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Terapia steroidea (glucocorticoidi)

… ampiamente utilizzata nella 
pratica clinica (1-2% del mondo 
occidentale, 3% nelle donne di 
età superiore agli 80 anni) per 
controllare l'attività delle 
malattie autoimmuni, 
infiammatorie e allergiche, 
neoplasie del sistema 
ematopoietico, e altre 
patologie .... 



... In campo reumatologico …. 

1940 Watson segnala qualche beneficio in malati di artrite reumatoide con 
l’impiego di estratti di corteccia surrenalica…

1948 Hench ipotizza la possibile esistenza di un ormone surrenale ad azione 
antireumatica (sostanza X) carente nell’artrite reumatoide … impiega per 
la prima volta il cortisone (composto E) per la cura di una giovane 
paziente di 29 anni…

1995 nasce il prednisone, il primo dei derivati semisintetici del cortisone 
con minori effetti mineraloattivi rispetto al cortisone…

Terapia steroidea (glucocorticoidi)



GC Equivalent
(replacement) 

doses (mg)

Anti-inflammatory potency
(GR)

MR potency T ½ (h) Duration of 
action (h)

Short-acting

Cortisone acetate 25 0.8 1.5 0.5 8-12

Hydrocortisone 20 1 2 1.5-2 8-12

Intermediate-acting

Prednisone 5 4 1 1 18-36

Prednisolone 5 4 1 2-3.5 18-36

Methylprednisolone 4 5 0 1.5-3 18-36

Meprednisone 4 5 0 3.5-4 12-36

Triamcinolone 4 5 0 3.5-4 18-36

Paramethasone 2 10 0 3.5-4 12-36

Fluprednisolone 1.5 15 0 3.5-4 12-36

Long-acting

Betamethasone 0.6 25-50 0 5.5 36-54

Dexamethasone 0.75 26 0 2-3.5 36-54

Quali glucocorticoidi ?



Cortone (cp 25 mg)

Idrocortisone (cp 10 mg)



Prednisone- Prednisolone



Meccanismo d’azione

GR
- bassa affinità per GC
- selettivo per GC
- espresso in modo ubiquitario
(SNC, ippocampo, tessuti periferici)

MR
- alta affinità per GC 
- non selettivo per aldosterone
- espresso solo in alcuni tessuti
(tubulo renale, gh.sudoripare e salivari, colon, miocardio, 
endotelio, muscolatura vascolare, ippocampo)



➢ Tre isoforme del GR
✓ GR-α: modula l’espressione dei GRE

✓ GR-β: non lega GC/non induce trascrizione genica

✓ GR-γ: minor attività trascrizionale del GRα

➢ Polimorfismo del GR-α
✓ ER22/23EK: relativa resistenza ai GC

✓ N363S: relativa sensibilità ai GC
✓ Bcl/1: relativa sensibilità ai GC

ER22/23EK N363S

Bcl/1



Terapia steroidea personalizzata: 
possibilità ?



HC DR-HC



Prednisone- Prednisolone



The EULAR Glucocorticoid Task Force has
already published several recommendations
over the last years such as those on the
standardized nomenclature for GC dosages and
treatment regimens, on the management of
systemic GC therapy in rheumatic diseases, and on
monitoring adverse events of low-dose GC therapy.
Recent work of this group dealt with the question
under which conditions long-term treatment with
GC has an acceptably low level of harm.
As a result, the task force members agreed that the
risk of harm is low for the majority of patients at
long-term dosages of ≤5 mg prednisone equivalent
per day, whereas at dosages of >10 mg/day the
risk of harm is elevated. At dosages between
>5 and ≤10 mg/day, patient-specific
characteristics determine the risk of harm.
This means general and glucocorticoid-
associated risk factors and protective factors
such as a healthy lifestyle should be taken into
account when evaluating the actual and future risk.





Pazienti considerati a basso rischio



Pazienti considerati ad alto rischio



GC

SNC

Composizione 
corporea

Muscolo 

Sistema CV

Sistema immunitario

Metabolismo

Osso

Glucocorticoidi: effetti biologici = limiti ?

HPA



Taking glucocorticoids by prescriptions is associated 
with subsequent cardiovascular disease
Wei L, Mac Donald M and Walker BR Ann Int Med 2004;141:764-70

Figure 3 Cardiovascular disease

risk in patients receiving

antiinflammatory glucocorticoid

therapy.

In a population-based cohort

study, the incidence of

cardiovascular events was recorded

in 68781 adults >40 years old

receiving therapy with

glucocorticoids and 82202 adults

not receiving glucocorticoids

during a 4-year follow-up period.

Daily glucocorticoid dose was

quantified as low (inhaled, nasal

and topical steroid only),

medium (oral, rectal or

parenteral dose<7.5 mg

prednisolone equivalent per

day) or high (>7.5 mg

prednisolone equivalent per

day).

…the OR was higher among current users
and patients taking high GC doses (>7.5 mg of prednisolone per day 
or equivalent doses of other drugs)…



Paragliola RM et al., Int J Mol Sci 2017; 18: 2201



… All available forms of steroids with glucocorticoids activity are capable of
producing Cushing’s syndrome…

… The development of Cushingoid signs and symptoms is generally related to dose
and duration of treatment.
Although supra-physiological doses are usually required before patients manifest
significant Cushingoid effects, some patients, in particular those on GCs following
renal transplant, can develop Cushingoid appearance with chronic administration of
lower doses as little as 5 mg/d of prednisone…

Exogenous Cushing’s syndrome



Retrospective, record-linkage, open-cohort study spanning primary and hospital care in England
70,683 oral glucocorticoid users (49,6% polymyalgia rheumatica, 28.3% rheumatoid arthitis)
aged ≥ 18 years, registered in 389 practices in 1998 to 2017



Retrospective, record-linkage, open-cohort study spanning primary and hospital care in England
70,683 oral glucocorticoid users (49,6% polymyalgia rheumatica, 28.3% rheumatoid arthitis)
aged ≥ 18 years, registered in 389 practices in 1998 to 2017

for every increase in daily dose of 5 mg the risk increased by 9%



Hochberg Z et al., Endocr  Rev 2003; 24: 523-538

Adrenal
insufficiency

Withdrawal syndrome



1946-2016
73 articles (3166 patients)

1975-February 2014
74 articles
136 study groups (3753 participants)



administration form



< 1 month

1 month – 1 year

> 1 year

< 10 mg

10-20 mg

> 20 mg

duration - dose



disease



Retrospective, record-linkage, open-cohort study spanning primary and hospital care in England
70,683 oral glucocorticoid users (49,6% polymyalgia rheumatica, 28.3% rheumatoid arthitis)
aged ≥ 18 years, registered in 389 practices in 1998 to 2017



Retrospective, record-linkage, open-cohort study spanning primary and hospital care in England
70,683 oral glucocorticoid users (49,6% polymyalgia rheumatica, 28.3% rheumatoid arthitis)
aged ≥ 18 years, registered in 389 practices in 1998 to 2017

for every increase in daily dose of 5 mg the risk increased by 7%



Hochberg Z et al., Endocr Rev 2003; 24: 523-538

GC withdrawal syndrome

1

2

HPA-axis recovery



Recovery at 5 years
Ectopic 82%, 0,6 years
CD 58%, 1,4 years
CS 38%, 2,5 years

1983-2014
Retrospective study
91 pts



Riduzione graduale dei GC

Insufficienza surrenalica

GC withdrawal syndrome

Trattare le condizioni di «stress»



Guerrero Perez F et al., JEI 2017; 40: 1175-1181

Schemi di riduzione dei GC

GCs should be tapered as rapidly as clinically feasible…
ideally within 3 to 6 months …

EULAR 2016-2017-2018



Hopkins RL et al., Endocrinol Metab Clin N Am 2005; 34: 371-384



Riattivatori asse HPA ?

Synacthen depot
(1 mg/ml)

Bupropion
(cp 150 mg)

Sibutramine
(cp 10-15 mg)

Norepinephrine SerotoninNorepinephrine

DopamineNorepinephrine



Onster R et al., Endocr  Rev 2016;

Trattare lo stress

Jung C & Inder W 2008; MJA 188: 409-413



Take Home Messages

❖ La terapia steroidea deve essere personalizzata il più
possibile considerando le caratteristiche della patologia da
trattare, le caratteristiche del paziente e la presenza di fattori
di rischio pre-esistenti.

❖ Tutti gli steroidi con attività glucocorticoidea possono
causare la sindrome di Cushing e/o l’insufficienza surrenalica
e/o la sindrome da carenza, di cui non esistono predittori
sicuri.

❖ Occorre utilizzare la minor dose di glucocorticoide con la
maggior efficacia terapeutica e per il minor tempo
possibile.

❖ Non esistono evidenze circa l'efficacia e la sicurezza dei
diversi regimi di riduzione della terapia steroidea per
garantire la ripresa dell’asse HPA e tutti si basano su un
basso grado di evidenza.



Medicina di precisione
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