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‘ ABSTRACT ’ Background: Chronic liver disease is one of the world's leading causes of mortality and morbidity. Thyroid and liver are

interdependent in their functioning, Thyroid gland regulates basic metabolic rate in hepatocytes and liver being the site of
thyroid hormone metabolism, modulates hormone levels. Assessment of thyroid levels in cirrhosis may prove useful to identify severity of
disease and probability of complication rates. In this context we conducted a study to signify the association between thyroid hormones and
severity of hepatic disorder in cirrhosis through usage of Child Pugh score. Method: 100 patients aged 18 years and above, with liver cirrhosis
were evaluated in our institute. Thyroid profile and other relevant investigations were carried out to assess severity of liver cirrhosis, correlated
with Child Pugh scoring. Results: 74% of the patients in the study were in euthyroid state. Total and free T3, T4 levels were significantly low and
inversely correlated with severity of liver cirrhosis. Most of the patients had normal T4 and TSH levels. Among all, free T3 was found to be the
most sensitive marker to assess severity of cirrhosis. Conclusion: Thyroid dysfunction is often observed in liver cirrhosis which calls for thyroid

profile tests to be conducted with a potential role as prognostic marker.
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Introduction:

Liver disease, considered as 11" leading cause of death globally,
contributes to approximately two million deaths per year across the
world. Of these one million are due to complications of cirrhosis . It
leads to both financial burden and low quality of life indices ©.
Decompensated state in liver disease is associated with higher
mortality rates. Decompensation is marked by the onset of features like
ascites, upper gastro intestinal bleed, peritonitis and encephalopathy.
Over the last two decades, the association between thyroid gland and
liver both in health and disease has gained a lot of attention “.
Abnormal thyroid function may result in altered liver function .
Similarly liver disease can lead to a disorder of thyroid functioning'®.
The altered thyroid levels could be used to judge severity in liver
cirrhosis patients " Severity of cirrhosis was correlated with Child
Pugh score which was introduced to predict mortality and the risk of
developing complications ™ in liver. Identification of markers to
predict progression to decompensated state in cirrhosis may prove
useful to bring down the mortality rate. In this context, it needs to be
ascertained whether the changes noted in thyroid profile during liver
disease can predict progression to decompensated state. We have
conducted a prospective study on 100 patients of cirrhosis diagnosed
as per world health organization criteria and evaluated for thyroid
profile with results analysed for the correlation with disease severity.
The study was done to understand thyroid dysfunction during liver
cirrhosis and its relation with severity of cirrhosis in order to identify
any prognostic role.

Patients and method:

A prospective observational study was done on 100 patients, aged 18
years and above, with liver cirrhosis, attended out outpatient unit of our
institute, between December 2019 and November 2021. The diagnosis
was based on clinical, biochemical and radiological evidence of the
same and in line with the criteria laid down by World health
organization (WHO). Institutional ethics committee approval was
obtained prior to initiating the study. All the patients satisfying the
inclusion criteria were included in the study only after taking their
informed written consent for participation in the study. Severity of
liver cirrhosis in patients was graded according to Child Turcott Pugh
classification.

Patients with known history of thyroid disease, chronic kidney disease
(CKD), nephrotic syndrome, cardiac disease, diabetes and other

chronic/long standing disorders and those on drugs that interfere with
thyroid metabolism were excluded from the study.

Blood samples were collected from the patients and sent for thyroid
profile. Other investigations performed were complete blood count,
liver function tests, serum proteins, serum electrolytes, renal function
test, ascitic fluid analysis and ultrasound abdomen.

During follow up the patients were evaluated for developing any
complications related to cirrhosis. Those patients who got admitted
elsewhere were also followed up, through subsequent visits and phone
calls. Euthyroid state was defined as thyroid-stimulating hormone
TSH levels ranging between 0.45 to 4.49 mIU/L. Hypothyroidism and
hyperthyroidism were defined as TSH levels more than 4.5 mIU/L and
less than 0.45 mIU/L respectively.

Statistical analysis was done using SPSS software (IBM Corp.
Released 2021. IBM SPSS Statistics for Windows, Version 28.0.
Armonk, NY: IBM Corp). Descriptive method was used to analyse
data. Sample size was calculated based on the Samarthana et al study".
Analysis of variance was used to find out statistical differences among
means of various thyroid profile tests of three grade of Child Pugh
scoring.

Results:

The present study is a prospective observational study including 100
patients of liver cirrhosis attended to and evaluated for thyroid profile
with results analysed.

Majority of patients belonged to the age group 51 to 60 years (27%),
followed by 41 to 50 years (26%) and 31 to 40 years (21%) (Table 1).
82 (82%) of the patients were males and the remaining 17 (17%) were
females. 74 (74%) of patients were in euthyroid state, 24 (24%) in
hypothyroid and 2 (2%) in hyperthyroid state. All the patients of Child
Pugh grade A and B were in euthyroid state. 62.8% patients of grade C
were in euthyroid state. As per Child Pugh scoring, 7 (7%) were of
grade A, 23 (23%) of grade B and 70 (70%) of grade C. The mean Child
Pugh Score observed in the present study was 10.20 + 2.17. Mean
duration of illness as per various grades of Child Pugh were 8 +6.33
days for grade A, 25.14 £21.62 for grade B and 15.38 1+1.87 for grade
C. The duration of stay was significantly longer in cases with relatively
high Child PUGH score.
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Mean free T3 levels in grade A, B and C were 2.26 +0.33, 2.48 +0.55
and 1.53 £0.44 respectively. Mean free T4 levels in grade A, B and C
were 1.29 +0.25, 1.43 +0.49 and 1.02 + 0.26 respectively. Mean total
T3 levels observed were in Grade A, B and C were 126.28 + 26.61,
125.17 £ 36.25 and 86.68 £+ 37.27 respectively. Mean total T4 levels
observed were in Grade A, B and C were 8.18 = 1.14, 7.79 + 1.81 and
5.78 £ 1.44 respectively. Mean TSH levels recorded in grade A, B and
Cwere3.87+4.75,3.08+2.41 and 3.84 +2.48 respectively.

51% of patients in the study reported upper gastro intestinal bleed (Fig
1). The relative incidence of upper GI bleed was more in type C
patients. Hepatic encephalopathy grade 1 or 2 was observed in 23% of
patients (16% gradel and 7% grade 2). 76% reported with ascites (62%
grade 1 and 14% grade 2). Icterus and oedema were not noticed in type
A of Child Pugh patients. 70 patients exhibited icterus and 57 presented
with oedema upon clinical observation.

Figure 1: Distribution based on upper Gibleed

Discussion:

In the present study, euthyroid state was prevalent in most of the liver
cirrhotic patients. Thyroid hormone levels in cirrhotic patients were
slightly low T3, and normal T4 and TSH. Hormone levels in
decompensated liver patients were more effected than in patients in
compensated state.

There is no clarity regarding any association between hypothyroidism
and chronic liver disease "”. In different types of liver diseases, a sick
euthyroid syndrome " like state is observed in thyroid gland. Thyroid
pattern of chronic liver disease can be classified as low T3 syndrome,
low T3 and T4 syndrome, or high T4 syndrome mixed form ™.

Mean age in this study was in near consonance with that of Punekar P et
al.""' (43 years + 14 years) and Elias RM et al. " (45 years). High Child
Pugh scores were noticed in younger patients, males and in patients
with severe ascites, icterus, oedema or higher grades of
encephalopathy. 5'deiodinase enzyme inhibition leads to a fall in T3
level [15,16,17] and an increase in reverse T3 (rT3) levels. Inefficient
hepatic deiodination and poor hepatic cellular uptake also add to T3
and T4 level drop. Normal TSH levels are due to conversion of T4 to T3
outside the liver by the pituitary gland ",

Hypothyroidism in liver patients is related with lesser degree of
decompensation " Recent study stated that onset of hypothyroidism
in cirrhosis patients resulted in a biochemical improvement in liver
function [20]. It is associated with a decrease in hepatic basal
metabolic rate, body protein stores, improved coagulation profile.
Hypothyroid state is induced due to the following reasons i) atrophy
following cirrhosis ii) change in blood flow and pH value of the gland
iii) state of stress is induced in the body that dysregulates the
hypothalamus-pituitary thyroid axis and iv) hypersplenism induced
anaemia and decrease ATPase activity, iodine uptake and thyroid
hormone levels are affected “"**'.  63% of patients had low free T3
levels (Table 2). T3 levels were found to be low in decompensated liver
disease patients similar to the study by Mansor et al [24]. Only 9% of
patients had low T4 levels and 6% had low free T4 levels (Table 3). T4
levels were mostly in the normal range, close to the lower normal limit,
irrespective of the grade of Child Pugh score in contrast to the studies
of Kayacetin E et al and Kaya A etal [25]. TSH levels were observed in
the normal range in 74 patients (Table 4).

The association observed in this study was a negative correlation
between total T3, free T3 and no association has been observed with
TSH levels and severity of thyroid disease. The results of our study for
FT3 levels are consistent with Mobin et al study, but contradict for T4
and TSH levels which were normal compared to levels in the study by
Mobinetal.

Table 1 Age distribution and Child PUGH Grade

Class A Class B Class C Total
% N |% N |% N |%

21-30 0 0.0% |5 21.7% |3 |4.3% |8 8%
31-40 0 0.0% |5 21.7% |16 22.9% (21 [21%
41-50 2 28.6% |10 [43.5% |14 |20% |26 |26%
51-60 2 28.6% |3 13% |22 |31.4% (27 |27%
61-70 3 42.9% |0 0% 9 [12.9% |12 [12%
71-80 0 0.0% |0 0% 6 |[8.6% |6 [6%
Total 7 100% |23 |100% |70 [100% |100 [100%

Chi square test = 25.57, p=0.004*, Statistically significant

Table 2 Distribution of patients according to T3 levels

T3 levels No. of patients %
<04 63 63%
0.4-2.04 36 36%
>2.04 1 1%
Total 100 100%

Table 3 Distribution of patients according to T4 levels

TSH levels No. of patients %
0.25-5.01U/Ml 74 74%
10-5.01U/MI 24 24%
<0.25 TU/MI 2 2%
Total 100 100%

Table 4 Distribution of patients according to TSH levels

T4 levels No. of patients %
<45 9 9%
45-12.6 90 90%
>12.06 1 1%
Total 100 100%

In non-alcoholic cirrhotic, the plasma T3: rT3 ratio has a negative
correlation with the severity of cirrhosis [26]. The T3 / rT3 ratio
independent of protein binding, provide a correlation of liver function
in cirrhosis but is rarely used. Serum T3 and liver factors like bilirubin
can serve as useful indices to monitor the progression of thyroid liver
disease. Some studies stated that serum T4 levels vary with each stage
of liver disease and correlate with the severity of the disease.

Limitations of the study include small sample size, regional variations
of thyroid disease, difference in severity of disease, age, sex and
absence of a control group. A randomized control trail with control
group and sufficient sample size is needed to over these shortcomings.

Most studies found to have consistently low FT3 in the face of a normal
TSH and a clinical euthyroidism consistent with the findings of this
study. FT3 level has also been correlated with the degree of liver
dysfunction. These changes in thyroid hormone levels are so well
established that some have advised its use as a sensitive index of liver
function.

Conclusion:

Thyroid profile tests in cirrhotic patients of the study pointed toward a
slightly low T3 and normal TSH levels. A negative/inverse correlation
was found between serum level of FT3 and severity of disease. Free T3
levels were more sensitive than other levels and correlated well with
disease severity. The study showed that as the severity of liver disease
progresses from Child Pugh grade A to C the prevalence of reduced
serum FT3 level increased (p value < 0.0001) and this confirms the
presence of abnormalities in serum thyroid hormone levels in cirrhosis
of liver. Alteration in FT3, T3 levels correlate well with disease
severity and useful in assessing the course and prognosis in cirrhotic
patients. Patients should undergo thyroid function evaluation as these
patients are associated with development of hypothyroidism. These
parameters can be used as markers of severity of cirrhosis.
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