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SUNUM PLANI

m Sepsis tanimi - Epidemiyoloji
m Sepsis skorlamalari
m Sepsis patogenezi

m Sepsis tanisi

Geleneksel tani yontemleri

Yeni jenerasyon tani yontemleri

m Rehber esliginde sepsis ve septik sok tedavisi
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SEPSIS - TANIM

m Enfeksiyona karsi kontrolsuz immun yanitin
neden oldugu hayati tehdit eden organ
disfonksiyonu

m Fizyolojik, biyolojik ve biyokimyasal bozukluklarla
seyreden klinik sendrom

m Sepsisteki inflamatuar yanit “Multi-Organ Disfonksiyonu
Sendromu (MODS)” ve 6lime neden olabilir.

@ . Suspect
. i SEPSIS
l J l i t 1

Save Lives
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SEPSIS - Epidemiyoloji
m Kuresel tahmin: 31.5 milyon olgu /yil

m Erigkin hastane yatislarinin %6’sinin nedeni
m YBU kabullerinin % 10-37’sinin nedeni

m ABD-2014: 173.690 sepsis tanili hasta,retrospektif kohort:
1%58 hastada YBU yatis endikasyonu
1%16 hasta septik sokta

@ Suspect

S~
‘- SEPSIS
-2 - Gad B b )
Save Lives

Mandell 2020
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SEPSIS - MORTALITE

58 000 /{ 53; mﬂyﬁluon}
fro ,1“3”232&“22&‘%%,)\ Seps|s g |

the, Equal"@pportunity

—

cases of Sepsis

(SepsiSlisthe| 1 Ki"el‘ ~——1.6 million

\__i0 the U.S. every year

third leading| —>
cause of death '

In the UISI _ | 0
| after heart disease and cancer 0 of Ameéricans

have ever heard of the word “"SEPSIS™

FIGURE 1: Sepsis: the silent killer.

Cureus. 2021 Apr 2;13(4):e14439.
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SEPSIS - MORTALITE

SEPSIS
KILLS

m Hastane mortalitesi: %)20'70

m Ik 1 saat icinde etkin tedaviye baslanirsa sagkalim: %80

m Her bir saatlik gecikme icin mortalite %8-10 artar !

7

m Septik sok - kaba mortalite: % 47

Kumar A. Critical Care Med 2006: 34:1589-96.
Angus DC. Critical Care Med 2001. 29(7):1303-10.
Angus DC. JAMA,2010. 304(16): 1883-4.



Sepsis icin risk faktorleri

Konaga ait faktorler
m lleri yas — YD, infant

m Altta yatan hastalik
Diabetes mellitus
Kronik bobrek yetmezligi
KOAH
Siroz
Granulositopeni

m Genis travma / yaniklar

m Kortikosteroid / diger
iImmunosupresif tedavi

-
- Yaslanan populasyon

* Kronik hastaliklarin agresif tedavisi
% Antimikrobiyal direnc

J

Tedaviye ait faktorler

YBU’de bakim
Invaziv damarici kateterler

Fazla miktarda parenteral
mayi, kan/kan Grunleri
verilmesi

Hemodiyaliz

Diger invaziv kateter ve
enstrimantasyonlar

Buyuk cerrahi girisimler
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TOPLUM KOKENLI SEPSISTE ENFEKSIYON ODAGI

Common infections can lead to sepsis

Among adults with sepsis:

had a lung infection
35% (e.g.. pneu?nonia)

G-’:% had a urinary tract infection
(e.g., kidney infection)
11% had a type of gut infection

1/6 unknown
11% had a skin infection

> 2/3’unde etken saptanabilir: Gram (-):%38-62, Gram (+): %40-52
» Mantar %5-19, Virus: %1-7



SEPSIS

SEPTIK SOK

1991
Sepsis - 1

Olasi / kanitlanmis

enfeksiyon +

SIRS 2 2

Sepsis / agir sepsis+ yeterli
sivi destegine ragmen

hipotansiyon

2001
Sepsis - 2

Olasi / kanitlanmis

enfeksiyon +

Sepsis / agir sepsis+ yeterli

sivi destegine ragmen

SIRS 2 2 hipotansiyon
Olasi / Sepsis + sivi tedavisine
201 6 kanitlanmis yanitsiz hipotansiyon:
a : Laktat > 2 mmol/L
SepSIS - 3 enfekSIyon * Ortalama arteryel basinci
SOFA 2 2 (MAP) =2 65 mmHg igin

vazopressor




SIRS Etiyolojisi

Miyokard enfarktusu
Pankreatit

Konvulisiyon

llag bagimlihig

Cerrahi islemler

Toksik epidermal nekroz
Transfuzyon reaksiyonlari
Ust GiS kanamasi
Vaskulit

Hematolojik malignite
Barsak perforasyonu

Akut mezenter iskemisi
Adrenal yetmezligi
Otoimmun bozukluklar
Yaniklar

Kimyasal aspirasyon
Siroz

Kutanoz vaskulitler
Dehidrasyon

llac reaksiyonlari
Eritema multiforme
Hemorajik sok



Surviving Sepsis Campaign

International Guidelines for Management of
Severe Sepsis and Septic Shock: 2012

Genel parametreler (( ‘))

Inflamatuvar parametreler SEPSIS

Hemodinamik parametreler Tanisal degil

Organ disfonksiyonu parametreleri Enfeksiyonu

saptamaz !

Doku perfliizyon parametreleri

Society of Critical Care Medicine (SCCM)

European Society of Intensive Care Medicine (ESICM)

Dellinger RP, et al. Intensive Care Med 2013; 39(2): 165-228
Crit Care Med 2013; 41(2): 580- 637.



Genel degisiklikler:

Ates (> 38,30C) )
Hipotermi (< 36°C)

Tasikardi (> 90/dk)

Takipne (>20/dk) /

Bilin¢ durumda degisiklik
Belirgin odem veya pozitif sivi dengesi ( >20 ml/kg, 24 saatten

fazla)

Diyabet olmaksizin hiperglisemi (plazma glukoz >140 mg/dl)

Dellinger RP, et al. Intensive Care Med 2013; 39(2): 165-228
Crit Care Med 2013; 41(2): 580- 637.



Inflamatuvar degisiklikler :

{- Lokositoz (> 12,000 /mm?3)

m Lokopeni (<4,000 /mm?)

" Normal beyaz kure sayisi, >%10’dan fazla immatur forg

m Plazma C-reaktif protein (CRP) : NUS > 2 SD
m Plazma prokalsitonin (PCT) diizeyi: NUS > 2 SD

Dellinger RP, et al. Intensive Care Med 2013; 39(2): 165-228
Crit Care Med 2013; 41(2): 580- 637.



2012 - Sepsis tanisinda parametreler

Hemodinamik degisiklikler:

m Arteriyel hipotansiyon
1 sistolik KB<90 mmHg;
1 ortalama arteriyal basing <70 mmHg ya da
1 sistolik kan basincinda >40 mmHg degisiklik

m Mikst venoz oksijen saturasyonunda artis (>%70)

m Kardiyak endekste artis (>3.5 litre/dk/viicut ylizey m2)

Dellinger RP, et al. Intensive Care Med 2013; 39(2): 165-228
Crit Care Med 2013; 41(2): 580- 637.



2012 - Sepsis tanisinda parametreler

Organ disfonksiyonu degiskenleri: 1™ 34

= Arteriyel hipoksemi (PaO,/FiO; <300) SIS ER 2

.............

Akut oliguri (yeterli sivi replasmanina ragmen en az 2 saat slre ile
idrar ¢ikisi <0,5 ml/kg/saat ya da 45 mi/s)

Kreatinin artisi (>0,5 mg/dl)

Koagulasyon anormallikleri (INR>1,5 veya aPTT>60 sn)
Paralitik ileus

Trombositopeni (<100,000 /ul)

Hiperbilirubinemi (total bilirubin >4 mg/dl)

Dellinger RP, et al. Intensive Care Med 2013; 39(2): 165-228
Crit Care Med 2013; 41(2): 580- 637.



2012 - Sepsis tanisinda parametreler

m Hiperlaktatemi (laktat >1 mmol/L),

1 Hlcresel disfonksiyon

1 Yetersiz oksijen solunumu
1 Bozulmus aerobik solunum
1 Hizlanmig aerobik glikoliz
1 Azalmig hepatik klirens

m Bozulmus kapiller dolum veya

beneklenme

Doku perfuzyon degiskenleri:

Pressure is applied
to nail bed until it
turns white

Blood returned
to tissue

FADAM.

Dellinger RP, et al. Intensive Care Med 2013; 39(2): 165-228
Crit Care Med 2013; 41(2): 580- 637.
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2016 — SEPSIS ve SEPTIK SOK

Special Communication | CARING FOR THE CRITICALLY ILL PATIENT

The Third International Consensus Definitions
for Sepsis and Septic Shock (Sepsis-3)

Mervyn Singer, MD, FRCP; Clifford S. Deutschman, MD, MS; Christopher Warren Seymour, MD, MSc; Manu Shankar-Harl, MSc, MD, FFICM;
Djillall Annane, MD, PhD; Michael Bauer, MD; Rinaldo Bellomo, MD; Gordon R, Bernard, MD; Jean-Danlel Chiche, MD, PhD;

Craig M. Coopersmith, MD; Richard S, Hotchkiss, MD; Mitchell M. Levy, MD; John C,. Marshall, MD; Greg S. Martin, MD, MSc;

Steven M. Opal, MD; Gordon D. Rubenfeld, MD, MS; Tom van der Poll, MD, PhD; Jean-Louls Vincent, MD, PhD; Derek C. Angus, MD, MPH

Research

Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Assessment of Clinical Criteria for Sepsis

For the Third International Consensus Definitions
for Sepsis and Septic Shock (Sepsis-3)

Christopher W. Seymour, MD, MSc; Vincent X. Liu, MD, MSc; Theodore J. Iwashyna, MD, PhD; Frank M. Brunkhorst, MD; Thomas D. Rea, MD, MPH;
Andre Scherag, PhD; Gordon Rubenfeld, MD, MSc; Jeremy M. Kahn, MD, M5c; Manu Shankar-Hari, MD, MSc; Mervyn Singer, MD, FRCP;
Clifford S. Deutschman, MD, MS; Gabriel J. Escobar, MD; Derek C. Angus, MD, MPH




Special Communication | CARING FOR THE CRITICALLY ILL PATIENT

The Third International Consensus Definitions
for Sepsis and Septic Shock (Sepsis-3)

Mervyn Singer, MD, FRCP; Clifford S, Deutschman, MD, MS; Christopher Warren Seymour, MD, MSc; Manu Shankar-Harl, MSc, MD, FFICM;
Djilal Annane, MD, PhD; Michael Bauer, MD; Rinaldo Bellomo, MD; Gordon R, Bernard, MD; Jean-Daniel Chiche, MD, PhD;

Craig M. Coopersmith, MD; Richard S. Hotchkiss, MD; Mitchell M. Levy, MD; John C,. Marshall, MD; Greg S. Martin, MD, MSc;
Steven M. Opal, MD; Gordon D. Rubenfeld, MD, MS; Tom van der Poll, MD, PhD; Jean-Louls Vincent, MD, PhD; Derek C. Angus, MD, MPH

JAMA - 2016

SEPSIS: konakcinin enfeksiyona karsi regiilasyonu bozulmus hayati

tehdit eden yaniti

o

¢

Sepsis: enfeksiyon kaniti + SOFA* skorunda

2 2 puan artis (organ disfonksiyonu)

J

—/

* SOFA (Sequential / Sepsis-related Organ Failure Assesment)




Sepsisin erken tanisi
“Erken sepsis’in belirlenmesi

Enfeksiyon ve bakteriyemi — — — Sepsis !
Erken sepsis ??? En sik skorlamalar: gSOFA, NEWS
Sepsis oldugundan suphelenilenlerin izlenmesi 6nemli
Farkindalik: egitim kampanyalar

Degerlendirmeyi hizlandirmak icin uyari sistemleri :

Hastalarin inflamasyonunu sepsisli olarak yanlis
siniflandirabilir.

Daha yuksek oranda antibiyotik kullanimi
Daha yuksek Clostridioides difficile enfeksiyonu
30 gunluk mortaliteyi etkilemiyor.

Seetharaman S, et al. Am J Med. 2019;132(7):862. ‘




Special Communication | CARING FOR THE CRITICALLY ILL PATIENT
The Third International Consensus Definitions
for Sepsis and Septic Shock (Sepsis-3)

Mervyn Sihr b . MD, FRCP; Cliffo l% nschn . MD, M'S; (‘lnlslop!uu Warren Sny , MDD, MSc M ﬁh.lnk ar-Harl, MSc, MD, FFICM;

(&) j ll Al Ax e, MD I D M l l . MD l o Bello ., MD; Gordon R. Berr l M( lean-D l “hiche, MD, P l l
Craig M. Loo' ersy I MD R ha 15 Ho ch l ML) Mit l ell M. Lovy MD; John C M.J I Il MD; (_ leg S. Mart ML) Mb
Steven M. Opal, M( Gu don (_ Rubenfeld, Ml MS Tom van der Poll, MD, PhD; Je -Louls Vincent, MD, PhD; D relk C. An g LMD, MPH

chk SOFA (qSOFA)

m Yeni bir hasta-basi indeksi
m SOFA skorunun modifiye versiyonu

£ Solunum sayisi 2 22/dk

Sistolik kan basinci £ 100 mmHg
Mental durum degisikligi (GKS<13)

J

m22+ > sepsise bagll kotu sonlanim




RESEARCH ARTICLE

Development and validation of a modified
quick SOFA scale for risk assessment in sepsis
syndrome

Yasemin Cag '~ *, Oguz Karabay®*¥, Oguz Resat Sipahi®¥, Firdevs Aksoy*¥, Gul Durmus®¥,
Ayse Batirel®¥, Oznur Ak®#¥, Zeliha Kocak-Tufan’¥, Aynur Atilla®¥, Nihal Piskin®%,

Turkay Akbas'%#¥, Serpil Erol''¥, Derya Ozturk-Engin''#, Hulya Caskurlu'¥, Ugur Onal®#,
Haluk Erdogan'?¥, Aslihan Demirel'®¥, Arzu Dogru'#, Rezan Harman'%#, Aziz

Ahmad Hamidi'®¥, Derya Karasu'®¥, Fatime Korkmaz'’#, Pinar Korkmaz'%*¥, Fatma Civelek
Eser'®#, Yalcin Onem?®°¥, Sinem Cesur'®#¥, Musa Salmanoglu?®#, ilknur Erdem?'#,

Hisrev Diktas®?*, Haluk Vahaboglu'®

m 22 merkezden toplam 580 hasta

m Modifiye gSOFA (mod-qSOFA) skoru: qSOFA skoruna yas
eklendi (> 50 yasinda = bir puan) ve geleneksel skorla karsilastirdi

m Gelismis triyaj ve olumcul sepsis sendromun yonetimi igin
hastalarda erken risk degerlendirmesi icin modifiye qSOFA
skorunun kullaniimasini oneriyoruz.

Cag Y, Karabay O, Sipahi OR, Aksoy F, Durmus G, Batirel A, et al. (2018)
PLoS ONE 13(9): e0204608.



SOFA Skoru

Table 1. Sequential [Sepsis-Related] Organ Failure Assessment Score?

Score

System 0
Respiration ‘\

Pao,/Fio,, mm Hg 2400 (53.3) <400 (53.3) <300 (40) <200 (26.7) with <100 (13.3) with
(kPa) respiratory support respiratory support

Coagulation
Platelets, x10°/pL 2150 <150 <100 <50 <20
Liver

Bilirubin, mg/dL <1.2 (20) 1.2-1.9 (20-32) 2.0-5.9 (33-101) 6.0-11.9 (102-204) >12.0 (204)
(umol/L)
Cardiovascular MAP =70 mm Hg MAP <70 mm Hg Dopamine <5 or Dopamine 5.1-15 Dopamine >15 or
dobutamine (any dose)®  or epinephrine <0.1 epinephrine >0.1
or norepinephrine <0.1°  or norepinephrine >0.1°

Central nervous system

Glasgow Coma Scale 6-9 <6
score”

Renal
Creatinine, mg/dL <1.2 (110) 1.2-1.9 (110-170) 2.0-3.4 (171-299) 3.5-4.9 (300-440) >5.0 (440)
(umol/L)
Urine output, mL/d <500 <200

Abbreviations: Fio,, fraction of inspired oxygen; MAP, mean arterial pressure; ® Catecholamine doses are given as pg/kg/min for at least 1 hour.

Pao,, partial pressure of oxygen. € Glasgow Coma Scale scores range from 3-15; higher score indicates better
3 Adapted from Vincent et al.’ neurological function.
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Multi-organ disfonksiyonu sendromu (MODS)

Beyin - Norolojik C\ Endokrin
=Glaskow koma skoru : -(' - o
=Mental bozukluk : Hiperglisemi

Kardiyovaskuler

Akciger
En sik hipotansiyon ve . . . Ensik
vazopressor arteriyel hipoksemi
gereksinimi, laktat \\ (PaO2/FIO2 <300)
Karaciger ~Koagulasyon
Hiperbilirubinemi __— -~ INR>1,5 veya
(>4 mg/dl) aPTT>60 sn
- Trombositopeni
Bobrek
| akut oliguri Kolon
~ kreatinin artisi | - Paralitik ileus



Sartelli et al. Worid Journal of Emergency Surgery (2018) 13:6
DOI 10.1186/513017-018-0165-6 World Journal of

Emergency Surgery

REVIEW

Raising concerns about the Sepsis-3 @ cren
definitions

Massimo Sartelli’”, Yoram Kluger?, Luca Ansaloni®, Timothy C. Hardcastle®”>, Jordi Rello”, Richard R. Watkins®”’,
Matteo Bassetti®, Eleni Giamarellou®, Federico Coccolini®, Fikri M. Abu-Zidan'®, Abdulrashid K. Adesunkanmi'’,
Goran Augustin'?, Gian L. Baiocchi'?, Miklosh Bala'®, Oussema Baraket'®, Marcelo A. Beltran'®, Asri Che Jusoh'”,

SOFA 2 2'ye goére organ yetmezligi tanimi YBU'de dogru ve giivenli
SOFA skoru kuresel olarak erisilebilir degil, iyi bilinmiyor.
Uygulanabilirligi YBU disinda karmasiktir.

gSOFA: risk siniflandirmasi araci
SIRS: acil servisde tarama araci

Sepsisli hastalari erken belirlemek icin, SIRS'nin duyarliligindan
ve gSOFA'nin ozgullugunden yararlanarak ikisinin birlikte
kullanimi
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SSC REHBERI 2021 Giincellemesi

Intensive Care Med
https//doi.org/10.1007/500134-021 -06506-y

GUIDELINES

Surviving sepsis campaign: international =l

guidelines for management of sepsis and septic
shock 2021

Bu rehberdeki oneriler; bir hastanin klinik degiskenleri ile

klinisyenin karar verme yeteneginin yerini alamaz.

Bu kilavuzlarla en iyi uygulamayi yansitmak amaclanmistir.

Anders Perner’®, Michael Puskarich?', Jason Roberts*=>>*=> William Schweickert>®, Maureen Seckel”’,
Jonathan Sevransky®, Charles L. Sprung>2~°, Tobias Welte®®, Janice Zimmerman®' and Mitchell Levy®?



_ Screening and early treatment

Screening for patients with sepsis and septic shock

1. For hospitals and health systems, we recommend using a per-
formance improvement programme for sepsis, including sepsis
screening for acutely ill, high-risk patients and standard operating
procedures for treatment

Strong recommendation, moderate quality of evidence for screening
Strong recommendation, very low-quality evidence for standard operating

procedures
m SIRS Machine learning may improve
performance of screening !
m qSOFA

m National Early Warning Score (NEWS)
m Modified Early Warning Score (MEWS)



SSC 2021 REHBERI

Recommendation

2.\We recommend against using g5OFA compared to SIRS, NEWS, or
MEWS as a single screening tool for sepsis or septic shock

Strong recommendation, moderate-quality evidence

m qSOFA, enfeksiyona bagl organ disfonksiyonunun erken
tanimlanmasi igin dort SIRS kriterinden ikisine sahip
olmaktan daha spesifik, ancak daha az duyarhdir.

m Ne SIRS ne de qSOFA sepsis icin ideal tarama araclari
degildir.



qSOFA

Study Specificity 95% - Cl1 Weight
Boisat-Blanco et al 2018 o- 88 [0 8S; O 91] s s%
Huson et al 2017 0-&68 [0O-&3; 0-73) = -59%%
Husson et al 2017 o-7S fO- 70, O-80]} 4 6%
Khwwannimit =t al 2018 0-19 I0-17- 0 =11 2 . To%
K 796
i SOFA =
Mo q 7%
Mu >9%
Mu 39
=t Havuzlanmigs Duyarlilik 0.70 (%95 CI: 0.60-0.78), |=>*
Tia -7
' - um L SS9
= Ozgulluk 0.73 (%95 CI: 0.67- 0.79) 7
Ru 7%
Pan S9%6
AUC 0.77 (%95 CI:0.72-0.82). s
JTo =296
Fernandes =t al 2020 e 0-89 [0O-80. O-77) & a9
Kiinger et al 2021 : 0-90 [O-88; 0-92) 4 S%
Aluisio et al 2019 o-83 fO-80; O -86] = &%
Random effects model <> O0-73 [JO-67; O0-79] 100-0%

Heterogeneity: <= S996

r T ¥ T 1
0-2 04 0-6 0-8 1
QSOFA Specificity

B.R. Adegbite et al. / EClinicalMedicine 42 (2021) 101184



SIRS

Heterogeneity: 1~ = 99%

Specificity 95%-C1 Weight

Random effects model <= 0-34 [0-25; 0-44] 100-0%

I T T T 1
0-2 04 06 08 1
SIRS Specificity

B.R. Adegbite et al. / EClinicalMedicine 42 (2021) 101184
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National Early Warning Score (NEWS)

PHYSIOLOGICAL

PARAMETERS

Respiration Rate

Qxygen
Satlurations

Any Supplamental
Oxygen

Temperature

Systolic BP

Heann Rate

Level of
Consclousnass

9-1 12-20
04-95 296
No
35.1-38.0 | 36.1-38.0
101-110 | 111-219
41-50 51-90
A
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Chart 2: NEWS thresholds ond triggers

NEW score Clinical risk Response
Aggregate scare 0-4 Low Ward-based response
Red score i ! | .
Score of 3 in any individual parametes Low-modium Urgent ward-based response
Aggregote scole 5-6 Medum

* Response by a dievoan or tearm with competence in the auessment and treatment of tcutely # patients and in recogresing when the
OB of Carp 1O 0 OICOl Cove 1o 15 CRprapete
"*The tesporac eam st ol inchude Raff with ortical cate sk, Inchuding Grwey management.



Modified Early Warning Score (MEWS)

Respiratory rate | | <9 | . 9-14 15-20 21-30 | >30
Saturation rate (with therapy) <%0

' Heart frequency | | <40 | 40-50 | 51-100 | 101-110 | 111-130 | >130
Systolic blood pressure <70 70-80 81-100 | 101-200

Temperature | <351 | 351-365 | 365-375 | >375

_ Consdousness A | v P v

: Urine production | < 75mL in the last 4 hours

|Nurse being worried 1 point

: A= Alert V = Response to verbal stimulation P = Response to painful stimulation U = Unresponsive

RIT protocol

1. Determine MEWS - MEWS 2 3 contact clinician on duty

Clinician on duty assess patient < 30 min and draft a plan for treatment

Effect of treatment is analyzed < 60 min

If no effect of treatment - clinician on duty contacts RIT = rapid intervention team (RIT)
If not compled with 2,3,4 - dinican on duty or nurse contacts RIT

Document aberrant parameters in the patient’ charts

oW e N



Cine 422021101 184

Contents lists available at ScionceDirect

EClinicalMedicine

journal homepage: https://www.journals. elsevier.com/eclinicalmedicine

Research paper

A comparison of different scores for diagnosis and mortality prediction of
adults with sepsis in Low-and-Middle-Income Countries: a systematic
review and meta-analysis

Bayode R Adegbite, MD"", Jean R Edoa, MD""*, Wilfrid F Ndzebe Ndoumba, MD",

Lia B Dimessa Mbadinga, MD", Ghyslain Mombo-Ngoma, PhD"“, Shevin T Jacob, MD“",
Jamie Rylance, PhD“*, Prof. Thomas Hanscheid, PhD", Prof. Ayola A Adegnika, PhD"",
Prof. Martin P Grobusch, FRCP* "k

m Sepsis icin klinik skorlamalar gelir duzeyi yuksek ulkelerde
gelistiriimis ve uygulanmisgtir.

m Gelir duzeyi orta ve dusuk ulkelerde (18 Mayis 2021) :

SIRS ? Kombine ya
qSOFA ? da ardisik
MEWS ? kullanim ?7??

Universal Vital Assessment (UVA) (validasyon gerekli)
m Havuzlanmis analizde 6nemli heterojenite
m Bireysel puan performanslari: “zayif” mm==) “kabul edilebilir’
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ENFEKSIYONA NORMAL YANIT

m Dogal immun yanit: Monositler, makrofajlar, |I0kositler,

dendritik hucreler, NK hucreler
' Pathogens with

PAMPs y
> Konak hucreleri N’\
izerindeki “PRR ‘.Rocm l \\
(Pattern recognition by phagocyte]

receptors)’ler 7\

mikroorganizmalar

tzerindeki “PAMP
(pathogen-associated
molecular patterns)”
lara baglanir.

Phagocyte
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| Pattern recognition receptors (PRR) |

1. Toll-like reseptorler (TLR)

2. NOD-like reseptorler (nucleotide-binding oligomerization
domain-like receptors) (NLR)

3. RIG-1-like helikazlar (Retinoic acid inducible gene-1 like)
(RLR)

TLR kodlayan gen polimorfizmi
— bakteriyel enfeksiyonlara egilim

Kontrolsuz TLR stimulasyonu —
sepsiste inflamasyon ve doku hasari

Seeley EJ. Am J Physiol Lung Cell Mol Physiol 2012 Sep; 303(5) L355-63.
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TLR'lerin birlesmesi, sitosolik
nukleer faktor-KB (NF-KB)'nin

aktivasyonu
. =

4 )

NF-KB, sitoplazmadan cekirdege

hareket eder, transkripsiyon
bdlgelerine baglanir

\. -

(S R

Proinflamatuar sitokinler (TNFaq, IL-1),

Kemokinler (hiicreler arasi adezyon
molekilt-1 [ICAM-1], vaskiler hiicre adezyon
molekili-1 [VCAM-1])

Nitrik oksit (NO)
G - o e
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Sepsis patofizyolojisi

PAMPs DAMPs
oy ¥ HSPs
LPS PRRs Fibrinogen
- LTA £ Hyaluronan
Lipopeptide . - Biglycan
Peptidoglycan oy § - - HMGB1
Flagella 4 N ‘ DNA
DNA o . RNA
RNA ) IL-1a, IL-33
0 ~— MRP8/14
Leukocyte activation Septic Impaired function of immune cells
- Cytokines - Apoptosis of T, B and DCs
- Proteases response - Expansion of Tregs and myeloid
- Reactive oxygen species suppressor cells
- NETs - Impaired phagocytosis
Complement activation Neuroendocrine regulation
Coagulation activation Inhibition of proinﬂammatory_ gene
transcription
- Anti-inflammatory cytokines
— - Soluble cytokine receptors
Necrotic cell death — e - Negative regulators of TLR signaling
— - B e - Epigenetic regulation
Pro-inflammatory response Immune suppression
Excessive inflammation causing Enhanced susceptibility for secondary
collateral damage (tissue injury) infections and late mortality

Wiersinga WJ et al. Virulence 5:1, 36-44; Jan 1, 2014
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Pro-inflamatuar

Anti-inflamatuar

inflamasyonun tetiklenmesi

m LOkosit adezyonu

m  Arasidonik asit metabolitlerinin

aktivasyonu

m  Kompleman aktivasyonu

m  Notrofil kemotaksisi

Koagulasyonun tetiklenmesi

m Doku faktorunun artisi

m  Membran koagulanlarinin artigi

Anti-koagulan aktivitenin
inhibisyonu

m  Trombomodulin azalmasi

m P-antitripsin artisi

Fibrinolizisin inhibisyonu

m PAI-1 artisi

Inflamasyonun inhibisyonu
m  TNF inhibisyonu

m  Akut faz reaktanlarinin
guclendirilmesi

= Immunglobulinlerin arttiriimasi
m T lenfosit fonksiyonlarinin
baskilanmasi

m Makrofaj fonksiyonlarinin
baskilanmasi

Koagulasyonun inhibisyonu
m  Sitokinler tarafindan
koagulasyonun aktivasyonunun
baskilanmasi




Pro-inflamatuar Anti-inflamatuar
m TNFa m IL-1 Ra
A nIL-1 e A
m IL-10
@ m L2 " IL-6 @
mIL-6 m IL-13
m|L-8 m Solubl TNF reseptérleri
s PAF m Epinefrin
m Kortizol
% m a-MSH
m ACTH
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SEPSIS

Microbial insult
(endotoxin-LPS/exotoxin-peptidoglycan)

— (Pro—inﬂammatory state) —_

e ¥ N T

Complement and || Protease activation: | | Free ' Cytokine secretion: | ‘ Cellular involvement:

coagulation Heparan sulfate, radical | IL-1, IL-6, ‘ Neutrophils, macrophages,

pathway activiation | | hyaluronic acid, elastase formation ‘ \ PAF, TNF-c, ‘; | DG, platelets, endothelial cells

(Anti—inflamma’tory stateJ

Pl e e

Increased Poor Deranged immune Impaired Lymphocyte
IL-10 phagocytosis function chemotaxis apoptosis
w J

Y

Mitochondrial dysfunction Apoptosis and necrosis Endothelial dysfunction
Metabolic acidosis Capillary leakage Thrombosis
Oliguria Impaired vascular tone

¥

[ MODS, Death ]




Calsative

agents:

Bacteri

Trauma

Shock

Intensity of
inflammatory response

Epithelial cells

Endothelial cells

Cognitive dysfuntion

Excessive inflammatony Physical dysfunction

response

Re-admission

a o :j_-;
Macrophage

Pro-inflamm
cytokines +
chemokines

COMPLEMENT SYSTEMI| ﬁ

COAGULATION SYSTEM

Serum proteins

|

IMMUNE RESPONSE

HYPERREACTIVE

Vascular

Bacterial killing$

DIC

Tachypnea

Fever

Leukocytosis
Tachycardia

Peripheral resistance ¢

Edema
Tissue damage
Organ failure
Leukocytopenia
Shutdown of neut:
phagocytic cell f
Susceptibility to in

HYPOREACTIVE
IMMUNE RESPONSE,
IMMUNE PARALYSIS

Dynamic time-course of the inflammatory response during sepsis

T T —

T ——— - — T T - ——— . — S - —_———

Riedemann NC et al. Nature Medicine 2003;9:517-524




Enfeksiyona Immun Yanit ve Sepsis

m Enfeksiyona normal konak yaniti:
Hasarli dokunun onarimini baglatir
Bakteri istilasini lokalize eder ve kontrol eder.

m Dolasan ve sabit fagositik hucrelerin aktivasyonu

m Proinflamatuar ve anti-inflamatuar medyatorlerin
Uretilmesi

m Enfeksiyona cevap yayginlastiginda; ve hasar veya
enfeksiyon bolgesinden uzaktaki normal dokular

icerdiginde sepsis gelisir.




Lokal konak savunmasi

m Lokal vazodilatasyon — notrofil
gocu

m Koagulasyon aktivasyonu
—enfeksiyonun hematojen
yaylliminin engellenmesi

m Enfeksiyon etkeninin ortadan
kaldiriimasi

m Sinirli lokal doku hasari

Sistemik etkiler

Sistemik vazodilatasyon —
hipotansiyon, sok

Koagulasyon aktivasyonu
—yaygin koagulopati / DIC

ARDS
ABY
Oliim
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Sepsis Patogenezi

m Sitokin firtinasi

m Inflamasyon koagiilasyon iligkisi

m Apoptozis - immun yetmezlik iligkisi

m Apoptozis - organ yetmezlikleri iligkisi
m Doku iskemisi

Mikrosirkulasyonun bozulmasi
Endotel lezyonlari — Kapiller kacak

m Sitopatik hasar
= Mitokondrial disfonksiyon
= Immunosupresyon
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Sepsisde mikrosirkulasyon

DeBacker D, et al. Virulence 5:1, 73-79; January 1, 2014



Sepsisde Apoptozis

Z Epithelial cells
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Sepsis ve Septik Sok Tanisi

m Sepsis tanimlari kisitli: Organ disfonksiyonu gercekten altta
yatan bir enfeksiyona ikincil mi?

Klinik
bulgular
Laboratuvar Radyolojik
Bulgular Bulgular
Mikrobiyolojik Fizyolojik

Veriler bulgular



TANI: LABORATUVAR TETKIKLERI

Orneklerin mikrobiyolojik incelenmesi
Gram Boyama ve Kultur

Kan sayimi (Lékositoz? Lékopeni? Nétrofili? Nétropeni?
Lenfopeni?)

Kan gazlari (Erken: Solunumsal alkaloz,
Gec: Laktik asidoz)

Ure, Kreatinin, Transaminazlar, Bilirubin

Idrar tetkiki

CRP, Prokalsitonin

PZ, aPTT, Fibrinojen, d-dimer...

Radyolojik incelemeler




B | Hizh ve duyarl
Sepsis Tanisi

Kulturler:
Uzun zaman aliyor
Yanlis negatif (%30-40 +)
Molekuler teknikler:

Ozel ekipman / donanim gerektiriyor
Yuksek maliyetli

CRP ve PCT gibi biyobelirtecler:

Normal ve patolojik durumlari ayirt etmek,
Hastalik siddetini derecelendirmek, Tanisal ve
Tedaviyi yénlendirmek, prognostik
Terapotik yanitlari izlemek degeri sinirl
Prognozu tahmin etmek igin ¢ok yararli araclar

Tek bir biyobelirte¢ sepsisi kesin olarak ekarte etmek icin yeterli
duyarliliga ve ozgulluge sahip degil

Biyobelirtecler, hayvan hastalik modellerinde daha iyi performans
gostermistir.

Nano-
teknoloji

Biomedicines 2021, 9, 311
Methods Mol Biol.. 2021;2321:177-189.
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MALDI-TOF MS

m “Maitriks destekli lazer desorpsiyon iyonizasyon
ucus suresi - kutle spektrometrisi”

m Bakteri, mantar, Nocardia ve mikobakteri
turlerini kulturde uremeye baslar bagslamaz
dogru bir sekilde tanimlayabilen hizli teshis
teknolojisi

m  Antimikrobiyal direngc mekanizmalarini tespit
edemez.

m Antibiyotik duyarlilik testi (ADT) yapmak
geleneksel laboratuvar tekniklerine dayanir.

Current Infectious Disease Reports (2021) 23:22
Diagn Microbiol Infect Dis. 2021 Jan;99(1):115219.
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PCR o % Q‘

m PCR uygun maliyeti, basitligi ve yuksek duyarhligi nedeniyle
virusleri tespit etmek icin sik kullanilan yontem

YUksek
m Reverse transcriptase-PCR (RT-PCR): RNA virusleri igin uyanllg
Kontaminasyon riski pozitiflik
Onceki bir hastaliktan canli olmayan virislerin parcalari orani !

tespit etme yetenegi

m RT-qPCR (Gercek zaman kantitatif polimeraz zincir reaksiyonu)
VirUs tespiti icin altin standart

Amplifikasyon asamasinda floresan yayilimini olgerek dizilerin
kantifikasyonunu saglar.

Duyarliklik yuksek, algilama siniri dusuk

Current Infectious Disease Reports (2021) 23:22
Diagn Microbiol Infect Dis. 2021 Jan;99(1):115219.
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Bakim noktasi (point of care - POC) testleri:

dof 28 | WI LEY 4 WIRE; ASHLEY axp HASSAN
TABLE 2 Notable available POCC products for sepsis biomarker detection
Device Detection mechanism Biomarker measuring Biofluid volume Assay time
i-STAT 1 Wireless Electrochemical Small molecules 17-95 2-10 min
LABGEQ™ [mmunoassay Proteins 500 20 min
LiDia” PCR Pathogens 10 ml 3-4h
Moxi GO™ I1 Coulter/flow cytometry Cell receptors/cell counts 60 pl <1 min
T2Dx” PCR Pathogens 4ml 3-5h
Wolt® Cell Sorter FACS Cell receptors/cell counts 0.15-5 ml 1h

Abbreviations: FACS, fluorescence activated cell sorting; PCR, polymerase-chain reaction; POCC, point-of-critical-care,

WIREs Nanomed Nanobiotechnol. 2021:e1701.
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Molekuler Tani - Tam kandan patojen izolasyonu

Emerging Technologies for Diagnosis of Sepsis

780 bakteri ve Candida
IRIDICA

16 bakteri, 5
Candida,
A.fumigatus

SeptiFast

345 bakteri,
13 mantar

SeptiTest

37 bakteri

U-dHRM

Lysis

Step 1:
Sample prep ;

Lysis

Human DNA lysis and
degradation

Lysis

Nucleic acid purification

Nucleic acid extraction

Pathogenic lysis and
nucleic acid extraction

Nucleic acid extraction

A4

>

¥

¥

Multiplex
broad-range PCR

Target: 16S and 23S
rRNA genes

Multiplex target
specific real-time PCR/
in-situ hybridization
Target: ITS regions between
the 16S and 23S

Universal PCR

Target: 16S and 18S
rRNA genes

Universal PCR
Target: 16S rRNA genes

A4

Purification

Step 3:
Species G

identification
Mass spectrometry

High resolution melt

4

Purification

4

Sequencing

Digital high
resolution melt

6 hours
6 samples per run

Ideal total time
and batch size

6 hours
8 samples per run

8-10 hours
12 samples per run

4 hours
1 sample per run

FIG 1 Workflow for the analysis of a single whole-blood specimen for pathogen identification. Even though U-dHRM shows
promise as the fastest technology, it could benefit from parallelizing for multiple loads in the future.

oleman

P Lawrence SM,

raley

. 2018. Emerging technologies for molecular
dlagn05|s of sepS|s Clin Microbiol Rev 31:e00089-17. https://doi .org/10.1128/CMR.00089-17.
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Fig. 1 Timeline for the diagnosis of bloodstream infections: conve

View Article Online

View Journal | View Issue

Microfluidics for sepsis early diagnosis and
prognosis: a review of recent methods

Ye Zhang, Yun Zhou, Yijia Yang and Dimitri Pappas {2 *

—emmgigientifcation and susc
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> MALDI-TOF Ka N
P Molecular POCT . e .n
MALDI-TOF identification + ku Itu ru
e molecular POCT
Multiplex PCR + hybridisation
e —— or microarray
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Detection of pathogen in blood culture

nal (marked in blue) and EEEME (marked in red) technologies available for the

diagnosis of bloodstream pathogens. Case |: positive blood cultures (a) case |I: whole blood (b). The blue vertical line represents the time durlng
which blood cultures became positive. Diamond signs represent theoretical times required for the detection of pathogens with each technology.*?

Analyst, 2021, 146, 2110-2125



Insult Uncontrolled infection/major trauma/circulatory shock/tissue necrosis/apoptosis/anaphylaxia
l PAMPs DAMPs
Trigger LPS, LTA, lipoproteins, peptidoglycans, bacterial DNA, etc. HMGB-1, heat-shock protein, DNA, uric acid, etc.
“ P
'
Complex protein systems Vascular and tissue cells Blood and lymphatic cells
Sensors and (.
eftecter i L &3 ’
Endothelial Epithelial Adipose Granulocytes Macrophages/ Lymphocytes
system system cells cells tissue monocytes (T-cells, B-cells)
“5 ...... Ed ". -
aPPT, Endothelial Acute phase Cytokines/ chemokines Cell surface
Mediat d PT stress response: reactants: Soluble receptors: markers:
oSt AT ELAM-1, CRP, LBP, IL-6,IL-8, IL-4, IL-10 mHLA DR,
e i Protein C ICAM-1, PCT, etc. MIF, HMGB1, sTNF, CD64,CD48,
etc. Selectins, suPAR, sTREM-1, etc. C5aR, etc.
Cardiovascular Kidney Micro-
circulation
Impacton
organ function
Confusion Respiratory Oliguria/ Excretory Loss of barrier Capillary leak
distress Anuria failure function, ileus edema, DIC
Effective source control Ineffective source control
Outcome Normalization of biomarker abnormalities Persistence of biomarker abnormalities
Resolution of organ dysfunction; recovery Multiple organ failure; death

Konrad Reinhart et al. Clin. Microbiol. Rev. 2012;25:609-634
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C-Reaktif Protein (CRP)

m PCT'nin aksine, hem_enfeksiyoz hem de enfeksiyoz
olmayan sureclerde CRP seviyesi artabilir.

m Baslangictan 6 ila 8 saat sonra CRP'nin hepatik sentezi
basglar ve zirve konsantrasyonlarina enfeksiyondan 36 ila

48 saat sonra ulasilir.

m CRP'nin yarilanma omru 19 saattir ve karaciger
tarafindan temizlenir.

Lelubre C, et al. Interpretation of C-reactive protein concentrations in critically ill patients.
Biomed Res Int 2013; 2013: 124021.
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Prokalsitonin (PCT)

m Kalsitoninin prohormonu

m Saglikh bireylerde PCT, tiroid C hucrelerinde kromozom 11
uzerinde bulunan kalsitonin genine bagl peptit I'den (CALC-1)
uretilir.

m  MRNA Urunu preprokalsitonin olarak bilinir. Daha sonra 116-
amino asitli prokalsitonine donusturulur.

m Tum tiroid C hucrelerinde olusan PCT, kalsitonine
donusturulur, boylece dolasima salinmaz ve dizeyi saghkh
bireylerde cok dusuktur (0,05 ng mL-1).

Reinhart K, et al. Intensive Care Med 2000; 26: 1193-1200.



Prokalsitonin (PCT)

Sistemik enfeksiyon sirasinda PCT esas iki alternatif mekanizma
ile olarak uretilir:

Dogrudan yol lipopolisakarit (LPS) veya mikroorganizmalarin
toksik metabolitleri

IL-6, timOr nekroz faktori-a (TNF-a), vb. gibi cesitli enflamatuar
aracilar tarafindan induklenen dolayli yol.
IV endotoksin enjeksiyonundan sonra PCT artisi 3-4 saatte
g6zlenir ve saglkli gonillilerde 24 saat korunur.

Septik hastalarda antibiyotik tedavisine rehberlik etmeye ve
kKisaltmaya yardimci

Ancak son calismalar PCT kullaniminin teshis veya tedavi

prosedurlerinin sikhgi etkilemedigini gosterdi.

Vijayan AL, et al.J Intensive Care 2017; 5: 51.
Dandona P,et al. J Clin Endocrinol Metab 1994; 79: 1605-1608.
Bloos F, et al. JAMA Intern Med 2016; 176: 1266-1276.
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PCT

Sistematik Derleme ve Meta-Analiz (2021)

m CRP’den daha guvenilir

m Sepsis ve klinik seyrini saptamada umut verici sonuclar

m Tum calismalarda baglangi¢c PCT seviyeleri ile sepsis mortalitesi
saptama arasinda pozitif korelasyon

m 6 calismada PCT yararli: %82 duyarlilik ve %80 ozgulluk

28.Gun mortalite ongorusu 0.82 0.83
Duyarhhik %81 %75
Ozglillik %82 % 80

Malik M, et al. Usefulness of PCT in Diagnosing Sepsis and Predicting Fatal Outcomes in Patients Admitted to ICU.
Cureus. 2021 Apr 2;13(4):e144309.
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PCT
Sistematik Derleme ve Meta-Analiz (2021)

m 4 calisma: sepsisde agirhgi saptamada PCT rolu?

m YBU’ne kabul edilen hastalarda; erken ve rutin serum PCT
olcumleri;
Sepsisin erken teshisi

Yogun tedaviden daha fazla fayda gorebilecek hastalari
belirleme

Sagkalimi iyilestirir.

m Ancak PCT gudumlu karar vermenin klinik sonuglar tzerindeki
etkisini degerlendirmek icin;
Prospektif, randomize kontrolll, cok merkezli, acik etiketli daha
fazla calismaya ihtiyac var.
Cureus. 2021 Apr 2;13(4):e14439.
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Interlokin - 6

m Proinflamatuar sitokin

m TNF-ave IL-1'e benzer sekilde endojen pirojen, daha uzun yari
omurlu

m |L-6'nin sentezi endotoksin de dahil olmak tzere c¢esitli faktorler
tarafindan duzenlenir.

m En yuksek seviyeye endotoksin ile stimilasyondan 2-3 saat sonra
ulasilir.

m Septik hastalarda yararl

m Ancak seviyesinin artmasi enfeksiyoz durumlarla spesifik olarak
baglantili deqil.

Panacek EA, Kaul M. Sepsis 1999: 3: 65-73.
Song M, Kellum JA. Interleukin-6. Crit Care Med 2005; 33 (12 Suppl): S463—-S465.



En az buyuklugu 1- 100 nm’ye kadar olan
maddenin atomik, molekuler ayrica supramolekiler seviyede

kontrolU

MolekUler nanoteknoloji : makrodlcek Urinlerinin uret/ml icin
atomlarin ve molekillerin belirli bir ama

Fonksiyonel sistemlerin molekdler ¢ Klinik

Nanopartikiiler ilaglar: nérodej degerlendirmeler ve

erken teshisi ve tedavisi ileri optimizasyon
Saglikh hucrelere zarar vermeden gerekli

Gen uygulamalari, molekuler biyolo
..(nanomalzeme, ilag...)

Biomedical Engineering Letters (2021) 11:197-210
https://doi.org/10.1007/s13534-021-00200-0

REVIEW ARTICLE

Sepsis diagnosis and treatment using nanomaterials

Jaesung Lim"2 - Yun Young Lee? - Young Bin Choy?> - Wooram Park® - Chun Gwon Park'2>8{


https://tr.wikipedia.org/wiki/Atom
https://tr.wikipedia.org/wiki/Molek%C3%BCl
https://tr.wikipedia.org/wiki/Molek%C3%BCler_nanoteknoloji

Pant et al. J Biomed Sci {(2021) 28:6 ' ' - - %
https=//doi.org/10.1186/s512929-020-00702-6 /-:.mrggr.'c: aﬁﬁcﬁg Journal Of Blomedlca' SClence
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REVIEW Open Access

Advances in sepsis diagnosis el
and management: a paradigm shift
towards nanotechnology

Amit Pant’, Irene Mackraj® and Thirumala Govender' @

Sepsis
tanisi

Nano boyutlu sistemlerin dogal ve benzersiz ozelliklerinden dolay!
sepsis teshisi ve yonetimi icin degerlendirilmesi
Nanoteknoloji tabanli cozumlerdeki son gelismeler:

Sepsis

Tedavisi

 Elektrokimyasal + PCT ve CRP gibi sepsis
sensorler biyobelirteclerinin oldukca

Immunolojik sensorler hassas, secici ve hizl tespiti
Manyetik nhanosensorler

N\

Sepsis modellerinde antibiyotiklerin nanopartikul bazli hedefe-yonelik
dagitimi: ila¢ direnciyle mucadelede umut verici sonuclar

Advers etkilerde azalma
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Yapay zeka (Artificial Intelligence - Al)

m Tipta gelisen bir alan !
m Klinik durumu tahmin etme
m Klinik karar vermede yardimci

enilikcl
Klinik Karar
Destek

Sistemleri
m Yapay zekadan tlretilen algoritmalar;

Erken tahmin

Prognoz degerlendirmesi
Mortalite tahmini

Optimal yonetim

N >

Front Med (Lausénne). 2021 Ma 13,;8:665464.

Islam MM, et al. Prediction of sepsis patients using machine learning approach: A meta-analysis. Comput Methods
Programs Biomed. 2019;170:1-9



Sepsis ongorusi icin makine ogrenmesi

PLOS ONE

RESEARCHARTICLE

MGP-AttTCN: An interpretable machine
learning model for the prediction of sepsis

Margherita Rosnati’, Vincent Fortuin **
1 Department of Compusing, Impenai College London, London. United Kingdom, 2 Department of Compater

AL AESEARCH
:

2

A Machine Learning Model for
Accurate Prediction of Sepsis in ICU
Patients

Dang Wang ' <%, Baha L7, Yal Sun Y55, Xianfai Ding =7, Xaojsn Zhang -,
=g oA h “fulvlaniy \rcr sy 4 UL et NADOJUANE LA/ s ne L

m Tibbi MIMIC-IIl veri setinin
acik erigsimli etiketlemesi
ile otomatik sepsis tespiti

m Dikkat temelli derin
ogrenme modeli:
sepsisi
baslangicindan 5 saat
once tahmin

= AUROC: 0,66

= AUROC: 0.91

m Duyarhilik: %87

m Ozgiilliik: %89

m Dis validasyon calismalari gerekli




Ayirici tani

Sistemik enflamatuvar cevap sendromu olusturan
hastaliklar dusunulmelidir !

Akut pankreatit

Vaskdlitler

Multipl travmalar

Yanik

Akut DIK nedenleri

Multipl akciger embolileri
Miyokard enfarktisu

Diyabetik ketoasidoz

Asiri kanama ve hipovolemiler
Adrenal yetmezlik




SEPSIS - TEDAVI

>Destek tedavisi

Solunum destegi
Hemodinamik destek

>Antimikrobiyal tedavi

» Enfeksiyon odaginin kaldiriimasi

> Altta yatan hastaligin tedavisi

1A

@EPSIS”

IT'S ABOUT TIME
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SSC REHBERI 2021 Giincellemesi

Intensive Care Med
https//doi.org/10.1007/500134-021 -06506-y

GUIDELINES

Surviving sepsis campaign: international =l

guidelines for management of sepsis and septic
shock 2021

| Bu rehberdeki oneriler bir hastanin klinik degiskenleri ile klinisyenin
karar verme yeteneginin yerini alamaz. Bu kilavuzlarla en iyi
uygulamayi yansitmak amaclanmistir.

Mervyn Mer*®, Mark Nunnally*”, Simon Oczkowsk*, Tiffany Osborn™, Elizabeth Papathanassoglou®,
Anders Perner’?, Michael Puskarich®', Jason Roberts®?=*>%>> William Schweickert>®, Maureen Seckel”’,
Jonathan Sevransky®, Charles L. Sprung>2~°, Tobias Welte®®, Janice Zimmerman®' and Mitchell Levy®?






Sepsis ve septik sok yonetimi

Acil tedavi

YBU’de ileri ve destek
tedavi

Enfeksiyon tanisi
Antibiyotik zamani
Kaynak kontrolu
Sivi yonetimi

Ventilasyon

EMERGENCY

Baslangic¢ resusitasyonu

Hemodinamik yonetim

Kortikosteroidler

Kan urunleri

Ig’ler

Stres ulser proflaksisi

Venoz tromboemboli
proflaksisi

Renal replasman tedavisi
Kan sekeri kontrolu
Beslenme

Bakim hedefleri
Taburculuk sonrasi izlem
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Acil degerlendirme ve yonetim

m Havayolu: solunum stabilizasyonu, O, ted, “pulse” oksimetre ile
takip, entibasyon? MV?

m Damaryolu: (6nce periferik, sonra SVK), IV sivi ve antibiyotik
tedavisi

m Kisa oyku, FM (muhtemel kaynak? odak?)

m Kan tetkikleri (ilk 45 dk icinde)
Hemogram, biyokimya, koagulometre, D-dimer
Serum laktat duzeyi (22 mmol/L)
Kan gazi
Kan kultlirti (aerop, anaerop), TIT, diger mikrobiyolojik kiiltirler

Enfeksiyon odagina yonelik goruntuleme
CRP, Prokalsitonin



" S
Sepsis kaynakli hipoksemi

m Hipoksemik solunum yetmezliginde nhon-invaziv yontem
olarak HENC (zayif 6neri, distk kalite)

m Akciger koruyucu ventilasyon stratejileri gecerli

m Sepsis kaynakli orta - siddetli ARDS’de PRON pozisyon

(12 saat/gun) (gucllu oneri, orta kalite), (endotrakeal entlibasyon
tipunun ¢ikmasi, basi yarasi, kontraendike durumlar)

ECMO: konvansiyonel mekanik ventilasyon yontemleri basarisiz
oldugunda, yeterli alt yapiya sahip ve deneyimli merkezlerde, veno-
ven6z ECMO (zayif oneri)
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Sepsis Resusitasyon Demeti Campaign o

Surviving Sepsis .

Surviving Sepsis -+
Campaign e’

Updated Bundles in Response to New Evidence

The leadership of the Surviving Sepsis Campaign (SSC) has believed since its incentian that hath
the SSC Guidelines and the SSC performance improvement indicators (1) wi
evidence that improves our understanding of how best to care for patients
septic shock becomes available.

With publication of 3 trials (2,3,4) that do not demonstrate superiority of re
venous catheter (CVC) to monitor central venous pressure (CVP) and centra
saturation (Scv0z2) in all patients with septic shock who have received timel
resuscitation compared with controls or in all patients with lactate >4 mmo
Committee has revised the improvement bundles as follows:

TO BE COMPLETED WITHIN 3 HOURS OF TIME OF PRESENTATION*:

Measure lactate level

Obtain blood cultures prior to administration of antibiotics
Administer broad spectrum antibiotics

Administer 30ml/kg crystalloid for hypotension or lactate 24mmol/I

* "Time of presentation” is defined as the time of triage in the emergency department or, if presé ] 3
venue, from the earliest chart annotation consistent with all elements of severe sepsis or septic shock ascertamed through
chart review.

L L R

TO BE COMPLETED WITHIN 6 HOURS OF TIME OF PRESENTATION:

5. Apply vasopressors (for hypotension that does not respond to initial fluid resuscitation) to
maintain a mean arterial pressure (MAP) 265mmHg

6. In the event of persistent hypotension after initial fluid administration (MAP < 65 mm Hg)
or if initial lactate was 24 mmol/L, re-assess volume status and tissue perfusion and
document findings according to Table 1.

7. Re-measure lactate if initial lactate elevated.




" JA Sy e e
Sepsis Resusitasyon Demeti

Campaign e

llk 3 saat icinde llk 6 saat icinde

Serum laktat duzeyi olgulmeli Sivi replasmanina yanit vermeyen hipotansif
olgulara vazopresor baslanmali. Ortalama
arteryel basing (OAB) hedefi: 65 mm/Hg

Antibiyotik baslanmadan 6nce kan Sivi replasmanina ragmen persistan arteryel

kiltiirleri alinmal hipotansiyon varsa (septik sok) veya baslangic¢
laktat dlizeyi 2 4 mmol/L ise: Santral venoz

basin¢ (CVP*) ve Ortalama santral venoz
oksijen saturasyonu (ScvO,*) olculmeli.

Genis spektrumlu antibiyoterapi baslanmali | Baglangi¢c duzeyi yuksek ise serum laktat
dizeyi tekrar Olctlmeli*

Hipotansiyon veya yUksek laktat dizeyi (24 Her 500 mL bolustan once ve sonrasinda

mMoI/L) |g|n 30 mL /kg kristalloid sivi < > e Klinik * Hemodinami ¢ Pulmoner odem?
(Ortalama 2000 cc ) IV uygulanmali

*Resusitasyon hedefleri: CVP->8 mm Hg, ScvO2->%70, Laktat-> Normale



The Knowledge of the Physicians
about Sepsis Bundles 1s
Suboptimal: A Multicenter Survey

Inemal Medicine
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SSC 2021 Rehberindeki degisiklikler

Sepsisin farkedildigi ilk 3 saat icinde antibiyotik
baslanmali, septik sok varsa ideali 1 saat icinde”
baslanmali

6 saat icinde YBU’ye kabul (zayif 6neri)
Ik restisitasyondan sonra ilk 24 saat kisitlayici sivi yonetimi
kullanilmasi onerilmesi igin yeterli kanit yok (yeni, 6neri yok)

(Ancak sivi yukunun vaskuler yapiyi bozacagi, organ
disfonksiyonuna neden olacagi onfikriyle ¢calismalar devam ediyor)

Sepsise bagli solunum yetmezliginde noninvazif
ventilasyon yerine HFNC (Yeni, zayif 6neri)
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SSC 2021 Rehberindeki degisiklikler

m OAB 2 65 mmHg hedeflenmelidir (gugli oneri)

Santral venden damaryolu acilana kadar kisa sureli periferik venden
vazopressor tedavi

m Sivi resusitasyonu yonetimi icin dinamik olclimler Onerilir
(zayif oneri, ¢cok dusuk kanit):
Sivi bolusu veya pasif bacak elevasyonuna yanit

Stroke volume, SV varyasyonu, nabiz basinci varyasyonu, mumkunse
EKO

Kapiller yeniden dolum zamani olgumu kullanimi

m Serum laktat d'L'lzeyinin dﬁgﬁrﬁlmesi (zayif 6neri, cok disuk kanit):



SSC 2021 Rehberindeki degisiklikler

m 2016: “Sivi reslsitasyonunda normal salin YA DA dengeli
elektrolit solusyonlari o6nerilir.

m HES kullanilmamali, kristalloidler jelatinlere tercih edilmelidir.” (90
gunluk mortalitede artig, renal yan etki)

HES vs Ringer's acetate in severe sepsis

m  Sivi resusitasyonu hipoperfuzyon belirtileri olan hastalara yapilmalidir.

m 2021: “Sivi resiisitasyonunda normal salin yerine dengeli

elektrolit solusyonlari o6nerilir. Jelatin kullaniimasi
onerilmemektedir” (disiik kalite kanittan orta kalite kanita alindi)
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Baslangi¢c kurtarma tedavisi

m |V sivi destegi (ilk 3 saat)

ilk 3 saat icinde 30 mL/kg (2-3 L) IV Kristaloid (SF
veya RL)

= 500 ml hizli bolus inflizyonu seklinde, her bolusdan 6nce ve sonra
klinik ve hemodinamik yanit, pulmoner odem varligi degerlendiriimeli !
Kan basinci, nabiz, doku perfiizyonu normale gelene dek...

m Sivi yanitinin de@erlendiriimesi icin statik degiskenler yerine dinamik
degiskenler kullaniimali

m Hidroksietil nisasta kullaniimamali !

m OAB 2 65 mmHg = Sistolik TA + 2x[Diyastolik TA]
3

m Vazopressor gereksinimi olan septik sok hastalarinda

Laktat duzeyi normale getirilmeli
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ANTIBIYOTIK BASLAMA- KESME KARARI

NN - )
ANTIBIYOTIK TEDAVISI BASLAMA

KARARI ICIN TEK BASINA KLINiK
DEGERLENDIRME, PCT+ KLINIK

\DEGERLENDiRMEDEN USTUNDUR./

YETERLI KAYNAK KONTROLU OLAN HASTADA,

AB KESME ZAMANINA KARAR VERMEDE TEK
BASINA KLiNiK DEGERLENDIRME YERINE;

PCT + KLINIK DEGERLENDIRME
KULLANILMASI UYGUNDUR.
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Baslangi¢ kurtarma tedavisi

m Antibiyotiklerin baglanmasini geciktirmeyecekse antimikrobiyal
tedavi baglanmadan once rutin mikrobiyolojik kulturler
alinmali

m Empirik antibiyotik tedavisi (ilk 1 saat)
IV
Olasi odak identifkasyonu
Olasi tum etkenleri kapsamali, genis spektrumlu, 2 1

Patojen identifikasyonu ve duyarliligi belirlenir belirlenmez
vel/veya yeterli klinik iyilesme oldugunda tedavi daraltiimali

Doz (maks yukleme dozu, dagilim hacmi artar): FK-FD ozellikler
Surekli inflizyon vs aralikli doz ?

Kombinasyon: septik sokta 2 2, klinik iyilesme ve/veya
enfeksiyon rezolusyonuna ait kanit varsa de-eskalasyon

Suare: 7-10 gun
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Baslangic kurtarma tedavisi
m Empirik antibiyotik tedavisi (ilk 1 saat)

Yavas klinik yanit, kontrol altina alinamayan enfeksiyon odagi,
S.aureus bakteremisi, fungal, viral enf, notropeni varsa uzun
sureli tedavi

Intraabdominal veya uriner sepsiste etkin kaynak kontrolu +
hizli klinik iyilesme varsa: kisa sureli tedavi

De-eskalasyon icin gunluk degerlendirme
Tedavi suiresini kisaltmak icin prokalsitonin (PCT) olcumu

—




" A
Antibiyotik baglama zamani

Antibiotic Timing

Shock is present Shock is absent
Sepsis is definite 4% Administer antimicrobials Immedlately, ideally within 1 hour of
or probable W recognition
... Administer antimicrobials | .. Rapid assessment® of
Sepsis is possible .+ Immediately, ideally within | : |~ infectious vs noninfectious
) 1 hour of recognition - causes of acute illness

Administer antimicrobials
within 3 hours if concern
for infection persists

*Rapid assessment includes history and clinical examination, tests for both infectious and non-infectious causes of acute iliness
and immediate treatment for acute conditions that can mimic sepsis. Whenever possible this should be completed within 3 hours
of presentation so that a decision can be made as to the likelihood of an infectious cause of the patient’s presentation and timaly
antimicrobial therapy provided if the likelihood is thought to be high.

Fig. 1 Recommendations on timing of antibiotic administration
.
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Antibiyotik secimi

Son kullanan antibiyotikler

Onceki etkenler

Komorbiditeler (DM, organ yetmezlikleri...)
Immunosupresyon (HIV ...)

Toplum- / hastane kokenli

Olasi enfeksiyon odagi

Invazif ara¢ varhigi

Gram boyama sonucu

Lokal prevalans ve direnc verileri

Hastaya ozgu (allerji ? vb)

= Antimikrobiyallerin farmakolojisi (FK/FD)* ve yan etkileri




Antibiyotik secimi

Hem sepsis hem septik sokta yuksek MRSA riski
varsa empirik tedavide kapsanmali

CID Gram negatif etken riski varsa en az ikili
kombinasyon

Etken saptandiginda monoterapiye de-eskalasyon

Fungal enfeksiyon icin yuksek risk varsa empirik
antifungal

Anti-viral icin oneri yok

Beta-laktamlarin baslangi¢c bolus sonrasi uzamis
inflUzyonu

Mumkun oldugunca kisa sureli tedavi
De-Eskalasyon icin gunluk degerlendirme
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Empirik Antimikrobiyal Tedavi Suresi

TABLE 4.

Planned Duration of Empirical Antimicrobial Therapy in RCTs of Shorter vs Longer
Duration of Therapy According to Clinical Syndrome

RCT/Systemic Review

Shorter Duration

QOutcomes

Population/Syndrome

Pneumonia

Bacteremia

Intra-abdominal

infection

Urinary tract infection

(Data Extracted From)

Capellier 2012 (301)
Chastre 2003 (301, 302)

El Moussaoui 2006 (302)
Fekih Hassen 2009 (301-303)
File 2007 (302, 303)

Kollef 2012 (302, 303)
Leophonte 2002 (302, 303)
Medina 2007 (301)

Siegel 1999 (302, 303)
Tellier 2004 (302, 303)
Chaudhry 2000 (302)
Runyon 1991 (302)

Yahav 2018 (304)
Montravers 2018 (305)
Sawyer 2015 (293)
Peterson 2008 (290)

8 days
8 days
3 days
7 days
5 days
7 days
5 days
8 days
7 days
5 days
5 days
5 days
7 days
8 days
Max. 5 days
5 days

Longer Duration

15 days
15 days
8 days
10 days
7 days
10 days
10 days
12 days
10 days
7 days
10 days
10 days
14 days
15 days
Max. 10 days
10 days

No difference
No difference
No difference
No difference
No difference
No difference
No difference
No difference
No difference
No difference
No difference
No difference
No difference
No difference
No difference
No difference
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ODAK KONTROLU

Drenaj -Karin-igi apseler
*Torasik ampiyem
*Septik artrit
*Pyelonefrit, kolanjit

Debritman *Nekrotizan fassiit

*Enfekte nekrotik pankreatit
eIntestinal infarkt
Mediastinit

Aygiti Cikarma Enfekte vaskuler kateter
Uriner kateter

*Kolonize endotrakeal tlp
Enfekte RIA

Son kontrol Divertikdlit icin sigmoid rezeksiyonu
*Gangrendz kolesistit icin kolesistektomi
Klostridial myonekroz icin amputasyon
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Vazopresor Tedavi

s ilk secenek: NORADRENALIN (NA) (giiclii 6neri)

Temin edilemiyorsa adrenalin veya dopamin (aritmi riski !)

m OAB 2 65 mmHg icin NA'e vazopressin ya da adrenalin

eklenmesi

m Dopamin sadece bazi ozellikli hastalarda NA’e alternatif olarak
Tasiaritmi veya bradikardi riski dusuk olanlarda

m Dobutamin: yeterli sivi yiklemesi ve vazopresor ajan
kullanilmasina ragmen hipoperfuzyonu devam eden hastalarda

onerilir
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Vazopresor Tedavi

Vasoactive agents in septic shock

Effect .
Arterial
on Effect on . .
Drug I constriction
heart contractility
effects
rate
Dobutamine + +++ - (dilates)
Dopamine ++ ++ ++
Epinephrine +++ +++ ++
Morepinephrine  ++ ++ +++

Phenylephrine 0 0 4 4l &



Vazopresor Tedavi

Santral yol acilana kadar (kisa sureli olma sartiyla) perifer
genis damar kullanilabilir ( Antekubital)

Arteriyel kateter: vazopresor gereksinimi olan hastalarda en
kisa surede degistiriimeli

Vazopressin baslama:

0.25-0.50 mcg/kg/dk NA yetmiyorsa < 0.03 u/dk vazopressin
(zayIf oneri)

Adrenalin bagslama:
NA + Vazopressin yetersiz ise (zayif oneri)
Yeterli volum ve kan basincina ragmen inat¢i hipoperfuzyon
Icin;
NA+ DOBUTAMIN ya da tek basina ADRENALIN (zayif 6neri)
Terlipressin veya Levosimendan kullanimi onerilmiyor
(zayif oneri) ( supraventrikuler tasiaritmi riski)
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\) Strong recommandasions
“Whnen using vasopressors perpherally, they should be sdminisiersd only for 8 short panod of ime and In 3 veln proximat 1o the
amtecubltal fossa

Use norepinephrine
as first-line
vasopressor

Target a MAP of

~ B65mm Hg

Consider invasive

- monitoring of arterial

blood pressure

il
- N

- If central access is not yet
available

ou. Consider initiating

') vasopressors
For patients with septic shock : ° - g

On Vasopressor

pernpherally®

- If MAP is inadequate despite
- low-to-moderate-dose
- norepinephrine

£, Consider adding
VN V;:

. vasopressin

" weak recommencations

Fig. 2 Sumenary of vasoactive agents secommendations
-

Vasoactive Agent Management

. If cardiac dysfunction with

- persistent hypoperfusion is
- present despite adequate

- volume status and blood

- pressure

Consider adding
4 dobutamine or

\ "

J.‘vk’ \ = -
- W switching to

epinephrine
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Kortikosteroidler

m Septik soktaki hastada vazopresor tedavi gereksinimi
(en az 4 saattir =2 0.25mcg/kg/dk NA / Adrenalin) devam

ediyorsa;

m Yeterli sivi resusitasyonuna ve vazopresor yanitsiz ise;

IV hidrokortizon (4x50 mg IV) veya (200 mg/gun, surekli

infizyon) kullanimi dneriliyor (Zayif oneri)
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Kan Uriinleri

Kisith transfuzyon stratejisi

Eritrosit Suspansiyonu (ES): Sadece Hb < 7 g/dl ise
MI, ciddi hipoksemi veya akut kanama olmadigi takdirde

Trombosit (PLT) suspansiyonu:
Kanama yok + PLT <10.000 /mm?3
Belirgin kanama riski + PLT < 20.000 /mm?3
Aktif kanama var veya invazif /cerrahi girisim plani + < 50.000/ mm?

Eritropoietin (EPO): kullaniimamali !
Kanama ya da invazif girisim plani yoksa TDP kullaniimamali !
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Glukoz Kontrolu

m Takip eden 2 kan glukozu olcumunde > 180 mg/dl ise
Insulin tedavisi (guclt Oneri)

m Hedef en ust kan glukoz duzeyi < 180 mg/dl olmali
(144-180 mg/dl)

m Kan glukoz monitorizasyonu: stabil olana kadar her 1-2
saatte, sonra her 4 saatte bir

m Kan glukoz olcumu icin kapiller kan yerine arteriyel kan
kullaniimali



=
Venoz Tromboemboli Profilaksisi

m Sepsis / septik sokta kontrendikasyon yoksa
farmakolojik VTE proflaksisi dneriliyor (Glcli 6neri)

m Fraksiyone olmayan heparin (UFH) yerine DMAH
oneriliyor (GuclU oneri)

m Medikal proflaksiye ek olarak mekanik VTE proflaksisi
onerilmiyor (Zayif oneri)

m Farmakolojik VTE kontrendike ise

m Farmakolojik VTE ile birlikte




Stres Ulser Profilaksisi

m GIS kanama riski varsa...
m PPl veya H,RA

Renal replasman tedavisi

m Sepsis ve septik sokta + Akut bobrek hasari olan
hastalarda surekli (CRRT) veya aralikli (IRRT) renal

replasman tedavisi (zayif 6neri) (Kesin endikasyon yoksa kullaniilmamal)

m Hemodinamik agidan stabil olmayan hastalarda sivi
dengesini yonetmek icin (zayif éneri)
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2021 Yonergesinde degisiklikler

m 'Sitokin temizleme teknikleri icin oneri yok” 2016

m “"Kan arindirma tekniklerini onermek icin yeterli kanit yok™
2021
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Sodyum bikarbonat tedavisi

m Laktik asidemisi olan hastada hemodinamiyi duzeltmek
ve / veya vazopressor gereksinimini azaltmak amaciyla
NaHCO,; uygulanmasi onerilmiyor (Zayif oneri)

m Septik sok ve ciddi asidemi ( pH= 7.2) ve AKI : 2-3 olan

hastada NaHCQO, tedavisi oneriliyor (Zayif Oneri)
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Beslenme

- Enteral beslenebilecek sepsis ve septik sok hastasinin

72 saat icinde erken enteral beslenmesi Oneriliyor
2021 (zayif 6neri)

- Parenteral C vitamini onerilmiyor (zayif 6neri)

- Erken enteral beslenebilen hasta erken enteral beslenmeli
Erken; Trofik / Hipokalorik / Tam doz

. Gastrik rezidd volUmuUn rutin izlenmesi;
» Cerrahi olmayan hastada gerek yok
» YUksek aspirasyon riski/ enteral entolerans varsa v




= Kalp hizi,
= Solunum hizi,
= Ten rengi,

= \/Ucut IsiIsI,
* Mental durum takip
= | aktat klirensi

= Hemogram,

= Rutin biyokimya,
» Prokalsitonin

» Arteriyel Kan gaz

Resusitasyon hedefleri:

vOAB 2 65 mmHg

vCVP->8 -12 mm Hg,

v'Santral venoz O2 satirasyonu-
Scv02 2 %70,

v'Laktat-> Normale donmesi
vidrar ¢ikisi 2 0.5 mL/kg/ sa

Sonrasi;

m Palyatif bakim destegi (en iyi uygulama)

m Hasta ve yakinlarina sepsis egitimi (post-yogun bakim, Post-

sepsis eqitimi (zayif oneri)




(")nerilmeyenler (Kaginilmasi gerekenler!)

m [mmunoglobulinler

m Bikarbonat

m Hidroksi etil nisasta

m Renal dozdan dopamin
m Aktive protein C

m Sikl glukoz kontrolU

m Rutin steroid kullanimi
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Endotelden adhezyon molekullerinin ekspresyonu

PMN'lerin aktivasyonu ve vaskiuler endotelde marjinasyon

PMN’'lerin hasar bolgesine gocu (yuvarlanma, yapisma,
diapedez ve kemotaksi) ve medyatorlerin salinmasi

Lokal vazodilatasyon ve hiperemi — sicaklik ve eritem

Artan mikrovaskiiler gecirgenlik — proteinden zengin
odem
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Molekuler Yontemler - Sepsis Tanisi

Hybridization Amplification

FISH PCR

Arrays Multiplex PCR

Probe hybridization Broad-range PCR
Post-amplification detection Non-nucleic acid based techniques
PCR + hybridization Proteomics

PCR + sequencing Spectrometry

PCR + MALDITOF MS Phage assays
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Fungal enfeksiyon riski ?

Table 2 Examples of risk factors for fungal infection

Risk factors for Candida sepsis
Candida colonisation at muitiple sitas {1 77-179]
Surrogate markers such as Serum Beta-D-Glocan assay [177]

Neutropenia [180, 187]

Iimmunocsupprassion [173, 180, 181]'

Severity of iliness (High APACHE score) [TBEZ 183]

Lonoer ICU length of stay [183]

Cantral venows cathetess and other intravascular devices [168. 180, 181, 184]
Persorns who inject drugs [185]

Jotal parenteal nutittion [186]

Broad spectirum antiblotics [178, 187]

Gastrointestinal tract perforations and anastomotic keaks {186, 188-190]
Emergency gastrointesting o hepatobiliary swrgery [190]
Acute senal fallure and haermodialysis [185, 188)

Severe therrnal Inpery [191-153]

Prior suroery [186]



