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Non-alcoholic fatty liver disease is a leading cause of chronic liver disease and has a high
prevalence globally. The principal causes range from obesity, hypertriglyceridemia, diabetes
mellitus and other endocrinopathies to drugs and certain metabolic disorders. Hypothyroidism
associated with non-alcoholic fatty liver disease has raised concerns over recent years but
there is limited substantive data to support this evidence. Objective: To ascertain the existing
prevalence of hypothyroidism in non-alcoholic fatty liver disease patients presenting to a
tertiary care hospital. Methods: It was a descriptive cross-sectional study that was executedin
the Medical Department of King Edward Medical University, Mayo Hospital, Lahore from 30th
July 2022 to 29th July 2023. A total of 215 patients with diagnosed non-alcoholic fatty liver
disease on ultrasound were enrolled after taking informed consent and their Thyroid profilei.e.,
measurement of serum thyroid stimulating hormone, free tri-iodothyronine and free thyroxine
was done. Results: From a total of 215 patients, 7(3.3 %) belonged to the age bracket of 20-40
yearsand 208(96.7 %)in the age range of 41-60 years with a female preponderance of 118(54.9%)
and male 97(45.1%). Mean age was reported to be 50.79 + 3.95 years and BMI| was 23.09 + 3.93
kg/m2.The overall prevalence of hypothyroidism was reported in 42 (19.5%) patients.
Conclusions: It was concluded that there is a high prevalence (19.5%) of hypothyroidism in
patientswith non-alcoholic fatty liver disease.

INTRODUCTION

Nonalcoholic Fatty Liver Disease (NAFLD) known as
Metabolic dysfunction-associated steatosis Liver Disease
(MASLD) is one of the major determinants of chronic liver
disease and has an approximate global prevalence of about
32% that varies substantially geographically[1]. Therise is
attributed to varying degrees of obesity, Type 2 Diabetes
mellitus (T2DM), and other metabolic, genetic,
environmental and socio-economic factors. NAFLD entails
a diverse clinical range spanning from asymptomatic
disease to a relatively benign nonalcoholic fatty liver
(NAFL), plain steatosis to steatosis with varied levels of
inflammation and fibrosis [2...]. An estimated 20% of
simple steatosis progresses to non-alcoholic
steatohepatitis (NASH) which further progresses to
cirrhosis and is labelled as an accelerating determinant of
hepatocellular carcinoma worldwide [3, 4]. The triggering
factors that contribute to the advancement from simple

steatosis to NASH are manifold but are mainly attributed to
the liver-related complications of metabolic syndrome,
mainly hyperinsulinemia[5]. NAFLD is usually an incidental
finding on imaging such as ultrasound or CT scan. Liver
biopsy remains the definitive benchmark for diagnosis of
NAFLD and NASH [6]. Hypothyroidism, marked by a
decreased level of thyroid hormone(free T4)in the blood, is
believed to have an association with NAFLD [7]. It is
strongly related to metabolic syndrome which comprises
three main components insulin resistance, dyslipidemia
and obesity [8, 9]. The impact of thyroid hormones on
hepatic physiology and fat metabolism is a complex
phenomenon that involves cross-level cellular and
molecular interactions[10]. Increased circulating levels of
thyroid stimulating hormone (TSH) lead to decreased
lipoprotein lipase activity further enhancing the
accumulation of triglycerides within the liver and higher
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levels of proinflammatory adipokines are also contributors
to hepaticinflammationand fibrosis[11]. Growing evidence
suggests a plausible relationship between hypothyroidism
and NAFLD. Various epidemiological studies conducted
globally have proved a positive association between the
two conditions [12]. Limited local data involving a smaller
sample size also approves of this association[13]. Owing to
the scarcity of local data showing a relationship between
low levels of thyroid hormonesand NAFLD.

This study aims to ascertain the magnitude of this problem
in our population to guide policymakers about this
escalatingperil.

METHODS

This descriptive cross-sectional study was carried out in
the Medical Department of King Edward Medical University,
Mayo Hospital, Lahore from 30th July 2022 to 29th July
2023. A sample size of 215 patients was calculated
employing Epi - the info software of Centers for Disease
Control (CDC), using 16.8 % frequency of hypothyroidism
[14],5 % margin of errorand 95% confidence level. Patients
of both genders, in the age range of 18 - 60 years with
ultrasound-proven NAFLD and having any of the symptoms
like weight gain, constipation, muscle weakness or pain,
joint pains, pale, dry skin, unusual tiredness etc. were
selected via non-probability consecutive sampling
technique. Patients with a prior history of hepatitis B virus
(HBV), hepatitis C virus (HCV), liver cirrhosis, thyroid
surgery, cerebrovascular accidents of both ischemic and
hemorrhagic nature, ischemic heart disease, congestive
cardiac failure and active alcohol consumption of
30grams/day formenand 20grams/day forwomenwere not
taken into consideration. After getting acceptance from
the College of Physicians and Surgeons Pakistan (CPSP)
Research Evaluation Unit (REU), reference number
CPSP/REU/MED-2020-066-16666, and ethical approval
from the Institutional Review Board (IRB) of King Edward
Medical University, Reference No 585/RC/KEMU, all
patients conforming to the selection criteria were enrolled
aftertakinginformed writtenand verbal consent. Following
registration, a complete medical history was taken and a
clinical examination was done. 3ml of venous blood was
collected and the sample was submitted to the hospital's
main laboratory for estimation of serum TSH and free T4
levels. The reported results were recorded in a specially
designed proforma. On completion of the desired sample
size, the collected data was submitted and evaluated by
computer software SPSS Version 25.0. Age, serum TSH,
FT4 and BMI of the patients were calculated as mean and
standard deviation (Mean + SD). Nominal data like gender,
hypothyroidism, hypertension, diabetes, obesity, smoking
and geographical area were presented in the form of
frequencies and percentages. Stratification using the Chi-
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square test was employed for demographic as well as
clinical variables and a p-value less than or equal to 0.05
(p<0.05)was taken as statistically significant.

RESULTS

Out of a total of 215 patients, a female preponderance was
noted i.e., 118 (54.9%) compared to 97 (45.1%) male with a
mean age of 50.79 + 3.95 years, out of which 7(3.3%) had
age range of 18-40 years and 208(96.7%) were in the 41-60
years' age group. BMI was calculated to be 23.09 + 3.93
kg/m2. Mean TSH was calculated to be 4.1+ 2.3 mU/L and
mean Free T4 levels were reported to be 5.7 + 2.9 pg/dl
(Table1).

Table1: Distribution of Demographic and Clinical Variables

Demographic Variables
18-40 7(3.3%)
Age (Years) 40-50 208(96.7%) 50.79+3.95
Gender Male 97(45.1%) B
Female 118(54.9%)
Geographical Rural 85(39.5%) )
Location Urban 130(60.5%)
Clinical profile
BMI( kg/m?’) 0(0%) 23.09+3.93
TSH(mU/L) 0(0%) 41+2.3
Free T4( pg/dl) 0(0%) 5.7+2.9
Diabetes 57(26.5%) -
Hyperlipidemia 39(18.1%) -
Hypertension T4 (34.4%) -
Smoking 39(18.1%) -
Obesity 49(22.8%) -
Hypothyroidism 42(19.5%) -

Out of the total enrolled patients,42(19.5%) had
hypothyroidism(Figure1).
Prevalence of Hypothyroidism in Enrolled Patients

Hypothyroidism

B Normal

Figure 1: Prevalence of Hypothyroidism in Enrolled
Patients

Prevalence of hypothyroidism comprised mostly malei.e.,
23(10.7%)and in the 40-60-year age rangei.e., 39(18.1%). A
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very significant proportion of the patients were found to be
hypertensive i.e., 74 (34.4%) of which 29 (13.5%) had
hypothyroidism (p<0.000) whereas 13 (6.1%) normotensive
patients also had hypothyroidism. This was followed by
diabetics who comprised57(26.5%) of patients whereas 39
(18.1%) patients had hyperlipidemia. Smoking and obesity
were also the major determinants of hypothyroidism in the
sampled population i.e., 39 (18.1%) were smokers and 49
(22.8%)were obese. Based on geographical distribution, 85
(39.5%) patients belonged to rural areas whereas 130
(60.5%)wereresidents of urbanareas(Table 2).

Table 2: Stratification of Hypothyroidism in NAFLD Patients
concerning Demographic Variables Using Chi-Square Test(n=215)

Hypothyroidism
Variables Total p-Value
Yes No
18-4 3(42.8% 4(57.2% 7
Age (Years) 840 ( ) { ) 0.35

40-60 |39(20.2%)|169(79.8%) | 208

Male 23(23.7%) | 74(76.3%) 97
Gender 0.17
40-60 | 19(16.1%) | 99(83.9%) 18

Rural | 15(17.6%) | 70(82.4%) 85
27(20.8%) [ 103(79.2%) | 130

Geographical
location Urban

0.603

Total 42(19.5%) | 173(80.56%) | 215 -

Stratification of hypothyroidism in NAFLD patients
concerningthe clinical variables was analyzed(Table 3).

Table 3: Stratification of Hypothyroidism in NAFLD Patients
Concerningcomorbidities Using Chi-Square Test(n=215)

Hypothyroidism
Variables Total p-Value
Yes No
10(17.5%) | 47(82.5%
Diabetes Yes ( ) ( ) o7 0.846

No 32(20.3%) | 126(79.7%) | 158

e | Yes | ow@1w) [s0(eew | 38 |
ripi mi .
YPeTRIdemIa T 1 33(18.8%) | 143(81.2%) | 176

) Yes 29(39.2%) | 45(60.8%) 74
Hypertension 0.000
No 13(9.2%) [128(90.8%) 141

. Yes 8(20.5%) | 31(79.5%) 39
Smoking 0.509
No 34(19.3%) | 142(80.7%) | 176

. Yes 9(18.4%) | 40(81.6%) 49
Obesity 1.000
No 33(19.9%) [ 133(80.1%) | 166

Total 42(19.5%) | 173(80.5%) | 215 -

DISCUSSION

NAFLD, one of the chief contributors of chronic liver
disease and a precursor to cirrhosis, has a varied clinical
spectrum with progression to hepatocellular carcinoma in
certain cases [3, 4]. Mainly attributed to a sedentary
lifestyle, genetics, obesity, insulin resistance,
hypertension, dyslipidemias, endocrinopathies like type 2
diabetes mellitus, hypothyroidism, hypopituitarism etc.,
the list is long. The etiopathogenesis involves a complex
interplay of genetic, molecular and cellular mechanisms
that mostly revolve around lipid metabolism and insulin
resistance [10]. Le and colleagues ascertained a 35.3%
prevalence of NAFLD in North America whereas a
prevalence of 47.8% was found in a meta-analysis
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conducted by Riazi et al., involving 15,178 patients [15, 1].
Among North American patients, NAFLD was prevalent in
63.7% of Hispanics, 56.8% of non-Hispanic whites and
46.2% of non-Hispanic blacks [16]. In Asia, the highest
number of pre-existing cases of NAFLD reported tobe 42%
were found in Southeast Asia, with the greatest combined
prevalence determined in Iran (38.07%) and the lowest in
Japan(22.28%)[17,1]. In2022, a study was carried out by
Fanetal., whoreported lower FT4 levelsin NAFLD patients
compared to controls (8.93 pg/dl versus 8.76 pg/dl). Mean
TSH levels were also found to be higher in patients having
NAFLD i.e., 1.97mIU/L versus 2.52 mlU/L in the healthy
individuals[18]. The result showed that in 47,217 patients of
NAFLD/NASH from 11 studies, there were statistically
significant higher levels of TSH compared to healthy
controls. Another meta-analysis conducted in 2021 on
14,514 participants from 17 different studies labelled
elevated TSH to be anisolated risk determinant for NAFLD,
with free T4 being significantly associated and no
association of free T3[19]. In our cohort, the prevalence of
hypothyroidism was found in 42 (19.5%) patients, although
a female preponderance of 54.9% was observed in our
study population only 8.8% were found to be hypothyroid
whereas 10.7% of male had hypothyroidismand morein the
40 -60 years' age group. Our findings were somewhat by
Vidal-Cevallos et al., who demonstrated that male were
more likely to have NAFLD (72.8%) compared to female
(50.8%). Their cohort also included more patientsin the 41-
50 years' age group (80.7%). A prevalence of 22.4% of
hypothyroidism in NAFLD patients was observed by Vidal-
Cevallos et al., which was congruent with our results[20].
Theresults of our study greatly differed from Memon et al.,
who calculated the prevalence of sub-clinical
hypothyroidism to be 34.62% and overt hypothyroidism to
be 6.92% out of atotal of 130 patients with 83(63.8%) of the
patients having NAFLD and NASH [13]. This wide variation
in results may be attributed to different geographical
locations and ethnicity. Our cohort mainly belonged to
Lahore, anurbanareawhereas Memon conducted his study
on the rural population of Tandu Muhammad Khan, a
division of Hyderabad in Sindh province. In our study, 96.7%
of the patients had an age range of 41-60 years of which
18.1% had hypothyroidism whereas only 1.4% of NAFLD
patientsin the 18-40 years'age group had hypothyroidism.
Obesity, characterized by a BMI of >25kg/m2 for Asians and
>30kg/m2 for the remaining parts of the world, also serves
as a strong predictor of NAFLD, implying a poorer
prognosis. Inour study, 49(22.8%)patients were obese and
the mean BMI of the entire cohort was found to be 23.09 +
3.93 kg/m2. The correlation between high BMI in
hypothyroid patients and NAFLD was also observed by
Zeng who calculated a mean difference of 3.39 and a p-
value of <0.000001[19]. There were certain limitations of
our study. The study was conducted on a relatively small
cohort, belonging to a certain geographical area and with
low socio-economic status with limited access to
healthcare facilities. The cohort also included fewer
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patients in the 18-40 years' age group. So we recommend
large, multi-centred studies from all provinces of Pakistan,
of different ethnicities and geographical areas, with
extended age groups and all socio-economic classes. The
pooled data will give a better overview of the prevalence of
hypothyroidism in NAFLD patients in our population. Since
asignificant prevalenceisreportedinour study, we need to
take measures to ensure and stress the significance of a
well-balanced diet and active lifestyle achieved through
consistent physical activity to be introduced in all
government and public sector educational institutions and
workplaces. Timely intervention by educating the masses
about the hazards associated with this disease will not only
curb the rising incidence of NAFLD and NASH but will also
help prevent cirrhosis which will lessen the healthcare
burdenonthegovernment.

CONCLUSIONS

It was concluded that the prevalence of hypothyroidism in
our study population was higher in male, in the older age
group, having a higher BMI >23kg/m2 and inhabitants of
urban areas. The frequencies of observed variables like
smoking, hypertension, diabetes and obesity were also
high but post-stratification results yielded significance
only for hypertension(p<0.0000).
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