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The diagnosis and differential diagnosis of endogenous

hypercortisolism—the Cushing’s syndrome—is one of the

most challenging problems in clinical endocrinology.

Screening the large proportion of the population with one

or more of the signs and symptoms of Cushing’s syndrome

requires a simple, inexpensive, and reliable test [1]. As has

been demonstrated in multiple studies, the measurement of

an increased late-night salivary cortisol (LNSC) clearly fits

the bill because of its high sensitivity and specificity for the

diagnosis of Cushing’s syndrome [2]. The theory behind

the test and its execution has been exhaustively reviewed

and is now widely accepted [3, 4].

The study by Belaya et al. [5] appearing in this journal

confirms prior studies that the measurement of LNSC can

be performed by a widely available platform immunoassay.

Considering the simplicity of obtaining an LNSC sample

and the availability of the measurement by platform

immunoassay, there should be no barrier to any clinician

obtaining this screening test even with a modest degree of

suspicion of Cushing’s syndrome.

The study of Belaya et al. brings up a few caveats and

issues that should be considered when doing the test.

(1) When we first started doing LNSC, we obtained two

LNSC samples 24 or 48 h apart [6]. This was based

on the conjecture that there would be significant

within-subject variability in the LNSC results. This

has led to some discordant results and confusion as to

what to do next. The study of Belaya et al. suggests

that one correctly collected LNSC sample is adequate.

Conversely, a study by Carrasco et al. [7] also

published in this journal demonstrated (using an

automated platform immunoassay), that the diagnos-

tic accuracy of LNSC testing for the diagnosis of

Cushing’s syndrome is improved by obtaining two

samples. Therefore, we continue to recommend

obtaining two LNSC samples. In addition to the

potential for improvement in diagnostic accuracy,

there is a logistical reason to obtain two LNSC

samples. It is not uncommon for one of the samples to

have insufficient quantity of saliva for analysis even

with our extraordinarily sensitive ELISA that requires

only 25 lL of saliva per well [8]. In fact, one piece of

information apparently not included in Belaya et al.

[5] or Carrasco et al. [7] is the volume of saliva

necessary for the automated immunoassay, although a

study using a similar automated immunoassay stated

that only 20 lL of saliva is necessary [9]. Regardless,

since the saliva sampling is done at home and we

receive samples from across the US, we find it

prudent to obtain two samples in case one has

inadequate volume or some other problem with

sample integrity.

(2) Belaya et al. found a lower specificity for the

diagnosis of Cushing’s syndrome using LNSC mea-

surement when an obese group in whom Cushing’s

syndrome had been discounted was used as the

comparator rather than a non-obese healthy group of

controls. As admitted in the paper, it is possible that

some of the subjects with presumed constitutional

obesity actually had subclinical Cushing’s syndrome
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rather than ‘‘functional hypercortisolism (due to

obesity)’’. Since the other confirmatory screening

tests for Cushing’s syndrome can also be misleading,

this issue cannot be resolved simply. Since the

overnight dexamethasone suppression test combined

with LNSC improved the overall specificity, as

demonstrated previously [10], the authors may be

correct.

(3) One problem not mentioned by Belaya et al. [5] or

Carrasco et al. [7] is the potential for contamination

of the saliva sample with cross-reacting topical

corticosteroids if and when the sampling is done by

the subject at home [11]. It may be that over-the-

counter hydrocortisone creams and ointments (con-

taining authentic cortisol) are not widely available or

used in Russia or Chile. Regardless, this is a

significant issue in the United States that can be

resolved by demonstrating a lack of increased

salivary cortisone measured by LC–MS/MS [12].

Belaya et al. [5] are blessed with a very high number of

patients with Cushing’s syndrome to evaluate. They are

apparently a regional or national referral center such that

they discovered 45 patients with proven Cushing’s syn-

drome out of 123 patients referred for the suspicion of

Cushing’s syndrome! This was accomplished during only

1 year of referrals! It would be wonderful if, in the United

States, all patients with at least a moderate suspicion of a

relatively rare disease like Cushing’s syndrome could be

referred to a regional center with vast experience. This

would not only allow scientific studies with improved

power, but would also very likely improve the diagnosis

and treatment of individuals with this protean disease. The

clinical evaluation of subtle Cushing’s syndrome is an art

that requires significant experience and expertise. As my

clinical colleague, James Findling, has stated [13],

If you have never missed the diagnosis of Cushing’s

syndrome or been humbled by trying to establish its

cause, then you should refer your patients who have

suspected hypercortisolism to someone who has.

The widespread use of LNSC to screen for Cushing’s

syndrome will continue to improve the detection of affec-

ted patients leading to referral to the appropriate centers for

the confirmation of the diagnosis as well as the appropriate

differential diagnosis and treatment.
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