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Abstract 

NAFLD is a chronic liver disease with a broad clinical spectrum. There has been a significant increase in 

the frequency of non-alcoholic fatty liver disease (NAFLD), throughout the past periods. Thyroid hormones 

control all the metabolic pathways, acting on carbohydrates, protein and lipid metabolism. According to 

some studies, the prevalence of hypothyroidism is from 15.2 to 36.3% among patients with NAFLD, thus 

indicating that hypothyroidism is a common concomitant disease of NAFLD and may be related to the 

development of NAFLD.100 NAFLD cases and 50 age and sex matched healthy controls were enrolled for 

this study. Mean TSH level in NAFLD cases was 3.6 ± 1.5µIU/ml while in control group, it was 2.1± 

0.95µIU/ml. Hypothyroidism is a risk factor for NAFLD. As hypothyroidism is a modifiable risk factor 

which can be treated with thyroid replacement therapy, thyroid hormone profiles must be tested as a part 

of initial clinical assessment in patients with NAFLD. 
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Introduction 

NAFLD is a chronic liver disease defined as 

accumulation of fat in the liver in absence of 

excess alcohol consumption. Both insulin 

resistance (IR) and genetic predisposition play a 

key role in its pathogenesis. Non alcoholic fatty 

liver disease (NAFLD) represents a broad clinical 

spectrum which ranges from simple fatty liver to 

non alcoholic steatohepatitis (NASH), that may 

progress to liver fibrosis, cirrhosis and 

hepatocellular carcinoma
[1]

. 

There has been a significant increase in the 

frequency of non-alcoholic fatty liver disease 

(NAFLD), throughout the past periods. NAFLD 

has become the prominent reason of liver disease 

worldwide, with a global prevalence of 25%. This 

can be moderately attributed to the rising 

prevalence of obesity
[2,3]

. An increasing number of 

diseases, such as cardiovascular disease, type 2 

diabetes, chronic kidney disease, and cancer, have 

been reported to be linked to NAFLD. The 

prevention and treatment of NAFLD have become 

the focus of medical research in recent years, and 

identification of the risk factors for NAFLD is 

critical to develop effective preventive 

interventions against NAFLD
[4-6]

. 

Thyroid hormones control all the metabolic 

pathways, acting on carbohydrates, protein and 

lipid metabolism. Low levels of thyroid hormone 

are related with hypometabolism which are 
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categorized by weight gain, decreased resting 

energy expenditure, reduced lipolysis, increased 

cholesterol levels, and reduced gluconeogenesis. 

Thyroid hormones similarly play a role in hepatic 

lipid metabolism and hepatic insulin resistance
[7,8]

. 

Hypothyroidism comprises of both subclinical 

hypothyroidism and overt hypothyroidism. 

Previous studies propose that hypothyroidism 

might play a crucial role in the pathogenesis of 

NAFLD. According to some studies, the 

prevalence of hypothyroidism is from 15.2% to 

36.3% among patients with NAFLD, thus 

indicating that hypothyroidism is a common 

concomitant disease of NAFLD and may be 

related to the development of NAFLD
[9]

. 

 

Material and Methods 

This cross-sectional, observational study was done 

in the department of Medicine, Nalanda Medical 

College and Hospital, Patna. For cases, 100 USG 

proven NAFLD patients were selected between 

age group 18-75 years. Patients with viral hepatitis 

or past history of alcohol intake were excluded 

from the study.50 age and sex matched healthy 

volunteers were taken as control. 

2ml sample was collected in plain vial, from anti-

cubital vein after an overnight fast. Serum was 

analysed for fT3, fT4, TSH, lipid profile and liver 

enzymes(AST/ALT). 

All the statistical analysis were done using SPSS 

software. Datas are expressed as mean ±1SD. p 

value <0.05 is considered statistically significant. 

Results 

In the NAFLD case group, there were 67 males 

and 33 females. Healthy control group consisted 

of 18 females and 32 males .The mean age of 

cases was 48± 15.3 years while the mean age of 

control was 45± 12.4 years.36% patients in the 

case group were found to be hypothyroid (both 

subclinical and overt hypothyroidism) but only 

12% of the control group were diagnosed with 

hypothyroidism (mostly subclinical 

hypothyroidism). 

Subjects with TSH level >5µIU/ml but normal 

level of fT3 (2.50-3.90pg/ml) and fT4(0.61-

1.21ng/ml) were considered under subclinical 

hypothyroidism. Mean TSH level in NAFLD 

cases was 3.6 ± 1.5µIU/ml while in control group 

,it was 2.1± 0.95µIU/ml. The level of fT3 and fT4 

in NAFLD cases were 2.72 ±0.06 pg/ml and 0.82 

±0.05ng/ml respectively. Among the control,fT3 

and fT4 were found to be 3.21±0.17 pg/ml and 

0.98 ±0.14 ng/ml respectively. 

NAFLD patients with hypothyroidism had mean 

ALT level 100.7±39.8IU/l and mean AST level of 

89.6±34.3 IU/l. Similarly the mean ALT and AST 

level in euthyroid NAFLD patients were 78.2 ± 

27.6IU/l and 75.9 ± 29.8 IU/l respectively. Thus 

the ALT-AST levels in hypothyroid NAFLD 

patients were significantly raised (p value <0.05) 

than the euthyroid NAFLD patients. 

 

 
Fig 1: Sex distribution in case and control group 
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Fig 2: Percentage distribution of different thyroid status in NAFLD cases 

 

 
Fig 3: Percentage distribution of different thyroid status in the control group 

 

Table 1: Comparative study of biochemical parameters between cases and control 

 CASES CONTROL p value 

BMI 27.6  ± 4.5 22.8 ± 3.9 <0.001 

FBS(mg/dl) 107.6  ± 25.3 85.2 ± 21.7 0.03 

Total Cholesterol(mg/dl) 256.8 ±  47.1 197.6  ± 41.5 <0.001 

HDL(mg/dl) 35.6  ± 7.3 42.5  ± 8.9 <0.001 

LDL(mg/dl) 125  ±  36.7 98.4  ± 27.6 <0.001 

TG(mg/dl) 200.9 ± 86.3 164.7  ± 61.2 <0.001 

ALT(IU/l) 82.7  ± 28.5 22.7  ± 9.4 <0.001 

AST(IU/l) 79.6 ± 24.6 20.8 ± 7.9 <0.001 

 

Table 2: Comparative study of Thyroid hormones level between cases and control 
 CASES CONTROL p value 

fT3(pg/ml) 2.72 ±  0.06 3.21 ±  0.17 <0.001 

fT4(ng/ml) 0.82  ± 0.05 0.98 ±  0.14 <0.001 

TSH(µIU/l) 3.60  ± 1.5 2.12 ±  0.90 <0.001 

 

Table 3: Comparative study of analytes between hypothyroid and euthyroid group of NAFLD cases 

 HYPOTHYROID CASES EUTHYROID CASES p  value 

Total Cholesterol(mg/dl) 274.9 ± 56.8 248. 6 ±  50.4 0.01 

HDL(mg/dl) 33.7 ±  7.1 36.2  ±  7.4 0.20 

LDL(mg/dl) 156.7  ± 27.6 120.5 ±  21.4 <0.001 

TG(mg/dl) 243.0 ±  44.6 196.8 ±  38.6 <0.001 

AST(IU/l) 89.7 ±  34.8 75.8  ± 25.7 0.02 

ALT(IU/l) 100.6 ± 39.8 78.5 ± 27.9 0.01 

fT3(pg/ml) 1.81 ±  0.16 2.76 ± 0.21 <0.001 

fT4(ng/ml) 0.48 ±  0.08 0.91 ± 0.18 <0.001 

TSH(µIU/l) 7.61 ± 3.82 3.23 ±  1.67 <0.001 

hypothyroid 
36% 

euthyroid 
61% 

hyper- 
thyroid 

3% 

Thyroid status in cases 

hypothyroid 
12% 

euthyroid 
86% 

hyperthyroid 
2% 

Thyroid status in control 
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Discussion 

In this study ,it was found that the lipid profile and 

BMI of NAFLD cases were significantly raised 

than the control with a p value< 0.001.Even in the 

NAFLD patients , all the lipid profile parameters  

except HDL were found to be significantly 

increased in the hypothyroid group than the 

euthyroid group. HDL in the hypothyroid NAFLD 

cases was increased but not significantly (p value 

0.2) than the euthyroid NAFLD cases. 

Cable et al showed that liver steatosis reduces 

after treatment of animal models with liver-

targeted thyroid hormone receptor agonist. 

Furthermore, hypothyroidism and elevated TSH 

result in decreased hepatic lipoproteine lipase 

activity and thus cause elevated serum triglyceride 

levels
[10-12]

. 

Chung et al
[13]

, in their population based study, 

evaluated a relatively large numbers of healthy 

individuals and showed that the prevalence of 

NAFLD with elevated alanine aminotransferase 

(ALT) was higher in patient with hypothyroidism. 

In this study, it was found that hypothyroid 

NAFLD patients had significantly higher hepatic 

enzymes (ALT-AST) when compared to euthyroid 

NAFLD cases. 

Thyroid hormones regulate lipid metabolism in 

the liver via thyroid hormone receptor β, which 

decrease cholesterol and triglyceride levels. Lower 

levels of thyroid hormones in hypothyroidism 

increase the levels of cholesterol, LDL and 

triglyceride, but decrease the level of (HDL), and 

thus can affect lipid metabolism
[14-17]

. Therefore, 

patients with overt hypothyroidism often have 

fatty infiltration in the liver and thus have a higher 

risk for the development of NAFLD. 

Hypercholesterolemia caused by hypothyroidism 

also plays an important role in the pathogenesis of 

NAFLD
[18,19]

.  

TSH via TSH receptor signal has a direct impact 

on hepatic metabolism. TSH can directly increase 

hepatic gluconeogenesis, repress synthesis of bile 

acids, and cause hypercholesterolemia by 

decreasing HMG-CoA reductase phosphorylation. 

All these factors further leads to the development 

of NAFLD. Elevated level of oxidative stress 

markers can be seen in hypothyroidism patients 

which is one of the mechanisms of NAFLD. 

Increased oxidative stress in liver tissue among 

hypothyroidism patients can cause cellular injury 

by reducing beta-oxidation of fatty acids and 

increasing peroxidation of lipids
[20-24]

. 

In a prospective, population-based study, it was 

found that compared with euthyroid participants, 

those with hypothyroidism appeared to have a 

higher risk for nonalcoholic fatty liver disease 

(NAFLD). The study demonstrated a negative 

linear association between free T4 (thyroxine) 

levels and incident NAFLD, even among 

euthyroid subjects, as well as a positive linear 

association for TSH levels
[25]

. 

 

Conclusion 

Hypothyroidism is a risk factor for NAFLD. As 

hypothyroidism is a modifiable risk factor which 

can be treated with thyroid replacement therapy, 

thyroid hormone profiles must be tested as a part 

of initial clinical assessment in patients with 

NAFLD. Further studies and research are required 

to evaluate whether treatment of hypothyroidism 

in patients with NAFLD will improve disease 

progression and outcome. 
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