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Abstract

Background: Thyroid hormones are essential for metabolism, which includes
liver function. Hepatic physiology is known to be impacted by hypothyroidism,
which may result in changes to liver function tests (LFTs). Still up for debate,
though, is how much these modifications differ from those of euthyroid people.
This study aims to compare liver function test parameters between hypothyroid
and euthyroid females attending a tertiary care hospital. Materials and
Methods: A comparative study was conducted among female patients
diagnosed with hypothyroidism (47) and euthyroid controls (47). Thyroid
profile and Liver function parameters, were assessed and compared between
two groups and analysed statistically. Result: The study revealed significant
differences in LFT parameters between hypothyroid and euthyroid females.
Hypothyroid patients exhibited elevated ALP, ALT, AST and total bilirubin
level indicating a potential impact of thyroid dysfunction on hepatic function.
On comparing Hypothyroid and Euthyroid we found Statistically significant
results between LFT parameters and Thyroid profile (p<0.05). Conclusion:
Significant changes in liver function are linked to hypothyroidism, which
highlights the necessity of routine LFT monitoring in those who are affected.
Complications may be avoided if hepatic abnormalities in hypothyroid patients
are identified and treated early.

INTRODUCTION

According to studies, India has a far greater
frequency than many developed countries. [l

Thyroid gland is essential for controlling metabolism,
development and other physiological processes,
including liver function. There is an intricate link
between the thyroid and liver which is shown by the
fact that thyroid hormones affect hepatic metabolism,
bilirubin clearance, and enzyme function. Liver also
controls metabolism of thyroid hormones, activation,
and degradation. Studying the interplay between liver
and thyroid is vital because any dysfunction in one
can significantly affect the functioning of other.[*2
Globally, a significant percentage of people suffer
from hypothyroidism.

Depending upon the iodine intake, age, and heredity,
the incidence can vary significantly. In India,
hypothyroidism is a serious public health concern.

A study found that among the adult study population
in eight Indian cities, the total prevalence of
hypothyroidism was found to be 10.95%.™! It is also
commonly known that women are significantly more
likely than men to have hypothyroidism. [

Among the biochemical alterations associated with
hypothyroidism, a condition characterised by
decreased thyroid hormone synthesis, are changes in
liver function tests (LFTs). Alkaline phosphatase
(ALP), aspartate aminotransferase (AST), and
alanine aminotransferase (ALT) have been found to
be elevated in hypothyroid people in a number of
investigations,  suggesting  potential  hepatic
dysfunction. Moreover, changes in protein synthesis
and anomalies in bilirubin metabolism have also been
noted. These alterations are thought to be caused by
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a number of causes, including altered bile flow,
building up of fat, and impaired hepatic metabolism,
however the precise mechanisms are still being
studied. As there is little data comparing the liver
function parameters of hypothyroid and euthyroid
females, especially in the Indian population, despite
these correlations, we aimed to measure the
biochemical markers of hepatic function in
hypothyroid and euthyroid females attending a
tertiary care and to compare these parameters.

MATERIALS AND METHODS

After obtaining Institutional Ethics Committee
approval this Comparative study was conducted
among the 94 patients at a tertiary care hospital to
compare liver function test (LFT) parameters
between hypothyroid (47) and euthyroid (47)
females.

Inclusion Criteria

Female patients between 18 — 50 years, newly
diagnosed with hypothyroidism and those with

normal thyroid function (euthyroid), attending the
endocrinology OPD or attending the hospital for
routine check-ups or Master Health checkup and
those who have given written informed consent were
included in the study.

Exclusion Criteria

Previous liver diseases, taking hepatotoxic drugs,
alcoholism, adults with known psychiatric illness,
acutely ill patients, diabetes, hypertension, pregnant
and lactating mothers were excluded from the study.
After  obtaining relevant clinical history,
demographic details and thyroid function test results
(TSH and T4) were collected. Under aseptic
precautions 4 ml of blood samples were collected for
analyzing LFT parameters, using fully automated
cobas 6000 analyzer. Serum bilirubin, alanine
aminotransferase (ALT), aspartate aminotransferase
(AST), alkaline phosphatase (ALP), total protein, and
albumin levels were measured. Unpaired t test was
used as Statistical test to compare the LFT values
between the two groups.

RESULTS

Table 1: Characteristics of patients.

Variables Euthyroid (n = 47) Hypothyroid (n = 47) p-value
Age (years) 45.04 + 3.68 45.37 +3.48 0.6562

FT4 (mg/dL) 1.37 +0.17 0.62 +0.18 0.0001*
TSH (mIU/mL) 2.60+0.83 28.69 + 24.32 0.0281*

*p = <0.05 considered as significant

The [Table 1] shows the Characteristics of patients.
The mean & SD of age among Euthyroid and
hypothyroid are 45.04 + 3.68 and 45.37 + 3.48 years
respectively. The mean & SD of FT4 and TSH among
Euthyroid are 1.37 £ 0.17 and 2.60 + 0.83. The mean

& SD of FT4 and TSH among Hypothyroid are 0.62
+ 0.18 and 28.69 + 24.32. On comparing Euthyroid
and hypothyroid individuals we found statistically
significant with FT4 (0.0001), TSH (0.0281).

Table 2: Liver Function test among Euthyroid and Hypothyroid

Variables Euthyroid (n = 47) Hypothyroid (n = 47) p-value
Total Bilirubin (mg/dl) 0.53 +£0.90 0.84 £0.37 0.0315*
ALT (IU/L) 2482+1.21 33.56 £4.21 0.0267*
AST (1U/L) 28.12 +3.52 35.85+0.17 0.0061*
ALP (1IU/L) 73.91+£0.79 95.07 £0.25 0.0011*
Total Serum protein (g/dl) 8.96+1.04 10.18 £1.32 0.0401*
Albumin (g/dI) 434+1.25 4.28+0.91 0.0600

*p = <0.05 considered as significant

Liver Function test among Euthyroid and
Hypothyroid were demonstrated in the table 2. The
liver function test parameters like Total serum
Bilirubin, ALT, AST, ALP and Total serum protein
were increased among the hypothyroid patients than
the Euthyroid patients. In our study only Serum
Albumin was elevated more in Euthyroid individuals
than the hypothyroid patients. On comparing two
groups we found statistical significance for Total
serum Bilirubin (0.0315), ALT (0.0267), AST
(0.0061), ALP (0.0001) and Total Serum protein
(0.0401).

Euthyroid = Hypothyroid

Figure 1: shows AST, ALT, ALP among two groups
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S.Bilirubin T.Protein

Euthyroid ™ Hypothyroid

Figure 2: shows Serum Bilirubin and Total serum
protein among two groups

DISCUSSION

Our study compared the liver function test (LFT)
parameters in hypothyroid and euthyroid females
who were attending a tertiary care hospital. Thyroid
hormones are peculiar in the fact that they are the
only amine hormones containing iodine in the
vertebrates. These hormones greatly control oxygen
consumption and rate of metabolism of all cells
including hepatocytes.[! Hepatic metabolism is
known to be impacted by thyroid dysfunction, and
our results are consistent with previous research that
links hypothyroidism to changes in liver function.
Our study observed significantly elevated levels of
serum ALT, AST, ALP, total serum protein and total
bilirubin in hypothyroid females compared to their
euthyroid counterparts.

A similar comparative study by Hasan AH et al found
that the levels of ALT, ALP, and AST are elevated
among hypothyroid patients.’] - Another similar
comparative study by Tamang B et al found that
compared to euthyroids, hypothyroids had noticeably
greater levels of liver enzymes and blood bilirubin
which is exactly same as our present study results. In
both the study, the serum albumin levels were
significantly lower in the hypothyroid group.
Yadav A et al did a study and found Serum ALT,
AST, ALP, and total protein levels were considerably
higher in subjects with overt hypothyroidism than in
controls, while subclinical hypothyroid patients also
had significantly higher levels of these parameters.
Furthermore, in overt hypothyroidism, FT3 and FT4
had a negative connection with AST, while TSH
demonstrated a strong positive correlation with both
AST and ALP readings.™

Another study by Ajala MO et al found Total
Bilirubin among the Hypothyroid were increased
when compared with Euthyroid and the same finding
were observed in our study with statistical
significance p = (0.0315).01%

Other studies by Chung GE et al and D'Ambrosio R
et al showed liver function test parameters are
increased among hypothyroid group and also
indicated that most of the hypothyroid patients had
associated Non-alcoholic fatty liver disease.['*12 Yet

another study by He W et al also reported the same
findings.[*®

Abnormalities of liver enzymes in hypothyroidism
occurs due to alteration in metabolism of lipids,
hypothyroid myopathy or because of hepatic
steatosis.[”] Thyroxine deficiency can cause decrease
in mitochondrial oxidative capacity, glycogenolysis
becomes abnormal and the cells become resistant to
insulin. All these factors result in atrophy of type 2
muscle fibres selectively which are dependent on
glycolysis for energy. As a compensatory mechanism
to this loss, there occurs increased accumulation of
glycosaminoglycans in the muscle, increase in
connective tissue and increase in muscle fibres occur
which results in muscle hypertrophy. Decreased ATP
turnover, decreased myosin ATPase activity and
decreased contractility of actin myosin units can lead
to muscle involvement. Due to changes in
permeability of muscle cell membrane the serum
muscle enzyme levels get increased even in the
absence of symptoms or abnormalities in the
structure of the muscle.['4

There are several reasons for the changes in liver
function measures observed in hypothyroid people,
such as reduced hepatic blood flow, modified lipid
metabolism, and a general decline in metabolic rate.
Hepatic dysfunction may result from a lack of thyroid
hormones, which are essential for preserving healthy
liver function,[*56]

In hypothyroidism due to increased ratio between
membrane cholesterol and phospholipid, the fluidity
of cell membrane gets altered resulting in changes the
number of transporters in canalicular membrane and
the changes are also seen in the enzymes, including
sodium potassium ATPase which results in increased
ALP levels.[!

In hypothyroidism activity of hepatic bilirubin UDP
glucuronyl transferase is increased while activity of
p-nitrophenol transferase is decreased. There occurs
a 50% decline in bile flow, excretion of bile salts and
an increased serum levels of conjugated bilirubin
occurs.[*7]

CONCLUSION

Our study highlighted the relationship between
thyroid dysfunction and hepatic health. In contrast to
their euthyroid counterparts, the results show that
hypothyroid participants had higher levels of liver
enzymes, including ALT, AST, and ALP, as well as
different bilirubin and protein profiles. These data
show that hypothyroidism may contribute to
subclinical hepatic impairment, presumably due to
metabolic derangements, lower hepatic blood flow,
or downstream consequences such as non-alcoholic
fatty liver disease (NAFLD). In the end, treating
hypothyroidism holistically—that is, by addressing
hepatic and endocrine health—may enhance patient
outcomes and lessen systemic problems.
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