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Hair analysis of cortisol levels in adrenal insufficiency
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19-year-old woman was admitted to

hospital with nausea, vomiting, urinary

tract infection and severe hypotension
that necessitated a five-day stay in the intensive
care unit (ICU). A few weeks later, she was
readmitted to hospital with a respiratory infec-
tion. Her serum sodium level was 130 (normal
135-145) mmol/L, potassium level 6.1 (normal
3.5-5) mmol/L, cortisol level less than 11 (nor-
mal 120-384) nmol/L and adrenocorticotropic
hormone level greater than 278 (normal 0.0—
10.1) pmol/L; these results were diagnostic of
acute adrenal insufficiency crisis. Aldosterone
and renin levels (expected to be low and high,
respectively) were not measured. The patient
was prescribed hydrocortisone and fludrocorti-
sone. Her detailed history suggested that the
adrenal insufficiency had developed much ear-
lier, with a three- to four-year history of unin-
tended weight loss (18 kg), progressive weak-
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Figure 1: Cortisol levels in a sample of hair analyzed in 1-cm sections from a
19-year-old woman with chronic adrenal insufficiency. ICU = intensive care unit.
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ness, fatigability, tanned skin and episodes of
orthostatic presyncope. Her health status was
stable between episodes of illness but deterio-
rated rapidly when she was ill.

The patient provided a hair sample of about
36 cm in length. Analysis of 1-cm sections of
the sample showed the retrospective develop-
ment of impaired cortisol production (Figure 1).
The decline in cortisol production started almost
three years before her admission to the ICU and
coincided with the onset of symptoms of adrenal
insufficiency.

Because hair grows at a rate of about 1 cm
per month, longer hair samples can reflect corti-
sol production over several months to years.! In
patients with Cushing syndrome, measurement
of cortisol levels in hair can reflect changes in
systemic levels of cortisol.?* It is not known
whether adrenal insufficiency changes the rate of
hair growth. Measurement of cortisol levels in
hair may provide insight into the natural history
of adrenal insufficency. Moreover, in patients
with an unconfirmed diagnosis who have already
started glucocorticoid treatment, it may provide
information on cortisol levels before the treat-
ment began. Patients need to be able to provide
samples of scalp hair that are at least 1 cm in
length, and use of glucocorticoids and hydrocor-
tisone cream must be determined.

Hair analysis of historical cortisol levels is a
promising tool for use in clinical practice but
requires further study.
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