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 KAMIA ylo tn onpepvn optAlo

* Ta teAevtaia 2 xpovia: Pfizer, Novartis, Amgen, ELPEN
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H ocwoTn mpoogyyLon

ErtivedpldLokn avenapKeLo oo YAUKOKOPTLKOELON

20nc OAoLo- EmvedpldLlok AVETIAPKELA QIO EEWYEVWC
LLOLKpOYPOVLOL XopNyNnon YAUKOKOPTLKOELS WV

> QuololoyLkég SOOELG
yia >3-4 €6



Ta mpaypota elvat amia ...

e Agv UTIAPXEL PEVUOTOAOYOC TTOU VA UV £XEL SWOoEL KopTL{OVN - AEV TO EXOUUE
ou{ntnoel

e 4 OpOUG :

Avenapkng mapaywyn K Anétoun Stakomnn MK >20np
Ynotaon — shock

* KataotoAn afova -> emivedpldlokn avenapkela -> emvePppldlokn kpion

e Katd tnv peiwon 66on¢ -> cuvdépopo anocupong

CUUTTTWHOTO ~ UTTOKELUEVOU VOO LOTOG




Karmola elooywyLlka

MIA oo TIc outieg
eTMWVEPPLOLAKAC
OVETIAPKELOLC

E€¢wyevwg

xopnyoupeva
YAUKOKOPTLKOELON

KataotoAn otov Emwvedpldlakn
asova OVETIAPKELQL

Bloxnuwn AE KAwikn (uTto -
(ouxvn) olayvwiouevn)

B e S G Mo oo TLG 1o EMKivOUVEG yLa TN
Y P n (wn Tou aoBeveic AE tng koptlovng




[1T000 cuYVO
npoPAnua ewval ?

META TH AIAKONH MK ->48.7% (BLoxnUKeC evdeilelq)

e Awuatoloylkég kakonBeleg (60%)

e Metapooxeuon vedppou (56.2%)

* ONE (52.2%)

* Pevpatika voonpota (39.4%)

* Ewonveopeva MK (7.8%) (fluticasone)

* EvéoapBpikad MK ->52%

Adrenal Insufficiency in Corticosteroids Use:

and Meta-Analysis @

Leonie H. A. Broersen, Alberto M. Pereira, Jens Otto L. Jergensen, Olaf M. Dekkers &

The Journal of Clinical Endocrinology & Metabolism, Volume 100, Issue 6, 1 June 2015,
Pages 2171-2180, https://doi.org/10.1210/jc.2015-1218
Published: 01 June 2015  Article history »

Broersen LH, Pereira AM, Jgrgensen JO, Dekkers OM. Adrenal Insufficiency in Corticosteroids Use:
Systematic Review and Meta-Analysis. J Clin Endocrinol Metab. 2015 Jun;100(6):2171-80
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EvooapBpka MK

* Avixveuon YAUKOKOPTLKOELOWV oTa oUpaL yla MAVEG PeTd tnv IA (->

TMOPATETAUEVN CUCTNU artoppodnon)

e enavoAapBavopevecg eyxVoelc — vPnAéc Sooelg => avéavouv tov Kivbuvo

e Y& pAeypovwodelg apBpomabelec -> €yxuon o€ eploxn He vPnAn ayyeloBpibela

* OA : Bioynutikec evdeitelc OEA 2 1 4 €Bd peta IA methylprednisolone acetate [ betamethasone

acetate/betamethasone sodium phosphate =>25% 1 5%
MeyaAutepo poBAnpa eyXUOELG oTnV 22

Are Corticosteroid Injections Associated With Secondary Adrenal Insufficiency in Adults With Musculoskeletal Pain? A Systematic Review and Meta-analysis of
Prospective Studies. Clin Orthop Relat Res. 2022 Jun 1;480(6):1061-1074.

Johnston PC, Lansang MC, Chatterjee S, Kennedy L. Intra articular glucocorticoid injections and their
effect on hypothalamicpituitary- adrenal (HPA)-axis function. Endocrine 2015,48:410-6



[Tapayovtec Klvouvou ya EA

e JUOTOLULKA YopnyoUpueva MK, kat Kuplwe auta pe

v pakpd nuiosto {wn

v Kol 1o oxupa

v' MeydAn 86on — peyaio didotnua (?)

—  Apeon apvntkn dpdon otov afova

Schlaghecke R., Kornely E., Santen R.T., Ridderskamp P. The effect of long-term glucocerticoid therapy on pituitary—adrenal
responses to exogenous corticotropin-releasing hormone. N Engl J Med. 1992;326:226—230.

Prednisolone equivalent doses
(using 5 mg prednisolone as

Drug type Drug reference)*
Short acting glucocorticoids with lower Hydrocortisone 20 mg
potency (biological half life <12 h) Cortisone acetate 25 mg
Deflazacort 6 mg
Intermediate acting glucocorticoids with  Prednisone 5mg
intermediate potency (biological half life  Prednisolone 5 mg
12-36 h) Methylprednisolone 4 mg
Triamcinolone 4 mg
Long acting glucocorticoids with higher ~ Dexamethasone 0.50 mg
potency (biological half life 36-54 h) Retamethasone 050 mg

Paragliola RM, Papi G, Pontecorvi A, Corsello SM. Treatment with Synthetic Glucocorticoids and the
Hypothalamus-Pituitary-Adrenal Axis. Int J Mol Sci 2017;18:2201.



AN\OL TTapayovTeC Klvouvou EA

* Bpaduwn xoprynon
e auénuevn evatobnoia oe K -> Bpadvi 6oon -> * [Map’ nuépa xopnynon

* NoAAamnAEg nuepriolec SOOELC

avénuévec AE

circadian ACTH release

XA

ANTIOETA

* Qoclc peyaAwv dooswv

MkpOTEPO KivOUVOCg => XpOVoC yLo avakappn
Eur Thyroid J 2015;4:222-5.

MeyaAeg 660elc aAla yla dtapkela < 2 B4 ->
Taxeia «avappwon» afova

EXOUV avaPEPTEl OUWC Kol EEXLPETELC
J Endocrinol Invest 1996;19:30-4.

9% BLOXNMLKEC
40 mg pr<eld4n|solone 1 prvor evbeiéelg OEA
yia =14 Ny Eur J Endocrinol 2015;173:19-
27.

Jasani MK, Boyle JA, Greig WR, et al. Corticosteroid-induced suppression of the hypothalamo-pituitary-adrenal axis: observations on
patients given oral corticosteroids for rheumatoid arthritis. Q J Med 1967;36:261-76



AN\OL TTapayovTeC Klvouvou EA

* Meiwon petaBoAiopov MK =>
auénUEvn €kBeon

v NoAvpopdiopoi ota yovidia mou
KwOLKoToloUV UTtOSOXELS
YAUKOKOPTIKOELO WV -> BETIKA N
apvntikni dpdon

v Dexamethasone kal o€ UKPOTEPO
BaBbuod predniso(lo)ne -> Cytochrome
P450 3A4 (CYP3AA4) — ritonavir
(abénon petafolitn koptlovng KoTa
37%)

Drug interactions

CYP3A4 inhibitors

CYP3A4 is the major pathway for the inactivation of most prescribed glucocorticoids. CYP3A4 inhibitors are expected to increase the systemic

exposure to synthetic glucocorticoids (ie, higher risk of GI-Al):

e Strong inhibitors include boceprevir, ceritinib, clarithromycin, cobicistat, darunavir, idelalisib, indinavir, itraconazole, ketoconazole, lopinavir,
mifepristone, nefazodone, nelfinavir, posacmaquinavir, telaprevir, telithromycin, and voriconazole

* Moderate inhibitors include amiodarone, aprepitant, cimetidine, conivaptan, crizotinib, ciclosporin, diltiazem, dronedarone, erythromycin,
fluconazole, fosamprenavir, fosaprepitant, grapefruit juice, imatinib, isavuconazole, netupitant, nilotinib, ribociclib, schisandra, and verapamil

CYP3A4 inducers

CYP3A4 inducers are expected to decrease the systemic exposure to synthetic glucocorticoids. Therefore, patients who have underlying GI-Al may

develop signs and symptoms of cortisol deficiency:

* Strong inducers include apalutamide, carbamazepine, enzalutamide, fosphenytoin, lumacaftor, lumacaftor-ivacaftor, mitotane, phenobarbital,
phenytoin, primidone, and rifampicin

» Moderate inducers include bexarotene, bosentan, cenobamate, dabrafenib, efavirenz, elagolix/estradiol/norethindrone acetate combination,
eslicarbazepine, etravirine, lorlatinib, modafinil, nafcillin, pexidartinib, rifabutin, rifapentine, and St John’s wort (Hypericum perforatum)

Concomitantuse of other drugs
* Megestrol acetate potentially increases the risk of adrenal suppression because of its glucocorticoid activity.
* High dose medroxyprogesterone acetate can inhibit release of adrenocorticotropic hormone and exerts weak glucocorticoid activity

Manenschijn L, van den Akker EL, Lamberts SW, van Rossum EF. Clinical features associated with glucocorticoid receptor polymorphisms. An overview.

Ann N Y Acad Sci 2009;1179:179-98

Venneri MA, Hasenmajer V, Fiore D, et al. Circadian Rhythm of Glucocorticoid Administration Entrains Clock Genes in Immune Cells: A DREAM Trial

Ancillary Study. J Clin Endocrinol Metab 2018;103:2998-3009.



AN\OL TTapayovTeC Klvouvou yLa EA

®OuUAo, nAwia, BMI

Hmatikn A vebpLKr ovemapKeLa

proinflammatory cytokines

MoAupopdiopoi CYP enzymes

cytochrome P450 oxidoreductase



[Tapayovtec Klvouvou
VLol KAWVIKN KaTtaoToAn aéova

(katd oelpa)

* Eruvedpldlakni kpion

Cushingoid (-> kataotoAn afova)

PED =5 mg ywa >4 €6

loxupouc CYP3A4 inhibitors

Xwpic ocupntwpata, aAAd e paKpoXpoOvLa xopriynon koptlovng < 1 xpovo

PED 25 mg yia 2-4 €36



KAWVIKN onupaoia

2% twv a.oBevwyv umo MK
avapePOUV OXETIKA AANA o€ SUVOULKO ENEYXO
cUMITTWHATA (KOrTwon,
vautia)

19% AEN amatoUv pe Kk
amnokplon koptlovng

NolpWEELS N XELPOUPYELD o€

aoBevr pe adldyvwotn OEA Life-threatening adrenal crisis

AvikovotnTa yLo EToPKN
QmOKpLoN OTO stress

15% emipovn avemapKkeLa

HEXPL Kall 3 Xpovia
2-7% may never recover adrenal function
Semin Arthritis Rheum 2016;46:133-41.

Broersen LH, Pereira AM, Jgrgensen JO, Dekkers OM. Adrenal Insufficiency in Corticosteroids Use:
Systematic Review and Meta- Analysis. J Clin Endocrinol Metab 2015;100:2171-80.



2 UUTTTW AT ETUWVEPPLOLAKNG
QVETIAPKELAC

KAGE AoBevnc umo
kopTlovn -> Lloxupn
unoia yio EA

H KAINIKH
dlayvwon eivat Xwpic cupmtwpata
SUOKOAN

Ermtivedp kpion JUUITTW AT



2 UUMTWHATO ETIWVEDPLOLOKNAG
QVETIAPKELAC

» Konwon, aduvapia {aAn (0pBla B€on)

* 2 :vavtia, petog, Stappota, EANeLPN 0peENC, KOIALAKO AAYOC MH EIAIKA

e AnwAsla 2B

HEXPL KAl 3 UNVEC
Heta tnv dlakomn twv MK

H avakoapdn Ba mapet
HUNVEG

* OpBO umotaon

» KedpaAalyia, apBpadyiec, pUaAyieC
* EmavaAoappPovopevec — EYMNMAGEIA o AolpwEELG- apyn avappwon

» uttoNA, Aepdokuttapwon

Laugesen K, Petersen |, Sgrensen HT, Jgrgensen JOL. Clinical
indicators of adrenal insufficiency following discontinuation of oral glucocorticoid therapy: A Danish
population-based self-controlled case series analysis. PLoS One 2019;14:e0212259.



Ertivedpplolakn kplon (adrenal crisis)

Eival anotéAeopa tng emvedppldlakng avenapketag i Cushing — anetAntkn yia t {wn

AKOUN Kol o€ a0BevVelC UE :

* glontvedpeva YAukokoptikoeldny (high dose fluticasone propionate ~ 500/nu) -> cuoTnUATLKA amoppodnon

* Ano tou otoparog MK < 2 unvwv * O TLO OUXVOC TUPOBSOTLKOC UNXOVIOUOC -> AOLMWEELC

* Toruka xopnyoupeva , evéoapBpikd, opBpika « 2" qutia : peiwon i Stakorh MK

Smans LC, Van der Valk ES, Hermus AR, Zelissen PM. Incidence of adrenal crisis in patients with
adrenal insufficiency. Clin Endocrinol (Oxf) 2016;84:17-22



[10Te va tnVv umortevBeite

* H diakomn pakpoxpoviag xopnynong Nk -> vnétaon (-> shock) , rz

evoxAnoelc (vautia, €petoc), cofapn konwon , NMupetoc, o

VEUpOP UXLATPLKN ELKOVA, UTTOYAUKOLULO , YTTovVaTpLaLpia |
* Me peak -> 3 pAveg petd tnv dtakomn (AAAeC peAETEG : pEoa o€ 1 pAva)

* Alatpnon -> UNVEC

Laugesen K, Petersen I, Sgrensen HT, Jgrgensen JOL. Clinical indicators of adrenal insufficiency following

discontinuation of oral glucocorticoid therapy: A Danish population-based self-controlled case series
analysis. PLoS One 2019;14:e0212259



[Twe va amopuUyETE ULa
ETILVEDPLOLOKI OVETIAPKELA

e K-> uKpOTEPO HLACTNUA LE TNV ULKPOTEPN SOON

* Glucocorticoid taper , :
EAeyxog vooou -

EVOAAAKTLKO TWV

K
OXI dtakormn MK
av dev €xel Yroyn ta
TEKUNPLWOEL N UTtoTITAL
avakauyn tou CUMTTTWH AT

afova

Prete A, Bancos I. Glucocorticoid induced adrenal insufficiency BMJ 2021, 374 :n1380



Karotec AUOELC

Xpnon n otpodn Bepaneiag os predniso(lo)ne to cuvtopoTEpPO

Mua popd tnv nUEPQ MPpwi

predniso(lo)ne >20-40 mg per/ day => peiwon kata 5-10 mg /eB6 -> 20 mg /nu
Ytn ouvexela : weekly-monthly predniso(lo)ne peiwon kata 1-2.5 mg
EvnuEpwon

Y€ endAVION CUUTTTWHATWY -> avénon 60on¢ OTOU TA CUUITTWHOTO TAV OVEKTA

Prete A, Bancos I. Glucocorticoid induced adrenal insufficiency BMJ 2021; 374 :n1380



Recommendation

2015 Recommendations for the management of

E U | ar P |_| polymyalgia rheumatica: a European League Against
Rheumatism/American College of Rheumatology

collaborative initiative

Taper daily
oral
Taper pexpt prednisone
Ta katd 1 mg /
10 mg/day 4 €6 ->
, prednisone Slakorn
EAayotn oe 4-8 £B6
opXKn 66on
12.5-25 mg
prednisone

Dejaco C, Singh YP, Perel P, et al2015 Recommendations for the management of polymyalgia
rheumatica: a European League Against Rheumatism/American College of Rheumatology collaborative
initiativeAnnals of the Rheumatic Diseases 2015;74:1799-1807.



K Arrhflrls A L oF AmerICAN COLLEGE
| E ! T GE OF RHEUMATOLOGY

";\‘Rheumarology

Special

XE Lp O U p v l_ K r,] E T[ E’ l‘l B a O n 2022 American College of Rheumatology/American Association

of Hip and Knee Surgeons Guideline for the Perioperative

Management of Antirheumatic Medication in Patients With
Rheumatic Diseases Undergoing Elective Total Hip or Total Knee
Arthroplasty

Susan M. Goodman %, Bryan D. Springer, Antonia F. Chen, Marshall Davis, David R. Fernandez,
Mark Figgie, Heather Finlayson, Michael D. George, Jon T. Giles, Jeremy Gililland ... See all authors v

First published: 20 June 2022 | https://doi.org/10.1002/art.42140
[ ] AEV UT[O’ ARTHRITIS & RHEUMATOLOGY
Vol. 69, No. 8, August 2017, pp 1538-1551
DOT 10.1002/ar1.40149
© 2017, American College of Rheumatology

SPECIAL ARTICLE

2017 American College of Rheumatology/American

RA, SpA including AS and PsA, or SLE: Continue the current daily dose of glucocorticoids in patients who are receiving Low
glucocorticoids for their rheumatic condition and undergoing THA or TKA, rather than administering perioperative
supra-physiologic glucocorticoid doses (so-called “stress dosing”).

e This recommendation specifically refers to adults with RA, AS, PsA or SLE who are receiving glucocorticoids for their
rheumatic condition, and does not refer to JIA patients receiving glucocorticoids who may have received glucocorti-
coids during childhood developmental stages, or to patients receiving glucocorticoids to treat primary adrenal insufli-
ciency or primary hypothalamic disease.

The literature review found information on_hemodynamic instability in_a systematic literature review on patients with MD, Giles
rheumatic diseases whose mean prednisone (or equivalent) dose was =16 mg/day.

B, Mandl|
¢ The CDC considers the cutoff for immunosuppression at 20 mg of prednisone/day for at least 2 weeks, and
observational studies demonstrate an increase in arthroplasty infection risk with long-term steroid use =15 mg/day. ve
e Optimization for THA and TKA should include carefully tapering the glucocorticoid dose prior to surgery Elective

Jo =20 me/day,_when possible (102,103).




| K E ! The Open Rheumatology Journal, 2013, 7, 119-124 119
Ope CC

Risk Factors for Infection Following Total Joint Arthroplasty in
Rheumatoid Arthritis

XELPOUPVYLKN ETEUPOON S s

! Department of Medicine, *Department of Community Health Sciences, University of Calgary, Calgary, Alberta, Canada

* Low-quality RCT evidence (rateddown for indirectness due to varying glucocorticoid doses,heterogeneity of
surgical procedures, and imprecision dueto small numbers) and

* evidence from observational trials
e summarized in a systematic review suggested

* that there was no significant hemodynamic difference between
* those patients given their current daily glucocorticoid dose compared
* tothose receiving “stress-dose steroids



>UvOpouo artoocuponc MK
(Slocumb's syndrome)

* JUvOpoUO e€aptnong arod UneP-GUCLOAOYLKEC CUYKEVTPWOELCG K

* NaBoduololoyia :
* KataotoAn corticotropin releasing hormone, vcentral noradrenergic , dopaminergic system
* Meiwon pro-opiomelanocortin related peptides Adyw kataotoAn g HPAA, and the

* Al¢&non cytokines (interleukin 6, tumor necrosis factor a) ,prostaglandins

* OLaoBeveic dev viwBouv KaAd svw Aappavouv koptilovn, aAAd o€ pKpOTePN dOoN amo tnv ocuvnOLopEvn

(taxeia peiwon)

* Avopetia, AnBapykotnta vauvtia, apOpalyieg, puadyia, Sekata, opO unotaon , KATaBALpn dyxog, Kploelg

TLOVLKOU ->HNVEC

* YNO-Siaylyvwoketal (potalet pe OEA)

Hochberg Z, Pacak K, Chrousos GP. Endocrine withdrawal syndromes. Endocr Rev 2003;24:523-38.



Extipnon - Avakaplpn atova

* Ektipnon -> looduvapn do6on prednisolone £5mg/ nu, ywa 1-4 €6
e Emavektipnon ava 3 HAVEC
e 24 wpec peta TNV teAevtaia 60on koptlovng (ektoc dexam)

* TPOMNOI :
» morning cortisol concentrations (=270 nmol/L (10 pug/dL))
» synthetic ACTH stimulation tests
» the overnight metyrapone test (nto onavia)

» the insulin tolerance test (rtto omavia)

* Mo ypAyopn avakapyn-> aAlayn os hydrocortisone

* AUokoAn avakapn oe dexamethasone (pakpag dpaonc)

Hurtado MD, Cortes T, Natt N, Young WFIr, Bancos |. Extensive clinical
experience: Hypothalamic-pituitary-adrenal axis recovery after
adrenalectomy for corticotropin-independent cortisol excess. Clin
Endocrinol (Oxf) 2018;89:721-33.



Oeparmela aveMAPKELAC & amoouponc

* Twice or thrice daily hydrocortisone as a ety morming s
valid replacement scheme in patients ' ; :
with adrenal insufficiency to mimic the | (o, ) [zt | [ amtemens | (oot |

ossible Gl-4 s unlikely |

physiological cortisol rhythm

adrenal crisis in a hospital setting, hydrocortisone 100 mg
bolus injection ->

intravenous infusion of 100 mg hydrocortisone per 24 hours

Y& BeAtiwon -> hydrocortisone o€ amo Tou oTopaToC popdr) o€
avénuevn 6oon ( y 2mAdota) Ko mpoodeuTIKA Helwaon

Bornstein SR, Allolio B, Arlt W, et al. Diagnosis and Treatment of Primary Adrenal Insufficiency: An
Endocrine Society Clinical Practice Guideline. J Clin Endocrinol Metab 2016;101:364-89



Steroid Emergency Card m
(Adult)

MPORTART MEDFCAL INFORMA le‘l FOR HEALTHCARE STAF
THIS PATI I.IN "LPHT‘.-I';.ML DEPENDENT OGN DALY STERCID T LHFP‘T

as 4 orilie i, 1 mast be gl n'Ik y 4% presdribed ard ne
amitted or dizcantinued. Missed doses, @iness or surgery can l:.:usn
admanal crisis requiring emergency treatment.

atients mok on dally sterckd therapy or with a history of sterold usage
miay also require emergency treatmant

Drate of Birth oo, NHS Mumber.. o

Why starcid prescribad

Ermmrgenoy Cantac

Ye KAOe aoBevn uTO KopTLlOVN N Mpoodatn Stakomn => kivbuvocg yia OEA — ENHMEPQ3H

KataotoAn aéova, emivedp avenapkela, emvedpldlakn kpion, 2 amoocupons

Atpodia pAolou

DEA : Zuxvo «BLoXNULKA» — 2% CUUTTTWHOATO — ATUTIOL CUUITTWHOTA (KOTtwon, vouTia)

Ertivedppldlakn kpion: emikivéuvn yia tn (wn (Aotpwéelg, xelpoupyeio (?), amotoun diakormn)

1 66on — npwl — npedvilovn — tapering
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