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Clinical and biochemical characteristics of the 
patients divided into Group A and Group B are 
shown in Table 1. Age, basal cortisol, ACTH levels 
and prevalence of other pituitary deficits were com-
parable between groups. Conversely, cortisol levels 
obtained via SDCT at 30 and 60 min were significantly 
lower in patients belonging to Group B with respect 
to Group A.

Analyzing SDCT data with the ROC curve, a cor-
tisol value of 18 µg/dl (500 nmol/L) at 30 min pairs 
the highest sensitivity (64%) and specificity (64%), 
correctly identifying hypoadrenalism (30 min cortisol 
levels below 18 µg/dl) only in 30% of patients with 
positive tests (PPV) and correctly identifying normal 
HPA axis function (30 min cortisol levels above 18 
µg/dl) in 88% of patients with negative tests (NPV) 
(accuracy 64%) (Figure 1A). Similarly, considering 
cortisol levels at 60 min, the ROC curve showed 
that the SDCT with a cut-off value of 21.8 µg/dl (600 
nmol/L) achieved a sensitivity of 72% and a specific-
ity of 61%, with a PPV of 32%, a NPV of 90% and 
accuracy of 64% (Figure 1B). The AUC values for 
cortisol levels at 30 and 60 min were comparable 
(0.690 vs 0.707, P=0.8).

Among patients of Group B, no patient showed 
cortisol levels higher than 20.3 µg/dl (560 nmol/L) 
and 24.1 µg/dl (665 nmol/L) at 30 and 60 min after 
SDCT, respectively (Figure 2). Therefore, the cut-
off of 20.3 µg/dl at 30 min showed a 100% sensitivity 
and a 21% specificity, enabling identification of all 
patients with adrenal insufficiency but with a high 
rate of false positive results (PPV 24%, NPV 100%, 
accuracy 36%, Figure 2A). Similar data were obtained 

Table 1. Clinical and biochemical characteristics of patients with normal (Group A) or insufficient (Group B) cortisol response to insulin 
tolerance test (ITT). Response to ITT was considered normal if peak cortisol levels were >18 µg/dl (500 nmol/L)

Group A, n=44 Group B, n=11 P

Age (yr) 41.0±10.8 38.5±9.7 0.49

Other pituitary deficits (%) 9 (20.5) 4 (36.4) 0.46

ACTH (pg/ml) 13.4±5.4 17.4±10.3 0.08

Basal cortisol (µg/dl) 9.0±2.6 8.6±2.6 0.67

Peak cortisol levels after ITT (µg/dl) 23.4±2.9 14.4±2.1 <0.001

30 min cortisol levels after SDCT (µg/dl) 18.8±2.3 16.8±3.0 0.016

60 min cortisol levels after SDCT (µg/dl) 22.5±2.8 20.2±2.8 0.019

Data are expressed as mean ± SD or absolute number with percentage in parenthesis. 

with the cortisol value of 24.1 µg/dl at 60 min (PPV 
25%, NPV 100%, accuracy 40%, Figure 2B). 

Also considering a cut-off of 16 µg/dl (440 nmol/L), 
as proposed by Kazlauskaite and colleagues,1 SDCT 
correctly identified hypoadrenalism (30 min cortisol 
levels below 16 µg/dl) in only 43% of patients with 
positive tests (PPV), while correctly it identified 
normal HPA axis function (30 min cortisol levels 
above 16 µg/dl) in 83% of patients with negative tests 
(NPV), showing a sensitivity of 27% and specificity 
of 91%. As a whole, SDCT with a cut-off of 16 µg/dl 
failed to correctly detect 12 out of 55 patients (ac-
curacy 78%). The performance of SDCT with these 
different cut-offs is summarised in Table 2. 

The Bland-Altman difference plot showed a bias 
of 0.6 (-0.47 to 1.66)% (mean [95% confidence inter-
val]) with 95% limits of agreement -7.1 to 8.3, and no 
systematic bias was evident (not shown). Moreover, a 
statistically significant correlation was found between 
cortisol peak after SDCT and ITT (r2= 0.51, p<0.001).

With regard to basal cortisol levels, no patient with 
diagnosis of HPAI by ITT showed levels higher than 
11.4 µg/dl (315 nmol/L). Conversely, four out of six 
patients with basal cortisol levels lower than 5 µg/dl 
(138 nmol/L) showed a normal response after ITT. 

Finally, in 15 patients of Group A, previously non-
respondent to SDCT, a second SDCT was performed 
after a mean period of 6 months. In 4 out of these 
15 patients, 30 min cortisol levels >20.3 µg/dl (560 
nmol/L) or 60 min cortisol levels >24.1 µg/dl (665 
nmol/L) were found, thus confirming the as per ITT 
normal HPA function (Figure 3).




