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Hastaya Sivi Verilmesi

* Neden ?

* Nezaman?
* Hangi Sivi?

* Ne kadar ?

* Fazla sivinin zararlari



NEDEN?

1900 lu yillarin baslarinda sivi tedavisi; strep sepsis, post
partum hemoraji , diabetilk koma da kullaniliyordu

Son 100 yilda sivi
Hipotansiyon tedavisi benign
Tasikardi kabiil edilmis
Bulanty kusma
Karin agrisi
Akut bdbrel hasari

Reflelks olaralc sivi

tedavisi baslanmis

Elektrolit imbalansy Doku perfiizyon bozuklugu i J seyreden
Aclik hipovolemi, preload diistikligii durumlarinda verilmeli

Foex BA. How the cholera epidemic of 1831 resulted in a new technique for fluid resuscitation. Emerg Med J.
2003;20:316-318.



Tablo I- Sok Tiplermde Hemodmannk Paternler

CVPreyaPAWB  Dusik Vilsek Disik

KadikAupst | Disik Disik Yiksek veya ol
Sistemikvaskiler dren. Vil Yiksck Dusik

PAWB: Pulmoner arfer giris basict




NEDEN?

Soku sadece ‘hipotansiyon’ degil ,
‘hipoperfiizyon ve yetersiz doku oksijenlenmesi’
olarak tanimlamak daha kullanisl

Kan basinci hentz normal olmasina ragmen ScvO2 dusuklugi ve
kanda laktat yiksekligi olabilmektedir 1.

Tersi de olabilmeketedir, laktat yiksekligi olmadan persistan hipotansiyon

olabilmektedir2.

Doku perfuizvonunun duzeltilmesi ve
organ disfonksivonunun onlenmesi icin intravaskiler volim durumu ve
kardivak hemodinamikler cok onemlidir.

1. Rivers E, Nguyen B, Havstad S, Ressler J, Muzzin A, Knoblich B, Peterson E, Tomlanovich M, Early Goal-Directed Therapy Collaborative G: Early goal-directed therapy in the treatment of
severe sepsis and septic shock. New Engl JIMed 2001, 345(19):1368-1377.

2. Hernandez G, Castro R, Romero C, de la Hoz C, Angulo D, Aranguiz I, Larrondo J, Bujes A, Bruhn A: Persistent sepsis-induced hypotension without hyperlactatemia: is it really septic
shock? J Crit Care 2011, 26(4):435 e439-414.



NEDEN?

Oksijen transportu ve
doku perfiizyonu yeterliligi

1. Jones AE, Shapiro NI, Trzeciak S, Arnold RC, Claremont HA, Kline JA: Lactate clearance vs central
venous oxygen saturation as goals of early sepsis therapy: a randomized clinical trial. JAMA
2010, 303(8):739-746.



NEDEN?

Resussitasyon sivilari

Intravaskiiler voliim defisitini, ya da akut hipovolemiyi
duzeltmek icin kullanilan sividir. Son 3 dekat kolloid
kristalloid tartismasi yapilmigtir . Son klinik calismalarda
kolloidlerin sinirh rolu gosterildi , daha yakin zamanda dengeli
solusyonlarin normal saline ustunlugu gosterildi

Maintenans sivilari
Gunluk bazal su ve elektrolit ihtiyaclarinin kargsilanmasi

Replasman sivilari

Drenler , stoma, fistuller, ates, poliuri, acik yara gibi
durumlarda, oral alim ile kompanse edilemeyen sivinin
intravenoz olarak verilmesidir



NEDEN?

Fluid Balance.

Gunluk sivi balansi, birgunde total alinan ve total cikarilan sivilar
arasindaki farktir. Kimulatif sivi balansi belli bir periyodda total alinan ve
total cikarilan sivilar arasindaki farktir

Fluid overload.

Sivi akumulasyon yuzdesi, kumulatif sivi volumu (L) / Vucut agirhgi x 100
Sivi akumulasyonu %10 uzerinde ise : sivi yuklenmesi

Fluid bolus.

Hipotansif ve hipovolemik sokta,4 ml/kg, 10-15 dk da (hizli) sivi
infuzyonudur.

Fluid challenge.

100-200 ml sivinin 5-10 dk da verilmesi, doku perfuzyonunun iyilestirilmesi igin
hemodinamik parametrelerin tekrar degerlendirilmesi

CVP de 2-5 kurali , PCWP de 3-7 kurali , her bolustan sonra uygulanir.



NEDEN?
Table 1. The 2-5 rule using dynamic changes in CVP (ACVP) to guide

a fluid challenge

1. Measure baseline CVP (mm Hg ):

« CVP <8:give 4 mL kg™ bolus over 10 minutes

. CVP8—12:give 2mL kg™ bolus over 10 minutes
« CVP > 12:give 1 mL kg™ bolus over 10 minutes

2. Re-assess increase in CVP at the end of the bolus (i.e. after
10 minutes from start at point 1)

« ACVP > 5:STOP fluid challenge
« ACVP < 2: restart with point 1
« ACVP 2—5: wait for another 10 minutes and move to point 3

3. Re-assess increase in CVP after another 10 minutes (i.e. after
20 minutes from start at point 1)

« ACVP > 2: STOP fluid challenge
« ACVP < 2:restart with 1
4. Repeat until CVP of 14 mm Hg or rule broken




NE ZAMAN ?

van Haren Critical Care 2017, 21(Suppl 31:313

DOl 10.1186/513054-017-1909-5 Critical Car—e
REVIEW Open Access
@ Crosshark

Personalised fluid resuscitation in the ICU:
still a fluid concept?

1,23
Frank van Haren'~

Personalised fluid resuscitation requires careful attention to the mnemonic CIT TAIT: context,
indication, targets, timing, amount of fluid, infusion strategy, and type of fluid.

C CONTEX
| INDICATION ENDIKASYON
T TARGETS HEDEFLER

T TIMING ZAMANLAMA
A AMOUNT OF FLUID SIVI MIKTARI

INFUSION STRATEGY
TYPE OF FLUID

INFUZYON STRATEJISI
SIVI CESIDI



NE ZAMAN ?

Septik sok , ayni miktarda sivi

Erken hedefe yonelik tedavi kolu (EGDT), 6 saat
Standart tedavi kolu , 72 saat

EGDT de sonuclar daha iyi, Miktar kadar zaman da
onemli 1

1. Rivers E, Nguyen B, Havstad S, et al. Early goal-directed therapy in the treatment of severe sepsis and
septic shock. N Engl J Med. 2001;345:1368-1377



NE ZAMAN ?

e NEW ENGLAND
JOURNAL of MEDICINE

ORIGINAL ARTICLE

Early Goal-Directed Therapy in the Treatment of Severe Sepsis
and Septic Shock

Emanuel Rivers, M.D., M.PH., Bryant Nguyen, M.D., Suzanne Havstad, M.A., 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

M Engl J Med 2001, 345:1368-1377 | November 8, 2001 |DDI: 10.10538/MEJMoal1 0307

TABLE 4. TREATMENTS ADMINISTERED. TABLE 3. Eartan—MEeIER EsTIMATES OF MoRrTALITY AND Cavuses oF In-Hosprran DeataLY

TREATMENT Hours AFTER THE START OF THERAPY

e e v ﬂDAL—l:Ht:[:TE)
Toral Auids (ml) STaNDARD THERAPY THERAPY ReLative Risy
Standard therapy 349942438 10,60246,216 1335827729 VARIABLE (N=133) IN=130] {95% CI) P VaLue
EGDT 49812984 862575162 13,443+6,390
I* value =001 0.01 0n7a o :%:
~cell rransfusion (%) )
. 7 18.5 328 = ) .
EGDT 64.1 11.1 68.4 In-hospital monalivyt
P value = 0.001 =001 <0001 All patents 2% (40.5) 38 (30.5) 0.58 (0.38-0.87) (.0
A andand theraom | 203 20 513 Patients with severe sepsis 19 (30.0) 9 (14.9) 046 (021-1 03) 0
P value 0.62 0.03 0.02 Patients with sepsis syndrome 44 (45.4) 35 (35.1) 0.66 (0.42-1.04)
Inotropic agent (dobuta- = i - - . . . 1
mine) (%) - i -
standard therapy 0.8 54 0 60-Day morualityt 70 (56.9) 50 (44.3) 0.67 (0.46-0.96) 0.03
EGDT 13.7 14.5 15.4 Causes of in-hospital deatht
P value <0.001 0.14 0.15 Sudden cardiovascular collapse 25/119 (21.0) 12/117 (10.3) — 0.02

Mechanical ventilation (%)
Standard therapy
EGI¥I
I value

Pulmonary-artery cathe-

terization (% )f
Standard rherapy
EGDT
I* value 0.12 .04 0.01

Muliiorgan [ailure 26,/119 (21.8) 19/117 (16.2) — 0.27

$The denominators indicate the numbers of patients in group wito completed the inial six-hour study period.

N Engl ] Med, Vol. 345, No. 19 - November 8, 2001 - www.nejm.org




HANGI SIVI ?
Sivilar
Kolloidler / kristalloidler

Kolloidler; molekiiler agirliklary biytik, kapiller membrandan
daha az gecer, vaskliler kompartmanda kalma egilimindeler,
onkotilk basincy olustururlar , intravaskiler voliim resussitasyonu
Human albiimin & HES, dextran, gelatinler

Kristalloidler: daha ucuz, molektl agirligr diistik, memebran

—

5

gecisi yukselk, interstisyel odem riski daha fazla , daha biytlk
volimlerde uygulanmasy gerekir



HANGI SIVI ?

Fluid as a Drug: Balancing Resuscitation and Fluid ®«-
Overload in the Intensive Care Setting

Matthew D. McGuire and Michael Heung Advances in Chronic Kidney Disease, Vol 23, No 3 (May),

CLINICAL SUMMARY

o There is no clear evidence to support colloids as first-line
resuscitation fluids.

O Randomized clinical trials, such as Saline versus Albumin
Fluid Evaluation and Albumin ltalian Outcome Sepsis,
have found that resuscitation with albumin is
associated with no difference in mortality or acute
kidney injury (AKI) compared with crystalloids.

O Starches, regardless of their molecular weight or
substitution ratio, increase the risk of kidney injury
when used as a resuscitation fluid.

¢ Crystalloids should remain the resuscitation fluid of choice.

O Observational studies have suggested that use of
chloride-rich crystalloid solutions are associated with
worse outcomes (increased AKl or higher mortality)
compared to balanced solutions.

O The recently published randomized controlled 0.9%
Saline vs Plasma-Lyte 148 for Intensive Care Unit Fluid
Therapy study found no difference in outcomes when
comparing balanced vs chloride-rich solutions for resus-
citation, but the predominantly surgical patient popula-
tion required low volumes of fluid, and these results
may not extend to intensive care unit patients who
require larger volumes of resuscitative fluids.

o After initial resuscitation, positive fluid balances are
associated with higher mortality.

O Fluid overload, most commonly defined by either
positive fluid balance or weight gain exceeding 10% of
intensive care unit admission weight, has been
variously associated with longer lengths of stay, higher
mortalities, and decreased rates of recovery from AKI.

\_ J

2016: pp 152-159

s ubiquitous throughout medicine and is often considered a benign procedure. Yet, there is now
ial harms of fluid overload after initial resuscitation. In recent years, there has also been an
various resuscitation fluids with respect to both benefits and risks. Studies have examined
starches, against the clinical standard of crystalloids. In addition, evidence has emerged to
r different between resuscitation with chloride-rich vs balanced crystalloid solutions. In this
iterature regarding choice of intravenous fluids for resuscitation in the intensive care setting
iated with fluid overload in critically ill patients.

Foundation, Inc. All rights reserved.

Is, Balanced solutions, Resuscitation, Fluid overload

*Kolloidin daha Ustin oldugunu gosteren calisma yoktur

SAFE, AIOS, albumin & kristalloid , mortalite, AKI fark yok

HES, AKI riski var

*Kristalloid birinci secenek

Klor zengin kristalloid, moratalite ve AKl daha fazla & dengeli sollisyon

( yiksek volim sivi resussitasyonlari)

*Baslangic sivi resussitasyonundan sonra pozitif sivi balansi mortalite artisi

Sivi yuklenmesi ( Pozitif sivi dengesi, %10 agirhik artisi) yatis, AKI, mortalite artisi
ile iliskili



HANGI SIVI ?

Kristalloidlerden
dengeli olanlar mi? Normal salin mi ( klor zengin)

Meta analiz , Mortalite lzerine anlamb fark yok

Klor zengin sollisyonlarda AKI riski anlaml olarak fazla
(RR 1.64, 95% CI 1.27-2.13).

Krajewski ML, Raghunathan K, Paluszkiewicz SM, et al. Meta-analysis of high- versus low-chloride content in
perioperative and critical care fluid resuscitation. Br J Surg. 2015;102:24-36.

Normal anyon acikli (hiperkloremik )Metabolik asidoz

®» Gastrointestinal sistemden HCO3 kaybi: Diyare

% *» Enterokuiutanodz fistul (pankreatit), idrarin Griner diversiyonu
Normal anyon agikli (ileal loop mesane), mesane drenaji olan pankreas tx

(hiperkloremik )Metabolik asidoz * Bbbrekten HCO3 kaybu:
e proksimal RTA (tip Il),
e karbonik anhidraz inh

. *» BObregin H sekresyonunda vyetersizlik:
*Artmis anyon acikli Metabolik e Distal RTA (tipl),

asidoz e Hiperkalemik RTA ( tip IV),
e Bobrek yetmezligi
* Asid infizyonu, amonyum klorid, hiperalimentasyon
* Diger: normal salinle volUm genisletilmesi



Kristaloid sivilarin KompoZisyonu

Simvilar

2SS (= (L= |, S |2 |m= |2 |EE |ES|ES |22
— = ., = = >=E s =R O | O = =2 =2 |OXE
%5 Dekstroz Hipo 50
(D) (253)
Normal Salin Izo 154 154
2009 (308)
D YaNS Izo 38.5 38.5 S0
(355)
D_12INS Hiper 77 77 50
] (432)
D, NS Hiper 154 154 50
(586)
LaktathRinger Izo 130 109 4 3 28
(LR) (273)
DIR Hiper 130 109 4 3 50 28
(525)
4 NaCl Hipo 77 17
(154)
203 Salin Hiper 513 513
(1026)
Isolvte Izo 140 o8 5 3 27 23

(294)




NE KADAR?

Sivi Monitorizasyonu

* OAB ( ortalama arter basinci )

MONITORIZASYON

e Kapiller dolma zamani

 Ciltte renk degisikligi

* idrar cikisi

e Santral ven6z basing (CVP)

e Santral venoz oksijen konsantrasyonu ( Scvo2)

Laktat klerensi

Pasif bacak kaldirma
* EKO,
VCI kompressibilite

PICCO ( Stroke voliim variation, pulse pressure variation)

Dellinger RP, 2016 Surviving Sepsis Guidelines. Critical Care Medicine 2017;45(3):381-385.



Statik Santral vendz basing
parametreler Pulmoner arter okluzyon basinci
Vena cava inferior capi
VCI kollapsibilitesi
End diastolik volim

Dinamik Nabiz basinci degisimi ( PPV)
parametreler Stroke volim degisimi (SVV)
Pletysismografik degiskenlik indeksi

Modifiye Sivi Pasif bacak kaldirma
Challenge Mini sivi bolus ( 100-200 ml )



NE KADAR?
e et s R .:f'_r: -~ MONITORIZASYON

Dolum Zamani hastanin yeterli voliumu olup olmadiginin en

iyi gostergelerinden biridir. Hastanin eli kalbinin hizasinda
tutularak tirnak yatagindan bakilir. Normali 2-4 saniyedir.
(tirnaga basildikian sonra tekrar kanlanmasi icin gecen sure)



NE KADAR?

Cilt Renk Degisiklikleri

SOK VE DOKU HIPOPERFUZYONUNUN

MONITORIZASYON

Mottling score

, . KLINIK BELIRTILERI VE SEMPTOMLARI
Santral Mental durum degisikligi ( sersemlik,
sinir glcsuzlik, letarji, koma)
sistemi
Dolasim
3

Kalp Tasikardi, disritmiler, hipotansiyon, yeni
afdrdm
Sistemik Hipotansiyon, juguler vendz basincin artmasi
veya azalmasi

Solunum  Takipne, dispne
Bobrek Oligiiri (< 0.5 ml /kg/saat)

Cilt Mottle , soguk, sicak, livedo retikularis

~ SCORE 2 SCORE 4



NE KADAR?

Santral Venoz Basing

Sivi yonetiminde eski bir yontemdir

Halen kullanilir, santral venoz katetere ihtiyac

vardir.1

Sivi boluslarina yaniti degerlendirmede

yetersizdir2

23 Arastirma , metaanaliz, infeksiyon ve
mekanilk komplikasyon riski wvar

1. Dellinger RP, Levy MM, Rhodes A, et al. Surviving sepsis campaign: international guidelines
for management of severe sepsis and septic shock: 2012. Crit Care Med 2013;41:580-637.

2. Osman D, Ridel C, Ray P, et al. Cardiac filling pressures are not appropriate to predict
hemodynamic response to volume challenge. Crit Care Med 2007;35:64-8.
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NE KADAR?

e Laktat klerensi : ilk laktat diizeyi — sonraki laktat diizeyi x 100

ilk laktat diizeyi

Laktat klerensinde %10 artma , mortalitede %11

azalmaya yol acar

Crit Care Med. 2004 Aug;32(8).1637-42.

Early lactate clearance is associated with improved outcome in severe sepsis and septic shock.
Mguyen HEI1, Rivers EP, Knoblich BP, Jacobsen G, Muzzin A, Ressler JA Tomlanovich MC.

# Author information

Abstract

OBJECTIVE: Serial lactate concentrations can be used to examine disease severity in the intensive care unit. This study examines the
clinical utility of the lactate clearance before intensive care unit admission (during the most proximal period of disease presentation) as
an indicator of outcome in severe sepsis and septic shock. We hypothesize that a high lactate clearance in & hrs is associated with
decreased mortality rate.

DESIGN: Prospective observational study.
SETTING: An urban emergency department and intensive care unit over a 1-yr period.
PATIENT 5: A convenience cohort of patients with severe sepsis or seplic shock.

INTERVENTIONS: Therapy was initiated in the emergency depariment and continued in the intensive care unit, including central
venous and arterial catheterization, antibiotics, fluid resuscitation, mechanical ventilation, vasopressors, and inotropes when
appropriate.

MEASUREMENTS AND MAIN RESULTS: Vital signs, laboratory values, and Acute Physiology and Chronic Health Evaluation (APACHE) I
score were obtained at hour O (emergency department presentation). hour 6. and over the first 72 hrs of hospitalization. Therapy
given in the emergency department and intensive care unit was recorded. Lactate clearance was defined as the percent decrease in
lactate from emergency depariment presentation to hour 6. Logistic regression analysis was performed to determine independent
variables associated with mortality. One hundred and eleven patients were enrolled with mean age 64.9 +/- 16.7 yrs, emergency
department length of stay 6.3 +/- 3.2 hrs. and overall in-hospital morality rate 42.3%. Baseline APACHE Il score was 20.2 +/- 6.6 and
lactate 6.9 +/- 4.6 mmol/L. Survivars compared with nonsurvivors had a lactate clearance of 381 +/- 34 .6 vs. 12.0 +/- 51.6%,
respectively (p =.005). Multivariate logistic regression analysis of statistically significant univariate variables showed lactate clearance
to hawve a significant inverse relationship with morality (p =.04). There was an approximately 11% decrease likelihood of mortality for

each 10% increase in lactate clearance. Patients with a lactate clearance> or =10%, relative to patients with a lactate clearance =10%,
had a greater decrease in APACHE Il score over the 72-hr study period and a lower 60-day mortality rate (p =.007).
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Passive leg raising test with minimally invasive monitoring: the way ' [0 :la | (" ap e J’
forward for guiding septic shock resuscitation? HEAD AT L J B 0 ; s
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Pasif bacak kaldlrma , kardiyak autput \\* @07

.e . . . euv e \
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Gereksiz sy inflizyonlarinin ontine gecer PELVIC R AN
Spontan soluyan ve disritmisi olan hastalarda da T Puser .
kullanilabilir. S e

Cavallaro F, Sandroni C, Marano C, et al. Diagnostic accuracy of passive leg raising for prediction of fluid responsiveness in adults: systematic review and meta-

analysis of clinical studies. Intensive Care Med 2010;36:1475-83.
Monnet X, Rienzo M, Osman D, et al. Passive leg raising predicts fluid responsiveness in the critically ill. Crit Care Med 2006;34:1402-7.
Boulain T, Achard JM, Teboul JL, Richard C, Perrotin D, Ginies G. Changes in BP induced by passive leg raising predict response to fluid loading in critically ill patients.

Chest 2002;121:1245-52.
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Journal of Critical Care 30 (2015) 217.£1-217.¢5

Contents lists available at ScienceDirect

Journal of Critical Care

journal homepage: www.jccjournal.org

The reliability and validity of passive leg raise and fluid bolus to assess @cmmm
fluid responsiveness m Spontanenusly breathing emergency
department patients ™ O

Nicolaj Duus, MD *"* Daniel ]. Shogilev, MD ¢, Simon ¢
Emily Fish, MD, MPH °, Achikam Oren-Grinberg, MD, M
Daniel Talmor, MD, MPH €, Hans Kirkegaard, MD, PhD "
%5 Medical Center, Boston, MA
1 [:('776 sty Hospital Aarhus, Denmark
ae, Beth Israel Deaconess Medical Cer

P(O(K) | er Faculty of Health Sciences, Ben-Gu
- ° . University, Durham, North Caralina Fig. 1. lllustration of the PLE maneuwver.

Bacak kompresyon cihazi
Abdominal kompartman
sendromu varsa

_ e ABSTRACT uygulanmaz

o o Purpose: We investigated the reproducibility of passive leg raise (PLR) and fluid bolus (BOLUS) using the Mon-
o, °op Invasive Cardiac Output Monitor (MICOM: Cheetah Medical, Tel Aviv, Israel) for assessment of fluid
- responsiveness (FR) in spontaneously breathing emergency department (ED) patients.
‘o8 so¥ Methods: Prospective, observational study of a convenience sample of adult ED patients receiving intravenous
t’ﬁ\ 1 fluid bolus. We assessed stroke volume (5V) using MICOM and obtained results from PLR, where the head of
y o

) o o
o .‘) "'

TV rerpensveness e PLRY
* -

" o ‘ the bed was changed from semirecumbent to supine while the patients’ legs raised to 45° for 3 minutes. Fluid
‘%’ bolus was defined as 5 mL/kg normal saline infusion. Maximal increase in 5V was recorded. Fluid
1 - . respansiveness was defined as an increase of SV greater than 10% from baseline. We obtained 4 consecutive
® . responses for each patient; PLRE1, PLE2, BOLUS1 separated each by 10 minutes, and BOLUS2 initiated
immediately after the end of BOLUS 1. We calculated w statistics, correlation coefficients, and odds ratios with
95% confidence interval and Bland-Altman plots.

". v 1' : .' .' :,'_ " Results: We enrolled 109 patients enrolled in this study. The 2 PLRs were significantly correlated ( r= 0.78,
P=.001) with ¥ = 0.46 for FR( P< 001 ). The2 BOLUSES less strongly correlated (r=0.14,P=.001 Jand k=
0,06 for FR (P = .001). Patients who were responsive to PLE1 had 9.5 (3.6-25) odds of being FR for PLRZ,

whereas those responsive to BOLUS1 had a 1.8 (0.76-4.3) increased odds of FR for BOLUSZ,
Conclusion: In conclusion, we have found PLR as measured by the NICOM to be a promising tool for the
evaluation of SV responsiveness. It was feasible for use in the ED, and the data suggest that the PLR
technigue may be more reproducible than the fluid bolus technique for assessing volume responsiveness.
@ 2014 Elsevier Inc. All rights reserved.

SV responsivensas e PLRY

Fig 3. Correlation between SV responsiveness to PLR1 and PLR2.
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Swviya Yanitin Trans Torasik Ekokardiyogra

) ile degerlendirilme

Si

SVP , PICCO (PPV,SVV) invaziv kan basines monitorizasyonu damar
girisimi gerektirir.
Kanama infeksiyon pnomotoralks tromboz riski vardir

TTE non- invaziv , yatak basi degerlendirme

Vena cava inferior genisliginin solunum ile degisim oranina gore
degerlendirme yapilir.

Kircher BJ, Himelman RB, Schiller NB: Noninvasive estimation of right atrial pressure from the
inspiratory collapse of the inferior vena cava. Am J Cardiol 1990, 66(4):493-496.
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VOLUM CEVABININ
DEGERLENDIRILMESINDE VCI

Expiration  Inspiration Exp

Spontaneous breathing

’
hypervolemic

Positive
pressure
ventilation

patient

Hypovolemic
\ patient

Correlations Between IVC Size and CVP

MONITORIZASYON

r_—-—— ———
Ultrasound

Inferior
Vena Cava
Long Axis

; | IVC coliapsa |

Inferior vena cava Respiratory Cenfral venous ;

size (cm) change pressure (cm Hz0) 4

<l.b Total collapse 0-5 g

1.5-2.5 »>b0% collapse 6-10 3

1.52.5 <b0% collapse 11-15 T ¥

2.5 <50% collapse 1620 v R ;

2.5 No change >20 > ) ’
d

IVC-Cl = (IVCDe - IVCDIMIVCDe
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Collapsibility index or caval index is calculated as:
[(maximal diameter—minimal diameter)+maximal diameter]x100%. (Based on Kent et al.[63])

Kent A, Bahner DP, Boulger CT, Eiferman DS, Adkins EJ, Evans DC, Springer AN, Balakrishnan JM, Valiyaveedan S, Galwankar SC et al:

Sonographic evaluation of intravascular volume status in the surgical intensive care unit: a prospective comparison of
subclavian vein and inferior vena cava collapsibility index. J Surg Res 2013, 184(1):561-566
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CVP ile VCI cap degisikleri arasinda anlamili
korelasyon vardir

Preload reservi hakkinda bilgi verir.
Olciimler hepatik ven girisinin distalinden yapilir

Respiratuar siklusta olcumler M Mode ile yapilr.

Prekker ME, Scott NL, Hart D, Sprenkle MD, Leatherman JW. Point-of-care ultrasound to estimate
central venous pressure: a comparison of three techniques. Crit Care Med 2013;41:833-41.

Nagdev AD, Merchant RC, Tirado-Gonzalez A, Sisson CA, Murphy MC. Emergency department bedside
ultrasonographic measurement of the caval index for noninvasive determination of low central venous
pressure. Ann Emerg Med 2010; 55:290-5.
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o
P8 Lmving'm

GEDI®

yuklenmesinin kardiyak ejeksiyonda bir
artisa yol acacagi anlamina gelir.

«  SVV/PPV degeri =10% ise volUm
yuklemesi faydali olabilir.

.
*

Schlagvolumen{5V)

SWV 0-10%
PPV 0-10%

Vorlast (GEDI)

Duzenli kalp atisi olan (aritmisi olmayan),
mekanik ventilasyonlu hastalarda SVV ve
PPV'nin (=10%) ‘dan buylk clmasi hacim

MONITORIZASYON

Sivi yanitiny degerlendirmede stroke vollm)
varyansi ( SVV)

ve pulse pressure varyans (PPV) dinamil
gostergeler kiymetlidir. 1

Aritmi , spontan solunum varligmda endikasyon yok

1

Pasif bacal kaldirma, ekokardiyografi ,yatalk basy
uygulanabilir alternatif izlem parametreleri 2

1 Michard F, Biais M. Rational fluid management:
dissecting facts from fiction. Br J Anaesth.

2012;108(3):369-71.

2. Monnet X, Rienzo M, Osman D, Anguel N, Richard C,
Pinsky MR, Teboul JL. Passive leg raising predicts fluid
responsiveness in the critically ill. Crit Care Med.

2006;34(5):1402-7.

Table 2. Techniques and monitors for evaluating fluid responsiveness

Parameter

Monitor

Passive leg raise

Pulse pressure variation
Stroke volume variation

Pleth variability index

Echocardiography, CardioQ (esophageal Doppler),
NICOM, PICCO, Vigileo AoTrac
LiDCO, Clearsight (Nexfin), PRAM

LDCO, PCCO, Pulsioflex, PRAM, Vigileo FloTrac,
Volume\iew

Masimo Radical?




NE KADAR?

Table 3. Positive and Negative Predictive Values of Dynamic Changes and Fluid Responsiveness

Source No. Setting Breathing | Parameters Measure of Best Threshold PPV,% | NPV,%
Tested response value
Magder[32] 33 | Mixed medical and SB and CVP Cl >1 mm Hg drop in 84 93
surgical ICU MV dynamic CVP
changes
Westphal[33] | 30 Post-cardiac MV VCCI PPV>13% VCCI>5% 94 97
surgery
Lapsa[34] 14 Septic shock SB VCCI Cl VCCI215% 62 100
SVV Cl SVV217% 100 82
Michard[29] 40 Septic shock MV PPV Cl PPV>13% 94 96
Nagdar[41] 73 Shock SB, MV Caval Index | CVP<8 mm Hg Caval Index=50% 87 96
Barbier[42] 20 Septic shock MV diVC Cl=15% dIVC>18% 90 90
Feissel[43] 39 Septic shock MV dIVC Cl=215% dIVvC>12% 93 92
Thiel[45] 89 Shock SB, MV dSV'in SV SV=215% 91 85
response to
PLR

SB, spontaneous breathing; MV, mechanical ventilation; CVP, central venous pressure; Cl, cardiac index; VCCI, vena

cava “pressure” collapsibility index; SVV, stroke volume variation; PPV, pulse pressure variation; caval index,

expiratory IVC diameter — inspiratory IVC diameter + expiratory IVC diameter on echocardiography multiplied by
100; dIVC, change in IVC diameter on echocardiography; dSV, change in stroke volume on echocardiography; PLR,
passive leg raising fluid volume challenge
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Servis odasl veya yogun bakim i¢in volum yanitini
degerlendirmede yontem;

Non invaziv
Devamli
Dogru

Jcuz

JSG bazli




FAZLA OLSA NE OLUR?

Yiksek volim verilmesiyle
Endotelial hasar

Swi ekstravazasyonu

Doku Odemi

Interstisiyel sivi artist

Akcigerde Ekstravaskiiler siwvi artis
Progressif organ disfonksiyonu

oLom

1.Marik PE. latrogenic salt water drowning and the hazards of a high central venous pressure. Ann Intensive Care 2014;4:21.
2.Wang CH, Hsieh WH, Chou HC, et al. Liberal versus restricted fluid resuscitation strategies in trauma patients: a systematic
review and meta-analysis of randomized controlled trials and observational studies. Crit Care Med 2014;42:954-61.
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Fluid overload, de-resusecitation, and outcomes
in critically ill or injured patients: a systematic review

with suggestions for clinical practice

Manu L.N.G. Malbrain?', Paul E. Marik?, Ine Witters'!, Colin Cordemans?, Andrew W. Kirkpatrick?3,
Derek J. Roberts3 4, Niels Van Regenmortel’

"tntensive Care Unit and High Care Burmn Unit, Ziekenhuis Netwerk Antwerpen,
ZMNA Stuivenberg, Antwerp, Belgiurmm
Department of Internal Medicine, Pulmonary and Critical Care AMedicine,
Eastermn Virginia Medical School, Norfolk, VA, USA
FRegional Trauma Serwvices, Foothills Medical Centre, Calgary. Alberta, Canada
YD epartmments of Surgery, Critical Care Medicine, and Community Health Sciences,

Yuksek Volumde sivi verilmesi doku odemi, klinik olarak sivi yuklenmesi
bulgularina yol acar.

Doku odemi oksijen ve metabolit diflizyonunu bozar, doku yapisini bozar, kapiller
kan akimi ve lenfatik drenaj bozulur, hiicre - hiicre baglantilari bozulur.

Bu etkiler karaciger ve bobrek gibi kapsulli organlarda daha belirgindir, organ
kan akimi bozulur.

Yiiksek volium resussitasyonunda Intra abdominal basing¢ artar, bu durum
bobrek ve karaciger perfiizyonunu daha da bozar

Marik PE: latrogenic salt water drowning and the hazards of a high central venous pressure. Ann Intensive Care 2014; 4: 21.
Kirkpatrick AW, Balogh Z, Ball CG et al.: The secondary abdominal compartment syndrome: iatrogenic or unavoidable? J Am Coll Surg 2006; 202: 668-679.



FAZLA OLSA NE OLUR?
Septik hastalarda sivi yuklenmesinin
kotu sonuclarina iliskin veriler artmaktadir (1-4)

ARDS Network Fluids Treatment Trial

1000 hst, konservatif ve liberal sivi stratejileri, 7 glin izlem
konservatif grupta

akciger fonksiyonlari daha iyi,

mekanik ventilasyon daha kisa,

non pulmoner organ yetmezligi daha az (5)

1. Sadaka F, Juarez M Fluid resuscitation in septic shock: the effect of increasing fluid balance on mortality. J Intensive Care

Med. 2014;29(4):213-7.

2. Smith SH, Perner A. Higher vs. lower fluid volume for septic shock: clinical characteristics and outcome in unselected patients in a prospective, multicenter cohort. Crit Care. 2012;16(3):R76.

3. Boyd JH, Forbes J, Nakada TA, Walley KR, Russell JA. Fluid resuscitation in septic shock: a positive fluid balance and elevated central venous pressure are associated with increased mortality.
Crit Care Med. 2011;39(2):259-65.

4. Samoni S, Vigo V, Resendiz LI, Impact of hyperhydration on the mortality risk in critically ill patients admitted in intensive care units: comparison between bioelectrical impedance vector analysis
and cumulative fluid balance recording. Crit Care. 2016;20:95.

5. National Heart, Lung, and Blood Institute Acute Respiratory Distress Syndrome (ARDS) Clinical Trials Network, Wiedemann HP, Wheeler AP, Bernard GR, Thompson BT, Hayden D, DeBoisblanc
B, Connors Jr AF, Hite RD, et al. Comparison of two fluid-management strategies in acute lung injury. N Engl J Med. 2006;354(24):2564—75.



Cerebral edema

t: Impaired cognition
Delerium

Fluid overload
Pulmonary edema
l;:a";’;‘&f’m‘.:"n?’ has many
Increased work of breathing .
potentially
deleterious
Increased renal venous pressure effECtS

Renal Interstitlal edema

l—* Reduced RBF
Increased interstitial pressure
Reduced GFR
Uremla
Salt & water retention

Tissue edema

e |mip@ired lymphatic drainage
l:: Malabsorption Microcirculatory derangements

Poor wound healing
Wound Infection
Pressure ulceration

Prowle et al, Nat Rev Neph 2010

Prowle JR, Echeverri JE, Ligabo EV, et al. Fluid balance and acute kidney injury. Nat Rev Nephrol. 2010;6:107-115.

2. Heung M, Wolfgram DF, Kommareddi M, et al. Fluid overload at initiation of renal replacement therapy is associated with lack of renal recovery in patients with
acute kidney injury. Nephrol Dial Transplant. 2012;27:956-961.

3.  Bouchard J, Soroko SB, Chertow GM, et al. Fluid accumulation, survival and recovery of kidney function in critically ill patients with acute kidney injury. Kidney Int.
2009;76:422-427.
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Oncelikle sw1 yamity olmayan hastalarda s yiiklenmesinin riskleri konusunda
klinisyenleri egitmelk gerekir.

Hemodinaminin izlenerek konservatif sivi verilmesi morbidite yi azaltir, sonlanmalari
iyilestirir 1,2

Fazla Sivi inflizyonunun immun sistem, endotel fonksiyonu , glycocalyx integrty lizerine
olumsuz etkisi var .

Septik vaskiler endotel hiicre hasarinda , vaskiiler luminal hiicre membranlarinda
glycocalyx degradasyonu gosterilmistir.3.

Ozellikle hipervolemi ile sonuglanan hizly sivi infiizyonlarinda glcocalyx hasari
potansiyalize olmaktadir 4-6

1. Marik P, Bellomo R. A rational approach to fluid therapy in sepsis. Br J Anaesth. 2016;116(3):339-49.

2. Chen C, Kollef MH. Targeted fluid minimization following initial resuscitation in septic shock: a pilot study. Chest. 2015;148(6):1462-9.

3. Henrich M, Gruss M, Weigand MA. Sepsis-induced degradation of endothelial glycocalix. ScientificWorldJournal. 2010;10:917-23.

4. Berg S, Golster M, Lisander B. Albumin extravasation and tissue washout of hyaluronan after plasma volume expansion with crystalloid or hypooncotic colloid solutions. Acta
Anaesthesiol Scand. 2002;46(2):166—72.

5. Berg S, Engman A, Hesselvik JF, Laurent TC. Crystalloid infusion increases plasma hyaluronan. Crit Care Med. 1994;22(10):1563-7.

6. Chappell D, Bruegger D, Potzel J, Jacob M, Brettner F, Vogeser M, Conzen P, Becker BF, Rehm M. Hypervolemia increases release of atrial natriuretic peptide and shedding of
the endothelial glycocalyx. Crit Care. 2014,;18(5):538.
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Assessing volume status and fluid
responsiveness in the emergency
department

David C. Mackenzie', Vicki E. Noble?

'Department of Emergency Medicine, Maine Medical Center, Portland, ME, USA
*Department of Emergency Medicine, Massachusetis General Hospital, Boston, MA, USA

Resuscitation with intravenous fluid can restore intravascular volume and improve stroke vol-
ume. However, in unstable patients, approximately 50% of fluid boluses fail to improve cardiac
output as intended. Increasing evidence suggests that excess fluid may worsen patient outcomes.
Clinical examination and vital signs are unreliable predictors of the response to a fluid challenge.
We review the importance of fluid management in the critically ill, methods of evaluating vol-
ume status, and tools to predict fluid responsiveness.
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Stabil olmayan hastalarda, bolus sivi uygulamalarinin % 50 sinde

kardiyak aoutput artisi olmaz
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Septik sokta, Az sivi resussitasyonu / sivi vermeksizin supportif tedavi
(eksperimental calisma)

Bolus sivi tedavisine alternatif olarak erken vasoaktif kullaniminin
arastirilmasi, prospektif randomize calisma

Hipertanik sivi kullanarak kocuk volimli sivi resussitasyonu kullanilmasi

1. Hamzaoui O, Georger JF, Early administration of norepinephrine increases cardiac preload and
cardiac output in septic patients with life-threatening hypotension. Crit Care. 2010;14(4):R142.

2. van Haren HMP. The use of hypertonic solutions in sepsis. Trends

Anaesthesia Crit Care. 2013;3(1):37-41.



Bitlin s resusitasyonlarn zararhelr anlam glkrnaz
Intravendz s verilmesi ve Zlenmesi flag gibi olmalide,
Potansiyel taycalar ve zarardar ile birlikieelis




