
Figure 3. Modification of cortisol response to SDCT over time in a subgroup of 15 patients. A) 30-min serum cortisol levels after first 
(grey squares) and repeated SDCT (black triangles). Continuous line represents cut-off with 100% sensitivity for the diagnosis of hy-
poadrenalism after SDCT (20.3 µg/dl, 560 nmol/L). B) 60-min cortisol levels after first (grey squares) and repeated SDCT (black trian-
gles). Continuous line represents cut-off with 100% sensitivity for the diagnosis of hypoadrenalism after SDCT (24.1 µg/dl, 665 nmol/L).
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Table 2. Specificity, sensitivity, PPV, NPV and accuracy of 30 and 60 min cortisol levels after SDCT with different cut-offs

30 min cortisol levels after SDCT 60 min cortisol levels after SDCT 

Cut-off 
16 µg/dl

Cut-off 
18 µg/dl

Cut-off 
20.3 µg/dl

Cut-off 
21.8 µg/dl 

Cut-off 
24.1 µg/dl 

Specificity (%) 91 64 21 61 25

Sensitivity (%) 27 64 100 72 100

PPV (%) 43 30 24 32 25

NPV (%) 83 88 100 90 100

Accuracy (%) 78 64 36 64 40

Discussion

Central adrenal deficiency in patients with pituitary 
disorders is a life-threatening condition and requires 
a chronic replacement therapy. However, the diag-
nosis of this condition is still controversial. Among 
the different tests proposed, ITT is considered the 
gold standard and a cortisol peak greater than 18 
µg/dl (500 nmol/L) is widely accepted as defining a 
normal response, though some authors have reported 
a poor reproducibility of cortisol response to ITT in 
subjects with hypopituitarism,18 as well as some cases 
of misclassification in patients with clinically manifest 
hypoadrenalism.19 

In recent years different provocative tests, in 
particular the standard-dose (250 µg) corticotrophin 
stimulation test (SDCT) and low-dose (1 µg) cortico-
trophin stimulation test (LDCT), have been developed 
in order to provide a safe and effective alternative 

to ITT in the diagnosis of central hypoadrenalism. 
However, the diagnostic performance of these tests 
depends on the value of cortisol cut-off, which as yet 
remains uncertain. 

In the present study, considering ITT as a refer-
ence test, ROC analysis showed that cortisol levels of 
18 µg/dl (500 nmol/L) at 30 min and 21.8 µg/dl (600 
nmol/L) at 60 min after SDCT reached the best com-
promise between sensitivity and specificity, although 
they correctly identified hypoadrenalism only in 30% 
of patients with positive tests. Therefore, in our pa-
tients the accuracy of SDCT in diagnosis of central 
hypoadrenalism was poor. The diagnostic discrimi-
nation of 30 and 60 min cortisol levels was similar, 
according to data of previous studies.1 Furthermore, 
although 30 min cortisol levels after SDCT appear 
to be sufficient to evaluate the HPA axis, different 
thresholds should be considered when 60 min cortisol 




