
R
V

J
J
A
*
M
#

U

B
(
a
v
t
t
t
b
1
(
p
b
a
i
g
b
c
m
t
d
A
A
i
U
V
C
b
p
w

N
o
t
t
c
d
d
d
s
a
d
i
p

CLINICAL GASTROENTEROLOGY AND HEPATOLOGY 2006;4:1537–1543
andomized Placebo-Controlled Trial of Ursodeoxycholic Acid With
itamin E in Nonalcoholic Steatohepatitis

EAN–FRANÇOIS DUFOUR,* CARL M. ONETA,‡ JEAN–JACQUES GONVERS,‡ FLORIAN BIHL,§ ANDREAS CERNY,§

EAN–MICHEL CEREDA,¶ JEAN–FRANCO ZALA,� BEAT HELBLING,# MICHAEL STEUERWALD,** and
RTHUR ZIMMERMANN,†† FOR THE SWISS ASSOCIATION FOR THE STUDY OF THE LIVER

Institute of Clinical Pharmacology, University of Bern, Bern; ‡Department of Gastroenterology, University Hospital of Lausanne, Lausanne; §Department of Internal
edicine, Hospital of Lugano, Lugano; ¶Department of Gastroenterology, Hospital of Sierre, Sierre; �Department of Gastroenterology, Hospital of Chur, Chur;

Department of Gastroenterology, Hospital of St Gallen, St Gallen; **Department of Gastroenterology, Hospital of Liestal, Liestal; and ††Department of Pathology,

niversity Hospital of Bern, Bern, Switzerland

fi
e
p
c

p
p
s
N
d
g
a
I
(
m
t
i

n
w
d
t
h

o
n
o
s
b
s
h
l
f
v

A
t
n

ackground & Aims: Nonalcoholic steatohepatitis
NASH) is a frequent liver disease that can progress to cirrhosis
nd for which there is no recognized therapy. UDCA and
itamin E have been considered separately as therapeutic op-
ions and have not been shown to be effective. This study tested
heir combination. Methods: Patients with elevated amino-
ransferase levels and drinking less than 40 g alcohol/week with
iopsy-proven NASH were randomly assigned to receive UDCA
2–15 mg · kg�1 · day�1 with vitamin E 400 IU twice a day
UDCA/Vit E), UDCA with placebo (UDCA/P), or placebo/
lacebo (P/P). After 2 years, they underwent a second liver
iopsy. Biopsy specimens were collected, blinded, and scored by
single liver pathologist. Results: Forty eight patients were

ncluded, 15 in the UDCA/Vit E group, 18 in the UDCA/P
roup, and 15 in the P/P group; 8 patients dropped out, none
ecause of side effects. Baseline parameters were not signifi-
antly different between the 3 groups. Body mass index re-
ained unchanged during the study. Serum aspartate amino-

ransferase (AST) and alanine aminotransferase (ALT) levels
iminished significantly in the UDCA/Vit E group. Neither the
ST nor the ALT levels improved in the P/P group and only the
LT levels in the UDCA/P group. Histologically, the activity

ndex was unchanged at the end of the study in the P/P and
DCA/P groups, but it was significantly better in the UDCA/
it E group, mostly as a result of regression of steatosis.
onclusions: Two years of treatment with UDCA in com-

ination with vitamin E improved laboratory values and he-
atic steatosis of patients with NASH. Larger trials are
arranted.

onalcoholic steatohepatitis (NASH) is one of the most
prevalent liver diseases. It is estimated to affect nearly 1%

f the population. With the surge in obesity and insulin resis-
ance, its incidence is expected to rise. NASH has the potential
o progress to end-stage liver disease; 70% of the cases of
ryptogenic cirrhosis present characteristics of NASH.1 The
iagnosis of NASH is associated with higher mortality than the
iagnosis of nonalcoholic fatty liver.2 So far, no treatment has
emonstrated efficacy in patients with this disease.3 Numerous
tudies have documented beneficial effects of ursodeoxycholic
cid (UDCA) in other liver diseases, particularly in cholestatic
isorders.4 A 1-year open-label trial suggested that UDCA could

mprove liver enzymes and the histologic grade of steatosis in

atients with NASH.5 However, a subsequent large trial did not
nd that the patients who received UDCA had better liver
nzyme levels or histology at the end of the 2-year treatment
eriod than the patients who were randomized to receive pla-
ebo.6

Oxidative stress is postulated to play a central role in the
athogenesis of NASH. Lipid peroxidation stimulates cytokine
roduction, leading to inflammation and activation of hepatic
tellate cells, which enhance fibrosis. In patients at risk of
ASH, lower serum concentrations of the lipophilic antioxi-
ant vitamin E have been found.7 Vitamin E (300 IU every day)
iven for 1 year in an open-label trial improved serum alanine
minotransferase (ALT) levels as well as the histologic lesions.8

n a placebo-controlled study it was used at a higher dosage
1000 IU every day) in combination with vitamin C for 6

onths. The fibrosis score improved significantly at the end of
he 6-month treatment period, but this improvement was sim-
lar to that in the placebo group.9

Therefore, we designed a study testing whether the combi-
ation of vitamin E and UDCA could be beneficial to patients
ith NASH. This is a multicenter prospective, randomized,
ouble-blind, placebo-controlled trial assessing the effects of
his drug combination on serum aminotransferase levels and
istologic lesions.

Methods
Study Design
Patients 18 –75 years of age with a persistent elevation

f serum ALT levels of at least 1.5 times the upper limit of
ormal for at least 6 months and a weekly alcohol consumption
f less than 40 g confirmed by the patient and eventually by
omeone close to the patient were eligible if they had a liver
iopsy performed no more than 6 months before inclusion
howing macrovesicular steatosis of more than 10% of the
epatocytes, hepatocellular injury (ballooning, dropout), and

obular inflammation. Patients were excluded for any of the
ollowing reasons: any laboratory (serologies for hepatitis B
irus (HBV) and hepatitis C virus (HCV), abnormal transferrin

Abbreviations used in this paper: ALT, alanine aminotransferase;
ST, aspartate aminotransferase; BMI, body mass index; GGT, �-glu-

amyltransferase; HBV, hepatitis B virus; HCV, hepatitis C virus; NASH,
onalcoholic steatohepatitis; P, placebo; UDCA, ursodeoxycholic acid.

© 2006 by the AGA Institute
1542-3565/06/$32.00
doi:10.1016/j.cgh.2006.09.025
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aturation, low �1-antitrypsin, antinuclear antibodies superior
o 1:80, antimitochondrial antibodies) or histologic findings
uggestive of another liver disease, decompensated cirrhosis,
erious disease limiting life expectancy, pregnancy and lacta-
ion, treatment with a drug known to induce NASH (amioda-
one, calcium channel blocker, tamoxifen), and oral anticoagu-
ation. The study was approved by the appropriate ethical
ommittees and conducted in compliance with the Declaration
f Helsinki.

Capsules containing UDCA 250 mg and placebo capsules
ere provided by Falk Pharma GmH (Freiburg, Germany). Tab-

ets containing vitamin E (natural d-tocopherol) 400 IU and
lacebo tablets were provided by Antistress AG (Rapperswil,
witzerland). The medication was delivered by the pharmacy of
he lead center (Inselspital, Bern) and shipped regularly to the
atients, depending on their requirements. The pharmacy es-
ablished before the start of the study a list randomly assigning
ach patient to 1 of the 3 arms of the study: UDCA 12–15
g · kg�1 · day�1 with vitamin E 400 IU twice a day (UDCA/Vit

), UDCA 12–15 mg · kg�1 · day�1 with placebo (UDCA/P), and
lacebo/placebo (P/P). The patients as well as their physicians
ere blinded to the treatment until completion of the whole

tudy. Patients were informed about the potential benefits of
egularly exercising and, if they were overweight, about those of
eight loss. However, the patients were not actively asked to

hange their lifestyle or to change their diet.
The objective of this randomized controlled trial was to

nvestigate the effects of UDCA with vitamin E on liver histol-
gy and serum aminotransferase levels, because the hypothesis
ested was that this combination might improve NASH. There-
ore, liver histology and serum aminotransferase levels were
efined as the primary end points of the study. It was assumed
hat no amelioration would be observed in the group of pa-
ients assigned to placebo. With 3 groups, choosing an effect
ize f of 0.4 for both end points, a power of 0.8, and setting �
t .05, 21 patients should be enrolled in each group for a total
f 63 in the study (Software Power and Precision; Biostat,
nglewood, NJ). With a dropout rate of 20%, the study was
esigned to enroll 76 patients. It was decided that the study
ould enroll patients for a period no longer than 4 years.
At 1 year and at 2 years, patients had a follow-up visit

omprising a physical examination, weight and blood pressure
ecording, and determinations of serum ALT, aspartate amino-
ransferase (AST), alkaline phosphatase, �-glutamyltransferase
GGT), bilirubin, albumin, fasting blood glucose, triglycerides,
nd cholesterol were repeated. At the end of the 2 years of
reatment, the patients had a second percutaneous liver biopsy.

At the end of the study, all the slides of the liver biopsies were
ollected and blinded to the patient, sequence of the biopsy,
nd assigned arm. The biopsies were then scored by a single
athologist (A.Z.) according to the scoring system proposed by
romrat et al.10 This system attributes a score from 0 (normal)
o 4 to 6 histologic features of NASH (steatosis, hepatocellular
njury, parenchymal inflammation, portal inflammation, fibro-
is, and presence of Mallory bodies).

Statistical Analysis
The Kruskal-Wallis analysis of variance test was used to

ompare values between the 3 groups. The Wilcoxon matched
airs test was used for comparisons with treatment groups. For

ategorical parameters, the percentage distribution was ana- 3
yzed with the �2 test. Differences at P �.05 were considered
tatistically significant.

Results
Between January 1, 1999 and December 31, 2002, 48

atients from 7 different Swiss centers were included in the
tudy. The demographic characteristics (age, gender, body

ass index [BMI], ongoing therapy for arterial hypertension,
nd diabetes mellitus) were not significantly different be-
ween the 3 groups (Table 1). The mean serum levels of ALT
nd AST were elevated in the 3 groups at baseline and not
ignificantly different. None of the 6 histologic parameters
as significantly different among the 3 groups (Table 2). It
as not possible to retrieve the slides of the initial liver
iopsy of 1 patient in each group, but none of these 3
atients completed the study. Eight patients dropped out, 3

n the UDCA/Vit E arm, 3 in the UDCA/P arm, and 2 in the
/P arm (Figure 1). Importantly, no patient dropped out
ecause of side effects.

In none of the 3 groups the BMI changed significantly
uring the 2 years, and the mean BMI remained similar between
he 3 groups until completion of the study. BMI at baseline was
1.1 � 7.4, 29.7 � 4.3, and 29.5 � 4.7 kg/m2 in the UDCA/Vit
, UDCA/P, and P/P groups, respectively. BMI at 1 year was
0.1 � 7.6, 29.7 � 3.8, and 29.8 � 2.3 kg/m2 in the UDCA/Vit
, UDCA/P, and P/P groups, respectively. BMI at 2 years was
1.1 � 6.5, 30.1 � 4.6, and 31.0 � 3.7 kg/m2 in the UDCA/Vit
, UDCA/P, and P/P groups, respectively.

Regarding the biochemical response, there was a signifi-
ant decrease in the mean serum ALT levels in the UDCA/Vit

arm at 1 year and at 2 years. Moreover, the mean ALT
erum levels reached normal range (Figure 2A). There was
lso a significant decrease in the ALT levels in the UDCA/P
rm, but these values did not reach normal range. The
umber of patients with normal ALT at 1 year and at 2 years
as 10 and 8 in the UDCA/Vit E group, 5 and 5 in the
DCA/P group, and 4 and 3 in the P/P group. The improve-
ent of the serum ALT levels was larger in the UDCA/Vit E

rm than in the UDCA/P arm, and it was significantly larger
han the change measured in the P/P arm (Figure 2B). The
LT changes were not significantly different in the UDCA/P
rm in comparison to the P/P arm. There was also a signif-
cant decrease in the mean serum levels of AST in the UDCA/
it E group at 1 year and at 2 years in comparison to the
aseline measurements (Figure 2C). Moreover, these values
eached normal range. There was a slight decrease of the
erum AST values in the UDCA/P arm that was not statisti-
ally significant. The number of patients with normal AST at
year and at 2 years was 10 and 11 in the UDCA/Vit E group,
and 8 in the UDCA/P group, and 5 and 4 in the P/P group.
he changes of serum AST levels were statistically significant

n the UDCA/Vit E arm in comparison to the P/P arm (Figure
D). This was not the case in the UDCA/P arm.

Thirty-two patients had a second liver biopsy. Eight pa-
ients did not have a second liver biopsy, 2 in the UDCA/Vit

arm, 4 in the UDCA/P arm, and 2 in the P/P arm. Each of
he 6 features of NASH had a better score at the end of
reatment in the combination therapy group, yet for only
ne, steatosis, the improvement was statistically significant.
he other 5 features did not improve significantly (Figure

A). None of the 6 itemized scores were significantly better in
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able 1. Baseline Values

Variable (N) UDCA � Vit E (15) UDCA � P (18) P � P (15) P value

ge (y) .66
Mean � SD 46 � 14 47 � 12 44 � 14
Median (range) 47 (21–74) 51 (22–63) 49 (23–71)

ender (%) .53
Male 10 (67%) 13 (72%) 8 (53%)
Female 5 (33%) 5 (28%) 7 (47%)

iabetes mellitus .55
N (%) 4 (27%) 4 (22%) 2 (13%)

ngoing therapy for high blood pressure .52
N (%) 5 (33%) 5 (28%) 7 (47%)
eight (kg) .64
Mean � SD 90 � 7 89 � 4 83 � 4
Median (range) 78 (65–145) 84 (61–122) 83 (59–115)

MI (kg/m2) .93
Mean � SD 31 � 7 30 � 4 30 � 5
Median (range) 31 (22–51) 29 (23–38) 31 (22–38)

ST (10–41 IU/L) .68
Mean � SD 66 � 36 63 � 38 50 � 14
Median (range) 51 (31–125) 53 (2–179) 46 (34–90)

LT (10–41 IU/L) .19
Mean � SD 88 � 42 112 � 64 76 � 43
Median (range) 84 (21–74) 91 (62–276) 71 (60–187)

lkaline phosphatase (36–108 IU/L) .40
Mean � SD 84 � 28 106 � 51 94 � 54
Median (range) 77 (47–137) 99 (62–247) 85 (47–255)

-glutamyltransferase (11–64 IU/L) .22
Mean � SD 95 � 92 150 � 143 114 � 95
Median (range) 49 (18–316) 90 (28–606) 79 (29–329)

ilirubin (3–26 �mol/L) .78
Mean � SD 13 � 6 12 � 6 11 � 4
Median (range) 12 (6–24) 10 (4–23) 10 (6–21)
D, standard deviation.
able 2. Baseline Histology

Variable (N) UDCA � Vit E (14) UDCA � P (17) P � P (14) P value

teatosis (0–4) .83
Mean � SD 2.6 � 1.1 2.9 � 0.8 3.0 � 0.7
Median (range) 3 (1–4) 3 (2–4) 3 (2–4)

epatocellular injury (0–4) .88
Mean � SD 1.8 � 1.1 1.6 � 0.9 1.8 � 1.0
Median (range) 1 (1–4) 1 (1–4) 1 (1–4)

arenchymal inflammation (0–4) .67
Mean � SD 1.4 � 1.0 1.5 � 0.9 1.2 � 0.6
Median (range) 1 (0–4) 1 (0–3) 1 (0–2)

ctivity indexa .75
Mean � SD 5.8 � 2.0 6.1 � 1.6 6.0 � 1.2
Median (range) 6 (2–9) 6 (4–8) 6 (3–8)

ortal inflammation (0–4) .31
Mean � SD 2.0 � 1.5 1.8 � 1.3 0.9 � 1.2
Median (range) 1.5 (0–4) 1 (0–4) 0 (0–3)
allory bodies (0–4) .40
Mean � SD 0.3 � –0.5 0.4 � 0.7 0.9 � 1.0
Median (range) 0 (0–1) 0 (0–2) 0.5 (0–3)

ibrosis (0–4) .29
Mean � SD 1.8 � 1.5 1.4 � 1.3 1.0 � 1.0
Median (range) 2 (0–4) 1 (0–3) 1 (0–3)

D, standard deviation.

Activity index is the sum of the stages for steatosis, hepatocellular injury, and parenchymal inflammation.
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he UDCA/P arm (Figure 3B), and except for steatosis, they
ere all slightly worse at the end of the study in the P/P arm

Figure 3C). The activity index, which takes into account
teatosis, hepatocellular injury, and parenchymal inflamma-
ion, was significantly better in the UDCA/Vit E arm at the
nd of the study than its value at the beginning, modestly
ower in the UDCA/P arm, and unchanged in the P/P arm
Figure 3D). Improvement of the activity index in the UDCA/

igure 2. Effects on serum aminotransferase levels. (A) Evolution o
o value at inclusion (P � .05). The horizontal line represents the upper
he study. Asterisks indicate a difference in comparison to the changes
eriod. Asterisks indicate a difference in comparison to value at inclusion

rom baseline in AST levels at 1 year and at end of the study. Asterisks i

P � .05). Values represent means � standard deviations.
it E arm was essentially due to regression of steatosis
Figure 4).

Discussion
This double-blind, randomized, placebo-controlled

tudy found that UDCA 12–15 mg · kg�1 · day�1 in combina-
ion with vitamin E 400 IU twice daily improves serum amino-

Figure 1. Flow of participants through the
study. No patients dropped out as a result of side
effects.

during the study period. Asterisks indicate a difference in comparison
al limit. (B) Changes from baseline in ALT levels at 1 year and at end of
ured in the P/P group (P � .05). (C) Evolution of AST during the study
.05). The horizontal line represents the upper normal limit. (D) Changes

te difference in comparison to the changes measured in the P/P group
f ALT
norm
meas
(P �

ndica
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ransferase levels and liver histology of patients with NASH.
his combination had beneficial effects, which could not be

eached with UDCA monotherapy. With this therapeutic asso-
iation the average of the serum AST and ALT levels reached
ormal range, and their decrease was significant. This was not
he case in the P/P group or in the UDCA monotherapy group.
he histology improved significantly only in patients assigned

o the combined therapy. Patients who took UDCA and vitamin
had less steatosis and a lower activity index at the end of the
years of treatment. No such changes occurred in patients who

ook UDCA alone or placebo.
Both compounds have been previously investigated in clin-

cal trials with results that could not prove their efficacy. After
n open-label pilot study suggested that UDCA improves liver
nzymes and steatosis in patients with NASH,5 a larger ran-
omized study found improvements that were not significantly
ifferent from those recorded in the placebo-controlled arm,

eading the investigators to conclude that UDCA is actually not
etter than placebo.6 In contrast, in the present study, the
atients in the placebo group experienced no amelioration of
heir serum aminotransferase levels, and their histologic lesions
ended to worsen. The dose of UDCA was the same and the
uration of the treatment identical in both trials. The reason
or this difference is unclear. It might reflect a different degree
f lifestyle modifications in the patients enrolled in the placebo

igure 3. Effects on liver histology. (A) Scores for 6 histologic featu
nflammation, portal inflammation, fibrosis, and presence of Mallory bod
n combination with vitamin E. Asterisk indicates a significant difference i

ho received UDCA and placebo. (C) Scores for the biopsies of the p
epresents steatosis, hepatocellular injury, and parenchymal inflammatio
significant change in the combination group. Values are means � sta
roup; they were not actively engaged to exercise and to watch c
heir body weight in the present trial in contrast to the other
rotocol. Performing more physical activities and weight reduc-
ion, even modest, can improve nonalcoholic fatty liver dis-
ase.11,12

Regarding vitamin E, preliminary clinical studies reported
hat it can improve the aminotransferase levels13 and also
ecrease histologic lesions.8,14 In a 6-month study comparing
itamin E (400 IU/day) monotherapy to its combination with
ioglitazone (30 mg/d), Sanyal et al14 reported that vitamin E

n monotherapy improved aminotransferase levels and steato-
is. Hasegawa et al8 found that a year of vitamin E (300 mg/day)
ot only improved these end points but also the inflammation
nd the fibrosis. However, other studies found limited effects of
itamin E; adding it to lifestyle modifications (low fat diet,
xercise) was not beneficial,15 and it was less potent than met-
ormin.13 Our trial is the first to test UDCA in combination
ith vitamin E. The study testing pioglitazone in combination
ith vitamin E reported an improvement of ballooning, peri-

ellular fibrosis, and presence of Mallory bodies that were not
bserved in the vitamin E monotherapy group.14 However, 1 of
he 10 patients who received pioglitazone experienced hepato-
oxicity. Vitamin E and UDCA, the compounds tested in the
resent trial, are safe, and their combination was well-tolerated;
o patients dropped out as a result of side effects.

The possible mechanisms of action of each of these drugs

f nonalcoholic steatosis (steatosis, hepatocellular injury, parenchymal
entry in the study and at the end of the 2 years of treatment with UDCA
parison to value at inclusion. (B) Scores for the biopsies of the patients

s who received placebo only. (D) Changes in the activity index, which
entry and at completion of the study for the 3 groups. Asterisk indicates
d deviations.
res o
ies) at
n com
atient
n, at
an provide an explanation for their efficacy in combination.
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xidative stress plays an important role in the pathogenesis of
ASH.16,17 The liver of patients with NASH provides many

ngredients to trigger and promote oxidative stress.18 By defi-
ition, patients with NASH present hepatocellular steatosis.
hey also frequently have hyperglycemia, if not diabetes melli-

us,19 and sometimes excessive intrahepatic iron.20,21 These
actors promote and aggravate lipid peroxidation. The lipid-
oluble vitamin E (�-tocopherol) has powerful free radical–
cavenging properties in biologic membrane, and it interrupts
he propagation of the peroxidation of polyunsaturated fatty
cid. On the other side, UDCA has numerous protective prop-
rties including replacement of toxic bile acids, stabilization of
ell membranes, and immunomodulatory effects, which are
articularly relevant in chronic cholestatic liver diseases.4 Mi-
ochondrial dysfunction and apoptosis are prominent features

igure 4. Changes from baseline in liver histology at end of the
tudy. (A) Changes in the score for steatosis, hepatocellular injury, pa-
enchymal inflammation, and activity index. Values represent means �
tandard deviations. Changes for these 4 criteria showed larger im-
rovements in the combination group than in the other 2 groups. How-
ver, comparisons of the 3 groups by Kruskal-Wallis analysis of vari-
nce found no statistically significant differences. (B) Changes in the
core for portal inflammation, fibrosis, Mallory bodies, and in the whole
core. Values represent means � standard deviations. Changes for
hese 4 criteria showed larger improvements in the combination group
nd small worsenings in the P/P group. However, comparisons of the 3
roups by Kruskal-Wallis analysis of variance found no statistically sig-
ificant differences. The differences for the whole score were not sig-
ificant (P � .052).
f NASH,22,23 and UDCA can inhibit apoptosis through various
echanisms.24 In particular, UDCA can modulate the mito-
hondrial membrane potential and the mitochondrial produc-
ion of reactive oxygen species.25,26 It remains to be clarified
hether such mechanisms are underlying the positive effects of

hese 2 drugs given in combination.
Despite the fact that this is one of the few randomized,

lacebo-controlled studies in the field of NASH, this trial has
everal shortcomings. The number of patients enrolled is lim-
ted; moreover, 8 patients dropped out, and only 32 paired liver
iopsies were available for analysis. This number is too small to
raw firm conclusions. Sampling variability as a result of un-
ven distribution of the histologic lesions of NASH is a limita-
ion.27 Nevertheless, a liver biopsy is required to establish the
iagnosis of NASH, and hepatic histology remains an impor-
ant end point because no alternative methods can better mea-
ure the effect of a potential therapy. We chose the histologic
coring system proposed by Promrat et al.10 It has the merit to
uantify the relevant findings without excessive complexity.
he scoring system proposed by Brunt et al28 in 1999 assesses

n a detailed manner the different histologic features of NASH.
ore recently, the Nonalcoholic Steatohepatitis Research Net-
ork validated a histologic scoring system designed to encom-
ass the full spectrum of the lesions of nonalcoholic fatty liver
iseases inclusive of those found in pediatric cases.29 In this
ystem, steatosis, lobular inflammation, hepatocellular balloon-
ng, and fibrosis are evaluated semiquantitatively, and 9 addi-
ional features are recorded as present or absent. The score we
re using has been developed to score NASH in adults and
ttributes a score to 6 histologic features (steatosis, hepatocel-
ular injury, parenchymal inflammation, portal inflammation,
brosis, and presence of Mallory bodies). The present study

acks the power to exclude an effect of UDCA (12–15
g · kg�1 · day�1) in monotherapy, but these negative results

re in line with those of the randomized trial of Lindor et al,6

hich included 166 patients and tested UDCA at the same
osage and for the same period of time (2 years). These results
o not exclude the possibility that UDCA at a higher dosage
ight be beneficial in this indication. Finally, our study did not

nclude an arm of vitamin E with placebo in place of UDCA and
herefore does not provide information on the value of vitamin

in monotherapy in the treatment of NASH.
In conclusion, this prospective, double-blind, placebo-con-

rolled study suggests that the combination of UDCA and
itamin E improves serum levels of ALT and AST as well as the
epatic steatosis of NASH, and that it is superior to UDCA
onotherapy. This drug combination, which was well-toler-

ted, needs to be tested further; in particular, larger clinical
rials are warranted.
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