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rarely isolated. They are often associated with altera-
tions in other endocrine axes (reductions in serum 
gonadotropin and sex hormone concentrations and 
increases in serum adrenocorticotropic hormone and 
free cortisol levels).6,7 Thus, the sick euthyroid syn-
drome should not be viewed as an isolated abnormal 
event but as part of a generalized systemic endocrine 
response to illness.

In this article, we will summarize the current 
knowledge on the status of thyroid hormones in the 
critically ill patient. In order to correctly interpret 
thyroid function tests (TFTs), the intensivist should 
be familiar with the changes that occur during critical 
illness in the function of the hypothalamic-pituitary-
thyroid axis and in thyroid hormone metabolism as 

well as the effects of commonly used medications on 
thyroid physiology (Table 1).

THyROID HORMOneS In cRITIcAl IllneSS 
(Tables 2,3)

Triiodothyronine (T3)

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 
monodeiodination of 40% of circulating T4, a reac-
tion catalyzed by 5’-monodeiodinases in organs such 
as the liver and kidney (Figure 1). The remaining 
(10%-20%) is directly secreted by the thyroid gland. 

Table 1. Drugs causing alterations in thyroid function and mechanisms involved

Hypothyroidism

Drugs thionamides, lithium, 
perchlorate,  
aminoglutethimide,  
thalidomide
iodine and iodine-containing 
drugs
•amiodarone,
•radiographic agents,
•expectorants
•potassium iodine solutions
•Betadine douches
•topical antiseptics

cholestyramine

colestipol, aluminum 
hydroxide, calcium 
carbonate, sucralfate, 
iron sulfate, raloxifene, 
omeprazole, 
lansoprazole 
sevelamer lanthanum 
carbonate

interferon-alpha 
interleukin-2

dopamine sunitinib bexarotene

Mechanism Inhibition of thyroid hormone 
synthesis and/or release

Decreased absorption 
of T4

Immuno-
dysregulation

Suppression  
of TSH

Possible  
destructive 
thyroiditis

Increased T4 
clearance and 
suppression of 
TSH

Hyperthyroidism

Drugs iodine

amiodarone

interferon-alpha

interleukin-2

Mechanism Stimulation of thyroid hormone synthesis and/or release Immuno-dysregulation

Drugs causing abnormal thyroid function tests without thyroid dysfunction

Drugs androgens, 
danazol, 
glucocorticoids, 
nicotinic acid 
l-asparaginase

estrogens, tamoxifen, 
raloxifene,  
methadone, 
5-fluouracil,  
clofibrate, heroin, 
mitotane

salicylates 
salsalate 
furosemide 
heparin 
NSAIDs

phenytoin, 
carbamazepine, 
rifampin, 
phenobarbital

dobutamine, 
glucocorticoids, 
octreotide

amiodarone 
glucocorticoids, 
contrast agents  
(e.g., iopanoic acid),
propylthiouracil, 
propanolol

Mechanism Low serum  
TBG 

High serum TBG Decreased  
T4 binding  
to TBG 

Increased T4 
clearance

Suppression of 
TSH secretion

Ιmpaired conversion  
of T4 to T3




