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SEPSIS

YBU éliimlerinin 1 numarasi!
Hastanedeki oliimlerin %30 ile %50 si sepsise atfediliyor?
En yiiksek hastane maliyeti?

Sagkalanlarda yeniden yatislar ve kognitif bozukluklar

Ve insidans giderek artiyor?

1 Minino et al, NCHS Data Brief 2012
2 Liu et al, JAMA 2014

3 Torio et al, HCUP SB 160, 2013

4 Winters et al, Crit Care Med 2010

5 Gaeiski et al, Crit Care Med 2013




tanimlar

History of Sepsis Definitions:
“Sepsis-1”

1991
)
Definitions for Sepsis and Organ Fallure and
Guidelines for the Use of iInnovative Therapies in
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Ates >38°C veya <35°C
Nabi1z>90 /min

Solunum sayis1>20 /min veya PaC0O2 <32 mmHg

Beyaz kire >12,000 /mm3, veya <4000 /mm?, veya
>0%10 band olusumu

Bone, et al.1992 Chest 101:1644-1655
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tanimlar

History of Sepsis Definitions:
“Sepsis-1”

|&! accp/sccm consensus conference BT

Definitions for Sepsis and Organ Fallure and
Wmsmmmumwom
Seps

“SEPSIS-2” - 2001 Consensus Conference
SCCM/ESICM/ACCP/ATS/SIS

* Expanded list of possible diagnostic criteria, but
otherwise no significant change to this framework

Table 1. Diagnostic criteria for sepsis




TABLE 2. Severe Sepsis

Severe sepsis definition = sepsis-induced tissue hypoperfusion or organ dysfunction (any of the
following thought to be due to the infection)

Sepsis-induced hypotension

Lactate above upper limits laboratory normal

Urine output < 0.5 mL/kg/hr for more than 2 hrs despite adequate fluid resuscitation
Acute lung injury with Pao,/Fio, < 200 in the absence of pneumonia as infection source
Acute lung injury with Pan,/Fio, <200 in the presence of pneumonia as infection source
Creatinine > 20mg/dL (176.8 pmol/L)

Bilirubin > 2mg/dL (34.2 pmol/L)

Platelet count < 100,000 pL

Coagulopathy (international normalized ratio > 1.5)

Adapted from Levy MM, Fink MF, Marshall IC, et al: 2001 SCCM/ESICM/ACCP/ATS/SIS International Sepsis Definitions Conference. Crit Care Med 2003; 31:
1250-1256.




» Enfeksiyona karsi kuralsiz/diizensiz konak cevabi
sebebi 1le hayati tehdit edici organ disfonksiyonu
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* Sepsis: enfeksiyona kuralsiz/diizensiz konak yaniti
nedeni ile yasami tehdit eden organ disfonksiyonu:
gSOFAda 2 veya ustu skor

Septik sok: hipovolemi olmaksizin dolasimsal,
hiicesel ve metabolik anormallikler ile giden ve
ortalama arter basincini 65 mm Hg veya tstiinde
tutmak i¢cin vasopressor kullanimi gerektiren
durumdur ve laktat seviyesi 2 mmol/L (>18 mg/dL)
tzerindedir. Mortalite %40 1n tizerindedir.
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qSOFA (Quick SOFA Score) for Sepsis Identification &)

Predicts poor outcome in infection patients; initial step in suspected sepsis evaluatior

Note: The gSOFA was introduced in February 2016 as a way to initially evaluate for poor
cutcome in infected patients by the Sepsis-3 group as an eveolving definition and
understanding of sepsis, moving away from the previous SIRS criteria-based definitions.
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Proinflammatory response

Excessive inflammation causing collateral damage (tissue injury)
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Sepsis azalmiyor-artiyor; cunku:

« Uzayan omur, onkolojik vakalarda, immunsupresif
tedavilerde, invaziv girisimlerde artis

Direncli mikroorganizmalarda artig

Angus DC et al. 2001. Crit Care Med
29:1303-1310.

Balk RA. 2000. Crit Care Clin 16(2):179-
191




Overall in-hospital mortality rate among patients
hospitalized for sepsis, 1979-2000

Proportion of patients with sepsis who died

1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001

Mortality averaged 28 percent during the first six
years of the study and 18 percent during the last six
years. The | bar represent the standard error.
Martin, GS, Mannino, DM, Eaton, S, Moss, M. The
epidemiology Of sepsis in the United States from 1979

through 2000. N Engl Med 2003; 348:1546.




Declining Mortality Rates

Positive Impact of Treatment Initiatives, Dissemination of Evidence-
Based Guidelines, and Overall Better Care ?

900 - + 50

Frequency of Hospital Admissions
(in thousands)

Incidence
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Kumar et al, Chest 2011




mortalite

« Myokard infarktisunu takiben

* AQIr sepsis 2.sirada
Vaka-fatalite orani:%28

* Angus DC et al. 2001. Crit Care Med 29:1303-1310.
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McGown.British Journal of Anaesthesia 98 (2): 163—
75 (2007).
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Tani esnasinda organ
disfonksiyonu
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Bernard G et al. N Engf J Med. 2001;344,699-709.
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Dogru tani1 i¢in-suphe-gSOFA

.+ MIKROBIYOLOJi * BIYOBELIRTECLER
. DIRENC




biyobelirtec>100

Tan1 / ayiric1 tam destedi Duyarh-hastahk
Seyirde destek / monitorizasyon Varhglnda gergek p Othlf
Evrelemeye yardimci C")Z gﬁl-hastahk
yoklugunda gercek
negatif

Prognoz 6ngoriicii
Antibiyotik yonetiminde destek

Hizl

Pozitif/negatif ongori
deger1 yiksek olmali

Kolay ulasilabilir

Ucuz

Larsen FF, Petersen JA. Eur J Intern Med. 2017 Sep 28
Esposito S et al, J Global Antimic Res 2017




-C-reaktif protein;

-Prokalsitonin
-Pentraksin 3

-Plazma chitotriosidase

-Presepsin

-Interleukin-27
-Hepsidin

-Makrofaj migrasyon
inhibitor faktor

Monosit kemoatraktan

-immatiir granulosit
sayimi;

-plazma hiicreden muaf
DNA saptanmasi

-CD64

-CD14

-Soluble urokinaz tip
plazminojen aktivator
reseptor (suPAR)

< D 1




C-Reaktif Protein

Karacigerde sentezlenir
Inflamasyon/infeksiyon

Diizey hastalik ciddiyeti ile korele degil
Yavas yiikselir

Erken tani i¢in uygun degil

Ciddi hasta icin uygun degil

Lelubre et al,
Biomed Res Int. 2013




Noroendokrin akciger-intestin
Kalsitoninin 116 amino asidli prekiirsoriidiir

Sepsisi takip eden 2-4 saat icinde yiikselmeye baslar

Yiiksek negatif prediktif deger

Kinetik izlem
Deeskalasyon destegi -0.5 ng/ml alt1

Kardiyojenik sok, pankreatit,rabdomyoliz, otoimmunhastaliklar da
yiikselir

O/D %70-80

* Westwood et al, Health Technol Assess 2015




Pro-Adrenomedullin

Sepsis ve septik soklu hastalarin plazmasinda
Adrenomedullin degradasyon trtini

Hastalik ciddiyetini belirlemede umut
vadediyor—> YBU yatis1 regulasyonu

Dolayaisi 1le tedavi yOnetimi

* Carlyn CJ et al, Diagn Microbiol Infect Dis 2017




Pentraxin 3

Pentraxin 3 bir patern tanima reseptorii
Bakteriyal, fungal ve viral ligandlar1 tanir

Akciger epiteli, alveolar duvar PTX3 iiretebilir

tedavi monitorizasyonunda kullanilabilir

Bilgin&Miilazimoglu
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Research

Use of plasma C-reactive protein, procalcitonin, neutrophils,
macrophage migration inhibitory factor, soluble urokinase-type
plasminogen activator receptor, and soluble triggering receptor
expressed on myeloid cells-1 in combination to diagnose
infections: a prospective study

Kristian Kofoed'2, Ove Andersen'-2, Gitte Kronborg?, Michael Tvede?, Janne Petersen?,
Jesper Eugen-Olsen' and Klaus Larsen'

1Clinical Research Unit, Copenhagen University Hospital, Hvidovre, Kettegaard Allé 30, DK-2650 Hvidovre, Denmark

Department of Infectious Diseases, Copenhagen University Hospital, Kettegaard Allé 30, Hvidovre, DK-2650 Hvidovre, Denmark
2Department of Clinical Microbiology, Copenhagan University Hospital, Blegdamsvej 9, Rigshospitalet, DK-2100 Copenhagen @, Danmark
Corresponding author: Kristian Kofoed, kristian.kofoed@hvh.regionh.dk

Received: 1 Dec 2006 Revisions requested: 31 Jan 2007 Revisions received: 21 Feb 2007 Accepted: 16 Mar 2007 Published: 16 Mar 2007

Crtical Care 2007. 11:R28 (doi:10.1186/ccb5723)




Table 3

Accuracy of the six inflammatory markers and the combined three-marker and three-marker tests in diagnosing bacterial infection
in SIRS patients

Biomarker S pecificity (95% Cli» AUC (95% CI) Specificity = 0.7 Speciicity = 0.8

Sensitivity (95% Cl)  Sensitivity (95% CI)

PCT

MNeutrophil count

0.86 (0.78-0.93)
0.80 (0.71-0.28)
0.74 (0.84-0.82)
0.80 (0.71-0.88)

0.80{0.48-0.73)
0.58 (0.44-0.71)
0.84 {0.50-0.78)
0.47 (0.34-0.81)
L4000 27-0.54)

0.81 (0.73-0.88)
0.72 (0.63-0.79)
0.74 [0.66-0.81)
0.83 (0.53-0.72)
0.61 (0.52-0.71)

0.721(0.62-0.81)
0.69 (0.58-0.78)
0.70{0.60-0.79)
0.41 {0.31-0.51)
0.36 (0.27-0.47)

0.87 (0.58-0.78)
0.51 0.41-0.61)
0.59 (0.49-0.69)
0.29 {0.20-0.39)

0.35 (0.26-0.46)
0.87 (0.56-0.76)
0.88 (0.79-0.93)

0.87 (0.53-0.79)
0.89 (0.78-0.96)
0.78 (0.65-0.88)

0.50 (0.40-0.60)
0.84 (0.71-0.91)
0.88 (0.81-0.92)

0.31 (0.22-0.42)
0.76 (0.66-0.84)
0.89 (0.80-0.94)

0.32 (0.2320.43)

0.23 (0.15-0.33)
0.70 (0.60-0.79)
0.84 (0.76-0.91)




Sensitivity
e

SuPAR
sTREM-1
e MIF
w— Neutropils
w— PCT
— CRP




sonu¢/yorum

Mevcut biyobelirtecler sepsisde tanidan ziyade hastalik ve tedavi
izleminde ve hastalik ciddiyetini belirlemede faydalidir

Erken tan1 destegi ve diger enflamatuvar —yanik- gibi
durumlardan ayirtedici olmasi1 agisindan:

Immatiir granulosit saymma;
plazma hiicreden muaf DNA saptanmasi
yontemlere ihtiya¢ vardir

Hampson et al, Ann Surg. 2017

Arneth et al, J Clin ILAnal, 2014




Ancak SEPSIS

« BIR INFEKSIYON HASTALIGIDIR/ erken dogru
tedavi hayat kurtaricidir

- TUM BU DESTEKLER ILE BIRLIKTE

* MIKROBIYOLOJIK TANI

« ASLOLANDIR.
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The Effect of Molecular Rapid Diagnostic Testing on
Clinical Outcomes in Bloodstream Infections: A Systematic

Review and Meta-analysis

Tristan T. Timbrook,* Jacob B. Morton,™* Kevin W. McConeghy,? Aisling R. Caffrey,'** Eleftherios Mylonakis,® and Kerry L. LaPlante'2*

"Rhode Island Infectious Diseases Research Program, Providence Veterans Affairs Medical Center, ZCenter of Innovation in Long Term Services and Supports, Providence Veterans Affairs Medical
Center, 3Infectious Diseases Division, Warren Alpert Medical School of Brown University, Providence, and *College of Pharmacy, University of Rhode Island, Kingston

Clinical Infectious Diseases® 2017:64({1):15-23




mRDT Conventional Testing
Study or Subgroup  Events Total Events  Total Weight, % OR (95% CI) OR (95% CI)
1.3.1 Gram-positive organisms
Bauer etal [17] (2010) 15 B2 74 56 0.65 (.30-1.39)
Box et al [20] (2015} 6 64 103 : 0.96 {.33-2.79)
Felsenstein et al [22] (2016) 5 183 194 3. 0.45 (.15-1,33)
Forrest et al [24] (2008) 2z 119 ’ 0.70 {.10-5.08)
Forrest et al [25] (2008) 17 85 E 0.54 (.28-1.04)
Frye ot al [26] (2012) 14 110 ; 1.00 { 47-2.14)
Ly et al [31] (2008) 8 101 2 0,43 (.17-1.04)
Macvane et al [33] (2016) 6 23 { 0.64 (21-1.85)
Nagel et al [36] (2014) 1M 17 ; 0.80 {.27-1.32)
Revolinksi ef al [40] (2015) & 95 3 0.85 (.34-2.14)
Sango etal[42] (2013} 11 28 ; 3,61 (1.19-10.89)
Wang et al [46] (2013) 8 48 3 0.75 (.25-2.23)
Subtotal 1071 L 0.73 (.55~ .97)
Total events 1 176
Heterogeneity: 2= 0.03 32 = 12.42 (df=11; P= 33); 2
Test for overall effect: z=2.18 (P= 03)

1.3.2 Gram-negative organisms

Bias et al [19] (2015) 3 55 4 0.61 (.15-2.51)
Lockwood et al [30] (2016) 11 ] 0.46 { .20-1.04)
Macvane et al [32] (2015) 50 5 0.78 (.21-2.84)
MNeuberger et al [37] (2008) 42 3 0.23 (02-217)
Perez et al [15] (2013) } 0.50 (.18-1.37)
Sothoron et al [43] (2015) 4 1.11 (.284.34)
Walker et al [45] (2016) 98 0.37 (.16-.90)
Subtotal 565 0.51 (.33-.78)
Total avents 65

Heterogeneity: 2= 0.00 x2=2.72 (df=6; P=.84); 12 =0%

Tast for overall effect: z=3.11 (P=.002)

1.3.3 Yeast

Forrest et al [23] (2006) 1m 72 20 7 6.0 1.00 (.48-2.09)
Heil et al [27] (2012) 5 21 19 81 27 0.89 {.22-2.16)
Subtotal 93 137 87 0.90 ( 49-1.67)
Total events 24 39

Heterogeneity: 12=0.00 ¥2=0.29 (df=1; P=.59); Z2=0%

Test for overall effect: z=0.33 (P=.74)

1.3.4 Multiple organisms
Beuving et al [18] (2015} 14 114 8 109 41 1.77 {.71—4.40)
Huang et al [29] (2013) 31 245 52 256 118 0.57 (35— .82)
Maslonka et al [34] (2014) 6 55 10 55 29 0.55 (.19-1.64)
Pardo et al [39] (20186) 5 84 3F 252 36 0.37(.14- .97}
Suzuki et al [44] (2015) 3 88 19 147 23 0.24 (.07 .83)
Subtotal 586 819 247 0.58 (.32-1.04)
Total events 5a 126

Heterogeneity: 12 = 0.23 y2=8.58 (df=4; P=.07); [2 =53%

Test for overall effect: 2= 1.84 (P= .07)

Total (95% CI) 2404 2731 100.0 0.66 {.54— .80)
Total events 233 406

Heterogeneity: 12 = 0,02 32 = 27,22 (df=25; P=.34); 2 =8%

Test for overall etfect: z=4.27 (P< .001)

Test for subgoup differences: x2=3.03 (df=3; P=.38): 2 =1.1%

.01 0.1 10 100
Favors mROT Favors comventional

Figure 3. Mortality with molecular rapid diagnostic testing (mRDT) versus conventional testing by organism type inbloodstream infection. Odds ratios (ORs) were determined
with the Mantel-Haenszel random-effects method. Abbrevistion: C, confidence interval.
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Antimikrobiyal tedavi

Sepsis ve septik sokda -tanidan-tanimlamadan-
itibaren 1 saat igcinde baslanmig olmali (kan
kulturu alarak)

Parenteral olarak verilmeli-maksimum dozda
verilmeli-farmakokinetik ve dinamik parametreler
gozonunde bulundurulmall

Odagin olasli patojenlerini kapsamali
Olasi infeksiyon odagina penetrasyonu iyi olmal

Toplum veya calistiginiz birimin direng paternine
uygun olmal




Erken ve yeterli, hedefe yonelik
antimikrobiyal tedavi-1lk1 saat iginde-

hastaligin nerede gelistiqi,

son 90 gun igerisinde 2 gun veya daha uzun
hastane yatis oykusu,

son 90 gun igerisinde antibiyotik kullanim oykusu,




Erken ve yeterli, hedefe yonelik
antimikrobiyal tedavi-2

saglikla iligkili hizmet alip almamasi-diyaliz; yara
bakimi gibi,

immunsupresif hastalik veya immunsupresif tedavi
durumu

lokal direng paternleri

ozel durum-ozel mikroorganizma iligkisi




Erken Hedefe Kilitlenmis Tedavi
~ (tanidan itibaren 6 saat icinde)

CVP 8-12 mmHg

Ortalama arteriel basing (MAP) >65 mmHg
SKB >90 mmHg

SvO2 > 70%

Idrar c¢ikisi 0.5mL/kg/hr




Glukoz kontrolu

* Glukoz duzeyi 180 mg/dL yi gegcmedikcge insulin tedavisi
gundeme gelmemelidir.

* NICE-SUGAR calismasi glukoz duzeyinin 150 mg/dL
civarinda tutulmasinin faydali olacagini gostermektedir.

1) Griesdale DE, de Souza RJ, van Dam RM, Heyland DK, Cook DJ,
Malhotra A, Dhaliwal R, Henderson WR, Chittock DR, Finfer S,

Talmor D. Intensive insulin therapy and mortality among critically ill
patients: a meta-analysis including NICE-SUGAR study data. CMAJ.
2009 Apr 14;180(8):799-800.

2) NICE-SUGAR Study Investigators, Finfer S, Chittock DR, Su SY, Blair
D, Foster D, Dhingra V, Bellomo R, Cook D, Dodek P, Henderson WR,
Hébert PC, Heritier S, Heyland DK, McArthur C, McDonald E, Mitchell

I, Myburgh JA, Norton R, Potter J, Robinson BG, Ronco JJ. Intensive
versus conventional glucose control in critically ill patients. N Engl J
Med. 2009 Mar 26;360(13):1283-97. Epub 2009 Mar 24

3) Wiener RS, Wiener DC, Larson RJ. Benefits and risks of tight glucose
control in critically ill adults: A meta-analysis. JAMA 2008;300:933—

44




Glukokortikoid

« Septik sokda calismalar adrenal yetmezlik
olabilecegini gosterdiginden bu durumu bertaraf
etmek icin 50mg hidrokortizon veya esdegeri
(orn.10 mg metilprednizolon) her 6 saatte bir
toplam 5-7 gun sureyle uygulanabilir; ancak bu
konu henuz tartismalidir.

Sprung CL, Annane D, Keh D, Moreno R,
Singer M, Freivogel K, Weiss YG,
Benbenishty J, Kalenka A, Forst H, Laterre
PF, Reinhart K, Cuthbertson BH, Payen D,
Briegel J; CORTICUS Study
Group.Hydrocortisone therapy for patients
with septic shock.N Engl J Med.
2008;10;358(2):111-24




Sentetik glukokortikoidlerin esdeger dozlar

Glukokortikoid etki

Minerolokortikoid etki

Hidrokortizon (20 mg)
Frednisone {5 ma)
Methylprednisolone (4 mq)
Dexamethasone (0.5 myg)
Bethametasone (0.6 mg)

1
4
)
30

25-50

1
0.7
0.5

0

0




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*

ABSTRACT

BACKGROUND
Whether hydrocortisone reduces mortality among patients with septic shock is unclear.

METHODS
We randomly assigned patients with septic shock who were undergoing mechanical
ventilation to receive hydrocortisone (at a dose of 200 mg per day) or placebo for
7 days or until death or discharge from the intensive care unit (ICU), whichever
came first. The primary outcome was death from any cause at 90 days.

The authors' full names, academic de-
grees, and affiliations are listed in the
Appendix. Address reprint requests to
Dr. Venkatesh at the Department of In-
tensive Care, Wesley Hospital, 451 Coro-
nation Dr., Auchenflower, Brisbane, QLD
4066, Australia, or at bvenkatesh@
georgeinstitute.org.au.

*Afull list of investigators in the ADRENAL




January 19,
2018, at NEJM.org.
DOI: 10.1056/NEJMo0al705835

CONCLUSIONS
Among patients with septic shock undergoing mechanical ventilation, a continuous
infusion of hydrocortisone did not result in lower 90-day mortality than placebo.
(Funded by the National Health and Medical Research Council of Australia and
others; ADRENAL ClinicalTrials.gov number, NCT01448109.)
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TABLE 7. Randomized controlled tnals of immunotherapy in
sepsis and seplic shock®

Morality (%5 in
Type of trial No.of  Total no. of patiens recelving:

iriaks paNent=s
Placebio Therapy

2,010 35 33
1,898 33 3l
135 36 39
870 S 45
4,132 41 4l
GEE AH 4l
S 14 4 37
1,267 35 39
1,690 3l 25

Ant-endotoxin
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Ann-TNF

soluble TNF-R
NEAIDS

Steroids
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