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Abstract: Hepatic steatosis is a common finding in liver biopsy and may co-exist with chronic hepatitis B (CHB) infec-
tion. The aims of this study were to determine the prevalence of steatosis in CHB patients among Filipinos; deter-
mine the factors related to the presence of steatosis among individuals with and without CHB infection; and to inves-
tigate the possible association between steatosis and polymorphism in interleukin 28B (IL28B) gene. The presence
of steatosis was correlated with clinical, biochemical and histological parameters. Peripheral blood samples of CHB
patients with steatosis, CHB patients without steatosis and normal controls were genotyped for IL28B rs8099917
T>G using the TagMan assay. Of the 46 CHB patients, 41% (19/46) had steatosis. Body mass index (BMI), fasting
blood sugar (FBS), lipid profile and alanine transaminase levels were observed to be significantly different between
CHB patients with steatosis and normal controls. The serum FBS of CHB patients with steatosis was significantly
higher than patients without steatosis. High density lipoprotein cholesterol of patients without steatosis was sig-
nificantly higher than patients with steatosis. Although not statistically significant, BMI, triglycerides, low density
lipoprotein cholesterol and histology activity index in CHB patients with steatosis were found to be higher than those
without steatosis. There was no significant association between the stage of fibrosis and severity of steatosis. In
conclusion, the prevalence of hepatic steatosis among Filipino patients with CHB is 41%. Steatosis in CHB patients
was associated with metabolic factors such as diabetes and dyslipidemia. IL28B rs8099917 T>G polymorphism is
not associated with steatosis.
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Introduction

Hepatic steatosis is a common histopathologi-
cal feature of chronic hepatitis B (CHB) and is
found in approximately 14% to 70% of cases.
Hepatic steatosis is characterized by the de-
position of lipid droplets in the hepatocytes
that exceed 5% of the gross weight of the liver
[1-3]. Several factors are capable of inducing
hepatic steatosis such as obesity, dyslipidemia,
non-alcoholic fatty liver disease (NAFLD), dia-
betes and insulin resistance [4, 5].

Interleukin 28B (IL28B) encodes a protein
known as interferon A3 which include IL29 and
IL28A. Previous studies have demonstrated
that genetic polymorphism in IL28B strongly
predict sustained virologic response to pegy-

lated interferon-a and ribavirin treatment in
patients with chronic hepatitis C (CHC) [6-9].
Other studies have demonstrated that IL28B
rs12979860 C>T and rs8099917 T>G polymor-
phisms were associated with insulin resistance,
steatosis and fibrosis among patients with CHC
[10-12]. In another study, it has been shown
that the presence of IL28B rs12979860 CC
genotype and patatin-like phospholipase do-
main-containing protein 3 (PNPLA3) rs738409
GG genotype have increased the risk of steato-
hepatitis in patients with NAFLD [13]. Recently,
it has been reported that IL28B rs12979860
CC genotype may be negatively associated wi-
th hepatic steatosis in Asian CHC patients [5].
Whether IL28B rs8099917 polymorphism is
associated with an increased risk of hepatic
steatosis in CHB patients is largely unknown.
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Table 1. Clinical and laboratory characteristics of CHB patients

and normal controls

2012 to December 2013 were
consecutively enrolled in this

study. Peripheral blood sam-

CHB without ~ CHB with Normal
steatosis steatosis controls ples were genotyped for IL-
N =27 N =19 N=23 FPvalue 28B rs8099917 T>G using the
Mean (SD) Mean (SD)  Mean (SD) TagMan assay. The inclusion
Age 41.7 (131) 47.5(11.3) (8.6) <0.001 criteria considered were the
BMI (ke/m?) 251(5.7) 26.4(3.9) (1.8) 0005 following: HBsAg positive by
FBS (mg/dl) 90.9 (11.4) 106.1 (28.9) (9.2)  0.002 E%ré";’%’ :ﬁ\\//e?m F")Soys';:)":sgy
Cholestetrol (mg/dl)  201.9 (46.0) 206.1 (38.4) 200.0 (41.5) NS tent with the diagnosis of CHB.
Triglycerides (mg/dl) 108.8 (62.6) 134.9 (45.3) 68.9 (41.5) <0.001 Patients co-infected with hep-
HDL-C (mg/dl) 49.5 (17.2) 37.5(9.3) 60.0 (17.8) <0.001 atitis C virus were excluded fr-
LDL-C (mg/dl) 124.2 (37.5) 138.1(34.2) 121.5(35.0) NS om the study. The control gr-

(

VLDL-C (mg/dl) 21.6(12.6) 26.9(9.0)

AST (IU/L) 42.2 (46.9) 46.4 (34.5)
ALT (IU/L) 83.6(126.3) 75.4 (43.9)

13.9(8.3) 0.001
Non-HDL-C (mg/dl)  152.3 (46.4) 168.6 (39.6) 140.0 (41.3) NS
21.2(8.5) 0.054
42.3 (15.0) NS

oup presented with normal bo-
dy mass index (BMI), normal
ultrasound and normal blood
chemistry including but are

Abbreviations: BMI, body mass index; FBS, fasting blood sugar; HDL-C, high density
lipoprotein cholesterol; LDL-C, low density lipoprotein cholesterol; VLDL-C, very low
density lipoprotein; Non-HDL-C, non-high density lipoprotein cholesterol (total cho-
lesterol minus HDL-C); AST, aspartate transaminase; ALT, alanine transaminase;
IL28B, interleukin 28B; SD, standard deviation; NS, not significant.

Table 2. Histological characteristics of CHB
patients

CHB without CHB with P
steatosis N (%) steatosis N (%) value
Metavir NS
A1-A2 23 (85.2) 14 (77.8)
A3-A4 4 (14.8) 4(22.2)
Fibrosis NS
FO-F2 25 (92.6) 18 (100.0)
F3-F4 2(7.4) 0 (0.0)

Abbreviations: CHB, chronic hepatitis B; NS, not signifi-
cant.

The aims of this study were to determine the
prevalence of hepatic steatosis in CHB patients
among Filipinos; determine the factors related
to the presence of hepatic steatosis and to
investigate the possible association between
hepatic steatosis and polymorphism in IL28B
gene. A clear understanding of the prevalence
of hepatic steatosis in CHB could provide use-
ful information for the improvement of care of
patients at risk for developing advanced liver
damage.

Materials and methods
Patients and samples

A total of 46 CHB patients and 23 normal con-
trols aged 21 to 67 years old from January
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not limited to serum fasting
blood sugar (FBS), total cho-
lesterol, triglycerides, high de-
nsity lipoprotein cholesterol
(HDL-C), low density lipopro-
tein cholesterol (LDL-C), very
low density lipoprotein cholesterol (VLDL-C),
non-HDL cholesterol (total cholesterol minus
HDL-C), aspartate transaminase (AST) and ala-
nine transaminase (ALT). Written informed con-
sent was obtained from each participant. The
study was approved by the St. Luke’s Ins-
titutional Ethics Review Committee.

Nucleic acid extraction

Genomic DNA was extracted from peripheral
blood using the QlAamp DNA Blood Mini Kit
(Qiagen, Hilden, Germany) or the Tagman sam-
ple-to-SNP kit (Applied Biosystems, Foster City,
CA, USA) according to manufacturer’s protocol.
The DNA concentration and purity were mea-
sured using the NanoDrop spectrophotometer
(Thermo Fisher Scientific, Wilmington, DE). All
samples were stored at -80°C prior to testing.

Real-time PCR

Genotyping for IL28B rs8099917 T>G was car-
ried out using the TagMan SNP assay ID
C_11710096_10 (Applied Biosystems, Foster
City, CA, USA). Real-time PCR was performed
on the Rotor-Gene Q instrument (Qiagen, Hil-
den, Germany) under the following conditions:
hold at 95°C for 20 seconds, 40 cycles of
95°C for 15 seconds and 60°C for 60 seco-
nds. Allelic discrimination was performed using
probes labeled with the fluorescent dyes VIC

Int J Mol Epidemiol Genet 2018;9(2):13-19



Steatosis in CHB: metabolic and genetic factors

Table 3. Comparison of clinical and laboratory charac-
teristics of CHB patients without steatosis and normal
controls

CHB without Normal

steatosis controls P value

Mean (SD) Mean (SD)
Age 41.7 (13.1) 28.7(8.6) <0.001
BMI (kg/m?) 25.1(5.7) 22.0(1.8) 0.019
FBS (mg/dl) 90.9 (11.4)  86.9(9.2) NS
Cholesterol (mg/dl)  201.9 (46.0) 200.0 (41.5) NS
Triglycerides (mg/dl) 108.8 (62.6) 68.9 (41.5) 0.012
HDL-C (mg/dl) 49.5(17.2) 60.0(17.8) 0.041
LDL-C (mg/dlI) 124.2 (37.5) 121.5(35.0) NS
VLDL-C (mg/dl) 21.6(12.6) 13.9(8.3) 0.016
Non-HDL-C (mg/dl)  152.3 (46.4) 140.0 (41.3) NS
AST (1U/L) 42.2(46.9) 21.2(8.5) 0.049
ALT (IU/L) 83.6 (126.3) 42.3 (15.0) NS

Independent t-test was performed to determine the differences
between the two groups. BMI, body mass index; FBS, fasting blood
sugar; HDL-C, high density lipoprotein cholesterol; LDL-C, low density
lipoprotein cholesterol; VLDL-C, very low density lipoprotein; Non-
HDL-C, non-high density lipoprotein cholesterol (total cholesterol
minus HDL-C); AST, aspartate transaminase; ALT, alanine transami-

nase; NS, not significant.

Table 4. Comparison of clinical and laboratory char-
acteristics of CHB patients with steatosis and normal

controls

CHB with Normal

steatosis controls P value

Mean (SD) Mean (SD)
Age 475 (11.3) 28.7 (8.6) <0.001
BMI (kg/m?) 26.4 (3.9) 22.0(1.8) <0.001
FBS (mg/dl) 106.1 (28.9) 86.9(9.2) 0.004
Cholesterol (mg/dl) 206.1 (38.4) 200.0 (41.5) NS
Triglycerides (mg/dl) 134.9 (45.3) 68.9 (41.5) <0.001
HDL-C (mg/dl) 37.5(9.3) 60.0 (17.8) <0.001
LDL-C (mg/dl) 138.1(34.2) 121.5(35.0) NS
VLDL-C (mg/dl) 26.9 (9.0) 13.9(8.3) <0.001
Non-HDL-C (mg/dl)  168.6 (39.6) 140.0 (41.3) 0.029
AST (IU/L) 46.4 (34.5) 21.2 (8.5) 0.003
ALT (IU/L) 75.4(43.9) 42.3(15.0) 0.002

Independent t-test was performed to determine the differences
between the two groups. BMI, body mass index; FBS, fasting blood
sugar; HDL-C, high density lipoprotein cholesterol; LDL-C, low density
lipoprotein cholesterol; VLDL-C, very low density lipoprotein; Non-
HDL-C, non-high density lipoprotein cholesterol (total cholesterol
minus HDL:C); AST, aspartate transaminase; ALT, alanine transami-

nase; NS, not significant.

and FAM. IL28B rs8099917 is bi-allelic with 3
possible genotypes as follows: TT, homozygous
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wild-type; TG, heterozygous and GG, ho-
mozygous variant. IL28B genotyping was
undertaken blinded to clinical, biochemi-
cal and histological data. The IL28B rs-
8099917 T>G single nucleotide polymor-
phism (SNP) was chosen because this
variant is common among Asians [14].

Histological evaluation

The liver biopsies obtained in 46 CHB pa-
tients were assessed using the Metavir
and Knodell Histology Activity Index (HAI)
scoring system. Steatosis was assessed
as the percentage of hepatocytes contain-
ing fat droplets. Grading of steatosis was
categorized as absent (0%), minimal (less
than 5%), mild (5% to 33%), moderate
(34% to 66%) and severe (more than 66%).

Statistical analysis

Continuous variables were expressed as
mean + SD and compared using Student’s
t-test or ANOVA for multiple comparisons.
Categorical variables were expressed as
percentages and compared using the Chi-
square test or Fisher’s exact test. All anal-
yses were conducted using statistical
program for social sciences statistical so-
ftware. Statistical significance was deter-
mined at P < 0.05.

Results

Patient characteristics and laboratory
data

The baseline characteristics of the 46
CHB patients are summarized in Table 1.
There were 31 men (67%) and 15 women
(33%). Among CHB patients without ste-
atosis, the mean age was 41.7 + 13.1
while those with steatosis the mean age
was 47.5 + 11.3. Among CHB patients
with steatosis, the mean BMI was 26.4 +
3.9 kg/m?, serum FBS 106.1 + 28.9 mg/
dl, while the mean triglyceride, HDL-C and
LDL-C levels were 134.9 + 45.3 mg/dl,
37.5+9.3mg/dland 138.1 + 34.2 mg/dI,
respectively.

Of the 46 CHB patients, 41% (19/46) had
steatosis. Mild steatosis was observed in

66.7% (12/18), moderate steatosis in 22.2%
(4/18) and severe steatosis in 11.1% (2/18).
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Table 5. Comparison of clinical and laboratory char-
acteristics of CHB patients without steatosis and CHB
patients with steatosis

CHB without CHB with
steatosis steatosis P value
Mean (SD) Mean (SD)
Age 41.7 (13.1) 475 (11.3) NS
BMI (kg/m?) 25.1(5.7) 26.4 (3.9) NS
FBS (mg/dl) 90.9 (11.4) 106.1(28.9) 0.017
Cholesterol (mg/dl) 201.9 (46.0) 206.1(38.4) NS
Triglycerides (mg/dl) 108.8 (62.6) 134.9 (45.3) NS
HDL-C (mg/dl) 49.5 (17.2) 37.5(9.3) 0.008
LDL-C (mg/dl) 124.2 (37.5) 138.1(34.2) NS
VLDL-C (mg/dl) 21.6 (12.6) 26.9 (9.0) NS
Non-HDL-C (mg/dl) 152.3 (46.4) 168.6 (39.6) NS
AST (IU/L) 422 (46.9) 46.4(34.5) NS
ALT (IU/L) 83.6 (126.3) 75.4 (43.9) NS
HAI 4.9 (3.8) 7.1 (4.25) NS

Independent t-test was performed to determine the differences
between the two groups. BMI, body mass index; FBS, fasting blood
sugar; HDL-C, high density lipoprotein cholesterol; LDL-C, low
density lipoprotein cholesterol; VLDL-C, very low density lipoprotein;
Non-HDL-C, non-high density lipoprotein cholesterol (total cho-
lesterol minus HDL-C); AST, aspartate transaminase; ALT, alanine
transaminase; HAI, histology activity index; NS, not significant.

Table 6. Distribution of IL28B genotypes in CHB pa-
tients and normal controls

CHB without  CHB with Normal
steatosis steatosis controls
N =27 N=19 N =23
IL28B rs8099917
T allele 0.72 0.89 0.76
G allele 0.28 0.11 0.24
IL28B rs8099917
TT genotype (%) 13 (48.1) 15 (78.9) 14 (60.9)
TG genotype (%) 13 (48.1) 4(21.1) 7 (30.4)
GG genotype (%) 1(3.7) 0 (0) 2 (8.7)

Abbreviations: CHB, chronic hepatitis B; IL28B, interleukin 28B; T,
frequency of the major allele; G, frequency of the minor allele; TT,
homozygous wild-type; TG, heterozygous; GG, homozygous variant.

The Metavir and HAI scores are shown in Table
2. There was no significant association between
the stage of fibrosis and severity of steatosis.

Age (P < 0.001), BMI (P = 0.019), triglyceride
(P=0.012), HDL-C (P = 0.041) and VLDL-C (P =
0.016) levels were found to be significantly dif-
ferent between CHB patients without steatosis
and normal controls (Table 3). On the other
hand, age (P <0.001), BMI, (P <0.001), FBS (P
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= 0.004), triglyceride (P < 0.001), HDL-C (P
< 0.001), VLDL-C (P < 0.001), non-HDL-C
(P =0.029), AST (P = 0.003) and ALT (P =
0.002) levels were observed to be signifi-
cantly different between CHB patients with
steatosis and normal controls (Table 4).

Serum FBS of CHB patients with steatosis
was found to be significantly higher than
patients without steatosis (P = 0.017).
HDL-C of patients without steatosis was
observed to be higher than patients with
steatosis (P = 0.008). Although not statisti-
cally significant, BMI, triglyceride levels,
LDL-C and HAI in CHB patients with stea-
tosis were found to be higher than those
without steatosis (Table 5).

Distribution of IL28B genotypes

The IL28B rs8099917 T>G was success-
fully genotyped in 100% of the sampl-
es. The distribution of IL28B genotypes in
CHB patients and normal controls are sh-
own in Table 6. Among CHB patients with
steatosis, the allelic frequencies in Hardy
Weinberg equilibrium were 0.89 for the T
allele and 0.11 for the G allele. No signifi-
cant differences were found in the allelic
and genotypic frequencies of IL28B rs-
8099917 polymorphism between CHB pa-
tients and normal controls. There was no
significant association between IL28B rs-
8099917 T>G polymorphism and hepatic
steatosis in this study.

Discussion

The prevalence of hepatic steatosis in CHC
and the mechanisms associated with ste-
atosis have been well described. However,
studies for hepatic steatosis and CHB are
limited [2, 15, 16]. Our data provide evi-
dence that hepatic steatosis is present in
41% of Filipino patients with CHB. The
presence of steatosis is associated with FBS
and HDL-C levels. Consistent with a previous
report, FBS level was significantly higher am-
ong CHB patients with steatosis (106.1 + 28.9
mg/dl) as compared with CHB patients with-
out steatosis (90.9 + 11.4 mg/dl). The present
study is also in keeping with a previous report
indicating that hepatic steatosis in CHB is not
associated with the severity of fibrosis [3, 15,
17, 18].
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There are many reports of genetic polymor-
phisms involved in lipid metabolism. Among
these polymorphisms, PNPLA3 and transmem-
brane 6 superfamily member 2 (TM6SF2) have
gained the most attention [12]. Here, we set
out to investigate the possible association
between IL28B rs8099917 T>G polymorphism
and the presence of steatosis. Our result sh-
ows that there is no association between ge-
netic polymorphism in IL28B rs8099917 and
hepatic steatosis in CHB patients. In contrast,
a meta-analysis showed that the IL28B rs80-
99917 TT genotype was significantly associat-
ed with a lower risk of steatosis in CHC [11].
Association analysis of haplotypes consisting
of several SNPs such as rs12979860, rs80-
99917, rs8105790 and rs10853728 could
provide better coverage value of the IL28B ge-
notypes over a single variant analysis [19, 20].

The mechanism of steatosis induced by CHB
has remained elusive. A previous study has
shown that lipid accumulation may be due to
the inhibition of secretion of apolipoprotein B
by hepatitis B virus (HBV) X protein by enhanc-
ing the expression of N-acetylglucosaminyl-
transferase-Ill [21, 22]. In another study, it has
been shown that increased HBV X protein ex-
pression via transcriptional activation of sterol
regulatory element binding protein 1 and per-
oxisome proliferator-activated receptor incre-
ases lipid accumulation [23]. Recently, it has
been demonstrated that HBV X protein expr-
ession is associated with increased oxidative
stress and damage [24]. In another study, it
has been shown that TM6SF2 E167K substitu-
tion promotes steatosis and lipid abnormali-
ties by altering TM6SF2 and microsomal triglyc-
eride transfer protein expression [25].

One of the strengths of this study is that liver
biopsy was used to diagnose hepatic steatos-
is. In previous studies, hepatic steatosis was
based on non-invasive imaging modalities such
as ultrasonography [26, 27]. To the best of our
knowledge, this study is the first to have report-
ed the prevalence of hepatic steatosis in CHB
among Filipinos. However, our study is not with-
out limitations. First, we were unable to evalu-
ate the potential impact of alcohol consump-
tion on hepatic steatosis. Second, IL28B rs12-
979860 genotyping was not done in this stu-
dy. Recently, it has been reported that IL28B
rs12979860 genotyping is highly informative
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in staging fibrosis in CHB, CHC and NAFLD
patients [28]. Third, the relatively small sample
size could have missed an association between
hepatic steatosis and IL28B rs8099917 T>G
polymorphism. Thus, further prospective stud-
ies are needed to validate our findings.

In conclusion, the prevalence of hepatic steato-
sis among Filipino patients with CHB is 41%.
Hepatic steatosis in CHB patients was associ-
ated with metabolic factors such as dyslipid-
emia and diabetes. IL28B rs8099917 T>G
polymorphism is not associated with hepatic
steatosis.
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