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Hipotansiyon, Hipoperfiizyon, Organ Disfonksiyonu
Hercules Kills Cerberus, Renato Pettinato, 2001 in Zuccaro Palace, Italy.
Crit Care Med 32:11 (suppl), 2004
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Genel bulgular

Ates (> 38.3°C)

Hipotermi (internal/core sicaklik < 36°C)

Kalp hizi > 90/dk

Takipne

Mental durumda degisiklik

Belirgin 6dem veya pozitif sivi dengesi (> 20 mL/kg/24 st)

Hiperglisemi (plazma glukoz > 140 mg/dL), diyabetik olmayanlarda

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



Inflamatuar degiskenler

Lokositoz (WBC sayisi > 12,000 plL-1)

Lokopeni (WBC sayisi < 4000 plL-1)

Normal WBC sayisi ve %10 dan fazla immatur form

Plazma C-reaktif proteinin normal degerin 2xSD Uzerinde olmasi

Plazma Prokalsitonin diizeyinin normal degerin 2xSD lzerinde olmasi

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



Agir Sepsis

Sepsise bagli hipotansiyon (SAP < 90 mmHg, MAP < 70 mmHg veya SAP
azalmasi > 40 mm Hg)

Laktat diizeyinin artmasi (> 1 mmol/L), kapiller geri dolumda azalma veya
‘mottling’

Ditrez < 0.5 mL/kg/st, 2 st’den fazla sliren yeterli sivi tedavisine ragmen
ALl - PaO,/FiO, < 250, infeksiyon kaynagi pnémoni degilse

ALl - PaO,/FiO, < 200, infeksiyon kaynagi pndmoni ise

Kreatinin > 2.0 mg/dL (176.8 pumol/L)

Bilirubin > 2 mg/dL (34.2 umol/L), ileus

Trombosit sayisi < 100,000 pL, Koagilopati (INR> 1.5)

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



hipotansiyon/hipoperflizyon organ disfonksiyonuna yol acar!

Miyokard disfonksiyonu

ALI/ARDS

Sok karacigeri

PP L Esy

Barsak iskemisi




Yetersiz doku perfliizyonu nasil

degerlendirilir?
- Global-



- Hemodinamik degiskenler

* Arteriyel kan basinci

e Kardiyak dolum basinclari (CVP, LAP, PAP)
* Kalp debisi

* Oksijen sunumu

- Metabolik degiskenler

* Laktat duzeyi
* ScvO, veya SvO,

- Klinik degiskenler

e Kapiller dolum
* |drar cikisl



Yeterli plazma volimu

* Kalp debisinin saglanmasi
* Yeterli doku perfliizyonu

Elektrolitler

e Kardiyovaskiler fonksiyonlar
* Norolojik fonksiyonlar
 Noromuskduler fonksiyonlar



atim volUmunidn artirilmasi

preload’un artirilmasi pulmoner 6demin dnlenmesi



Intravaskuler volumiin degerlendirilmesi
N
CVP
(1-10 mmHg ort: 5 mmHg)
Sag ventrikul diyastol sonu volim gostergesi

saglikl kalpte sag-sol ventrikul performanslari paralel
oldugundan sol ventrikil dolumu hakkinda da bilgi
verir

Sonuc klinik bulgularla birlikte degerlendirilmelidir




Sivi yanitini izlemede preload
parametreleri olan CVP ve PCWP’nin tek
basina kullanilmasi 6nerilmemektedir

End-diastolik volimlerin degerlendirilmesinde
dinamik- volumetrik dlcimler en hassas yontemlerdir




* Pulse Contour Cardiac Output (PICCO)

X T
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* The PICCO-Technology is also available as a stand-alone device, to
be combined with every bedside patient monitoring system.

Santral bir venoz yol
Femoral arter kateteri
Daha az invaziv

For more information please refer to your local PULSION representative (page 25) or visit www.pulsion.com

§ PULSION

Pulmoner arter kateteri @

Transpulmoner termodiltisyon

Arteriyel nabiz kontur analizi

Hemodinamik ve volimetrik yonetim



“Fluid Challenge”

Akut hipovolemi suphesi olmayan hastalarda kullanilabilecek
‘dinamik’ bir yaklasimdir

Preload artisi saglayarak sivi resiisitasyonuna kardiyovaskdler
yanitin degerlendirilmesi

Sivi aciginin tamamlanmasi (olumlu yanit alinirsa)

Gereksiz sivi yuklenmesinin olumsuz etkilerinden kacinmak
(akciger !)

Vincent JL: Fluid challenge revisited. Crit Care Med, 2006



“Fluid Challenge”

Kristalloid veya kolloidler kullantlir

500-1000 ml kristalloid veya 300-500 ml kolloid
30 dk
Hedefler: tasikardi, hipotansiyon, oliglri

Vincent JL: Fluid challenge revisited. Crit Care Med, 2006



Plazma Voliimiinii Artirmak i¢in Kullanilan

Soluisyonlar
Kristalloidler

Glukozlu-glukozsuz, diisiik mol. agirlikl elektrolit igcerirler
* |zotonik (%0.9 NaCl), Ringer laktat

* Hipotonik (%5 Dekstroz-sudaki)

* Hipertonik (%3-7.5 NaCl)

Kolloidler
Proteinler, nisasta (glukoz polimerleri) gibi biiyiik mol. agirlikh sol.
e Albimin, TDP, PPF (dogal kolloidler)
* Dekstran —

* Jelatin — (sentetik kolloidler)
 HES




Kristalloid Sollisyonlar

Avantajlari

* Ucuz

* intravaskiler-interstisyel kompartmana etkili
* Koagulopati ve allerjik reaksiyon olusturmaz
e Periferden verilirler

Dezavantajlari

e Ekstraseluler sivi volimuna artirir
Interstisyel 6dem

Akc. kompliansinda azalma
Oksijenasyonda bozulma
Metabolik asidoz



Kolloid Soluisyonlar

Avantajlari

e Az volum-etkin iv hacim
e Periferik 6dem olusturmaz

Dezavantaijlari

e Volim yuku olusturabilir

* Metabolize edilmeleri gerekir (organ disfonksiyonu)
e Koaglilasyonu bozabilirler (antitrombotik etki)

e Allerjen olabilirler



“Fluid Challenge”

Kristalloid veya kolloidler kullantlir

500-1000 ml kristalloid veya 300-500 ml kolloid
30 dk

Hedefler: tasikardi, hipotansiyon, oligliri

Vincent JL: Fluid challenge revisited. Crit Care Med, 2006
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\§ /Il Surviving
> ) Sepsis
ampaign

2008 rehber; 2012 rehberi
/1 Oneri > 110 Oneri

Dellinger RP et al.

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

Crit Care Med 2013; 41:580-637


http://www.survivingsepsis.org/

Baslangi¢ resiisitasyon

Oneriler Diizey

Sivi resusitasyonunda hedef 1C

CVP: 8-12 mmHg
(MV hastalarinda =12 mm Hg)

MAP = 65 mmHg 1C
idrar cikisi 2 0.5 ml/kg/st 1C
Scvo, (%70) veya Svo, (%65) 1C

Dellinger RP et al. SSC 2012,
Crit Care Med 2013; 41:580-637




The New England Journal of Medicine

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

EmanveL Rvers, M.D.
ALEXANDRIA Muzzin, B.S

M.P.H. BrRyant Ncuven, M.D.
, BERNHARD KnoBLicH, M.D. Eowaro PETERSON, PH.D. AND IVIICHAEL TOMLANC'JI..H M.D.

Suzanne Havstap, M A, Juue RessLer, B.S

FOR THE EARLY GoaL-DiRecTep THERAPY COLLABORATIVE GROUP

ABSTRACT

Background Goal-directed therapy has been used
for severe sepsis and septic shock in the intensive cars
unit, This approach involves adjustments of cardiai
preload, afterload, and contractility to balance oxygen
lelivery with oxygen demand, The purpose of thi
study was to evaluate the efficacy of early goal-direct
ad therapy before admission to the intensive care unit,

HE systemic inflammatory response syn-
drome can be self*limired or can progress 1o
severe sepsis and sepric shock.! Along, this
continuum, circulatory abnormalities (intra
vascular volume depletion, peripheral vasodilatation,
myocardial depression, and increased metabolism) lead
to an imbalance berween systemic oxygen delivery and
oxveen demand, resulting in global tissue hypoxia or




SIRS criteria and systolic
blood pressure =90 mm Hg
or lactate =4 mmol/liter

\

Assessment
and
consent

Early goal-
directed therapy
{n=130)

Standard therapy in
emergency department
(n=133)

Randomizzation
(n=263)

Vital signs, laboratory
datz, cardiac monitoring,
pulse oximetry, urinary
catheterization, arterial and
central venous catheterization

CVP =8-12 mm Hg

—>

CVP =8-12 mm Hg

Continuous
ScvO, monitoring

Standard
care

MAP =656 mm Hg

and

early goal-directed

Urine output
therapy for =6 hr

=0.5 ml'kg’hr

MAP =65 mm Hg

Urine output

=0.5 ml/kg/hr

Hospital
admission

P

\

Vital signs and laboratory
data obtained every
12 hr for 72 hr

Did not
complete 6 hr
{(n=14)

Did not
complete 6 hr
(n=13)

Follow-up

Scv0, =70%

y

Sa0, =93%

Hematocrit =30%

Cardiac index

VO3

Rivers E, N Engl J Med, 2001



Kristalloid/kolloidlerle sivi tedavisi
CVP: 8-12 mmHg

Vazoaktif ajanlar (dobutamin)
MAP = 65 mmHg

Eritrosit susp. Mortalite
Hct > %30 %46.5 - %30.5
Ditirez > 0.5 ml/kg/st

Entibasyon, sedasyon, paralizi

ScvO, veya SvO,= % 70

Rivers E, N Engl J Med, 2001



Sivi Tedavisi

Oneriler Diizey
Baslangic sivi resusitasyonunda kristalloidler 6nerilir 1A
Baslangic sivi resisitasyonuna albimin eklenmesi 6nerilir 2B
Molekiler agirhigr > 200 Da ve/veya substisyon derecesi > 0.4 olan HES 1B
solisyonu onerilmez
Serum laktat diizeyi normal olmali 2C

Dellinger RP et al. SSC 2012,
Crit Care Med 2013; 41:580-637




The NEW ENGLAND JOURENAL of MEDICINE

‘ ORIGINAL ARTICLE

Hydroxyethyl Starch 130/0.42 versus
Ringer’s Acetate in Severe Sepsis

Anders Perner, M.D., Ph.D., Nicolai Haase, M.D.,
Anne B. Guttormsen, M.D., Ph.D., Jyrki Tenhunen, M.D., Ph.D.,
Gudmundur Klemenzson, M.D., Anders Aneman, M.D., Ph.D,,

Kristian R. Madsen, M.D., Morten H. Megller, M.D., Ph.D., Jeanie M. Elkjaer, M.D.,
Lone M. Poulsen, M.D., Asger Bendtsen, M.D., M.P.H., Robert Winding, M.D.,
Morten Steensen, M.D., Pawel Berezowicz, M.D., Ph.D., Peter Sge-Jensen, M.D.,
Morten Bestle, M.D., Ph.D., Kristian Strand, M.D., Ph.D., Jergen Wiis, M.D.,
Jonathan O. White, M.D., Klaus ]. Thornberg, M.D., Lars Quist, M.D.,
Jonas Nielsen, M.D., Ph.D., Lasse H. Andersen, M.D., Lars B. Holst, M.D.,
Katrin Thormar, M.D., Anne-Lene Kjzaeldgaard, M.D., Maria L. Fabritius, M.D.,
Frederik Mondrup, M.D., Frank C. Pott, M.D., D.M.Sci., Thea P. Meller, M.D.,
Per Winkel, M.D., D.M.Sci., and Jern Wetterslev, M.D., Ph.D.,
for the 65 Trial Group and the Scandinavian Critical Care Trials Group*

Perner A. NEJM 2012; 367: 124-34



Sivi Tedavisi

Sonug HES Ringer asetat % 95 Ci p-degeri
Renal
replasman 87 (22) 65 (16) 1.35(1.01-1.80) 0.04
tedavisi

Perner A. NEJM 2012; 367: 124-34



The NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE

Hydroxyethyl Starch or Saline for Fluid
Resuscitation in Intensive Care

John A. Myburgh, M.D., Ph.D., Simon Finfer, M.D., Rinaldo Bellomo, M.D.,
Laurent Billot, M.Sc., Alan Cass, M.D., Ph.D., David Gattas, M.D.,

Parisa Glass, Ph.D., Jeffrey Lipman, M.D., Bette Liu, Ph.D., Colin McArthur, M.D.,
Shay McGuinness, M.D., Dorrilyn Rajbhandari, R.N., Colman B. Taylor, M.N.D.,
and Steven A.R. Webb, M.D., Ph.D., for the CHEST Investigators
and the Australian and New Zealand Intensive Care Society Clinical Trials Group*



Sonug HES Salin % 95 Cl p-degeri
Renal
replasman 235/3352 196/3375 1.21 (1.00-1.45)| 0.04
tedavisi (7.0) (5.8)

Myburgh JA. NEJM 2012; 17:1-11



Sivi Tedavisi

Oneriler Diizey

Hipovolemi siiphesi olan sepsise bagli doku hipoperfiizyonunda “fluid 1B
challenge’ onerilir (= 1000 ml kristalloid, ilk 4-6 st icin min. 30 ml/kg )

Bazi hastalarda daha fazla ve daha hizl sivi gerekebilir 1B

Molekiler agirhgr > 200 Da ve/veya substisyon derecesi > 0.4 olan HES 1B
solliisyonu onerilmemektedir

Hemodinamik dizelme oldugu sirece ‘fluid challenge’ uygulanmasi 1C
onerilir

Dellinger RP et al. SSC 2012,
Crit Care Med 2013; 41:580-637
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hipotansiyon




Vazopressor Tedavi

Oneriler Diizey
Vazopressor tedavide baslangic hedefi olarak MAP > 65 mm Hg 1C
Ik secilecek vazopressér norepinefrin 1B
Ortalama arter basincini sirdirebilmek icin ilave vazopressor 1B
gerektiginde epinefrin 6nerilir
Norepinefrine 0.03 {i/dk vazopressin eklenebilir 2C
Norepinefrine alternatif olarak secilmis hastalarda, aritmi riski, CO 2C

ve/veya KH l:hastalarda dopamin 6nerilir

Dellinger RP et al. SSC 2012,
Crit Care Med 2013; 41:580-637




e NEW ENGLAN D
JOURNAL o MEDICINE

ESTABLISHED IN 1812 MARCH 4, 2010 VOL. 362 NO. 9

Comparison of Dopamine and Norepinephrine
in the Treatment of Shock

Daniel De Backer, M.D., Ph.D., Patrick Biston, M.D., Jacques Devriendt, M.D., Christian Mad|, M.D.,
Didier Chochrad, M.D., Cesar Aldecoa, M.D., Alexandre Brasseur, M.D., Pierre Defrance, M.D.,
Philippe Gottignies, M.D., and Jean-Louis Vincent, M.D., Ph.D., for the SOAP Il Investigators*




Inotropik Tedavi

Oneriler Diizey

Dobutamin inflizyonu baslayin veya vazopressore ekleyin: 1B
 miyokard disfonksiyonu
* hipoperflizyon bulgulari varsa

Kardiyak indeksi ‘supranormal’ dulzeylere cikaracak vyaklasimlar 1B
onerilmemektedir

Dellinger RP et al. SSC 2012,
Crit Care Med 2013; 41:580-637




Yetersiz doku perfliizyonu nasil

degerlendirilir?

- Mikrosirkulasyon -



Mikrosirkuiilasyonun monitorizasyonu

4.
5.

Laser Doppler

Videomikroskopik teknikler

‘Nailfold” mikrovideoskopi

OPS-SDF

Braedius Scientific ™™

Doku PO, veya SO, 6lcimu

PO, elektrodlari

Near-infrared spektroskopi (NIRS)

Okllzyon testleri

Indirekt 6lgtimler (doku CO, ve mikrodiyaliz)

De Backer D, et al. Monitoring the microcirculation
J Clin Monit Comput 2012;26, 361-366



Portabl near-infrared spektroskopi (NIRS)



Saglikh gonulli Septik sok

De Backer D, et al. Microvascular blood flow is altered in patients with sepsis
Am J Respir Crit Care Med 2002:166, 98-104


http://ajrccm.atsjournals.org/content/166/1/98/F1/graphic-2.large.jpg
http://ajrccm.atsjournals.org/content/166/1/98/F1/graphic-1.large.jpg

Critical Care Medicine:

March 2013 - Volume 41 - Issue 3 - p 791799
doi: 10.1097/CCM.0h013e3182742e8h

Clinical Investigations

Microcirculatory Alterations in Patients With Severe Sepsis: Impact of Time of Assessment and

Relationship With Outcome*

De Backer, Daniel MD, PhD; Donadello, Katia MD; Sakr, Yasser MD, PhD; Ospina-Tascon, Gustavo MD; Salgado, Diamantino MD; Scolletta, Sahino MD; Vincent, Jean-Louis MD, PhD, FCCM

Abstract

Objectives: Sepsis induces microvascular alterations that may play an important role in the development of organ dysfunction. However, the relationship of these alterations to
systemic variables and outcome is still not well defined. ¥Ye investigated which factors may influence microcirculatory alterations in patients with severe sepsis and whether these
are independently associated with mortality.

Design: Analysis of prospectively collected data from previously published studies by our group.

Setting: A 36-hed, medicosurgical university hospital Deparment of Intensive Care.

Patients: A total of 252 patients with severe sepsis in whom the sublingual microcirculation was visualized using orthogonal polarization spectral or sidestream darkfield imaging
technigues.

Measurements and Main Results: Microcirculatory measurements were ohtained either early, within 24h of the onset of severe sepsis (n= 204), or |later, after 48h (n= 48). When
multiple measurements were ohtained, only the firstwas considered. Although global hemodynamic variahles were relatively preserved (mean arterial pressure 70 [65-77] mm Hag,
cardiac index 3.3 [2.7-4.0] Umin.m¢, and SvO, 68.3 [62.8-74.7]%), microvascular variables were markedly altered (proportion of perfused small vessels 65 [50-74]%,
microvascular flow index 2.15 [1.80-2.60], and heterogeneity of proportion of perfused small vessels 35 [20-50]%). Among microcirculatory variables, proportion of perfused small
vessels was the strongest predictor of outcome (receiver operating characteristic curve area 0.818 [0.766-0.871], p < 0.001). Survival rates decreased markedly with severity of
alterations in the proportion of perfused small vessels (70% and 75% in the two upper proportion of perfused small vessel quartiles compared with 3% and 44% in the two lower
guartiles, p = 0.0001). Multivariable analysis identified proportion of perfused small vessels and sequential organ failure assessment score as independent predictors of outcome.
Microcirculatory alterations were less severe in the later than in the earlier (proportion of perfused small vessels, 74 [57-82]% vs. 63 [48—71]%, p= 0.004) phase ofsepsis. In
multivariahle analysis focused on the eany period of sepsis, proportion of perfused small vessels and lactate were independent predictors of outcome.

Conclusions: Microcirculatory alterations are stronger predictors of outcome than global hemodynamic variables.




Demetler

* Ab 6ncesi kan kultird alin
 1sticinde genis spekt. Ab.
e Laktat olcimu

e Hipotansiyon (MAP < 65
mmHg) ve/veya laktat > 4
mmol/It durumunda:

CVP < 8-12 mmHg ise sivi
resusitasyonu

- ilk secenek: kristalloidler
MAP < 65 mmHg ise vazopressor
- ilk secenek: norepinefrin

e Akcigeri koruyucu
ventilasyon

TV: 6ml/kg
e Kan sekeri kontroli
KS <180 mg/d|

Dellinger RP et al. SSC 2012,
Crit Care Med 2013; 41:580-637



ORIGINAL ARTICLE

Current approach to the haemodynamic management of
septic shock patients in European intensive care units: a

cross-sectional, self-reported questionnaire-based survey
Christian Torgersen, Martin W. Dinser, Christian A. Schmittinger, Ville Pettila, Esko Ruokonen,

Volker Wenzel, Stephan M. Jakob and Jukka Takala

Background and objective The aim of this survey was

to investigate clinicians’ current approach to the haemodynamic
management and resuscitation endpoints in septic shock.
Methods This cross-sectional, self-reported questionnaire-
based survey was sent to the clinical director of selected ICUs in
16 European countries. The questionnaire consisted of two
parts and 25 questions. The first part retrieved general
information on the hospital and ICU, and the second part of the
questionnaire collected detailed information on the approach to
haemodynamic management of septic shock.

Results Of 481 clinicians invited to participate, 237 (49.3%)
responded. Ninety-two questionnaires were excluded because
of more than 20% missing responses, rendering 145 (30.1%)
for statistical analysis. Administration of albumin (P=0.007),
gelatine preparations (P=0.002), Ringer's solution (P =0.02)
and isotonic saline (P=0.001) for fluid resuscitation varied
between respondents from different countries. Further
differences between respondents from different countries were
observed for the choice of the first-line inotropic drug

(P< 0.001), use of supplementary vasopressin (P=0.02),
supplementary fludrocortisone (P = 0.05) and measurement of
cardiac output with the transpulmonary thermodilution
(P=0.001), lithium dilution (P=0.004) and oesophageal
Doppler (P= 0.005) technique. Mean arterial blood pressure
(879%), central venous oxygen saturation (65%), central venous
pressure (59%), systolic arterial blood pressure (48%), mixed
venous oxygen saturation (42%) and cardiac index (42%) were
the six haemodynamic variables most commonly claimed to be
used as resuscitation endpoints.

Conclusion The current approach to the haemodynamic
management of septic shock patients in a selected cohort of
European ICU clinicians is in agreement with the Surviving
Sepsis Campaign guidelines with the exception of the
haemodynamic goals.

Eur J Anaesthesiol 2011;28:284-290

Published online 19 November 2010

Keywords: Europe, haemodynamic management, resuscitation endpoints,
seplic shock




1. MAP
2. 5¢cv0,
3. CVP
4. SAP
5.5v0O,
6. Cl

%87
%65
%59
%48
%42
%42

Torgersen C, et al. Eur J Anaesthesiol 2011; 28:284-290
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