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Inhibition of the enzyme 5΄-deiodinase that catalyzes 
the conversion of T4 to T3 has been considered a 
possible mechanism responsible for the sick euthy-
roid syndrome.8,9 Additionally, many drugs that are 
commonly used in ICU, such as iodine, amiodarone 
and corticosteroids, also reduce the conversion of 
T4 to T3.

The majority of critically ill patients have low 
serum T3 concentrations, as do some outpatients 
during illness. Liver and skeletal muscle biopsies 

obtained within minutes after death from intensive 
care unit patients demonstrate reduced 5’-monode-
iodinase activity and increased 5’-monodeiodinase 
activity (which converts T4 to rT3).10,11 Moreover, 
patients with fatal illness have low tissue T4 and T3 
concentrations.12,13

Several mechanisms can contribute to the inhibi-
tion of 5’-monodeiodination and therefore to the low 
serum T3 concentrations in critically ill patients with 
nonthyroidal illness:

Table 3. Alterations in thyroid hormones during critical illness and their clinical correlation

Critical illness T3 T4 TSH Clinical correlation

Acute phase Decreased Increased Normal Severity of illness
Chronic phase Decreased Decreased No change/decreased May indicate recovery

Table 2. TSH values during critical illness and clinical outcome

Serum TSH values (mU/L) Diagnosis, outcome

Undetectable <0.01 Hyperthyroidism or non- thyroidal illness (a)

Low but detectable >0.05 and < 0.3 Euthyroidism when reassessed after recovery from their illness

High but <20 Transient (recovery phase) or permanent hypothyroidism(uncommon)

High but >20 Permanent hypothyroidismx (b)

a: Only 75% of patients with nonthyroidal illness and a TSH <0.01 will have hyperthyroidism when recovered from their illness.40

b: In patients with a TSH >20, only 50% will have true (permanent) hypothyroidism when recoverd from their illness.52

Figure 1. Thyroxine metabolism in nonthyroidal illness. The inhibition of 5’-monodeiodinase in nonthyroidal illness leads to de-
creased conversion of T4 to T3 and reduced metabolism of reverse T3.




