
groups

The present study included a total of 1350 subjects:
450 healthy controls, 450 cirrhosis patients, and 450 HCC
patients. There was no significant difference between the
groups concerning age (p=0.563) or gender (p=0.765).

Regarding clinical examination, ascites, encephalopathy,
and jaundice were significantly more prevalent in the
cirrhosis group as compared to the HCC group; however,
lower limb edema did not show a statistically significant
difference. The HCC group exhibited a significant increase
as regards platelet count, AST, ALT, and AFP compared
to the cirrhosis group. In the cirrhosis group, albumin was
significantly decreased, while total and direct bilirubin
were significantly higher compared to the HCC group.
INR did not show any significant difference across the
study groups. The cirrhosis patients exhibited a higher
Child-Pugh score compared to the HCC group. Class A



was found only in the HCC group; in contrast, there was
an increased incidence of classes B and C in the cirrhosis
group compared to the HCC group. The radiological
examinations revealed a significant increase in liver size
and a higher incidence of portal vein thrombosis in the
HCC group. The cirrhosis group had a significant increase
in spleen size compared to the HCC group (Table 1).

Genotypic frequency distribution of the studied SNPs
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among the study population

The IFNL4 1512979860 frequency distribution differs
significantly among the three studied groups. There was a
significantly higher proportion of TT genotype in cirrhotic
cases compared to healthy controls. Additionally, the
proportion of the CT genotype and TT genotype was
significantly higher in the HCC patients compared to the
healthy controls (Table 2) (Figure 1).

Regarding the IFITM3 rs12252 frequency distribution,
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Figure 1. Frequency Distribution of /FNL4 rs12979860 Genotypes among the Study Groups. Group A: Healthy
controls; Group B: Cirrhosis patients; Group C: HCC patients.

Table 1. Basic Clinical, Lab and Radiological Data among Cirrhosis and HCC Groups

Cirrhosis (n = 450) HCC (n=450) P-value
PLT Mean + SD 140.54 £51.32 168.71 £ 74.82 <0.001
AST U/L Median (IQR) 33 (25-50) 76 (37 - 95) <0.001
ALT U/L Median (IQR) 22 (16 - 31) 47 (31-7) <0.001
Total bilirubin mg/dl Mean + SD 1.78 £0.96 1.51+1.04 <0.001
Direct bilirubin mg/dl ~ Mean + SD 0.95+0.64 0.85+0.74 0.045
Albumin g/dl Mean + SD 2.87+£0.55 3.36 £0.55 <0.001
INR Mean + SD 1.26 £0.24 1.27+0.28 0.725
Child class A 0 (0%) 282 (62.7%) <0.001
B 382 (84.9%) 120 (26.7%)
C 68 (15.1%) 48 (10.7%)
Child score Median (IQR) 8(7-9) 6(5-7) <0.001
AFP ng/ml Median (IQR) 2(1.3-3) 730 (79 - 3113) <0.001
Liver size cm Mean = SD 12.46 +£2.45 13.87 £2.27 <0.001
Splenic size cm Mean + SD 16.25+3.46 154+24 <0.001
Portal vein thrombosis ~ No 337 (74.9%) 162 (36%) <0.001
Yes 113 (25.1%) 288 (64%)
LL edema No 272 (60.4%) 276 (61.3%) 0.785
Yes 178 (39.6%) 174 (38.7%)
Ascites No 141 (31.3%) 270 (60%) <0.001
Yes 309 (68.7%) 180 (40%)
Encephalopathy No 260 (57.8%) 396 (88%) <0.001
Yes 190 (42.2%) 54 (12%)
Jaundice No 318 (70.7%) 348 (77.3%) 0.023
Yes 132 (29.3%) 102 (22.7%)

HCC, hepatocellular carcinoma; PLT, platelet; AST, aspartate aminotransferase; ALT, alanine aminotransferase; INR, international normalized

ratio; AFP, Alpha fetoprotein; LL edema, lower limb edema.
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Table 2. Frequency Distribution of JFNL4 rs12979860 Genotypes among the Study Groups

Control (n =450) Cirrhosis (n = 450) HCC (n=450) P-value
CC 249 (55.3%) 220 (48.9%) 72 (16%)
CT 156 (34.7%) 169 (37.6%) 192 (42.7%) <0.001
TT 45 (10%) 61 (13.6%) 186 (41.3%)
Control Cirrhosis OR (95% CI) P-value
CcC 249 (55.3%) 220 (48.9%) Reference
CT 156 (34.7%) 169 (37.6%) 1.2 (0.92- 1.6) 0.158
TT 45 (10%) 61 (13.6%) 1.5(1-2.3) 0.048
Control HCC OR (95% CI) P-value
CC 249 (55.3%) 72 (16%) Reference
CT 156 (34.7%) 192 (42.7%) 43 (3-5.9) <0.001
TT 45 (10%) 186 (41.3%) 14.3 (9.4-21.7) <0.001
HCC, hepatocellular carcinoma.
Table 3. Frequency Distribution of /FITM 3 rs12252 Genotypes among the Study Groups
Control (n = 450) Cirrhosis (n = 450) HCC (n =450) P-value
TT 217 (48.2%) 183 (40.7%) 96 (21.3%)
CT 170 (37.8%) 175 (38.9%) 198 (44%) <0.001
CcC 63 (14%) 92 (20.4%) 156 (34.7%)
Control Cirrhosis OR (95% CI) P-value
TT 217 (48.2%) 183 (40.7%) Reference
CT 170 (37.8%) 175 (38.9%) 1.2(0.9-1.6) 0.175
cc 63 (14%) 92 (20.4%) 1.7(1.2-2.5) 0.004
Control HCC OR (95% CI) P-value
TT 217 (48.2%) 96 (21.3%) Reference
CT 170 (37.8%) 198 (44%) 2.6(1.9-3.6) <0.001
cc 63 (14%) 156 (34.7%) 5.6 (3.8-8.2) <0.001

HCC, hepatocellular carcinoma.

Table 4. Relation between IFNL4 rs12979860 Genotypes and the Parameters Studied among Cirrhosis Group

Cirrhosis group IFNL4 1312979860 P-value
CcC CT TT

No.= 220 No.= 169 No.=61
PLT Mean + SD 141.8 +54.8 138.73 +47.49 141.07 £ 49.17 0.841
AST U/L Median (IQR) 31 (23 -44) 34 (28 - 54) 33 (28 - 44) <0.001
ALT U/L Median (IQR) 21 (16 - 28) 25 (16 - 33) 28 (21 -39) 0.069
Total bilirubin mg/dl Mean + SD 1.76 £ 0.8 1.72+1.22 2.01 +0.61 0.122
Direct bilirubin mg/dl Mean + SD 0.87 £0.49 0.95+0.78 1.22 £0.64 <0.001
Albumin g/dl Mean + SD 2.82+0.56 3.02+0.56 2.63+£0.33 <0.001
INR Mean + SD 1.28 £0.25 1.22+£0.16 1.3+0.36 0.011
AFP ng/ml Median (IQR) 2(1.5-23) 2(1-3) 2(1.5-3.1) 0.94
Liver size cm Mean + SD 12.07 +£2.42 12.82 £2.51 12.88 +2.16 0.004
Splenic size cm Mean + SD 17.08 +3.33 15.62+3.23 15.02+3.82 <0.001
Post Hoc Analysis
Parameters CCvs CT CCvsTT CTvsTT
AST <0.001 0.01 0.963
Direct bilirubin 0.178 <0.001 0.004
Albumin <0.001 0.012 <0.001
INR 0.008 0.609 0.02
Liver size cm 0.003 0.023 0.871
Splenic size cm <0.001 <0.001 0.24

HCC, hepatocellular carcinoma; PLT, platelet; AST, aspartate aminotransferase; ALT, alanine aminotransferase; INR, international normalized
ratio; AFP, Alpha fetoprotein; LL edema, lower limb edema.
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Figure 2. Frequency Distribution of /FITM3 rs12252 Genotypes among the Study Groups . Group A: Healthy controls;
Group B: Cirrhosis patients; Group C: HCC patients.

a statistically significant difference was observed between =~ HCC patients was significantly higher than that in normal
the studied groups. The Frequency of the CC genotype was  controls (Table 3) (Figure 2).

significantly higher in cirrhotic cases compared to healthy

controls. The proportion of the CT and CC genotypes in  The relation between IFNL4 rs12979860 and IFITM3

Table 5. Relation between /FNL4 rs12979860 Genotype and the Parameters Studied among HCC group

HCC Group IFNL4 rs12979860 P-value
CcC CT TT
No.=72 No.=192 No.= 186

PLT Mean + SD 149.75 + 66.6 180.69 + 60.1 163.68 + 88.55 0.005
AST U/L Median (IQR)  54.5 (31 -79.5) 84.5 (40.5-95.5) 70 (44 - 95) <0.001
ALT U/L Median (IQR)  33.5(26 - 47) 48 (37.5-171.5) 59 (30 - 81) <0.001
Total bilirubin mg/dl Mean + SD 1.59+1.28 1.42 +1.08 1.57+£0.9 0.289
Direct bilirubin mg/dl Mean + SD 0.87 +£0.74 0.78 £0.79 0.93 +0.69 0.142
Albumin g/dl Mean + SD 3.19+04 3.49+0.57 3.28+0.54 <0.001
INR Mean + SD 1.21£0.16 1.2+£0.24 1.35+£0.34 <0.001
Child score Median (IQR) 6(5.5-17.5) 6(5-7) 6(5-38) 0.011
AFP ng/ml Median (IQR) 53 (5.2-2475.5) 207.5(41.5-764.5) 2327(760-3497)  0.047
Liver size cm Mean = SD 13.83 +1.83 13.86 +£2.38 13.9+2.33 0.97
Splenic size cm Mean + SD 15.42 £2.45 15.5+2.43 15.29£2.36 0.697
Number of HFL Mean + SD 2.83+1.69 225+ 1.44 2.23+1.29 0.005

Range 1-5 1-6 1-5
Size of HFLs if multiple the largest Mean + SD 8.28 £6.27 8.15+8.57 6.51 +3.06 0.025

Range 2.2-20 2-53 25-17
Post Hoc Analysis
Parameters CCvs CT CCvsTT CTvsTT
PLT 0.003 0.176 0.026
AST <0.001 <0.001 0.722
ALT <0.001 <0.001 0.611
Albumin <0.001 0.248 <0.001
INR 0.875 <0.001 <0.001
Child score 0.011 0.471 <0.001
AFP 0.047 <0.001 <0.001
Number of HFL 0.003 0.002 0.869
Size of HFLs if multiple the largest 0.893 0.049 0.013

HCC, hepatocellular carcinoma; PLT, platelet; AST, aspartate aminotransferase; ALT, alanine aminotransferase; INR, international normalized
ratio; AFP, Alpha fetoprotein; LL edema, lower limb edema.
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Table 6. Relation between IFITM rs12252 and the Parameters Studied among the Cirrhosis Group

Cirrhosis group IFITM3 1512252 P-value
CcC CT TT

No.=92 No.=175 No.= 183
PLT Mean + SD 92.45 43.32 151.03 55.03 154.7 34.46 <0.001
ASTU/L Median (IQR) 29 (25-59) 33 (28 -50) 33 (23-44) 0.765
ALT U/L Median (IQR) 21 (17-33) 25 (16 - 40) 25 (20 - 30) 0.157
Total bilirubin mg/dl Mean + SD 2.37+1.59 1.8+0.73 1.47+0.48 <0.001
Direct bilirubin mg/dl Mean + SD 1.19+0.93 0.92+0.53 0.85+0.53 <0.001
Albumin g/dl Mean + SD 2.83+0.59 2.77+0.42 2.99+0.61 <0.001
INR Mean + SD 1.3+03 1.31+0.24 1.19+0.19 <0.001
Child score Median (IQR) 9(8-11) 8(7-8) 7(7-28) <0.001
AFP ng/ml Median (IQR) 22(2-4 2(1.5-3) 1.6(1-2) 0.003
Liver size cm Mean + SD 10.17+£1.2 1291 +£2.61 13.18£2.04 <0.001
Splenic size cm Mean + SD 20.02 +2.41 1527+33 1529 +2.68 <0.001
Post Hoc Analysis
Parameters CCvsCT CCvsTT CTvsTT
PLT <0.001 <0.001 0.443
Total bilirubin <0.001 <0.001 <0.001
Direct bilirubin <0.001 <0.001 0.327
Albumin 0.352 0.022 <0.001
INR 0.695 <0.001 <0.001
Child score <0.001 <0.001 0.01
AFP 0.003 <0.001 <0.001
Liver size cm <0.001 <0.001 0.233
Splenic size cm <0.001 <0.001 0.947

HCC, hepatocellular carcinoma; PLT, platelet; AST, aspartate aminotransferase; ALT, alanine aminotransferase; INR, international normalized

ratio; AFP, Alpha fetoprotein; LL edema, lower limb edema.

rs12252 genotypes and the examined variables

The relation between IFNL4 rs12979860 genotypes
and the parameters studied in the cirrhosis group is
shown in Table 4, while its relation with the HCC group
is presented in Table 5. The relation between IFITM3
rs12252 genotypes and the examined parameters in the
cirrhosis group is shown in Table 6, while its relation with
the HCC group is presented in Table 7.

Discussion

Cirrhosis and hepatocellular carcinoma are severe
liver disorders that may develop in a subset of individuals
infected with HCV [20, 21]. Interferons prevent viral
replication in host cells by stimulating innate immune
reactions via the transcriptional activation of several
genes [22, 23]. The severity of HCV-related liver disorders
and variations in individuals’ susceptibility to these
conditions may result from a combination of hereditary
and environmental dynamics. Polymorphisms may serve
as important genetic markers for identifying individuals
at increased risk of disease development [24].

This research evaluated the association of /FNL4
rs12979860 and IFITM3 rs12252 genetic polymorphisms
with the development of cirrhosis and hepatocellular
carcinoma in individuals chronically infected with
HCV. Genotyping of the IFNL4 rs12979860 revealed a
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significant difference among the studied groups; cases with
liver cirrhosis showed a significantly higher proportion of
the TT genotype compared to normal controls. The CT
and TT genotypes were significantly more frequent in the
HCC group than the control group. These findings suggest
that allelic variations in the /FNL4 gene may influence
immunomodulatory pathways, thereby contributing to the
progression of cirrhosis and hepatocellular carcinoma in
patients with chronic HCV infection.

Our findings partially align with a prior Brazilian study
[25] investigating the association between the /FNL4
1rs12979860 polymorphism and the progression of fibrosis,
cirrhosis, and HCC in HCV-infected patients. They stated
that the CT and TT genotypes were linked to a heightened
risk of cirrhosis in HCV patients compared to the control
group. Also observed that the CT genotype conferred an
increased risk for HCC.

A prior meta-analysis [26] was undertaken to
explore the connection of the /FNL4 rs12979860 with
the development of hepatitis virus-related HCC; the TT
genotype indicated a substantial association with higher
HCC risk, which fits hand in hand with our results.
Interestingly, a study [27] conducted in a Taiwanese
population treated for HCV with peg-IFNo/RBYV indicated
that the JFNL4 1rs12979860 CC genotype was associated
with a lower risk of cirrhosis, suggesting a protective effect
in this specific context.
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Table 7. Relation between /FITM rs12252 and the Parameters Studied among HCC Group

HCC Group IFITM3 1s 12252 P-value
CC CT TT

No.= 156 No.= 198 No.=96
PLT Mean + SD 149.54 + 80.86 163.18 + 61.65 211.25+£73.56 <0.001
AST U/L Median (IQR) 76.5 (47 - 85) 82 (37-95) 56 (33.5-101) 0.25
ALT U/L Median (IQR) 47 (30 - 69) 47 (34 - 80) 64.5 (42.5-78) 0.118
Total bilirubin mg/dl Mean + SD 1.77£1.3 1.5+0.95 1.13+0.53 <0.001
Direct bilirubin mg/dl Mean + SD 0.99 +0.88 0.89+0.71 0.57+0.44 <0.001
Albumin g/dl Mean + SD 3.12+£0.52 3.41+0.55 3.63+0.41 <0.001
INR Mean + SD 1.29+£0.25 1.3+0.32 1.15+£0.22 <0.001
Child score Median (IQR) 7(6-8) 6(5-7) 5(5-6) <0.001
AFP ng/ml Median (IQR) 382 (79-2567) 769 (169 - 2861) 191 (23 -3409) 0.029
Liver size cm Mean = SD 13.92 £2.19 13.82 +2.31 13.91 £2.36 0.9
Splenic size cm Mean + SD 16.35+2.44 15.09 £2.24 14.5+2.16 <0.001
Number of HFL Mean + SD 231+1.44 2.12+1.32 2.81+1.56 <0.001
Size of HFLs if multiple the largest Mean + SD 10.04 £9.45 6.35+3.56 5.71+£3.14 <0.001
Post Hoc Analysis
Parameters CCvsCT CCvsTT CTvsTT
PLT 0.075 <0.001 <0.001
Total bilirubin 0.013 <0.001 0.004
Direct bilirubin 0.189 <0.001 <0.001
Albumin <0.001 <0.001 <0.001
INR 0.673 <0.001 <0.001
Child score <0.001 <0.001 <0.001
AFP 0.029 0.724 0.114
Splenic size cm <0.001 <0.001 0.039
Number of HFL 0.219 0.006 <0.001
Size of HFLs if multiple the largest <0.001 <0.001 0.411

HCC, hepatocellular carcinoma; PLT, platelet; AST, aspartate aminotransferase; ALT, alanine aminotransferase; INR, international normalized

ratio; AFP, Alpha fetoprotein; LL edema, lower limb edema.

Conversely, a previous study conducted in Pakistan
[28] demonstrated a significant association between
the CC genotype and liver cirrhosis. Furthermore, this
study examined the relationship between the /FNL4
rs12979860 genotypes and laboratory variables, reporting
no significant association. This discrepancy may be
attributed to the fact that the research was conducted on
a distinct ethnic group.

Regarding /FITM3, accumulating data suggests
that its expression is significantly associated with the
progression of many cancers and their prognosis [29, 30].
Chinese research demonstrated markedly elevated /F/TM3
expression in colon cancer, suggesting a significant
association with disease progression and metastasis
[31]. Similarly, recent research has shown that /FITM3
expression can be upregulated in hepatocellular carcinoma
[32]. Moreover, in liver cancer patients with heightened
IFITM3 levels experience comparatively worse prognoses,
identifying /FITM3 as a crucial factor in carcinogenesis
[33, 34].

Our findings align with previous Chinese research
[35] that found a potential association between the CC
genotype of the /FITM3 rs12252 and the development

of HCC. Also, in an Egyptian study on a cohort of HCC
patients and a control group infected with HCV, they
established a significant association between CC genotype
and HCC development. They also observed that patients
with HCC and the IFITM3 rs12252-CC genotype had
higher serum /FITM3 protein levels compared to those
with CT or TT genotypes. This suggests a potential link
between the CC genotype and increased /FITM3 protein
production in the context of HCC [18, 35]. Earlier studies
reported a significant correlation between the CC genotype
in the IFITM3 rs12252 and worse prognosis [18].

In the current study, the CC genotype in the /FI/TM3
rs12252 in the HCC group was substantially correlated
with increased size of HFLs, showing a connection
between the CC genotype and the severity of HCC.
This comes in agreement with prior research [36] on
HCC patients compared to those with persistent HBV
infection or liver cirrhosis, which observed that cases with
the CC genotype exhibited significant correlation with
larger tumor sizes compared to CT/TT patients. Authors
also performed immunohistochemistry staining and
reported association of the CC genotype with low tumor
differentiation, which indicates worse prognosis [36].

Asian Pacific Journal of Cancer Prevention, Vol 26 3811
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This study has several limitations. It was conducted at a
single center and lacked patient follow-up. Additionally,
this study did not assess whether patients with /FITM3
rs12252 and IFNL4 rs12979860 genetic polymorphisms
remain at higher risk of developing HCC after treatment
with direct-acting antivirals.

In conclusion, the results of this study suggest that in
IFNL4 1512979860, the TT genotype may be associated
with susceptibility to cirrhosis, and that the CT and TT
genotypes may impact the risk of HCC among individuals
with chronic HCV infection. In IFITM3 rs12252, the CC
genotype may be connected with cirrhosis development,
whereas the CT and CC genotypes may be associated
with HCC risk.
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