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Abstract

Objectives: To detect the correlation between the single nucleotide polymorphisms (SNPs) in MBOAT7 and
PNPLA3 genes and hepatic fibrosis in hepatitis C virus (HCV) Egyptian patients, and to highlight the additive
effect, if any, of MBOAT?7 on the correlation of PNPLAS3 polymorphism with liver fibrosis in HCV patients from
Egypt. Methods: In this cross-sectional study, we recruited treatment-naive patients with chronic HCV. The
rs738409 (PNPLA3) and rs641738 (MBOATY) polymorphisms were assessed by Real-Time PCR. We utilized
the METAVIR-Score to classify the degree of hepatic fibrosis and necroinflammatory activity.

Results: A total of 93 patients (mean age 42.72 + 10.46; males = 49.5%) were included. Our analysis showed that
10.8% of the patients had GG genotype of the PNPLA3 gene and 46.2% had TT genotype of the MBOAT7 gene.
Compared to combined CC and GC genotypes, carriers of GG genotype in the PNPLA3 gene were more likely to
be males (p =0.041), have higher fibrosis grade (p =0.043), have higher serum creatinine (p=0.036), higher TSH
(p =0.017) and higher viral load (p =0.045). Notably, we found a significant association between TT genotype in
MBOAT7 and advanced fibrosis only (but not with necroinflammation (p >0.05). Our multivariate analysis
showed that the GG genotype in the PNPLA3 gene and TT genotype in the MBOAT7 gene were independent
predictors of advanced fibrosis. Conclusion: PNPLA3 GG genotype and MBOAT7 TT genotype are independent
predictors for hepatic fibrosis, and thus might be linked to faster disease progression.
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1. Introduction

Hepatitis C virus (HCV) infection is the leading
cause of chronic hepatitis C (CHC), liver cirrhosis, and
hepatocellular carcinoma (HCC), with 130-170
million people infected, accounting for almost 3% of
the world's population (1,2). To date, there is no clear
understanding of human variation for susceptibility
and severity of the liver injury. The rising incidence of
liver diseases, high individual differences in the course
of diseases, and rapid development of genotyping
technologies led to several genetic studies that
demonstrated the importance of genetic factors in the
development and progression of chronic liver injury
(3-5).

Using techniques of next-generation sequencing,
genome-wide association studies (GWASSs) are now
commonly conducted
between single nucleotide polymorphisms (SNPs),
and the risk for various diseases (6). Over the last
decade, there have been major GWASs over
hepatology which revealed genetic susceptibility to
liver diseases (3).

to establish associations

Moreover, many studies demonstrated that the
polymorphism of the patatin-like phospholipase
domain containing 3 (PNPLA3) gene SNP, also known
as adiponutrin, is linked with liver injury, steatosis,
elevated liver enzymes, fibrosis, and HCC (7,8). This
SNP causes a replacement of isoleucine with
methionine at position 148 (1148M) (9,10). Earlier
studies of G and C alleles of the PNPLA3 gene showed
different patterns in steatosis and fibrosis in CHC
(11,12). The data are heterogeneous and indicate that
populations vary in the allele frequency and
steatogenic effect of PNPLA3 variants (9). Fan et al.
(2016) conducted a meta-analysis, which showed that
PNPLA3 (C>G) was linked with the risk of both
steatosis and advanced liver fibrosis in patients with
CHC, especially among the Caucasian population
(13).
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Moreover, an intronic SNP in the membrane-bound
O-acyltransferase  domain-containing  protein 7
(MBOATT7) (rs641738) has been observed to act as risk
loci for alcoholic liver disease-related cirrhosis and
non-alcoholic fatty liver disease (NAFLD) (12).
Recent researches also showed that in CHC, MBOAT7
rs641738 SNP was an independent predictor of serious
liver steatosis (14,15). Despite the importance of these
SNPs, there is no enough evidence regarding their
association with liver fibrosis in the Middle East and
African countries. Therefore, in this study, we aimed
to detect the correlation between the SNPs in
MBOAT?7 and PNPLA3 genes and fibrosis in HCV
Egyptian patients, and to highlight the additive effect,
if any, of MBOAT7 on the correlation of PNPLA3
polymorphism with liver fibrosis in HCV patients
from Egypt.

2. Material and Methods:

Design and Population

In this cross-sectional study, we recruited adult
patients (aged >18 years old) with CHC from
outpatient clinics of the National Hepatology and
Tropical Medicine Research Institute (NHTMRI),
Cairo, Egypt within the period from September 2019
to February 2020. The establishment of CHC was
based on the findings of laboratory investigations,
imaging, and liver biopsy. Only patients with no
previous history of direct antiviral agents (DAAS)
intake were deemed eligible. We excluded patients
with known human immunodeficiency virus infection,
surface

hepatitis B antigen-positive  test,

hepatocellular carcinoma, advanced liver
decompensation, and/or previous organ transplant.
Patients who were submitted to hemodialysis were
excluded as well. Eligible patients were enrolled after

they signed the written informed consent.

Data Collection and laboratory investigations:
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The following data were collected from eligible
patients: age, gender, anthropometric measures,
complete blood count (CBC),
aminotransferase (ALT), aspartate aminotransferase
(AST), total bilirubin, alpha-
fetoprotein (AFP), alkaline phosphatase (ALP), serum
creatinine, blood glucose level, and the viral load of
HCV. For laboratory investigations, 10mL of venous

serum alanine

serum albumin,

blood was withdrawn after eight hours of fasting and
then centrifuged.

Genetic testing

The extraction and purification of genomic DNA
from the plasma were conducted using a QlAamp
DNA Blood Mini kit (Qiagen #51104) according to
the manufacturer’s instructions and preserved at —80°

C for genetic determinations.

After DNA extraction, the samples of all patients
were subjected to the real-time PCR reaction to
analyze the polymorphism of the genes and the initial
step was to bring the concentration of DNA of each
sample to 20ng/ul. So, samples were diluted to reach
this value. Then, genotyping of the studied genes was
performed for all patients by real-time PCR and using
the system “Tagman allelic discrimination assay” on
Agilent Mx3000p gPCR, real-time PCR (Agilent
Technologies, Germany). The assay was standardized
in a final volume of 25 ul: 12.5 ul of 2 x TagMan
Universal MasterMix 1I, no UNG (Applied
Biosystems, USA), 1.25 ul of Genotyping Assay 20X,
10.25 ul of Dnase free water (Promega, USA), and 1
ul of genomic DNA. The cycling was as follows: 95°C
for 10min, followed by 40 cycles of 95°C for 15s and
60°C for 1min (16). The interpretation of genotypes
for MBOAT7 and PNPLA3 was given by (GG, GT,
TT and GG, CC, CG respectively).

Assessment of Liver Fibrosis
Fibrosis was mainly assessed by the FIB4 score.
Some patients had a biopsy report assessed by the
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Metavir scoring system. The processing and
assessment of liver biopsies were done by independent
pathologists, who were not aware of the genetic testing
findings. The handling and processing of liver biopsies
were done according to the standard protocol of the
National Hepatology and Tropical Medicine Research
Institute (NHTMRI), Cairo, Egypt; all biopsies were
stained by H/E, chrome aniline blue, and Prussian blue
iron stain. We utilized the METAVIR-Score to
classify the degree of hepatic fibrosis, with a grading
system based on nominal categories from FO (no
fibrosis) to F4 (cirrhosis), and necroinflammatory
activity, with a grading system based on nominal
categories from AO (absent) to A3 (severe)(17).

Statistical analysis:

The SPSS version 20.0 (SPSS Inc., Chicago,
Illinois, USA) was used for data analysis. The
continuous and dichotomous data were summarized in
the form of the meant standard deviation (SD) and
frequency (percentages), respectively. The association
between continuous and dichotomous data was
examined by independent-samples t-test or Mann-
Whitney test. A chi-squared test was applied to test the
hypotheses in categorical variables. The odds ratio
(OR) and 95% confidence (CI) were
calculated to assess the risk of SNPs amongst different
categorical variables. The null hypothesis was rejected
when the p-value at a level less than 0.05.

interval

3. Results

Characteristics of studied patients

A total of 93 patients (mean age 42.72 + 10.46;
males = 49.5%) were included. The mean serum AST
and ALT were 40.94 + 28.44 and 36.61 + 25.05 U/mL,
respectively (Table 1). Twenty-seven patients (29%)
had fibrosis grade 3 and 12 patients (12.9%) had
fibrosis grade 4. In addition, 29 patients (31.40 %) had
A2-A3 necroinflammatory activities.
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PNPLA3 and MBOAT7 genotypes distribution
totally and according to fibrosis

The prevalence of SNPs genotypes in our analysis
showed that 10.8% of patients had the risk GG
genotype of PNPLAS gene and 46.2% had the risk TT
genotype of the MBOAT7 gene (Table 2).

When the genotypes of these polymorphisms were
stratified according to fibrosis, results showed that
patients with GG genotype of PNPLA3 were more
likely to have F4 fibrosis than patients with
homozygous or heterozygous C allele (30% versus
10.8%, p = 0.043; Figure 1, Table 3 A). The TT
genotype of MBOAT?7 showed significant association
(p=0.032) with advanced fibrosis (F4) only but not
with fibrosis as seen in table 3 B. On the contrary, we
found no significant  association
necroinflammation and  rs738409
polymorphism (p =0.335; Table 3 A).

between
(PNPLA3)

Our univariate analysis indicated that only the GG
genotype in the PNPLA3 gene was a significant
predictor of F4 fibrosis (p =0.03). The multivariate,
stepwise, analysis showed that the GG genotype in the
PNPLAS3 gene and TT genotype in the MBOAT?7 gene
were independent predictors of advanced fibrosis
(Table 6).

PNPLA3 and MBOAT7 and correlation with
baseline characteristics and laboratory tests

The association analysis showed that carriers
of GG genotype in the PNPLA3 gene had significantly
higher serum creatinine than carriers of homozygous
or heterozygous C allele (p =0.036). On the other
hand, the viral load of HCV RNA was significantly
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lower among carriers of GG genotype in PNPLA3
gene than carries of homozygous or heterozygous C
allele (p 0.045). Female patients were less likely to
have GG genotype than male patients (p =0.041,
Table 4). Compared to combined CC and GC
genotypes, carriers of GG genotype in the PNPLA3
gene were more likely to be males (p =0.041), have
higher fibrosis grade (p =0.043), have higher serum
creatinine (p =0.036), higher TSH (p =0.017), and
higher viral load (p =0.045) (Table 4).

Compared to CC and CT genotypes, carriers
of TT genotype in the MBOAT7 gene were more
likely to be older (p =0.046). The association analysis
showed that carriers of TT genotype in the MBOAT7
gene had significantly higher serum AFP than carriers
of homozygous or heterozygous C allele (p =0.001).
On the other hand, non-smokers had a significantly
higher frequency of TT genotype in the MBOAT7
gene (p =0.016). Notably, we found no significant
association between TT genotype in MBOAT7 and
necroinflammation (p >0.05 table 5).

Results of an additive effect of PNPLA3-MBOAT7?
genotypes on

fibrosis

Studying the additive effect of PNPLA3-
MBOAT7 polymorphisms genotypes among patients
with advanced fibrosis included in our study showed
that the frequency of CC-TT haplotype of PNPLA3-
MBOAT7 was higher in patients with milder degrees
of hepatic fibrosis, whereas the expression of CG -TT
haplotype was correlated to more advanced fibrosis
stage (F4) with significant statistical analysis
(p=0.001) as shown in table (7).
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Table (1): Demographic and clinical data of the studied patients

Parameters Patients results
Age (mean + S.D) 42.72 +10.46
Males % 49.5%
BMI kg/m2 (mean = SD) 29.07 £ 4.15
AST IU/I (mean = S.D) 40.94 + 28.44
ALT IU/l (mean £ S.D) 36.61 + 25.05
AFP ng/ml (mean + S.D) 9.75 + 18.09
PLT mm3(mean £ S.D) 172390.80 + 49917.22
Albumin g/dL (mean £ SD) 3.98 £0.55
Creatinine mg/dl (mean = S.D) 0.88 +0.19
AFP ng/ml (mean = S.D) 9.75 + 18.09
Total bilirubin mg/dL (mean = S.D) 0.81+£0.41
Viral load IU/ml (mean + S.D) 1081484.31 + 3176736.93
T
EllbmSIS % 36.60%
2 21.50%
F3 29.00%
0,
F4 12.90%
——

ﬁclztlwty % 68.60%

27.10%
A2 4.3%
A3 '

285

SD: standard deviation; BMI: body mass index; ALT: alanine aminotransferase; AST: aspartate
aminotransferase; PLT: platelet count; AFP: alfa fetoprotein.

Table (2): genotype distribution of PNPLA3 rs738409 and MBOATY rs 641738 in studied patients

Parameters Groups N (Percent)
cC 43(46.20%)

PNPLA3 rs738409 CG 40 (43.00%)
GG 10 (10.80%)

CcC 21(22.60%)

MBOATY7 rs641738 CT 29 (31.20%)
TT 43(46.20%)

N: number
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Table (3) Genotype distribution of PNPLA3 rs738409 and MBOAT?7 rs 641738 in studied patients

according to fibrosis.

A)
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PNPLA3
Parameters CC+CG GG P value
N(%) N(%)
Fibrosis
28 (33.7%) 6 (60%)
F1
19 (22.9%) 1 (10%)
£ 0.043
27 (32.5%) 0 (0%)
F3
9 (10.8%) 3 (30%)
F4
A
Al 52 (67.7%) 8 (75%)
0.335
A2 23 (29.1%) 1 (12.5%)
A3 8 (3.2%) 1 (12.5%)
N: number
B)
MBOAT7 rs641738
Parameters Groups P-value
CC+CT N(%) | TT N(%)
F1 21 (42%) 13 (30.2%)
F2 10 (20%) 10 (23.3%) 0.150
F3 16 (32%) 11 (25.6%) '
0, 0,
Eibrosic F4 3 (6%) 9 (20.9%)
F4 3 (6%) 9 (20.9%) 0,032
FO-F3 47 (94%) 34 (79.1%) '
0,
Al 27 (65.9%) 21(2(;2634/;0)
Activity A2 11 (26.8%) 0.(0%) ° 0.328
A3 3 (7.3%) °

N: number

286
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Table (4): PNPLA3 genotypes concerning patient’s characteristics

287

PNPLA3
Parameters P-value
CC+CG GG
Age 43.43 +10.46 36.80 + 8.82 0.058
(mean £ S.D)
Gender
38 (45.8%) 8 (80%)
Male (no %) . 0 0.041
Female (w0 %) 45 (54.2%) 2 (20%)
Ec;i?t?\t/ees 15(20.3%) 0(0%) 0.159
() 0, °
negative 59 (79.7%) 8 (100%)
BMI kg/m2 (mean + S.D) 29.25+4.22 27.61+3.28 0.239
Hb gm/dL (mean + S.D) 13.51 + 1.60 13.93 + 1.88 0.449
PLT mm3(mean + S.D) 195451.22 + 64311.96  203800.00 + 85565.83 | 0.710
AST IU/ L(mean # S.D) 68.33 + 40.50 84.60 + 61.67 0.476
ALT 1U/ L (mean £ S.D) 69.47 + 49.23 99.20 * 66.62 0.157
Creatini dl
reatinine mg/dl (mean 0.82 +0.20 1.00 + 0.09 0.036
+5.D)
TLC (10/pl)? +
. D)( /ul)* (mean 5329.70 +2800.66  3903.07 + 4297.36 0.602
TSH mU/L (mean + S.D) 1.81+1.03 0.89+0.21 0.017
AFP ng/ml (mean = S.D) 10.43 +18.99 3.91+2.68 0.197
Albumin g/dL (mean
3.97+0.55 4.05+0.59 0.673
5.D)
T bilirubi dL
llirubin me/dL (mean 0.80 + 0.37 1.49+1.91 0.232
+5.D)
Viral load IU/ml 1191500.00 + 3329810.00 78888.11 + 118465.00 0.045
(mean £S.D)

SD: standard deviation; BMI: body mass index; Hb: hemoglobin; PLT: platelet count; AST: aspartate aminotransferase;
ALT: alanine aminotransferase; TLC: total Leukocytes Count; TSH: thyroid-stimulating hormone; AFP: alfa fetoprotein; T
bilirubin: total bilirubin.

Table (5): MBOATY genotypes concerning lab profile of the studied patients
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MBOAT7
Parameters P-value
CC+CT T
Age (mean + S.D) 40.76 + 11.64 45.00 + 8.46 0.046
28 (56%) 18 (41.9%)
Gender Male 0.174
Female 22 (44%) 25 (58.1%)
BMI kg/m2 (mean £ S.D) 28.92 +4.72 29.25 +3.38 0.705
Hb gm/dL (mean £ 5.D) 13.75 + 1.60 13.34 + 1.66 0.235
204346.94 +
PLT mm3 (mean £ 5.D) 5944272 187255.81 + 73231.24 0.220
AST IU/ L (mean £ 5.0) 70.40 + 46.50 69.70 + 39.39 0.686
ALT U/ L (mean £ 5.D) 79.98 + 62.53 64.16 + 34.22 0.410
Creatinine mg/dl (mean £ 5.D) 0.86 +0.22 0.82+0.18 0.487
AFP ng/ml (mean £ 5.) 5.20 +6.72 14.74 + 24.43 0.001
T bilirubin mg/dL (mean + S.D) 0.93+0.87 0.81+0.44 0.533
1309600.00 +
Viral load 1U/ml 2638990.00 815352.24 + 2552360.00 | 0.514
Diabetes 7 (16.7%) 8 (20%)
o 0.696
Positive
v 35 (83.3%) 32 (80%)
Negative
SMOKING 5 (14.7%) 3 (8.3%)
Positive 0.402
Negative 29 (85.3%) 33 (91.7%)
Activity 27 (65.9%) 21 (72.4%)
Al 11 (26.8%) 8 (27.6%) 0.328
A2
A3 3 (7.3%) 0 (0%)
Fibrosis
F1 21 (42%) 13 (30.2%)
£ 0.150
10 (20%) 10 (23.3%)
F3 16 (32%) 11 (25.6%)
F4 3 (6%) 9 (20.9%)

Figure (1): Fibrosis stages in different genotypes of PNPLA3
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Table (6): Multivariate analysis for fibrosis (F1F2F3 vs F4) using Stepwise method:

Parameters Coefficient Odds Ratio | 95.0% C.I. for EXP(B) P-value
BMI 0.177 1.194 1.003to 1.421 0.046
PNPLA3 1.109 3.033 1.072t0 8.576 0.036
MBOAT7 1.463 4.321 1.174 to 15.905 0.028

BMI: body mass index.

Table (7): Effect of the combined genotypes of PNPLA3-MBOAT?7 on fibrosis

Hapletype F4 FO-F3 P-value
PNPLA3-MBOAT7

cc-cC 0 (0.00%) 9 (11.10%)

CC-CT 1 (8.30%) 14 (17.30%)

CC-TT 2 (16.70%) 17 (21.00%)

CG-CC 0 (0.00%) 10 (12.30%)

CG-CT 0 (0.00%) 12 (14.80%) 0.001
CG-TT 6 (50.00%) 12 (14.80%)

GG-CC 0 (0.00%) 2 (2.50%)

GG-CT 2 (16.70%) 0 (0.00%)

GG-TT 1 (8.30%) 5 (6.20%)
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4, Discussion

To the best of our knowledge, this is the first
Egyptian study that aimed to assess the correlation
between the SNPs in MBOAT7 & PNPLA3 genes and
fibrosis in HCV Egyptian patients. Our findings
showed that the distribution of PNPLA3 CC and CG
genotypes was comparable (46.2% vs 43.0%), PNPLA3
GG genotype was detected only in 10.8% of the
Egyptian patients. This study indicates a non-
significant difference between PNPLA3 genotypes in
terms of gender, diabetes, smoking, BMI, HbAlc, PLT,
AST, ALT, TLC, AFP, and Albumin. On the other
hand, patients with PNPLA3 CG genotype tend to be
older than CC and GG carriers (p=0.038) and have a
lower level of creatinine (p=0.034). Interestingly, a
higher level of viremia (15x10°) was observed in the
CG genotype patients compared to 9x10° in the CC
genotype and 7x10* in the GG genotype group
(p=0.016).

Compared to the GG genotype, the polymorphism
of CC+CG genotypes was more frequent in females
(p=0.041). A significant association between the
CC+CG genotypes polymorphism and the severity of
fibrosis was observed (p=0.043). Sato and colleagues
showed that the CG was the most common genotype
(49.2%) in Japanese patients with CHC. They also
demonstrated a highly significant association between
the CC+CG polymorphism, females, and high BMI and
the older age at onset of HCC (p<0.001, p=0.004, and
p=0.03, respectively) (18). These findings indicate that
males with HCV and patients with GG polymorphism
were more prone to develop HCC in a shorter time
(p<0.001). Moreover, they found that the GG genotype
was associated with higher ALT & AST and lower PT,
which suggests depressed liver function (18). This
finding was in agreement with our findings; however,
the difference was not significant.
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According to Crisan et al., the presence of the G
allele either homozygous GG or heterozygous CG
strongly correlated with steatosis and fibrosis, while
genotype C appears to be inversely correlated with
these variables (19). This finding is also confirmed by
Romeo et al., who reported a significantly 2-fold
increase in the risk of developing NAFLD and
progression in the presence of adiponutrin allele G (9).
It was also reported that the PNPLA3 G allele is an
independent predictor for severe (S2-S3) steatosis and
significantly associated with advanced (F3 — F4)
fibrosis (19). A meta-analysis of five studies and more
than 2000 patients showed that the G allele was a
predictor for severe steatosis and fibrosis, especially in
Caucasian populations (20). Another meta-analysis
conducted by Fan et al., confirmed these findings; GG
of PNPLA3 was associated with a higher risk of both
advanced liver fibrosis and liver steatosis in Caucasian
populations (13). Furthermore, two large Asian studies
demonstrated an association between the G allele and
hepatic steatosis (21,22). Petta et al., found a significant
correlation between steatosis severity and the G
variant, while also accounting for steatohepatitis (23).
Another Italian study showed that the PNPLA3 G allele
is promoting fibrosis (11).

The impact of the PNPLA3 mutant allele on
fibrogenesis seems to be tied in the hepatic stellate cell
(HSC) to the retinoid metabolism (24). This function is
lost by the PNPLA3 G allele, thereby increasing the
retinyl palmitate and palmitate retinol ratio within
HSCs (25,26). As a result, a fibrogenesis imbalance
appears to be produced
metallopeptidase 2 (MMP2) secretion and tissue
inhibitors of metalloproteinase 1 and 2 (TIMP1 and
TIMP2) (27).

between  matrix

In terms of MBOAT7, the TT genotype was the
most common in the Egyptians (46.20%), followed by
the CT genotype (31.20%). Interestingly, a negative
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association was observed between smoking and
MBOAT?7 polymorphism, the majority of patients with
a high frequency of MBOAT7 were non-smokers
(p=0.016). Regarding the AFP, TT genotype patients
were associated with higher levels of AFP compared to
CC, CT, and CC+CT (p=0.002). Notably, we found a
significant association between TT genotype in
MBOAT7 and advanced fibrosis (F4) but not with
necroinflammation.

Krawczyk et al., also showed that there was no
association between MBOAT7 SNPs and hepatic
steatosis; (28). A recent meta-analysis by Xia et al.,
showed that MBOAT7 SNPs were not related to
NAFLD risks (29). In the Asian population, Koo et al.,
demonstrated that there was no relation between
MBOAT7 and the development of NAFLD (30). In
CHC patients, Thabet K. et al. observed that MBOAT7
rs641738 was independently associated with
inflammation and the transition to early fibrosis; as its
expression correlates with inflammation; whereas
rs641738 genotypes have no association with the
severity of hepatic steatosis or HCC occurrence (31).
These varying findings clearly show that the outcome
of chronic liver injury may have a different effect from
genetic factors in different populations.

In the study of Basyte-Bacevice et al. (32), they
showed that the MBOAT7 CT genotype was the most
frequent genotype in patients with liver fibrosis
(51.56%) and cirrhosis (47.90%).
comparable percentage was also observed in the

However, a

controls (47.45%). Similarly, in the alcohol cirrhotic
and HCV-induced cirrhotic patients, the CT genotype
was the most frequent genotype. These findings
indicated that there was no significant association
between MBOAT7 SNPs and hepatic fibrosis or
cirrhosis in the Eastern European population.

Comparatively, in our study involving patients with
HCV-related liver fibrosis, a significant correlation was
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confirmed where patients with advanced liver fibrosis
showed expression of the CG-TT haplotypes, while
patients with mild degrees of fibrosis showed the CC-
TT haplotypes. Our results may have differed because
of the different etiology of liver fibrosis among the
patients included in both studies.

In conclusion, our study showed that in the Egyptian
population, the CC+CG genotypes of PNPLA3 and TT
genotype of MBOAT7 are the most frequently
detected. PNPLA3 CC+CG genotypes are a reliable
predictor for hepatic fibrosis, and therefore might be
linked to faster disease progression, while MBOAT7
could not be directly correlated to hepatic
necroinflammation or fibrosis degree. Thus, this
genetic factor should be taken into consideration when
determining a treatment strategy. While we cannot
fight our genes, we can improve outcomes by
correcting metabolic imbalances, fighting against
obesity and metabolic syndrome, and therefore, halting
the progression of fibrosis.
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