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Supplemental Data S1. Clinical Practice Guideline of Cushing’s 
Disease by JES Established in 2023.

I. Main Symptoms
1. Specific features (Note 1) 

1) Moon face 
2) Central obesity or dorsocervical fat pad (buffalo hump)
3) Striae, especially with reddish-purple and 1 cm wide 
4) Thin skin and easy bruising
5) Muscle weakness due to proximal myopathy
6) In children, decreasing growth velocity with obesity

2. Non-specific features
1) Hypertension
2) Menstrual abnormalities
3) Acne
4) Hirsutism
5) Peripheral edema
6) Impaired glucose tolerance
7) Osteoporosis
8) Pigmentation
9) Mental disorder 

At least one of the 1. Specific feature or 2. Non-specific feature 
must be present.

II. Laboratory Findings
1. �Normal-high levels of both plasma ACTH and serum corti-

sol (measured simultaneously) (Note 2)
2. �High levels of urinary free cortisol (Note 3)

If criteria II-1 (if possible, also II-2) is met, perform screening 
tests in III to confirm autonomous secretion of ACTH. 

III. Screening Tests 
1. �Overnight low-dose dexamethasone suppression test: Se-

rum cortisol level is not suppressed the next morning 
(8:00–10:00 AM) after taking 0.5 mg dexamethasone at 
midnight the day before (Note 4). 

2. �Diurnal cortisol fluctuation: Serum cortisol level during 
midnight sleep is ≥5 μg/dL (Note 5). 

If criteria III 1 and 2 are met, ACTH-dependent Cushing’s 
syndrome is most likely (Note 6). Next, perform confirmatory 
diagnostic tests to differentiate Cushing’s disease from the ectopic 
ACTH syndrome (Note 7). 

IV. Confirmatory Diagnostic Tests
1. �CRH Test: An intravenous injection of 100 μg of human 

CRH results in an increase in plasma ACTH levels to ≥1.5 
times the baseline level (Note 8).

2. �Overnight High-Dose Dexamethasone Suppression Test: 
Serum cortisol level is suppressed to less than half of the 
baseline level the next morning (8:00–10:00 AM) after tak-
ing high-dose (8 mg) dexamethasone late at night the day 
before (Note 9).

3. �Imaging Tests: Detection of pituitary tumors by MRI (Note 
10).

4. �Selective Inferior Petrosal Sinus Sampling (Note 11): The 
central-to-peripheral ratio (C/P ratio) of plasma ACTH lev-
els is ≥2 (≥3 after CRH stimulation) (Note 12). 

V. Pathological Findings
Immunohistochemical positivity for ACTH or TPIT is observed 

in pituitary tumor lesions.

Diagnostic Criteria
Definitive Cases:
Any one of I, all of II and III, and either 1 or 2 of IV, along with 

either 3 or 4.
Any one of I, all of II and III, and V.
Suspected Cases:
Any one of I, and all of II and III.

Notes:
(Note 1) In patients with subclinical Cushing’s disease, these 

specific features are lacking. Most cases are found due to a pitu-
itary incidentalomas.

(Note 2) Blood collection should be performed early in the 
morning (8:00–10:00 AM) after resting in supine position for 30 
min. The absence of plasma ACTH suppression is important for 
differentiating from adrenal Cushing’s syndrome. The resulting 
relative standard deviation was set within 10%. In patients with 
corticosteroid-binding globulin (CBG) deficiency or lowering 
syndrome, serum cortisol levels may be relatively low. In pa-
tients with oral estrogen therapy, serum cortisol levels may 
sometimes be high.

(Note 3) Generally, it is measured using urine samples col-
lected for 24 hours. It is evaluated according to facility standard 
values. Generally, ≥70 μg/day is considered as high level. Most 
cases of overt Cushing’s disease show ≥100 μg/day (measured 
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by RIA method). Since April 2022, the measurement method 
has changed to CLIA, which shows lower values than the con-
ventional RIA method. 

(Reference) y (CLIA)=0.832(×RIA)–4.23

(Note 4) Subclinical Cushing’s disease is suspected when se-
rum cortisol level is ≥3 μg/dL and Cushing’s disease is sus-
pected when serum cortisol level is ≥5 μg/dL. If serum cortisol 
level is adequately suppressed, there is no hyperfunction of the 
ACTH-cortisol system. 1 to 2 mg of dexamethasone has been 
used in the past, but because some patients with Cushing’s dis-
ease showed cortisol suppression (false-negative results), a low-
er dose of 0.5 mg has been used to increase sensitivity as a 
screening test. Medications, especially those that induce CY-
P3A4, can promote dexamethasone metabolism and are there-
fore likely to produce false-positive results (e.g., the antibacteri-
al agent rifampicin and the antiepileptic drugs carbamazepine 
and phenytoin). The Endocrine Society guidelines use the 1 mg 
dexamethasone method, with a cutoff value of 1.8 μg/dL for se-
rum cortisol level. 

(Note 5) In cases which ACTH and cortisol fluctuate periodi-
cally and symptoms are cyclical with remission and exacerba-
tion, special caution is required. Measurements should be per-
formed over as multiple days as possible to confirm elevated 
hormone levels. Measurement of salivary cortisol is useful, but 
the method has not been standardized and reference values have 
not been established in Japan. 

(Note 6) Pseudo-Cushing’s disease may need to be excluded 
in patients with excessive alcohol intake, chronic kidney dis-
ease, depression, severe obesity or poorly controlled diabetes 
mellitus. Plasma ACTH level increase ≥1.5 times higher than 
the baseline level after intravenous injection of DDAVP (4 μg) 
is also useful for the diagnosis of ACTH-dependent Cushing’s 
syndrome. However, DDAVP test is not covered by insurance 
in Japan. The dexamethasone-CRH test is also known to be an 
effective diagnostic test. Pseudo-Cushing’s disease cannot be 

differentiated from Cushing’s disease by selective inferior pe-
trosal sinus sampling. 

(Note 7) If hypercortisolemia is severe, treatment should be 
prioritized over diagnostic tests.

(Note 8) Pituitary tumors ≥10 mm may not respond to stimu-
lation. Most ectopic ACTH syndrome cases do not respond, but 
bronchial carcinoids may respond.

(Note 9) In cases of significant hypercortisolemia or pituitary 
tumors (adenomas) ≥10 mm, serum cortisol level may not be 
suppressed <1/2 in the high-dose (8 mg) dexamethasone sup-
pression test. It is useful for excluding ectopic ACTH syndrome, 
but caution is advised due to reports of precipitating crises in 
pheochromocytoma and concerns about worsening blood glu-
cose levels. Therefore, necessity and safety should be confirmed 
before conducting the test.

(Note 10) For the visualization of micro-pituitary tumors (ad-
enomas), using a 3 Tesla MRI is recommended, employing 
high-sensitivity detection methods of each MRI device. How-
ever, it is necessary to consider the possibility of detecting small 
incidentalomas (non-responsible lesions), although it is rare.

(Note 11) If no pituitary tumor is detected with pituitary MRI, 
this test must be performed. Additionally, if cyclicity is present, 
it should be performed during the period of clear cortisol excess.

(Note 12) If the central-to-peripheral ratio (C/P ratio) of plas-
ma ACTH levels is <2 (<3 after CRH stimulation), the possi-
bility of ectopic ACTH syndrome is high. In Japan, cavernous 
sinus sampling is also performed. If the C/P ratio of plasma 
ACTH levels is ≥3 (≥5 after CRH stimulation), the possibility 
of Cushing’s disease is high. If neither sampling method’s result 
meets the criteria, corrected values using simultaneously mea-
sured PRL levels should be referenced for evaluation.


