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Adrenal gland

Adrenokortikoid = Kortikosteroid | =
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* Kortikosteroid ifadesi glukokortikoid ve ﬁ\ b /4
mineralokortikoidlerin her ikisini birden yansitir. ~.
| |

Kidney

* Dogal olarak sentezlenen glukokortikoidlerin az da olsa
mineralokortikoid etkinligi mevcuttur.

Transverse Section Microscopic Section

> Adrenal kortekste zona
fasikulata’da kolesterolden
sentezlenir.




Adrenokortikoidler

» Glukokortikoid etkisi baskin olanlar
e Kortizon
* Hidrokortizon

> Mineralokortikoid etkisi baskin olanlar
e Aldosteron

» Androjenler ve progesteron

Adrenal gland

Kidney
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Hidrokortizon Kortizon

* Lipofilik yapida diisik molekul agirlikh steroid yapida hormonlar
* Depolanmayip gerektiginde sentezlenirler
* Plazma konsantrasyonu sabah 16 mgr/dL ve aksam 4 mgr/dL

e Yari omri 60-90 dk olup karacigerde metabolize edilerek
bobreklerden atilmaktadir.



Glukokortikoidler

* Fizyolojik olarak giinde 10-20 mg
kortizol sekrete edilir;

» %10'u dolasimda serbest halde

» Geri kalani transkortine ve daha az
oranda da albimine bagl
tasinmaktadir.

* Sentez ve salgilanmalari hipotalamus-
hipofiz-adrenal aksinin birlikte
calismasi ve negatif feedback
mekanizmasi ile diizenlenir.

Hypothalamus
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Glukokortikoidler — sTRESs

Hypothalamus

» Periferik dokuda enfeksiyon,
travma yada operasyon gibi bir
strese bagli olusan inflamatuar
vanit durumunda ortamda IL-1,
IL-6 ve interferon gibi sitokinler
Uretilip sistemik dolasima gecer,
HPA aksi uyarir ve endojen
glukokortikoid Uretimi artar.




immunolojik etkileri

* Hicre icinde Glukokortikoid Reseptorii’ne baglanir

* GR kompleksi nikleusa gecer

* GRE’e (Glucocorticoid Response Element) baglanarak bazi genlerin
ekspresyonunu artirir veya azaltir.

* Neredeyse tum genlerin %1’inin etkilendigi bu sirece “Genomik
etki” denilmektedir.

»Bu etkinin gozlenmesi icin minimum yarim saat gereklidir



Immunolojik etkileri

* Transkripsiyonu artan proteinler;

* Lipokortin membrana bagli fosfolipidlerin arasidonik aside
doénlsumuni saglayan fosfolipaz A2 enzimi inhibe eder ve
prostaglandin, I6kotrien, IL, IFN-a ve TNF-a gibi cesitli sitokinlerin
olusumunu engeller.

* Inhibitér kappa B a bircok enflamatuvar proteinin sentezini artiran
nukleer faktor kappa B'nin serbest hale gecisini engeller.

* Glukokortikoidler COX-2’yi baskilayarak kompleman sistemini inhibe
ederler.



immunolojik etkileri

» Cok sayida proinflamatuar sitokinin liretim ve salgilanmasi
inhibe olur
» IL.-1a, IL-1B, IL-2, IL-3, IL-4, IL-5, IL-6, IL-8, IL-11, 1L-12, IL-13,
IL-16, IL-17, IL-18, IFN-y, TNF, GM-CSF

» Tum bu asamalar sonrasinda birkag saat icerisinde
enflamasyon cesitli basamaklarda inhibe olur.



Immunolojik etkileri

» Antienflamatuar etkileri ile
dengesiz ve asiri immun
vanit onlenir.

» Glukokortikoidler genel
olarak humoral
immuniteden ziyade selluler
Immunite uzerine
etkindirler.

Figure 1. Immunologic effects of glucocorticoids.
Glucocorticoids significantly impact both the innate and
adaptive ...

Clin Infect Dis, ciad474, https://doi.org/10.1093/cid/ciad474

The content of this slide may be subject to copyright: please see the slide notes for details.
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Immunolojik etkileri

» Enfeksiyon bolgesinde immun
sistem hucrelerinin toplanmasini ve
aktivasyonunu azaltir.

» Makrofajlarin ve noétrofillerin
fagositik aktivitesini inhibe ederler.

» Olgunlasmamis notrofiller kemik
iliginden dolasima mobilize olur,
ekstravazyonun inhibisyonu nedeni
ile dokularda birikimi azalr.

Figure 1. Immunologic effects of glucocorticoids.
Glucocorticoids significantly impact both the innate and
adaptive ...
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Immunolojik etkileri

Apoptozun artmasi sonucu eozinofillerde dramatik azalma olur.
Makrofaj ve T-lenfositlerde apoptozise yol acarlar ve yuksek
dozlarda T-hucre fonksiyonlarini baskilarlar, en belirgin etki CD4
hiicrelerinde olmaktadir.

Uzun sure kullanimlarinda lenfosit sayisindaki azalmanin
belirginlesmesiyle hipogamaglobulinemi de gelisebilmektedir.
Ozellikle yiiksek doz kullanimda kronik enflamasyonda rolii olan
fibroblastlar baskilanir. Neticede kollajen, elastin ve glikozamin
olusumu inhibe edilerek onarim sureci geciktirilir.



Sentetik Glukokortikoid uygulamasindan sonra ki
4 i1la 6 saat ic¢inde;

*Notrofilik
lokositoz

*Monositopeni
*Eozinopeni

*Lenfopeni

Table 1. Immunologic Effects of Glucocorticoids and Resultant Clinical Implications
Glucocorticoid Effects On
Cell Type Cellular Responses Laboratory Finding(s) Clinical Implications®

Neutrophils [11-15]
Eosinophils [16, 17]
Basophils [18]

Mast cells [19-21]

Macrophages and
monocytes [11, 12,
22-26, 31, 32]

Natural killer celis [33,
34]

Dendritic cells [39]

Ty cells (CD4 cells) [35,
36, 38, 42, 45]

Cytotoxic T cells (CD8+
T cells) [37]

B cells [4, 46-48]

1 Production
| Extravasation
1 Apoptosis
| TLR signaling

1 Apoptosis

| Cytokines, chemokine, and
arachidonic acid derivative
production, as well as FceRI
expression

t Pro-resolution cytokine
| Inflammatory cytokine
production, TLR signaling

1 Activation

} Inflammatory cytokine
production

1 Apoptosis

| Inflammatory cytokine
production, antigen
presentation, maturation

1 Apoptosis

1 T41>Tw2 and Ty17 cell
response and inflammatory
cytokine production, T-cell
signaling

1 Apoptosis

| Inflammatory cytckine
production, T-cell signaling

t BAFF, IL-10, Blimp-10, apoptosis

| B-cell receptor signaling and
TLR-7 signaling

Neutrophilia and impaired phagocytic
activity
Eosinopenia

Basopenia and decreased histamine
release

Decreased histamine release and
antiallergic actions

Limited impact on macrophage function,
although impaired opsonization and
Ty-cell activation

Reduced cytotoxicity

Decreased T-cell activity

Decreased number of circulating Ty cells
with shift from cell-mediated immunity
to humoral-mediated immunity

Reduced cytotoxicity

Decreased number of circulating B cells
and lower plasma immunoglobulins,
except for IgE

1 Risk of common bacterial and viral infections [52,
53]

1 Risk of fungal infections
Limited clinical relevance

Limited clinical relevance

1 Risk of intracellular infections (eg, Legionella
species, Salmonella species), MTB, and fungal
infections

1 Risk of viral infections or reactivation (eg, HSV, HZ,
CMV) and fungal infections

Limited clinical relevance (although contributes
significantly to T-cell response)

1 Risk of bacterial, viral, and fungal infections or
reactivation, including intracellular (eg, Legionella
species, Salmonellfa species) and opportunistic
infections, (eg, MTB, P. jirovecii, candidiasis,
cryptococcosis, aspergillosis, SHS)

1 Risk of viral infections or reactivation (eg, HSV, HZ,
CMV)

1 Risk of Neisseria meningitides, Haemophilus
influenzae, Streptococcus pneumoniae [50, 51]




Sentetik glukokortikoidler

* Mineralokortikoid etkileri azaltilmis, buna karsin glukokortikoid
etkileri gliclendirilmis kortizon turevleridir;

» Prednison
» Prednisolon (Deltacortril®)

» Metilprednisolon (Prednol-L®) CHzOH i GHion
C=0 =
»Deksametason (Dekort®) z;%jﬁw HOgAOH Jﬁfgjﬁ%
@ ° (::H3 © F

1.PREDNiISOLON 2.METILPREDNiSOLON 3.FLUPREDNiSOLON



Tablo 3. Glukokortikoid tirleri

Anti Esdeger Tuz tutucu  Plazmayan omrii  Biyolojik yari omrii
enflamatuvar giic doz (mg) etkisi (dakika) (saat)
Kisa etkili
Kortizon 08 25 2 30 8-12
Hidrokortizon (Kortizol) 1 20 2 90 8-12
Orta etkili
Y Prechizon 4 ; 1 60 12:36
* Prednizolon 4 5 1 200 12-36
Metilprednizolon 5 4 0 180 12-36
Triamsinolon 5 4 0 300 12-36
Uzun etkili
Betametazon 20-30 0,6 0 100-300 36-54
*Deksametazon 20-30 0,75 0 100-300 36-54

Ulus Romatol Derg 2021;13(2):73-84



» Gucla antienflamatuvar etki

Tablo 1. Glukokortikoidlerin klinik kullanim alanlan

Polimiyaljiya romatika

Interstisyel akciger hastaligi

Akut isitme kaybi/Bell paralizisi

Romatoid artrit

Radyasyona bagli akciger hasari

Lupus nefriti

Bag dokusu hastaliklan

Transplantasyonda imminosdpresif

Minimal lezyon hastaligi

Vaskdlitler

Onkolojide kemoterapotik

Membranéz nefropati

Enflamatuvar artrit

Lenfoma/Multipl miyelom

Fokal segmental glomertloskleroz

Still hastahg! Maligniteye bagl hiperkalsemi Ig A nefropatisi

Tenosinovit Hipofizer/Adrenal yetmezlik Immiin trombositopenik purpura
Sarkoidoz Tiroid firtinasi, De Quervian tiroiditi Otoimmin hemolitik anemi
Amiloidoz Graves oftalmopati Hipereozinofili

Alerjik rinit Vitamin D intoksikasyonu Eozinofilik gastrit

Astim/KOAH Beyin odemi/Omurilik hasari Enflamatuvar bagirsak hastalig

Hipersensivite pnomonisi

Menenjit/Beyin apsest

Otoimmiin/Alkolik hepatit

Viral krup

Multipl skleroz

Bulanti/Kusma

P jiroveci pnémonisi

Myastenia Gravis

Urtiker/Dermatit/Pemfigus/Anaflaksi

KOAH: Kronik obstriktif akciger hastalidi, P jiroveci: Pneumocystis jiroveci

Ulus Romatol Derg 2021;13(2):73-84



Enfeksiyon hastaliklarinda kortikosteroid;

* Septik soktaki erigkin hastalarda hipotansiyonu duzeltmek icin gerekli sivi
ve vazopresor destegine ragmen kan basinci yaniti yetersizse intravendz
hidrokortizon verilmesi disunulmelidir.

* Tuberkiiloz ve akut bakteriyel menenjitte bakteriyel toksine bagl
enflamasyonu ve uzun donemde komplikasyonlari 6nlemek yonunden
steroid kullanimi yararli kabul edilmektedir. Benzer sekilde agir tablo
set;?ileyen norobruselloz olgu serilerinde de yararli bulgular saptandigi
bildirilmistir.

* Pneumocystis jiroveci pnomonisinde antibiyotikle birlikte kullanimi klinik
kotilesmeyi 6nlenmektedir.

* Alerjik bronkopulmoner aspergillozda hava yollarinda aspergillus tlrlerine
karsl var olan destruktif enflamatuvar yanitin tedavisinde yine
antifungallerle birlikte kortikosteroid verilmesi esastir.



Enfeksiyon hastaliklarinda kortikosteroid;

Corticosteroids for COVID-19

» 4™

T.C.SAGLIK BAKANLIGI
HALK SAGLIGI LIVING GUIDANCE 72357 World Health
GENEL MUDURLUGU 2 SEPTEMBER 2020 (:i}ofgamzauon

COVID-19 Hastalarinda Destek Tedavi-2
(Anti-sitokin/Anti-inflamatuar Tedavi, Koagulopati Y&netimi)

21 Nisan 2020

COVID-19
(SARS-CoV-2 ENFEKSIYONU)

AGIR PNOMONI, ARDS,
SEPSIS VE SEPTIK SOK
YONETIMI

Bilimsel Danmnisma Kurulu Calismasi

TE Sagik Bakinlg
P7 Mg 2021 Ankars



 Sistemik glukokortikoid kullaniminin prevalansi %0.5 ila %17 arasinda
degismektedir;
» Calismaya ve popilasyona bagl
»Yaslilar arasinda en ylksek

CUSHING BELIRTILERI

Resim 1. Steroid terazisi



Tablo 4. Glukokortikoidlerin yan etkileri

Noropsikiatrik Bas agrisi, vertigo, nébet, dfori (E), depresyon, insomnia (E), akatizi, psikoz (i), psédotimér serebri (i)
Goz Posterior subkapstiler katarakt (G, i), Glokom (i), egzoftalmus, sekonder viral - fungal enfeksiyon
Endokrin Kilo alimi (E), diabetes mellitus_hipotalomo-pitiliter-adrenal aks stpresvony, sekonder adrenal yetmezlik, gonodatropin ve

TSH salinimi inhibisyonu, T4'ln T3'e dénistima inhibisyonu, diabetes insipitus riski, blyime geriligi (G)

Deri ve yumusak doku

Deri incelmesi (G), purpura, cushingoid gértintim (U), alopesi, akne (G), hirsutizm, striya, hipertrikozis, yara iyilesmesinde
gecikme (U), psoriyaziste kotilesme

Kemik

Uzun kemiklerde ve vertebrada kirik riski, protein matrikste atrofi, osteoporoz (G), avaskiiler nekroz (U, i)

Kas

Kas kitlesinde kayip, miyopati (U), agr, glcsuzlik

Kardiyovaskiiler sistem

Hipertansiyon, erken ateroskleroz (G), aritmi riski (pulse tedavide), serum lipoprotein dizenlerinde bozulma (G),
tromboembolizm, tromboflebit, kalp yetmezIigi riski, sempatik ve vazokonstriiktér maddelere duyarliigi artirdigindan
eksikliginde dolasim kollapsi riskinde artis

Gastrointestinal sistem

Gastrit, bulanti, kusma, peptik iilser, {ilseratif 6zofajit, pankreatit (i), steatohepatit (G), visseral perforasyon riski

Metabolik alkaloz, artmis potasyum atilimi sonucu hipokalemi, sivi volimiinde degisiklik ve édem riski (E), sodyum

Anal retansiyonu, artmis kalsiyum atilimi
Genitouriner sistem Amenore, postmenopozal kanama, infertilite_intrauterin blyime geriligi
Enfeksiyon Enfeksiyon riskinde artis (U), enfeksiyon tablosunun baskilanmasi, firsatci enfeksiyonlar, herpes zoster I

E: Erken dénem, G: Gec dénem, I: Idiyosenkratik, U: Uzun dénem, TSH: Tiroid uyarici hormon




ENFEKSIYON RISKI

Doz ve sure ile orantili

 Hastaya 6zgui faktorlere bagh
* Yas
Fonksiyonel durum
Altta yatan hastaliklar (Kontrolstiz DM)
Malignite
Diger immunosupresif ajanlar ile kombine kullanim




Tedavinin dozu ve siresi

» 10 glinden az kullanimi “kisa” siireli kullanim
» Bir aydan daha fazla kullanimi ise “uzun” siireli kullanim

»Prednizolonun <0.25 mg/kg/glin dozlarda antienflamatuvar etki,
>0.5 mg/kg/giin dozlarda ise immunosupresif etkisi artar.

»Pulse tedavi 250 mg/giin metilprednizolon ve Ustiindeki dozun 1-3 giin
sireyle 150 mL medifleks izotonik mayi icinde 60-120 dakikada parenteral
yolla inflizyon seklinde verilmesidir. Etkisi 6 hafta kadar strebilmektedir.
Aritmi oykusu varligi, renal yetmezlik ve elektrolit bozuklugu tasikardi
acisindan dikkat edilmelidir.



Glucocorticoid dosing (upper limit of
moderate daily dose range)

Duration
Glucocorticoid Adults Children of action

(hours)
Prednisone 40 mqg 1 mg/kg 12 to 36
Prednisclone 40 mg 1 mg/kg 12 to 36
Methylprednisclone 31 mg 0.8 mg/kg 12 to 36
Hydrocortisone 160 mg 4 mg/kg 3to 12
Cortisone acetate 200 mg 5 mg/kg 3to 12
Dexamethasone & mg 0.15 26 o 72

mg,/ kg
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Infections Associated With Long-term Glucocorticoid
Therapies in Adults
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* Glukokortikoidlerin cogu durumda diger immunosupresif ajanlarla
kombine kullanimlari nedeni ile artan firsatci infeksiyon riskini en iyi

sekilde ortaya koymak oldukca guc

* Cogu veri, artan enfeksiyon riskinin doz ve suire ile orantili oldugunu
gostermektedir
* Ancak doz ve stirede evrensel bir esik deger yok
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Unintended Consequences: Risk of Opportuni  immunosuppressive potency of glucocorticoids
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Infections Associated With Long-term Glucoc cfraion . el
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Therapies in Adults il i
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* Immunosupresyonun derecesi 8
glukokortikoidler arasinda farklilik 0- | Lo
. . Lymphocyte T helper cell
g (@) St erl yO r suppression suppression
@ Hydrocortisone (total) ® Dexamethasone (total)
@ Prednisolone (total) Hydrocortisone (free)
@® Methylprednisolone (total) @ Prednisolone (free)
Pooled mean EC, values of glucocorticoids for cellular effects.

' Equivalent doses were based on glucocorticoid potency. |
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OXFORD

* 7.5 mg/giin lizerinde prednizon kullananlarda firsatci
enfeksiyon riski artmaktadir;

* Pneumocystis jiroveci Pnémonisi (PJP)
* Tiberkuloz

* Herpes zoster

* Mantarlar
e Strongyloides hiperenfeksiyon sendromu (SHS)

Figure 4 Computer tomography scan of the
chest of patient 2 showing nodular and
alveolar infiltrations at the bases of both
lungs



JOURNAL ARTICLE
356. Risk Assessment of Pneumocystis jirovecii
Pneumonia among Hospitalized Patients with

Hypoxic Resgiratog_Failure - A Proposed

Multivariable Calculator Based on Previous
Prednisone Equivalent Dose &

Lilian Vargas Barahona, University of Colorado, Stefan Sillau, PhD,

Kyle C Molina, PharmD, BCIDP, AAHIVP, Laura C Pedraza-Arévalo, MD,
Sias Scherger, MD, Daniel B Chastain, Pharm.D., BCIDP, AAHIVP,

Leland Shapiro, MD, Carlos Franco-Paredes, MD, MPH,

Kellie Hawkins, MD, MPH, Andrés F Henao-Martinez, MD  Author Notes

Open Forum Infectious Diseases, Volume 9, Issue Supplement_2, December
2022, ofac492.434, https://doi.org/10.1093/ofid/ofac492.434
Published: 15 December 2022

* Cok merkezli bir vaka kontrol

calismasi, 2000-2021
* 20 mg/glin Prednizon icin
hesaplanan yillik PJP riski;

* IRD'li hastada %2
* HIV infekte kiside %6

Probability of PJP
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000
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HIV
Auto-immune Disease
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= o :
_/-{’__//’_’_\_\‘
| 1 ] 1 |
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Cumulative Equivalent Prednisone Dose (mg/day)



> Expert Rev Respir Med. 2015 Apr;9(2):171-81. doi: 10.1586/17476348.2015.1002471.

Prophylaxis for Pneumocystis jiroveci pneumonia: is
it a necessity in pulmonary patients on high-dose,
chronic corticosteroid therapy without AIDS?

Maryjane Liebling !, Edmundo Rubio, Susanti le

PCP icin profilaksi verelim mi?
» 12 hafta boyunca 30 mg/giin Prednizon veya esdegeri kullanimi ile
PJP arasinda patofizyolojik bir iliski oldugu gortlmektedir

» Bir hastada PJP acisindan 6nemli bir risk olusturabilecek minimum
doz ve siirenin ne oldugu konusunda bilgiler hala yetersiz
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Corticosteroids Increase the Risk of Invasive Fungal
Infections More Than Tumor Necrosis Factor-Alpha
Inhibitors in Patients With Inflammatory Bowel
Disease

U N 1 4 ) - . 3 " L - - [ B — 2
Martin H Gregory ', Andre] Spec =, Dustin Stwalley =, Anas Gremida . Carlos Mejia-Chew 2

3 - 1 ' ) R 1
Katelin B Nickel ¢, Matthew A Ciorba ', Richard P Rood ', Margaret A Olsen #, Parakkal Deepak

Affiliations + expand
PMID:; 36911593 PMCID: PMCB999356 DOI: 10.109 3/crocol/otad010
Free PMC article

« IBH’nda invazif mantar
enfeksiyonlari TB'den
daha sik gorulmektedir.
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Infections

Figure 1. Incidence of invasive fungal infections and tuberculosis in
patients with inflammatory bowel disease.
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Table 2. Organisms causing invasive fungal infections in patients with inflammatory bowel disease.

Cases (N, %) Rate (cases/100 000 person-years) 95% lower CI 95% upper CI
Invasive fungal infection 775 (100) 47.93 44.67 51.42
Histoplasmosis 194 (25.03) 11.99 10.41 13.80
Invasive candidiasis 150 (19.35) 9.27 7.90 10.88
Coccidiomycosis 142 (18.32) 8.77 7.44 10.34
Aspergillus 119 (15.35) 7.35 6.14 8.80
Pneumocystis jirovect 81 (10.45) 5.00 4.03 6.22
Cryptococcus 46 (5.94) 2.84 2.13 3.79
Blastomycosis 12 (1.55) 0.74 0.42 1.31
Fungal pneumonia 20 (2.58) 1.24 0.79 1.92
Mucormycosis 6 (0.77) 0.37 0.17 0.83
Fungal meningitis 3(0.39) 0.19 0.06 0.57

Paracoccidiomycosis 2 (0.26) 0.12 0.03 0.49
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 Kortikosteroidlerle
INvaziv mantar
enfeksiyonu riski,
anti-TNF’in
olusturdugu riskin
iki katindan fazladir
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Figure 2. Hazard ratios from a Cox proportional hazards model for

risk of fungal infections in patients with inflammatory bowel disease.
Abbreviations: Anti-TNF, anti-tumor necrosis factoralpha inhibitors; IBD,
inflammatory bowel disease; TPN, total parenteral nutrition. Anti-TNF,
corticosteroids, and TPN were time-dependent variables. Mode! also
adjusted for age. See Supplementary Table S2 for hazard ratios for age
groups. *Includes IBD-related surgery, all-cause emergency department
(ED) visits, and all-cause hospitalizations in the baseline period. See
Supplementary Table S1 for list of codes used. **Includes Crohn’s-related
fistula or stricture. See Supplementary Table S1 for list of codes used.
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Corticosteroid dose and the risk of opportunistic
infection in a national systemic lupus erythematosus
cohort

S-CYang ', Y-Y Lai 2, M-C Huang ', C-S Tsai 2, J-L Wang 4

steroid

Prednisolone
Methylprednisolone
Paramethasone
Triamcinolone
Betamethasone
Dexamethasone

e Tayvan, 1997-2010, bir yil sire

* Firsatcl enfeksiyonun genel kimulatif
insidansi, steroid olmayan kohorta gore
steroid kohortunda 136 kat daha yliksek.

Hydrocortisone
Cortisone
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Appendix table 2 :
Opportunistic infection

Opportunistic infection ICD9-CM
Fungal infection
Disseminated candidiasis L12.5
Cryptococcosis 117.5,321.0
Aspergillosis 117.3, 484.6
Zygomycosis 119.7
Pneumocystosis 136.3

Mycobacterium infection

Tuberculosis 010,011,012
Extrapulmonary Tuberculosis 013-018
Non-tuberculous mycobacteria (NTM) 031.0,031.2,031.8,0.31.9
Cytomegalovirus 078.5
Varicella and herpes zoster 052, 053

Non-typhoid salmonella 003
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> Mayo Clin Proc. 2021 Nov;96(11):2843-2853. doi: 10.1016/j.mayocp.2021.05.029.

Corticosteroid Use and Risk of Herpes Zoster in a
Population-Based Cohort

Jiahui Qian 1, Emily Banks 2, Kristine Macartney 2, Anita Elizabeth Heywood #,

Marissa Nichole Lassere °, Bette Liu 4

» 2006-2009
» 94.677 Kisi, 7 yil takip, 6294 Herpes Zoster olayi

» Sistemik kortikosteroid kullananlarda, kullanmayanlara kiyasla

HZ riski %60 daha fazla.
» Kumulatif prednizolon esdegerlerindeki her 100 mg'lik artis
icin HZ riskinde tahmini %3'lUk bir artis.
» Kortikosteroid kullanmaya basladiktan sonraki ilk ayda risk 6

kat daha fazla
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Unintended Consequences: Risk of Opportunistic
Infections Associated With Long-term Glucocorticoid
Therapies in Adults

Daniel B. Chastain,' Megan Spradlin,? Hiba Ahmad,” and Andrés F. Henao-Martinez*“
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* Pulse metilprednizolon da dahil olmak tzere glukokortikoidler TB
riskini artirmaktadir

* TB reaktivasyon riski, <15 mg/giin kullanildiginda 3 kat,
>15 mg kullanildiginda ise 8 kat artmaktadir.



Clinical Infectious Diseases 2 TIO h
hivma
S T A T E 0 F T H E A R T R E V l E W ﬁ%?:ntJ]DdbAwf America  hiv medicine association OXFORD

Unintended Consequences: Risk of Opportunistic
Infections Associated With Long-term Glucocorticoid
Therapies in Adults

Daniel B. Chastain,' Megan Spradlin,? Hiba Ahmad,? and Andrés F. Henao-Martinez>"

'Department of Clinical and Administrative Pharmacy, University of Georgia College of Pharmacy, Albany, Georgia, USA; “Division of Medical Oncology, University of Colorado School of Medicine,
Aurora, Colorado, USA; and *Division of Infectious Diseases, University of Colorado, Aurora, Colorade, USA

» 228 giin ve 2 15 mg/giin kullanan hastalarda latent TB ag¢isindan
tarama onerilmektedir.

* Glukokortikoid ve diger immunosupresanlardan daha az etkilendigi icin
latent TB taramasinda IGRA tercih edilir.

* Alkol - sigara kullananlarda, temas 6ykusu olanlarda veya endemik
tlkelerde yasayanlarda <15 mg PEQ/glin tedavi alanlarda da tarama
onerilir.

e Pulse tedavi planlandiginda 6ncesinde latent TB taramasi onerilir
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Immunosuppressive therapy and the risk of hepatitis B reactivation: Consensus
report

Bilgehan Aygen,! Ahmet Muzaffer Demir,?2 Mahmut Giimiis,® O§uz Karabay,* Sabahattin Kaymakoglu,®
Aydin Seref Koksal,® iftihar Koksal,” Necati Ormeci® and Fehmi Tabak®

o immunosu presif Table 2. Risk of reactivation by serological status
tedaviye bagli HBV Risk status Serology
reaktlvasyon r|§k|, High HBsAg-positive, HBeAg-positive/negative, HBV
hastanin hepatit B DNA>2000 IU/mL
SerOIOjiSi ile Medium HBsAg-negative, Anti-HBc IgG-positive,
i|i§ki|idir_ Anti-HBs-negative
Low HBsAg-negative, Anti-HBc IgG-positive,

Anti-HBs-positive
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Immunosuppressive therapy and the risk of hepatitis B reactivatic
report

Bilgehan Aygen,! Ahmet Muzaffer Demir,?2 Mahmut Giimiis,® O§uz Karabay,* Sabahattin Kay
Aydin Seref Koksal,® iftihar Koksal,” Necati Ormeci® and Fehmi Tabak®

* Altta yatan hastaliklar
HBV reaktivasyon
insidansinda belirleyici
rol oynar

PMCID: PMC6284666

Table 3. The incidence of HBV reactivation by immunosup-

pressive disease

Incidence of HBV reactivation

in individuals not receiving
prophylaxis
HBsAg-negative/
HBsAg anti-HBc-
Disease positive positive (%)
Lymphoma 18-73 34-68
Acute leukemias 61 2.8-125
Chronic leukemias ND* ND*
Multiple myeloma ND* 6.8-8
Bone marrow/hematopoietic 66-81 6-10
stem cell transplantation
Breast cancer 21-41 ND*
Nasopharyngeal cancer 33 ND*
Hepatocellular cancer
(systemic chemotherapy) 36 11
Hepatocellular cancer (transarterial 21-30 9.3
chemoembolization)
Rheumatoid arthritis 12.3 3-5
Psoriasis/psoriatic arthritis ND* ND*
Inflammatory bowel diseases 36 0-7**
Autoimmune diseases ND* 17
Renal transplantation 45-70 0.9
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Table 4. HBV reactivation risk rates by medication groups

. HBV reactivation risk rate Medication group Medication
High (>10%) Medications causing B-cell suppression Rituximab
Ofatumumab

report

Bilgehan Aygen,’ Ahmet Muzaffer Demir,?2 Mahmut Giimiis,® Oguz Kar:
Aydin Seref Koksal ® [ftihar Koksal,” Necati Ormeci,®® and Fehmi Tabal

 Steroid kullanimi HBV
reaktivasyonu icin bagimsiz
bir risk faktorudiir ve HBV
replikasyonunu artirir.

* Enfeksiyon riski steroidin
siresi ve dozu ile dogru
orantil.

Medium (1%-10%)

Low (<1%)

Anthracycline derivatives

Doxorubicin

Corticosteroids

>4 weeks, HBsAg-positive/anti-HBc-positive,
moderate/high dose (10-20 mg/>20 mg)

TNF-a inhibitors

Other cytokine inhibitors and
integrin inhibitors

Tyrosine kinase inhibitors

Anthracycline derivatives

Infliximab
Etanercept
Adalimumab
Certolizumab

Abatacept
Ustekinumab
Natalizumab
Vedolizumab

Imatinib
Nilotinib
Doxorubicin

A ——

Corticosteroids

Corticosteroids

24 weeks, HBsAg-positive/anti-HBc-positive, low
dose (<10 mg)

24 weeks, HBsAg-negative/anti-HBc-positive,
moderate/high dose (10-20 mg/>20 mg)

Conventional immunosuppression

Intra-articular corticosteroids

Azathioprine
6-mercaptopurine
Methotrexate

Corticosteroids

Corticosteroids

<1 week

24 weeks, HBsAg-negative/anti-HBc-positive, low
dose (<10 mg)




Firsatci enfeksiyonlari 6nleme stratejileri;

e Uygun hasta secimi

* Lokal uygulamalarin tercih edilmesi
 Alternatif glin uygulamasi

* Tedavinin bireysellestirilmesi

* Asilama

* Taramalarin yapilmasi

» Aktif enfeksiyon
 HBV
* Latent tuberkuloz

Minimize cumulative
OCS dose

Complete appropriate
vaccination series

b3 Ir‘
.
A

Consider passive &}
immunization

=

Consider propylaxis against
opportunisticinfections

Figure 2. Risk mitigation for infectious complications. OCS, oral corticosteroid.



PJP'nin onlenmesi

e 214-28 giin ve 215 mg prednizon kullanan IRD hastalarinda PJP
profilaksisi endikedir.

* PJP 6ykusu olanlarda ve ek risk faktoru olanlarda daha dusiuk dozlarda
yada pulse tedavi verildiginde de profilaksi 6nerilir.

* Transplantasyon, ALL, lenfopeni, Kronik akciger hastaligi, ek immunsupresif
ilac kullanimi, vb

* PJP icin ek risk faktorleri olmayanlarda dozlar <15 mg/gtlin
dusuruldikten sonra profilaksinin kesilmesi dtustnulebilir

« TMP/SMX 80 mg/400 mg/giin yada 160 mg / haftada 3 kez



Review > Hematology Am Soc Hematol Educ Program. 2020 Dec 4;2020(1):319-327.
doi: 10.1182/hematology.2020000116.

Practical approach to monitoring and prevention of
infectious complications associated with systemic

’ °
corticosteroids, antimetabolites, cyclosporine, and PJ P Nnin
cyclophosphamide in nonmalignant hematologic . .

= dnlenmesi

diseases

Luis Malpica ', Stephan Moll

Risk factors for infection Preventive strategy

A. Corticosteroid dose = 30 mg PEQ daily given for >4 wk Antimicrobial prophylaxis:

B. Corticosteroids = 15 mg to <30 mg PEQ daily given for 8 wk uninterrupted or | « For all patients in (A) through (D), PJP prophylaxis is indicated.

in intermittent doses « TMP/SMX, 1 single-strength tablet (80 mg of TMP and 400 mg of SMX)
C. Combination of medium-dose corticosteroids (ie, 215 mg to <30 mg PEQ daily) | daily, or TMP/SMX, 1 double-strength tablet 3 times weekly.

and CP (oral or IV pulses) « If TMP/SMX intolerance or contraindicated, alternative therapies are
D. Corticosteroids > 10 mg PEQ daily and 22 of the following: advanced age > 65 | atovaquone, dapsone, or once-monthly nebulized pentamidine.

y, coexisting lung disease (eg, COPD, lung fibrosis), use of immunotherapeutics | « For patients in (D), PJP prophylaxis should be continued until the

(eg, rituximab, anti-TNF). corticosteroid dose Is <5 mg PEQ dally.




Review > Hematology Am Soc Hematol Educ Program. 2020 Dec 4;2020(1):319-327.

doi: 10.1182/hematology.2020000116.

Practical approach to monitoring and prevention of ]
L] L] L L] LJ L] L] HZ I n
infectious complications associated with systemic

corticosteroids, antimetabolites, cyclosporine, and O N Ie nme S|

cyclophosphamide in nonmalignant hematologic

diseases

Luis Malpica ', Stephan Moll
» >50 yas kroni

» Tedaviden en
rekombinant
astlanmalidir

A. Advanced age > 60 y
B. Corticosteroid dose > 7.5 mg to 10 mg PEQ_
C. History of recurrent shingles

k hastaligi olanlar,

az 4 hafta once
zoster asisi ile HZ'e karsi

Immunization:

« RZV (ie, SHINGRIX) preferred over ZVL (ie, Zostavax)

« Indicated in all adults aged = 50 y, including those who received ZVL in the
past; had chickenpox or do not recall whether they had chickenpox; had
shingles, but not an active flare at the time of vaccination; and have chronic
comorbidities (eg, chronic renal failure, diabetes mellitus, autoimmune
diseases, COPD)

« In adults aged = 50 y anticipating immunosuppression or currently on
immunosuppressive therapy, important considerations are to vaccinate
ideally =4 wk before treatment; okay in patients taking low-dose
immunosuppressive therapy (eg, <20 mg/d prednisone or equivalent, or
using inhaled or topical steroids, azathioprine, mycophenolate mofetil); and
okay in patients who have recovered from an immunocompromising illness
« Adults aged < 50 y: ACIP does not have a recommendation to administer
either zoster vaccine to people younger than 50 y. However, based on the
available evidence, clinicians may choose to administer a vaccine off-label,
if, in their clinical judgment, they think that the vaccine is indicated (eg,
history of shingles). The patient should be informed that the use is off-label
and that efficacy and safety of the vaccine have not been tested in people
younger than 50 y.

Antimicrobial prophylaxis:

« No evidence outside of the transplant setting exists on the use of antiviral
prophylaxis. However, it might be reasonable that patients with history of
recurrent shingles or heavily treated with immunosuppressive agent should
consider antiviral prophylaxis. Doses as low as 400 mg of acyclovir daily
have shown to an effective strategy in immunocompromised patients.




Latent TB ve HBV reaktivasyonunun édnlenmesi

Risk faktorl  gaynak
olmayan kisilere .

Tablo 5. Glukokortikoid kullaniminda profilaksi gore tahmin T8

risk orani

TB MARUZIYETINE GORE

- » . .
Sure Doz HbSAg Anti Hbc Risk PrOﬁhkSl Bulastirici bir TB hastasinin yakin temaslisi 16-46 45
- Yuksek prevalansh yerden yeni gocle gelmek 15 46
m <1hf Farketmez - Dusuk =
+ 3 Fibronodiiler lezyonlar olan akciger filmi 6-19 47-49
b= : <1hf Farketmez B + Dasuk - YUKSEK RisK
' STERO' D HIV enfeksiyonu olan kisiler 50-110 50, 51
< >4 hf <10 mg - = DU;Uk - Yas: 0-2 yasindaki temasli >10 52,53
TNF alfa inhibitorleri 10 54, 55
“ >4 hf <10 mg + + Orta + Hemodiyaliz yapilan kronik bobrek 8 56
w yetmezligi
I >4 hf >10 mg > + 3 | 2 7 Organ transplantasyonu 70-300 57-59
>4 hf >10 mg + + Yuksek \ + Kok hiicre transplantasyonu 20 59
qn d3 jcon ni s ‘yOnU 15 60
as: 3- -15 yas gruplarindaki temashlar >3 52,53
N ili 1.4- (1
o Sistemik kortikosteroid tedavisi 1 aydan
S s 3-8 64
d uzun sireli (215mg prednizon)
:: .- . Ll M - - - = A A y o ¢ 2-3 65
Stire Doz Tuberkilin Deri Testi Kemoproflaksi olanlar (vicut kitle indeksi olarak < 20)
N STERO|D Alkol kullanim bozuklugu 3.4 66, 67
m >4 hf 515 e — /zonlyazfd (Smg/kg — Maksimum 300 mg) Diabetes mellitus 1,5-5 68-72
m 3 9 ay sﬁreyle Sigara icme (glinde 1 paket) 1,8-3,5 73-75
m inhale glukokortikoid tedavisi 2,5 76
L COK DUSUK RisK
': TDT pozitif, risk faktori yok ve akciger filmi 1
h normal
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Practical approach to monitoring and preventionof  ypgy

infectious complications associated with systemic

corticosteroids, antimetabolites, cyclosporine, and tea ktiva Sy_on unun
cyclophosphamide in nonmalignant hematologic onlenmesi

diseases

Luis Malpica ', Stephan Moll

A. >4 hafta streyle yuksek
doz kortikosteroidler (>20

mg/gin PEQ)

B. >8 hafta orta doz
kortikosteroidler (10-20

mg/gin PEQ)

HBV screening testing:

« Patients in (A) and (B) need hepatitis B screening with anti-HBc and HBsAg.
Results interpretation:

« Patients in (A) or (B) with positive anti-HBc and positive HBsAg have a high
risk for HBV reactivation (=10% risk for reactivation).

« Patients in (A) with positive anti-HBc, but negative HBsAg, have a
moderate risk for HBV reactivation (1-10% risk of reactivation).
Antimicrobial prophylaxis:

« Patients with high risk for HBV reactivation require antiviral prophylaxis.
« For patients with moderate risk for HBV reactivation, 2 options are
available: preemptive therapy guided by serial HBVY DNA monitoring, with
antiviral therapy initiated as soon as HBV DNA becomes detectable, and
routine prophylactic antiviral therapy.

« Entecavir or tenofovir is the preferred agent because of the low risk of
resistance.

« Infectious disease input is encouraged.
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Practical approach to monitoring and prevention of

infectious complications associated with systemic .
) : : ) : TB reaktivasyonunun

corticosteroids, antimetabolites, cyclosporine, and . _

cyclophosphamide in nonmalignant hematologic onlenmesi

diseases

Luis Malpica ', Stephan Moll

TB screening testing:

« Patients taking corticosteroids at a dose = 10 mg PEQ daily for =4 wk
should be screened for latent TB using tuberculin skin test or interferon-y
release assays; the latter is preferred in patients with altered T-cell function
(eg, HIV/AIDS), history of BCG immunization, and ongoing corticosteroid
therapy or other immunosuppressive agents

« If positive test, refer to an infectious disease specialist




Strongyloides hiperenfeksiyon sendromu

* Glukokortikoidler kullanimi SHS icin bilinen bir risk faktoradur.

 Strongyloides stercoralis reaktivasyonu icin gereken minimum doz ve

stre bilinmemekle birlikte, = 2 hafta boyunca = 20 mg/giin prednizon
kullanimi riski artirmaktadir.

* Endemik bolgelerde yasayanlarda veya 6 aydan uzun siire ikamet
edenlerde glukokortikoidlere baslamadan 6nce tarama ve ivermektin
ile preempitif tedavi onerilir.



Prevention strategies

Disease Prevention strategies

Influenza Annual vaccination in those with rheumatic diseases [88].

Herpes zoster Vaccine in all patients with rheumatic diseases age > 50 [75, 77, 78].

Pneumococcal pneumonia In patients without prior vaccination, one dose of PCV13 in those on chronic steroid therapy should be
g:)vseen [fgél](.)wed by PPSV23 > § weeks later. A second dose of PPSV23 is indicated 5 years after first

| |
Pneumocystis jirovecci pneumonia | Treatment with trimethoprim/sulfamethoxazole (160 mg/800 mg) three times a week if on PEQ>16 mg
daily for more than 8 weeks [45].

Tuberculosis (TB) Screening for latent TB using either TST or Interferon gamma release assays in those anticipated to start

long term corticosteroid therapy (10 mg for at least one month) and treat for latent TB if positive [81].
If already on chronic steroid therapy, screen with Interferon gamma release assay and be aware of risk of
false negatives with TSTs or IGRAs.

Interferon gamma release assays=IGRAs, 13-valent pneumococcal conjugate vaccine=PCV13, 23-valent pneumococcal polysaccharide
vaccine=PPSV23, tuberculin skin tests=TST



Glukokortikoidlerin kesin kontrendikasyonlari

* Psikoz hali,
e Aktif tuberkiloz,
* Gozde herpes simpleks enfeksiyonu.

* Goreceli kontraendikasyonlari ise viral ve fungal enfeksiyonlar, DM, HT,
tromboflebit, osteoporoz, peptik Ulser, psikoz egilimi ve KKY.



AY, 24 yas, erkek

* Fokal nobet sikayeti ile 30 Mart 2022’de basvuruyor

» Ozgecmis ve soygecmisinde ozellik yok,
* Cig kofte dukkani var, orada calisiyor,
e Seyahat oykusu yok



AY, 24 yas, erkek

* Malignite acisindan onkoloji ve NRS tarafindan tetkik ediliyor,

* 10.04 Tim batin BT: Karaciger boyutu 20 cm, subdiyafragmatik, paraaortik,
parailiak ve sag inguinal bolgelerde en buylgiu 20 cm ve yer yer konglamere
olan multiple LAP lar.

* Toraks BT: Sol AC Ust loda subplevram milimetrik noddl

* Kontrasth kranial MR: intrakraial multiple kontrast tutan lezyonlar
(Iskemik - enflamatuar — enfeksiyoz siirec?)

* PET-CT: Batinda LAP ve intrakranial lezyonlarda tutulum

* Intrakranial lezyon (met?) ve vasojenik beyin 6demi + LENFOMA?
nedeni ile deksametazon 8 mg/giin dozunda baslaniyor.



AY, 24 yas, erkek

* Hasta NRS ve genel cerrahi konseyinde tartisiliyor

* Bx icin uygun olan sadece 15 mm boyutlu subdiyafragmatik lezyon
mevcut

* 13.04.2022 tarihinde girisimsel radyoloji tarafindan iiAB ve tru-
cut bx yapiliyor.

* Tibbi onkoloji ve NRS tarafindan ayaktan takibine devam ediliyor.
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Test Adi Pmtre 3-1] 03.2022 ll] 04.2022
C reaktif protein (CRP)

Krzatinin 0.81 mg/dl
Ure 20 meg/dl
Urile asit 4.6 mg/dl
AST 22 UL
ALT 88 UL
LDH 277 UL
GGT 67 UL
ALP 3z8 UL
Total Bilirzbin 034 Sonug/Fski me/dl
Birim : 0.034
Direk Bilirsbin 0.20 mg/dl
Albumin 39,0 Sonuc/Eski gL
Birim : 39
Sodyum 137 mmolL
Potasyum 411 mmolL
Klorir a8 mmolL
Kalsivum 8.60 mg/dl
BUN 23 me/dl
GFR 124 4 ml'min/1.73 m2
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19.04.2022: AY, 24 yas, erkek

e 3-4 giindur olan sag kol ve bacakta glicsuzluk, tepkilerinde azalma,
konusamama ve ates sikayetleri ile acil servise basvuruyor.

* FM’de bilinci uykuya meyilli, kooperesyon ve oryantasyonu yok,
e GKS: 11, Ates: 37.8, Nabiz:72/dk, SS:15/dk, TA:110/70 mm/Hg

 Sistem muayenelerinde ense sertligi mevcut, sag hemiplejik, sagda
babinski lakayt,
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* Kranial MR’da sol frontoparietal bolgede en genis yerinde 23 mm
capliicerisinde fokal hemorajik alanlar izlenen ve cevresinde
yogun vazojenik ddeme neden olan hemorajik lezyon alani
izlendi. Basi etkisine bagli sol lateral ventrikll korpusu deplase
gorunumdedir. Orta hat yapilari 7 mm saga dogru sift
olusturmustur.

* Noroloji: Kitle? Met? Abse?
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seftriakson ve asiklovir baslaniyor. | sermas 2000010
- | Génderen Klinik . RADYOLOJI 1. POLIKLINIGI
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} 'BASIL YAPILARI DIKKATI CEKMISTIR.
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* Tibbi onkoloji: Steroid ile kitlelerin gerilemesi ve tru-cut bx sonucunun
nekrotizan grantlom ile uyumlu oldugunun 6grenilmesi Gzerine
malignite tanisindan uzaklasildi. Vaskalit? TB?

* Anti-TB tedavisi baslandi.

e YBU’ne transfer edildi.



ARB (Abse) ARB (Abse) ARB (Abse) i

ARB (BOS) ARB (BOS) ARB (BOS)
Parametra Test Adi Parametre 25.04.2022
M.tuberculosis M.tuberculosis PCR (BOS) M.tuberculosis SAPTAMDI. 25'04'2022
PCR (BOS) PCR (BOS) 22.23.35
Test Adi 22.04.2022 25.04.2022 26.04.2022 26.05.2022
Mikobakteri kiiltiiri (BOS) Mimhdcten INST_MNEGATIVE
Kiiltiiri Oto.
Tuberkiiloz Kittiira (BAL) Tiberkiiloz egatif
Kiltcird (BAL)
Prokalsitonin 0.359 ueT
Test Adi Parametre 25.04.2022
Beyin omurilik swvisi (BOS) kiltlird BOS Kokl 72 saatlik
(Bzel zenginlestirme ile) inkiibasyon
sonunda dreme
olmad..
CRP * B89.65 mg/L
Hucre savim Lolkosit: 140 /mm3
PNL%: 14
Teikik Adu Sonuc Birim
Albiimin (BOS) + 1010.8 mg/L
Glukoz(BOS5) % 358 mg/dl
Protein(BOS) # 2204 mg/L
Zodyum(BOE) 133 mmolT
Potasyvum{BOE) 3 mmolL
Elor(BOE) 104.5 mmolL
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TBC(BAL) (Siirevva P.)

MIEKROBIVOLOJI Numuns Tird

Tetkikd izteyen Tetkik Istem : 2204 2022 10:13\ Nuvmune Eabul Zamani : 2604 2022 08:48
Birimi - ANESTEZI VE REANINMASYON 6 (DAF Nomune Alma :22.04.2022 10:19) U=zman Onay Famam :07.06.2022 14:33
rans
Tetkik Adi Sonuc Birim ArahgvEKarar Onceki Sonuclan
/\ Smirn
Milcobalcteri Kilti Uradi IDT vapalds.
Tiberlciloz EKiltorif BAL) Mezatif
AEB (BAL) Megatif
Milkobakten: Tiplendirms Balkteri Bulundu: EMEBAK 11001 Myecobacterivm tuberculosis complex

Mikobalkcter Ant Duyarlil (BAL)

Bakteri Bulundu: ENMBAK 11001 Mycobacterivm tuberculosis complex

EMANTI1A2 ISONIAZID: Duvarls
EMMANTI16] ETHAMBUTOL: Duvarls
EMLANT4S RIFAMPICIN: Duvarl
EMANTI1S2 Strentomizin: Dirvarly
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¢ 29.04.2022: Sol dekompresif
kraniyektomi
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* 02.05.2022: Melena, gastroskopide midede ulser

* 06.05.2022: Sol akcigerde spontan pnomotoraks, gogus tlpu
takildi

* YBU takiplerinde atesi devam ediyor

* 23.06.2022: YBU’ne yatisinin 65.giiniinde exitus.



Navigating the risks of opportunistic infections in adults on long-term glucocorticoids

(1] Understand the risks

¢ » $Arptou
s IncTrAwE I NKoT S VnBitreve o

r prodochion | o

Ozetle =

- GlUCOZorICoNTE S e
Impoif NG phaGEEyts
T cell rofiferatine

vostnophil act ‘ - ( —
» Lymiphodepletive % O3 3 % oamaiution |
. (V) O 0 — Fytoly e P :
* Risk degerlendirmesi '
o Quantify the risks of Ols Immunosuppressive potency of glucocorticolds

pradict the dlsk of Intection i ol pathint e ! concentration concentration
(pgaL) {gL)

°° e longterm glucocotticolds as (he degreaof ILY
. u e r u 0 Z Ve ta ra I I I a S I immuonosuppoession differs Drtwepr varous. 1509 ~ 20
Qlucocor ticolds

dewe e s .
* Asi gerekliligini degerlendirin o i .

« The heterogeneity of the risk for Qs In patisnts trested
with glucocorticoids supports the need lor shured
decision-making and collaboration betwean clinicians

+ Doso -depondont modol of ten used niay notaccirately: K Total plasma Free plasma
' J

=15

and patients

* Proflaksi acisindan degerlendirin o TR

prophylaxis @ Hydrocortisone (total) ® Dcxamethasone (total)
@ Precinisodone (1otah) O Hydrocortisone (free)

 Screen for
OO Liemyit ® Matlyfprednisolone (total) @ Pradnisolene (fre)
hmmunizations ;
glucocorticold use Pooled mean EC_ values of ghucocorticokds for collular effects.
Equivalent doses were based on glucocorticold potency.

: :
> KO rtl kO Ste rO I d ku I | a n I m I n d a uyg u n + Conduct a tharough evaluation of persanalized madical, sochil and anviconnwntal raks associatad with Ol

. Strategies to prevent acute Infectians o isactivation of s aie crrtiom

hastanin secilmesi, dozun en aza

» Determine the risk of Gls with refmed pracison

indirilmesi, stirenin kisa tutulmasi, Drtrmton o st o o B s s
mumkunse lokal olarak uygulanmasi B e, i e e

or logy to coll-mediated immunity may pravide a more xcum; :lsk for Ols

‘ » ACHVELY dscess (e ISKs of O3
Minimize the unk ded ¢ q os sty pratients i decisiog aling
@ assoclated with long-term glucocorticolds « Implement preventive measuces and limi

nlucororicold use to decriace the risk of Ols




