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INTRODUCTION 

The nonthyroidal illness syndrome, also known as the 

low T3 syndrome or euthyroid sick syndrome, describes a 

condition characterized by abnormal thyroid function 

tests encountered in patients with acute or chronic 

systemic illnesses. The laboratory parameters of this 

syndrome include low serum levels of T3 and high levels 

of reverse T3, with normal or low levels of Thyroxine 

(T4) and normal or low levels of TSH.1 

T3 is the biologically active thyroid hormone and its low 

serum levels in critical illness reflect altered thyroid 

homeostasis and a mechanism of adaptation.  

Normally most (80%-90%) of T3 is produced by Monod 

iodination of 40% of circulating T4, a reaction catalyzed 

by 5’-monodeiodinases in organs such as the liver and 

kidney. The remaining (10%-20%) is directly secreted by 

the thyroid gland. 

ABSTRACT 

 

Background: The nonthyroidal illness syndrome, also known as the low T3 syndrome or euthyroid sick syndrome. 

Any acute severe illness can cause abnormalities of circulating Thyroid Stimulating Hormone (TSH) or Thyroid 

Hormone (TH) levels in the absence of underlying thyroid disease. The laboratory parameters of this syndrome 

include low serum levels of T3 and high levels of reverse T3, with normal or low levels of thyroxine (T4) and normal 

or low levels of TSH. This condition may affect 60-70% of critically ill patients. The severity of illness correlates 

well with the reduction in total serum T3 level. Objectives of the study was to assess the thyroid status of critically ill 

patients admitted in intensive care unit of a tertiary care hospital.  

Methods: This is a retrospective observational study done at Department of General Medicine, MIMS, Mandya 

among patients admitted with critical illness to ICU. 100 patients admitted with critical illness to ICU are included in 

this study. Thyroid function reports obtained from case sheets, data entered into MS Excel sheet and analysed.  

Results: Out of 100 patients studied 34 patients had sepsis, 26 patients had respiratory failure, 20 patients had 

Congestive cardiac failure, 12 patients had acute renal failure and 8 patients had Diabetic ketoacidosis. Among 100 

patients 63% had abnormal thyroid function test, 56% had low T3, 12% had low T4, 2% had high T4 and 3% had low 

TSH.  

Conclusions: Thyroid function abnormality suggesting Non thyroid illness or euthyroid sick syndrome is common 

among critically ill patients.  
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Any acute severe illness can cause abnormalities of 

circulating Thyroid Stimulating Hormone (TSH) or 

Thyroid Hormone (TH) levels in the absence of 

underlying thyroid disease. The most striking 

abnormality detected in critically ill euthyroid patients is 

a highly significant reduction in the mean total serum 

Triiodothyronine (T3) level. Critical illness is often 

associated with alterations in thyroid hormone 

concentrations in patients with no previous intrinsic 

thyroid disease.2 

Changes in parameters of thyroid function are very 

common but any acute severe illness can cause 

abnormalities of circulating TSH or TH levels in the 

absence of underlying thyroid disease.3 

This condition may affect 60-70% of critically ill 

patients.1 These changes may at least partly be explained 

by reduced levels of thyroid hormone binding protein and 

albumin and a reduced binding activity, whereby the 

hormone is freed from the binding proteins and the 

clearance of the hormone is increased.4 Also, an acute 

alteration in the peripheral conversion of T4, due to a 

decreased D1 activity and an increased D3 activity.5,6   

Medications also have a very important role in this 

alterations.1 

The severity of illness correlates well with the reduction 

in total serum T3 level. The major cause of these 

hormonal changes is the release of cytokines such as IL-

6. Low T3 is an important marker of mortality in 

critically ill patients. T4 and TSH did not vary between 

survivors and non survivors.7 

This study is done to understand the alteration in thyroid 

function test in acutely ill patients admitted in ICU and to 

identify the incidence of Low T3 syndrome or euthyroid 

sick syndrome in ICU patients. 

Objective of the study was to assess the thyroid status of 

critically ill patients admitted in intensive care unit of a 

tertiary care hospital. 

METHODS 

This is a retrospective observational study done at 

Department of General Medicine, MIMS, Mandya among 

patients admitted with critical illness to ICU. 100 patients 

admitted between July 2020 to November 2020 with 

critical illness to ICU are included in this study. Thyroid 

function reports obtained from case sheets, data entered 

into MS Excel sheet and analyzed. 

Inclusion criteria 

• All critically ill patients admitted to ICU with Acute 

Renal failure, Acute Respiratory failure, Congestive 

cardiac failure, Sepsis, Diabetic Ketoacidosis were 

included in the study. 

Exclusion criteria 

• Known Thyroid illness patients were excluded. 

Statistical analysis 

Data entry was done using Microsoft Excel and analyzed 

using EPI INFO version 7. Data was presented in 

percentage and proportion. 

RESULTS 

Out of 100 patients studied 62 were male and 38 were 

female and the mean age of the patients is 54±8 years. 

Among 100 patients 34 patients had sepsis, 26 patients 

had respiratory failure, 20 patients had Congestive 

cardiac failure, 12 patients had acute renal failure and 8 

patients had Diabetic ketoacidosis. Among 100 patients 

63% had abnormal thyroid function test, 56% had low 

T3, 12% had low T4, 2% had high T4, 3% had low TSH 

and 6 patients had High TSH (Figure 1). 

 

Figure 1: % of TFT abnormality. 

A 56 patients had low T3 levels, 28 with sepsis, 12 with 

respiratory failure, 8 with Congestive cardiac failure, 6 

with acute renal failure and 2 with Diabetic ketoacidosis. 

12 patients had low T4 levels, 4 with sepsis, 1 with 

respiratory failure, 3 with Congestive cardiac failure, 3 

with acute renal failure and 1 with Diabetic ketoacidosis.  

The 2 patients had high T4 levels, 1 with respiratory 

failure and 1 with Congestive cardiac failure. 6 patients 

had high TSH, 2 with Resiratory failure, 2 with 

Congestive cardiac failure, 1 with Diabetic ketoacidosis, 

and 1 with acute renal failure. 3 patients had low TSH, 2 

with sepsis and 1 with Diabetic ketoacidosis. 

DISCUSSION 

In this study 63% patients had thyroid function test 

abnormality which matches the similar studies done by 

Agrawal V et al, found in 55% and in Kiran bhat et al, 

59.1% had abnormality.8,9 Most common derangement 
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was low T3 found in 56% patients similar to Agrawal V 

et al, 60%, Kiran bhat et al, 50%, Inturi bhavana et al, 

60%.8-10 Most common co-morbidity in present study was 

Sepsis in 34% patients, studies by Agrawal V et al, Sasi 

Sekhar TVD et al, also sepsis was the commonest 

comorbidity.8,11 Sepsis is characterized by profound 

release of proinflammatory cytokines likes interleukins, 

tumor necrosis factor. This cytokine is known to inhibit 

the thyroid hormone synthesis and functions at multiple 

steps.12,13 

Euthyroid sick syndrome is the term used to describe 

thyroid hormonal changes in critically ill patients due to 

nonthyroidal illness. Low T3 is the earliest manifestation 

followed by low T4 and finally low TSH, indicating a 

continuum of changes in the spectrum.14 

Sripad DV et al, study found Low T3 syndrome as a very 

important prognostic factor of short term survival in ICU 

patients and FT3 and FT4 as the most powerful and 

independent factor of ICU mortality among the complete 

thyroid panel of indicators, the cumulative death rate was 

significantly higher in patients with low T3 syndrome as 

compared to those without.15 

CONCLUSION  

Thyroid function test abnormality suggesting euthyroid 

sick syndrome is common among critically ill patients 

admitted to ICU with various comorbid conditions. T3 

level was low in 56% patients. Authors recommend 

Thyroid function assessment in all patients admitted with 

critical illness to identify the thyroid dysfunction early. 
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