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Preliminary Evaluation of Midnight Serum Cortisol Level
in Diagnosis of Cushing Syndrome

WU Mu-chao, ZHANG Shao-ling, YAN Li, CHENG Hua
( Department of Endocrinology, The Second Affiliated Hospital,
SUN Yat-sen University, Guangzhou 510120, China )

Abstract: [ Objective] To preliminarily investigate the value of midnight serum cortisol level in diagnosis of
Cushing syndrome. [Methods] Forty-two patients with Cushing syndrome and 134 patients with simple obesity or
essential hypertension in whom Cushing syndrome was excluded were siudied retrospectively to compare the
sensitivity and specificity of the different midnight serum cortisol cut-off levels. [Results] The sensitivity and
specificity of the cut-off level of 690 nmol/L for 8:00 serum cortisol level were 52.4% and 94.0%, respectively.
For 16:00 serum cortisol level, the sensitivity and specificity of 75% of the serum cortisol level at 08:00 were
73.8% and 72.4%, respectively. The sensitivity of 75% of the serum cortisol level at 08:00 and of the cut-off -
levels of 207, 138, and 50 nmol/L for 24:00 serum cortisol level were 64.3%, 95.2%, 100.0%, and 100.0%),
respectively, and the specificity were 95.5%, 93.3%, 83.6%, and 53.0%, respectively. [ Conclusions ] The cut-off
level of 207 nmol/L for midnight serum cortisol level, with high sensitivity and specificity, has excellent ’
effectiveness for the diagnosis of Cushing syndrome.
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Table 1 Biochemical results of Cushing syndrome and non-Cushing syndrome [M (range) ]

Ttems Cushing syndrome (n=42) non-Cushing syndrome (n=134) Z P value
Urinary 17-OHCS(mg/24 h) 25.00(10.30~42.40) 8.80(3.30~19.00) -7.944 0.000
UFC (nmol/24 h) 2717.00(183.90~64692.00) 440.30(29.50~1844.00) -6.490 0.000
8:00 Serum cortisol(nmol/L) 703.00(267.70~5826.00) 310.90(20.59~1197.00) ~7.585 0.000
16:00 Serum cortisol (nmol/L.) 580.04(290.40~1655.00) 191.00(8.07~779.00) -9.107 0.000
24.00 Serum cortisol (nmol/L) 496.10(154.00~1655.00) 48.97(3.72~244.00) -9.673 0.000
LDDST(nmol/L) 580.00(61.00~1531.00) 24.27(3.89~254.00) -9.421 0.000

17-OHCS ; 17-hydroxycortisolsteroid; UFC; urinary free cortisol ;. LDDST:low dose dexamethasone suppression test
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Table 2 The sensitivity and specificity of different cut-off levels at 08:00, 16:00, and 24:00

Time Cutoff levels Sensitivity Specificity

08:00 Serum cortisol 690 nmol/L 52.4%(22/42) 94.0%(126/134)

16.00 75% of 0800 serum cortisol 73.8%(31/42) 72.4%(97/134)

24.00 75% of 0800 serum cortisol 64.3%(27/42) 95.5%(128/134)

24,00 Serum cortisol 207 nmol/L 95.2%(40/42) 93.3%(125/134)

24.00 Serum cortisol 138 nmol/L 100.0%(42/42) 83.6%(112/134)

24,00 Serum cortisol 50 nmol/L 100.0%(42/42) 53.0%(71/134)

The numbers of parentheses in the sensitivity column, over the slash are the numbers of the subjects which serum cortisol level is above the

cut-off level in the Cushing syndrome group, under the slash are the numbers of the total subjects of the Cushing syndrome group. The numbers of

parentheses in the specificity column, over the slash are the numbers of the subjects which serum cortisol level is below the cut-off level in the

non-Cushing syndrome group, under the slash are the numbers of the total subjects of the non-Cushing syndrome group.
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