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Terapia sostitutiva:  
dove siamo oggi? 
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Terapia sostitutiva: la storia 

• 1937: viene sintetizzato 11-DOC 

• 1948: vengono sintetizzati cortisone ed idrocortisone 

• 1948: prima pubblicazione su efficacia del cortisone nel 
trattamento dell’artrite reumatoide 

• 1950  
- Premio Nobel Medicina a Philip Hench, Edward Kendall e Tadeus 
Reichstein per cortisone ed idrocortisone 
- George Widmer Thorn e PH Forsham per primi usano il cortisone 
acetate nella malattia di Addison 
-  Merck rende disponibile il cortisone negli USA 
- Viene sintetizzato fludrocortisone 

Benedek TG. Clin Exp Rheumatol. 2011;29(5 Suppl 68):S-5-12 



Roma, 
9-11 novembre 2012 

GC 

MC 

GC 

DHEA ? 



Roma, 
9-11 novembre 2012 

Terapia sostitutiva GC 

Tipologia di trattamento 
1.  Dose 
2.  Modalità di somministrazione 

Opzioni terapeutiche 
1.  Cortisone acetato 
2.  Idrocortisone 
3.  Altri steroidi 

Hahner and Allolio, Best Pract Clin Endocrinol Metab 2009; 23:167-179 
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Steroide Dose equivalente 
(mg) Potenza relativa 

anti-infiammatoria Potenza relativa 
mineralcorticoidea Emivita plasmatica 

(h) Emivita biologica 
(h) 

Cortisone acetato 25 0.8 2 0.5 8-12 
Idrocortisone 20 1 2 1.5-2 8-12 

Metilprednisolone 4 5 0 1.5-3 18-36 
Prednisone 5 4 1 1 18-36 

Prednisolone 5 4 1 2-3.5 18-36 
Triamcinolone 4 5 0 3.5-4 18-36 
Betametasone 0.6-0.75 20-30 0 5.5 36-54 
Desametasone  0.75 20-30 0 2-3.5 36-54 

Opzioni terapeutiche 

Cortisone acetato 

Idrocortisone        
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When cortisone acetate and hydrocortisone were 
given by mouth to three of the four patients in 
this study, the response to each agent was 

similar. Therefore, for those patients requiring 
chronic glucocorticoid therapy, oral 

administration of cortisone acetate is 
sufficient and appropriate. 
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From the clinical therapeutic point of view, the 
results of this study indicate that a poor clinical 
response to oral cortisone acetate may be due 
to poor bioavailability and that substitution of 

oral cortisol in equivalent dose will not 
adequately solve the problem. 
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CH2OH 

CORTISONE 

 

CH2OH CH2OH CH2OH 

11-β HSD1 

CORTISOLO 

Deficit congenito 

Epatopatie avanzate 

Farmaci: 
rhGH 
PPARa agonisti (fibrati) 
PPARγ  agonisti  e LXRa 
agonisti 
Flavonone   
Carbenoxolone 
Ac. glicirizzico 
Ac. chenodesossicolico 

Bassa clearance metabolica 
Basso volume distribuzione 
Assorbimento intest. > 90% 
Biodisponibilità 96% 
 
Tmax 1.2-1.5 h  
Cmax 550-650 nM 
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CYP 3A4 

CORTISOLO 6β-OHcortisolo 

itraconazolo 

ritonavir 

nefazodone 

claritromicina 
- 

carbamazepina 

fenitoina 

rifampicina 

+

mitotane 

fenobarbital 
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Terapia sostitutiva GC 

Hahner and Allolio, Best Pract Clin Endocrinol Metab 2009; 23:167-179 

Tipologia di trattamento 
1.  Dose 
2.  Modalità di somministrazione 
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The adrenal glands of a normal adult secrete 20-25 mg of 
hydrocortisone a day, which is equivalent to about 

25-37.5 mg of cortisone acetate. Patients who have had 
total adrenalectomy and those with severe Addison's 
disease can usually be maintained on 37.5 mg of 

cortisone a day. Because of its rapid absorption and 
conjugation after oral administration, cortisone should be 

given as evenly spaced doses of 12.5 mg. 
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5-10 mg/m2 BSA 

= 10-20 mg/m2 HC os 
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twice daily 
(25 mg h 7 

12.5 mg h 15) 

thrice daily 
B (rhombus): 25 mg h 7, 6.25 mg h 12, 6.25 mg h 17 
C (square): 12.5 mg h 7, 12.5 mg h 12, 12.5 mg h 17 
D (triangle): 12.5 mg h 7, 6.25 mg h 12, 6.25 mg h 17 
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twice daily 
(18 pts; 25-50 mg/day) 

thrice daily 
(16 pts; 37.5-50 mg/day) 
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Weight-adjusted (0.12 mg/kg) 

Thrice daily 
Before food 
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Four times daily 
10 mg at 07:00, 10 mg at 12:00,  

5 mg at 16:00, 5 mg at 22:00 
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Monitoraggio della terapia GC 

Valutazioni ematochimiche  
 
1.   Cortisolemia 
2.   Cortisolo salivare 
3.  ACTH 
4.  UFC  

Valutazione clinica 
 

1.   Ricerca di segni e sintomi di sotto/sovra-dosaggio 
2.   Valutazione della QoL 
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Terapia sostitutiva GC: limiti 

… la terapia convenzionale non è in grado di 
mimare il ritmo circadiano del cortisolo essendo 
caratterizzata da un picco sovra-fisiologico dopo 
l’assunzione e livelli bassissimi alla sera… 
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Idrocortisone 3 volte al die 

… nell’ipocorticosurrenalismo primario la terapia 
convenzionale non è in grado di ridurre i livelli 
circolanti di ACTH … 

Terapia sostitutiva GC: limiti 
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Psiche 

Composizione 
corporea 

Muscolo 

Sistema 
cardiovascolare 

Sistema 
immunitario 

Bilancio 
energetico 

Osso 

GC: numerosi effetti 
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38 AD under conventional GC (HC 30 mg/day, CA 37.5 mg/day) 
compared with 38 age-, sex- and BMI-matched CS 

… a higher prevalence of central adiposity, impaired glucose 
tolerance and dyslipidemia in AD … 
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Osteopenia - Osteoporosi 

(292 pts, HC 26.5 mg/day or CA 40.1 mg/day or Pred or DEX)… BMD at the 
femoral neck and lumbar spine is reduced in Addison’s disease … not 
influenced by duration or type … inverse association between GC dosage 
and BMD … 

(81 PAI and 41 CAH pts, HC 12.0±2.7 mg/m2 and 15.5±7.8 mg/m2)… BMD 
varied within the normal reference range  in both cohorts … lower Z-
scores for femoral neck and Ward’s region in CAH than in PAI… 
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… Published studies of HRQoL in Addison’s disease indicated 
reduced vitality and general health perception and limitation in 

physical and emotional functioning … 
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HC doses above 30 mg/day were 
associated with a worse health status. 

Thrice daily intake of HC was not 
superior to twice daily intake.  

AI patients showed significantly impaired 
SHS compared with controls irrespective 

of the glucocorticoid use for 
replacement. 
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CR5 

Differente sensibilità ai GC 
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Terapia sostitutiva MC 

Pratica clinica: dose fissa giornaliera 0.05 - 0.2 mg 

Hahner and Allolio, Best Pract Clin Endocrinol Metab 2009; 23:167-179 

Opzioni terapeutiche 
1.  Fludrocortisone 

Tipologia di trattamento 
1.  Dose fissa 
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Aldosterone 

Endotelio Omeostasi idro-
salina 

Effetti biologici dell’aldosterone 

Arterie 

Cuore 
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Monitoraggio della terapia MC 

Valutazioni ematochimiche  
 
1.  Na, K 
2.  PRA 

Valutazione clinica 
 

1.   Ricerca di segni e sintomi di sotto/sovra-dosaggio 
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Terapia sostitutiva DHEA 

Pratica clinica: terapia opzionale 25 - 50 mg 

Hahner and Allolio, Best Pract Clin Endocrinol Metab 2009; 23:167-179 

Opzioni terapeutiche 
1.  DHEA 

Tipologia di trattamento 
1.  Dose fissa 
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Long-Term DHEA replacement in primary adrenal insufficiency: a 
randomized, controlled trial 
Gurnell EM et al.            J Clin Endocrinol Metab 2008; 93: 400-409 

Dehydroepiandrosterone replacement in women with adrenal insufficiency 
Arlt W et al.             N Engl J Med 1999; 341: 1013-1020 

(50 mg for 4 months)… improves well-being and sexuality in women with 
adrenal insufficiency 

(DHEA 50 mg for 12 months)… reversed ongoing loss of bone mineral 
density at the femoral neck… enhanced total body and truncal lean 
mass significantly with no change in fat mass… one subscale of SF-36 
improved significantly... no significant benefit on fatigue or cognitive or 
sexual function… 

Improvement in mood and fatigue after dehydroepiandrosterone 
replacement in Addison's disease in a randomized, double blind trial 
Hunt PJ et al.            J Clin Endocrinol Metab 2000; 85: 4650-4656 

(DHEA 50 mg for 12 weeks)… psychological assessment showed significant 
enhancement of self-esteem with a tendency for improved overall well-
being. Mood and fatigue also improved significantly, with benefit being 
evident in the evenings. No effects on cognitive or sexual function, body 
composition, lipids, or bone mineral density were observed.… 

Terapia sostitutiva DHEA 
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DHEA substitution in female adrenal failure: no impact on endothelial function and 
cardiovascular parameters despite normalization of androgen status 
Christiansen JJ et al.                  Clin Endocrinol 2007; 66: 426-433 

(DHEA 50 mg for 6 months)… did not effect cardiovascular parameters 
and endothelial function… 

Effects of DHEA replacement on vascular function in primary and 
secondary adrenal insufficiency: a randomized crossover trial 
Rice SP et al.           J Clin Endocrinol Metab 2009; 94-1966-1972 

(DHEA 50 mg or placebo for 12 weeks)… does not significantly affect 
measures of arterial stiffness or endothelial function in patients with 
adrenal insufficiency… 

Improvement in mood and fatigue after DHEA replacement in Addison’s disease in 
a randomizzed, double blind trial 
Hunt P et al.             J Clin Endocrinol Metab 2000; 85: 4650-4656 

(DHEA 50 mg for 4 months)… no effects on sexual function, cognition, body 
composition…. improved weelbeing and mood… 

Terapia sostitutiva DHEA 
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Conclusioni (1) 

La terapia sostitutiva GC attualmente 
disponibile presenta numerosi limiti: 

 Non è in grado di mimare il ritmo circadiano 
del cortisolo; 
 Non riduce i livelli circolanti di ACTH; 
 Non normalizza la QoL; 
 Si associa ad una aumentata mortalità 
(soprattutto CV) e morbilità. 
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Conclusioni (2) 

La terapia sostitutiva con MC esercita effetti 
GR-mediati ? 

La terapia sostitutiva con DHEA presenta alcuni 
effetti positivi (QoL, sessualità, well-being, osso), 
ma non esiste evidenza che modifichi altri 
parametri importanti (rischio CV) .  
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