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A drawing from Addison’s original autopsy
series showing pigmentation and co-existent vitiligo.
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Asse HPA e ritmo circadiano

@ @ Turk Ehen, Ph.D., and John A. Cidlowski, Ph.D H Engl ] Med 2005%353:1711.33




Il problema della terapia

THE HYPOTHALAMO-FITUITARY-ADRENAL AXIS
IN PRIMARY AND SECONDARY
ADRENOCORTICAL INSUFFICIENCY
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Light activates the adrenal gland: Timing of gene expression
and glucocorticoid release

Afsushi Ishida,"® Tatsushi Mutoh,'” Tomoko Ueyama,” Hideki Bando,'? Satonu Masubuchi,) Daiichiro Nakahara,?
Gozoh Tsujimoto,® and Hitoshi Okamura®*
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Ultradian hormone stimulation induces glucocorticoid
receptor-mediated pulses of gene transcription

Diana A. Stavreva', Malgorzata Wiench', Sam John', Becky L. Conway-Campbell’, Mervyn A. McKenna®,
John R. Pooley’, Thomas A, Johnson', Ty C. Voss', Stafford L. Lightman® and Gordon L. Hager"*
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Comorbidita




Comorbidita
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¢ Addison autoimmune isolato

. | v Ipotiroidismo
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| v |poparatiroidismo

.| ¥ Anemia perniciosa

J
]
! ' v Diabete mellito tipo 1
|
i
|
]




Endocr (20100 38: 113117
RO 1O 0TS P00 193558

Co-morbidities, management and clinical outcome
of auto-immune Addison’s disease

Lalantha Leelarathna - Looise Breen - James K. Powrle -
Stephen M. Thomas © Bustom Guzder - Barbara MeGowan -
Paul V. Carroll

Our

data shows a high Prﬁvalﬁnce of both auto-immune and
non-autoimmune co-morbidities in Patients with AAD. In
addition to common auto-immune dlif:a'-:ﬁs Patlﬁnt-: should

be screened for other cardiovascular rlqk factors. Further
studies are needed to assess the cause of the observed

increased prevalence of reduced BMD at the lumbar spine.
There is a need for internationally agreed long-term man-

agement guidelines.
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Problematiche della malattia isolata e delle comorbidita associate

2 Addison = malattia con side-effects

¢ Addison + endocrinopatie = side-effects Addison + side-effects altre
endocrinopatie

o Terapia Addison: scelta degli steroidi, modalita di somministrazione

o Terapia Addison + terapia endocrinopatie associate

¢ La terapia induce side-effects ?

v dosaggio?

v condizioni associate alla malattia?
¥ necessita di terapie associate alla terapia sostitutiva?
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La terapia




Farmaci glucocorticoidi disponibili

¢ Glucocorticoidi short-acting

,r’f
.

619* 10 mg
tHydrocortene®

¢ Glucocorticoidi long-acting
2 .
—~ - —
20 025 mg 41* 0.5 mg B83I* 0.T5 mg

Prednisone

50




0.05 - 0.20 mg/die 12.5 - 50 mg/die
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FEATURE

Approaach a The Fatieamnt

The Approach to the Adult with Newly Diagnosed
Adrenal Insufficiency

Wiebke At BUEMD9

Clinical Endoe resecdogy (23111 76, 21-25 iz LOLLTHLS. D365-2265 200 | 040i03.x

CLINICAL QUESTION

What is the best long-term management strategy for patients with
primary adrenal insufficiency?

Blarcus Quinkler® and Stefanie Hahinart

Enducrme (2013 43:514-528
DIl |k | T | 0201 2R354

Therapy of adrenal insufficiency: an update

Alberio Falornd - Viviana Minarelli -
Silvia Morelli




| Editorial
EXPE rt Replacement therapy in Addison’s

Opinion

disease
Kristian Legvis' & Eystein § Husebye

Current recommended daily |
starting dose for hydrocortisone and cortisone acetate are 20 and 25 mg,
- respectively, divided into two or preferably three doses. The mineralocorti-
coid depletion should be treated with fludrocortisone 0.05 - 0.2 mg:‘:lay.i
Replacement of dehydroepiandrosterone 20 — 50 mg has been advocated in ;l
' adrenal failure, but the evidence for benefit is weak. |
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Requisiti e problematiche per l'ottimizzazione della terapia

v Mantenimento ritmo circadiano endogeno del cortisolo

v Minima variabilita interindividuale per prevedere la dose corretta

v"  Facile titolazione del dosaggio

v Monitoraggio terapia: marcatore biologico azione glucocorticoidi in vivo
(percezione dello stato di benessere individuale ?, ACTH ?,

CLU ?, cortisolo sierico 7, cortisolo salivare ?)

v Rischio minimo di overtreatment

v Consensus trattamento




Schemi terapeutici

¢ Dose unica giornaliera

¢ Dose doppia giornaliera

¢ Dose tripla giornaliera

o Dose relativa al peso o alla superficie corporea




European Jaurral of Endecrinclogy (3009) 180 718-723 IS5ER O0L-2843

REVIEW

Inadequacies of glucocorticoid replacement and improvements
by physiological circadian therapy

Miguel Debono, Richard | Ross and John Newell-Price

Patients with adrenal insufficiency need lifelong glucocorticoid replacement, but many suffer from
poor quality of life, and overall there is increased mortality. Moreover, it appears that use of
glucocorticoids at the higher end of the replacement dose range is associated with increased risk for
cardiovascular and metabolic bone disease. These data highlight some of the inadequacies of current
regimes.
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La terapia nella pratica
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Carenza di studi che suggeriscano
I'appropriatezza di uno schema terapeutico




Effetti a lungo termine della terapia: ipotesi discordanti
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No effetti negativi permmmutwa della terapia

Effetti avversi dei glucocorticoidi
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Effetti a lungo termine della terapia

1 Aumento della mortalita

1 Rischio cardiovascolare

1 Alterazione metabolismo osseo




(J Aumento mortalita
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Premature Mortality in Patients with Addison’s Disease:
A Population-Based Study

Ragnhildur Bergthorsdottir, Maria Leonsson-Zachrisson, Anders Odén, and Gudmundur Johanneson
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Interpretation: Compared with the background population, we ob-
gerved that the risk ratio for death was more than 2-fold higher in
patients with Addison's disease. Eﬁlwasnu]m', mali nant, and in-
fectious dizeazes were mspnnsiﬂm
F Clin Endocrinol Metab 91: 48494853, 2006)
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CLINICAL STUDY
Normal overall mortality rate in Addison’s disease, but young
patients are at risk of premature death

Martina M Erichsen', Kristlan Lovis' Kristian ] Fougner', Johan Svartberg'”, '
Erik R Haoge". Jens Bollerslev”™, Jens P Berg™™'", Bjarne Mella'" and Eystein 8 Husebye'

Attualmente non dati a favore di un aumento della mortalita
nel paziente con insufficienza corticosurrenalica
sottoposto a terapia sostitutiva

Conclision: Addison’s disease is still a potentially lethal condition, with excess mortality in acule
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Fasting and Postprandial Lipid Abnormalities in
Hypopituitary Women Receiving Conventional
Replacement Therapy®

BEAMAL & 5 AL-SHOUNMER, EATHARINE L COS, CAROL L. HUXEHES,
WILLLAN BICHMOUDEL, josp DESMOND G JUFLRSTUN
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J. Endocrinal. Inwvast, 32: 917-923, 2009
DOl: 10.3275/6437

Metabolic and cardiovascular profile in patients with Addison’s
disease under conventional glucocorticoid replacement

R. Gierdano!, 5. MarzottiZ, M. Balbo3, 5. RomagneliZ, E. Marinazzo?, R. Berardelli3, G. Migliaretti4,
A. Benso?, A. Falorni2, E. Ghigo3, and E. Arvat3
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 Ouwr study shows a higher prevalence of central adiposity, im-
paired glucose tolerance and dyslipidemia in AD patients.
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BRI INAL ARTICLE

BCh polymorphism of the glucocorticoid receptor gene |5
associated with incressed obesity, impaired glucoss metabalism
and dyslipidasmia in patients with Addison’s disease
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Eurcpean Journal of Endocrinclogy (2013} 168 403412 IS5M Da04-4643

CLINICAL STUDY

Investigation of glucocorticoid receptor polymorphisms in
relation to metabolic parameters in Addison's disease

I L Ross. N 8 Levitt, L Van der Merwe'. D A Schatz®, G Johannsson®, C Dandara®, T 8 Pillay” and D | Blom"

La terapia convenzionale glucocorticoide e gravata da una alterazione
del metabolismo glicidico e lipidico che peggiora con la presenza di
polimorfismi predisponent;

Questi aspetti potrebbero contribuire all’'aumento di mortalita
osservata in alcuni studi

Controls R X1 5 {1.00)

Patients 2 (0.12) . 15 (0.88) ; L
Hydrocortisone (mg), median (IQR) i
Patients 30.0 (25.0-30.0) 20.0 (20.0-30.0) :




[ Alterazioni del metabolismo osseo

Glnizal Endocringlogy (2003 58, 617-620

Long-term follow-up of bone mineral density
in Addison’s disease

Esteban Jodar®, Maria Pllar Rulz Valdepeias®,
Guillermo Martinez*, Antonino Jarat and
Federlco Hewkins®

1

LS

CONCLUSIONS Patients on long-term therapy do not
ﬂ! show accelerated bone loss at the lumbar spine.
05

Nevertheless, a considerable proportion of patients,

mainly those treated with prednisone, showed densi-
tometric osteoporosis.




GRIGIMNAL ARTICLE

Endacrine Care

Bone Mineral Density Is Not Significantly Reduced
in Adult Patients on Low-Dose Glucocorticoid
Replacement Therapy

K. B Koetr M. Ventz S Diederich, and M. Quinkler

TABLE 1. Clinical data and BMD of patients with PAI

Premenopausal Fostmenspausal
PAl Women total Womean WETIER
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CLINICAL STIIDY

Glucocorticoid replacement therapy and pharmacogenetics in
Addison's disease: effects on bone

Kristlan Levas', Clara G {‘.pu:adal'i"", Monika Christensen”. Anette B Wolll' ", Bjorg Almas®, Johamn ﬂi‘El’ﬂ:r-El:’gT'h.
Kristlan | Fougner™™, 1nni Syversen™!", Jens Hﬂ}ergleu' 112 Jan A Falch''""*, Penelope | Hunt'*,
¥V Krishna K L‘Iuﬂlnrjml"' and Eystein 8 HLLH-Eh].'-l!]"

The common rs1045642 poly-
morphism_in_the efflux transporter P-glycoprotein is

associated with BMD in patients with Addison’s disease,
and might be important for susceptibility to glucocorti-
coid induced osteoporosis. Glucocorticoid pharmacoge-
nomics is likely to explain some of the variation in the
effects of glucocorticoids on bone, and genotyping of the
ABCBI, FKBP5, HSD11B1 and GR genes might become
part of future pharmacogenomic individual tailoring ol
both replacement and pharmacological therapy with
elucocorticoids.
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ORIGIMAL ARTICLE

Bcll polymorphism of the glucocorticoid receptor gene is
associated with increased bone resorption in patients on
glucocorticoid replacement therapy

Kathrin R. Koetz*, Elisabeth F. C. van Rossumt, Manfred Yentz®, Sven Diedericht and Marcus Quinkler®

La terapia con preparati short-acting a basse dosi non e
associata ad osteoporosi al contrario della terapia con
prednisone

Polimorfismi predisponenti ne condizionano la comparsa




Qualita della vita e
percezione dello stato di benessere
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Impaired Subjective Health Status in 256 Patients with
Adrenal Insufficiency on Standard Therapy Based on
Cross-Sectional Analysis

Stefanie Hahner, Melanie Loeffler, Martin Fasanacht, Dirk Weismann, Ann-Cathrin Koschker,
Marcus Quinkler, Oliver Decker, Wiebke Arlt, and HBruno Allalic
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CLINICAL STUDY

Impaired subjective health status in chronic adrenal
insufliciency: impact of different glucocorticoid replacement
regimens

Benjamin Bleicken®, Stefanie Hahner'*, Melanie Loefiler’ . Manfred Ventz, Bruno Allolio' and Mareus Quinkler
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Frttpod v bio med cerbral oomu' 14 7 2-622301 200 BMC

Endacrine Disorders

RESEARCH ARTICLE Open Access

Current practice of glucocorticoid replacement
therapy and patient-perceived health outcomes
in adrenal insufficiency - a worldwide

patient survey

M Farss”, G Batcheller, S Sktic? and G Johannsson®
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ORIGINAL ARTICLE

Influence of hydrocortisone dosage scheme on health-related
quality of life in patients with adrenal insufficiency

Benjamin Bleicken®**, Stafanie Hahnert,**, Melanie Loefflert, Manfred Ventz®, Oliver Deckert, Bruno Alloliot
and Marcus Quinklar*
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In sintesi

v" la qualita della vita risulta alterata sia nell’'insufficienza surrenalica
primitiva che secondaria
(anche con la supplementazione di DHEA e GH)

v no differenze tra prednisone e idrocortisone nella qualita della vita

v peggiore qualita della vita lavorativa, sociale, e fisica nell'insufficienza
secondaria

v la triplice somministrazione della terapia peggiora la qualita della vita

v" necessita di un nuovo schema terapeutico
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OEIGINAL ARTICLE

Endacrine Care

Development of a Disease-Specific Quality of Life
Questionnaire in Addison’s Disease

Kristian Levas, Suzanne Curran, Maranne Bksnes, Evstein 5 Husebye,
Felicia &. Huppert, and V. Krishna K. Chatterjee
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FIG. 1. Flow chart of stisdy design.

Condusions: We envisage AddiQol having utility in trials of hormone replacement and manage-
ment of patients with Addison s disease, analogous to similar questionnaires in GH deficienc
{AGHDA) and acromeqgaly (AcroQol). (J Clin Endocrinol Metab 95: 545-551, 2010)




ODRIGINAL ARTICLE

Endocrine Resesarch

Quality of Life in European Patients with Addison’s
Disease: Validity of the Disease-Specific
Questionnaire AddiQol

Pananne Bksnes, Sophie Bensing, Anna-Lena Hulting, Olle Kampe,
Annika Hackemann, Gesine Meyer, Klaus Badenhoop, Carrado Beatterle,
Anna Parolo, Roberta Giordana, Alberto Falorni, Lucyna Papierska,
Woijciech Jeske, Anna A. Kasperlik-Zaluska, V. Krishna K. Chatterjes,
Eystein 5. Husebye, and Kristian Lewvas

= — —— ——— — I = : — =
. Conclusion: The validation process resulted in a revised 30-item AddiQol questionnaire and an |

F! eight-item AddiQol short version with good psychometric properties and high reliability. (J Clin
- Endocrinol Metab 97: 568-576, 2012) -
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Profilo tipo di un pz sottoposto a terapia sostitutiva con glucocorticoidi

Picchi sovrafisiologici 90-120° dopo la terapia
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B
i Livelli di cortisolo ridotti o indosabili prima del risveglio
e delle altre somministrazioni
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Criticita

© mancato rispetto del ritmo circadiano responsabile della
mancata compliance del pz

¢ probabile sovrastima della terapia sostitutiva come
causa degli effetti collaterali indotti a lungo termine
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Begt Practice & Research Oinical Endscrismalegy & Metabalioss 13 | 2009) 221-333

Contents liste available ot ScienceDirect

Best Practice & Research Clinical
Endocrinology & Metabolism

journal homapaoe: www. alsaviar.com/locata/baam
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Novel strategies for hydrocortisone replacement

M. Debono, MRCP, Academic Clinical Fellow Endocrinology,

]. Hewell Price, MA, PhD, FRCP, Senior Lecturer in Endocrinology and
Honorary Consultant Physician, Richard ]. Ross, MD, FRCP, Head of Section
Endocrinology and Reproduction, and Professor of Endocrinology ™
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Circadian hydrocortisone infusions in patients with adrenal
insufficiency and congenital adrenal hyperplasia

Z Merza, A Rostami-Hodjegan, A Memmott, A Doane, V Ibbotson,
J Newell-Price, GT Tucker, RJ Ross
Clin Endocrinol 65 (16) ‘06
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Eurogean Journal of Endocrinclogy (2007) 157 109-112 IS5M DA04-4543

CLINICAL STUDY

Continuous subcutaneous hydrocortisone infusion in Addison's
disease

Kristlan Levis' and Eysteln & Hu:aﬁ-h].rc-u

A

Indicazioni:

v" pz con difficile controllo malattia con terapia orale

Limiti:

v" presidi sperimentali che necessitano di ulteriori
validazioni

IXIE1813 180T B33 0 1 2 3 4 2 E 7 & B0 e
Clock time, hrs



ORIGINAL ARTICLE

Endocrine Care

Modified-Release Hydrocortisone to Provide Circadian
Cortisol Profiles

hdiguel Debono, Cyrus Ghobadi, Armin Rostami-Hodegan, Hiep Huatan, Michasl ). Campbsl,

Efficacia:

v Buona riproduzione del ritmo circadiano

Limiti:

Cortkasd imagidL]

v" Lieve esposizione a maggiori livelli di cortisolo
durante la notte




# Disturbi del sonno

European Journal of Endocrinclogy (2003) 148 449-456

CLINICAL STUDY
Sleep disturbances in patients with Addison's disease

Kristian Lovas, Eystein § Husebye, Fred Holsten! and Bjorn Bjorvatn®
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CLINICAL STTDY

Improving glucocorticoid replacement therapy using a novel
modified-release hydrocortisone tablet: a pharmacokinetic
study

Gudmundur Johannsson', Bagnhildur Bergthorsdouir'. Anna G Nilsson'. Hans Lennernas*, Thomas Hedner?
and Stanke Skrtlc*
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OREIGINAL ARTICLE

Endacrina Resaarch

Improved Cortisol Exposure-Time Profile and
Outcome in Patients with Adrenal Insufficiency:
A Prospective Randomized Trial of a Novel
Hydrocortisone Dual-Release Formulation

G. Johannsson, A G, Milsson, R, Bergthorsdattie, P. Burman, F. Dahlogvist,
B. Ekman, B. E. Engstrdm, T. Olsson, O. Ragnarsson, M. Ryberg, ). Wahlberg,
B. M. K. Biller, J. F. Monsen, P. M. Stewart, H. Lennemnads, and 5. Skrtic
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Vantaggi:

v riproduzione ritmo circadiano

v miglioramento parametri metabolici

v unica somministrazione




SPECIAL FEATURE

Approsch 1a the Palient

The Approach to the Adult with Newly Diagnosed
Adrenal Insufficiency

Wisbke As BCEM0S

Riduzione della posologia nei pz ipertesi
controllando i livelli elettrolitici

DIl |k | T | 0201 2R354

Therapy of adrenal insufficiency: an update

Alberio Falornd - Viviana Minarelli -
Silvia Morelli




Oral dehyd
therapy in

Gennet Gebre-Medhin®,
Hanz Mallmin®, Lottl He

F. Anders Karlsson® ant

DHEA pro

v miglioramento
benessere fisico e
psicologico (anche nei

bambini)
v miglioramento libido

v effetto antidepressivo
NENSE I E)

v immunomodulatore

v miglioramento della
densita minerale ossea

ement

ent dose of 50mg of
gical levels of EL




DHEA contro

v acne, seborrea spesso
transitorie

v" dati discordanti

v indisponibilita

di preparazioni

Conclusion: Altht farmaceutiche
desirable, our res I
disease. (J Clin E controllate

g niosignificant benefit

nsage adjustment, are
reatment in Addison’s







Glucocorticodi replacement

¢ Riproduzione del ritmo circadiano del cortisolo

¢ Somministrazione glucocorticoidi ad azione short-
acting

o Evitare over- e under-treatment
¢ Considerare terapia delle comorbidita

¢ Considerare interferenti
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Mineralcorticoidi replacement

o Possibilita di riduzione della terapia nei pz
ipertesi ma controllo elettrolitico costante

o Aumento della posologia nell’ultimo trimestre
di gravidanza

DO




Androgeni replacement

¢ Riservare terapia con DHEA a pazienti
(prevalentemente donne) con riduzione della
libido, cute ipoidratata e depressione
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