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Sunum Planti

* Giris

e Sepsiste adrenal yetmezlik

 Sepsiste kortikosteroid kullanimi ile ilgili literatlrin gozden gecirilmesi
e Rehberler ne diyor

e Sonuclar



Sepsis
* Yaygin

* Mortalite orani yuksek (%35-45)
* Hastanede yatis stiresi uzun

e Pahali

* Tedavinin hizi ve uygunlugu yasamsal
* Rehberler esliginde tedavi

* Standardize edilmis tedavi




Sepsis

e Klinik bir sendrom

* Konagin enfeksiyona karsi disreguile yaniti sonucu olusur ve hayati
tehdit eder;
* Fizyolojik,
* Biyolojik,
* Biyokimyasal bozukluklarla gider

* Sepsis ve septik sok nedeni ile her yil diinyada milyonlarca insan
etkilenmektedir



Sepsis Rehberleri

2002 SSC initated between
ESICM, SCCM & ISF

Declaration

Barcelona

2004 Adult
Guidelines

2010 Data published on 15,000
patients from SSC database
demonstrating 20% RRR for
death.
2013 sepsis metrics adopted by
New York state, USA.

2005 working with IHI to create

first

set of

improvement bundles.

2008

SSC independent

performance

of

industry funding and ISF no
longer a partner

2008 Adult
Guidelines

2012 Adult
Guidelines

2017 Data from New York state
published on 100,000 patients
with 15.2% RRR for death.

2018 Hour-one bundle released.

2016 Adult
Guidelines

2014 Data published on 30,000
patients from SSC database
demonstrating 25%

death.

RRR for

2021 Adult
Guidelines

2018 Sepsis research priorities
published
2020 SSC COVID-19 Guidelines
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Sepsis-3

Seymour CW, Liu VX, Iwashyna TJ
et al.

Assessment of Clinical Criteria
for Sepsis

For the Third International
Consensus Definitions for Sepsis
and Septic Shock (Sepsis-3)
JAMA 2016; 315: 762-774
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Sepsis-3

“Konagin infeksiyona karsi sepsis sendromu,
septisemi

duzensiz yanitina . .
ciddi sepsis

bagli organ disfonksiyonu”

Organ Disfonksiyonu:
Toplam SOFA skorunda > 2
akut degisim

Singer M et al. JAMA 2016



Intensive Care Med (2021) 47:1181-1247
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2021 Rehberi

®

2 Surviving sepsis campaign: international o

SePSIS Tanisi guidelines for management of sepsis and septic
shock 2021

Laura Evans' ®, Andrew Rhodes?, Waleed Alhazzani®, Massimo Antonelli*, Craig M. Coopersmith?®,

Change from 2016

PICO Question

2021 Recommendation Recommendation Strength

and Quality

In acutely ill patients should We recommend against using | Strong, moderate-quality New recommendation
we use qSOFA criteria to gSOFA compared with SIRS, evidence
screen for the presence of NEWS, or MEWS as a single-

sepsis? screening tool for
sepsis or septic shock.
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Surviving sepsis campaign: international

guidelines for management of sepsis and septic
shock 2021

Laura Evans' @, Andrew Rhodes?, Waleed Alhazzani?, Massimo Antonelli?, Craig M. Coopersmith®,

— 93 Oneri..

— Kapiller dolum zamani

— Empirik MRSA tedavisi

— Empirik fungal tedavi

— Periferik vazopressor kullanimi
— Levosimendan

— HENC ve NIV

— ECMO kullanimi

— Post-YB takip



Sepsiste Tedavi Gelisimi

Onerilen Ana Tedavi:

Onerilen Ana Tedavi: Kaynak kontrolii

Kayhgk k(?ntrolu Daha ¢ok antibiyotik
Antibiyotikler Daha hizli resiisitasyon
ResUsitasyon .. ..
Destek tedavisi Daha iyi destek tedavisi

Steroid MORTALITE

Steroid yok Genel olarak bakim siireci iyilesmistir
§L| giXeanI{gfdmtrol

Immunnutrisyon  stereid
Endotoksin antogonistleri Esnek ﬁ!rgsemikl‘)? tiol ;
LPS/LPS reseptor antogonistleri munnuvlegﬁ%%'a,d verilmeli
anti-TNF mi?
NSAID
Nitrik Oksit Sentetaz inhibitorleri
Doku Faktora Yolak inhibitorleri
anti-TLR4



Sepsiste Steroid Tedavisi Gerekliligi...

Kritik hastaliklarda soka katkida bulunabilecek mutlak veya rdélatif adrenal
yetmezlik durumu indiklenir

* Mortalite gibi klinik olarak anlamli sonuclari iyilestirmek amaciyla,

* Degismis hipotalamik-hipofiz-adrenal (HPA) ekseninde dengeyi vyeniden
saglamak amaclanir

* Sepsis hastalarina glukokortikoidlerin uygulanmasiyla ilgili en buyldk zorluk,
fayda gorme olasiligi yuksek olan hastalarin secilmesidir..




Sepsiste Adrenal Yetmezlik

* HPA aktivasyon

 Sirklle olan kortizol diizeyinde artis

e HPA'da bozulma

e Adrenokortikal hiporesponsivite

e Glukokortikoid direnci



Sepsiste Adrenal Yetmezlik

* HPA Aktivasyon

 Sirklle olan kortizol diizeyinde artis

5-24 mcg/dL--------- 40-50 mcg/dL

Kortizollin, Kortizol baglayan globulin(KBG) ve albimina baglanmasi azalir

Kortizollin glikokortikoid reseptor afinitesi artar

Periferde prekirsorlerin kortizole donistmu artar



Kritik Hastalik Iliskili Adrenal Yetmezlik (CIRCI)

* Absolut adrenal yetmezlik <%3

 Rolatif adrenal yetmezlik (suboptimal kortizol Gretimi)—Daha sik
kritik hastalarda

e Kortizol duzeyi normal?

* ACTH cevabi?
* Plazma kortizol <10 mcg/dL
* ACTH stimUlasyon testine cevap olarak 1 saatte<9 mcg/dL degisiklik



Immun Sistem Uzerine Etkiler;

Guclu anti-enflamatuar ve

T Apoptosis T Apoptosis

immuanosupresif etki

e -

; Macrophage

Inflamatuar hiicrelerin

T Apoptosis <——— — T Apoptosis

"'L-"’/ & i \'“ aktivasyonu, proliferasyonunu,
B csll
very high GO dowes) ——— T m— _.w,.omn, farklilasmasini ve
NK cell o
Farobis \Mu o migrasyonunu azaltir
ll i *» xm o o Apopitozu arttirir (Sitokinler
Neutrophil
| Proliferation l o .. . . ..
i:::’:t:;f:nndhs | Migration TApoptosls !Apoptosls araCIIIegIa) (Ozelllkle Immatur

ve aktif T hiicreleri)

Kelley’s Textbook Rheumatology 2020




Kime verelim?

Septik soklu eriskin hastalarda baslangi¢ tedavisinin bir parcasi olarak
intravenoz glukokortikoid tedavisinin rutin olarak kullanilmamasi

onerilmektedir....

* Direncli soku olan hastalarda
* Hem yeterli sivi resusitasyonu hem de vazopresor uygulamasini

takiben bir saatten fazla sistolik kan basinci <90 mmHg olmasi

* Vaka bazinda glukokortikoid tedavisi kullanilabilir




Etkinlik???

Yiksek doz GK
mortaliteyi azaltir
® o o
1980..
-Distik doz GK soku hizl 2000....
dondurar

-Vazoprosor  ihtiyacini
azaltir

-Mortaliteye etkisi yok



Clinical Trial > JAMA. 2002 Aug 21;288(7):862-71. doi: 10.1001/jama.288.7.862.

Y I d Effect of treatment with low doses of hydrocortisone
arariair... and fludrocortisone on mortality in patients with
septic shock

. Djillali Annane 1, Véronique Sébille, Claire Charpentier, Pierre-Edouard Bollaert, Bruno Frangois,
FrenCh trlal 2002 Jean-Michel Korach, Gilles Capellier, Yves Cohen, Elie Azoulay, Gilles Troché,

Philippe Chaumet-Riffaud, Eric Bellissant
300 hasta

Vazopresor ihtiyaci olan septik sok

Plasebo& hidrokortizon 50 mg iv X4 + fludrocortizon 50 mcg/glin oral

8.saatte tedavi baslangici—7 gin kullanim

28 glinluk mortaliteyi azaltiyor (%55 & %61 )
Soku hizli donduiirtir (%57 & %40 )



The NEW ENGLAND JOURNAL of MEDICINE

|| ORIGINAL ARTICLE ||

Ya ra rI Id I r Hydrocortisone plus Fludrocortisone
see for Adults with Septic Shock
D. Annane, A. Renault, C. Brun-Buisson, B. Megarbane, J.-P. Quenot, S. Siami,
A. Cariou, X. Forceville, C. Schwebel, C. Martin, J.-F. Timsit, B. Misset,
M. Ali Benali, G. Colin, B. Souweine, K. Asehnoune, E. Mercier, L. Chimot,
C. Charpentier, B. Francois, T. Boulain, F. Petitpas, J.-M. Constantin,
G. Dhonneur, F. Baudin, A. Combes, J. Bohé, J.-F. Loriferne, R. Amathieu,

F. Cook, M. Slama, O. Leroy, G. Capellier, A. Dargent, T. Hissem, V. Maxime,
and E. Bellissant, for the CRICS-TRIGGERSEP Network?

APROCCHHS Calismasi..2018
* Cok merkezli, Septik soklu vazopresor ihtiyaci olan 1241 hasta (cerrahi ve
dahili)
RKC ( Plasebo & hidrokortizon 200 mg/giin qd + fludrokortizon 50
mcg/gin

7 ginde azaltilarak kesildi

90 glinlik mortaliteyi azaltiyor (%43 & %49)

180 glinlik mortaliteyi azaltiyor (%47 & %53)

Vazopresor ihtiyacli olmayan giin sayisi artt1 (17 &15 glin)



The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE

Hydrocortisone plus Fludrocortisone
for Adults with Septic Shock

D. Annane, A. Renault, C. Brun-Buisson, B. Megarbane, J.-P. Quenot, S. Siami,

A. Cariou, X. Forceville, C. Schwebel, C. Martin, J.-F. Timsit, B. Misset,
M. Ali Benali, G. Colin, B. Souweine, K. Asehnoune, E. Mercier, L. Chimot,
C. Charpentier, B. Frangois, T. Boulain, F. Petitpas, J.-M. Constantin,
G. Dhonneur, F. Baudin, A. Combes, J. Bohé, | -F. Loriferne, R. Amathieu,

F. Cook, M. Slama, O. Leroy, G. Capellier, A. Dargent, T. Hissem, V. Maxime,

and E. Bellissant, for the CRICS-TRIGGERSEP Network*

Probability of Survival

P=0.02 by log-rank test

Hydrocortisone+fludrocortisone

Placebo

0 30 60
Days

No. at Risk
Hydrocortisone+ 614 405 372

fludrocortisone
Placebo 627 381 333

90
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Figure 1. 90-Day Survival Distributions.

Shown are survival curves from randomization up to 90 days. The survival
rate was significantly higher in the hydrocortisone-plus-fludrocortisone

group than in the placebo group.
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ORIGINAL ARTICLE

Ya ra rI Id I r. oo Hydrocortisone plus Fludrocortisone

for Adults with Septic Shock

D. Annane, A. Renault, C. Brun-Buisson, B. Megarbane, J.-P. Quenot, S. Siami,
A. Cariou, X. Forceville, C. Schwebel, C. Martin, J.-F. Timsit, B. Misset,
M. Ali Benali, G. Colin, B. Souweine, K. Asehnoune, E. Mercier, L. Chimot,
C. Charpentier, B. Francois, T. Boulain, F. Petitpas, J.-M. Constantin,
G. Dhonneur, F. Baudin, A. Combes, J. Bohé, J.-F. Loriferne, R. Amathieu,
F. Cook, M. Slama, O. Leroy, G. Capellier, A. Dargent, T. Hissem, V. Maxime,

e Hastaneden taburculuk artti (%39 & 45)

* Organ yetmezliginin olmadigi glin sayisinda artis (14 & 12
gn)

e Superenfeksiyon ve norolojik tabloda degisiklik yok

* Hiperglisemi oranlari artti ( %89 & 83 )

° YBIdan taburCUIUk arttl (%35 & &41 ) and E. Bellissant, for the CRICS-TRIGGERSEP Network*
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Mortaliteyi azaltmiyor. JOURNAL of MEDICINE

ESTABLISHED IN 1812 JANUARY 10, 2008 VOL. 358 NO.2

Hydrocortisone Therapy for Patients with Septic Shock

CORTICUS calismasi

Charles L. Sprung, M.D., Djillali Annane, M.D., Ph.D., Didier Keh, M.D., Rui Moreno, M.D., Ph.D.,
Mervyn Singer, M.D., F.R.C.P,, Klaus Freivogel, Ph.D., Yoram G. Weiss, M.D., Julie Benbenishty, R.N.,

. Armin Kalenka, M.D., Helmuth Forst, M.D., Ph.D., Pierre-Francois Laterre, M.D., Konrad Reinhart, M.D.,
2008, Se ptl k §O kl u 499 h a Sta Brian H. Cuthbertson, M.D., Didier Payen, M.D., Ph.D., and Josef Briegel, M.D., Ph.D., for the CORTICUS Study Group*

Hidrokortizon 50 mg X4 & plasebo, 5 glin
Sokta hizli cevap (3.3 & 5.8 glin )

28 glinluk mortalitede fark yok




Randomized Controlled Trial > JAMA. 2016 Nov 1;316(17):1775-1785.
doi: 10.1001/jama.2016.14799.

M O rta I Iteyl aZa It m |y0 I.. Effect of Hydrocortisone on Development of Shock

Among Patients With Severe Sepsis: The HYPRESS
Randomized Clinical Trial

HYPRESS calismasi, 2016
e Ciddi sepsisli 353 hasta

Hidrokortizon & plasebo

Septik soka ilerleme ve mortalitede fark yok

Hiperglisemi
Infeksiyon oranlarinda artis

Kas zayifligi
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Mortaliteyi azaltmiyor.. | JOURNAL o+ MEDICINE

STABLISHED IN 1812 MARCH 1, 2018 VOL. 378 NO.9

Adjunctive Glucocorticoid Therapy in Patients
with Septic Shock

B. Venkatesh, S. Finfer, J. Cohen, D. Rajbhandari, Y. Arabi, R. Bellomo, L. Billot, M. Correa, P. Glass,
M. Harward, C. Joyce, Q. Li, C. McArthur, A. Perner, A. Rhodes, K. Thompson, S. Webb, and J. Myburgh,

ADRENAL calismas| B B o e e R e o) et
2018, cok merkezli 3800 hasta

MV+ septik sokta

Surekli hidrokortizon inflizyonu 200 mg/giin, 7 giin

MV stiresi kisaldi

Kan transflizyon ihtiyaci azaldi
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Mortaliteyi azaltmiyor.. | JOURNAL o+ MEDICINE

ESTABLISHED IN 1812 MARCH 1, 2018 VOL. 378 NO.9

Adjunctive Glucocorticoid Therapy in Patients
with Septic Shock

B. Venkatesh, S. Finfer, J. Cohen, D. Rajbhandari, Y. Arabi, R. Bellomo, L. Billot, M. Correa, P. Glass,

M. Harward, C. Joyce, Q. Li, C. McArthur, A. Perner, A. Rhodes, K. Thompson, S. Webb, and J. Myburgh,
for the ADRENAL Trial Investigators and the Australian—New Zealand Intensive Care Society Clinical Trials Group*

28 ve 90 gunluk mortalitede

Toplamda MV de kalinan sure

Sok tekrarlama orani Degisiklik yok...

Renal replasman tedavi ihtiyaci

Infeksiyon sikliginda

Hiperglisemi ve hipernatremi



Metaanalizler

Seven-Day Profile Publication | Published: 14 May 2018

Low-dose corticosteroids for adult patients with septic
shock: a systematic review with meta-analysis and trial
sequential analysis

Sofie Louise Rygard, Ethan Butler, Anders Granholm, Morten Hylander Mgller, Jeremy Cohen, Simon

Finfer, Anders Perner, John Myburgh, Balasubramanian Venkatesh & Anthony Delaney
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e 2018, 22 calisma, 7297 hasta
* Mortaliteye etkisi yok

» Sok suresi kisaliyor

e Steroid alan grupta yan etki daha fazla (hipernatremi,

hiperglisemi)
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* lyilesmeye katkisi var mi?
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Use this information to gauge how

DATA SOU RC ES similar your patients’ conditions are

to those of people studied in the trials
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14 trials were publicly
preregistered

No trials reported
patient involvement

2 trials were funded

by steroid industry
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Sepsis tanili 10.194 hasta
Kadin hasta %38. 9, Yas ortalamasi 49.5

Dahil edilen 42 calismadan 24'l septik soku olan hastalar
Katilimcilarin% 32'sinin medyani ilk ay icinde kaybedildi

Sepsisin kaynagi en sik pulmoner enfeksiyonlar (medyan %44) ve abdominal
enfeksiyonlar (medyan %17).



g Recommendation applies to:

: Intra abdominal
Adults and children infections

Any infectious source Pneumonia

Patients with and without shock

/| SOFA score
\ \ of at least 2 x Recommendation does not apply to:

Patients with pre-existing adrenal insufficiency

Non-infectious causes of shock Anaphylactic

Cardiogenic
Hypovolaemic




Comparison

Corticosteroid No
therapy corticosteroid

Intravenous therapy
corticosteroids Usual care only

plus usual care

Corticosteroids No corticosteroids

Strong Weak Strong

Either option is reasonable. |




Comparison of benefits and harms

Favours corticosteroids No important difference Favours no corticosteroids
Mortality 236 18 fewer 254
Neuromuscular weakness 303 53 fewer 250
Quality of Life Unknown
Stroke 10 No important difference 5
Myocardial infarction 27 No important difference 30
( Mean number of days \
Length of ICU stay 124 0.7 fewer 13.1

\ Length of hospital stay 31.3 0.7 fewer 320




Sonuclar...

*Kortikosteroidler YBU ve hastanede kalis siiresini azaltabilir (orta diizey kanit)
*Organ fonksiyonunu artirir ve soku tersine cevirir (disuk diizey kanit)
*Noromuskuler zayiflik riskini az miktarda artirabilirler

*Hiperglisemi, hipernatremi



Pratik hususlar

* Optimal kortikosteroid ilac, doz ve tedavi stresi belirsizdir
* Inflizyon veya intermitant bolus seklinde verilebilir

* Hidrokortizon, RKC'lerde en cokkullanilan kortikosteroiddir ve bu nedenle makul
bir secimdir

» Kortikosteroidler arasindaki farklar, eger varsa, muhtemelen ktcguktur;
deksametazon, metilprednizolon ve prednizolon da incelenmis ve benzer sonuclar
elde edilmistir

* Fludrokortizon gibi ek mineralokortikoid aktiviteye sahip bir ajan eklemek yararli

olabilir, ancak bu oldukca spekulatiftir

* Na, K, glukoz duzey takibi yapilmal



Pratik hususlar

* Hidrokortizon (< 400 mg/glin b6linmis dozlarda)
* Fludrokortizon tedavisine gerek yok (Grade 2C)

e 5-7 glin uygulama
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* Mortaliteyi azaltir mi?

* lyilesmeye katkisi var mi?

* Yeni kanitlara gore zayif 6neri

* Hasta degerleri ve klinigine gore karar verilir....




Rehberler ne diyor?..

Recommendation regarding corticosteroid use

Society In sepsis In septic shock Other situations
“Surviving Sepsis”  Against In favour for hypotension History of adrenal insufficiency or
for SCCM and refractory to fluid resuscitation corticosteroid use
ESICM, 2016’ and vasopressor
CIRCl guidelines  Against In favour for shock not responsive  Acute respiratory distress syndrome
for SCCM and to fluid and at least moderate Community acquired pneumonia
ESICM, 2018"*"* dose vasopressor Bacterial meningitis
History of adrenal insufficiency or
corticosteroid use
CAEP, 2008 Against In favour for haemodynamically
unstable patients not responsive
to fluid resuscitation and
Vasopressor
NICE, 2017" Not mentioned Not mentioned Not mentioned
JSICM, 2018*° Against In favour for shock not responsive

to initial ﬂu:d resuscitation and
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2021 Sepsis Rehberi

2021 Surviving Sepsis Campaign
Guidelines for Management of
Sepsis and Septic Shock (SSC)
recommendations

Identified Gaps in SSC Guidelines

Suggested Considerations

Catecolamine Vassopressors
Norepinephrine (NE) - first-line agent over
other vasopressors

Epinephrine - inadequate MAP despite
norepinephrineand vasopressin

Non-Catecolamine Vassopressors

Vasopressin - on NE with inadequate MAP
levels, Suggest to start when NE dose
0.25-0.5 mcg/kg/min

(20-40 mcg/min)*
Angiotensin Il - no recommendations

Corticosteroids

Ongoing vasopressor requirement.
Suggested to start at NE dose 20.25
mcg/kg/min (220 mcg/min)* and at least 4
hours after NE initiation

Time of NE initiation in relation to shock index
NE initiation in relation to fluid resuscitation
Time of initiation of subsequent catechoclamines

Time of vasopressin and angiotensin Il initiation
Patients who would benefit from vasopressin and
angiotensin Il

Initiate NE within first hour of hypotension during or
after adequate volume resuscitation

Consider vasopressor initiation after receiving a fluid
volume of at least 2,000 mL

Initiate epinephrine at a NE-equivalent dose 0.5-1.7
mcg/kg/min (37 to 133 mcg/min)* and avoid delaying
epinephrine initiation beyond NE >1.7 mcg/kg/min
(>133 mcg/min)*

Mo
(-

Time of corticosteroids initiation

N

Initiate vasopressin at a NE 0.1-0.2 mcg/kg/min (10-15
mcg/min)* and avoid delay in initiation beyond NE >0.3
mcg/kg/min (>25 mcg/min)*

Consider initiating angiotensin Il at NE dose 0.2-0.3
mcg/kg/min (15-25 mcg/min)* along with vasopressin
and within 3 hours from shock onset

.Y

~

N

* Initiate within 24 hours and NE dose of 0.5-1 mcg/kg/min
(40-80 mcg/min)*




Sonuc olarak...

 Sepsiste relatif adrenal yetmezlik (kritik hastalik iliskili kortikosteroid
vetmezligi) siklikla gelisir

* Sepsis ve septik sok gelisen hastalarda iv glukokortikoid tedavisi rutin
onerilmez (Grade 2B)

* Refrakter septik soku olan hastalarda hasta bazli yaklasim énemli
* Sokun daha hizli rezolisyonunu saglar

* Mortalite Uzerine etkisi yoktur

 Ciddi hastaliktaki yarar > Orta siddetteki hastalik

* Hipernatremi, hiperglisemi, néromuskduler zayiflik



Sonuc olarak...

* Hidrokortizon (< 400 mg/glin b6linmis dozlarda)
* Fludrokortizon tedavisine gerek yok (Grade 2C)

e 5-7 glin uygulama









