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Background: Insulin resistance (IR) is a condition associated with chronic hepatitis C (CHC). The change in IR after direct antivirals
(DAA)-based therapy has been interesting.

Objective: To assess the impact of DAA-based therapy on the homeostatic model assessment for insulin resistance (HOMA-IR)
index and other metabolic parameters in CHC patients.

Materials and Methods: A total of 54 CHC patients with stage 2 liver fibrosis or more were enrolled. Patients with diabetes, obesity,
decompensated liver disease, and HIV were excluded. HOMA-IR was calculated before onset and at end of treatment (EOT), as well
as 3 months and 6 months after treatment. IR was defined as HOMA-IR greater than 2. Patients were treated according to genotype
from the government policy and Thailand Practice Guideline.

Results: The mean age of patients was 53 years. Most of the patients, 40 (73.1%), were in advanced stage liver fibrosis. More than
half (55.6%) had cirrhosis. More than one-third (38.8%) were overweight. Median HOMA-IR was 4.05 (0.26 to 26.22) and one-
third of the patients had quantitative hepatic fat of more than 33%. There were no changes in fasting plasma glucose, insulin levels,
body weight or HOMA-IR after DAA treatment in all three follow-up periods (p = 0.47, 0.48, 0.15, 0.53) respectively. Whereas a
decline in the mean percentage of HOMA-IR index was seen in patients who had baseline IR, the opposite results had occurred in
patients without IR at EOT and 6 months after DAA-based therapy (-25.4% vs. 356.4%, p = 0.003; -17.7% vs. 139.3%, p = 0.018).
Improvement of inflammation (ALT 113 to 58 IU/L, p<0.001) and fibrosis regression were achieved at EOT (21.3 to 15.9 kPa,
p<0.0001).

Conclusion: DAA-based therapy ameliorates IR in non-diabetic CHC patients with high baseline of HOMA-IR index independent of
weight reduction.
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Hepatitis C virus (HCV) infection is an important
cause of chronic hepatitis C (CHC), cirrhosis and
hepatocellular carcinoma. The prevalence rate is about
3% or 180 million people in the world(1). The prevalence was
about 0.5 to 2% in Thailand due to a decline of intravenous
drug users and improved health check-up programs. Most
patients are asymptomatic. There are many data about the
relationship of CHC patients with atherosclerosis, insulin

resistance, diabetes and metabolic syndrome(2).
Insulin resistance (IR) is a condition in which cells

cannot use insulin effectively(3). It is the major mechanism
for the development of type 2 diabetes and a risk factor
for atherosclerosis, obesity, and metabolic syndrome. There
are many ways to measure insulin resistance(4). The simplest
and most convenient way of IR measurement status is
the homeostasis model assessment for insulin resistance
(HOMA-IR)(5). HOMA is a calculated formula from fasting
plasma glucose levels (FPG) and insulin levels. Calculated
HOMA-IR correlates with the gold standard method by
evaluating the insulin function from the Euglycemic
hyperglycemic clamp technique. HOMA-IR was calculated
from the formula: HOMA-IR = fasting insulin (mU/L) x
fasting glucose (mg/dL)/405.

CHC patients have associated insulin resistance,
liver steatosis and metabolic syndrome by demonstrating an
increase in HOMA-IR, FPG and fasting serum insulin levels
as compared to the general population(6-13). Previous studies
reported the incidence of insulin resistance in CHC patients
in the range of 32 to 78%(6-9) using a cut point HOMA-IR
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from 1.5 to >4(8,10,11).
There were previous data regarding CHC patients

who had achieved sustained virological response (SVR) with
pegylated interferon and ribavirin therapy associated with
a decrease in HOMA-IR, as compared to no change in
HOMA-IR in those without SVR. Moreover, in those
patients who had not achieved SVR, an increased HOMA-
IR by 6 to 12 months of follow-up was found(12-14). A cut
point value of HOMA-IR <2 is 6.5 times more likely to
result in SVR(15), however, some studies show an unclear
relationship between HOMA-IR and SVR(16). Meta-analysis
have shown that insulin resistance is not associated with
genotype of CHC(17,18).

In the era of direct acting antiviral (DAA) treatment,
studies have shown a significant reduction in HOMA-IR
in CHC patients who had achieved SVR with DAA-based
therapy(19,20). Currently DAA regimens are eligible in Thailand.
The aim of this research is to study the relationship between
CHC patients who have been treated with DAA regimens
and their associated change in insulin resistance.

Materials and Methods
Study design and study population

A total of 54 CHC participants were treated in the
outpatient liver clinic department of Vajira Hospital. They
were enrolled to this prospective cohort study (COA170/
2561) from December 2018 to November 2019. Selection
criteria were according to Thailand’s treatment guideline 2016
which was eligible to patients age 18 to 70 years, HCV viral
load >5,000 IU/ml and significant liver fibrosis with a value
of greater than or equal to 7 kilopascal (kPa) (>F2) by transient
elastography (TE) measurement within 12 months. Cirrhosis
in this study was documented by ultrasonography or transient
elastography >13 kPa with Child-Pugh score <9 and MELD
score <18. Enrolled patients were required to quit drinking
alcohol 6 months prior to the onset of the study, not be
terminally ill or have an uncontrolled underlying disease,
active malignancy, pregnancy, refrain from contraception use
and have renal function with eGFR >30 ml/min. Prospective
subjects with diabetes, metabolic syndrome, morbid obesity
(BMI >30 kg/m2), co-infection with HIV or HBV were
excluded. Selected patients were given the information
regarding CHC disease and had provided informed consent
before treatment according to Thailand access policy to
DAA policy. Demographic data, underlying disease, body
weight and body mass index (BMI) were recorded. Thai
BMI was categorized by normal (18.5 to 22.9 kg/m2),
overweight (23 to 24.9 kg/m2), and obesity (25 to 29 kg/m2).
HCV viral loads were collected at baseline and 12 weeks after
end of treatment to assess SVR. Venous blood sample were
measured to determine fasting plasma glucose, insulin,
HbA1c, C-peptide, total cholesterol (TC), LDL-C,
triglyceride, alanine aminotransferase (ALT) and alpha-
fetoprotein (AFP) after fasting at least 8 hours to assess
metabolic factors, before and at end of treatment (EOT), as
well as 3 months and 6 months after EOT. The insulin
resistance index used HOMA-IR method which was

calculated from fasting insulin (mU/L) x fasting glucose
(mg/dL)/405. Liver stiffness was measured by transient
elastography (Fibroscan) at baseline, EOT, as well as 3 months
and 6 months after EOT. Controlled attenuation parameter
(CAP) was utilized to defined severity of hepatic steatosis.
Grading of steatosis was defined as less than 10% of
hepatic steatosis; S0 (<215), 11 to 33% of hepatic steatosis;
S1 (216 to 252), 34 to 66% of hepatic steatosis; S2 (253 to
296) and >67% of hepatic steatosis; S3 (>296). Grading of
fibrosis was defined as, F2; significant fibrosis (7 to 9), F3;
advanced fibrosis (9 to 13) and F4; advanced fibrosis/cirrhosis
(>13).

Patients who met inclusion criteria were prescribed
selected DAA based regimens according to genotype.
Sofosbuvir and ledipasvir were used for non-cirrhotic
genotypes 1 and 6 and ribavirin was added if cirrhosis was
diagnosed. Sofosbuvir, pegylated interferon and ribavirin
were used for genotype 3 irrespective of cirrhosis. All patients
received a total of 12 weeks of treatment. HCV viral load was
evaluated at 12 weeks after EOT for SVR.

Statistical analysis
Descriptive data were expressed as percentile and

comparative data were expressed as mean (standard
deviation), a mean comparison of the difference in
HOMA-IR values between baseline and three periods after
EOT. Changes in mean scores over three time point of insulin
resistance and other metabolic parameters were evaluated
by repeated measures ANOVA. The percentage change of
HOMA-IR score were reported by error line chart. Data
were analyzed by SPSS 16.0 and p-value <0.05 level was
assumed as significant.

Results
Table 1 shows baseline characteristics of patients

at study inclusion. A total of 54 patients completed 3 months
of treatment, and 48 subjects received 6 months of follow-up
after EOT. The mean age was 53 years and 59% those
were male. Thirty out of 54 (55.5%) had cirrhosis and most
of the patients 40 (73.1%) were in advanced stage of liver
fibrosis. Nearly one-third (31.5%) had underlying diseases,
consisting of hyperlipidemia in 4 (7.4%), fatty liver disease
in 5 (9.2%) and other chronic diseases in 8 (14.8%).
Twenty-four patients were genotype 1 (44.4%), the others
were genotype 3 and 6 (38.8% and 16.7% respectively).
The mean viral load was 5.9+1.0 log IU/mL, mean weight
was 64.7+13.7 kg, BMI was within the normal range 23.9+3.5
kg /m2; 21 of the patients (38.8%) were overweight. Baseline
mean FPG was 97.9+10.2 mg/dl; 20 patients (37%) had
impaired FPG. Median HOMA-IR was 4.05 (0.26 to 26.22)
which was relatively high for insulin resistance. Other mean
metabolic parameters were: C-peptide 3.1+1.6 ng/ml, HbA1C
5.7+1.1%, LDL 111.9+35 mg/dl, TG 106.2+53 mg/dl and
TC 184.6+49.6 mg/dl. The mean ALT was 113.4+73 U/L,
and the median liver stiffness was 16.9 (7.4 to 75) kPa. Mean
liver steatosis (CAP) was 231.3+53.4 dB /m, in half of which
there was less than 10% of hepatic fatty change (S0).
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Parameters       Results

Age (years)    53.0 (8.9)

Male; n (%)    32 (59.2)

Underlying disease; n (%)    17 (31.5)

Dyslipidemia       4 (7.4)

Fatty liver       5 (9.2)

Cirrhosis, n (%)    31 (57.4)

HCV viral load (log)       5.9 (1.0)

Hepatitis C genotype, n (%)

1    24 (44.4)

3    21 (38.8)

6       9 (16.7)

Body mass index (kg/m2)    23.9 (3.5)

Normal (18.5 to 24.9), n (%)    33 (61.1)

Overweight (25 to 29.9), n (%)    21 (38.8)

Body weight (kg)    64.7 (13.7)

Fasting plasma glucose (mg/dl)    97.9 (10.2)

Impair fasting glucose (mg/dl), n (%)    20 (37)

Insulin level (uIU/ml)    19.8 (17.4)

HOMA-IR 4.05 (0.26 to 26.22)*

C-peptide (ng/ml)       3.1 (1.6)

Hemoglobin A1c (%)       5.7 (1.1)

Alanine aminotransferase (U/L) 113.4 (73.2)

LDL-C (mg/dl) 111.9 (35.0)

Triglyceride (mg/dl) 106.2 (53)

Total cholesterol (mg/dl) 184.6 (49.6)

Alpha-fetoprotein (IU/ml) 5.5 (1.49 to 137)*

CAP score (dB/m) 231.3 (53.4)

Grading of CAP score

(liver steatosis), n (%)

0    27 (50)

1       9 (16.7)

2    12 (22.2)

3       6 (11.1)

Liver stiffness (kPa) 16.9 (7.4 to 75)*

Grading of fibrosis, n (%)

1       1 (1.9)

2    13 (24.1)

3    10 (18.5)

4    30 (55.6)

Data are expressed as mean (SD) unless specified.
* Data are presented in median (range)

Table 1. Baseline characteristics of 54 chronic hepatitis
C patients

Mean liver steatosis in the others were S1, S2 and S3 in
9 (16.7%), 12 (22.2%) and 6 (11.1%) respectively.

Change of insulin resistance, other metabolic para-
meters across the study period

The protocol followed metabolic changes before
and after EOT period. The result showed that there were no
change in FBS, insulin levels, mean BW and HOMA-IR after
all three FU periods. HbA1c was decreased significantly
over three time point (p<0.001) (Table 2).

Change of metabolic parameter along with HCV
genotype

Twenty-one patients were in genotype 3 (G3),
and 33 (61.1%) were non-genotype 3 (non-G3). It was
consistently found that HOMA-IR and insulin levels did
not change at EOT, nor after 3 and 6 months in both genotype
subgroups. Although FPG was statistically reduced in the
G3 group for all 3 periods (p = 0.03), body weight was
regained significantly within 6 months after therapy (p =
0.002). A trend of FPG decline was not seen in the non-G3
group. Declination of HbA1c were observed in both groups
only at EOT (Table 3).

Insulin resistance was defined as HOMA-IR >2.
We categorized the HOMA-IR by using the cut-off value
of 2. Thirteen participants (24%) were in the subgroup of
HOMA-IR <2 and 41 (76%) in the subgroup of HOMA-IR
>2. The latter group experienced a significant decrease in
mean percentage change of HOMA-IR score as compared
with an increase in mean percentage change of HOMA-IR
score in the former group at EOT and 6 months after EOT
(-25.44% vs. 356.4%; p = 0.003); (-17.7% vs. 139.3%; p =
0.018) (Figure 1).

Change of lipid profile after DAA-based treatment
Total cholesterol (TC), LDL, but not triglyceride,

statistically increased significantly at 3 months and 6 months
after EOT (Table 2). An increase in TC and LDL level at 3
and 6 months after EOT was seen irrespective of cirrhosis
(Table 4).

Change of fibrosis after DAA-based treatment
A statistically significant reduction in liver

necroinflammation, represented by the ALT together with
liver stiffness, was shown at EOT, as well as 3 and 6 months
after EOT. More than half of the patients, 26 (54.2%), had
benefited from fibrotic stage regression. Even in advanced
stage,16 of 40 (40%) of patients had received this benefit.
Interestingly, nearly half of these sixteen patients, 7 (43.8%),
in advanced stage achieved fibrotic regression to significant
fibrotic stage, particularly 2 of them had more than one stage
of fibrotic regression. We observed that the reduction of
mean percentage of liver stiffness in those with cirrhosis
was greater than in the non-cirrhosis group, however it
was not statistically significant by 6 months of FU (-23.9%
vs. -16.8%; p = 0.23) (Table 5, Figure 2).

Discussion
Forty-eight of 54 patients (88.8%) had completed

6 months of follow-up. Due to the exclusion of prospective
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Metabolic parameters      Mean (SD) p-value

FBS (mg/dl)

Before treatment     97.9 (10.2)    0.477

EOT     96.5 (11.6)

3 months EOT     99.4 (18.2)

6 months EOT     98.7 (14.5)

Insulin level (uIU/ml)

Before treatment     19.8 (17.4)    0.485

EOT     16.2 (12.8)

3 months EOT     19.1 (26.4)

6 months EOT     17.3 (25.3)

HOMA-IR

Before treatment       4.9 (4.6)    0.529

EOT       3.9 (3.2)

3 months EOT       5.3 (10.8)

6 months EOT       4.3 (6.4)

C-peptide (ng/ml)

Before treatment       3.1 (1.6)    0.662

EOT       2.9 (1.5)

3 months EOT       3.0 (2.1)

6 months EOT       2.9 (1.9)

HemoglobinA1c (%)

Before treatment       5.7 (1.1) <0.001*

EOT       5.3 (1.0)

3 months EOT       5.7 (0.9)

6 months EOT       5.6 (0.7)

Body weight (Kg)

Before treatment    64.7 (13.7)    0.156

EOT    64.2 (14.1)

3 months EOT    65.0 (13.9)

6 months EOT    64.6 (14.2)

Alanine aminotransferase (U/L)

Before treatnment 113.4 (73.2) <0.001*

EOT    58.2 (44.1)

3 months EOT    39.9 (23.1)

6 months EOT    33.7 (18.2)

LDL- C (mg/dl)

Before treatment 111.9 (35.0) <0.001*

EOT 118.9 (41.6)

3 months EOT 133.1 (41.8)

6 months EOT 129.8 (42.9)

EOT = end of treatment

Table 2. Mean of metabolic parameters across study
periods

Metabolic parameters  Mean (SD) p-value

Triglyceride (mg/dl)

Before treatment 106.2 (53.0)    0.408

EOT 109.2 (53.2)

3 months EOT 100.0 (50.5)

6 months EOT 100.4 (57.2)

Total cholesterol (mg/dl)

Before treatment 184.6 (49.6) <0.001*

EOT 192.7 (54.1)

3 months EOT 212.1 (53.4)

6 months EOT 206.8 (55.9)

Alpha-fetoprotein (IU/ml)

Before treatment    12.3 (21.6)    0.023*

6 months EOT       6.4 (5.5)

CAP score (dB/m)

Before treatment 231.3 (53.4)    0.023*

EOT 247.3 (44.5)

3 months EOT 231.9 (43.0)

6 months EOT 223.8 (49.9)

Liver stiffness (kPa)

Before treatment    21.3 (15.6) <0.001*

EOT    15.9 (11.7)

3 months EOT    15.7 (12.7)

6 months EOT    13.3 (9.0)

EOT = end of treatment

Table 2. Cont.

participants with obesity, nearly two-thirds of patients had
a mean BMI within the normal range. According to health

systems policy, some patients were not eligible to participate
and deferred treatment, thus most of our patients were in
advanced stage liver fibrosis when initiate reimbursement.
Some studies demonstrated that HCV infection caused
down-regulation of insulin receptor substrate and interfered
with signaling transduction(21,22). The previous prevalence of
IR was approximately one-fourth of CHC patients(23) although
prevalence increased to 50% when associated with other
co-metabolic diseases(19).

The presence of IR is associated with liver disease
progression. Our mean HOMA-IR was high due to more
than half of the patients having cirrhosis as supported by
two previous studies which showed that a higher score
correlated with severity of liver disease(24,25). Donadon et al
reported the mean levels of HOMA-IR in cirrhosis was
twofold as compared with the level in CHC (5.4 vs. 2.7)(24).
HOMA-IR of >2, representing a higher HOMA-IR in advance
fibrosis when compared with the level in low fibrosis, it was
not significantly different (5.2 vs. 4.3; p = 0.55) in our study.
Overweight and/or significant liver steatosis was found in
more than one-third of patients which may be another reason
for the explanation of high mean HOMA-IR in this study.
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Even after highly successful DAA based therapy, FPG, insulin
levels and HOMA-IR did not have any statistically significant
changes in all of follow-up periods. Three-month periods of
peginterferon plus DAA regimens treatment in genotype 3
patients caused some anorexia and fatigue which resulted in a
reduction in FPG and HbA1c at end of treatment.

In the era of pegylated interferon plus Ribavirin
therapy, SVR was associated with significant reduction of IR
in many studies(10,12,13). Some studies showed HOMA-IR >2
was associated with SVR achievement in genotype 1
patients(11,12) but in meta-analysis it was shown that
interferon-treated patients with baseline IR associated with
lower SVR regardless of genotype(17,18,26). DAA therapy has
conflicting results regarding changes of HOMA-IR due to
different ethnic groups and heterogeneity of HOMA-IR
cut point(27). Previous studies by Doyle et al(28) and Meissner
et al(29) reported no changes in HOMA-IR in non-diabetes

CHC genotype 1 patients whom achieved SVR with
interferon free regimens.Another study from Elhelbawy et al
showed IR improves significantly in SVR patients including
CHC patients with diabetes(20).

We observed a fluctuation of HOMA-IR after
treatment regardless of HCV genotype. There is a study
showing no relationship between HOMA-IR and any specific
HCV-genotype or viral load(24,30). From a previous study
populated by Thai CHC patients and meta-analysis, insulin
resistance (IR) was defined as HOMA-IR >2. We used this
cut point to divide our groups into low HOMA-IR score
(<2) and high HOMA-IR score (>2)(31). Most of our patients
(76%) were in a status of pretreatment IR. For DAA-based
regimen in our study, all patients achieved SVR. Although
the median HOMA-IR score did not significantly change,
a significant decrease in mean percentage change of HOMA-
IR was observed in the high IR group. We demonstrated

Metabolic parameters, mean (SD)    Genotype 3 p-value Non-genotype 3 p-value

Body weight (kg)

Before treatment    64.1 (16.2)  0.002*    65.0 (12.1)    0.320

EOT    63.7 (16.3)    64.4 (12.7)

3 months EOT    64.9 (16.6)    65.0 (12.8)

6 months EOT    66.9 (16.9)    63.2 (12.2)

HOMA-IR

Before treatment       5.5 (5.8)  0.428       4.6 (3.8)    0.399

EOT       4.8 (4.1)       3.4 (2.3)

3 months EOT       4.1 (2.8)       6.0 (13.6)

6 months EOT       5.9 (9.8)       3.3 (2.3)

Hemoglobin A1C (%)

Before treatment       5.9 (1.7)  0.304       5.5 (0.5) <0.001

EOT       5.6 (1.8)       5.1 (0.8)

3 months EOT       5.7 (1.1)       5.7 (0.7)

6 months EOT       5.7 (0.8)       5.6 (0.6)

Fasting plasma glucose (mg/dl)

Before treatment    99.5 (10.1)  0.030    96.9 (10.2)    0.058

EOT    94.4 (10.2)    97.8 (12.4)

3 months EOT    92.4 (11.6) 103.8 (20.3)

6 months EOT    97.6 (10.2)    99.4 (16.9)

Insulin level (uIU /ml)

Before treatment    21.6 (20.6)  0.770    18.7 (15.1)    0.342

EOT    20.1 (16.6)    13.8 (9.1)

3 months EOT    18.6 (15.1)    19.3 (31.8)

CAP score (dB/m)

Before treatment 253.1 (54.9)  0.012 217.4 (48.2)    0.011

EOT 247.3 (44.9) 247.3 (45)

3 months EOT 225.4 (49.4) 236 (38.7)

6 months EOT 231.9 (50.7) 218.4 (49.5)

Table 3. Change of body weight, glucose parameter and liver steatosis according to genotype
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Lipid parameters, Cirrhosis p-value Non-cirrhosis p-value
mean (SD) (n = 30) (n = 24)

LDL-C (mg/dl)

Before treatment 110.5 (37.9) <0.001 113.7 (31.9) 0.007

EOT 110.6 (39.2) 129.4 (43.1)

3 months EOT 126.5 (40.7) 141.4 (42.6)

6 months EOT 122.3 (41.5) 139.4 (44)

Total cholesterol (mg/dl)

Before treatment 184.6 (51.9) <0.001 184.6 (47.6) 0.007

EOT 183.4 (50.1) 204.4 (57.7)

3 months EOT 207.7 (54.2) 217.6 (53.0)

6 months EOT 199.4 (56.1) 216.4 (55.5)

EOT = end of treatment

Table 4. Change in total cholesterol and LDL-C in according to stage of liver disease

Figure 1. Percentage change of HOMA-IR score between
HOMA-IR subgroup after DAA-based therapy.

the improvement of insulin resistance in patients with high
IR status implicates clinical benefits of viral eradication
irrespective of genotype. Weight loss after interferon-based
therapy was a confounding factor for a decline of IR(14).
Our study showed after therapy a declination in percentage
of HOMA-IR in IR group was independent of body weight
as no significant reduction was observed after treatment even
in genotype 3 patients.

HCV infection associated with increasing
accumulation of fatty acids in hepatocytes by increasing
fatty acid synthesis levels. HCV interfere lipid metabolism
by the compacted virion with lipoproteins termed lipoviral
particles causing enhanced lipid droplet accumulation in
hepatocytes and decreased secretion of VLDL(32,33). Our study
showed that after viral eradication cause increase the TC
and LDL-C after all of follow-up periods. These effects were

observed in every stage of liver fibrosis. Previous studies
supported the effect of an increase of TC and LDL after
DAA regimens seen in CHC genotype 1 with SVR(20,34-36).
We reported a significant reduction of quantitative steatosis
seen only in genotype 3 after treatment. As supported by
that mechanism of hepatic steatosis in genotype 3 is a direct
effect of core proteins which interfere with the expression of
peroxisome proliferators-activated receptor (PPAR)-α
resulting in decreased VLDL secretion(37). Regression of
hepatic steatosis was also observed in the genotype 3 patients
who had achieved SVR by interferon-based therapy(38).

Not only improvement of necroinflammation but
also decreases in liver stiffness were shown at EOT. Liver
stiffness decreased by 25.6% at EOT (21.3 vs. 15.9 kPa,
p<0.0001), together with improvement of liver inflammation
(ALT 113 vs. 58 IU/L, p<0.001). An initial rapid decline of
liver stiffness may be influenced by a reduction in liver
inflammation. After resolution of necroinflammation, a further
decrement of liver stiffness by 6 months follow-up occurred.
A dynamic of fibrosis regression was shown by an additional
12% of liver stiffness decrement from value at EOT to value
at 6 months follow-up (15.9 to 13.3 kPa). The total reduction
in liver stiffness was higher than 30% at 6 months of
follow-up. Treatment benefited not only by reduced fibrotic
stages in over half of all patients but more than one-third
(40%) of advanced disease patients could achieve fibrosis
regression. Moreover, some of the advanced disease patients
were down staged to significant fibrosis as well. As supported
from many studies, successful DAA treatment results in a
benefit of initial resolution of liver inflammation and
improvement in liver fibrosis(39-41).

The limitation of this study was firstly, a few of
our research patients were in high HOMA-IR and non-
advanced fibrotic stage, so we could not conclude whether
this group would have experienced a benefit of IR
improvement after SVR. Secondly, a short period of follow-
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Figure 2. Change of alanine aminotransferase and fibrotic regression after treatment in chronic hepatitis C patients.

up for evaluation of fibrotic regression, a period of follow-up
longer than 24 weeks after EOT would be needed.

Conclusion
In high baseline of homeostasis model assessment

for insulin resistance index (HOMA-IR), successful DAA-
based therapy in non-obese CHC had improved insulin
resistance independent of weight reduction.

What is already known on this topic?
Treating CHC patients using direct acting antiviral-

based therapy can improve insulin sensitivity.

What this study adds?
Treating CHC patients, who have obtained a

HOMA score greater than two, using direct acting antiviral-
based therapy can ameliorate associated insulin resistance

uncomplicated by weight reduction.
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