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Abstract

Introduction: liver diseases are associated with endocrine disturbances and secondary dysfunction of endocrine organ 
which apparent hormonal imbalance.  This study aims to find out the correlation between the levels of FT3, FT4, TSH and 
severity of liver disease in Chronic Liver Disease patients.

Materials and Method: A total of 100 subjects with Chronic Liver disease satisfying inclusion and exclusion criteria 
visiting medicine OPD and admitted in IPD of Muzaffarnagar Medical College during the period of 18 months was taken 
for study which was a Cross Sectional Observational Study.Thyroid function tests which includes FreeT3, FreeT4, TSH 
was done for all patients and tests such as Anti-TPO antibodies, USG neck, Doppler thyroid, FNAC thyroid was done 
wherever indicated The liver function tests including total and direct bilirubin, total protein and albumin, AST and ALT, 
APTT, PT, INR was done for all patients and  USG abdomen and Oesophago-gastro-duodenoscopy was done wherever 
indicated.

Results: The mean duration of liver disease in our study population was 5.92 ± 4.61 years (range 1-26 years).  The mean 
FT3 levelwas 2.3059 ± 0.8883 p Mol/L.  The mean FT4 level was1.1689 ± 1.0806 ng/dL . The mean TSH level was 3.3198 ± 
1.0173 m IU/mL   The mean total bilirubin  was 8.445 ± 4.3438 mg/dL .

Conclusion: Thyroid dysfunction forms important part of spectrum of Chronic liver disease. Patients with liver disease 
should be evaluated for thyroid dysfunction periodically.
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Introduction
Cirrhosis and chronic liver disease are the leading 
causes for mortality and morbidity in the whole 
world [1] . As a consequence of increasing prevalence 
of obesity, Non-Alcoholic Fatty Liver Disease 

(NAFLD) is the leading cause of chronic liver 
disease in the western world [2] . In India, the overall 
prevalence of Non-Alcoholic Fatty Liver disease is 
5-30% [3] . The functions of liver include 1. Metabolism  
2. Biosynthesis 3. Detoxification and excretion 4. 
Storage.
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Liver diseases are associated with endocrine 
disturbances and secondary dysfunction of endocrine 
organ. This results in signs of apparent hormonal 
imbalance [4,5]. Thyroid hormone is necessary for 
normal growth, development, energy balance, 
and metabolism of the individual. It plays a role 
in determining the height of the individual by 
determining the skeletal growth [6]. It is also essential 
for neural tissue growth and development, lung 
maturation, maintenance of hepatocytes [7], renal 
tubular cells, cardiovascular function regulation and 
hemodynamics. The risk of cardiovascular mortality 
and atrial fibrillation is higher in individuals with 
subclinical hypo or hyperthyroidism [8]. Thyroid 
hormones influence hepatic lipid homeostasis 
through stimulation of free fatty acid delivery to liver 
and increase in beta oxidation of fatty acid. Through 
these mechanisms, thyroid hormones affect hepatic 
fat accumulation which leads to Non-Alcoholic Fatty 
Liver Disease [9]. Individuals with hypothyroidism are 
1.5-2 times more likely to have Chronic Liver Disease 
[10] .  Liver plays an important role in maintaining the 
level of thyroid hormone. Thyroid gland secretes 
Thyroxine (T4) and Tri-Iodo Thyronine (T3) with T4 
at the rate of 90 microgram/day and T3 at the rate 
of 6.4 microgram/day. 100% of the total T4 and 20% 
of the total T3 is secreted by thyroid gland [11]. Liver 
contributes about 30-40% of peripheral conversion of 
T4 to T3 [12] . The thyroid hormone is inactivated by 
D3 deiodinase in liver [13] . 80% of T3 and 97.5% of 
rT3 is produced by deiodination in peripheral tissue. 
Liver plays an important role in thyroid hormone 
metabolism  [14,15]  This study aims to find out the 
correlation between the levels of FT3, FT4, TSH and 
severity of liver disease in Chronic Liver Disease 
patients.

Aims and Objectives 
AIMS AND OBJECTIVES AIM To evaluate the 
Thyroid functions in patients with liver disease. 
OBJECTIVE To assess the severity of liver dysfunction 
in relation with interpretation of thyroid functions

MATERIALS AND METHODS  : A total of 100 
subjects with Chronic Liver disease satisfying 
inclusion and exclusion criteria visiting medicine 
OPD and  IPD of MMCH, during the period of 18 
months was taken for study.(2020-21) .After clearance 
from ethical committee ref no MMC/IEC/2020/70  
dated 27/01/2020 the research work was started 
in Muzaffarnagar medical college. Cross Sectional 
Observational Study in Muzaffarnagar Medical 

College . Inclusion criteria: 1. Patients with clinical, 
biochemical and radiological evidence of Chronic 
Liver Disease. 2. Patients who himself or his/her 
relatives gave consent 3. Above 18 years.Exclusion 
criteria: 1. Patients with diabetes. 2. Pregnant subjects. 
3. Patient with prior h/o thyroid disease. 4. Patient 
receiving drugs that may interfere with thyroid 
hormone metabolism and function. 5. Patients with 
any other chronic illness. 6. Below 18 years of age.  
Sample size calculation- Confidence Interval:95% (Z), 
Precision of study :15% of P(d) Prevalence(P) : 61% [15] 

. Formula :4×P(1-P)/d2 Sample size :100 . Informed 
consent was taken from the subjects who were 
included in the study. Socio- demographic details 
was recorded.  Thyroid function tests which includes 
FreeT3, FreeT4, TSH was done for all patients and 
tests such as Anti-TPO antibodies, USG neck, Doppler 
thyroid, FNAC thyroid was done wherever indicated. 
The liver function tests was done for all patients and 
tests such as USG abdomen and Oesophago-gastro-
duodenoscopy was done wherever indicated. The 
relationship between the levels of Free T3, FreeT4, and 
TSH with severity of liver disease in patients having 
chronic liver disease was analysed using appropriate 
statistical tests. Study tools Self-made questionnaire 
containing questions on socio-demographic details, 
age, gender, education, socio economic status, age 
of onset, duration of illness, smoking, alcoholism, 
exposure to risk factors, family history of thyroid 
disorders, drug history was sought. All relevant 
investigations were noted. Child-Pugh-Turkot score 
to classify the degree of cirrhosis. It ranges from 5 to 
15.

 Statistical analysis- After completing the data 
collection, data was entered and analysed using 
MSExcel and epi info. Quantitative variables were 
expressed in mean and standard deviation. Qualitative 
variables were expressed in fractions, percentage and 
proportion. The data of the quantitative variables 
was analysed by using chi-square test and qualitative 
variables by using appropriate ‘t’ test.

Results
A hospital based cross-sectional study was done on 
chronic liver disease patients admitted in department 
of General Medicine in Muzaffarnagar medical 
college and hospital, Muzaffarnagar.

Mean duration of liver disease The mean duration 
of liver disease in our study population is 5.92 ± 
4.61 years (range 1-26 years). Free T3 The mean FT3 
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level in patients included in our study is 2.3059 ± 
0.8883 p Mol/L (range 0.14-5.7 p Mol/L). Free T4 
The mean FT4 level in our patients included in the 
study is 1.1689 ± 1.0806 ng/dL (range 0.45-12.2 
ng/dL). TSH The mean TSH level in the patients 
included in our study is 3.3198 ± 1.0173 m IU/mL 
(range 0.4-5.11 m IU/mL). Total bilirubin The mean 
total bilirubin in the chronic liver disease patients in 
our study is 8.445 ± 4.3438 mg/dL (range 1.4-20.8 ) 
Of the various etiologies studied, alcohol and other 
hepatotoxic drugs accounts for 81% of liver disease. 
19% of liver disease is caused by viral etiology Of the 
100 patients, 97 (97%) had signs of liver cell failure. 
29% and 19% of the patients had upper GI bleed 
and hepatic encephalopathy respectively. 59% had 
hepatosplenomegaly, 53% of our patients had CPT 
Class C (advanced, decompensated liver disease) and 
43% of the patients had CPT Class B (moderate liver 
disease) and 4% had CPT Class A (well compensated 
liver disease)

TSH & CPT Class 
Among the study population, 22 patients (22%) had 
increased TSH and 78 had normal TSH (78%). Among 
the CPT-A patients, 3 had increased TSH (75%) and 
1 had normal TSH (25%). Those patients with CPT 
class B, 35 patients (81.39%) had normal TSH and 8 
(18.61%) had increased TSH. In CPT class C patients, 
42 patients (79.24%) had normal TSH and 11 (20.76%) 
had increased TSH. In our patients, none had reduced 
TSH to suggest hyperthyroidism. CPT class C patients 
had more prevalent hypothyroidism than CPT-B. 
P value is found to be 0.0332 and is statistically 
significant.

FREE T3 AND CPT Class 
Among the study population, 84 patients (84%) 
had reduced FT3 and 16 had normal FT3 (16%). 
Among the CPT-A patients, 1 had reduced FT3 and 
3 had normal FT3 (25% and 75% respectively). Those 
patients with CPT class B, 34 patients (79.06%) had 
reduced FT3 and 09 (20.94%) had normal FT3. In CPT 
class C patients, 49 patients (92.45%) had reduced FT3 
and 4 (7.55%) had normal FT3. In our patients, none 
had increased FT3 to suggest hyperthyroidism. More 
number of CPT class C patients had reduced FT3 than 
CPT-B patients. P value found to be 0.0008 and is 
statistically significant

FREE T4 AND CPT Class 
Among the study population, 27 patients (27%) had 
reduced FT4, 69 patients had normal FT4(69%) and 4 
had increased FT4 (4%). Among the CPT-A patients, 
1 patient (25%) had reduced FT4, 3 (75%) had normal 
FT4. Those patients with CPT class B, 09 (20.93%) 
patients had reduced FT4, 31 patients (72.09%) had 
normal FT4 and 3 (6.98%) had increased FT4. In CPT 
class C patients, 17 (32.07%) patients had reduced 
FT4, 35 patients (66.03%) had normal FT4 and 1 (1.9%) 
had increased FT4. P value is found to be 0.5217 and is 
statistically insignificant.
Correlation: TSH AND CPT
FIG 1

TSH level is found to be negatively correlated with 
Child-Pugh-Turcott score with correlation co-efficient 
of -0.062 but it is found to be statistically insignificant 
with P value 0.119086.

Correlation: FREE T3 AND CPT
FIG 2

FT3 level is found to be negatively correlated with 
Child-Pugh-Turcott score with correlation co-efficient 
of -0.674 and it is found to be statistically significant 
with P value 0.007797.
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Correlation: FREET4 AND CPT 

FIG 3

FT4 level is found to be negatively correlated with 
Child-Pugh-Turcott score with correlation co-efficient 
of -0.212 but it is found to be statistically insignificant 
with P value 0.315042.

Discussion
In our study 100 patients with chronic liver disease 
were enrolled after getting informed consent from 
the subjects. Thyroid function tests which include 
FreeT3, FreeT4, TSH were done for all patients. The 
liver function tests were done for all.  Liver cirrhosis- 
was diagnosed based on standard clinical features. 
After diagnosis, was classified according to standard 
Child-Pugh score. 

The mean duration of illness in our study 
population is 5.92 ± 4.61 years (range 1-26 years). The 
mean FT3 level in patients included in our study is 
2.3059 ± 0.8883 p Mol/L (range 0.14-5.7 p Mol/L). 
The mean FT4 level in our patients included in the 
study is 1.1689 ± 1.0806 ng/dL (range 0.45-12.2 ng/
dL). The mean TSH level in the patients included 
in our study is 3.3198 ± 1.0173 m IU/mL (range 0.4-
5.11 m IU/mL). These results are in consistency with 
study by Punekar et al [16] . The mean total bilirubin 
in the chronic liver disease patients in our study is 
8.445 ± 4.3438 mg/dL (range 1.4-20.8 mg/dL). This is 
in consistent with the study of Bianchi et al [17] . In our 
study population, patients had exposure to various 
hepatotoxic factors such as hepatotoxic drugs, alcohol, 
indigenous medications, viral causes. Of these, the 
majority includes hepatotoxic drugs, and alcohol. 
Of the 100 patients, 97 patients (97%) had signs of 
liver cell failure. 29%). In this study, 22% patients (25 
patients) with CLD have hypothyroidism. . Among 
thyroid hormone abnormalities, hypothyroidism was 
more frequently seen, and hyperthyroidism has also 

been reported. This is proposed to be due to varied 
etiology and severity. This is in consistent with the 
study by Sandeep Kharb et al [18], K.V.S. Hari Kumar 
et al [19] , G Deepika et al [1]. This is in consistent with 
Punekar et al [20] , and Joeimon JL et al [21] , El-Feki MA 
et al , Antonelli A et al [22] . In the study by Punekar et 
al [20] , 20% patients had increased TSH and in the study 
by Joeimon et al [21], 21.6% patients had increased TSH. 
But this finding does not correlate with the studies 
by Patira NK et al [23] and Mobin A et al [24] in which 
62%, 2.63% patients had increased TSH.  Among the 
study population, 84 patients (84%) had reduced FT3 
and 16 had normal FT3 (16%). This is in correlation 
with the studies by Punekar et al [20] , and Mobin A 
et al [24] where 71% and 76.3% of the patients showed 
reduced FT3 levels respectively. This finding also 
goes in consistency with D Costa L et al [25], Saleem 
WM et al [26] , Kayacetin E et al [27] , El Sawy AA et al 
[28] . Among the study population, 27 patients (27%) 
had reduced FT4, 69 patients had normal FT4(69%) 
and 4 had increased FT4 (4%). This result goes in 
correlation with Punekar et al [20] and Kayacetin E et 
al [27]. This study shows that significant decrease in 
FT3, insignificant change in FT4 and mild increase in 
TSH levels. This is in agreement with Hussein Awad 
Mousa et al [29], who found that a significant decrease 
level of T3 and an insignificant change in TSH and 
T4 levels. Takahashi et al [30] concluded that serum 
Free T3 (FT3) levels reduced in CLD. These findings 
do not go with the study conducted by G Deepika et 
al [1] showed that there was a significantly increased 
TSH and slightly decreased T3 and T4 levels. These 
findings are not in agreement with Mohamed Abdel-
Fattah ElFeki et al [31]. Several lines of evidence suggest 
a reduced dopaminergic tone as a consequence of the 
accumulation of false neurotransmitters, which might 
be responsible for raised basal TSH concentrations, as 
dopamine has been shown to exert an inhibitory effect 
in the regulation of TSH secretion [22] .  Antonelli, A., et 
al [22] result is consistent with our study who found that 
the level of TSH was significantly higher in patients 
with chronic hepatitis C. In our study,  Increase in T4 
has been observed in patients with acute and chronic 
liver disease is due to increase in Thyroxine Binding 
Globulin levels, which is synthesized as acute phase 
reactant. It can be stated that in the initial state of 
acute liver diseases the T4 production increases 
and subsequently as liver function is worsen it will 
be reduced due the higher and low concentration 
of TBG.   In our patients, none had reduced TSH to 
suggest hyperthyroidism. TSH level is found to be 
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negatively correlated with Child-Pugh-Turcott score 
with correlation co-efficient of -0.062 but it is found 
to be statistically insignificant with P value 0.119086. 
This is not in agreement with Oren R et al [32] who 
found a significant negative correlation was found 
between thyroid-stimulating hormone blood levels 
and both functional and synthetic liver function tests.  
In our patients, none had increased FT3 to suggest 
hyperthyroidism.  P value is found to be 0.0008 and 
is statistically significant. FT3 level is found to be 
negatively correlated with Child-Pugh-Turcott score 
with correlation co-efficient  and it is found to be 
statistically significant with P value 0.007797. This 
is in agreement with Fariborz Mansour-Ghanaei et 
al , Patira NK et al  reported that there is a negative 
correlation was found between Child-Pugh scores 
and serum T3 level. Also concluded that serum T3 
concentration is a good index of hepatic function, 
decreasing by the severity of liver damage. This goes 
in agreement with Hussein Awad Mousa et al [29], M 
Borzio et al who evaluated thyroid function in 33 
patients with liver disease and found that T3, FT3 and 
T3/thyroxine binding globulin and thyrotropin after 
thyrotropin releasing hormone were significantly 
reduced. Takahashi H et al conducted a study on 
thyroid hormones in different categories of liver 
disease and concluded that Serum Free T3 level is 
reduced in CLD. This is in agreement with Sandeep 
Kharb et al who studied thyroid function in 75 
patients with liver disease concluded that there was 
significantly lower T3 level. This result goes with Sanu 
A et al who found that serum T3 and FT3 showed an 
inverse correlation with serum bilirubin and positive 
correlation with serum albumin.  

Limitations of the Study Our study data 
derived from a small group of patients do not give 
enough evidence to suggest that the observed 
endocrinopathies are merely coincidental or due to 
the underlying cirrhosis. Further large- scale studies 
with a greater number of patients are required to 
confirmthe findings observed in our study.
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Conclusion
The present study revealed that cirrhotic patients 
had more prevalent thyroid dysfunction specially 
hypothyroidism. The liver has important role 
in thyroid hormone metabolism because it is 
the manufacturer of protein that bind thyroid 

hormone, such as thyroid-binding globulin (TBG), 
Transthyretin, and albumin. It is also the major site 
of thyroid hormone peripheral metabolism such as 
conjugation, biliary excretion, oxidative deamination 
and the, extra thyroidal deiodination of thyroxin 
(T4) to tri-iodo-thyronine (T3) and to reverse T3. The 
thyroid hormone is also important to normal hepatic 
function and bilirubin metabolism

As liver abnormalities worsen the T3 production 
from T4 is also reduced. It is believed this reduction 
of T3 which mainly correspond to even lower basic 
metabolism rate, can be useful due to preventing 
energy consumption. Free T3 concentration 
corresponding with the state of liver disease and it 
seems the serum T3 concentration directly related to 
liver abnormalities progress. In conclusion, thyroid 
dysfunction forms important part of spectrum of 
Chronic liver disease. Patients with liver disease 
should be evaluated for thyroid dysfunction 
periodically
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