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Abstract  Background: Metabolic Dysfunction-associated Fatty Liver Disease is the term recommended before 
few years for the well-known term of Nonalcoholic fatty liver disease (NAFLD). It is the most common cause of 
liver disease worldwide. Thyroid hormones are important for the intra-hepatic metabolism of lipids. Many data 
suggest that hypothyroidism is one of the risk factors for MASLD. Aim: To studied the relationship between 
MASLD with TSH in patients with primary hypothyroidism. This relationship may provide valuable data for better 
understanding the effect of each of those two distinct disorders (thyroid dysfunctions and MASLD) which could be 
of value in establishing curative plan for them. Subjects and methods: across-sectional study with analytical utility 
conducted in the period between 1st October 2022 to 1st June 2023. The study population comprised of 60 subjects 
recruited from the endocrine centers/ Baghdad, Iraq who visited for a routine health check-up. In this study, patients 
with primary hypothyroidism on treatment with levothyroxine were evaluated for the presence of MASLD. Results: 
A total of 60 patients were enrolled in this study, of them 16 patients had MASLD contributed for 26.7% and the 
remaining 44 patients (73.3%) had no MASLD. TSH levels were significantly higher in MASLD group than non 
MAFLD, the mean TSH level was 6.0 vs. 3.9 (mIU/l), respectively, (P.value = 0.0002). Conclusion: The results of 
the present study show that hypothyroidism might have a direct and/or indirect role in the pathogenesis of MASLD. 
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1. Introduction 

MASLD is a prevalent liver disorder characterized by 
hepatic steatosis (>5% hepatocytes) in individuals without 
significant alcohol consumption or other liver diseases [1]. 
It ranges from simple steatosis to non-alcoholic 
steatohepatitis (NASH), which can progress to cirrhosis 
and hepatocellular carcinoma [2,3]. MASLD is often 
linked to insulin resistance and metabolic syndrome [4]. 

MASLD affects 25% of the global population, with 
higher prevalence in the Middle East and among 
individuals with type 2 diabetes and obesity [5]. In type 2 
diabetes patients, MASLD prevalence exceeds 60%, with 
a significant portion exhibiting advanced fibrosis [6]. The 
condition is also common in the obese and especially in 
those with central obesity [7]. Notably, 40.8% of MAFLD 
patients are non-obese, and 19.2% are lean [8].  

The pathogenesis of MASLD has not been fully 

explained. The pathogenesis of MAFLD is complex and 
multifactorial including: genetic, metabolic and 
environmental factors. The most widely supported theory 
implicates insulin resistance as the key mechanism leading 
to hepatic steatosis, and perhaps also to steatohepatitis. 
Others have suggested that an additional oxidative injury 
(second hit) is required to produce the necroinflammatory 
component of steatohepatitis [9].  

Obesity, dyslipidemia and insulin resistance, the 
fundamental highlights of metabolic syndrome which are 
also common in patients with overt and subclinical 
hypothyroidism are strongly associated with MASLD 
[10,11]. In addition, hypothyroidism is associated with 
impaired glucose and insulin metabolism, a major risk 
factor for MASLD [12]. 

Recently, MASLD induced by hypothyroidism has 
been described as a distinct disease entity [13] This study 
is unique in Iraq for assessing the impact of high TSH 
level on possibility of MASLD in non-obese patients with 
hypothyroidism. 
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2. Patients and Methods 

2.1. Design and Settings 
This study was a cross sectional study with analytical 

utility conducted in the period between 1st October 2023 
to 1st June 2024. The study population comprised of 60 
subjects recruited from the endocrine centres/ Baghdad, 
Iraq who visited for a routine health check-up. In this 
study, patients with primary hypothyroidism on treatment 
with levothyroxine were evaluated for the presence of 
MASLD. The study was approved by the Iraqi Council of 
Medical Specializations. 

2.2. Inclusion Criteria 
Patientst with previous history of primary 

hypothyroidism and patient with BMI greater than or 
equal to 20 kg/m2 and less than 30 kg/m2 were included. 

2.3. Exclusion Criteria 
Excessive alcohol consumption, Viral hepatitis, 

Lipodystrophy, Acute weight loss (bariatric surgery and 
starvation), Malnutrition, Parenteral nutrition, 
Abetalipoproteinemia, Pregnancy and lactation, 
Medications that induced hepatic steatosis, Autoimmune 
hepatitis, History of cancer, Diabetes mellitus, critical ill 
patients and BMI greater than 30 kg/m2. 

2.4. Ethical Consideration 
A written consent from each participant was obtained 

prior to data collection after explaining the aim of study. 
Each patient was given the complete unconditioned choice 
to withdraw anytime. The confidentiality of data 
throughout the study was guaranteed and the patients were 
assured that data will be used for research purpose only.  

2.5. Study Group 
All participants were subjected to the following: 

(1). History and clinical examination: 
History, general and systemic examination. Height and 

weight are measured using a well calibrated scale. The 
weight is recorded in kilogram (Kg). The height was taken 
to the level of scalp and recorded in centimeter. Body 
mass index (BMI) was calculated according to the 
following equation: 

BMI= Weight (Kg)/ (Height(m))2 
(2). Laboratory investigations: 

Five ml of venous blood were collected from each 
participant. An aseptic procedure was done in blood 
aspiration after overnight fasting of greater than 8 hours. 
Laboratory studies included thyroid- stimulating hormone 
(TSH) assessed by cobas e 411 analyzer that uses a 
patented Electro Chemi Luminescence (ECL) technology 
for immunoassay analysis. 
(3). Evaluation of MASLD 

High sensitivity B mode ultrasonography (U/S) 
examination was performed by the same experienced 
radiologist using the same instrument, a Pentax-Hitachi 

EUB6500 (Tokyo, Japan) fitted with a EUPC516 (3.5-5.0 
MHz) probe using the standard adult abdominal settings, 
throughout the study. The radiologist was unaware of the 
clinical, and metabolic baseline conditions of the subjects. 
The US evaluation consisted of a visual scoring system 
evaluating three aspects of interest: hepatorenal echo 
discrepancy, posterior echo-penetration and portal vein 
wall clarity. 

The diagnosis of MASLD is based on the following 
presence of hepatic steatosis in addition to lack of 
significant alcohol consumption and exclusion of other 
liver diseases [14]. 

2.6. Data Analysis 
Data management and analysis was done using the 

statistical package for social sciences (SPSS) version 27 for 
windows. Before the initiation of the statistical analysis, all 
scale variables including the studied parameters were tested 
for the statistical normal distribution. 

Descriptive statistics for the variables presented as 
mean, standard deviation, frequencies and percentages. 
All parameters were compared across the MASLD and 
Non-MASLD groups using the Mann-Whitney test and 
Chi-square test according to the variable types. Fisher’s 
exact test used when Chi-square test was inapplicable due 
to zero values and smaller sample size. 

Further analysis was performed using bivariate Partial 
correlation test to assess the association between MASLD 
and other parameters controlling the effect of age, sex and 
BMI, the correlation coefficient (R) value was calculated 
which is an estimator for the strength of a correlation.  

Statistically, the R value ranged between “0” for 
complete no correlation and “1” for perfect correlation, 
however, the R value below 0.4 indicates weak correlation, 
R of 0.4-0.7 moderate and R > 0.7 indicates strong 
correlation. Odds ratio was calculated as an estimator for 
the risk association, Odds ratio of > 1 indicates that the 
variable is a possible risk factor. 

In all statistical analyses, the level of significance was 
set at ≤ 0.05 to be considered as significant difference or 
correlation. All findings presented in “Tables” and 
“Figures” with an interpretation for each, using the 
Microsoft Office Word and Excel Software Version 2020. 

3. Results 

A total of 60 patients were enrolled in this study, of 
them 16 patients had MASLD contributed for 26.7%, 
namely, MASLD group, the remaining 44 patients (73.3%) 
had no MASLD, namely, No MASLD group. 

Both groups were not significantly different in their age 
and gender, (P. value > 0.05). However, females were 
dominant in both groups with female to male ratio of 4.3 
in MASLD and 3.4 in No MASLD group. Body mass 
index was not significant between the MASLD and Non 
MASLD group, (P. value = 0.827), (Table 1) 

Comparisons of different parameters between MASLD 
and Non MASLD groups revealed the following findings: 

TSH levels were significantly higher in MASLD group 
than non MASLD, the mean TSH level was 6.0 vs. 3.9  
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(mIU/l), respectively, (P. value = 0.0002). On the other 
hand, MASLD was significantly more frequent in cases 
with elevated TSH levels compared to those with Normal 
levels, 33.3% vs. 24.4%, respectively, however, the 
difference did not reach the statistical significance (P. 
value > 0.05). According to Odds ratio of 1.55, elevated 
TSH level could be a possible risk factor for MASLD, 
(Table 2 & Table 3 and Figure 1). 

4. Discussion 

Metabolic Dysfunction-associated Fatty Liver Disease 
is a complicated clinical entity which can occurs due to 
other diseases such as hypothyroidism. A lot of emerging 
information published recently suggest that hypothyroid 
induced MASLD could be a separate clinical entity, even 
suggesting possible treatment options for MASLD 
involving substitution therapy for hypothyroidism along 
with lifestyle modifications.  

Thyroid hormones (TH) are important in glycemic 
metabolism, lipid metabolism and insulin resistance. The 
role of TH in some pathological processes of MASLD 
make a possible relation between them is reasonable [15]. 
Some studies have shown that hypothyroidism is more 
common in subjects with MASLD [16], others show that 
hypothyroidism is related to the risk of developing 
MASLD, independently of other metabolic factors [17]. 

However, due to differences in study design, specific 
characteristics of investigated populations such as the race, 
differences in definition of hypothyroidism and MASLD, 
not all observational studies and meta-analyses show 
connection between hypothyroidism and MASLD but 
some studies showing the opposite [18,19,20,21]. So, 
there is still some controversy regarding this association 
and more studies are required to clarify the role of thyroid 
hormone in MASLD. 

The present study aimed to see the relationship between 
MASLD with TSH level show that, TSH levels were 
significantly higher in MASLD group than non MASLD, 
the mean TSH level was 6.0 vs. 3.9 (mIU/l), respectively, 
(P. value = 0.0002). On the other hand, MASLD was 
significantly more frequent in cases with elevated TSH 
levels compared to those with Normal levels, 33.3% vs. 
24.4%, respectively, however, the difference did not reach 
the statistical significance (P. value > 0.05).  

According to Odds ratio of 1.55, elevated TSH level 
could be a possible risk factor for MASLD. A large study 
of Guo et al. in 2018 With a number of participants was 
61,548 from 26 studies demonstrated that patients with 
MASLD had significantly higher TSH levels than those 
without MASLD and the risk of MASLD was 1.6 times 
higher in hypothyroid individuals [22]. 

Another large meta-analysis published in 2018 also by 
Mantovani A et al, with a total of 15 studies and the total 
number of subjects was 44,140 shown that overt 
hypothyroidism was associated with an increased risk of 
MASLD and the association was independently of age, 
sex, BMI, and other metabolic factors studied [23]. 

Kim D et al. study of 425 with hypothyroidism on 
replacement levothyroxine therapy and biopsy-proven 

MASLD, Found that A strong relationship between 
hypothyroidism and NASH with higher prevalence of 
NASH in these subjects [24]. 

In Chung et al. Study found that higher TSH levels is 
closely associated with MASLD independently of known 
metabolic risk factors, confirming a relevant clinical 
relationship between these two diseases [25]. 

4.1. Limitation 
1. Liver biopsies were not performed and the diagnosis 

of MASLD was based on ultrasonography only. 
2. Small sample size and the fact that the study groups 

were not sex matched. 
3. The shorter duration of the study compared with 

other studies. 
4. Other causes of hepatic steatosis were not evaluated 

(although, MASLD is the main cause of chronic liver 
disease worldwide). 

5. Conclusions and Recommendations 

5.1. Conclusions 
The results of the present study suggest that 

hypothyroidism might have a direct and/or indirect role in 
the pathogenesis of MASLD. 

5.2. Recommendations 
1. A program for early detection of thyroid function in 

patients with MASLD would be beneficial. 
2. Large studies are needed to better explained the 

effects of hypothyroidism in the pathogenesis of NASH 
and the associated histological features and may find the 
best treatment for these two combined diseases. 

3. More efforts are needed to find a solution for 
MASLD. 
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