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Tanim

= Sok, akut olarak sirkiilatuar fonksiyonun
bozulmasi, doku perflizyonunda yetmezlik
ve hemostatik mekanizma diizeninin
bozulmasiyla karakterize klinik bir
sendromdur.

= Temel patogenetik mekanizma dokularin
hipoperflizyonu .
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VO,=KOx1,34xHbx(Sa0,-SvO,,
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VO,=KOx1,34xHbx(Sa0,-SvO,)

DOKULAR

12/29/2015 YOGUN BAKIM BILIM DALI




CaO,

Hb miktari

Miyokardiyal

Kontraktilite Afterload
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Hucresel enerji uretimi ve normoksi

Gluconeogenesis l

GLUCOSE Oxaloacetate

2 PYRUVATE
2 NADH + 2H' )
2 NAD* ‘T

2 LACTATE

Krebs cycle

Alanine

Hucresel enerji uretimi ve disoksi
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Kritik oksijen dagilimi
Patolojik
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Oksijen dagilimi
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HIPOVOLEMIK SOKUN SINIFLAMASI

Kan kaybi- mi

< 750ml

750-1500ml

1500-2000ml

>2000ml

Kan kaybi-%

<%15%

%15-30

%30-40

>%40

Nabiz

<100/dk

< 100/dk

120-140/dk

>140/dk

KB

N

N

W

Wi

Nabiz vurusu
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Kapiller refil
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SS

14-20/dk

20-30/dk

30-40/dk

>40/dk

>30ml/sa

Oliguri

Oligoanduri

Andur,

Hafif anksiyete

Anksiyete

Konflzyon

Letarj,




DIGER SOK TIPLERI iLE AYIRICI TANISI

Da-vO, | SvO,

Kardiyojenik
sok

Septik sok




Hipotansiyon

SKB < 90 mmHg veya > 40 mmHg diistis
OKB < 65 mmHg

SKB + 2 x DKB
OKB = 3

Sokun erken doneminde hipotansiyon
olmayabilir

Her hipotansiyon da sok degildir

» Kronik hipotansiyon, ilaca bagli, otonomik
disfonksiyon, vazovagal senkop




Hipotansif Hasta

Hava yolunu gtivenlik altina
al solunumu stabilize et
damar yollarmi ag¢ bolus sivi
ver ve lab testlerini al

Alternatif etyolojileri diistin
Kronik hipotansiyon, ilaca
bagli, vazovagal, periferik
vaskiiler hastalik

\J

Yasam kurtarict miidahale gereklimi ?

Kisa Oykii ve muayene

Resusitasyon

Hedefe yonelik oykii ve muayene.
Diizletilebilecek sorunlara bak. Or
pnomotoraks, kardiyak tamponat,
sepsis i¢in antibiyotik




TEDAVIDE TEMEL NOKTALAR

6. Yeterli IV voliime ragmen hipotansyon

o Once noradrenalin yoksa dopamin

7. Direngli hipotansyon veya giderek bozulan
doku oksijenizasyonu bulgular

o Jleri hemodinamik monitor
PAC

Picco
EKO
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HIPOVOLEMIK SOK TEDAVISI

= Volum replasmani-

[zotonik kristalloidler
Hipertonik kristalloidler
Kolloidler

Trombositler




SIVI TIPLERI

HANGI SIVIYI KULLANMALIYIM?




Resusitasyon Sivilari

Fizyolojik verilere ragmen kolloidlerin kristalloidlere
tistinltigii yoktur

; tercih edilen kolloid soliisyonu
o Maliyet
o Travmatik beyin hasarinda mortalite artabilir

RRT gereksiniminde artis
Artmis mortalite ?

- metabolik asidoz ve AKI

Giuivenlik ?




Kristaloidler

= Molekiiler agirliklar1 < 6000 dalton
= Disuk viskozite

m Izotonik sivi verildikten 30 dakika sonra

bolmeler arasinda dagilma olusmaktadir. Iki
saat 1cinde verilen sivinin %20’sinden daha
az1 damar 1¢1 alanda kalmaktadr.
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Standart intravenoz solusyon nedir
?

Normal degildir

Standart degildir




Table 1|Composition of 0.9% saline and some commonly used balanced crystalloids

0.9% Sodium Ringer's  Ringer's  Plasma-lyte Plasma-Lyte A Sterofundin/
Human plasma chloride Hartmann's  lactate acetate 148 pH 74 Ringerfundin

Osmolarity (mOsm/l) 275-295 308 278 273 276 295 295 309
pH 135-745 45-7)) 50-70 60-75 6.0-80 4080 /4 5159
Sodium (mmol/l) 135-145 154 131 130 130 140 140 145
Chloride (mmol/l) 94-111 154 M 109 112 98 98 127
Potassium (mmol/ 3553 0 5 4 5 5 5 4
Calcium (mmol/l 2226 0 2 14 1 0 0 25
Magnesium (mmol/) 0810 0 0 0 1 15 15 1
Bicarbonate (mmol/l) 2432

Acetate (mmol/l) 1 2] 27

Lactate (mmol/l) 12 0 0

Gluconate (mmol/) 0 23 23

Maleate (mmol/l) 0 0 0

Na:Cl ratio 121:1 to 1541 '




IV 7%0.9salin kullanmanin yan etkileri

Metabolic * Hyperchloremic acidosis
 #Need for buffers to correct acidosis

Possible damage to the endothelial glycocalyx
Body water i : ,
% Interstitial fluid volume leading to edema

Renal edema and capsular stretch leading to intrarenal
tissue hypertension

Renal vasoconstriction, § renal blood flow and renal
tissue perfusion
e | Glomerular filtration rate, urine volume, and sodium
excretion




IV 7%0.9salin kullanmanin yan etkileri

. . * Gastrointestinal edema, intestinal stretch
Gastrointestinal

* |leus, impaired anastomotic healing

. * AIntraoperative blood loss
Hematological
» #Need for blood product transfusion

* A Postoperative complications
Clinical * 4 Mortality
outcomes * }Incidence of acute kidney injury and need for renal
replacement therapy




Hiperkloremi ve Mortalite

m Asidozun mortalite ile iliskisi olabilir
ama

m Asidozun nedeni onemlidir

= Sadece hiperkloremi ile iligkiyi ortaya
koymak zor




Hiperkloremi ve Mortalite

= Laktat dl¢timii yapilmis olan 851 YB hastasi
= Asidoz var ise mortalite % 45, yok ise % 26

Hospital Mortality Associated with Type of Metabolic
Acidosis
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Lactate (n = 239) SIG{(n=204) Chlonde (n = 105) None {(n = 303)

Anion responsible for majority of metabolic acidosis

Critical Care 2006, 10:R22




Hiperkloremi ve Mortalite

= Baz agig1 > 2 olan YB hastalar

TasLe 3. Patient distribution by acidosis type TaLE 4. Hyperchloremic group vs. combined high and mixed
T , anion gap group
Acidosis type Number of patients  Percent
Hyperchloremic Combined P
_Hyperchloremic 37 49.0% group group value
Lactic 3 4.0% Number of Patients 37 38
Ketotic 1 1.3% Mean Age 539:+198 5481229 085
Uremic 0 0.0% Male Sex (%) 54 60 0.71
Mixed: Hyperchloremic, lactic 30 40.0% APACHE I 122£601 15275 010
Mixed: Hyperchloremic, kefotic 2 2.7% :jea” UBS A IAIoE  104z08  UW
, , , . ean Estimated Blood
Mixed: Hyperchloremic, uremic - 2.1% Loss (ml) 1088 + 1835 1343+1930 0.61
Mean resuscitation (ml) 5598 + 3950 6500 £ 5227 0.41
Mean Lactate (mg/dl) 152029 3922 <0.001
Mean BD 53125 7854 0.01
Deaths 4 13 003

SHOCK, Vol. 17, No. 6, pp. 459-462, 2002



Hiperkloremi ve Mortalite

Table 4 Logistic regression model for hospital monality rate:
final model plus SIG

Variable Coefficient P Odds ratio

zo0s{ o (95% confidence interval)

_; ----- SOFA + age

& — SOFA + age + albumin Constant 8.828

c + chlonde L i . - )

s Age 0.024 027 1.024 (1.003-1.046)
SOFA score 0.181 002 1.199 (1.070-1 343)
Albumin (0.643 025 0.526 (0.3000921)
Chloride 0.063 011 1.065 (1.015-1.118)
SIG 0.050 251 1.051 (0.966-1.144)

Klor ve albumin diizeyi mortalitenin
SOFA + klor + albumin mortaliteyi

daha iyi belirler

bagimsiz belirleyicisi.

Journal of Critical Care (2011) 26, 175-179



Kolloidler

= Yuksek ozmolarite

= Kristaloidlerden cok daha uzun sireler
damar i¢1 alanda kalma egilimindedir.

= Yiksek onkotik basing

12/29/2015 YOGUN BAKIM BILIM DALI




Sentetik Kolloidler

(HES)
= %6, molekiiler agirlik 130 kD
» Maks. Giinliik doz 30 - 50 ml/kg/ gtin




SAFE Calismasi

= 6045 yogun bakim hastasi

= Tim yogun bakim kalis: stiresince
s1v1 resusitasyonu i¢in %4 albiimin
veya serum fizyolojik.

BM] 2006;333:1044.




Table 5 Primary and secondary outcomes stratified by baseline serum albumin concentration 25 g/l or less and more than 25 g/1. Values are means
(standard deviations) unless stated otherwise

Outcome Albumin group Saline group Odds ratio (95% Cl) Absolute difference (95% CI) P value

Baseline serum albumin <25 g/l

Status at 28 days: n=1228 n=1223 — — —
No (%) dead 291 (23.7) 321 (26.2) 0.87 (0.73101.05) — 0.4
No (%) alive in intensive care 5 (44) 3 (27) 166 (1.07102.58) — 0.02
No (%) alive in hospital 33 (271) 322 (26.3) 1.04 (0.8710 1.25) - 0.66

Length of stay in intensive care unit 6.9 (69) 6.5 (64) — 032 (-0.21100.84) 0.24
(days)

Length of hospital stay (days) 16.8 (9.5) 16.4 (9.5) — 040 (-0.35101.16) 0.30

Duration of mechanical ventilation 48 (65) 46 (58) — 0.22 (-0.27100.71) 037
(days)

Duration of renal replacement therapy 06 (24) 06 (24) - 0.01 (-0.18100.20) 0.89
(days)

Baseline serum albumin concentration »25 g/l

Status at 28 days: n=1784 n=1805 — — —
No in group 1784 1805 — — -
No (%) dead 363 (19.9) 334 (18.9) 1.10 (0.9210 1.28) - 0.33
No (%) alive in intensive care unit 3 (22) 40 (22) 099 (0.63t01.54) — 0.95
No (%) alive in hospital 376 (21.1) 436 (24.2) 0.84 (0.73100.98) — 0.03

Length of stay in intensive care unit 6.2 (6.3) 6.2 (62) — 0.09 (-0.31100.50) 0.6
(days)

Length of hospital stay (days) 144 (95) 15.0 (9.7) — -0.60 (-1.23100.03) 0.06

Duration of mechanical ventilation 44 (58) 43 (56) — 0.16 (-0.211t00.53) 0.39
(days)

Duration of renal replacement therapy 04 (21) 0.3 (1.6) — 0.12 (-0.00 to 0.25) 0.05

(days)




DUsUK MOLEKUL AGIRLIKLI HES.
CHEST CALISMASI

m 7000 YBU hastasi
= 3315 HES, 3336 SF

A Probability of Survival

1.0+

|:]_9_

Probability of Survival




DUSUK MOLEKUL AGIRLIKLI HES.

CHEST CALISMASI

A Serum Creatinine B Urine Output
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'HES 11e daha fazla RRT

] * Daha fazla kan
4 transfiizyonu ;
ot i * Daha fazla yan etki

HES 3260 2197 2899 span 130 L£3a wma 8l swvw  eawz  wvwe 1292 1071 8
Saline 3283 2353 1916 2196 E- 4 ll:Jl l{IlE- ES? 1~D-‘ w-‘? 3119 2341 V19 343 110

Serum Creatinine
g

N Engl ] Med 2012;367:1901-11.




NASIL MONITORIZE ETMELIYiM ?




= Eger siv1 veriyor isek buna
kardiyovaskiiler bir yanit olmalidir.

= SV ve KD yiikselmelidir




Siviya yanit kardiak yanita baglidir

]

Sivi yanitsizlig

Siviya yanit

Preload




Continuing Medical Education Article
Fluid challenge revisited
Jean-Louis Vincent, MD, PhD, FCCM; Max Harry Weil, MD, PhD, ScD (Hon), FCCM
«Aglayan bebek ya acikmistir yac
susamistir»
ANLAYISI !

= Volum yiiklemesi ile kardiyovaskiiler yanitin
Olctilmesi.

= Sivi eksiginin hizla diizeltilmesi

= Asir1 sivi yiiklenmesinin ve 6zellikle akcigerler
tizerindeki potansiyel yan etkilerinin énlenmesi

Crit Care Med 2006; 34:1333-1337




Sivi yuklemesi sorunlari

Bir test degil, bir tedavidir

Geri dontstimstzdir

Onemli miktarda siv1 verilmelidir

Hastalarin yalnizca % 50 si yanit verir

SVB preoladin iyi bir gostergesi degildir

Giin igerisinde bir ¢ok kez tekrarlanmasi gerekir

Kristalloidler ~ 500 - 1000 ml, veya
Kolloidler 300 - 500 ml




Fazla miktarda tekrarlar sivi
vuklenmesi riskini artirir

Table 7. Multivariate, forward stepwise logistic regression analysis in sepsis patients (n = 1177), with
intensive care unit mortality as the dependent factor

OR (95% CI) p Value

SAPS 11 score? (per point increase) 1.0 (1.0-1.1) <.001
Cumulative fluid balance” (per liter increase) 1.1 (1.0-1.1) 001
APC (per year imcrease) FOTTO=1.0 oot
Initial SOFA score (per point increase) 1.1 (1.0-1.1) 002
Blood stream infection 1.7 (1.2-2.4) 004
Cirrhosis 24 (1.34.5) 008
Pseudomonas infection 1.6 (1.1-2.4) 017
Medical admission 1.4 (1.0-1.8) 049
Female gender 1.4 (1.0-1.8) 044

Sepsis in European intensive care units: Results of the SOAP
Study. Crit Care Med 2006; 34:344-353.




Bir preload degeri olarak SVB

Patients,
Source Setting Tvpe MNo. Methodology AUCY r, CVPSI r. ACVIVSI CVP-R CVP-NR

Calvin et al,'® 1951 ICU  Mixed ICU 28 PAC/Scint 0.16 (.26 4.7
Reuse et al,'® 1900 ICU  ICU 41 PAC 0.21 8.5
Codje et al'" 1908 ICU CABC a0 PAC, COLD system} (.04
Wapner and Leatherman,”™ [ICU ICU 25 PAC 0.44 T4

1995
Wiesenack et al. "™ 2001 OR CABC 15 PAC, TFT
Berkenstad et al. ™ 2001 OR  Neurosurgery 15 TPT
Michard et al 2! 2000 ICU ICU 40 PAC
Reuter et al ** 2002 ICU CABC an TPFT
Reuter et al * 2003 ICU  CABC 26 PAC, TEE
Barbier et al.*' 2004 ICU  Sepsis 20 TEE
Kramer et al, > 2004 ICU CABC 21 PAC
Marx et al®* 2004 ICU  Sepsis 10 PAL
Preisman et al = 2005 OR  CABC 15 TFI
Perel et al ** 2005 ICU  Vascular surgery 14 TEE
Hofer et al,* 2005 OR  CABG 40 PAC, TEE
De Backer et al. ™ 2005 ICU ICU PAC
Kumar et al " 2004 ICU  Healthy volunteers 12 PAC/Scint
Osman et al ™ 2007 ICU  Septic PAC
Magder and H‘lt;lqwll.'” ICU CABG ¥ PAC

2007

Fooled

Chest 2008;134;172-178




SVB gercek kan voliimiinii
gostermez

Chest 2008;134,172-178




Siviya yanit kardiyak yanita baglidir

Stroke voliim

Normal kalp

—— Kalp yetmezIigi

/

Preload




Preload: gostermek icin statik

parametrelerden cok, preloadi ve

kardiyak rezervi gosteren dinamik ve

noninvazif testlere ihtiyacimiz var.




APP =100 X (PP, o - PPy J{(PP ey + PP i)/2]




Siviya yanit kardiak yanita baglidir

Stroke voliim




Sivi yanitini degerlendirmek icin pulse
pressure variation daha iyi bir arac

olabilir.

S
z
2
£
&

40 60
100 - Specificity (%)

Figure 2. ROC curves comparing the ability of APp, APs, Pra, and
Ppao to discriminate responder (Cl increase = 15%) and nonre-
sponder patients to VE. The area under the ROC curve for APp was
greater than for APs, Pra, and Ppao (p < 0.01).

Am ] Respir Crit
Care Med Vol
162. pp 134-138,
2000




Stroke volume variation

SVV = SV max - SV min/ SV mean

SV mean







Stroke volume

HYPOvolemia HYPERvolemia

SVV<10-12%
$svv>10-12%

Ap—p

SVV>>10-12%

MV-induced cyclic changes in preload

Preload




PPV ve SVV nin sorunlari

= Spontan soluyan hastalar

@ Aritmiler
m Ciddi tasikardi ?
m Cok diistik tidal volumler




Pasif bacak yukseltilmesi

Karin ve bacaklardan gelen venoz kan preload artirir

Aymi siv1 yiiklenmesi gibidir ama geri dontislidiir

Real time KD monitorizasyonu gerektirir




Passive leg raising predicts fluid responsiveness in the critically ill*

Xavier Monnet, MD, PhD; Mario Rienzo, MD; David Osman, MD; Nadia Anguel, MD; Christian Richard, MD;
Michael R. Pinsky, MD, Dr hc; Jean-Louis Teboul, MD, PhD

PLR-induced PLR-induced
changes in ABF changes in PP
g0

DIKKAT: Abdominal hipertansiyonu olan hastalarda PBY
o kullanma

The passive leg-raising maneuver cannot accurately predict fluid
responsiveness in patients with intra-abdominal hypertension*
Yazine Mahjoub, MD; Jérémie Touzeau, MD: Norair Airapetian, MD: Emmanuel Lorme, MD

Mustapha Hijazi, MD; Elie Zogheib, MD; Frangois Tinturier, MD; Michel Slama, MD, PhD
Hervé Dupont, MD, PhD

% change from Base




Sivi yanitinin degerlendirilmesinde
ekokardiyografi

LVEDA
I\@

SVYV tekrarlanan SV olctimleri ile
IVC/SVC capinda degisiklik

IA septum pozisyonu TIDAL
N VOLUMUN

Kalp akciger ilskileri o .

Pasif bacak ytiikseltilmesi ETKISI !

Sivi yiiklenmesi




SOLUNUMSAL iVK
CAP DEGiSiKLiG&i

= Mekanik ventilasyonda
septik sok hastalar

= 8 ml/ke HES IV bolus.
*Artis KD > %15 NR=ADpvc 6%

I = minimum D

2 = maximum )
Inferior vena cava

) ™
Volume loading- '

induced changes
in cardiac
output (%)

! 30 4il 50 Gl T
expiration insufflation

Pre-infusion AD,y- (%)

:\il'“'ﬂ".’ pressure curve

Intensive Care Med (2004) 30:1834-1837




HIPOVOLEMIK SOKTA
INOTROPLAR

= Inotropik destek
» Yalnizca s1vi resusitasyonu sonrasi

s KO artimi icin

o Dobutamine




HIPOVOLEMIK SOKTA
VAZOPRESSORLER

Vazopresor tedavi

O

o (Gecicl olarak

o Devam eden s1vi kayb1 ve o hizda
replasman yapilamamasi

o Noradrenalin
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