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Abstract

Non-alcoholic fatty liver disease is one of the widespread chronic liver diseases; it is ranging from simple
fat buildup in the liver (steatosis) to non-alcoholic steatohepatitis with the presence of inflammation and
hepatocyte injury. Vitamin E is one of the most potent antioxidants, in addition to the antioxidant effect of vitamin
E; it has anti-inflammatory and anti-apoptotic properties. Lifestyle modifications are the cornerstone for non-
alcoholic fatty liver management to lose weight and reduce hepatic fat content.

To assess the effects of vitamin E and lifestyle modifications on the degree of fatty infiltration in the

liver, liver enzymes, and lipid profile.
This is a prospective pre-post intervention open-labeled clinical trial which was performed in Gastroenterology
and Hepatology teaching hospital in Baghdad\lraq, The duration of this study was seven months from January
2021 to July 2021, (39) Participants were included after being diagnosed with NAFLD by the specialized
physician depending on ultrasonography findings, They were administered vitamin E 8001U\day for 12 weeks
and advised to take low fat, low carbohydrate diet and increase physical activity. Steatosis score, liver enzymes,
fasting serum glucose, and lipid profile were measured at baseline and repeated at 4 weeks and 12weeks of the
study period. ANOVA test was used to compare the measures among baseline, 4 weeks, and 12 weeks of the
study, least significant difference LSD was used to find out the significant measures, Pearson Chi-Square test was
used to compare steatosis score throughout the study.

This study found that there is an association between steatosis score and vitamin E use with lifestyle
modifications as the score reduced significantly throughout the study (P=0.0001) whereas 46.2% of the
participants turned into a score (0) at 12 weeks of the study. Liver enzymes ALT, AST, and ALP did not show
significant differences among baseline, 4 weeks, and 12 weeks (P=0.211, P=0.052, and P=0.352 respectively),
However, AST showed significant differences between 4 weeks versus12 weeks (P=0.039) and baseline versus
12 weeks (P=0.032). LDL, VLDL, and HDL did not show significant differences among baseline, 4 weeks, and
12 weeks (P=0.569, P=0.195, and P=0.949 respectively) while total cholesterol and triglyceride showed
significant difference (P=0.001and P=0.0001 respectively). BMI showed a significant difference between baseline
and 12 weeks (P=0.015). Fasting serum glucose did not show a significant difference throughout the study
(P=0.122).

Vitamin E with lifestyle modifications has beneficial effects for patients with NAFLD as steatosis score,
total cholesterol, triglyceride, and BMI had reduced significantly during the study period.
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Introduction

Non-alcoholic fatty liver disease (NAFLD) contents as weight reduction is favorable and the
is one of the widespread chronic liver diseases, it is degree of improvement in liver histology is
ranging from simple fat buildup (steatosis) to non- proportional to the quantity of decreased weight,
alcoholic ~ steatohepatitis (NASH), which is moreover, even without considerable weight
characterized by the presence of steatosis and redUCtion, ||feSty|e modifications are beneficial for
inflammation, as well as hepatocyte damage®.In NAFLD patients, particularly when patients
certain cases, NASH can develop fibrosis, which can continue the lifestyle modifications program. The
lead to liver cirrhosis. Cirrhosis caused by NASH is majority of researches also showed that changing of
the major cause of hepatocellular carcinoma and the lifestyle leads to reductions in risk factors for
second most common reason for liver cardiovascular diseases such as serum lipid values
transplantation in the United States®. and insulin resistance™19.

The prevalence of NAFLD worldwide was Vitamin E (a-tocopherol) has antioxidant,
estimated to be 25.2%, with the elevated prevalence anti-inflammatory, and anti-apoptotic effects. It is
was recorded from the Middle East and South considered one of the most potent chain-breaking
America (31.8% and 30.4 5, respectively) while antioxidants. There are multiple types of tocopherols
Africa recorded the lowest rates (13.5% ), as had and tocotrienols, including alpha, beta, and gamma
been observed in a recent meta-analysis®. tocopherols; nevertheless, the alpha-tocopherol

There is a strong relationship between form is the most common and active in the human
metabolic syndrome and nonalcoholic fatty liver body™. It has been studied in the treatment of
disease, furthermore, NAFLD is identified as a NASH; due to it is antioxidant property. Vitamin E
hepatic presentation of metabolic Syndrome(4)_ at an 800 IU/day dose was found to be effective
Several risk factors have been linked to NAFLD, more than placebo in the PIVENS research
including advanced age, obesity, insulin resistance, (Pioglitazone versus vitamin E versus placebo for
type 2 DM, and hyperlipidemia®®. Insulin the treatment of non-diabetic patients with NASH);
resistance is a key component in the onset and it improved liver enzymes as well as steatosis and
progression of NAFLD. It promotes de novo lobular inflammation but did not affect fibrosis®®.
lipogenesis and lipolysis leading to inflammation The American Association for the Study of Liver
and change of lipid metabolism which enhances Diseases (AASLD) and the National Institute for
additional insulin resistance leading to excessive Health and Care Excellence (NICE) both advocate
amounts of fatty acids in the liver which in turn vitamin E for the management of NAFLD(®).
causes lipotoxicity, which is the primary cause of Objectives of the study
hepatocyte impairment and pathogenicity of To assess the effects of vitamin E and lifestyle
NAFLD(®. modifications on:

The gold standard for diagnosing NASH 1. Degree of fatty infiltration in the liver.
and the fibrotic stage of NAFLD is liver biopsy, but 2. Liver enzymes and lipid profile.

it is invasive and expensive so it is not practical to

be used in clinical practice®. Several noninvasive Materials and Methods

diagnostic techniques have been used for NAFLD Study design and patient recruitment
diagnosis which include: imaging-based and blood ~ Thisis aprospective open-labeled study. The
tests(0), participants ~ were  recruited  from  the
There is no single treatment for NAFLD Gast_roenterology and Hepatology teaching r_lospltal
that has been demonstrated to be completely (tertiary center) in Baghdad. The study duration was
successful, The mainstays of NAFLD management seven months from January 2021 to July 2021.
are changing dietary habits and increasing physical Patients were enrolled in this study after being
activity to lose weight, and reducing hepatic lipid diagnosed by a specialized physician depending on

136



Iraqi J Pharm Sci, Vol.31( 2 ) 2022

ultrasonography and after the screening of inclusion
and exclusion criteria and signing of informed
consent.

Inclusion criteria

1. Patients of both genders and aged between 18-65
years old.

2. Newly diagnosed with nonalcoholic fatty liver
disease with any degree of fatty infiltration in the
liver.

Exclusion criteria

1. Patients with a history of alcohol consumption.

2. Patients with acute liver failure and chronic liver
disease.

3. Cardiac failure, renal failure, DM type 1land 2, and
any severe systemic co-morbidities.

4. Previously used vitamin E or has a history of
sensitivity to vitamin E.

5. Pregnant and lactating women.

6. Use of medications has drug-drug interaction with
vitamin E or use drugs reported to cause fatty liver
as a side effect.

7. Patients who did not complete the study.

Data collection

Patients data were collected at baseline and
after using vitamin E with lifestyle modifications at
4th weeks and 12th weeks of the study. Then
measures were compared to assess the effects of
vitamin E and lifestyle modifications
The following data were obtained from each patient:
1. Patient demographic information (name, age, and
gender).
2. Medical history (liver disease, chronic disease,
and chronic medications).
3. Patient baseline measures (weight, height, BMI,
waist circumference), lab tests (fasting serum
glucose, liver enzymes, lipid profile), and the degree
of fatty infiltration in the liver.

All the participants were advised to take a
low-fat, low carbohydrate diet, increase physical
Table 1. Demographic data

Nonalcoholic fatty liver disease (NAFLD)

activity, vitamin E 800 IU/day was prescribed for
12 weeks, and follow up visits were at 4" week and
12" week of the intervention for measuring of the
previous parameters.

Diagnosis and staging of NAFLD

The degree of fatty infiltration in the liver can
be subjectively assessed using ultrasonography
imaging. The brightness of the liver, the difference
between the liver and the kidney, the US pattern of
the intrahepatic vessels, liver tissue, and the
diaphragm are all used to grade steatosis. Scores
were graded as: normal (score 0), mild (scorel),
moderate (score2) and severe (score3)®.

Statistical analysis

Frequency, percentage, mean and standard
deviation were used to present the data. The
comparison between baseline, 4weeks, and 12
weeks measures was performed by using of
ANOVA test, and then the least significant
difference (LSD) test was used to find the significant
measures. Pearson Chi-square test was used to
compare the categorical variables. SPSS-27 was
used to analyze the data and statistical significance
was evaluated when the P-value < 0.0519).

Results

Sixty patients were enrolled in this study
only 39 patients continued the study, the mean age
of the participants was 46.2+11.1 years with a range
of 25-65 years, and the highest percent (30.8%) was
for the age group (40-49) years. Female gender was
slightly higher than the male (59% and 41%
respectively); the mean age of women was
50.1+11.1 with a range of (25-65) years while in
men the mean was 40.2+8.6 with a range of (26-57)
years. The percentage of housewives was high
(43.6%) as the female gender was dominant.
Hypertension was found in 12.8% of the participants
had as demonstrated Table 1:

No %
Age (years) <30years 2 5.1
30---39 9 23.1
40---49 12 30.8
50---59 9 23.1
=>60years 7 17.9
Mean £ SD 46.2+11.1
Range 25-65
Gender Male 16 41.0
Female 23 59.0
Male age: Mean +SD 40.6+8.7
Range 26-57
Female age: Mean +SD 50.1+11.1
Range 25-65
Occupation Governmental-employee 13 33.3
Self-employee/Worker 9 23.1
Housewife 17 43.6
Medical history Hypertension 5 12.8
No 34 87.2
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Anthropometric measurements of the patients

At baseline, obese patients have the highest
percent (46.2%) and this percent is still the highest
to the end of the study (43.6%) while the percentage
of patients with morbid obesity was reduced from
(33.3%) at baseline to (12.8%) at 12weeks, the

Nonalcoholic fatty liver disease (NAFLD)

percentage of patients with normal BMI was
(12.8%) at 12 weeks. There is a significant
association between BMI and vitamin E use with
lifestyle madifications (P=0.019) as shown in Table
2.

Table 2. BMI association with lifestyle modifications and vitamin E use at 4weeks and 12weeks of the study

BMI Baseline After 4wks After 12wks Peat;zt;? PC C;Isl?euare
No % No % No %
Normal (18.5-24.9) - - - - 5 12.8
Overweight (25-29.9) 8 20.5 13 33.3 12 30.8
Obese (30-34.9) 18 | 462 15 38.5 17 43.6 0.019
Morbid Obese (=>35) 13 33.3 11 28.2 5 12.8
*Significant difference P< 0.05.
BMI: body mass index.

As shown in Table 3 there are no
significant differences in weight and waist
circumference means among baseline, 4 weeks, and
12 weeks of the study (P=0.088 and P=0.336
respectively) only BMI showed a low significant

difference (P=0.049). There are significant
differences in weight and BMI means between
baseline and 12 weeks of the study (P=0.029 and
P=0.015 respectively) while waist circumference
showed no significant difference (P=0.144).

Table 3. Mean +SD of anthropometric measurements at baseline, 4weeks, and 12weeks of the study

P-value
. After ANOV LSD test
Baseline After 4wks 12wks A test Baseline | 4wks x | Baseline
X 4wks 12wks X 12wks
Weight 91.89+17.47 89.03+£15.92 84.14+12.79 0.088 0.417 0.167 0.029"
(Kg)
Height 165.72+10.58 165.72+10.58 165.74+10.59 - - - -
(cm)
BMI 33.42+5.29 32.32+4.89 30.71+4.31 0.049* 0.317 0.145 0.015"
(Kg/m2)
Waist 111.62+11.21 | 110.26+10.66 | 108.00+10.71 0.336 0.582 0.361 0.144
circumfere
nce (cm)
*Significant difference P < 0.05.
BMI: body mass index.

Liver enzymes and fasting serum glucose

As illustrated in Table 4 , there is no
significant difference in fasting serum glucose levels
among baseline, 4 weeks, and 12 weeks of the study
(P= 0.122), evermore there is no significant
difference between baseline and 12 weeks of the
study (P=0.084).
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There is no significant difference in levels
of ALT, AST, and ALP among baseline, 4 weeks,
and 12 weeks of the study (P=0.211, P=0.052, and
P=0.352 respectively), whereas AST levels showed
significant differences between 4 weeks vs. 12
weeks (P=0.039) and baseline vs.12 weeks
(P=0.032) as shown in Table 4 .
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Table 4. Mean + SD of fasting serum glucose and liver enzymes at baseline, 4wks, and 12wks of the study

P-value
Baseline After After LSD test
4wks 12wks ANOVA Baseline x 4wks x Baseline x
test 4wks 12wks 12wks
Fasting 97.18+9.16 96.99+8.89 100.6948.65 0.122 0.927 0.069 0.084
serum
glucose
(mg/dL)
ALT 33.29+16.7 32.91+18.2 28.50+9.76 0.211 0.344 0.079 0.412
(1U/L) 0 7
AST 26.38+9.99 26.23+10.4 22.08+4.70 0.052 0.938 0.039* 0.032*
(1U/L) 3
ALP 94.06+31.5 93.76+31.8 86.18+14.49 0.352 0.962 0.221 0.203
(1U/L) 9 1
*Significant difference P< 0.05 level.
ALT: alanine aminotransferase, AST: aspartate aminotransferase, ALP:
Alkaline phosphatase
Lipid profile
There are no significant differences in Furthermore total cholesterol levels showed a

levels of LDL, VLDL, and HDL among baseline, 4
weeks, and 12 weeks of the study (P=0.569,
P=0.195, and P= 0.949 respectively) while levels of
total cholesterol and triglyceride showed significant
differences (P=0.001 and P=0.0001 respectively),

significant difference between baseline vs. 4 weeks
(P=0.042) and baseline vs. 12 weeks (P=0.0001)
whereas levels of triglyceride showed a significant
difference between baseline vs. 4 weeks (P=0.009),
4 weeks vs. 12 weeks (P=0.023), and baseline vs.12
weeks (P=0.0001) as showed in Table 5:

Table 5. Mean £SD of Lipid profile at baseline, after 4wks and 12wks of the study

p-value
Lipid . ANOV LSD test
profile Baseline After dwks After 12wks A test Baseline 4wks x Baseline
X 4wks 12wks x 12wks
(rrl;g?cli_L) 113.21+40.61 104.90+33.94 | 111.50+34.30 0.569 0.389 0.371 0.974
VLDL 32.01+11.26 28.44+6.49 29.98+7.61 0.195 0.072 0.437 0.303
(mg/dL)
HDL
42.1949.96 42.43+9.68 42.85+7.24 0.949 0.908 0.838 0.750
(mg/dL)
Total 182.53+43.5 . * «
Cholestero 6 167.42+25.80 | 154.87+24.46 0.001 0.042 0.091 0.0001
| (mg/dL)
Triglycerid | 166.08£54.5 | 1) 59:3338 | 110.98+30.48 | 0.0001° | 0.009° | 0.023° | 0.0001"
es (mg/dL) 9
*Significant difference P< 0.05 level.
LDL: low-density lipoprotein, VLDL: very low-density lipoprotein, HDL: high-density lipoprotein

Steatosis score

Steatosis score was represented as mild,
moderate, and severe depending on ultrasonography
findings, the highest percentage of patients have
mild steatosis (59%) where moderate steatosis and
severe steatosis were (33.3% and 7.7%
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respectively), the percentage of patients who have
score 0 (normal liver echogenicity) is (46.2%) at
12weeks. There is a significant association between
steatosis score and vitamin E use with lifestyle
modifications (p=0.0001) as demonstrated in Table
6.
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Table 6. Steatosis score at baseline, 4wks, and 12wks of the study

Pearson
Chi-
. Baseline After 4wks After 12wks square
Steatosis score
test P-
value
No % No % No %

Normal (0) - - 3 7.7 18 46.2

Mild (1) 23 59.0 21 53.8 15 38.5 0.0001*

Moderate (2) 13 33.3 13 33.3 4 10.3

Severe (3) 3 7.7 2 5.1 2 5.1

*Significant difference P< 0.05 level.

Discussion

Non-alcoholic fatty liver disease represents
the buildup of excess fats in the liver, as observed by
imaging or histology in the absence of any
secondary etiology and considerable alcohol intake.
Worldwide urbanization and modernization in the
twentieth and twenty-first centuries have been
connected to undesirable lifestyle patterns. As a
result, the mean worldwide body mass index and
occurrence of obesity, which are the main causes of
NAFLD, have increased markedly during the
previous three decades. NAFLD is now the most
widespread chronic liver disease in developed
countrigs13.19),

In this study the percentage of female
patients was slightly higher than male patients.
Interestingly, the gender-specific predominance of
NAFLD is associated with age: the prevalence of
NAFLD in men rises from youth to middle age,
whereas in women it rises approximately 10 years
later after men and increases after the age of 50
years®), However, certain studies revealed that the
prevalence in men was higher than in women while
others showed vice versa®,

Concerning the correlation of the type of
occupation with NAFLD, a cross-sectional study
had revealed that working for prolonged time are
linked to a greater likelihood of NAFLD than shorter
or standard working times as working for a long time
is associated with unhealthy lifestyle such as eating
fast food, decreasing of physical activity, and
reduction of sleeping hours®). A cross-sectional
study from China found that the prevalence of
NAFLD was higher in women than in men as
women were mostly housewives with little physical
activity®?, however, this study showed that the
percentage of housewives was the highest followed
by governmental-employee and self-employed.

In this study fasting serum glucose did not
change significantly during the study period, even
though its mean was increased at 12 weeks of the
study but remained within the normal range,
however, in a prospective cohort study oral glucose
tolerance test was used to detect hyperglycemia in
NAFLD patients, the study showed that older age,
elevated BMI, and low HDL levels all of which
anticipated the existence of the hyperglycemia, the
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study recommends the use of oral glucose tolerance
test to screen patients with NAFLD who had one or
more of the aforementioned factors to detect and
treat impaired glucose metabolism effectively®). In
this study 12.8% of the participants had
hypertension, clinical and experimental findings
show that NAFLD may anticipate and/or increase
the development of diabetes, hypertension, and
cardiovascular disease and the risk of these disorders
appears to be linked to NAFLD severity, as patients
with NASH and hepatic fibrosis have a higher risk
than those with simple steatosis to develop
hypertension, type 2 diabetes, and cardiovascular
disease®,

The mean weight, BMI, and waist girth was
reduced during this study, at 12wks 12.8% of
patients were had normal BMI, weight loss has
positive effects on NAFLD patients as exhibited by
many studies which demonstrated that weight loss
of 5-7% is primarily linked to a reduction in hepatic
steatosis, weight loss of 7-10 % increase probability
of NASH resolution and fibrosis regression while
weight reduction > 10% linked to highest chances of
NASH cure and fibrosis reversion®2%), According
to American and European guidelines, the primary
clinical suggestion for the treatment of NAFLD is
lifestyle modifications to obtain progressive weight
loss, rising of physical activity, and changing of
dietary habits, the type of exercise should be
customized according to the decisions of the patients
to be sustained over time®7:28),

This study showed that the levels of liver
enzymes did not change significantly among
baseline, 4 weeks, and 12 weeks of the study period
since many of the participants had normal liver
enzymes at baseline, normal ALT levels in
NAFLD\NASH patients may be related to genetic
causes and personal variations, however, patients
with normal ALT levels had similar histological and
clinical characteristics to patients with high ALT
levels®), Only levels of AST showed significant
difference throughout the study because AST levels
were normal in all the participants at 12 weeks.
However, recent reviews showed that ALT values
were within normal ranges in approximately 80% of
patients with NAFLD, and aminotransferase values
did not correspond to the extent of liver fibrosis so
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increased ALT serum levels do not reliably
determine disease severity©®%3D), whereas a recent
systematic review and meta-analysis revealed that
25% of NAFLD patients and 19% of NASH patients
had normal ALT levels so the ALT value as an
important metabolic marker does not have enough
precision to accurately diagnose NAFLD and
NASH, furthermore all protocols agree that normal
liver enzyme values may not rule out NAFLD®@32),

Dyslipidemia is common in patients with
NAFLD and it is attributed to insulin resistance in
liver and adipose tissue. In addition, The production
of VLDL is enhanced to compensate for triglyceride
buildup in the liver, and the expression of LDL
receptors is reduced, resulting in higher amounts of
VLDL and LDL in the blood®39, In this study,
many participants had an abnormal lipid profile at
baseline especially triglyceride levels, at 12 weeks,
levels of total cholesterol and triglyceride showed
significant changes while levels of LDL, VLDL, and
HDL did not. This is because the levels of LDL and
VLDL remain elevated in some patients who still
had steatosis, moreover, LDL and VLDL levels
were slightly elevated in some participants who had
scored (0) at 12 weeks of the study whereas HDL
levels were normal in many participants at baseline
and remain low in some participants who still had
steatosis at the end of the study. However, a
longitudinal study from Korea found that patients
with NAFLD were less likely to attain their LDL
cholesterol goals than those without the disease,
even though the predicted percentage of patients
who did not reach their LDL cholesterol targets
varied over time, it was generally greater in the
NAFLD group than in the normal group®®,
furthermore, a retrospective study included 431
patients, revealed that higher cholesterol and
triglyceride concentrations, as well as lower HDL
concentrations, were presented in more than half of
the patients and 81.81% of patients with grade 3
liver steatosis had low HDL levels, which indicates
that a greater grade of steatosis raises the risk of
hyperlipidemia®”, the results of these studies may
explain the reasons of high LDL levels in some
patients at the end of the study, and normal levels of
HDL at baseline as 59% of participants had mild
steatosis while the percentage of participants with
severe steatosis was 7.

There was an improvement in steatosis
score because 46.2% of the study participants had
scored (0) at the end of the study and this is
consistent with previous studies which found that
ALT, AST, histological alterations, steatosis,
inflammation, and hepatocellular ballooning are
largely reduced by vitamin EC®), which is known as
a chain-breaking antioxidant because of its capacity
to inhibit the progression of lipid peroxidation since
the development of fatty liver disorders has been
linked to  oxidative stress and lipid
peroxidation®®?),  Besides the  antioxidant
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properties of vitamin E, a-tocopherol levels in
plasma are shown to be lower in NAFLD\NASH
patients in comparison with healthy controls®*2),
Furthermore, a recent systematic review and meta-
analysis demonstrated that vitamin E improves both
hepatic enzymes and histological markers and these
results are independent of BMI therefore patients
with NAFLD who are unable to adhere to lifestyle
changes may benefit from vitamin E treatment as a
second option™, as the rates of debility and quit are
high reaching 40% and 50% respectively during
lifestyle intervention regimens, even though
lifestyle alterations are considered as first-line
treatment for NAFLD(9),
Limitations of this study: it is a single-center study,
absence of control group, short time of the study
since each participant need follow up for 3 months,
small sample size due to loss of the participants
during the study and this mainly belong to COVID
19 pandemic also this disease is silent so the patients
feel they are well and do not need to continue the
treatment.
Conclusions and recommendations

This study had shown that vitamin E with
changing of lifestyle has beneficial effects on
patients with NAFLD since steatosis score, total
cholesterol, triglyceride, and BMI had been reduced
significantly through the study period. Further
studies are required with a larger sample size and a
longer study period since some patients need more
than 3 months to achieve a response to vitamin E.
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