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Sunum plani

o Sivi gereksinimi

o SiIvi resustasyonu

o Sivi segimi

o Vazoaktifajanlar

o Vazoaktif ajan segimi
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Initial resuscitation for sepsis and
septic shock (begin immediately)

Measure lactate level*

Hour .
2 Obtain blood cultures before
b d I administering antibiotics
u n e 3  Administer broad-spectrum antibiotics

Begin to rapidly administer 30mL/kg crystalloid
for hypotension or lactate 24 mmol/L

*Remeasure lactate if initial lactate elevated (>2 mmol/L)

Surviving Sepsis -+,
Campaign’'e®



PO2 (kPa, mmi<Q)
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STRIDE LENGTH NUMBER OF STEPS
(STROKE VOLUME) (HEART RATE)

COMBINED = CARDIAC OUTPUT



e Vaskuler tonustan etkilenir
e Artisi kalbin isini artirir
e Sepsiste genelde dusuktir

e Dolasim hacmi belirler
e Hipovolemide duser
e Stroke volumu belirler

CONTRACTILITY

(Frank-Starling)



Sepsiste sivisi eksikligi

o Mutlak sivi eksikligi

e (Goreceli sivi eksikligi

Azalmis alim

Artamis kayip

Terleme

Kusma

ishal

Kanama (DIC)
Hiperventilasyon

e Letarji
o istahsizlik
e Bilinc degisikligi




Sepsiste sivisi eksikligi

e Goreceli sivi eksikligi

e Vazopleji
e Sivi vucutta ama olmasi gerektigi yerde degildir
e Siviyl vaskuler sistemde tutan mekanizma ve/veya bariyerlerde
hasar mevcuttur
o Azalmis onkotik basing
o Hidrostatik basing??
o Endotelyal yastik defekti



Septic Shock
Bacteria White blood cells




* Crit Care. 2005 Aug 25;9(Suppl 4):513-519. doi: 10.1186/cc3753 & Review > Blood Puril, 2020;49{1-2):143-160. dol: 10.1159/000503775. Epuby 2010 Dec 18,

Microcirculation: Physiology, Pathophysiology, and
The microcirculation is the motor of sepsis Clinical Application

Golsel Guven 7, Matthlas P Hilty 1, Can Ince 2




Total body water: volume 40 litres
60% of total body weight
for a 72kg adult

Cell membrane



Sivi replasmani

@© Stabilizasyon

Optimizasyon @

@ Resiisitasyon fazi




Sivi se¢gimi




SIVI AVANTAJ DEZAVANTAJ

e Vaskuler sistemde o Kigerir
~%30’u kalir e KC yetmezliginde
e Metabolik asidoz dikkat
olusturmaz e Lactaticerir!
e Vaskuler sistemde e Hiperkloremik
~%30’'u kalr metabolik asidoz
e Kicermez olusturur

(renal yetmezlikte tercih sebebi)

o Akut sivi e Vaskuler sistemde
yetersizliginde ~%10’u kalir
higbir avantaiji e Hiponatremi

yok, onerilmez olusturur



SIVI AVANTAJ DEZAVANTAJ

e %0.9 NaClicerir

Renal yetmezlik
Kanama diyatezi
ile iligkilidirler
Sepsiste onerilmez

e Yuksek oranda
vaskuler sistemde
kalir

e SAFE trail ve SSC

guide Oneriyor

Pahali
Renal yetmezlik?

e Anemiyi duzeltir e Kan transfuzyon
e Vaskuler sistemde komplikasyonlari
kalr e YUuksek K icerir

e Spesifik kullanim



Sepsis veya septik sok hastalarinda, sivi resusitasyonunda ilk segenek olarak kullaniimasini
oneriyoruz.

Sepsis veya septik sok hastalarinda, sivi resiisitasyonunda normal salin yerine dengeli kristaloidlerin
kullaniimasinin uygun oldugunu dusunuyoruz.
Zayif 6neri, dusuk kalitede kanit dizeyi

Sepsis veya septik sok hastalarinda, ylksek hacimlerde kristaloid kullanildigi durumlarda kristaloidlerin tek
basina veriimesi yerine albumin ile birlikte verilmesinin daha uygun oldugunu disunuyoruz.
Zayif oneri, orta kalitede kanit duzeyi

Sepsis veya septik sok hastalarinda, sivi reslsitasyonu igin nisasta soltsyonlarinin kullaniimasini
onermiyoruz.
Guclu 6neri, yuksek kalitede kanit dizeyi

Sepsis veya septik sok hastalarinda, sivi resusitasyonu icin jelatin solisyonlarinin kullaniimasinin uygun
olmadigini disuiniyoruz.

Surviving Sepsis -
Campaigne"



Randomized Controlled Trial > N Engl J Med. 2018 Mar 1;378(9):829-839. BT R ATtk
doi: 10.1056/NEJMoa1711584. Epub 2018 Feb 27.

Balanced Crystalloids versus Saline in Critically Il1
Adults

Matthew W Semier ', Wesley H Self 7, Jonathan P Wanderer 1, Jesse M Ehrenfeld ', Li Wang !,

SMART TRAIL, 15.802 yetigkin YBU hastasi randomize edildi;

e Mortalite
e CRRT
e KBH
gruplar arasinda benzerdi



Randomized Controlled Trial > Am J Respir Crit Care Med. 2019 Dec 15;200{12):1487-1495,

doi: 10.1164/rcem.201903-05570C AJRCCM
_Final Version |

Balanced Crystalloids versus Saline in Sepsis. A
Secondary Analysis of the SMART Clinical Trial

Dyin 2 rd - o o 3 - , - 3 - = ™ oo
Ryan M Brown ', Li Wang 2, Taylor D Coston , Nathan | Krishnan 3, Jonathan D Casey

1.641 hastay:i iceren ikincil analizde, dengeli solisyon alanlarda;

e 30 gunluk mortalite daha dusuktu (or, 0,80; %95 GA, 0,67-0,94)

e Vazopressor ve CRRT’lI gun sayisi daha az (OR, 0,74; %95 GA, 0,59-0,93)



Editorial > Am J Respir Crit Care Med. 2019 Dec 15;200(12):1456-1458.
doi: 10.1164/rccm.201908-1669ED.

Balanced Crystalloids or 0.9% Saline in Sepsis.
Beyond Reasonable Doubt?

Paul J Young 1 2

SMART'In post-hoc analizi

e “Sepsiste, dengeli kristaloidlerin %0.9 saline kiyasla hastane ici 6liim oranini
azaltti§i iddiasi makul stiphenin 6tesinde kanit olusturmamaktadir.”

e Eldeki veriler, klinisyenlerin dengeli kristaloidleri kullanmasi yonundedir



Review > Heart Lung. 2025 Mar-Apr:70:339-359. dot: 10.1016/}.hrting.2025.01.010

Synthesis of expert opinions on fluid management in
severe sepsis: A contextual review of human albumin
and crystalloids

Christian ) Wiedermann ', Anan Zaboli ¢, Gianni Turcato

AlbUuminin kullanimi tartisiimalidir
Yuksek maliyetler olusturmaktadir
e Albuminin onkotik basinci korumada kristaloidlere gore teorik avantajina

ragmen, ¢cok sayida RCT ve meta-analiz, albimin inflzyonunun kisa veya
uzun vadeli mortaliteyi iyilestiremedigini gosteriyor



Sivi verelim ama ne kadar?

Liberal strateji Restriktif strateji



Surviving Sepsis--.

Hour-1 Bundle Campaigne"

Initial Resuscitation for Sepsis and Septi

Hipotansiyon/

Lac=4 mmol/L
durumunda hizlica 30 ml/kg
kristaloid uygulayin




M,_ Left ventricular (LV) Pressure-volume Loop Vel symote vk
wedmeatbacts Pone Lo sy grevie

Hemodynomic changes with volume resuscitation

https://www.icureach.com/post/hemodynamic-changes-in-sepsis-and-septic-shock-associated-with-vasoplegia-a-pressure-volume-diagram



Restriction of Intravenous Fluid in ICU Patients with Septic Shock

770 patients 784 patients

Fluids were given for . o ] $tandard Fluids were given as per surviving
hypeperfusion state, fluid losses, ~ . Fluid sepsis campaign, for abserved losses
dehydration, or dady intake of 1L u or dehydration, or for mainterance as
per local ICU protocols.

Median Fluid Volume in IGU 80-day Mortality

3500
3000
2500

1500
1000

Illgllll

Absolule difference, 0.1; 85% Cl, -4.7 o 4.9
CONCLUSION

Restrictive fluid stralegy did not reduce 90-day mortality in patients with septic shock compared to standard intravenous fluid therapy.



Restrictive Strategy

Vasopressors was used as the primary freatment for
sepsis-induced hypotension with no fluid maintenance or
boluses except rescue fluids for prespecified indications.

Median fluid over 6-hours (IQR): 500 (130-1097) mL
Medan fluid over 24-howrs (IQR): 1267 (555-2279) mL
Vasopressor administration during first 24 hours: 59.0%

Time to first vasopressor thrk 1.843.4,
Duration of vasopressor use during first 24-hr period (he):
9.6£100
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Early Restrictive or Liberal Fluid Management for
Sepsis-Induced Hypotension

sty i |

90 gunluk mortalite ve hastane kalis suresinde anlaml farklilik yok

DOt 10 1056/NEMo221 2663

Liberal Strategy

Recommended an initial 2000-mi intravenous infusion of satonic
crystalioid. foliowed by fuid boluses adminsierod on the basis of
cinical tnggers (e.g.. tachycarda) with "rescue vasopressors”
permitied for prespecfied indications

Medan fuld over 8-hours (IOR): 2300
Medan fluid over 24-hours (IQR




Review > Ann Intensive Care. 2022 May 28;12(1):46. doi: 10.1186/513613-022-01022-8.

Prediction of fluid responsiveness. What's new?

Xavier Monnet !, Rui Shi 2, Jean-Louis Teboul 2

Affiliations + expand
PMID: 35633423 PMCID: PMC9148319 DO 10.1186/513613-022-01022-8

e Agin s1vi yiiklenmesi
o  @Glikokalikste hasar olusturur
o  Kotii klinik sonuglarla iligkilidir

Review > Blood Puril. 2020;49(1-2):143-150, doi: 10.1159/000803775. Epub 2019 Dac 18,

Microcirculation: Physiology, Pathophysiology, and
Clinical Application

Goksel Guven 1, Matthias P Hitty ¥, Can Ince 2

Atherosclerosis  Sepsis
Ischemia-reperfusion
Kidney injury  Diabetes

Syndecan-1 \
Heparan sulfate ——
Hyaluronan

CDa4




5. Give |V fluids

Give up to 20 ml/kg fluid in divided boluses. Give
more if indicated - seek senior advice. Use
lactate to help guide further fluid therapy

suggest measuring blood lactate. of evidence

INITIAL RESUSCITATION
4. Sepsis and septic shock are medical Best practice

emergencies, and we recommend that treatment  statement

5. For patients with sepsis induced Weak, low quality of DOWNGRADE from Strong, low

hypoperfusion or septic shock we suggest that evidence quality of evidence

at least 30 mL/keg of IV crystalloid fluid should be ;

given within the first 3 hr of resuscitation. “We recommend that in the
initial resuscitation from sepsis-
induced hypoperfusion, at least
30 mL/kg of IV crystalloid fluid
be given within the first 3 hr"

6. For adults with sepsis or septic shock, we Weak , very low

suggest using dynamic measures to guide fluid quality of evidence
resuscitation, over physical examination, or
static parameters alone.

Surviving Sepsis '%
Campaign'e



Medium



Sepsiste Vazoaktif Ajan KuIIan|m|

Bacteria

Vasodulahon

dn@







e Sivi replasmanina ragmen MAP <65 mmHg
ise en erken zamanda baglayin
e En erken zamanda baslayin?

VAZOPRESSOR

TERCIiH

e Optimal doku perfuzyonu
e MAP 65 mmHg




Noradrenalin , B Tagikardi
Periferik iskemi

Adrenalin B1 e Tasikardi
e Periferi/Visseral iskemi
e Hiperglisemi

Dopamin e Tasikardi
e Periferi/Visseral iskemi
e Imminsiipresyon

Metilen mavisi cGMP bloker Yanlis SpO2
MetHb
Pulmoner vazokonstriksiyon




Review > PLOS One. 2015 Aug 3;10{8):e0129305. doi: 10.1371/journal.pone.0129305

eCollection 2015

Vasopressors for the Treatment of Septic Shock:
Systematic Review and Meta-Analysis

) 1 Ty —— p——
Tomer Avn Adi Lador Shaul Lev ¢, Leonard Leibovici ', Mical Paul ?, Alon Grossman

e 32 RCT'nin sistematik incelemesi ve meta-analizi

e Noradrenalin kullanimi;
o daha dusuk bir mortalite (RR, 0,89; %95 CI, 0,81-0,98)
o daha dusuk major advers olay riski (RR, 0,34; %95 ClI, 0,14-0,84)
o daha dusuk aritmi riski (RR, 0,48; %95 CI, 0,40-0,58) ile iligkilidir

e Dopamin kullanimi yalnizca secilmig hastalarda onerilmektedir

(mutlak veya goéreceli bradikardi ve diistik tagikardi riski olan hastalar)



Randomized Controlled Trial > N Engl J Med. 2008 Feb 28;358(93877-87

Vasopressin versus norepinephrine infusion in
patients with septic shock

Jamées A Russe Keith R Walley, Ioel Singer, Anthony C Gordon, Paul C Hébert, D lames Cooper

e VASST calismasi,
o siddetli septik sok hastalarinda noradrenaline vazopressin (0,01-0,03 U/dak)
eklenmesi 28 gunluk mortaliteyi degistirmedi

o Hafif septik soklu alt grupta, norepinefrine vazopressin eklenmesi 28
gunluk mortalitede azalma ile sonuglanmistir (%26,5'e karsi %35,7, P=0,05)



Randomized Controlled Trial. > JAMA. 2016 Aug 2;316{55:509-18. dot 10.1001/5ama.2016.10485

Effect of Early Vasopressin vs Norepinephrine on
Kidney Failure in Patients With Septic Shock: The

VANISH Randomized Clinical Trial

18 merkez, septik soklu hastalar

28 gunluk mortalitede fark gozlenmedi
(%30,9'a kars1 %27.5; RR, 1,13 [%95 GA, 0,85-1,51])

Vazopressin kullanimiyla CRRT gereksiniminde bir azalma gozlendi
(RR, 0,71; %95 GA 0,53-0,97).



1 /7ama.2018.4528

Review > Crit Care Clin. 2019 Apr;35(2):247-261. doi: 10.1076/j.ccc.2018.11.004.

Association of Vasopressin Plus Catecholamine Epub 2019 Jan 23.
Vasopressors vs Catecholamines Alone With Atrial
Fibrillation in Patients With Distributive Shock: A Vasopressin in Vasodilatory Shock

Systematic Review and Meta-analysis
Ida-Fong Ukor 7, Keith R Walley 2

z 1y y L 2 ) BN o 1 In 5
William F Mcintyre KevinJUm Waleed Althazzani Alexandra P Lengyel Ludhemila H.

e VazopressintNorepinefrin kombinasyonun erken kullanimi, geleneksel vazoaktif
ajanlarla iliskili adrenerjik yuku ve olumsuz etkilerini azaltir



> Intensive Care Med. 2027 Nov;47(11):1181-1247. doiz: 10.1007/500134-021-06506-y.

Epub 2021 Oct 2 | ||| .\---i‘-“ C

...........

Campalg%

Surviving sepsis campaign: international guidelines
for management of sepsis and septic shock 2021

e Hedef MAP'I elde etmek i¢in noradrenaline ek olarak vazopressin uygulayin

o NA gereksinimini azaltir
o Adrenerjik agiri yuklenmeye bagli yan etkileri azaltir



VAZOAKTIF AJAN YONETIMI

Ilk segenek olarak
Noradrenalin kullanin

Vazopressor kullanan septik
Soklu hastalarda

MAP 65 mmHg hedefle

invaziv monitérizasyon

Santral ven6z yol mimkiin
degilse

Perifer damar yolundan
uygulamayi dusun

Distik-orta doz NA ile hedef
MAP elde edilemiyorsa

Vazopressin
eklemeyi disunun

Yeterli sivi replasmanina ve
kan basincina ragmen
kardiyak disfonksiyona egilk
eden hipoperfiizyon bulgulari
varsa

—— e -

Dobutamin eklemeyi
disunin ya da
Adrenalin’e gegin

dusunun
C* 0 neen ron sn e e LY o e g
Hedef MAP elde QUIMVIVITTE OEPSIS
edilmediyse Adrenalin Car‘npaign o
disunin
Glgli Greri Zayif Gneri
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