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Abstract

Objective: to assess the prevalence of non-alcoholic fatty liver disease in hypothyroid patients in a
tertiary care hospital in north India.

Methods: This was a cross-sectional study. A total of 102 hypothyroid patients were included in the study.
All diagnosed hypothyroid patient with a serum TSH> 5.5mIU/L with or without treatment were included
in the study. On the basis of abdominal ultrasonography, NAFLD was diagnosed.

Results: The prevalence of NAFLD was 53.9%. The prevalence of NAFLD was 4.05 times significantly
higher among the patients of age 30-40 years than <30 years (OR=4.05, 95%C1=1.58-10.39, p=0.004).
The prevalence of NAFLD was 30% insignificantly lower among male patients than females (OR=0.22,
95% CI=0.21-2.24, p>0.05). The prevalence of NAFLD was 7.80 times significantly higher among
patients with BMI >25 than BMI<18.5 (OR=7.80, 95%CI=1.46-41.41, p=0.01). Both AST and ALT were
significantly (p<0.05) increased among the patients with NAFLD than without NAFLD. Both triglyceride
and cholesterol were significantly (p=0.0001) increased among the patients with NAFLD than without
NAFLD.

Conclusion: This study found a higher prevalence of NAFLD among hypothyroid patients. Age, BMI,
ALT, AST, triglyceride and cholesterol were significantly associated with the prevalence of NAFLD
among hypothyroid patients.

Keywords: Hypothyroid patients, Prevalence, Liver function tests, Lipid profile.

Introduction commonest  liver disease  worldwide. The
Non-alcoholic fatty liver disease (NAFLD) increased prevalence of NAFLD is directly related
includes diseases of liver ranging from simple to increased incidence of obesity, metabolic
fatty liver to non-alcoholic steatohepatitis disorders such as insulin resistance, diabetes
(NASH), which if untreated may lead to cirrhosis mellitus, and hypertension and
of liver and hepatocellular carcinoma®. It is the dyslipidaemia®. Since thyroid hormones are
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thoroughly involved in cell metabolism, energy
homoeostasis, regulation of body weight, lipid and
carbohydrate metabolism, and adipogenesis, there
is chance of association between thyroid
dysfunction and NAFLD/NASH. There is
growing dataabout higher prevalence of thyroid
dysfunction in the form of overt or subclinical
hypothyroidism among patients with NAFLD/
NASH®. The prevalence of hypothyroidism was
reported to range from 15.2 % to 36.3 % among
patients with NAFLD/NASH®.

Cryptogenic cirrhosis is a term used for those
patients with liver cirrhosis who lack any
identifiable viral, alcoholic, autoimmune or drug-
related cause of the condition. Many clinicians
now believe that a considerable number of these
patients have cirrhosis due to NASH®.
Considering the increasing incidence of
NAFLD/NASH, especially in developed and
developing countries, it is anticipated that
cirrhosis due to these conditions may surpass
other causes of cirrhosis in a near future.
Therefore, understanding the pathophysiology,
risk factors and new treatment options of
NAFLD/NASH should be among the priorities in
the field of hepatology. The thyroid gland is
significantly involved in energy homeostasis, lipid
and carbohydrate metabolism, regulation of body
weight and adipogenesis® .

The present study conducted to assess the
prevalence of non-alcoholic fatty liver disease in
hypothyroid patients in a tertiary care hospital in
north India.

Material and Methods

This was a cross-sectional study conducted in a
tertiary care hospital in north India. The study was
approved by the Ethical Committee of the Institute
and consent was taken from each participant
before including in the study. A total of 102
hypothyroid patients were included in the study.
All diagnosed hypothyroid patient with a serum
TSH> 5.5mIU/L with or without treatment were
included in the study. Diabetic patients (as per
ADA criteria), patients with hypertension

BP>130/80mmHg, alcohol consumption of >
20gm/day for men and >10gm/day for women,
past history of jaundice and ongoing pregnancy
were excluded from the study.

The patients were subjected to a questionnaire
which included a short history about the illness.
Patients were asked to come early morning for
fasting for blood investigation as well as
abdominal ultasonography. All blood
investigations were performed at the institution’s
biochemical lab. On the basis of abdominal
ultrasonography, NAFLD was diagnosed.
Statistical Analysis

The results are presented in frequencies,
percentages and mean+SD. Unpaired t-test was
used to compare continuous variables between the
groups. The Pearson correlation coefficient was
calculated. The univariate binary logistic
regression was used to find the strength of
associations of various factors with the prevalence
of NAFLD. The p-value<0.05 was considered
significant. All the analysis was carried out on
SPSS 16.0 version (Chicago, Inc., USA).

Results

The prevalence of NAFLD was 53.9% (Fig.1).
About half of patients were between 30-40 years
(49%) followed by <30 (31.4%) and >40 (19.6%).
More than half of patients were females (87.3%).
About half of patients had BMI 18.5-24.99 (49%)
followed by >25 (42.2%) and <18.5 (8.8%). The
prevalence of NAFLD was higher among the
patients of age 30-40 years (68%) than >40 (50%)
and <30 (34.4%). The prevalence of NAFLD was
4.05 times significantly higher among the patients
of age 30-40 years than <30 years (OR=4.05,
95%CI=1.58-10.39, p=0.004). The prevalence of
NAFLD was higher among female patients
(87.3%) than males (55.6%). The prevalence of
NAFLD was 30% insignificantly lower among
male patients than females (OR=0.22, 95%
Cl=0.21-2.24, p>0.05). The prevalence of
NAFLD was higher among the patients of BMI
>25 (90.7%) than <18.5 (55.6%) and 18.5-24.99
(22%). The prevalence of NAFLD was 7.80 times
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significantly higher among patients with BMI >25
than BMI<18.5 (OR=7.80, 95%CI=1.46-41.41,

p=0.01) (Table-1).
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Fig. 1: Distribution of prevalence of NAFLD among the patients

Table-1: Association of prevalence of NAFLD with age, gender and BMI

Variables No. of patients With NAFLD Without NAFLD OR (95%Cl) p-value
No. % No. % No. %

Age in years

<30 32 314 11 344 21 65.6 1.00 (Ref.)

30-40 50 49.0 34 68.0 16 32.0 4.05 (1.58-10.39) 0.004*

>40 20 19.6 10 50.0 10 50.0 1.90 (0.61-5.97) 0.26

Gender

Male 13 12.7 6 46.2 7 53.8 0.70 (0.21-2.24) 0.54

Female 89 87.3 49 55.1 40 44.9 1.00 (Ref.)

BMI

<18.5 9 8.8 5 55.6 4 44.4 1.00 (Ref.)

18.5-24.99 50 49.0 11 22.0 39 78.0 0.22 (0.05-0.98) 0.04*

>25 43 42.2 39 90.7 4 9.3 7.80 (1.46-41.41) 0.01*

OR-Odds ratio, CI-Confidence interval, Ref.: Reference, *Significant

Table-2: Comparison of LFT between with and without NAFLD

LFT With NAFLD Without NAFLD p-value*
AST 39.07+23.83 28.71+17.37 0.01*
ALT 38.93+28.19 26.31+14.33 0.02*
ALB 4.26+0.34 4.24+0.39 0.99

Unpaired t-test, *Significant

Table-3: Comparison of Lipid profile between with and without NAFLD

Lipid profile With NAFLD | Without NAFLD | p-value
Triglyceride 159.73+66.48 108.20+41.87 0.0001*
Cholesterol 199.44+34.00 154.91+41.48 0.0001*
HDL 41.42+6.96 41.71+8.72 0.46

LDL 144.77+33.22 117.11+29.09 0.0001*
Cholesterol/HDL 4.96+1.26 3.93+1.82 0.004*

Unpaired t-test, *Significant
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Discussion

In this study, a total of 102 hypothyroid patients
were included and USG was done on every patient
to detect presence of NAFLD and USG grading of
NAFLD was done.

In this study, about half of patients were between
30-40 years (49%) and more than half of patients
were females (87.3%). In a study®, in treated
group, maximum number of patients 27 (54%)
belonged to age group of 40-59 years and in
untreated group also maximum number of patients
28 (56%) belonged to age group of 40-59 years.
Among all hypothyroid cases, 68 (68%) were
male and 32 (32%) were female. In treated group,
28 (56%) were male and 22 (44%) were female,
whereas in the untreated group 40 (80%) were
male and 10 (20%) were female. In the study by
Liangpunsakul and Chalasani®, the association
between thyroid dysfunction and NAFLD have
been characterised by relatively small sample and
gender imbalance showing female preponderance.
The prevalence of NAFLD was 53.9% in this
study. Mohanty et al(8) reported that among 100
hypothyroid cases (treated and untreated), 77 had
TSH >4.1 mIU/L, of which 27 (35%) had NAFLD
and 23 had TSH. In a study in Saudi Arabia, the
prevalence of NAFLD diagnosed with
ultrasonography was 16.6%?.

This found that the prevalence of NAFLD was
higher among the patients of age 30-40 years
(68%) than >40 (50%) and <30 (34.4%). The
prevalence of NAFLD was 4.05 times
significantly higher among the patients of age 30-
40 years than <30 years (OR=4.05, 95%CI|=1.58-
10.39, p=0.004). The prevalence of NAFLD was
higher among female patients (87.3%) than males
(55.6%). The prevalence of NAFLD was 30%
insignificantly lower among male patients than
females (OR=0.22, 95%CI1=0.21-2.24, p>0.05).
Study by Loria et al™ demonstrated that
prevalence of NAFLD increases with age, 13 but
in our study majority of NAFLD cases i.e. 56.6%
were found in the age group 40-59 yrs., P=1.563
which is statistically insignificant. In the study
Mohanty et al®, out of 30 NAFLD cases, 19

(63.3%) were male and 11 (36.7%) were female.
From 19 male NAFLD cases, majority cases i.e. 8
cases (42.1%) were having NAFLD USG grade-lII
and out of 11 female NAFLD cases, 5 (45.4%)
were having NAFLD USG grade-Il. P= 0.063,
which was statistically insignificant showing no
significant relationship between gender & USG
grading of NAFLD. So far as age is concerned,
majority NAFLD cases i.e. 17 (56.7%) were of
age group 40-59 yrs. and no NAFLD case was
detected above 60 yrs. of age

In the present study, the prevalence of NAFLD
was higher among the patients of BMI >25
(90.7%) than <18.5 (55.6%) and 18.5-24.99
(22%). The prevalence of NAFLD was 7.80 times
significantly higher among patients with BMI >25
than BMI<18.5 (OR=7.80, 95%CI=1.46-41.41,
p=0.01). In Taiwan, Japan, China and India
proportion of non-obese subjects in a reported
series of nonalcoholic fatty liver diseases from
Asia with BMI <25kg/m?® were 17%, 44%, 21%
and 75% respectively™?.

In this study, both AST and ALT were
significantly (p<0.05) increased among the
patients with NAFLD than without NAFLD. Both
triglyceride and cholesterol were significantly
(p=0.0001) increased among the patients with
NAFLD than without NAFLD. Eshraghian et al®
reported that metabolic syndrome, higher BMI,
waist circumference, hip circumference, advanced
age, hypertension, diabetes, hyperlipidemia,
elevated ALT, and AST levels were all associated
with presence of NAFLD in univariate analysis.
Several studies have been recently conducted to
investigate the association between thyroid
dysfunction especially hypothyroidism and
NAFLD/NASH. A cross-sectional study showed
that increased serum TSH level is an independent
risk factor for biopsyproven NASH®. Another
cross-sectional  study on elderly Chinese
population revealed that higher freeT4 level was
an independent risk factor for NAFLD®®,

Patients with hypothyroidism have abnormal lipid
profiles mostly in the form of elevated serum
levels of LDL™, Elevated TSH level has been
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associated with diminished hepatic lipoprotein
lipase activity and consequent elevation in serum
triglyceride level“’®. Elevated serum makers of
oxidative stress have been reported in patients
with hypothyroidism and oxidative stress is one of
the  mechanisms involved in  NAFLD.
Hypothyroid patients were found to have elevated
serum leptin levels, a hormone which is increased
in obesity and insulin resistance®*?”,

Conclusion

This study found a higher prevalence of NAFLD
among hypothyroid patients. Age, BMI, ALT,
AST, triglyceride and cholesterol  were
significantly associated with the prevalence of
NAFLD among hypothyroid patients.
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