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References of Consensus 4 on Cortisol Replacement Therapy
in Milder Forms of Adrenal Deficiency in Adults

1) CORTISOL IS ESSENTIAL FOR SURVIVAL OF SEVERELY CORTISOL DEPLETED PATIENTS, AND FOR
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6. Glucocorticoid treatment: safety, side effects, complications
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4) SCREENING for PROBLEMS that MAY OCCUR with the USE of PHYSIOLOGICAL DOSES of
GLUCOCORTICOIDS:

1) Can cortisol or glucocorticoid treatment suppress the secretion of hormones by the adrenal cortex?

Glucocortiocoid treatments: may inhibit or even suppress the cortisol production by the adrenal glands
depending upon the dose
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1. Subreplacement doses

Very low hydrocortisone — 5 to 15 mg per day — do not reduce the pituitary-adrenal axis, even not in CFS
patients who are more sensitive to such a suppression. Insulin stress tests do not show any degree of
suppression of endogenous adrenal function (ACTH or cortisol) with 5 to 10 mg per day of hydrocortisone.

1. Demitrack MA, Dale JK, Straus SE, Laue L, Listwak SJ, Kruesi MJP, Chrousos G, Gold PW. Evidence for
impaired activation of the hypothalamic-pituitary-adrenal axis in patients with chronic fatigue syndrome. J Clin
Endocrinol Metab. 1991;73(6) :1224-34

2. Cleare AJ, Heap E, Malhi GS, Wessely S, O'Keane V, Miell J. Low-dose hydrocortisone in chronic fatigue
syndrome: a randomised crossover trial. Lancet. 1999 Feb 6;353(9151):455-8 (double blind placebo study
with low-dose (6 mg or 10 mg daily) hydrocortisone or placebo for 1 month; “Insulin stress tests showed that
endogenous adrenal function was not suppressed by hydrocortisone”)

On the contrary, an increased adrenal responsiveness to CRH stimulation in patients has been shown
under this low dose of hydrocortisone

3. Cleare AJ, Miell J, Heap E, Sookdeo S, Young L, Malhi GS, O'Keane V. Hypothalamo-pituitary-adrenal axis
dysfunction in chronic fatigue syndrome, and the effects of low-dose hydrocortisone therapy. J Clin
Endocrinol Metab 2001 Aug;86(8):3545-54 (“improvement in fatigue seen in some patients with chronic
fatigue syndrome during hydrocortisone treatment is accompanied by a reversal of the blunted cortisol
responses to human CRH.”)

Low hydrocortisone - from 20 mg /day of hydrocortisone to a maximum of 40- 60 mg/day depending on the
degree of cortisol deficiency: at these doses a significant, but partial, moderate and temporary suppression of
adrenal cortisol secretion occurs.

4. Swartz SL, Dluhy RG. Corticosteroids: clinical pharmacology and therapeutic use. Drugs. 1978
Sep;16(3):238-55

Normal low hydrocortisone — 25 to 35 mg per day: leads to a 20 to 35 % decrease in endogenous ACTH and
cortisol production in chronic fatigue patients, who have an enhanced negative feedback on the pituitary level.
After stopping, it may take several days to several weeks to recover the previous adrenocortical status.

5. McKenzie R, O'Fallon A, Dale J, Demitrack M, Sharma G, Deloria M, Garcia-Borreguero D, Blackwelder W,
Straus SE. Low-dose hydrocortisone for treatment of chronic fatigue syndrome: a randomized controlled trial.
JAMA. 1998 Sep 23-30;280(12):1061-6 (“some suppression of adrenal glucocorticoid responsiveness was
documented in 12 patients on 30 who received hydrocortisone compared to none in the placebo group”)

6. Demitrack MA, Dale JK, Straus SE, Laue L, Listwak SJ, Kruesi MJP, Chrousos G, Gold PW. Evidence for
impaired activation of the hypothalamic-pituitary-adrenal axis in patients with chronic fatigue syndrome. J Clin
Endocrinol Metab. 1991;73(6):1224-34

5 mg/day of prednisone inhibit in general only during the first 12 hours the cortisol production with the
only consistent inhibition (-41 to -47 %) 9 hours after of intake

7. Jerjes WK, Cleare AJ, Wood PJ, Taylor NF. Assessment of subtle changes in glucocorticoid negative
feedback using prednisolone: Comparison of salivary free cortisol and urinary cortisol metabolites as
endpoints. Clin Chim Acta. 2006 Feb;364(1-2):279-86 (“Prednisone at midnight (Oh) caused a partial
inhibition of urine cortisol metabolites that began at 0600 and ceased after 1800; Suppression of salivary
cortisol was only consistently seen at 0900: mean suppression was 41+/-5% in males and 47+/-9% in
females”)

Use of exogenous synthetic glucocortiocoids by inhalation reduces the 30 minutes post-awakening

cortisol levels (mildly for inhaled use, up to -60 % for systemic use at high doses, but no inhibitory effect

on cortisol levels 12 h after

8. Masharani U, Shiboski S, Eisner MD, Katz PP, Janson SL, Granger DA, Blanc PD. Impact of exogenous
glucocorticoid use on salivary cortisol measurements among adults with asthma and rhinitis.
Psychoneuroendocrinology. 2005 Sep;30(8):744-52

2). Total replacement doses: 40 -60 mg per day ; suppress more, but not totally, adrenal cortisol secretion.

3) Suprareplacement or supraphysiological doses: more than 15 mg per day of oral prednisone (= 60
mg/day or more of oral hydrocortisone) are above the physiological range. It takes 5 days to 12 months to fully

recover the initial adrenal axis depending upon the dose and the length of use of the overdose. Any person who
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has received a glucocorticoid in a dose equivalent to 20 to 30 mg/day of prednisone for more than 5 days should
be suspected of having hypothalamic-pituitary suppression

9. Axelrod L. Glucocorticoid therapy. Medicine (Baltimore). 1976 Jan;55(1):39-65

10. Axelrod L. Glucocorticoids. In Kelley WN, Harris ED Jr, Ruddy S, Sledge CB (esd); Textbook of
Rheumatology, ed 4. Philadelphia: Saunders, 1993

11. Daly JR, Fletcher MR, Glass D, Chambers DJ, Bitensky L, Chayen J. Comparison of effects of long-term
corticotrophin and corticosteroid treatment on responses of plasma growth hormone, ACTH, and
corticosteroid to hypoglycaemia. Br Med J. 1974 Jun 8;2(918):521-4.

12. Graber AL, Ney RL, Nicholson WE, Island DP, Liddle GW. Natural history of pituitary-adrenal recovery
following long-term suppression with corticosteroids. J Clin Endocrinol Metab. 1965 Jan;25:11-6

13. Streck WF, Lockwood DH. Pituitary adrenal recovery following short-term suppression with corticosteroids.
Am J Med. 1979 Jun;66(6):910-4 (-50 % reduction of pituitary-adrenal axis after 5 days of 50 mg/day
prednisone, full recovery in 5 days after stopping the 5-day treatment)

14. Spitzer SA, Kaufman H, Koplovitz A, Topilsky M, Blum |. Beclomethasone dipropionate and chronic asthma.
The effect of long-term aerosol administration on the hypothalamic-pituitary-adrenal axis after substitution for
oral therapy with corticosteroids. Chest. 1976 Jul;70(1):38-42. (Beclomethasone dipropionate aerosol
therapy permitted in patients who had previously received prolonged treatment with corticosteroids with
various degrees of adrenal suppression to achieve almost complete recovery of adrenal function within a
period of six months in most patients; treatment with beclomethasone dipropionate did not affect the
hypothalamic-pituitary-adrenal axis in other asthmatic patients who had not received prolonged corticosteroid
therapy)

15. Westerhof L, van Ditmars MJ, Kinderen PJ der, Thijssen JH, Schwarz F. Recovery of adrenocortical function
during long-term treatment with corticosteroids. Br Med J. 1970 Nov 28;4(734):534-7

16. Westerhof L, Van Ditmars MJ, Der Kinderen PJ, Thijssen JH, Schwarz F. Recovery of adrenocortical function
during long-term treatment with corticosteroids. Br Med J. 1972 Apr 22;2(807):195-7

Suprareplacement/pharmacological doses in severe critical ilinesses, high doses may be used but these
doses usually suppress adrenal function. After long-term use of very high doses the adrenal cortex secretions
may almost totally be suppressed. To completely block endogenous production minimal doses of 15 mg per day
of prednisolone or 75 or more of hydrocortisone ar necessary, but in some patients much higher doses have to be
reached before completely blocking the adrenal glands. Without external stimulation, it can take an average of
eight to twelve months to fully recover the initial adrenal axis as have been shown in patients who had removal of
adrenal tumors that were hypersecreting cortisol.

Pharmacological doses are doses above 7.5 mg/day of prednisone

17. Hermus AR, Zelissen PM. Diagnosis and therapy of patients with adrenocortical insufficiency. Ned Tijdschr
Geneeskd 1998 Apr 25;142(17):944-9 (Patients with primary adrenocortical insufficiency need substitution
not _only with glucocorticoids but also with mineralocorticoids. When pharmacological amounts of
glucocorticoids (> 7.5 mg prednisone daily) are used for 3 weeks or longer, a clinically relevant suppression
of the pituitary-adrenal axis is possible, and this may persist for one year after discontinuing the use of
glucocorticoids)

It is important to note that even in the case high doses (from 20 to 50 mg/d) of a synthetic derivative as
prednisone (apparently more suppressive than the natural one), the inhibition of the corticotrope axis is
temporary and partia

18. Bartelink AK, van Deuren M, Hermus AR, Gemke RJ, Thijs LG. Corticosteroid administration for critically ill
patients. Ned Tijdschr Geneeskd. 2001 Sep 8;145(36):1725-9
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with MS. Acta Neurol Scand. 1994 Apr;89(4):270-3.
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24. Streck WF, Lockwood DH. Pituitary adrenal recovery following short-term suppression with corticosteroids.
Am J Med. 1979 Jun;66(6):910-4

Recovery from adrenal suppression with ACTH-depot injections: In case of adrenal suppression, ACTH
injections can restimulate and activate the adrenal cortex, accelerating adrenal recovery
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Dec;18(11):823-6
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