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The prevalence of central AI (excluding exogenous steroid 

use) is 150–280 per million inhabitants. 

One-third of the patients with pituitary failure may have AI. 

The reported prevalence after pituitary surgery varies with up 

to 90% after craniopharyngioma surgery 

Patients who have undergone cranial radiation for non 

pituitary tumors have a high prevalence of hypopituitarism. 

Adrenal insufficiency was diagnosed in 0–50% of patients 

with nasopharyngeal tumors and in 3–62% of the patients with 

intracerebral tumors. ACTH insufficiency occurred after 6 

months

EPIDEMIOLOGY



Ordine di sostituzione dei deficit



Glucocorticoids and thyroid

Glucocorticoids and GH

Glucocorticoids and estrogen

Glucocorticoids and diabetes insipidus

Interactions between
replacement hormones



Glucocorticoids and thyroid



Glucocorticoids and thyroid

Physiological and pharmacological doses of GC suppress TSH levels

Glucocorticoids

Decreased thyroxine binding globulin levels

TSH suppression

Decrease TSH secretion 

Through direct effects on TRH in the hypothalamus



Glucocorticoids and thyroid

Thyroid hormone accelerates endogenous cortisol clearance and could 

unmask insufficient cortisol production and precipitate AC.

Grossman A et al, European Journal of Endocrinology 2013 



Corticosteroid replacement therapy did not have any influence on the L-T4 dose, but 

was associated with reduced TSH. This effect may result from the known inhibitory 

action of glucocorticoids on the basal release of TSH. Higher tT4 levels observed in 

cortisone treated subjects probably reflect the decreased conversion of T4 to T3 in 

peripheral tissues

CH patients receiving GC therapy do not appear to require L-T4 dose adjustments

Glucocorticoids and thyroid



Glucocorticoids and GH



Glucocorticoids and GH

Drugs modulating hepatic 11b-hydroxysteroid

dehydrogenase type 1 (11b-HSD1) influence HC half-life

Patients with GHD in the setting of hypopituitarism demonstrate an 

increased cortisol/cortisone metabolite ratio



Glucocorticoids and GH

GH suppresses the conversion of cortisone to cortisol, patients receiving GC 
replacement may require higher doses once GH is initiated, and those with low 
adrenal reserve may be rendered hypoadrenal by the GH therapy



Glucocorticoids and GH

Hoffman  et al, J Clin Endocrinol Metab, 90: 6431, 2005

Casi di crisi o insufficienza surrenalica

Tutti i soggetti avevano una diagnosi precedente di 

iposurrenalismo secondario ed erano in trattamento 

sostitutivo con glucocorticoidi

3 eventi avversi seri, 

incluso un caso fatale

3 eventi avversi non seri 

3 in soggetti trattati 

quotidianamente con rhGH

3 in soggetti trattati con rhGH 

depot

25% (3/12) di tutti gli eventi avversi seri
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Glucocorticoids and GH



Glucocorticoids and estrogen

1. About 95% of circulating cortisol is bound mainly 

to CBG and to a lesser extent to albumin, and 

unbound cortisol is the active fraction. 

2. Oral estrogen therapy increases circulating CBG 

(through a hepatic first-pass effect), leading to 

increased total cortisol levels.

3. This effect does not occur with transdermal

estrogen therapy



Glucocorticoids and estrogen
Menopause. 2007 Nov-Dec;14(6):985-94.

A randomized, open-label, crossover study comparing the effects of oral versus transdermal

estrogen therapy on serum androgens, thyroid hormones, and adrenal hormones in naturally 

menopausal women.
Shifren JL1, Desindes S, McIlwain M, Doros G, Mazer NA.

To compare the changes induced by oral versus transdermal estrogen therapy on the total and free serum 

concentrations of testosterone (T), thyroxine (T4), and cortisol (C) and the concentrations of their serum binding 

globulins sex hormone-binding globulin, thyroxine-binding globulin, and cortisol-binding globulin in naturally 

menopausal women.

DESIGN:

Randomized, open-label, crossover. Interventions included a 6-week withdrawal from previous hormone therapy 

(baseline), followed in randomized order by 12 weeks of oral conjugated equine estrogens (CEE) (0.625 mg/d) and 12 

weeks of transdermal estradiol (TD E2) (0.05 mg/d), with oral micronized progesterone (100 mg/d) given continuously 

during both transdermal estrogen therapy regimens.

RESULTS:

Twenty-seven women were enrolled in the study, and 25 completed both treatment periods. The mean(SD) percentage 

changes from baseline of sex hormone-binding globulin, total T, and free T with oral CEE were +132.1% (74.5%), 

+16.4% (43.8%), and -32.7% (25.9%), respectively, versus +12.0% (25.1%), +1.2% (43.7%), and +1.0% (45.0%) with 

TD E2. The mean (SD) percentage changes of thyroxine-binding globulin, total T4, and free T4 with oral CEE were 

+39.9% (20.1%), +28.4% (29.2%), and -10.4% (22.3%), respectively, versus +0.4% (11.1%), -0.7% (16.5%), and 

+0.2% (26.6%) with TD E2. The mean (SD) percentage changes of cortisol-binding globulin, total C, and free C with 

oral CEE were +18.0% (19.5%), +29.2% (46.3%), and +50.4% (126.5%), respectively, versus -2.2% (11.3%), -6.7% 

(30.8%), and +1.8% (77.1%) with TD E2. Concentrations of all hormones and binding globulins were significantly 

different (P < or = 0.003) during administration of oral versus transdermal estrogen therapy, except for free T4 and free 

C.

CONCLUSIONS:

Compared with oral CEE, TD E2 exerts minimal effects on the total and free concentrations of T, T4, and C and 

their binding proteins.
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Glucocorticoids and diabetes insipidus

1980

GC deficiency induces 
impaired free renal water 
clearance, resulting in the 
masking of polyuria in DI



Glucocorticoids and diabetes insipidus



Conclusions

J Clin Endocrinol Metab 2016
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