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Thyroid Dysfunction in Patients with Liver 
Cirrhosis and its Association with the Severity 
of Liver Disease: A Cross-sectional Study

IntrOductIOn
India belongs to the lower-middle income countries and liver cirrhosis 
was the 8th leading cause of death among these countries in the 
year 2019 [1]. India is currently passing through a cultural transition 
with an escalating adoption of western lifestyle especially sedentary 
habits and diet including alcohol consumption. This has contributed 
significantly to the increase in the incidence of liver diseases in India. 
Liver disease is a leading cause of death in India: it has moved from 
the 13th to 10th leading cause of death and the number of deaths 
has nearly doubled since 1990 [2]. In Goa, which is the center of the 
present study, chronic alcohol use is a major cause of morbidity as 
well as mortality with as much as 11% of deaths attributed to liver 
disease secondary to chronic alcohol consumption [3]. 

There exists a complex interrelation between the thyroid hormones 
and liver physiology in health and disease. The liver plays an 
important role in the activation, transport and inactivation of 
the thyroid hormones. The liver along with the thyroid gland and 
kidneys is involved in the conversion of inactive Thyroxine (T4) to 
active Triiodothyronine (T3) [4]. It is also the site for synthesis and 
secretion of the three major thyroid hormone-binding proteins i.e. 
Thyroxine-Binding Globulin (TBG), transthyretin and albumin which 
act as carriers of thyroid hormone.

Alteration in thyroid hormone functioning in liver disease is an 
established fact in medical literature [5]. The most common thyroid 
hormone profile in cirrhosis of liver is a low total T3 and free T3 
secondary to reduced activity of deiodinase type 1 and increased 
conversion to rT3 [6,7]. These biochemical parameters have been 
used to see response to medical therapy in patients with Alcoholic 
Liver Disease (ALD) and also has prognostic implications in these 
patients [8]. Conversely, low total T3 and free T3 levels are regarded 
as an adaptive hypothyroid state to reduce basal metabolic rate 

within the hepatocytes and preserve liver function and total body 
protein stores [9]. On the other hand, the free T4 levels remain low 
or unchanged and the TSH levels remain normal or slightly raised in 
chronic liver diseases [10]. 

In India, similar to many developing countries, there are a few studies 
assessing the relation between liver disease and thyroid function 
and no such study has been reported in the state of Goa. Hence, 
this study was conducted to assess the association between the 
thyroid hormone levels and severity of liver disease expressed in 
terms of child pugh score in tertiary care hospital in Goa [11]. The 
current study also attempts to evaluate if thyroid hormone levels 
can be used as an independent predictor of prognosis in patients 
with liver cirrhosis.

MAterIAls And MethOds 
The cross-sectional observational study was conducted in 
Department of Internal Medicine at Goa Medical College, 
Bambolim, Goa, India (tertiary care hospital), from October 2019 to 
September 2020. Ethics approval was obtained from Institutional 
Ethics Committee (Letter no IEC-GMC/Oct-!9/E-5) of Goa Medical 
College and Hospital prior to commencement of the study. The 
study included 100 patients with liver cirrhosis admitted under the 
Department of Medicine. The sampling method used was universal 
sampling, and hence all the patients admitted during the study 
period who fulfilled the inclusion criteria were included in the study. 

Inclusion criteria: Patient aged 12 to 80 years admitted in the 
Medicine ward with established liver cirrhosis who consented to 
participate in the study were included.

Exclusion criteria: Patients who had a pre-existing thyroid disease, 
those on drugs known for interfering with thyroid functions and those 
in sepsis, cardiac or renal failure were excluded from the study. 
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ABstrAct
Introduction: There exists a complex relation between the thyroid 
hormones and liver physiology in health and disease. The liver 
along with the thyroid gland play a significant role in the conversion 
of inactive Thyroxine (T4) to active Triiodothyronine (T3). The most 
common thyroid hormone profile in cirrhosis of liver is a low total 
T3 and free T3, secondary to reduced activity of deiodinase type 1 
and increased conversion to reverse Triiodothyronine (rT3).

Aim: To assess the association between the thyroid hormone 
levels and severity of liver disease, expressed in terms of child 
pugh score in tertiary care hospital in Goa. 

Materials and Methods: This cross-sectional observational study 
included hundred patients with liver cirrhosis, admitted at a tertiary 
care hospital in Goa, from October 2019 to September 2020. The 
thyroid hormone levels were estimated from an early morning 
fasting blood sample within 24 hours of admission, once the patient 

satisfied the inclusion criteria. The Child Turgott Pugh scoring 
system was used to classify patients as per their severity of liver 
disease. The data was entered and analysed in Statistical Package 
for Social Sciences (SPSS) software version 14.0.

results: There were 95 males and 5 females. The study showed 
low mean levels of total T4 and free T3 in patients with cirrhosis of 
liver, which was significantly associated with Child Pugh classes 
of liver dysfunction. There was an association between levels of 
free T3 and the classes of Child Pugh score. The difference in the 
mean levels of TSH, total T3 and free T4 across the Child Pugh 
classes were not statistically significant. 

conclusion: The study showed low free T3 levels in patients 
with cirrhosis of liver as seen in similar studies done in various 
settings. Thus, Thyroid Function Tests (TFTs) especially free T3 
levels have a considerable potential to be used an independent 
predictor or a proxy to prognosis in patients with liver cirrhosis. 
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Procedure
The diagnosis of cirrhosis was established by radiological means 
using ultrasound findings showing shrunken coarse echotexture of 
liver supported by clinical and biochemical parameters. The thyroid 
hormone levels were estimated using electro-chemiluminescence 
assay after collecting an early morning fasting blood sample within 
24 hours of admission once the patient satisfied the inclusion criteria.

Child turgott Pugh scoring system

The Child Turgott Pugh scoring system is used to predict prognosis 
and mortality in patients with liver cirrhosis. Child Pugh score is 
calculated using serum bilirubin, serum albumin, prothrombin 
time, grade of hepatic encephalopathy and ascites [11]. Scores 
representing the increasing severity of liver dysfunction: 

Score 5-6: Class A•	

Score 7-9: Class B•	

Score 10-15: Class C •	

stAtIstIcAl AnAlysIs 
The data was entered and analysed in Statistical Package for Social 
Sciences (SPSS) software version 14.0. The continuous variables were 
expressed in mean±SD while categorical variables were expressed 
in frequency and percentage. The Analysis of Variance (ANOVA) was 
used to test the significance of continuous variables within classes. In 
all tests a p-value <0.05 was considered statistically significant.

results
A total of 100 patients admitted with cirrhosis were included in the 
study, of which 95 were males and five were females. Based on 
the child turgott pugh score, class A included 15 patients, class B 
included 26, and class C included 59 patients. Thus a majority of 
59 patients came at advanced stage of liver dysfunction. There was 
no significant difference in mean age across the three child pugh 
categories, with a p-value of 0.73 [Table/Fig-1].

Child pugh class n
Mean age (years) 

(Mean±Sd) p-value

Class A 15 47.87±11.54

0.73
Class B 26 45.62±10.49

Class C 59 47.27±9.62

Total 100 46.93±10.08

[table/Fig-1]: Frequency distribution of class of child pugh score and its association 
with age.

tFts vs Child pugh class
Mean 

 difference 
Standard 

error
p-

value

95% CI

lower 
bound

upper 
bound

Total T4 

(µgm/dL)

Class A
B 0.42 0.67 0.81 -1.19 2.02

C 1.36 0.60 0.06 -0.06 2.79

Class B
A -0.41 0.67 0.81 -2.02 1.19

C 0.95 0.49 0.13 -0.21 2.11

Class C
A -1.36 0.60 0.06 -2.79 0.06

B -0.95 0.49 0.13 -2.11 0.21

Free T3 
(pg/mL)

Class A
B -.033 0.23 0.34 -0.89 0.23

C 0.15 0.21 0.74 -0.34 0.65

Class B
A 0.33 0.23 0.34 -0.23 0.89

C 0.48 0.17 0.02 0.08 0.89

[table/Fig-3]: Posthoc analysis (Tukey HSD) showing pairwise comparison of mean 
total T4 and Free T3 levels across class of child pugh score.
p-value <0.05 was considered significant

thyroid Function 
tests (tFts)

Mean 
difference 
(Mean±Sd)

Standard 
error

95% CI for 
mean

F Statistic
p-

value
lower 
bound

upper 
bound

Total T3 
(ng/mL)

Class A 0.81±0.35 0.09 0.61 1.00

0.43 0.65
Class B 0.91±0.42 0.08 0.74 1.08

Class C 0.84±0.39 0.05 0.73 0.94

Total T3 0.85±0.39 0.04 0.77 0.93

Total T4 
(µgm/dL)

Class A 6.92±1.86 0.48 5.89 7.95

3.59 0.031
Class B 6.50±2.09 0.41 5.66 7.35

Class C 5.56±2.12 0.28 5.01 6.11

Total T3 6.01±2.13 0.21 5.59 6.43

TSH 
(µIU/mL)

Class A 2.47±1.28 0.33 1.76 3.17

2.56 0.08
Class B 2.08±1.09 0.21 1.64 2.52

Class C 1.69±1.32 0.17 1.35 2.04

Total T3 1.91±1.28 0.13 1.66 2.16

Free T3 
(pg/mL)

Class A 1.88±0.49 0.13 1.61 2.15

4.01 0.02
Class B 2.21±0.76 0.15 1.90 2.51

Class C 1.72±0.75 0.10 1.53 1.92

Total T3 1.87±0.74 0.07 1.73 2.02

Free T4 
(µgm/dL)

Class A 1.06±0.17 0.04 0.97 1.15

0.61 0.54
Class B 0.99±0.19 0.04 0.91 1.06

Class C 0.99±0.23 0.03 0.94 1.06

Total T3 1.00±0.21 0.02 0.96 1.05

[table/Fig-2]: Comparison of mean levels of TFTs across classes of child pugh 
score {Class A (n=15), Class B (n=26), Class C (n=59) and Total T3 (n=100)}.
p-value <0.05 was considered significant

[Table/Fig-2] shows the mean levels of total T3, T4, TSH and free T3, 
free T4 in the different child pugh categories and its association with 
thyroid hormone levels. The mean levels of total T4 were highest i.e. 
6.92 µgm/dL in child pugh category A. Whereas, the mean total T4 

levels were lowest i.e. 5.56 µgm/dL in child pugh category C. Also, 
there was a statistically significant difference in mean total T4 levels 
across the child pugh classes, with an F-statistic of 3.59 and a 
p-value of 0.031. This implies that patients with severe liver disease 
had a lower level of total T4.

Similarly, there was a statistically significant difference in mean levels 
of free T3 across the three child pugh classes, with the highest mean 
level of free T3 i.e. 2.2 pg/mL being reported in the child pugh class B. 
In contrast, there was no significant difference in mean total T3, Free 
T4 and TSH levels across the child pugh categories of liver cirrhosis.

Based on the statistically significant association between total T4 and 
free T3, these were subjected to posthoc analysis to assess if there 
was a statistically significant association within the class. As depicted 
in [Table/Fig-3], the intraclass comparison was not statistically 
significant for mean total T4 levels. In contrast, there was a statistically 
significant difference in the mean free T3 levels across the child pugh 
class B and class C with a with a p-value of 0.02. This could indicate 
an association of free T3 levels with a higher child pugh score.

dIscussIOn
The present study was designed to assess the association between 
the thyroid hormone levels and severity of liver disease expressed in 
terms of child pugh score. A majority of the patients enrolled in the 
study were males. This could be due to the fact that chronic alcohol 
use is a major contributor toward liver disease related mortality in 
Goa and the prevalence of male pattern of alcohol consumption 
reported among the Goa population [3,12]. A majority of the patients 
enrolled in the study belonged to the child pugh class C, thus had a 
severe liver dysfunction, based on the child pugh classification. 

The levels of mean total T4 and free T3 were found to be lower in 
patients with higher child pugh score. On assessment of difference 
in mean thyroid hormone levels, it was observed that there was a 
significant difference in mean T4 and free T3 across the three child 
pugh classes of severity of liver disease. This finding suggests an 
association between mean T4 and free T3 across the classes of child 
pugh classes. In contrast, there was no such statistical association 
between T3, free T4, and TSH levels across the child pugh classes. 
This findings are similar to a study done in Lucknow, India by Verma 
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SK et al., where it is reported that a lower free levels are found in 
patients with increasing severity of liver disease [13]. Similar findings 
were reported by Patira NK et al., in Rajasthan, India, Taş A et al., in 
Turkey and Kayacetin E et al., in Turkey [14-16]. 

There are several hypothesis postulated for the low levels of free 
T3 observed in severe liver disease. The most common hypothesis 
for the low free T3 levels in liver disease is the reduced levels of 
Type I deiodinase and hence reduced peripheral conversion of T4 
to T3 [15,17-20]. Alcohol intake is also associated with impaired 
deiodinase activity [21]. Since chronic alcohol use contributes to 
the majority of liver disease in Goa, it may be a contributing factor in 
reduced levels of total T4 and free T3 observed it the study findings 
[3]. Also, release of inflammatory cytokines has been postulated as 
a factor responsible for low thyroid hormone levels in liver disease 
which acts by reducing deiodinase activity [22]. 

In the current study, there was no significant association between 
free T4 and TSH levels across the child pugh classes of liver 
dysfunction. This finding was similar to that reported by Mansour-
Ghanaei F et al., in Iran [23]. The studies done by Hepner GW and 
Chopra IJ, in United States, Penteado KR et al., in Brazil and Malik 
R and Hodgson H in London reported that there was no association 
between TSH levels and severity of liver dysfunction [24-26]. 

The posthoc analysis suggests a significant difference only for mean 
free T3 levels between class B and class C. The difference between 
mean total T4 levels across each class of child pugh classes was not 
significant on posthoc analysis. However, due to these confounding 
level of significance on posthoc analysis, a larger study with a bigger 
sample size is needed to reaffirm these findings.

limitation(s)
One of the limitation of present study is its cross-sectional observational 
design. The findings do not establish a causal relationship between liver 
cirrhosis and low free T3 levels which can be addressed by having a 
prospective design with a larger sample size.

cOnclusIOn(s)
Although, the posthoc analysis only showed a statistically significant 
difference between child pugh class B and class C, low free T3 levels 
are found in patients with cirrhosis of liver as seen in similar studies 
done in various settings. Also, the levels associate inversely with 
severity of liver disease determined by child pugh score. Thus, 
TFTs especially free T3 levels have a considerable potential to be 
used an independent predictor or a proxy to prognosis in patients 
with liver cirrhosis. Since, the current study was an observational 
cross-sectional study, no causal relationship could be established. 
Also a larger sample size and control arm can help in more detailed 
analysis and extrapolation of the findings to general population.
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