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Terapia steroidea (glucocorticoidi)

Table 1 Common clinical uses of systemic corticosteroids

Field of medicine

Disorder(s)

Dermatology

endocrinology®

Gastroenterology

Hematology

Rheumatology/

immunology

Ophthalmology

Other

« Moderate to severe asthma exacerbations

« Acute ex

pulmor

 di

rbations of chronic obstructive

sease

« Allergic thinitis

« Atopic dematitis

« Anaphylaxis

angioedema

- Food and dnug allergies

« Nasal polyps

+ Hypersensiti

« Sarcoidosis

vity pneumonitis

« Acute and chronic eosinophilic pneumonia

« Interstitial lung disease

« Pemphigus

vulgaris

« Acute, severe contact dermatitis

« Adrenal insufficiency

« Congenital adrenal hyperplasia

« Ukcerative colitis

- Crohn's dise

ase

« Autoimmune hepatitis

- Lymphoma/leukemia

« Hemolytic anemia

« idiopathic thrombocytopenic purpura

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

Table 2 Primary effects of glucocorticoids (GCs) [1]

« Rheumatoid arthritis

« Systemic lupus erythematosus

+ Polymyalgia theumatica

- Pol
« Polyarteritis

« Vasculitis

mvositis
ymyositis

/dermatomyaositis

Anti-inflammatory:

inhibit inflammation by blocking the action of
inflammatory mediators (tra r.»’.réme:’.:‘.im:. or by
inducing antinflammatory mediators
(ransactivation)

o

- Kera

conjunctivitis

- Muftip

« Organ transplantation

« Nephrotic syndrome

- Chronic active hepatitis

« Cerebral edema

Immunosup pressive:

Suppress delayed hypersensitivity reactions by
directly affecting T-lymphocytes

Anti-proliferative:

Inhibition of DNA synthesis and epidermal cell
tumaover

Vasoconstrictive:

Inhibit the action of histamine and other
vasoconstrictive mediators




Terapia steroidea (glucocorticoidi)

... In campo reumatologico ....

1940 Watson segnala qualche beneficio in malati di artrite reumatoide con
I'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...



Quali glucocorticoidi ?

GC Equivalent Anti-inflammatory potency | MR potency | T /2 (h) Duration of
(replacement) (GR) action (h)
doses (mg)

[storactng__|
Cortisone acetate 25 0.8 1.5 0.5 8-12
Hydrocortisone 20 1 2 1.5-2 8-12

Intermediate-acting I
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 3.54 18-36
Paramethasone 2 10 0 3.54 12-36
Fluprednisolone 1.5 15 0 3.54 12-36
Betamethasone 0.6 25-50 0 5.5 36-54
Dexamethasone 0.75 26 0 2-3.5 36-54




Cortone (cp 25 mg)
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FiGg. 1.—Plasma cortisol levels after cortisone

indicated by @——@®, and after cortisol indicated

by O---0. The mecan and range of values

are for five normal subjects given 200 mg. of

each steroid, four normal subjects given 100 mg.,

and three patients wzitsh Addison’s disease given
mg.



Prednisone- Prednisolone
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F1G. 2.—Plasma prednisolone levels in three
normal subjects, a, b, ¢, after 100 mg. of predni-
sone indicated by O——QO and after 100 mg. of
prednisolone indicated by O --- 0. The lower
two curves show plasma cortisol values in the
same subjects given 100 mg. corusone indi-
cated by @——®@, and corusol indicated by
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Lumen # el ‘ Hippocampus
O - - alta affinita per GC
& & - non selettivo per aldosterone

- espresso solo in alcuni tessuti

(tubulo renale, gh.sudoripare e salivari, colon, miocardio,
endotelio, muscolatura vascolare, ippocampo)

Reogulation of target
y GUne transcription

a m o

Effetti biologici: metabolismo glico-lipidico,
catabolismo proteico, ecc

MRNA M/' -—- .

GR

- bassa affinita per GC %GRy AN
- selettivo per GC 4

- espresso in modo ubiquitario
(SNC, ippocampo, tessuti periferici)

VleR| X

v

HsP-90  { NEXB) Effetti antinfiammatori
N

Effetti rapidi: /' immunosoppressivi
effetti sui fosfolipidi di membrana, x
eNOS ecc. (poco conosciutt)

—_—

»

'S_in!sﬁi_d_i_:

Citochine proinfiammatorie;
Chemochine; Molecole
d'adesione; Enzimi.



Tre isoforme del GR
v GR-a: modula I'espressione dei GRE
v GR-B: non lega GC/non induce trascrizione genica
v GR-y: minor attivita trascrizionale del GRa

Polimorfismo del GR-a
v ER22/23EK: relativa resistenza ai GC
v N363S: relativa sensibilita ai GC
v Bcl/1: relativa sensibilita ai GC

P — ER22/23EK

ngher Iean body mass (167);] Obesity in sc , 170-173)
sensitisation (162); protect BC |/1

but not all 5) cohorts;
profile (162); lower CRP (1
mortality (168); cognitive p
(169)

e, .

Bech RFLP (

Inconsistent with obesity (36, 163,
164, 176—180); hyperinsulinaemia
in obese (181); familial
hypertension (182)

Dex, dexamet| has ooooo PMN all, pel phe al blood ux:lear cell; RFLP, restriction fragment
“A Tthilll RFLP was also ed upstream of t hep omoter in association with elevated cortis
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Towards the tailoring of glucocorticoid replacement in adrenal
insufficiency: the Italian Society of Endocrinology Expert Opinion

A. M. Isidori'® - G. Arnaldi? - M. Boscaro? - A. Falorni® - C. Giordano’ - R. Giordano® - R. Pivonello’ - C. Pozza' -
E. Sbardella’ - C. Simeoli’” - C. Scaroni® - A. Lenzi' - On behalf of the Italian Society of Endocrinology

24.0 nological Investigation (2020) 43:683-696
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Prednisone- Prednisolone

Reduced Final Height Outcome in Congenital Adrenal
Hyperplasia under Prednisone Treatment: Deceleration

of Growth Velocity during Puberty

Walter Bonfig, Susanne Bechtold, Heinrich Schmidt, Dietrich Knorr, and Hans Peter Schwarz
J Clin Endocrinol Metab, May 2007, 92(5):1635-1639

Prednisolone is associated with a
worse lipid profile than
hydrocortisone in patients with
adrenal insufficiency

Marcus Quinkler?, Bertil Ekman?, Claudio Marelli3?, Sharif Uddin?, Pierre Zelissen’

and Robert D Murray® on behalf of the EU-AIR Investigators
Endocrine Connections

(2017) 6, 1-8



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 >10mg/day the
risk of harm is elevated. At dosages between
>5and <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.

GC prescribed in conjunction with a maintenance treatment
with early RA have proven to be symptomatically and structurally
effective, even at low doses of 7.5 mg/d of prednisolone. Nonethe-
less, in light of the risk of long-term adverse events that increase
with the cumulative dose, they should be prescribed for a limited
time only.

In light of the risks associated with cumulative doses of gluco-
corticoids, the most recent EULAR 2016 guidelines [ 32] recommend
limiting the use of GC to when they are necessary, at the lowest dose
possible, and for the shortest time possible (<6 months). Glucocor-
ticoids can also be recommended for a short time to treat flare-ups
upon a change in the maintenance therapy with established RA.

Initiation of long-term oral glucocorticoid therapy with early
RA also exposes to a risk of self-medication and a “psychologi-
cal” dependency, which are two factors that can compromise the
chances of withdrawal after several months of treatment. The use
of parenteral forms initially (IV or IM forms) as well as iterative
injections have been shown to be effective and could be recom-
mended upon initiation of a first maintenance treatment, thereby
allowing long-term oral GC to be avoided and to maintain control
of the cumulative doses of GC in patients with recent-onset RA.

Joint Bone Spine 85 (2018) 417-422



Defining conditions where long-term glucocorticoid
treatment has an acceptably low level of harm

to facilitate implementation of existing
recommendations: viewpoints from an EULAR

task force

Cindy Strehl," Johannes W J Bijlsma,?* Maarten de Wit,* Maarten Boers,*-*

Nele Caeyers,® Maurizio Cutolo,” Bhaskar Dasgupta,® William G Dixon,’

Rinie Geenen,"® Tom W J Huizinga, "' Alison Kent,'” Annette Ladefoged de Thurah, ™
Joachim Listing,* Xavier Mariette, ™ '® David W Ray,"” Hans U Scherer,"’

Raphagle Seror, " '® Cornelia M Spies, ' Simon Tarp, '® Dieter Wiek,

Kevin L Winthrop,?® Frank Buttgereit’ “Ann Bheum Dis 2016:75952-957. dat 10,1136 Meumds-2015- 208916
0 5 7.5 10 15 mgid (prednisone
equvalent)
benefits > risks In the benefits < risks in the
majority* of patients majority** of patients

The actual level of harm is patient-spacific, |.e. it depends
on the presence or absence of nisk factors and/or
praventive measures

shifting towards a shifting towards an
lower level of harm increased level of harm

* ot true for high risk CV patients
** not true far patients with (partial) glucocorticosd ressstance



Pazienti considerati a basso rischio

Patient specific factors shifting towards a lower level of harm

References

General early diagnasis, low disease activity, low cumulative glucocorteold dosags, 1] [21) |37)
healthy Iife style (especially cessation of smoking, low alcohal consumption),
monitoring and treatmeant of risk facioes and cosnortidities

Glucocorticoid-induced suficient vaamin D & calcium intake, exarcise, muscle sirengthening, [35] [39] 40}
presaription on ndecation bisphosphonates, cstecanabolic drugs, selective [41) [42)

osmm’is oestrogen receplor modulatars

Infections sereaning for infactions, vaccination, usage of risk scores bafora tharapy, [44] |%0] {52]
follow rules of conduct (avoiding Infected persons, appropriaie wound care,
washing hands, good slesp)

Carbohydrate healthy diet, appropriate exercise, woight loss for abese patents, prescription  [S8] [58]

metabolism on indication: ydraxychloroqune, diunstics

Cardiovascular diet in low eatwated 1t & caloriae, physical acthity, weight normalization, [2] [60] |[70] [75]

sodium restrigtion, follow the EULAR-recommandstions for cardhovasoular nsi |78 |77)

managemen! {ncluding medications like stalins o angiolensin-converting
scayma nhbitors on indication)



Pazienti considerati ad alto rischio

Patient specific factors shifting towards an increased level of harm

General

Glucocorticoid-induced
osteoporosis

Infections

Carbohydrate
metabolism

Cardiovascular

Factors References

high ctsease nvny. high cuml glucocomicoxTtocaga, |festya l 7l 8] ll
{especialy bad nutrition, smoking, high alkoohol cansumption)

age » 80 years. female sex, low body weight. low bone mineral density, family  [23] [35] [38)
histary of peteoporosia, prevaient fractures, ow calchum intake [37) [38]
age > 60. mala sex, comorbidities (é.g. chronic lung disease, coronary heart (28] [43) [48)

diseass, haart fallure, penpharal vasculss disassaes. diabetes mollitus, [47) [48] [4%)
hepatitis C, chronic renal diseasas, leukopenia. neunological diseasa) high [50] [51)
number of treatment filures, prior serious infechons

higher age, high body mass index, genalic predisposibion, long disease [54] [55)
duration

nigher age, male sax, severns extra-articular disease manifestason, RF (29] [47] [65)
positivity, ACPA positivity, comorbidities (e g hypertension, diabates, (671 [72]1[73)

dyslicidaamia. obasity. Cushing's syndroma) [74)



Glucocorticoidi: effetti biologici = limiti ?

SNC

Sistema immunitario
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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

QOutcome  Glucocorticoid Rate ratio
exposure (95%ClI)

Heart failure = Comparator 1.00

Low 1.18 (1.05-1.33)
Medium (1.29-1.75)
High (2.71-5.12)

Myocardial Comparator
infarction LOW | 7 (0 91— 105)

...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)...

_Medium 118 (1.12-1.24)
High «| 7.41 (6.90-7.98)

0.1 0.2 0406081 2 4 6 810
Rate ratio




Effecty of synthetic glucocorticoids

i )

Adrenal gland Central nervous system
Adrenal atrophy, Cushing’s syndrome Changes in behavior, cognition, memory, and
appearance (moon face, hirsutism and mood (ie, glucocorticoid-induced
buffalo hump, weight gain, and lipid psychoses), cerebral atrophy, suppression of
redistribution) the hypothalamus-pituitary-adrenal )

Concomitant signs and symptoms of:

CUSHING’S SYNDROME CENTRAL ADRENAL

_— INSUFFICIENCY

Dyslipidemia, hypertension, thrombosis,

Immune system

Broad immunosuppression, activation of latent

Cardiovascular system & vimsee. candidiasie

metabolism

i x Skin LS
vasculitis, hyperglycemia Abighs, delaad weeanid Beakng. sistheii \ c(\‘:
hypertrichosis, dermatitis, petechiae, 000
Ki dney acne, striae rubrae, telangiectasia, bruising 36‘(

Increased sodium retention : \LO“

and potassium excretion Gastrointestinal tract Q\"

Gastrointestinal bleeding, pancreatitis,
peptic ulcer
Musculoskeletal system
Bone necrosis, muscle am‘aphy, osteoporosis, Repmduchve system
| retardation of longitudinal bone growth Delayedpubeﬂy,ﬁetalgsowﬂ\ retardation, /

-

/

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



Exogenous Cushing’s syndrome

Rachel L. Hopkins, MD, Matthew C. Leinung, MD*

Endocrinol Metab Clin N Am
34 (2005) 371-384

... 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...



Dose Dependency of latrogenic Glucocorticoid
Excess and Adrenal Insufficiency and Mortality:
A Cohort Study in England

Teumzghi F. Mebrahtu," Ann W. Morgan,”® Adam Keeley,* Paul D. Baxter,’
Paul M. Stewart,®> and Mar Pujades-Rodriguez®

J Clin Endocrinol Metab, September 2019, 104(8).3757-3767

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

Table 4. Observation Time, Overall Incidence Rates, and Time-Variant Oral Glucocorticoid Prednisolone-
Equivalent Dose-Related Incidence Rates of Outcomes

Adrenal Insufficiency Cushing Syndrome Mortality

Total person-y of follow-up 450,816 449,936 451,146
Total incident cases, n (%) 183 (0.3) 248 (0.4) 22,317 (31.6)
Time at risk per subject, median (IQR), y 5.53 (7.06) 5.52 (7.07) 5.54 (7.07)
Incidence rates per 1000 person-y (95% Cl)

Overall 0.41 (0.35-0.47) 0.55 (0.49-0.62) 49.47 (48.82-50.12)
Daily oral dose

Nonuse period 0.30 (0.25-0.37) 0.28 (0.23-0.35) 47.27 (46.55-48.01)

>010 4.9 mg 0.60 (0.39-0.94) 0.33 (0.18-0.60) 36.09 (34.10—38.20)

5.0-7.4 mg 0.58 (0.35-0.99) 0.63 (0.38-1.04) 61.57 (58.50-64.79)

=7.5 mg 0.86 (0.65-1.15) 2.37 (1.99-2.83) 66.38 (64.23-68.61)
Overall cumulative dose

>0 t0 959.9 mg 0.08 (0.05-0.16) 0.21(0.14-0.31) 30.43 (29.46-31.43)

960-3054.9 mg 0.21 (0.14-0.30) 0.64 (0.52-0.80) 42 .61 (41.48-43.76)

=3055 mg 0.71 (0.61-0.84) 0.69 (0.58-0.81) 64.68 (63.59-65.78)
Cumulative dose in past y

>0 to 959.9 mg 1.91 (1.37-2.66) 1.86 (1.33-2.60) 272.45 (265.00-280.11)

960-3054.9 mg
=3055 mg

9.50 (7.88-11.47)

30.48 (22.27-41.71)

11.77 (9.94-13.93)

60.90 (48.78-/6.03)

743.19 (727.56-759.17)
1,817.94 (1744.80-1894.15)




Dose Dependency of latrogenic Glucocorticoid
Excess and Adrenal Insufficiency and Mortality:
A Cohort Study in England

Teumzghi F. Mebrahtu," Ann W. Morgan,>> Adam Keeley,* Paul D. Baxter,’
Paul M. Stewart,®* and Mar Pujades-Rodriguez®

J Clin Endocrinol Metab, September 2019, 104(9).3757-3767

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%

Table 5. Time-Variant Prescribed Prednisolone-Equivalent Dose of Oral Glucocorticoids and the Risks of
Adrenal Insufficiency, Cushing Syndrome, and Death

Hazard Ratios With 95% Cl

Adrenal Insufficiency® Cushing Syndrome?® Mortality®
Current dose per 5 mag/d 1.07 (1.04-1.09) 1.09(1.08-1.11) 1.06 (1.05-1.06)
Current dose category (ref: nonuse period)
>0to 49 mg 2.10 (1.29-3.40) 1.20 (0.64-2.25) 0.63 (0.59-0.67)
5.0-7.4 mg 1.94 (1.11-3.41) 2.07 (1.20-3.57) 1.03 (0.98-1.09)
=7.5mg 2.95 (2.07-4.21) 6.64 (5.03-8.78) 1.20 (1.16-1.25)
Overall cumulative dose (per 1000 mg) 1.09 (1.08-1.10) 1.10(1.08-1.11) 1.03 (1.03-1.04)
Overall cumulative dose category
(ref: =0 to 959.9 mg)
8960-3054.9 mg 2.75 (1.32-5.74) 4.24 (2.68-6.69) 1.19 (1.14-1.24)
=3055 mg 14.16 (7.25-27.64) 11.00 (6.95-17.43) 1.64 (1.57-1.71)
Cumulative dose for the past y (per 1000 mg) 2.25 (2.15-2.35) 2.31(2.23-2.40) 2.05 (2.04-2.06)
Cumulative dose category for the past y
(ref: >0 to 959.9 mg)
960-3054.9 mg 4.98 (3.40-7.30) 6.83 (4.67-9.99) 2.65 (2.56-2.75)
=3055 mg 15.38 (9.72-24.35) 37.03 (24.58-55.78) 6.66 (6.34-7.00)
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Do glucocorticoids induce addiction in humans?

R. Giordano'- - F. Guaraldi® - M. Mazzoli® - E. Ghigo’
J Endocrinol Invest (2017) 40:881-883

AT

Withdrawal syndrome

i
!
v

Adrenal
insufficiency

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



Adrenal Insufficiency in Corticosteroids Use:
Systematic Review and Meta-Analysis

Leonie H. A. Broersen, Alberto M. Pereira, Jens Otto L. Jargensen,
and Olaf M. Dekkers

Department of Clinical Epidemiology (L.H.A.B., O.M.D.), Leiden University Medical Centre, Leiden
2300RC, The Netherlands; Department of Medicine (L.H.A.B., AM.P., 0.M.D.), Division of
Endocrinology, Leiden University Medical Centre, Leiden 2300RC, The Netherlands; Department of
Endocrinology (J.0.L.)., O.M.D.), Aarhus University, 8000 Aarhus C, Denmark; and Department of
Clinical Epidemiology (O.M.D.), Aarhus University, 8000 Aarhus C, Denmark

J Clin Endocrinol Metab, June 2015, 100(6):2171-2180

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

Systemic glucocorticoid therapy and adrenal insufficiency in adults:
A systematic review

Rebecca M. Joseph, MSc”, Ann Louise Hunter, MBChB, MRCP",
David W. Ray, MBChB, FRCP, PhD", William G. Dixon, MRCP, PhD*

A NIHR Manchester Musculoskeletal Biomedical Research Unit, Central Manchester University Hospitals NHS Foundation Trust, Manchester Academic Health
Science Centre, Manchester, UK

Y Manchester Centre for Endocrinology and Diabetes, Institute of Human Development, The University of Manchester, Manchester Academic Health Science
Centre, Manchester, UK

€ Arthritis Research UK Centre for Epidemiology, Centre for Musculoskeletal Research, Institute of Inflammation and Repair, The University of Manchester,
Manchester Academic Health Science Centre, Manchesrer, UK

1946-2016 _ Seminars in Arthritis and Rheumatism 46 (2016) 133-141
73 articles (3166 patients)



administration form |

Absolute

Administration Studies Patients risk (95% Gl
Oral 38 1419 — 48.7 (36.9, 60.6)
Inhalation 60 1418 - 7.8(4.2,613.9)
Topical 15 320 - 47 (1.1, 18.5)
Nasal 8 173 — 4.2 (0.5, 28.9)
Intra—articular 4 69 — 52.2 (40.5, 63.6)
Multiple forms 11 34 —— 42.7 (28.6, 58.0)

0 25 50 75

Glucocorticoid Route
Oral

IM

v

Multiple



duration - dose |

Absolute
Outcome Studies Patients risk (95% CI)
Short term 20 420 — 1.4(0.3,74)
< 1 month
Medium term 28 738 - 11.9(5.8,23.1)
1 month — 1 year
Long term 17 483 — 27.4 (17.7, 39.8)
> 1 year
Low dose g 248 — 2.4(0.6, 9.3)
<10 mg
Medium dose 33 800 —-— 8.5(4.2, 16.8)
10-20 mg
High dosa 23 464 —— 21.5(12.0, 35.5)
> 20 mg
1 1 1 1
0 25 50 75 100
Table 3

Percentage of patients per group with Al by glucocorticoid dose, duration or cumulative dose.

Total number of patients Number of groups Median (range) group size Median (IQR), % Al Range, % Al
Average daily dose
<5 mg/day 371 15 21 (6-63) 227 (11-36) 0-62
5-10 mg/day 703 22 22 (7-86) 437 (38-58) 14-80
10-20 mg/day 623 16 19 (3-279) 33.3 (22-80) 0-100
20+ mg/day 527 26 8 (2-100) 163 (0-71) 0-100
Duration
<4weeks 378 15 9 (4-86) 36.4% (0-89%) 0-100%
4-52 weeks 1533 36 20 (5-399) 33.9% (12-55%) 0-92%
52+ weeks 1093 37 19 (3-150) 42% (26-65%) 0-100%
Cumulative dose
<0.5g 702 28 19 (2-86) 35.4% (11-54%) 0-100%
0.5-5g 804 23 10 (4-279) 14% (0-40%) 0-89%
5+ ¢ 491 13 23 (3-150) 50% (35-66%) 0-100%




disease|

Absolute

Condition Studies Patients risk (95% CI)
Asthma 68 1692 — 11.1(6.8,17.7)
Asthma — inhalation only 54 1317 - 6.8 (3.8, 12.0)
Asthma - other administration forms 14 375 —_— 437 {27.3, 61.6)
Rhinitis/rhinosinusitis 8 195 —_— 19.0 (4.8, 52.2)
Psoriasis/atopic dermatitisflichen planus 12 273 — 8.9(2.4 27.9)
Rheumatic disorders 8 236 —— 39.4 (27.5, 52.6)
Renal transplant 8 176 —_— 56.2 (42.9, 68.6)
Haematological cancers - 20 —_— 60.0 (38.0, 78.6)
Nasal polyposis 2 52 —— 46.2(33.2,59.7)
Cystic fibrosis 3 49 —_— 43.0(354,62.7)
Crohn's disease 2 69 —_— 52.2 (40.5, 63.6)
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Respiratory
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Multiple



Dose Dependency of latrogenic Glucocorticoid
Excess and Adrenal Insufficiency and Mortality:
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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

Table 4. Observation Time, Overall Incidence Rates, and Time-Variant Oral Glucocorticoid Prednisolone-

Equivalent Dose-Related Incidence Rates of Outcomes
| ————————————————

Adrenal Insufficiency Cushing Syndrome Mortality
Total person-y of follow-up 450,816 449,936 451,146
Total incident cases, n (%) 183 (0.3) 248 (0.4) 22,317 (31.6)
Time at risk per subject, median (IQR), y 5.53 (7.06) 5.52 (7.07) 5.54 (7.07)
Incidence rates per 1000 person-y (95% Cl)
Overall 0.41 (0.35-0.47) 0.55 (0.49-0.62) 49.47 (48.82-50.12)
Daily oral dose
Nonuse period 0.30 (0.25-0.37) 0.28 (0.23-0.35) 47.27 (46.55-48.01)
>010 4.9 mg 0.60 (0.39-0.94) 0.33 (0.18-0.60) 36.09 (34.10—38.20)
5.0-7.4 mg 0.58 (0.35-0.99) 0.63 (0.38-1.04) 61.57 (58.50-64.79)
=7.5 mg 0.86 (0.65-1.15) 2.37 (1.99-2.83) 66.38 (64.23-68.61)
Overall cumulative dose
>0 t0 959.9 mg 0.08 (0.05-0.16) 0.21(0.14-0.31) 30.43 (29.46-31.43)
960-3054.9 mg 0.21 (0.14-0.30) 0.64 (0.52-0.80) 42 .61 (41.48-43.76)
=3055 mg 0.71 (0.61-0.84) 0.69 (0.58-0.81) 64.68 (63.59-65.78)
Cumulative dose in past y
>0 to 959.9 mg 1.91 (1.37-2.66) 1.86 (1.33-2.60) 272.45 (265.00-280.11)
960-3054.9 mg 9.50 (7.88-11.47) 11.77 (9.94-13.93) 743.19 (727.56-759.17)
=3055 mg 30.48 522.27—41 71 ) 60.90 (48.78-76.03) 1,817.94 (1744.80-1894.15)




Dose Dependency of latrogenic Glucocorticoid
Excess and Adrenal Insufficiency and Mortality:
A Cohort Study in England

Teumzghi F. Mebrahtu," Ann W. Morgan,>> Adam Keeley,* Paul D. Baxter,’
Paul M. Stewart,®* and Mar Pujades-Rodriguez®
J Clin Endocrinol Metab, September 2019, 104(9).3757-3767

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%

Table 5. Time-Variant Prescribed Prednisolone-Equivalent Dose of Oral Glucocorticoids and the Risks of
Adrenal Insufficiency, Cushing Syndrome, and Death

Hazard Ratios With 95% Cl

Adrenal Insufﬁciency‘J Cushing Syndrome?® Mortality®
Current dose per 5 mag/d 1.07 (1.04-1.09) 1.09(1.08-1.11) 1.06 (1.05-1.06)
Current dose category (ref: nonuse period)
>0to 49 mg 2.10 (1.29-3.40) 1.20 (0.64-2.25) 0.63 (0.59-0.67)
5.0-7.4 mg 1.94 (1.11-3.41) 2.07 (1.20-3.57) 1.03 (0.98-1.09)
=7.5mg 2.95 (2.07-4.21) 6.64 (5.03-8.78) 1.20 (1.16-1.25)
Overall cumulative dose (per 1000 mg) 1.09 (1.08-1.10) 1.10(1.08-1.11) 1.03 (1.03-1.04)
Overall cumulative dose category
(ref: =0 to 959.9 mg)
8960-3054.9 mg 2.75 (1.32-5.74) 4.24 (2.68-6.69) 1.19 (1.14-1.24)
=3055 mg 14.16 (7.25-27.64) 11.00 (6.95-17.43) 1.64 (1.57-1.71)
Cumulative dose for the past y (per 1000 mg) 2.25 (2.15-2.35) 2.31(2.23-2.40) 2.05 (2.04-2.06)
Cumulative dose category for the past y
(ref: >0 to 959.9 mg)
960-3054.9 mg 4.98 (3.40-7.30) 6.83 (4.67-9.99) 2.65 (2.56-2.75)
=3055 mg 15.38 (9.72-24.35) 37.03 (24.58-55.78) 6.66 (6.34-7.00)
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GC withdrawal syndrome
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. Physical

25 Xad A3 tlads o,
Psychological =
« Anxiety 9

« Restlessness

« Irritability

« Insomnia

« Headaches

« Poor concentration
«» Depression

« Social isolation

« Sweating Boa
|« Heart Palpitations ;:!j
|« Muscle tension @
« Tightness in the chest %
|« Difficulty breathing

. .| *Tremors

3 ; ; '« Nausea -

' :3 ,}’/\'z . |+ Vomiting, or diarrhea '

>4
HPA-axis recovery @

Mechanisms

Relapse of primary illness

1|

Suppressed HPA axis
Addisonian crisis
Hypercalcemia,

hyperphosphatemia

E' Nonspecific withdrawal

syndrome

Anorexia, nausea, emesis,
weight loss

Myalgias, arthralgias, fever,
headache

Somnolence, lethargy

Skin desquamation

) CRH
{} Glucocorticoid
1 Vasopressin

|} Central noradrenergic
system

|} Central dopaminergic
system

) POMC-related peptides

1 Cytokines
1 Prostaglandins

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



cumulative probability of recovery (%)

Time to Recovery of Adrenal Function After Curative
Surgery for Cushing’s Syndrome Depends on Etiology

Christina M. Berr, Guido Di Dalmazi, Andrea Osswald, Katrin Ritzel,
Martin Bidlingmaier, Lucas L. Geyer, Marcus Treitl, Klaus Hallfeldt,
Walter Rachinger, Nicole Reisch, Rainer Blaser, Jochen Schopohl, Felix Beuschlein,

and Martin Reincke (J Clin Endocrinol Metab 100: 1300-1308, 2015)

" 1983-2014
e . ] ) Retrospective study
| p=0.005 91 pts

5] ] + — Jp— p=0.001

p=0.079
0.6 — —
0,4
Diagnosis
‘T;’;i*;‘igg;u‘;ﬁﬁg?: Recovery at 5 years
o hing' Ectopic 82%, 0,6 years
" | gmdome CD 58%, 1,4 years
¢ Cushing's disease -
censored CS 38%, 2,5 years
¢ ectopic Cushing's =
syndrome - censored
¢ adrenal Cushing's
0,0 syndrome - censored

I 1 1 I I 1
0 50 10,0 15,0 20,0 250 30,0

duration of adrenal insufficiency (years)
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GC wi rome

Riduzione graduale dei GC

Trattare le condizioni di «stress»



Schemi di riduzione dei GC

GCs should be tapered as rapidly as clinically feasible...

ideally within 3 to 6 months ...

EULAR 2016-2017-2018

Table 3 Recommended tapering schedules

Starting dose of prednisone (or

Progressive decrease of daily dose

equivalent)
>40 mg/day 5-10 mg/day every 1-2 weeks
2040 mg/day 5 mg/day every 1-2 weeks

10-19 mg/day

2.5 meg/day every 2—3 weeks

5-9 mg/day
<5 mg/day

| mg/day every 2—4 weeks
0.5 mg/day every 2—4 weeks

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



Step 1: Decrease glucocorticoid dose from supraphysiologic to physiologic.

v

Step 2: Switch to a.m. hydrocortisone or consider alternate day therapy.

v

Step 3: Measure morning cortisol level..

<3 pg/dl 3-20 pg/di >20 pg/dl
: Need further testing.
F’atne_nt :_;\drenally -Insulin tolerance test Recovered HPA axis.
insufficient. CRH sti Can withdraw glucocorticoid
Continue glucocorticoid. i S theva N
Retest in 4-6 weeks. -Cortogyn s i
-Metyrapone test

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



Riattivatori asse HPA ?

Norepinephrine Dopamine

[ Norepinephrine

Circadian rhythms

! ! Stress

Higher centers

Acetyicholine

Serotonin

I-1

Sibutramine
(cp 10-15 mg)

Bupropion
(cp 150 mgqg)

Synacthen depot
(1 mg/ml)

VG

Peptidergic neuron

@

Jo o

Hypothalamus

VP

[

| —

ACTH

l:{)

Cortisol

e |

L/Adrenal




Trattare lo stress

Table 3. The multi-dimensional nature of the so-called “stress response”

Stressors and Stress Responses: Diversity and Multiplicity

Main target of exposure to stressor Physical function, cognitive function, emotional regulation, social integration, development, maturation
Duration of exposure to stressor Acute, single, repeated, prolonged, chronic

Severity of stressor Mild, moderate, severe, life threatening

Timing of exposure to stressor Predictable, unpredictable, dependent on biological time of day, early life, adult life, late life

Type of Response Homeostatic (adaptive, return to baseline set point) Allostatic (maladaptive, variable set point)

Onster R et al., Endocr Rev 2016;

Procedure/lliness Cortisol Levels

Laporatomy Feak immeadiately post-op
and decline to basaline
within 72 hours!

Major abdominal Peak values: 30 mog/fdL!
sUrgery
Multiple trauma Levels remain greater than
A0 mcgfdl for a least a
wieek; !

peak values 40 to
B0 megfdl; correlate with
severity of injury'®

Myocardial infarction  Peak within 8 hours post-pMI;

(M1 peak leviels correlate with
size of infarct14-18 Jung C & Inder W 2008; MJA 188: 409-413



Take Home Messages

< La terapia steroidea deve essere personalizzata il piu
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 attivita 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
mag_g_lor 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

asso grado di evidenza.



Medicina di precisione

Without Personalized Medicine:

Some Benefit, Some Do Not

Patients

Benefit No benefit Adverse
effects

With Personalized Medicine:
Each Patient Receives the Right Medicine For Them

&

y /m Patients
"

l § _‘lp_—:g Pharmacogenomic
Testing

Each Patient Benefits From
Individualized Treatment



Approcci interdisciplinari in reumatologia - 72 edizione

MALATTIE REUMATICHE

E DISORDINI
ENDOCRINO-METABOLICI

Bspedale Tnobinette - Lats Cerac Pobonia ;\

‘\“"hlm"lhl

Terapia steroidea personalizzata:
possibilita e limiti




