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Sepsis

¢ Yillik insidans1 900.3
® Her yil insidans %1.5
* Dinyada yilda 18 milyon olgu (2000)
e Oliim riski yiiksek:
® Diinyada giinde 1400 6lim
* Avrupada 135.000, ABD’de 215.000 olim/y
® Masrath
® AB €7.6 milyar, ABD €17.4 milyar

Angus DC et al. Crit Care Med 2001; 29: 1303—10. Bone RC et al. Chest 1992; 101: 1644—55 Martin G et al. N Engl ] Med 2003;348:1546-1554
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Sepsiste Mortalite

Hastalikk |[Mortalite
Sepsis %28-50
AMI %2.7-9.6
Inme (S5VO) | %9.3




Sepsis

* Sepsis, kanitlami§ veya siiphelenilen infeksiyon varligina asagidakilerin
bazilarinin bulunmasi:

e Genel:

Ates (Kor >38.3°C)

Hypothermia (Kor <36°C)

Nabiz >90 min—1 veya yaga gore normal degerin >2 SD iistiinde
Tasipne

Biling degisikligi

Belirgin 6dem veya pozitif sivi dengesi (24 saatte >20 mL/kg Gsti)
Diabet olaksizin hiperglisemi (kan glukozu >120 mg/dL)

e Inflamatuvar:

Lokositoz (BK >12,000 uL—1)

Lokopeni (BK <4000 pL—1)

Normal BK saymm1 ve >10%dan fazla immatiir formlar
Plazma C-reactive proteinin normalin >2 SD {istiinde olmas:

Plazma procalcitonin normalin >2 SD ustiinde olmasi

2001 International Sepsis Definitions Conference




/ TABLE 1. Diagnostic Criteria for Sepsis \

Infection, documented or suspected, and some of the following:

General variables

Fever (= 38.3°C)

Hypothermia (core temperature < 36°C)

Heart rate > 90/min™" or more than two so above the normal value for age

Tachypnea

Altered mental status

Significant edema or positive fluid balance (> 20mL/kg over 24 hr)

Hyperglycemia (plasma glucose > 140mg/dL or 7.7 mmol/L) in the absence of diabetes
Inflammatory variables

Leukocytosis (WBC count > 12,000 pL=")

Leukopenia (WBC count << 4000 pL—")

Mormal WBC count with greater than 109% immature forms

Plasma C-reactive protein more than two so above the normal value

Plasma procalcitonin more than two so above the normal value
Hemaodynamic variables

Arterial hypotension (SBP < 90mm Hg, MAP << 70mm Hg, or an SBP decrease > 40mm Hg in adults or less than two so
below normal for age)

Organ dysfunction variables
Arterial hypoxemia (Pao_/Fio, << 300)
Acute oliguria (urine output << 0.5 mLkg/hr for at least 2 hrs despite adequate fluid resuscitation)
Creatinine increase > 0.5 mg/dL or 44.2 pmol/L
Coagulation abnormalities (IMR > 1.5 or aPTT = 60 =)
lleus (absent bowel sounds)
Thrombocytopenia (platelet count << 100,000 pL-')
Hyperbilirubinemia (plasma total bilirubin > 4 mg/dL or 7O pmol/L)
Tissue perfusion variables
Hyperlactatemia (= 1 mmol/L)
Decreased capillary refill or mottling

Klnternational Guidelines for Management of Severe Sepsis and Septic Shock: 2012 Table of Contents /
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Ciddi Sepsis

Organ disfonksiyonu, hipoperfuzyon veya hipotansiyonun eslik ettigi sepsis.
* Organ disfonksiyon parametreleri:

® Arter hipoksemi (PaO2/FIO2 <300)

® Akut oligiiri (En az 2 saat boyunca idrar ¢ikig1 <0.5 mL-kg-1-hr-1 veya 45 mmol/L)

® Kreatinin > 2.0 mg/dL

¢ Pihtilagma anormallikleri (INR >1.5 or aPTT >60 secs)

® Trombositopeni (platelet say151<100,000 puL—1)

® Hiperbilirubinemi (plasma total bilirubin > 2.0 mg/dL or 35 mmol/L)
* Doku perfiizyon parametreleri:

® Hiperlaktatemi (>2 mmol/L)

* Kapiller dolum azalmas: veya livedo reticularis

* Hemodinamik parametreler:
® Arteryel hipotansiyon (SBP <90 mm Hg, MAP <65 mm Hg, veya SBP

>40 mm Hg den fazla azalmas)
e CI>3.5L/min/m?2

2001 International Sepsis Definitions Conference




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_ < 250 in the absence of pneumonia as infection source
Acute lung injury with Pao,/Fio, < 200 in the presence of pneumonia as infection source
Creatinine > 2.0mg/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 MP, Marshall JC, et al: 2001 SCCMIESICMIACCPIATSISIS Intermational Sepsis Definitions Conference. Cat Care Med 2003; 31:

1250=1256.

K International Guidelines for Management of Severe Sepsis and Septic Shock: 2012 Table of Contents
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Sok / Septik sok

* Kardiyovaskiilersistemin etkin doku pertiizyonunu
saglayamamasi sonucu hiicresel disfonksiyon ve akut
organ sistem yetmezligi sendromu
® Makrodolagim

Yeterli siv1 replasmanina ragmen persistan arteryel hipotansiyon (SBP
<90 mmHg,MAP <60, veya SBP >40 mm Hg den fazla azalmasr)

® Mikrodolagim

* Septik $ok: Bagka nedenlerle agiklanamayan akut dolagim
yetmezligi

2001 International Sepsis Definitions Conference
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INFECTIOUS DISEASE/ORIGINAL RESEARCH

Early Microcirculatory Perfusion Derangements in Pactients Wich
Severe Sepsis and Septic Shock: Relationship to Hemodynamics,

Stephen Trzeciak. MD, MPH
R. Phillip Dellinger. MD
Joseph E. Parrillo. MID
Massimiliano Guglielmi, MID
Jasmeet Bajaj. MD

MNicole L. Abate, MD

Ryan C. Arnold. MD

Susan Colilla. PhD, WMIPH
Sergio Zanotti, MD

Steven M. Hollenberg, NMD

Oxygen Transport, and Survival

From the Microcirculatory Alterations in Resuscitation and Shock (MARS) Investigators, Division of
Cardiovascular Disease and Critical Care Medicineg, and the Department of Emergency Madicing,
University of Madicine and Dentistry of New Jersey—Robeart Wood Johnson Medical School at
Camden, Coopear University Hospital, Camdean, MNJ.

Annals af Emcrgcncy Medicine Volume 49, wo. 1 : Januar}r 2007

Yiiksek kapiller dansite Dusiik kapiller dansite
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SURVIVING SEPSIS CAMPAIGN BUNDLES

TO BE COMPLETED WITHIN 3 HOURS:

1) Measure lactate level

2} Obtain blood cultures prior io administration of antibiotics
3) Administer broad spectrum antibiotics

4) Administar 30 mLAkg crystallaid for hypolension or lactate =4mmaol/L

TO BE COMPLETED WITHIN 6 HOURS:

5) Apply vasopressors (for hypotansion that doas not respond to initial fluid resuscitation )
o maintain a mean arteral pressure (MAP) = 65 mm Hg

B) In the evant of persistent artenal hypotension despite volume resuscitation (Seplic

shock) or initial lactate =4 mmol/L {36 mg/dL):
- Measure cantral venous pressure (CVP)"

- Measure central venous oxygen saturation (Scvo,)”
7) Remeasure lactale il initial aclate was elevaled”™

*Targets for quantitative resuscitation included in the guidahknes are CVP of 28 mm Hg,
Seva, of =70%, and normalization of lactate.

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




* Hedefe yonelik tedavi,

* Agir sepsis ve septik §ok olgularinda yogun bakim tnitelerinde

uygulanmakta olan bir yaklagimdr.




* Kardiyak amag;
o C)nyﬁk,
* Artytk,
¢ Kontraktilite

® Oksijen sunumu-kullanimi arasindaki dengeyi

saglamaktir




® Erken hedefe yénelik tedavi ile

® Sok tanisi konulan hastalarin yatak bag tedavisinde ve klinik

takibinde fayda saglanmistir.




"Systemic inﬂammatory response syndrome"

&

organizma tarafindan stmirlandirilabilinir

Agir sepsis -Septik Sok




® Dolagim ile ilgili problemler
® Damar ici siv1 eksikligi,
® Periferik vasodilatasyon,
® Miyokard depresyonu,

® Metabolizma arti$i,




* Dolagim problemler,
® Sistemik oksijen sunumu

e Kullanimi arasindaki dengenin bozulmasima neden olur




Oksijen Sunumu Oksijen Kullanimi

A

global bir doku hipoksisi,

|
_




* Global doku hipoksisi
® Hastah@in siddeti
® Coklu organ yetersizligi
® Olumde

anahtar rol oynamaktadlr.




Seri olarak organ bozukluklarinin bagladig: bu saatlere

"altin saatler"




Altin saatlerdeki
® maksimum tedavi

® iyilegme

prognozu belirler




¢ Altin saatler ise;

® hastanin acile bagvurmasi,

® oradan herhangi bir servise alinmalari

arasinda kaybedilebilir.




® Temel olarak,
® Erken hemodinamik degerlendirme,
® Fiziksel bulgularin de@erlendirilmesi,
e Santral ven basina,

e [drar cikimu

°* Bu parametrelerdeki bozukluklar bize kalica doku

hipoksisinin saptanrnasmda yararh olur.




® Tedavi stratejisini daha ayrlntlh olarak tanmimlarsak

° Kardiyak On-ardYiik
e Kontraktilite

® Oksijen sunum ve kullanimin dengelenmesi de

bu tanimin igine girer.




e Balansin dengelenmesinde Mikst Ven6z Oksijen

Saturasyonunun,

® Baz Defisiti ve pH de@erlerinin duzeltilmeside onemli rol oynar.
P g y




Mikst venoz oksijen saturasyonu

¢ Hemodinamik tedaviside kardiyak indeks takiplerinde

onemlidir.

® Bu vakalarda pulmoner arter kateterinin takilmas1 pratik
degildir.

® Bu nedenle venoz oksijen satiirasyonu santral dolagimdan
olcilebilir.

® Scvo?2 doku oksijen tiiketim oraninin indirekt géstergesidir.




Sepsis ve septik Sok tedavisindeki tiim bu geligmelere

ragmen

Mortalitede sadece cok az bir azalma saglanabilmistir.




® Son yillarda septik §ok ile yapilan ¢caligmalarda
° hnmunoterapi,

® Hemodinamik optimizasyon,

® Pulmoner arter kateterinin tizerinde durulmustur.

(yogun bakim tinitelerine alinan hastalarda ilk 72 saatte)




Agir sepsis ve septik gokta

ilk 6 saat icinde

erken hedefe yonelik tedaviyi de igine almaktadr.




* Uygun diagnostik caligmalar ile erken donemde antibiyotik

baglamadan 6nce etken mikroorganizma belirlenmeli,

* Uygun antibiyoterapiye baglamp bu tedavide genellikle 7-10

glin surmelidir.




® Ortalama 20-30 ml/kg

® Kristalloid-kolloid 30 dakika i¢inde

e CVPB-12 mmHg

° Oluncaya kadar tekrarlanarak intravenoz olarak verilmelidir.




® Mikrosirkiilasyon dolma basma takip edilmeli,

Norepinefrin

Dopamin

* Disiik doz dopamin bobrekleri korumak amagh

kullanilmamalidar.




. 1notropik tedavi olarak bazi klinik durumlarda dobutamin tercih
edilmelidir.

MAP
CVP
Hb
hedefte

Scvo?2 < 70% ise dobutamin




® Supranormal oksijen sunumundan kaginilmalidir.




* Septik Sokta;

Stres dozda steroid kullanilmali!




® Yiiksek oluim riski olan hastalarda

Rekombinant aktive protein C kullanilabilir.




e Doku hipoperfﬁzyon bozukluguyla birlikte
(Scvo2 <70% ise)

® Koroner arter hastalig:

® Akut kanama olgularmda

Hedef hemoglobilin seviyesi 7-9 g/dl olmal,

gerekirse. ...
taze donmu$ plazma

trombosit




® Mekanik ventilasyon uygulanmas: gereken olgularda;

e Akut akciger hasar ve

e ARDS'den korunmak icin

Diigiik tidal voliim inspiratuvar plato basinci limitli parametreler

kullanilmahdir.

® Hastada herhangi bir kontrendikasyon yok

ise weaning protokoli uygulanrnahdlr.




° Sedasyon aralikh veya surekli olarak yapllabilir

Fakat hergﬁn uyandlrllabilmelidir.

® Noromusktler bloker ajanlardan kac¢inilmahidr.




* Kan $ekeri diizeyi 150 mg/dl'nin altinda,

® pH 7.15'in tizerinde




® Derin ven trombozu

® Stres ulser proﬂaksisi




The NEW ENGLAND

JOURNAL o MEDICINE

The New England Journal of Medicine

EARLY GOAL-DIRECTED THERAPY IN THE TREATMENT OF SEVERE SEPSIS
AND SEPTIC SHOCK

EmanueL Rivers, M.D., M.P.H., BRyanNT NGUYEN, M.D., Suzanne HavsTap, MA., JULIE REssLER, B.S.,
ALEXANDRIA MuzziN, B.S., BERNHARD KNOBLICH, M.D., EDwARD PETERSON, PH.D., AND MICHAEL TomLANOvICH, M.D.,
FOR THE EARLY GOAL-DIRECTED THERAPY COLLABORATIVE GROUP*




The NEW ENGLAND

JOURNAL o MEDICINE

* Rivers ve arkadaglari, 263 hasta tizerinde yaptiklar1 agir
sepsis ve septik $ok tedavisinde hedete yonelik tedavi
protokoli geligtirmiglerdir.

o [k 6-72 saatte uygulanmaya baglanan bu protokolde
hastalarin APACHE II, SAPS II ve MODS skorlan

degerlendirilmistir.




The NEW ENGLAND

JOURNAL o MEDICINE

* Acik, randomize, kismi kor calisma
® Primer etkinlik parametresi:

® Hastane mortalitesi

* Sekonder etkinlik parametresi:
® Resiisitasyon hedefleri,
® Organ disfonksiyon skorlari,
* Koagulasyon degigkenleri,

* Uygulanan tedavi ve saglk kaynaklarinin kullanimi




SIRS knterlen ve Sistolik kan basme1=90 mmHgz ve laktat=4 mmol/lt

l

Dezerlendirme ve Kabul

}

Acilde standart tedavi «—— Randomuzasyvon ——p Erken yonelik tedavi
(n=263) (n=130)

T

Vital bulgular, Iab.. venler, kardiyak
moniténzasyon, puls cksimetre,
wdrar ik, arter. santral ven kateten

CVP=8-12mmHg Standart Sirekh SevO,, | CVP=8-12mmHg
MAP-65mmHg bakmm erken hedefe MAP-65mmHg
Idrar=0.5 mlkg/s yonelik tedav: Idrar=0.5mlkg/s
=6 saat Sev02:%70
Sa02:%93
— Hastaneve Kabul Hematoknt=30
Vo2
v l

6 saat tamamlanmadan  Vital bulgular. 6 saat tamamlanmadan
lab venlen
72 saat boyunca
12 saat araliklaria
takip
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Oksyen destegi+entitbasyon+mekamk ventilasvon

Santral ven+arter katetenzasyonu
» Sedasyon, paralizi (enfiibe 15e her tkiside)
l <8 mmHg
CVP » | Knstallod
8-12 mmHg ¢ Kollowd
MAP
<65 mmHg
=65 ve=90 » Vazoaktif ajan
=90 mmHg
Y
ScVO2 =70 , Hematoknt=%30 _ =70
=70 l Inotrop ajan =70
Hayr = Bazanh *
l Evet

Hastaneve zing /
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TREATMENT

Total fluids (ml)
Standard therapy
EGDT
P value

Red-cell transfusion (%)
Standard therapy
EGDT
P value

Any vasopressor (%)
Standard therapy
EGDT
P value

Inotropic agent (dobuta-

mine ) (%)
Standard therapy
EGDT
P value

Mechanical ventilation (%)
Standard therapy
EGDT
P value

Pulmonary-artery cathe-

terization (%)}
Standard therapy
EGDT

P value

Hours AFTER THE START OF THERAPY

0-6

<0.001

18.5
64.1
<0.001

30.3
274
0.62

08
13.7
<0.001

Jrn

S o

3
0
9

oo w
*;

=72

0.01

32.8
11.1
<0.001

429
29.1
0.03

84
14.5
0.14

16.8
2.6
<0.001

28.6
18.0
0.04

0-72

3499+2438 10,602+6216 13,358+7729
4981 +2984 8,625+5,162 13 443+6390

0.73

44 .5
68.4
<0.001

51.3
36.8
0.02

9.2
154
0.15

70.6
55.6
0.02

31.9
18.0
0.01

The NEW ENGLAND
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VARIABLE AND Base LiNE VARIBLE AND Base LiNE
TreaTMENT GROUP (0 hr) Hours AFTER START OF THERAPY TrReaTMENT GROUP (0 hr) Hours AFTER START OF THERAPY
6 0-6t 7-72¢ 6 0-6t  7-72%

Heart rate (beats/min) MODS
Standard therapy 11427 105+25 108+23 99+18 Standard therapy 7.3*3.1 6.8+3.7 — 6.4+4.0
EGDT 117+31 103+19 10519 96+18 EGDT 7.6+x3.1 59+3.7 — 51+39
P value 0.45 0.12 0.25 0.04 P value 0.44 <0.001 <0.001

Central venous pressure Hematocrit (%)

{(mm Hg) Standard therapy 347+85 32.0+69 —  30.1+4.1
Standard therapy 6.1+7.7 11.8x6.8 105+x6.8 11.6%6.1 EGDT 34.6+8.3 33.3+x48 —  321x42
EGDT 5.3+9.3 13844 11.7«x51 119+5.6 P value 091 0.03 <0.001
P value 0.57 0.007 0.22 0.68 Prothrombin time

Mean arterial pressure (sec)

(mm Hg) Standard therapy 16.5+6.3 175+8.1 —  17.3+6.1
Standard therapy 76+24 81+18 8l+16 80+15 EGDT 15.8+5.0 16.0+3.6 — 154=%6.1
EGDT 74+27 95+19 88+16 87+15 P value 0.17 0.02 0.001
P value 0.60 <0.001 <0.001 <0.001 Partial-thromboplas-

Central venous oxvgen tin time (sec)

saturation (%) Standard therapy 329+12.0 37.6+21.0 —  37.0+14.2
Standard therapy 492+13.3 660155 654+142 653x114 EGDT 33.3+x204 326*8.7 —  346x141
EGDT 486+11.2 77.3x100 71.6x10.2 704+10.7 P value 0.17 0.01 0.06
P value 0.49 <0.001 <0.001 <0.001 Fibrinogen (mg/dl)

Lactate (mmol/liter) Standard therapy 361+198 319+142 — 358+134
Standard therapy 6.9+45 49+47 59+42 39+44 EGDT 370200 300+157 — 342+134
EGDT 7.7+x4.7 43+42 55+4.2 3.0+x44 P value 0.51 0.01 0.21
P value 0.17 0.01 0.62 0.02 Fibrin-split products

Base deficit (mmol /liter) (pg/dl)

Standard therapy 89+7.5 8.0+6.4 8.6+6.0 5.1+6.7 Standard therapy  39.0x61.6 549+84.0 —  620x714
EGDT 89+8.1 47+58 6.7+5.6 2.0+6.6 EGDT 44 8+71.3 458+66.0 —  392+71.2
P value 0.81 <0.001 0.006 <0.001 P value 0.76 0.13 <0.001

Arterial pH D-Dimer (pug/ml)

Standard therapy 7.32+x0.19 7.31+0.15 7.31+0.12 7.36+0.12 Standard therapy ~ 3.66+8.45 548+1195 — 5.65+9.06
EGDT 7.31x0.17 7.35x0.11 7.33x0.13 7.40%0.12 EGDT 446+10.70 3.98+941 — 3.34+9.02
P value 0.40 <0.001 0.26 <0.001 P value 0.71 0.05 0.006

APACHE II score Platelet count
Standard therapy 204+x74  17.6%+6.2 — 159+6.4 {(per mm3)

EGDT 214+69 16.0+6.9 — 13.0+6.3 Standard therapy 205,000+ 164,000+ — 144,000+
P value 0.27 <0.001 <0.001 110,000 84000 84.000

SAPS 11 EGDT 220,000+ 156,000+ — 139,000+
Standard therapy 488+11.1 455%123 — 42.6+11.5 135,000 90,000 82,000
EGDT 51.2x11.1 421%13.2 — 369+11.3 P value 0.65 0.001 0.51
P value 0.08 <0.001 <0.001
*Plus—minus values are rnzans 8D, EGDT denotes carly gozi-cdivected therapy, APACHE II Acute Physiology and Chronic Health Evaluation, SAPS

IT Simplified Acute Physiology Score II, and MODS Multiple Organ Dysfunction Score.
1For the period from base line (0 hours) to 6 hours, the area under the curve was calculated, except for noncontinuous variables ( as indicated by dashes).
fFor the period from 7 to 72 hours, the adjusted mean value was obtained from a mixed model. /
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Hastane mortalitesi®
Tam hastalar

Adir sepsis

Septik sok

Sepsis

28 gdnlik mortalite®
&0 ginlik mortalite®
Slim nedeni**

Ani kardivovaskdler
kollaps

MOF

Standart
Tedawvi

S9{45.5)
19{30.0)
40(56.8)
44(45.4)
61(49.2)
70(56.9)

Hastanedeki 6lum nedenleri ve Kaplan-Meier egrisine gore mortalite

EGDT

38(20.5)
S(14.9)
29{42.3)
35(25.1)
40(323.2)
S0f44.3)

25/119{21.0) 12/117(10.3)

26/119(21.8) 19/117({16.2)

The NEW ENGLAND
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Relatif Risk P

0.58{0.28-0.87) 0.009
0.46{0.21-1.02) 0.06
0.60{0.26-0.38) 0.04
0.66{0.42-1.04) 0.07
0.58({0.29-0.80) 0.01
0.67({0.46-0.96) 0.02

0.02

0.27

**: Baslangicdaki & saatlik periyotta her gruptaki hasta sayisina gére degerlendirme




® Erken hedete yonelik tedavi bagarihdir

® Acil servislerden baglayarak uygulanmahdir







