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Abstract

AIM: To evaluate the efficacy of vitamin E treatment on
liver stiffness in nonalcoholic fatty liver disease (NAFLD).

METHODS: Thirty-eight NAFLD patients were admini-
stered vitamin E for > 1 year. The doses of vitamin E
were 150, 300, or 600 mg; three times per day after
each meal. Responses were assessed by liver enzyme
levels [aspartate aminotransferase (AST), alanine
aminotranferease (ALT), and y-glutamyl transpeptidase
(y-GTP)], noninvasive scoring systems of hepatic
fibrosis-4 [FIB-4 index and aspartate aminotransferase-
to-platelet index (APRI)], and liver stiffness [velocity of
shear wave (Vs)] measured by acoustic radiation force
impulse elastography. Vs measurements were performed
at baseline and 12 mo after baseline. The patients were
genotyped for the patatin-like phospholipase domain
containing 3 (PVPLA3) polymorphisms and then divided
into either the CC/CG or GG group to examine each
group’s responses to vitamin E treatment.

RESULTS: We found marked differences in the platelet
count, serum albumin levels, alkaline phosphatase
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levels, FIB-4 index, APRI, and Vs at baseline depending
on the PNPLA3 polymorphism. AST, ALT, and y-GTP
levels (all # < 0.001); FIB-4 index (P = 0.035); APRI (P
< 0.001); and Vs (P < 0.001) significantly decreased
from baseline to 12 mo in the analysis of all patients.
In the subset analyses of PVPLA3 genotypes, AST
levels (P = 0.011), ALT levels (P < 0.001), y-GTP levels
(P = 0.005), APRI (P = 0.036), and Vs (P = 0.029) in
genotype GG patients significantly improved, and AST
and ALT levels (both 2 < 0.001), y-GTP levels (P =
0.003), FIB-4 index (P = 0.017), and APRI (P < 0.001)
in genotype CC/CG patients.

CONCLUSION: One year of vitamin E treatment
improved noninvasive fibrosis scores and liver stiffness
in NAFLD patients. The responses were similar between
different PNVPLA3Z genotypes.

Key words: Vitamin E; Acoustic radiation force impulse;
Nonalcoholic fatty liver disease; Velocity of shear wave;
Patatin-like phospholipase domain containing 3
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Core tip: Responses to vitamin E treatment in non-
alcoholic fatty liver disease patients were assessed by
noninvasive scoring systems of hepatic fibrosis, and
liver stiffness (velocity of shear wave) was measured
by acoustic radiation force impulse elastography.
Vitamin E treatment for 1 year improved not only liver
enzyme levels but also noninvasive fibrosis scores and
liver stiffness. Subsequently, the patients were divided
into two groups according to patatin-like phospholipase
domain containing 3 (PNVPLA3) genotype (CC/CG or GG)
to examine whether either group responded differently
to the treatment. The responses were similar between
different PNPLA3 genotypes.
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INTRODUCTION

Nonalcoholic fatty liver disease (NAFLD) is a common
liver disease™, and nonalcoholic steatohepatitis (NASH)
characterized by steatosis with necroinflammation and
eventual fibrosis™® can lead to end-stage cirrhosis and
hepatocellular carcinoma®.

Although there are no generally approved treatments
for NASH, several treatment options have demonstrated
efficacy in various clinical trials. Statins™*”}, insulin

sensitizers such as thiazolidinediones®®, and metfor-
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mint'” are effective for the treatment of NAFLD™,
Oxidative stress plays a central role in the transition from
simple steatosis to NASH!'?\. An effective therapeutic
strategy is to target reduction in oxidative stress using,
for example, administration of vitamin E. A recent trial
has provided substantial evidence for the previously
suggested efficacy of vitamin E in inducing histological
improvement of NASH™,

Evaluation of liver fibrosis is essential in chronic
liver diseases because the prognosis of the diseases
and the treatment decisions often depend on fibrosis.
Liver biopsy is still considered the gold standard for
liver fibrosis assessment, despite being an invasive
method and not completely risk free!**. In recent years,
noninvasive methods, aimed at replacing liver biopsy,
have been developed for the evaluation of liver fibrosis.
Development of noninvasive tools will enable monitoring
of the disease progression and response to therapy.
Velocity of shear wave (Vs) measured by acoustic
radiation force impulse (ARFI) has been reported to be a
good method for assessing the stage of liver fibrosis!*>*®.
Vs has been reported to be useful in diagnosing
NAFLD"7*],

The single-nucleotide polymorphism rs738409 (C >
G) in the patatin-like phospholipase domain containing
3 (PNPLA3) was strongly associated with increased
hepatic fat levels and with hepatic inflammation in
NAFLD patients”®*, However, the effect of the PNPLA3
polymorphisms on the response to treatment has not
been reported.

The aims of this study were to evaluate the efficacy of
vitamin E treatment for NAFLD by noninvasive methods
and to assess the association between the treatment
response and the PNPLA3 polymorphism present.

MATERIALS AND METHODS

Patients

Vitamin E was administered for > 1 year to 38 patients
with NAFLD as treatments for atherosclerosis, diabetic
retinopathy, or prevention of lipid peroxidation from
January 2011 to July 2015. The patients showed no
improvement in aminotransferase levels following lifestyle
modification such as dietary modification and exercise
before beginning vitamin E treatment. Their clinical data
were retrospectively studied (Table 1). The diagnosis of
NAFLD was confirmed by liver biopsy in 10 patients, by
ultrasonic examination in 23 patients, and by presence
of cirrhosis with no obvious etiology and with metabolic
risk factors such as obesity and metabolic syndrome
in 5 patients™"). None of the patients consumed > 40
g of alcohol per day. The patients who increased the
dose of or started other medicines for NAFLD, such as
pioglitazone, metformin, ursodeoxycholic acid, statins,
ezetimibe, or angiotensin 2 receptor antagonist, during
the study period were excluded from this study.

Vitamin E administration
The total doses of 150, 300 or 600 mg vitamin E were
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Table 1 Clinical characteristics and laboratory values of the patients at baseline

All patients PNPLA3 genotype P value
CC/CG GG PNPLA3Z CC/CG vs GG
No. of subjects 38 19 19
Sex (male/female) 10/28 6/13 4/15 0.461
Age (yr) 62.0+11.6 584 +119 65.6+10.1 0.061
Height (cm) 156.6 £9.9 158.7 £11.3 154.4+7.6 0.226
Body weight (kg) 682+14.9 69.7£16.1 66.7 +13.5 0.685
Body mass index (kg/m’) 27947 27.7+4.0 280+53 0.988
Classification of NAFLD
Fatty liver confirmed by an imaging examination 23 13 10 0.347
NASH confirmed by a liver biopsy 9 5 4
Nonviral liver cirrhosis diagnosed clinically 5 1 4
Burn-out NASH confirmed by a liver biopsy 1 0 1
Child-Pugh grade of cirrhotic patients (A/B/C) 4/2/0 1/0/0 3/2/0 0.439
Concurrent diabetes mellitus (+/-) 15/23 5/14 10/9 0.097
Concurrent hepatocellular cancer (+/-) 0/38 0/19 0/19 -
Dosage of vitamin E (150 mg/300 mg/600 mg) 2/4/32 2/1/16 0/3/16 0.223
Concurrent medication
Pioglitazone 3 2 1 0.547
Metformin 2 2 0 0.146
Ursodeoxycholic acid 27 14 13 0.721
HMG-CoA reductase inhibitor 13 6 7 0.732
Ezetimibe 7 6 1 0.036"
Angiotensin receptor 2 antagonist 9 6 3 0.252
Serum biochemical tests
Platelet count (x 10*/puL) 16.7+75 193+7.1 14169 0.046"
Prothrombin activity (%) 98.5+18.7 104.2+17.6 932+18.2 0.061
Hemoglobin Alc (%) 6.38 +1.06 6.26 +0.97 6.49+1.14 0.394
Total protein (g/dL) 742 +0.52 7.47 +0.49 7.36 +0.54 0.435
Serum albumin (g/dL) 4.27 £0.39 4.41+0.36 414 +0.37 0.032°
Total bilirubin (mg/dL) 0.98 +0.50 0.84 +0.29 1.11+0.61 0.172
AST (IU/L) 61.1+29.9 58.2+322 64.1+27.2 0.191
ALT (IU/L) 68.5+41.2 69.9 +36.0 67.1+45.7 0.385
Alkaline phosphatase (IU/L) 312+108 270 + 85 355 +112 0.032*
y-GTP (IU/L) 87.4+70.0 72.6 £59.1 101.5+76.4 0.142
Total cholesterol (mg/dL) 185 + 37 194 +43 176 +28 0.172
Triglycerides (mg/dL) 151 £ 85 147 £ 99 156 + 64 0.351
Cholinesterase (IU/L) 333 +124 353 £ 91 313 + 147 0.172
Scoring systems of hepatic fibrosis
FIB-4 index 3.80+2.78 2.61+1.74 498 £3.10 0.006"
APRI 1.50 + 0.94 1.17 £0.75 1.84 +£0.98 0.014*
Velocity of shear wave (m/s) 2204091 1.81£0.76 2.56 +0.89 0.010°

Data are presented as number of patients or means * SD. Statistical analysis was performed by 4° test or Mann-Whitney U test. °P < 0.05. PNPLA3: Patatin-

like phospholipase domain containing 3; NAFLD: Nonalcoholic fatty liver disease; NASH: Nonalcoholic steatohepatitis; APRI: Aspartate aminotransferase-
to-platelet ratio index; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; y-GTP: y-Glutamyltransferase.

orally given into 3 administrations per day after each
meal for > 1 year: 150 mg for 2 patients, 300 mg for 4
patients, or 600 mg for 32 patients (100 mg is equivalent
to 100 IU; Eisai Pharmaceutical Co., Tokyo, Japan). In
the American Association for the Study of Liver Diseases
practice guideline, vitamin E was recommended to be
administered to nondiabetic adults with biopsy-proven
NASH at a daily dose of 800 IU™!. However, the dosage
of vitamin E accepted by health insurance in Japan is
150-300 mg for atherosclerosis or diabetic retinopathy,
and 300-600 mg for prevention of lipid peroxidation.

Laboratory data and noninvasive scoring systems

Laboratory data were collected at three time points:
at baseline (beginning of vitamin E administration),
6 and 12 mo after baseline. Two noninvasive scoring
systems of hepatic fibrosis, the fibrosis-4 (FIB-4) index
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and the aspartate aminotransferase-to-platelet index
(APRI), were calculated from the measurements using
the originally reported formulas®***!. The APRI formula
was aspartate aminotransferase (AST) level (U/L)/AST
(upper limit of normal; U/L)/platelet (10°/L) x 100 and
the FIB-4 score formula was age (years) x AST level
(U/L)/platelet (10°/L) x [alanine aminotranferease
(ALT)]? (U/L). These noninvasive scoring systems were
used at each of the time points.

Vs measurement by ARFI elastography

Vs measurement by ARFI elastography was performed
at baseline and 12 mo after baseline using a Siemens
ACUSON S2000 (Siemens Medical Systems Co., Ltd.,
Tokyo, Japan). The examination was performed on the
right lobe of the liver. A measurement depth of 2-3
cm below the liver capsule was chosen. Ten successful
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38 patients with NAFLD were
administered vitamin E for over 1 yr

‘ 38 patients were genotyped SNP rs738409 ‘

i |

19 patients with major allele 19 patients with risk allele
7 with CC homozygous 19 with GG homozygous
12 with CG heterozygosity

Figure 1 Characteristics of patients included in this study. The study
comprised 38 patients with nonalcoholic fatty liver disease (NAFLD) who
were administered vitamin E for > 1 year. The patients were genotyped SNP
rs738409 and divided into two groups by genotype (CC/CG and GG) to
examine the difference in the response to vitamin E.

acquisitions at different locations were performed on
each patient, and the results are expressed as median
values in m/s. Vs is considered to be proportional to the
square root of tissue elasticity. Histological improvement
was not examined because sequential liver biopsy was
not performed.

PNPLA3 rs738409 genotyping

Genomic DNA was extracted from whole blood samples
using QIA amp DNA Mini Kits (Qiagen, Tokyo, Japan),
according to the manufacturer’s protocol. The rs738409
PNPLA3 SNP was genotyped using TagMan predesigned
SNP genotyping assays (Applied Biosystems, Tokyo,
Japan), according to the manufacturer’s protocol. The
patients were divided into two groups by PNPLA3
genotype (CC/CG vs GG) to examine the different
responses to vitamin E in each group (Figure 1).

Statistical analysis

Differences in the two groups in terms of clinical cha-
racteristics and laboratory values at baseline were
analyzed using either the »° test or the Mann-Whitney
U test. Differences between the laboratory values
obtained at three time points were analyzed using the
Freedman test. Differences between the laboratory
values obtained at two time points were analyzed using
Wilcoxon's signed-rank test with Bonferroni’s correction.
Differences were judged as significant if the P value
was < 0.05 (two-tailed). All statistical analyses were
conducted using SPSS software (SPSS Statistics Version
22; IBM Co., Armonk, NY).

RESULTS

Baseline characteristics

Seven obese patients included in this study exceeded
their ideal body weight (body mass index was > 32
kg/m?), and 39.5% of patients had type 2 diabetes
(Table 1). Platelet counts and serum albumin levels in
the GG group were significantly lower than those in the
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CC/CG group (P = 0.046, and P = 0.032, respectively).
Alkaline phosphatase levels, FIB-4 index, APRI, and Vs
in the GG group were significantly higher than those
in the CC/CG group (P = 0.032, P = 0.006, P = 0.014,
and P = 0.010, respectively).

Body weight change

Body weight in all patients did not change from base-
line to 12 mo (68.2 £ 14.9 kg and 72.4 + 16.8 kg,
respectively). There were no patients who achieved > 7%
weight loss during study periods.

Effect of vitamin E on serum AST, ALT, and y-glutamyl
transpeptidase levels

Serum AST, ALT and y-glutamyl transpeptidase (y-GTP)
levels in all patients significantly decreased from base-
line to 6 mo (P < 0.001, P < 0.001, and P = 0.019,
respectively) and 12 mo (P < 0.001, P < 0.001, and
P < 0.001, respectively). Those in the CC/CG group
also significantly decreased from baseline to 6 mo (P =
0.004, P = 0.022, and P = 0.047, respectively) and 12
mo (P < 0.001, P < 0.001, and P = 0.003, respectively).
Serum AST and ALT levels in the GG group significantly
decreased from baseline to 6 mo (P = 0.045, and P =
0.004, respectively) and 12 mo (P = 0.011, and P <
0.001, respectively), and serum y-GTP levels in the GG
group significantly decreased from baseline to 12 mo (P
= 0.005) (Figure 2).

Effect of vitamin E on the FIB-4 index

The FIB-4 index in all patients significantly decreased
from baseline to 6 and 12 mo (P = 0.015 and P = 0.035,
respectively). FIB-4 index in the CC/CG group also
significantly decreased from baseline to 6 and 12 mo
(P = 0.014 and P = 0.017, respectively). On the other
hand, the FIB-4 index did not change in the GG group
(Figure 3A).

Effect of vitamin E on APRI

APRI in all patients significantly decreased from
baseline to 6 and 12 mo (P < 0.001 and P < 0.001,
respectively). APRI in the CC/CG group significantly
decreased from baseline to 6 and 12 mo (P = 0.004
and P < 0.001, respectively). APRI in the GG group also
significantly decreased from baseline to 6 and 12 mo (P
= 0.028 and P = 0.036, respectively; Figure 3B).

Effect of vitamin E on Vs

Vs in all patients decreased from baseline to 12 mo
(P = 0.005). Vs in the GG group also decreased from
baseline to 12 mo (P = 0.029), and Vs in the CC/CG
group also tended to decrease; however, the decrease
was not significant (Figure 4).

DISCUSSION

The present study showed that a 1-year treatment
of vitamin E improved not only laboratory values but
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Figure 2 Effects of vitamin E treatment on liver enzyme levels. °Indicate
a difference when the results are compared with baseline values (P <
0.05). A: Evolution of AST during the study period. Serum AST levels in all
patients decreased from baseline to 6 and 12 mo (P < 0.001 and P < 0.001,
respectively). Serum AST levels in the CC/CG group decreased from baseline
to 6 and 12 mo (P = 0.004 and P < 0.001, respectively). Serum AST levels in
the GG group also decreased from baseline to 6 and 12 mo (P = 0.045 and
P =0.011, respectively); B: Evolution of ALT during the study period. Serum
ALT levels in all patients decreased from baseline to 6 and 12 mo (P < 0.001
and P < 0.001, respectively). Serum ALT levels in the CC/CG group decreased
from baseline to 6 and 12 mo (P = 0.022 and P < 0.001, respectively). Serum
ALT levels in the GG group also decreased from baseline to 6 and 12 mo (P
=0.004 and P < 0.001, respectively); C: Evolution of y-GTP during the study
period. Serum y-GTP levels in all patients decreased from baseline to 6 and
12 mo (P = 0.019 and P < 0.001, respectively). Serum y-GTP levels in the
CC/CG group decreased from baseline to 6 and 12 mo (P = 0.047 and P =
0.003, respectively). Those in the GG group decreased from baseline to 12 mo
(P =0.005). AST: Aspartate aminotransferase; ALT: Alanine aminotranferease;
y-GTP: y-glutamyl transpeptidase.
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Figure 3 Effects of vitamin E treatment on results of noninvasive
scoring systems of hepatic fibrosis. “Indicate a difference compared
with baseline values (P < 0.05). A: Evolution of FIB-4 index during the study
period. FIB-4 index in all patients decreased from baseline to 6 and 12 mo
(P =0.015 and P = 0.035, respectively). The FIB-4 index in the CC/CG
group also decreased from baseline to 6 and 12 mo (P = 0.014 and P =
0.017, respectively); B: Evolution of APRI during the study period. APRI in
all patients decreased from baseline to 6 and 12 mo (P < 0.001 and P <
0.001, respectively). APRI in the CC/CG group decreased from baseline to
6 and 12 mo (P = 0.004 and P < 0.001, respectively). APRI in the GG group
also decreased from baseline to 6 and 12 mo (P = 0.028 and P = 0.036,
respectively). FIB-4: Fibrosis-4; APRI: Aminotransferase-to-platelet index.
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Vs in the GG group also decreased from baseline to 12 mo (P = 0.029), and
that in the CC/CG group also tended to decrease (P = 0.083).
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also the noninvasive scores related to hepatic fibrosis
and liver stiffness in NAFLD patients. The treatment
responses are similar between different PNPLA3 geno-
types.

In general, lifestyle modification should be the first
line of treatment in patients with NAFLD, and it was
reported that weight reduction greater than 7% achieved
through lifestyle intervention improves aminotransferase
levels and liver histology™®!. Because the weight of
patients in the present study did not change during the
study period, it was assumed that the outcomes were
not affected by weight loss.

Recently, a large, multicenter randomized controlled
trial was conducted by the NASH Clinical Research
Network to evaluate the efficacy of vitamin E treatment
for amelioration of NASH in adults [pioglitazone, vitamin
E, or placebo for nonalcoholic steatohepatitis (PIVENS) ]2\
This trial reported that serum AST, ALT, and y-GTP levels
in the vitamin E group decreased compared with the
placebo group and that the changes occurred in the first
24 wk and were sustained throughout the study period.
In our study, the changes occurred 6 mo after baseline,
which was consistent with the PIVENS study.

Liver biopsy is regarded as the gold standard in the
assessment of patients with NAFLD/NASH. However,
liver biopsy is an invasive procedure with potential com-
plications, and sampling error can result in substantial
misdiagnosis and staging inaccuracies. Recently, several
indices have been developed for noninvasive tests that
help to diagnose advanced liver disease. The FIB-4
index and APRI can easily be used at the bedside or in
an outpatient setting because of the simple calculation
of only a few laboratory values. In our study, the FIB-4
index and APRI markedly decreased from baseline to
6 and 12 mo. These findings may indicate that the
administration of vitamin E improved liver fibrosis.
However, since these scoring systems are calculated
using ALT, the reduction of the score may be attributed
to the reduction of hepatic inflammation.

In recent years, several studies have reported the
usefulness of ARFI elastography for the assessment of
liver stiffness and a positive correlation between Vs and
biopsy-proven fibrosis stage in patients with NAFLD™",
ARFI elastography has mainly been used in diagnosis®®”
and there are no reports of it being used for assessment
of the efficacy of vitamin E treatment in NAFLD patients.
In our study, Vs markedly decreased from baseline to
12 mo. In the subset analysis of 32 patients without
six patients with daily doses of 150 mg and 300 mg of
vitamin E, Vs markedly decreased from baseline to 12
mo (P = 0.004). The reduction of Vs probably indicates a
reduction in liver fibrosis. The PIVENS trial reported that
the vitamin E group had a reduction in steatosis, lobular
inflammation, and activity score, whereas fibrosis scores
did not markedly improve'*.. The fact that ARFI revealed
a reduction in liver stiffness in the present study despite
no demonstration of a significant reduction in fibrosis
by liver biopsies in the PIVENS trial may indicate that
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ARFI is more sensitive than liver biopsies for detecting
the reduction of fibrosis. There may be possibility that
the reduction of Vs is attributed to factors other than
reduction of fibrosis.

Yoneda et al'”? reported that Vs differed between
groups with different inflammatory activity in 54 patients.
Fierbinteanu Braticevici et al™® reported that Vs had a
positive correlation with inflammation in 64 patients. On
the other hand, Palmeri et a® reported that Vs was
not associated with inflammation scores in 172 patients.
Thus, the association between Vs and inflammation is
still unclear;, and further studies are required in this field.

The association between the PNPLA3 polymorphisms
with not only fatty liver and triglyceride content, but
also with inflammation and fibrosis in NAFLD has been
reported®***1, A meta-analysis reported that GG
homozygous had a 3.24-fold greater risk of higher
necroinflammatory scores and a 3.2-fold greater risk
of developing fibrosis than CC homozygous™. In the
present study, there were some differences at baseline
depending on the PNPLA3 polymorphism. The platelet
counts and serum albumin levels were lower, and alka-
line phosphatase levels, the FIB-4 index, APRI, and Vs
were higher in GG patients than in CC/CG patients. Our
results were consistent with previous reports.

In the subset analyses of PNPLA3 genotypes, AST
and ALT levels, APRI, and Vs in genotype GG patients
and AST, ALT, and y-GTP levels, FIB-4 index, and APRI
in genotype CC/CG patients improved following vitamin
E treatment. Vitamin E treatment for 1 year improved
not only liver enzyme levels but also noninvasive fibrosis
scores and liver stiffness in NAFLD patients. The res-
ponses are similar between different PNPLA3 genotypes.

The most effective dosage of vitamin E is unclear. In
the PIVENS trial, 800 IU of vitamin E was administered
per day. However, a previous study reported that patients
with vascular disease or diabetes mellitus who received
long-term supplementation with vitamin E (400 IU/d)
had a higher risk of heart failure and hospitalization for
heart failure®”. These results may suggest that we have
to avoid vitamin E treatment for patients with vascular
disease or diabetes mellitus. In the present study, no
patients had heart failure during the observation period.

The present study had several limitations: (1) it was
a retrospective study; (2) there was no control group;
(3) the sample size was insufficient to provide significant
differences in some indicators; and (4) sequential liver
biopsy was not performed for observing histological
improvement. The preliminary findings of the present
study need further verification via a well-controlled,
prospective study with a sufficiently large sample size to
confirm the efficacy of vitamin E by noninvasive scoring
systems of hepatic fibrosis and Vs and differences of
response according to PNPLA3 polymorphisms.

In conclusion, vitamin E treatment for 1 year impr-
oved not only laboratory values but also the noninvasive
scores of hepatic fibrosis and liver stiffness in NAFLD
patients. These responses were similar between different
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COMMENTS

Background

Nonalcoholic fatty liver disease (NAFLD) is a common liver disease, and
eventual fibrosis can lead to end-stage cirrhosis and hepatocellular carcinoma.
An effective therapeutic strategy is to target reduction in oxidative stress using,
for example, administration of vitamin E. Liver biopsy is still considered the
gold standard for liver fibrosis assessment, despite being an invasive method
and not completely risk free. Velocity of shear wave (Vs) measured by acoustic
radiation force impulse (ARFI) has been reported to be a good method for
assessing the stage of liver fibrosis. The single-nucleotide polymorphism
rs738409 (C > G) in the patatin-like phospholipase domain containing 3
(PNPLA3) was strongly associated with increased hepatic fat levels and with
hepatic inflammation in NAFLD patients. In this study, the authors evaluated
the efficacy of vitamin E treatment for NAFLD by noninvasive methods and to
assess the association between the treatment response and the patatin-like
phospholipase domain containing 3 (PNPLA3) polymorphism.

Research frontiers

Few prior reports showed that vitamin E improved serum aspartate amino-
transferase (AST), alanine aminotranferease (ALT), and y-glutamyl transpeptidase
(y-GTP) levels and reduced steatosis, lobular inflammation, and activity score, but
did not markedly improve fibrosis scores in nonalcoholic steatohepatitis (NASH).
The results of the authors’ study contribute to non-invasive evaluation of the
efficacy of vitamin E treatment for NAFLD/NASH.

Innovations and breakthroughs

The pioglitazone, vitamin E, or placebo for nonalcoholic steatohepatitis
trial reported that serum AST, ALT, and y-GTP levels in the vitamin E group
decreased compared with the placebo group, and that vitamin E group had
a reduction in steatosis, lobular inflammation, and activity score, whereas
fibrosis scores did not markedly improve. The present study showed that a
1-year treatment of vitamin E improved not only laboratory values but also
the noninvasive scores related to hepatic fibrosis and liver stiffness in NAFLD
patients, and that the treatment responses were similar between different
PNPLA3 genotypes.

Applications

This study suggests that liver stiffness is useful for monitoring the efficacy of
vitamin E treatment for NAFLD/NASH. The patients with NAFLD/NASH can be
evaluated the therapeutic effect of vitamin E using noninvasive tools without
liver biopsy.

Terminology

ARFI: Vs measured by ARFI has been reported to be a good method
for assessing the stage of liver fibrosis; PNPLA3: The single-nucleotide
polymorphism rs738409 (C > G) in the PNPLA3 was strongly associated with
increased hepatic fat levels and with hepatic inflammation in NAFLD patients.

Peer-review

The authors investigated the effect of vitamin E on NAFLD. They suggested
that vitamin E treatment for 1 year reduced stiffness in NAFLD patients and the
responses were similar between different PNPLA3 genotypes. The work was
logically designed and nicely described.
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