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Abstract 

Background: Thyroid hormone abnormalities are frequently encountered in patients with sepsis, sepsis is 

important cause of death in developing countries. The aim of  study is to analyze thyroid profile in sepsis 

patients at admission and evaluate the prognostic role of thyroid dysfunction in sepsis patients.  

Method:  In prospective observational study, thyroid hormone levels (FT3, FT4, TSH) measured in 75 in-

patients with sepsis . Serum thyroid level measured by chemiluminescent assay at the time of admission. 

Sepsis patients further divided into survivors and non- survivors. 

Observation and Results: Thyroid profile was assessed in 75 sepsis inpatients, low FT3 (56%) was the 

commonest abnormality observed, followed by low FT4 (10.67%) and high TSH (10.67%) followed by low 

TSH (8%).  

-Non survivors have low mean FT3 (1.56 ± 0.77) than survivors (2.31 ± 0.65) which was statistically 

significant (p <0.0001). Significant positive correlation observed between serum FT3 and serum albumin 

(p=0.002, r=0.36) 

Conclusion:  low level of FT3 has positive correlation with decrease survival in sepsis patients. FT3 may be 

used as predictor of mortality. Serum FT3 and serum albumin have positive correlation. 

 

Introduction 

The metabolic responses to sepsis involve every 

organ and tissue of the body and yet, surprisingly, 

little is known about the underlying mechanisms. 

During sepsis and other critical illnesses, the state 

of stress results in hyper metabolism, increased 

energy expenditure, hyperglycemia and muscle 

loss 
1,2

. 

Critical illness is often associated with alterations 

in thyroid hormone concentrations in patients with 

no previous intrinsic thyroid disease
3-5

.Euthyroid 

Sick Syndrome (ESS) is the commonest endocrine 

change seen in critically ill patients
6
.It is 

described as abnormalities in circulating thyroid 

hormone levels without pre-existing hypothalamic 

pituitary or thyroid gland dysfunction in the 

setting of a Non-Thyroidal Illness (NTI)
7
.  

ESS is characterized by low triiodothyronine (T3), 

low or normal thyroxine (T4) and normal Thyroid 

Stimulating Hormone (TSH). Three patterns are 

described in ESS; Type1 or low T3 syndrome 

(seen in moderately sick patients), type 2 or low 

T4 syndrome (low T3 and T4, seen in very sick 

patients and associated with poor prognosis) and 
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type 3 or low TSH syndrome. These probably 

reflect different stages on a continuum and 

severity of illness
8
. The most common thyroid 

hormonal change reported in critically ill patients 

is reduced serum T3 level. Under normal 

circumstances 100% of T4 and 10-20% of T3 are 

directly secreted by the thyroid gland. 

5`deiodinase causes peripheral mono de iodination 

of T4 contributing to 80-90% of T3 and also 

increases the clearance of the inactive isomer 

reverse T3 (rT3) (which is derived by the action of 

5` deiodinase on T4)
9
. Critical illness decreases 

5`deiodinase activity, thereby, decreasing T4 to 

T3 conversion and rT3 clearance
8
. Increased 

metabolic clearance of T4 in critical illness further 

diverts T4 to  form the inactive isomer rT3
10,11

. 

Thus, T3 decreases and rT3 increases 
12

.  

Several mechanisms can contribute to the 

inhibition of 5`-monodeiodination and therefore to 

the low serum T3 concentration in critically ill 

patients with non thyroidal illness:1) Exogenous 

gluco corticoid therapy
13

 2)  Circulating inhibitors 

of deiodinase activity, such as free (non-esterified) 

fatty acids
14

. 3) Treatment with drugs that inhibit 

5`-monodeiodinase activity, such as amiodarone 

and high doses of propranolol 4) Cytokines (such 

as tumor necrosis factor, interferon- alpha, NF-kB 

and interleukin-6)
15-17

.  As the severity of illness, 

progresses, there is gradual development of a 

more complex syndrome associated with low T3 

and low T4 levels that may correlate with the bad 

prognosis
18

.  

 

Material and Methods 

The present study is carrying out from Department 

of Medicine, Netaji Subhash Chandra Bose 

Medical College & Hospital, Jabalpur (M.P.) 

INDIA. In prospective observational study,  

thyroid hormone levels (FT3, FT4, TSH) 

measured in 75 in-patients with sepsis. All the 

patients with sepsis or septic shock who are 

willing to be part of the study were included.  

Patients with Known Thyroid Disease, Patient 

with history of intake of drugs altering thyroid 

function were excluded from study.  

-Blood sample will be drawn from sepsis patients 

at admission and sent for  thyroid evaluation. 

thyroid hormone levels (FT3, FT4, TSH) 

measured in 75 in-patients with sepsis . Serum 

thyroid level measured by chemiluminescent 

assay at the time of admission. Sepsis patients 

further divided into survivors and non- 

survivors.The normal reference range for thyroid 

hormones in our laboratory is as follows: fT3 (2.1-

4.4pg/ml), fT4 (0.8-2.7ng/dl) and TSH (0.5-5  

µIU/ml). Any deviation from the normal range is 

considered to be abnormal (low or elevated). 

 

Discussion 

Critical illness or sepsis is a major cause of 

mortality and morbidity and is a global health 

burden. Early recognition, efficient decision 

making and rapid initiation of therapy can prove 

to be lifesaving in such patients. present study is 

the conducted for  the prognostic value of thyroid 

hormones dysfunction in  75 sepsis inpatients . 

1) in our study Thyroid profile was assessed in 30 

female(40%) and 45 male(60%) . in study Kiran 

Bhat et al
19

 (2016) Thyroid profile was assessed in 

340  inpatients. Out of these 249 (73.2%) were 

females and 91 (26.8%) were males. 

2)  in our study Non survivors have low mean FT3 

(1.56 ± 0.77pg/ml) than survivors (2.31 ± 

0.65pg/ml) which was statistically significant (p 

<0.0001). in study Mohamed Hosny et al (2015) 
20

Non survivors have low mean FT3 (1.9 ± 

0.89pg/ml) than survivors (2.9 ± 1.03 pg/ml) 

which was statistically significant (p <0.001). 

3) in our study out of 75 patients ,survivors 

included 47 patients (62.67%)and non survivors 

included 28 patients (37.33%). In study Mohamed 

Hosn et al (2015) 
20 

out of 80 patients  survivors 

included 41 patients(51.25%) and non survivors 

included 39 patients(52%). 

4) in our study 75 sepsis inpatients, low FT3 

(56%) was the commonest abnormality observed, 

followed by low FT4 (10.67%) and high TSH 

(10.67%) followed by low TSH (8%). In Study 

Kiran Bhat et al(2016)
19

 low fT3 (50%) was the 

commonest abnormality followed by high TSH 
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(12.4%), low TSH (8.8%) and low fT4 (4.7%) 

concentration. 

5) we found that FT3 was the most powerful 

predictor of ICU mortality among the complete 

thyroid indicators (FT3,  FT4, TSH).Among the 

thyroid hormone indicators, FT3 was the only 

independent predictor of ICU mortality.  In study 

Feilong Wang et al(2012)
21

, they found that FT3 

was the most powerful and only independent 

predictor of ICU mortality among the complete 

thyroid panel of indicators. 

6) in our study 75 patients were included in the 

study with mean age 42.44   ±   years .A total of 

45 patients were included in the study  Dr. Desai 

Vidya Sripad et al (2015)
22

 with mean age 70 ± 15 

years, 

7) in our study Significant positive correlation 

observed between serum FT3 and serum albumin 

(p=0.002, r=0.36).In  study Dr. Desai vidya sripad 

et al (2015)
22

 no Significant positive correlation 

observed between serum FT3 and serum albumin 

(p<0.85, r=0.19) 

 . 

 
    Linear Fit Scatter plot showing correlation between serum albumin and FT3 
 

r = 0.36; P = 0.002
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Conclusion 

 Thyroid profile was assessed in 75 sepsis 

inpatients, low FT3 (56%) was the 

commonest abnormality observed, follo-

wed by low FT4 (10.67%) and high TSH 

(10.67%) followed by low TSH (8%). 

 Non survivors have low mean FT3 (1.56 ± 

0.77) than survivors (2.31 ± 0.65) which 

was statistically significant (p <0.0001). 

Significant positive correlation observed 

between serum FT3 and serum albumin 

(p=0.002, r=0.36) 

 Low level of FT3 has positive correlation 

with decrease survival in sepsis patients. 

FT3 may be used as predictor of mortality. 

Further more studies reqired with large no 

of cases to find relation between low FT3  

and mortality so it can be taken as 

prognostic marker in sepsis related critical 

illness and further studies are reqired to 

correlate with other critical illness and 

relation with thyroid function test(TFT). 
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