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Abstract

Background: Non-Alcoholic Fatty Liver Disease (NAFLD)
is considered, most common cause of end stage Liver disorder
needing liver transplantation worldwide. NAFLD is considered
the hepatic presentation of metabolic syndrome. The associa-
tion between thyroid dysfunction and NAFLD has increasingly
become a focus of research.

Aim of Study. Evaluation of thyroid function in obese
adults with non-alcoholic fatty liver disease attending at Tanta
University Hospitals from July 2017 to February 2018.

Patients and Method: In our study patients were classified
into 2 groups first included 60 obese with Non-Alcoholic
Fatty Liver (NAFLD) patients, second group included 60
obese non NAFLD patients recruited from endocrinology,
diabetology and metabolism outpatient clinics and inpatient
wards, Internal Medicine Department at Tanta University
Hospitals. Serum Thyroid Stimulating Hormone (TSH), Free
Thyroxine (FT4), Free Tri-iodiothyronine (FT3) by ELISA,
Anti thyroid peroxidase (ANTI-TPO), Anti thyroglobulin (Tg
Ab) and thyroid ultrasound were done for both groups for
evaluation of thyroid function in obese adults with non-
alcoholic fatty liver disease attending at Tanta University
Hospitals from July 2017 to February 2018.

Results: TSH levels showed statistically significant dif-
ference being higher within obese NAFLD group p=0.001
with mean values 2.72+0.77 in obese NAFLD group, 1.93+
0.66 in obese non-NAFLD group. Also FT4 levels showed
statistically significant difference lower in obese NAFLD
group p=0.006 with mean values 1.08+0.22 in obese NAFLD
group, 1.25£0.42 in obese non-NAFLD group. As regard FT3
levels, ANTI-TPO levels, Tg Ab levels and thyroid ultrasound
characters did not show statistically significant difference
between the two groups.

Conclusion: We concluded that there was elevation in
levels of TSH within the normal range in obese NAFLD group
over obese non-NAFLD group. Also FT4 results was within
normal range 0.8-1.8ng/dl with lower levels in obese NAFLD
group than obese non-NAFLD we still need further research
on large scale.
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Introduction

OBESITY is considered a worldwide health prob-
lem and its prevalence is known to increase steadily
and dramatically all over the world. In parallel
with epidemic obesity, Non-Alcoholic Fatty Liver
Disease (NAFLD) has also been increasingly rec-
ognized worldwide in the last decade [1].

High Body Mass Index (BMI) is associated
with the development of cardiovascular risk factors
such as Hypertension (HTN), dyslipidemia, insulin
resistance, and Diabetes Mellitus (DM) [2].

NAFLD is a rapidly growing diagnosis, and it
is the most common cause of abnormal liver func-
tion tests worldwide [3]. The growing pattern of
NAFLD prevalence is generally attributed to a
global increase in the prevalence of obesity and
other metabolic risk factors [4].

NAFLD encompasses a histological spectrum
from isolated hepatic steatosis to steatosis with
inflammation, cell injury and possible fibrosis.
Some cases may progress to cirrhosis, portal hy-
pertension and consequently, to liver-related death
in early adulthood [5].

As the development of NAFLD and NASH
(non-alcoholic steatohepatitis) may play a major
role in determining the risk for type 2 diabetes and
associated metabolic disease, there has been con-
siderable scientific interest in identifying potential
risk factors and surrogate markers for NAFLD in
recent years [6].

Thyroid hormone status is a key regulator of
energy metabolism, while adverse alterations of
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body composition, lipid status, cardiac function/
blood pressure and various nontraditional cardio-
vascular risk factors are associated with various
degrees of thyroid dysfunction, ranging from sub-
clinical to overt hypothyroidism [7].

Elevated levels of Thyroid Stimulating Hor-
mone (TSH) are acommon finding in populations
of obese adolescents [g]. At present, it remains less
clear asto whether the frequently observed increase
in TSH level isasecondary consequence of obesity
or whether it has an independent role in the patho-
genesis of obesity, dydipidemiaand insulin resist-
ance [g].

The studies were conflicting about the associ-
ation between thyroid abnormalities and NAFLD.
Although thyroid dysfunction mainly in the form
of hypothyroidism and subclinical hypothyroidism
has been reported in NAFLD, other studies did not
show any significant correlation between hypothy-
roidism, and thyroid autoimmunity and NAFLD.
However, the latter issue isrelatively anew area
of investigation that requires much more studies.

Patients and M ethods

Patients of the study:

The present study included obese with Non-
Alcohalic Fatty Liver (NAFLD) patients and pa-
tients obese without NAFLD recruited from endo-
crinology, diabetes and metabolism outpatient
clinics and inpatient wards, Internal Medicine
Department in Tanta University Hospitals and the
other 60 were obese non NAFLD from July 2017
to February 2018 (six months period). Obesity was
confirmed as BM| was more than 30kg/m 2.

Sudy design: Cross sectional study.

Inclusion criteria:
Patients included in the obese groups were:

Obese patients with BM| more than 30 with
NAFLD with three degrees of obesity (mild, mod-
erate and severe) were established on the basis of
BMI cut-off points of 30-34.9, 35-39.9 and more
than 40kg/m?, respectively, from both gender (male-
female) and patients with non-alcoholic liver dis-
ease.

Exclusion criteria;

Patients with hypothyroidism or hyperthy-
roidism, patients receiving any anti thyroid drugs
or thyroid hormones, diabetic patients, patients
with acohol consumption, pregnancy and breast
feeding, patients with chronic kidney and liver
disease (vira (A-C-B-E), autoimmune, inherited

and drug induced), patients with surgeries that |ead
to secondary NAFLD as gastropexy, small bowel

resection, jejunal bypass and biliopancreatic diver-

sion, patients taking any drugs that affect liver and
thyroid function as corticosteroid, val proate, ami-
odarone, autoimmune hepatitis or inherited liver
disease as apha-one antitrypsin deficiency, Wilson
disease and hemochromatosis and females taking
contraceptive pills or using hormonal 1UDs.

Study approval: Permission obtained from the
Research Ethics Committee as a part of the Quality
Assurance Unit in the Faculty of Medicine Tanta
University. An informed written consent was ob-
tained from all participantsin this research.

Sudy design:
Our study patients were classified into 2 groups.

* Group 1: Includes 60 obese with Non-Alcoholic
Fatty Liver (NAFLD) patients.

* Group 2: Includes 60 obese non NAFLD patients.

All patients included in this study were subject-
ed to: Through history taking, complete physical
examination, measurement of BMI, waist circum-
ference, hip circumference and W/H ratio.

Blood sampling and laboratory investigation:

Blood samples obtained for routine laboratory
investigation like Serum total cholesterol, High-
Density Lipoprotein Cholesterol (HDL-C), Low-
Density Lipoprotein Cholesterol (LDL-C) and
Triglycerides (TG), Serum aanine aminotransferase
(ALT), aspartate aminotransferase (AST), y-
Glutamyl Transferase (GGT) ,serum albumin,
complete blood count, fasting blood glucose level,
fasting insulin level for (HOMA-IR) and virology
(HBVsAg, HCV Ab).

Also specific laboratory investigations were
done like serum Thyroid Stimulating Hormone
(TSH), Free thyroxin (FT4), Free Tri-iodiothyronine
(FT3) by ELISA, Anti thyroid peroxidase (ANTI-
TPO) and Anti thyroglobulin (Tg Ab).

Radiological investigations:

Abdominal ultrasound to detect fatty liver,
Thyroid ultrasound is typically used to analyze the
appearance of thyroid nodules according to the
British Thyroid Association and determine if thy-
roid nodules are benign or have features that require
biopsy were both done for all our patients.

NAFLD fibrosis score:

NAFLD fibrosis score is based on six readily
available variables (i.e. age, Body Mass Index
(BMI), hyperglycemia, platelet count, albumin,



Asmaa M. Emara, et al.

and AST: ALT ratio) and isrecognized as aclini-
cally useful tool to identify NAFLD patients with
ahigher likelihood of having bridging fibrosis
and/or cirrhosis was done for all our patients.

Satistical analysis:

The quantitative variables were presented as a
mean * Standard Deviation (SD) and compared
by t-test in case those variables are normally dis-
tributed and by Mann-Whitney U-test in case that
they are not normally distributed. The categorical
variables were statistically analyzed by the chi-
sguare test. SPSS 25.0 software was used for anal-
ysis and p-values equal to or less than 0.05 were
considered significant.

Results

Regarding gender characters of study partici-
pants showed that, the femal e represented the
majority of participants by 69.2% with more prev-
alent in NAFLD female group by 75% than non-
NAFLD 63.3% with p-value=0.166. Thereis no
age specification between obese NAFLD and obese
non-NAFLD groups as mean are (49.704.12),
(48.90+7.40) respectively in the two groups with
p=0.466 as shown in (Table 1).

Table (1): Demographic data age and gender characters of
obese NAFLD and non-NAFLD patients.

Age (years):

NAFLD 35-58 49.70t4.12 0.535 0.466

Non NAFLD 20-67 48.90+7.40
Gender NAFLD Non NAFLD Total
Male:

N 15 22 37

% 25.0% 36.7% 30.8%
Female:

N 45 38 83

% 75.0% 63.3% 69.2%
Total:

N 60 60 120

% 100.0% 100.0% 100.0%
Chi-sguare:

X2 1915

p-value 0.166

Results of (Table 2) revealed that, BMI results
of studied participants show that the mean of BMI
in obese participants NAFLD is 36.37 +3.44 and
35.15+3.21 for obese participants non-NAFLD
with statistically significant results in between
both being higher in NAFLD group (p=0.048*).
WC results of studied participants show that the
mean of WC in obese participants NAFLD is
121.38+8.70 and 119.65+6.74 for obese participants
non -NAFLD with statistically no significant results
in between both (p=0.225). There is no significant
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difference between both groups regard W/H ratio
(p=0.104), mean of W/H ratio of both groups obese
NAFLD and obese non-NAFLD (0.95 £0.06cm and
0.93+0.05cm respectively).

Asregard ALT, thereis significant difference
between obese NAFLD and obese non-NAFLD
with mean values 29.12+ 11.10, 21.40+6.20 respec-
tively (p=0.001) higher in NAFLD group. Also
AST results showed significant difference in both
groups (p=0.001) with mean values in obese
NAFLD group 30.72+11.78 and 22.85+6.55 for
obese non-NAFLD group.

Additionally results of (Table 2) showed that
fasting glucose results showed no significant dif-
ference between two groups (p=0.235) with mean
values 123.32+44.81, 113.38+£46.43 for obese
NAFLD and obese non-NAFLD groups respective-
ly. Fasting insulin results of studied participants
show that the mean of fasting insulin in obese
NAFLD 13.53+6.32, 11.30+5.85 for obese non-
NAFLD group with significant results difference
(p=0.047) between two groups. Also HOMA IR
show statistically significant results in between
both being higher in obese NAFLD group by mean
3.80+1.87 and mean 2.94% 1.56 in obese non-
NAFLD group (p=0.007).

However, TC results show no significant dif-
ference between both groups with mean values
231.80+45.93 in obese NAFLD, and 215.68+50.96
in obese non-NAFLD. While regarding TG results
show statistically significant difference higher in
obese NAFLD group p=0.010 with mean values
225.28+92.07 in obese NAFLD group, 190.82 +
44.74 in obese non-NAFLD group. Also HDL-C
results show statistically significant difference
higher in obese NAFLD group p=0.001 with mean
values 37.58+9.56, 50.43% 11.07 in obese non-
NAFLD group. LDL-C results of studied partici-
pants show that the mean valuesin obese partici-
pants NAFLD 130.59+29.86, 100.38+21.25 in
obese non-NAFLD group with statistically signif-
icant results in between both being higher in
NAFLD group p=0.001.

Both platelet count and serum albumin level
results show statistically no significant difference
between obese NAFLD group and obese non-
NAFLD with mean values (255.55 +67.78, 256.83+
73.57), (4.00£0.49, 4.14+0.58) respectively.

Regarding HOMA IR characters of study par-
ticipants showed in NAFLD group normal, mod-
erate and severe degree of insulin resistance rep-
resent 41.7%, 40.0%, 18.3% respectively and in
non-NAFLD group 58.3%, 33.3%, 8.3% for nor-
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mal, moderate and severe degree respectively as
presented in (Table 3).

Table (2): Laboratory data of the studied groups obese NAFLD
and obese non-NAFLD.

Range Mean+ S.D ttest p.value
BMI (Kg/m2):
NAFLD 30.5-455 36.37+344 4.004 0.048*
Non NAFLD 30.1-41.6 35.15+3.21
WC (cm) :
NAFLD 96-137  121.38+8.70 1.487 0.225
Non NAFLD 100-130 119.65+6.74
WH ratio:
NAFLD 0.81-1.03 0.95+0.06 2,677 0.104
Non NAFLD 0.80-1.01 0.93+0.05
ALT (IU/L):
NAFLD 10-50 29.12+11.10 22.118 0.001*
Non NAFLD 10-34 21.40+6.20
AST (IU/L):
NAFLD 12-55 30.72+11.78 20.440 0.001*
Non NAFLD 10-37 22.85+6.55
GGT (IU/L):
NAFLD 11-28 2157+533 2.136 0.147
Non NAFLD 9-30 20.08+5.78

Fasting Glucose (mg/dl):
NAFLD
Non NAFLD

78-260

70-255  113.38+46.43

Fasting Insulin (mlu/ml):

Table (3): HOMA IR characters of NAFLD and non-NAFLD

participants.
NAFLD Non NAFLD Total

Normal:

N 25 35 60

% 41.7% 58.3% 50.0%
Moder ate:

N 24 20 a4

% 40.0% 33.3% 36.7%
Sever:

N 11 5 16

% 18.3% 8.3% 13.3%
Total:

N 60 60 120

% 100.0% 100.0% 100.0%
Chi-square:

X2 4.280

p-value 0.118

NAFLD 2.8-27.6 1353+6.32
Non NAFLD 2.6-26 11.30+5.85
HOMA IR:
NAFLD 0.57-85 3.80+1.87
Non NAFLD 0.46-7.9 294+156
TC (mg/dl):
NAFLD
Non NAFLD 120-310 215.68+50.96
TG (mg/dl):
NAFLD 100-450 225.28+92.07 6.802 0.010*
Non NAFLD 110-300 190.82+44.74
HDL-C (mg/dl):
NAFLD 20-55 37.58+9.56  46.284 0.001*
Non NAFLD 30-78 50.43+11.07
LDL-C (mg/dl):
NAFLD 80-195  130.59+29.86 40.747 0.001*
Non NAFLD 65-160  100.38+21.25
PLT (X1000/cmm):
NAFLD 155-410 255.55+67.78 0.010 0.921
Non NAFLD 150-400 256.83+73.57
S Albumin (mg/dl):
NAFLD 3.2-55 4.00+0.49 1486 0.225
Non NAFLD 352 4.12+0.53
SD : Standard Deviation. ALT : Alanine Transaminase.
BMI : Body Mass Index. AST : Aspartate Transaminase.
WC : Waist Circumference. GGT : y-Glutamyl Transferase.
HC : Hip Circumference. FBG : Fasting Blood Glucose.
TG : Triglycerides. TC : Total Cholesterol.

WI/H ratio : Waist to Hip Ratio. PLT : Platelet Count.

HOMA R : Haemostatic Metabolic Assessment for insulin resistance.
HDL-C : High Density Lipoprotein-Cholesterol.

LDL-C  : Low Density Lipoprotein-Cholesterol.

Asshown in (Table 4); TSH results show sta-
tistically significant difference higher in obese
NAFLD group p=0.001 with mean values 2.72 +
0.77 in obese NAFLD group, 1.93+0.66 in obese
non-NAFLD group. Also FT4 results show statis-
tically significant difference lower in obese NAFLD
group p=0.006 with mean values 1.08+0.22 in
obese NAFLD group, 1.25+0.42 in obese non-

19357+4488 1.4220.235 NAFLD group. Asregard, FT3 resultsthereis

statistically no significant difference between two
groups with mean values 3.1 £0.65, 2.99+0.62

4.021 0.047* respectively in obese NAFLD and obese non-

NAFLD group. ANTI-TPO results of studied par-
ticipants show that the mean values in obese par-

7.525 0.007* ticipants NAFLD 25.82+9.63, 24.37+6.69 in obese

non-NAFLD group with statistically no significant
results in between both groups (p=0.211). Tg AB

140-330  231.80+45.93 3.311 0.071 results of studied participants show that the mean

values in obese participants NAFLD 20.11 +6.90,
21.67+7.56 in obese non-NAFLD group with sta-
tistically no significant difference (p=0.240).

Table (4): Thyroid functions of the studied groups obese
NAFLD and obese non-NAFLD.

TSH (mIU/L):
NAFLD 0.8-52  2.72+0.77 36.101  0.001*
Non NAFLD 0.8-3.1 1.93+0.66

FT3 (pg/ml) :
NAFLD 2343 31062 0.835 0.363
Non NAFLD 2.1-44  2.99+0.60

FT4 (ng/dl):
NAFLD 0.7-1.8 1.08+0.22 7.893 0.006*
Non NAFLD 0.8-2.9 1.25+0.42

ANTI-TPO (mIU/L) :
NAFLD 15-71.5 26.20+9.01 1583 0.211
Non NAFLD 11-37 24.37+6.69

Tg AB (mlU/L):
NAFLD 6-36 20.11+6.90 1.393 0.240
Non NAFLD 6-39 21.67+7.56

TSH : Thyroid Stimulating Hormone.

ANTI-TPO: Anti Thyroid Peroxidase. FT3: Free Tri-iodiothyronine.
TgAb . Anti thyroglobulin. FT4: Free Thyroxine.
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Asregard thyroid ultrasound there is no signif-
icant difference between NAFLD and non-NAFLD
group as all patients had normal ultrasound except
4 patientsin NAFLD group have thyroid nodules
as presented in (Table 5).

Asshownin (Table 6); BMI and WC were
significant positively correlated with TSH (p=
0.043*, r=0.262), (p=0.047*, r=0.253) respectively,
WC showed significant negatively correlated with
FT4 (p=0.001*, r=—0.510). In non-NAFLD group
were significant positively correlated with TSH
(r=0.534, p=0.001 *), (r=0.379, p=0.003 *) respec-
tively and both significant negatively correlated
with FT4 (r=-0.298, p=0.048*), (r=—0.287, p=
.0.026%*) respectively.
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Table (5): Thyroid ultrasound characters of NAFLD obese
and non-NAFLD obese patients.

Thyroid US NAFLD Non NAFLD Tota
Thyroid nodule U2:

N 4 0 4

% 6.7% .0% 3.3%
Normal U1:

N 56 60 116

% 93.3% 100.0% 96.7%
Total:

N 60 60 120

% 100.0% 100.0% 100.0%
Chi-sguare:

x2 2,641

p-value 0.106

Table (6): Correlation between BMI, WC and W/H and thyroid function in the studied

groups.
NAFLD Non NAFLD
BMI wcC BMI wcC
r p r p r p r p

TSH 0.262 0.043*  0.253 0.047*  0.379 0.003*  0.534 0.001*
FT3 -0.046 0.725 -0.237  0.068 -0.012 0.925 0.136 0.109
FT4 0.432 0.001* 0510 0.001* -0.287 0.026* -0.298 0.048*
ANTI-TPO -0.072 0.586 -0.213  0.102 0.194 0.123 0.192 0.123
TgAB 0.184 0.159 0.476 0.001* -0.147 0.263 -0.112  0.393

Significant (p>0.05).

Discussion

In parallel with epidemic obesity, Non-
Alcoholic Fatty Liver Disease (NAFLD) has aso
been increasingly recognized worldwide in the last
decade [9] . Over the past decade, beginning with
astudy by Liangpunsakul Set al., 2003 [10], the
association between thyroid dysfunction and Non-
Alcoholic Fatty Liver Disease (NAFLD) hasin-
creasingly become afocus of research.

Data of the current study demonstrated that
there was significant difference between obese
NAFLD and obese non-NAFLD group in anthro-
pometric measurement of obesity as significant
increase in BMI in NAFLD group than non-
NAFLD group. That was in agreement with Giogro
B et al., 2005 that found that BMI is an independent
predictor of NAFLD [11].

Also Giogro B et al., 2005, stated that alarge
waist asidentified by the operational definition of
the metabolic syndrome, was not an independent
predictor of NAFLD in agreement with our study
as WC was not elevated in NAFLD obese group
over non-NAFLD obese group [11].

r = Pearson's correlation coefficient.

Waist circumference is a surrogate marker of
visceral adiposity and arisk factor for cardiovas-
cular and metabolic disease [12,13].

Also Qing Pang et al., 2015 stated that high
BMI independently associated with NAFLD, in
agreement with our study but also stated that high
WC associated with increase in the NAFLD inci-
dence rate against our study [14].

Body mass index and WC have been considered
as predictors of NAFLD severity according to
RochaR et al., 2005 [15] . Supporting our data a
chinese study Shou-Wu Leeet al., 2016 stated
that BMI, and not WC, had a strong positive asso-
ciation with NAFLD. Patients with higher BMI
and higher WC had additional risk for NAFLD
[16].

Also, there was significant increase in level of
ALT, AST in obese NAFLD group than in obese
non-NAFLD group and there is no significant
difference between the two groups asregard GGT
level. Thisis supported by Dowman JK et al., 2010
that stated that non-alcoholic fatty liver diseaseis
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the most common cause of elevated liver enzymes
(ALT, AST) [17].

By contrast to our study Pouneh M et a., 2003
the entire histologic spectrum of NAFLD can be
seen inindividuals with normal ALT values [19].

Asregard to HOMA IR, we found that it was
significantly higher in obese NAFLD group than
obese non-NAFLD, similar results were obtained
by Adel A et a., 2012 that clarified that HOMA-
IR was a significant independent predictor of the
grade of steatosis and stage of fibrosis [19].

In our study, there was no significant difference
in TC levels between obese NAFLD, obese non-
NAFLD group. While there is significant increase
inthelevel of TG, LDL-C in obese NAFLD than
obese non-NAFLD group, HDL-C levels show
significant decreasein NAFLD group than non-
NAFLD group.

Our study is supported by Muhammad W et al.,
2017 that who stated that dyslipidemiain non-
alcoholic fatty liver disease in form of atherogenic
dyslipidemia characterized by high LDL-C levels,
low HDL-C levels and hypertriglyceridemia [20] .
Zhang QQ et al., 2015, Chatrath H et al., 2012,
shivaram P et ., 2017 studies in agreement to our
study regard TG, HDL-C, LDL-C [21-23].

In NAFLD, thisintrahepatic lipid accumulation
can be explained from lipid metabolism abnormal -
ities such as increased whole body lipolysis, liver
Free Fatty Acid (FFA) uptake and Very Low Den-
sity Lipoprotein (VLDL) synthesisaswell asre-
duced FFA oxidation and Triglycerides (TG) export
[24].

These dterationsin lipid metabolism are linked
to an induction of inflammation and oxidative
stress as well as to abnormal adipokine (such as
leptin, adiponectin, resistin, and retinol binding
protein-4) production that affect signaling pathways
[25,26] .

In our study, there was significant difference
between both obese groups NAFLD, non-NAFLD
asregard TSH levelsasin NAFLD group thereis
elevation of TSH within normal range (0.4-4.2mlU
/L (milli international units per liter) for adult about
39 patient with NAFLD have TSH level <2.7mlU
/L, as compared with obese non-NAFLD group.
Only one patient reported subclinical hypothy-
roidism with TSH level 5.2mIU/L and normal FT3,
FT4.

Also FT4 results show statistically significant
difference lower within normal range in obese

NAFLD group than obese non-NAFLD group. FT3
results there are no significant difference between
two groups. Thyroid function tests were within
normal rangein all groups.

Our study supported by Jiaoyue Z et al., 2012
study that found high normal value of TSH had
relation to obesity and NAFLD and females and
males with NAFLD had a significantly higher
normal level of TSH than those non-NAFLD [27].

In agreement with our study CarolinaC et al.,
2017 stated that the association between TSH levels
within the reference range and NAFLD seemsto
be mediated by metabolic syndrome criteria [29].
Also LuciaC et al., 2013 results with our study
stated that high-though normal TSH independently
predict NASH [29] . The same Moustafa et al., 2009
cleared that serum TSH level in NASH patients
was higher than healthy controls (2.1 +0.75 gU/ml
vs. 1.75+0.9 gU/mal ) within normal range [30] .

Asregard FT4 asin our study UllaL et a.,
2015 stated a significant inverse association be-
tween the FT4 concentration of NAFLD could be
demonstrated, while no significant association
could be identified for FT3 or TSH [31].

By contrast, the FT3 concentration, both in
UllaL et a., 2015 and in those of Ittermann et dl.,
2012 and Xu et al., 2011, had no identified value
asamarker for NAFLD as the present study [31-
33].

In contrast to our data some studies included
in Ahad E et al., 2014, reported growing data about
higher prevalence of thyroid dysfunction in the
form of overt or subclinical hypothyroidism among
patients with NAFLD/NASH [34], Like Pagadala
et al., 2012 reported that hypothyroidism was more
common in patients with NASH compared to pa-
tientswith NAFLD [35].

Chen Y et al., 2018 achinese study reported
that the status of metabolic disorders like obesity
and NAFLD might be associated with higher risks
of TN in both genders. In women, obesity, central
obesity, and NAFLD might contribute to the de-
velopment of ataller-than-wide thyroid nodule,
against with the present study [36].

Asregard thyroid antibodies ANTI-TPO and
Tg Ab thereis no significant difference between
NAFLD and Non-NAFLD groups. With the present
study Eshraghian et al., 2013 reported that no
association between thyroid autoimmunity and
NAFLD like our study as regard ANTI-TPO and
Tg Ab [37].
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