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SIVI YONETIMI

= S1v1 tedavisi perioperatif donemdeki
tedavilerin ayrilmaz ve en 6nemli
parcasidir.

m Organ hasarini onleyebilmek 1¢in;

m yeterli volium ve uygun sivi
verilmesi hayati dnem tasir.



Kalp Cerrahisinde Sivi Tedavisi

m Altta yatan kalp hastaliginin ozelligine,

m Cerrahi girisimin o0zelligine,

= KPB’ 1n patofizyolojik etkisine (kapiller
kacak),

= Hipotermi ve kalbin durdurulmasi gibi kalp
cerrahisinin diger ozelliklerine,

= Intra ve postoperatif kanamanin sik olmasina,

= Diiiretik ve vazoaktif ilaclarin siklikla
kullanimina bagli olarak farkliliklar gosterir.



SIVI YONETIMI

= S1vi tedavisi makro-dolasimin oldugu kadar
mikro-dolasimin da stabilizasyonu i¢in
onemlidir.

= Doku perfiizyonu 6zellikle farkli voliim
tamamlayici sivilar tarafindan farkli sekillerde
etkilenir.

= S1vi tedavisi uygulanirken viicuttaki sivi

kompartmanlarinin fizyoloji ve patofizyolojisi
gozonluinde bulundurulmalidir.



VUCUT SIVI KOMPARTMANLARI
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Intravaskiiler ve Interstisyel alan arasindaki sivi gegisi
Starling Prensibi 'ne gore dizenlenir.

1-Damar Digina iten giigler:
Ortalama Kapiller Hidrostatik basinci (41,3 mmHg))
2-Damar igine geken giigler:
Plazma onkotik basinci (28 mmHg)

13,3 mmHg damar disina iten giigtiir.
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Starling Prensibi gecerliligini
Koruyor mu?

Curr Opin Crit Care. 2013 Aug;19(4):282-9. doi:
10.1097/MCC.0b013e3283632d5e.

Reappraising Starling: the physiology of the
microcirculation.
Jacob M, Chappell D
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= Saglikli damar endoteli glikoprotein
ve proteoglikan yapisinda bir jel
membran olan endotelyal glikokaliks
1le kaphdir. L

Vogel J, Sperandio M, pries AR, Linderkamp O, Gaehtgens P,



Endoteliyal Glikokaliks

= Endotelyal gecirgenligi etkiler,

= Lokosit ve trombosit adhezyonunu onler,
= Inflamasyonu azaltr,

x Plazma proteinlerini ve siviyl baglar.

= Onkotik gradyentin devamliligini saglar.

- Jacob M, Bruegger D, Rehm M, stoeckelhuber M, Welsch U, Conzen P, Becker BF:
The endothelial glycocalyx affords compatibility of Starling’s principle and high cardiac
interstitial albumin levels. Cardiovasc Res 2007; 73:575-86

- Chappell D, Brettner F, Doerfler N, Jacob M, Rehm M, Bruegger D, Conzen P, Jacob B,
Becker BF:

Protection of glycocalyx decreases platelet adhesion after ischaemia/reperfusion .
Eur J Anaesthesiol 2014; 31:1-8, DOI:10.1097/EJA.0000000000000085
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Endoteliyal Glikokaliks

m Mekanik strese bagli endotel hasari,

m endotoksine maruziyet,

m iIskemi-reperfiizyon hasari,

m SIRS,

= Akut hipervolemi!

> Endoyelyal glikokaliksin hasarlanmasina ve
> Interstisyel 6deme neden olur.

m Vascular normovoleminin devamliligr 6nemlidir.
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Asiri sivi yuklenmesi
sonrasi endotelyal hasar

Rehm M et al. Anesthesiology 2001; 95: 849-856.
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Sivi tedavisi

Damar disina kacan sivi intersitisyel
odeme yol acarak morbidite ve mortalite
artisina yol acar.

Adams HA. A & | 2007, 48:4518.



Interstisyel 6dem;

Yara iyilesmesini geciktirir,
Ventrikul kompliyansini azaltir,
Akcigerlerde gaz degisimini bozar,

Barsaklardan emilimi azaltir ve bakteryel translokasyona
neden olur,

Suur bozukluguna yol acar.

Yeterli sivi resusitasyonu kadar asiri sivi
yuklenmemesi de onemlidir.

Adams HA. Volumen und Fliissigkeitsersatz — Physiologie, Pharmakologie und klinischer
Einsatz. Andsth Intensivmed 2007; 48: 448-60
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The impact of the glycocalyx on microcirculatory oxygen

distribution in critical iliness
Daniel Chappell®, Martin Westphal® and Matthias Jacob?

Summary

Deterioration of the endothelial glycocalyx initiates a breakdown of the vascular barrier in
systemic inflammatory response syndrome and sepsis. Preserving this structure In
critical illness might be a future therapeutical goal to improve microcirculatory oxygen

distribution.
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(a) An image of the intact and a degraded glycocalyx. Nonactivated
leucocytes flow in the normal blood stream above the glycocalyx and
do not come In contact with endothelial adhesion molecules harboured
within the glycocalyx. (b) The situation changes when the glycocalyx is
degraded. Adhesion molecules are exposed, activated and interact
with leucocytes, causing activation, conglomeration, adhesion and
migration.

Curr Opin Anaesthesiol 2009; 22: 155-1%62.
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Tatara T, Itani M, Sugi T, Fujita K
Physical plugging does not account for attenuation of capillary leakage by hydroxyethyl
starch 130/0.4: a synthetic gel layer model.
J Biomed Mater Res B Appl Biomaier 2013; 101(1):85-90.

HES soliisyonlarinin fiziksel tikag etkisi yaparak kapiller
kacag1 onledikler1 hipotezi ile yaptiklar: deneysel ¢alismada ;

AMAC: Farkli mol. agirlikli HES soliisyonlarinin endotelyal
glikokaliks modeli olarak kullanilan poliakrilamid jel’den
boya s1izmasini onlemeleri.

HES(70),

HES(130),
HES(200),
HES(670).

SONUC: HES(670) fiziksel yapisi ile porlarin kapanmasina
yol acarken, HES(130) C(2) pozisyonundaki hidroksietilasyon
etkisiyle PAG jel ile etkilesime girerek kacagi aktif olarak
onledigi tespit edilmis.
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Jacob M, Bruegger D, Rehm M, Welsch U, Conzen P, Becker BF:
Contrasting effects of colloid and crystalloid resuscitation fluids on cardiac vascular
permeability.
Anesthesiology 2006, 104:1223-1231.
Jacob M, Bruegger D, Rehm M, Stoeckelhuber M, Welsch U, Conzen P, Becker BF:
The endothelial glycocalyx affords compatibility of Starling’s principle and high cardiac
interstitial albumin levels.
Cardiovasc Res 2007, 73:575-586.

m Koroner damarlar iizerinde yapilan in Vitro
calismada;

m Glikokaliks iizerine Heparinaz’in yikici etkisinin
HES 130/0.4 ile azaldigini,

= Bu sonu¢ dolayisiyla nisasta soliisyonlarinin
Inflamasyona bagli glikokaliks harabiyetine karsi
koruyucu etkisi olabilecegini belirtmaisler.
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Strunden MS, Bornscheuer A, Schuster A, et al.
Glycocalyx degradation causes microvascular perfusion failure in the ex vivo
perfused mouse lung.
Hydroxyethyl starch 130/0.4 pretreatment attenuates this response.
Shock 2012; 38(5)559-66.

Endotelyal (GLX) yikiminin akc. perfiizyonuna etkisi
ve proflaktik HES kullaniminin koruyucu etkisi {izerine
fare akciger1 tizerinde deneysel calisma;

Grup-I: (tedavisiz ve yikimsiz grup),
Grup-11: GLX yikimi uygulanan : heparinase |
(1 mU/mL) ile saglanmius.

Grup-I11: 6nceden 6% HES 130/0.4 uygulanan
sonradan GLX yikimi yapilan

Grup-1V: 6nceden10% HES 200/0.5 uygulanan
sonradan GLX yikimi yapilan
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Strunden MS, Bornscheuer A, Schuster A, et al.
Glycocalyx degradation causes microvascular perfusion failure in the ex vivo
perfused mouse lung.
Hydroxyethyl starch 130/0.4 pretreatment attenuates this response.
Shock 2012; 38(5)559-66.

Sonuc:

*GLX yikimi; mikrosirkiilasyonda perflizyonu
azaltiyor,

»90 dk i¢inde Interstisyel 6dem gelismesine yol agiyor.
"PAB artiyor,

= HES 130/0.4 1le 6n tedavi uygulanan grupta bu etkiler
hafiflerken

*HES 200/0.5 ile degismiyor.
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Sivi tedavisi
- Kristalloid mi kolloid mi ? -

Belirgin kapiller kacak varliginda dahi kolloidlerin
volum etkisi kristaloidlere gore daha fazla ve
kolloidlerle daha az interstisyel odem goruldu.

Adams HA. A & | 2007, 4&1518.
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Kolloidler
kullanildiginda
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Pulmoner Odem (Kapiler Kacak Sendromu)

van der Heijden M, Verheij J, van Nieuw Amerongen GP, Groeneveld AB:

Crystalloid or colloid fluid loading and pulmonary permeability,
edema, and injury in septic and nonseptic critically ill patients with
hypovolemia.

Crit Care Med 2009, 37:1275-1281.

= Septik ve septik olmayan hipovolemik
hastalarda kristalloid ve kolloid ile s1v1
restisitasyonu sonrasi

= Trans Pulmoner Termodiliisyon Y ontemi ile
EVLW

= kolloidlerle kacagin daha az oldugunu
gosteren bir ¢alisma.
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Doku odemi

Frankel HL, et al. J Trauma.1996;40(2):231-240 25



Kristaloidlere bagh doku 6demi

From H.J. Buhr, DEPT. OF Surgery, CHARITE-UNIVERSITY BERLIN 26
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Early goal-directed therapy in the treatment of severe

sepsis and septic shock.
Rivers E, Nguyen B, Havstad S, et al.
N Engl J Med 2001; 345: 1368-77.

Erken hedefe yonelik tedavi protokolu ile
sepsis ve septik sokda:

= Organ yetersizligi insidansi azalir,
= Hasta yasam orani yukselir.
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Ardyuk (Preload) Optimizasyonu

Bu yiizden kritik hastalarda sivi resuisitasyonu icin;

. Hastanmin intravaskiiler volim durumunun
(preload-ardyiik) dogru degerlendirilmesi ve,

= Siv1 tedavisine verecegi hemodinamik cevabin
ongoriilmesi (preload-ardyiik cevabi) onemlidir.

= Sivi verildiginde AV veya KD nin artip
artmayacagi ongoriilebilmelidir.

Michard F, Teboul JL.
Predicting fluid responsiveness in ICU patients: a critical analysis of the evidence.
Chest 2002; 121: 2000-8.
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Cok degil az degil

= Ayni zamanda hastanin
= genel sivi dengesinin
= ozellikle interstisyel sivi

volumunun bilinmesi gerekir.
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Contents lists available at ScienceDirect

Best Practice & Research Clinical
Anaesthesiology

journal homepage: www.elsevier.com/locate/bean

Preface Westphal M, Scholz J, Van Aken H, Bein B

Infusion therapy in anaesthesia and intensive care:
Let’s stop talking about ‘wet’ and ‘dry’!

Taken together, there is currently a need to question
our traditional understandings and to re-evaluate
both the amount and the type of fluid given to our
patients. Sivi tedavisi hedefe ve olguya yonelik

uygulanmali. “Islak-kuru” soylemleri bir kenara
birakilmalidir !

Best Pract Res Clin Anaesthesiol 2009: 231 vii-x.



* Fonksiyonel Hemodinamik
Monitorizasyon”

= Tedavinin etkilerinin degerlendirilebilmesi
amaciyla yapilan hemodinamik
monitorizasyon

= Amag¢ hangi hastanin sivi tedavisine
KD’sin1 arttirarak yanit verecegini
ongormektir
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* Fonksiyonel Hemodinamik
Monitorizasyon”

m Boylelikle olumlu yanit verecek hasta
grubu onceden belirlenebilir

m yamtsiz olacagi ongoriilen hastalar da
s1v1 bolusu uygulamasinin olumsuz
etkilerinden korunmus olunur.
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Neyi Monitorize Etmeli?

Preload
| EQUALS
(NG End Diastolic

Volume

Normal d
gMaximal exercise /
activity
Norm
Stroke at rest K// \
Vol Contractile
Walking State
Heart
___/_ 7~ \ C tailure
Rest
CardiogenicD
shock
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Ventricular End-Diastolic \ j
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Ardyuk-Preload gostergeleri?

= Pulmoner arter kateteri verileri olan SVB,
PkUB,

= Ekokardiyografik verilerden olan LVEDA,
LVEDV

m Transpulmoner termodilusyon ile hesaplanan
GEDV

hepsi statik preload gostergeleri olarak ele
alinabilir.
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Ardyuk-Preload gostergeleri?
m Preload’u ancak belirli kosullarda dogru

gosterebilirler.

s Bu parametreler hastanin sivi yuklemesine
verecegl yanit1 ongormekte zayif
kalmaktadirlar.
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Pasif Bacak Kaldirma Testi

m Pasif olarak bacaklarin 45 derece kaldirilip
1-3 dakika boyunca tutulmastyla 300-400 ml
hacmin intratorasik alana dahil edildigi bir

“self servis” sivi resusitasyonu durumudur.

= pozisyon diizeldiginde siv1 yiikii tekrar
ckstratorasik alana gececeginden geriye

dontisimliidiir,

m yiiklenme riskinin az oldugu giivenli

bir yontemdir.
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Fonksiyonel Hemodinamik Monitorizasyonda Kullanilan
Dinamik Preload Gostergeleri

Parametre

Monitor

Sistolik basing degisikligi

Invaziv arter basing trasesi
analizi

Nabiz basinci degisikligi

Invaziv arter basing trasesi
analizi

Atim hacmi degisikligi

Nabiz sekli analizi

Aortik anulus hizasinda akim hizi
degisikligi

Transozofajiyal Ekokardiyografi

Inen aortta akim hizi degisikligi

Ozofagal Doppler

Vena kava inferior boyut
degisikligi

Transtorasik Ekokardiyografi

Vena kava superior boyut
degisikligi

TransOzofagal Ekokardiyografi
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Fonksiyonel hemodinamik monitorizasyonda kullanilan dinamik preload

gostergeleri ve asildiginda siviya olumlu yaniti ongoren esik degerler:

Parametre

Esik Deger

Sistolik basing degisikligi (%)
veya (mmHg)

%010 ve Uzeri veya 10 mmHg ve
uzeri sistolik basing dalgalanmasi

A down (mmHg)

5 mmHg ve uzeri fark

Nabiz basinci degisikligi (%)

%0 13 ve uzeri nabiz basinci
dalgalanmasi

Atim hacmi degisikligi (%)

%0 9-10 ve uzeri atim hacmi
dalgalanmasi

TEE ile aortik anulus hizasinda
akim hiz1 degisikligi DVpeak (%)

%0 12 ve uzeri aortik peak akim
hi1z1 dalgalanmasi

Ozofagal Doppler ile inen aortta
akim hizi degisikligi DAAH (%)

% 10-12 ve lizeri inen aort peak
akim hizi dalgalanmasi

Vena kava inferior boyut
degisikligi

% 12 ve uizeri cap artisi

Vena kava superior boyut
degisikligi

%0 60 ve Uzeri cap azalmasi
39




DONANIM




Bu degerler hastanin klinik durumu, tele radyografi,
PaO2/FiO2, SvO2, ScvO2, idrar atimi, bobrek fonksiyonlari,
genel sivi dengesi gozonunde bulundurularak
degerlendirilmelidir.
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Sivli Yonetimi
Hedefe Yonelik Sivi Tedavisi

= Makro-dolagimin oldugu kadar mikro -
dolasimin da stabilizasyonu,

= Uygun sivi,

= Uygun miktarda,

= Uygun zamanda,

= Uygun hemodinamik monitorizasyon,

m Gerektiginde motrop destek.



Guvenlik Sorunu

= 28.Ekim.2010
= Anesthesia & Analgesia,

= Rheinland-Pfalz Tabip Odas1 tarafindan gelen
1stek dogrultusunda

m fabrikasyon oldugu iddiasi i1le HES 130/0.4 1le
yapilmis bazi1 yayinlar1 ger1 cekme karari
aliyor.
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Guvenlik Sorunu

= 2011 ve sonrasinda sentetik kolloidlerle ilgili
giivenlik ve sonu¢ parametreleri lizerine ¢ok
merkezli, randomize kontrollu pek cok calisma
yapilmaya baslaniyor.
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Guvenlik Sorunu

= Avrupa Ila¢c Ajans1 (EMA) biinyesinde yer alan
Farmakovijilans Risk Degerlendirme Komitesi
(PRAC)

s HES i¢eren urlinlerin yarar/risk oranini
degerlendirerek risklerin yararlardan agir bastigi
sonucuna varmistir.

s Bu sonug¢ baslica 3 ¢alismaya dayandirilmais
= (6S, VISEP, CHEST) ve

s HES iceren parenteral soliisyonlarin ruhsatlarinin
askiya alinmasi onerilmistir.
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HIDROKSIETIL NISASTA (HES) iCEREN PARENTERAL SOLUSYONLAR
HAKKINDA ONEMLI GUVENLILIK BILGIS

Saym Doktor,

Bu mektubun amac hidroksictil nigasta (HES) igeren iiriinlerin sepsisli kritik hastalarda
kullammma bagh olarak geligen Glim ve bibrek yetmezligi risklerinin artmasi hakkinda
sizleri bilgilendirmektir,

Ozet

Son ¢ahsmalarda sepsisli kritik hastalarda, HES ve diger kan hacim artircilar
Karsilastinlmistir. Bu cahgmalar, HES ile tedavi edilen hastalarda Bliim ve bibrek
yetmezligi risklerinin daha fazla olduunu gistermistir. Sepsisli kritik hastalii olan ve
Yogun bakim iinitesine giris yapmiy  kritik hastab@ olan yetiskinlerde HES
kullanidmamahdir.

Giivenlilik sorunu iizerine ayrmtili bilgiler

Avrupa llag Ajans: (EMA) biinyesinde yer alan Farmakovijilans Risk Degerlendirme
Komitesi (PRAC) HES igeren iriinlerin yarar/risk  oranin degerlendirmis ve risklerin
yararlarindan agir bastifn sonucuna varmigtir. Bu sonug kristalloidler ile HES diriinlerinin
etkilerinin karsilagtinildir i klinik calismaya dayanmaktadie!'!.

PRAC, HES igeren parenteral soliisyonlarin ruhsatlarinin askiya alinmasin Gnermis olup bu
dnerinin karara baglanacag komisyon hentiz fikrini agiklamamistir.

ingiltere Saglik Otoritesi (MHRA) s5z konusu (riinler igin yilrittag degerlendirme
sonrasinda driinlerin ruhsatlarimt askiya almigtir.

Amerika Gida ve [lag Ajansi (FDA) ve Kanada Saglik Otoritesi (Health Canada) ise {irlinlerin
kisa irlin  bilgilerine “uyartlar/Gnlemler”  ckleyerck kullamilmaya devam edilecegini
duyurmustur.

Ulkemizde Bakanh@imiz tarafindan yapilan deerlendirme sonucunda siz hekimlerimize
yeniden inceleme prosediirii sonuglanincaya kadar asagidaki tavsiyelerde bulunulmasma karar
verilmistir,

Hekimlere yonelik tavsiveler

7 Sepsis, agir sepsis ve septik sok tanusi konulmus kritik hastaligi olan ve yogun bakim
iinitesine  yatst veya devri yapilan kritik hastah@ olan yetigkinlerde HES
kullanilmamalidir,

# Akut afir Karaciger yetersizligi olan kisilerde HES kullandmamahdir. Kronik
Karaciger hastaligr olan hastalarda fayda-zarar  defierlendirilmesi yapilarak
kullanilmali, bu hastalar gézlem alunda tutulmahidirlar

N

Babrek fonksiyon bozuklugu Sykilsii olan hastalarda kullanimindan kagmilmalidir
Bobrek hasarina igaret cden ilk bulgu tespit edildiginde HES kullamm
sonlandinlmahdir,

» HES uygulamasini takiben 90 giin igerisinde renal replasman tedavisi rapor edilmigtir.
Bu nedenle tim hastalarin, en az 90 giinlitk siireg boyunca renal fonksiyonlarinin
takibine devam edilmelidir,

7 Agk kalp ameliyat yapilan hastalarda, kardiyopulmoner bypass sirasimda agiry

Kanama riskinden dolay) priming soliisyonunda HES kullanmindan kagmilmalidir.

Koagiilopatiye isarct eden ilk bulgu tespit edildiginde HES kullanim kesilmelidir,

N

Y

Raporlama gerekliligi

Hidroksictil nigasta igeren parenteral soliisyonla regete ederken yukanida belirtilen giivenlilik
uyarilarma dikkat edilmesini ve bu {riinlerin kullammi sirasinda advers etk olugmas:
durumunda ilgili finma yetkililerini ve Saghk Bakanlig: Tiirkiye Ilag ve Tibbi Cihaz Kurumu,
Risk  Yonetimi Dairesi, Turkiye Farmakovijilans  Merkezi (TUFAM)'ni (e-posta:
wlam@titck.gov.tr; faks: 0 312218 35 99; tel: 0312 218 30 00) bilgilendirmenizi hatirlatinz,

Saygilanmizla,

T.C. Sagilik Bakanlig
Tiirkive llag ve Tibbi Cihaz Kurumy
Risk Ydnetimi Dairesi

Referanslar

. Perner A et al, Hydroxyethyl Starch 130/0.42 versus Ringer's acetate in severe sepsis. N
Engl ) Med 2012; 367(2):124-134.

2. Brunkhorst FM et al, Intensive insulin therapy and pentastarch resuscitation in severc
sepsis. N Engl J Med 2008: 358(2):125-39.

3. Myburgh JA et al. Hydroxyethyl starch or saline for fluid resuscitation in intensAcare, N
Engl J Med 2012: 367(20):1901-11.



(6S trial)

Scandinavian Starch for Severe Sepsis/Septic Shock trial
Perner A, Haase N, Guttormsen AB, Tenhunen J, Klemenzson G, Aneman A, Madsen KR,
Moller MH, Elkjaer JM, Poulsen LM, Bendtsen A, Winding R, Steensen M, Berezowicz P, Soe-
Jensen P, Bestle M, Strand K, Wiis J, White JO, Thornberg KJ, Quist L, Nielsen J, Andersen LH,
Holst LB, Thormar K, Kjaeldgaard AL, Fabritius ML, Mondrup F, Pott FC, Moller TP, et

Hydroxyethyl starch 130/0.42 versus Ringer’s acetate in severe sepsis.
N Engl J Med 2012, 367:124-134.

= 26 Iskandinav Ulkesi YBU den 798 hasta;

= Sepsis hastalarinda sivi resiisitasyonunda

= HES 130/0.42 (Tetraspan) ve

= Ringer Asetat (Ringerfundin) soliisyonlarinin

= Mmortalite ve renal hasar ac¢isindan karsilastirildig:
= PRK Calisma.

= HES 130/0.42’in 90 giinliik mortalite ve RRT insidensini
arttirdig1 belirtilmais.
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(6S Cahsmas)
ile ilgili Olumsuzluklar

Her 1k1 gruptaki hastalara baslangig resiisitasyon sivisi olarak
kolloid kullanildiktan sonra randomizasyon yapilmasi.

OAB’nin takip parametreleri i¢inde olmamasina ragmen tiim
hastalarin hemodinamik parametrelerinin tedavi dncesi N
olarak belirtilmis olmasa.

HES 130/0.42 *nin hastalarin %50 si iizerinde 3 glinden fazla
stireyle kullanilmasi,

Medyan kiimilatif HES 130/0.42 dozu 44 ml/kg olarak
bildirilmis. Ancak kiimiilatif dozun iist ve altindaki kuartiller
belirtilmemais

Kiimiilatif doz ve sonuclar analiz edilmemis.
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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. Mgller, M.D., Ph.D., Jeanie M. Elkjer, M.D.,
Lone M. Poulsen, M.D., Asger Bendtsen, M.D., M.P.H., Robert Winding, M.D.,
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Jonas Nielsen, M.D., Ph.D., Lasse H. Andersen, M.D., Lars B. Holst, M.D.,
Katrin Thormar, M.D., Anne-Lene Kjaldgaard, M.D., Maria L. Fabritius, M.D.,
Frederik Mondrup, M.D., Frank C. Pott, M.D., D.M.Sci., Thea P. Maller, M.D.,
Per Winkel, M.D., D.M.Sci., and Jorn Wetterslev, M.D., Ph.D.,
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VISEP Cahsmasi
N Engl J Med. 2008 Jan 10;358(2):125-39. doi: 10.1056/NEJM0a070716.
Intensive insulin therapy and pentastarch resuscitation in severe sepsis.
Brunkhorst FM, Engel C, Bloos F, Meier-Hellmann A, Ragaller M, Weiler N, Moerer
O, Gruendling M, Oppert M, Grond S, Olthoff D,Jaschinski U, John S, Rossaint R, Welte
T, Schaefer M, Kern P, Kuhnt E, Kiehntopf M, Hartog C, Natanson C, Loeffler M, Reinhart
K:German Competence Network Sepsis (SepNet).

597 sepsis hastasini i¢ceren ¢ok merkezli RKC

Geleneksel / yogun insiilin tedavisi uygulanan sepsis
hastalarina

%10 HES 200/0.5 ve
RL 1le s1v1 resiisitasyonu yapilarak

28 glinliik mortalite oran1 ve ortalama organ yetersizligi skoru

(%10 HES 200/0.5) grubunda BY insidensini yiiksek
buluyorlar.
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(VISEP Cahismas)
ile flgili Olumsuzluklar

m Hastalara baslangi¢ restisitasyon sivisi olarak HES
kullanildiktan sonra randomizasyon yapilmasi.

= Hemodinamik stabilizasyon sonrasi randomizasyon
yapilmasi,

= YBU den ¢ikana kadar yiiksek doz hiperonkotik

biiyiik mol. agirlikli (%10 HES 200/0.5) in idame
s1visi olarak kullanilmasi.
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(CHEST study)

Myburgh JA, Finfer S, Bellomo R, Billot L, Cass A, Gattas D, Glass P, Lipman J, Liu B,
McArthur C, MeGuinness S, Rajbhandari D, Taylor CB, Webb SA:
Hydroxyethyl starch or saline for fluid resuscitation in intensive care.
N Engl J Med 2012, 367:1901-1911.

Avustralya ve Yeni Zelanda’da 7000 YB hastasinda
s1v1 resiisitasyonunda 6% HES 130/0.4 ve SF
soliisyonlarinin

90 giinliik mortalite,
ABY Insidensi ve

RRT gereksiniminin karsilastirildigi PRK c¢alisma.

Sonu¢ parametreleri uizerine farklilik tespit
edilmemus.
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(CHEST study)
ile ilgili Olumsuzluklar

Her iki grupta da sepsisli hasta oran1 %30 ve %15’ine
randomizasyon oncesi HES verilmis.

HES tedavi siires1 ve kiimiilatif dozu acikca bildirilmemius.

S1v1 tedavisi 1¢in hedefe yonelik protokol kullanilmamius,
genelde (+) dengede kalinmus.

90 giinliik mortalite oraninda fark olmamakla birlikte HES
grubunda randomizasyon oncesi RRT oran1 daha yiiksek.
(p=10.04)

Bu sekilde sub grup analizi yapildiginda ise HES ; sepsis ve
ABY’likli hastalar da primer sonuclar etkilemedigi gibi KV
yetersizlikde anlamli olarak diisiik bulunmaktadir.
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(CRYSTMAS Cahsmasi)
CRYSTalloids Morbidity Associated with severe Sepsis

Guidet B, Martinet O, Boulain T, Philippart F, Poussel JF, Maizel J, Forceville X, Feissel M, Hasselmann
M, Heininger A, Van Aken H: Assessment of hemodynamic efficacy and safety of 6%
hydroxyethylstarch 130/0.4 vs. 0.9% NaCl fluid replacement in patients with severe sepsis: The

CRYSTMAS study.
Crit Care 2012, 16:R94.
http://ccforum.com/content/16/3/R94

Sepsis hastalarinda 6% HES 130/0.4 ve SF soliisyonlar ile

s1v1 resusitasyonunda;

= Birincil sonu¢ gostergesi olarak;

Hemodinamik stabilizasyon i¢in gereken sivi miktar1 ve siire
Hemodinamik etkiler,

ABY insidensi acisindan karsilastirilmasi.

Calismanin ikincil amaci;

YBU de kalis siiresi,

hastane kalis siiresi,

4. giin SOFA skoru taramasi
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(CRYSTMAS Cahsmasi)

Hemodinamik stabilizasyon kriterlert;
(OAB) >65 mmHg,

4 st sireyle

Asagidaki 3 parametreden en az ikisi stabil seyretmeli.
(SVB) 8-12 mmHg,

Idrar atimi>2 ml/kg,

(Scv02) >70% .

Vazopresor / inotrop tedavide doz artimina gidilmemeli

[lave s1v1 gereksinimi <1 L
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(CRYSTMAS Cahsmasi)
Planm

196 patients with
severe sepsis aged
218 years
randomised

6% HES 130/04 NaCl 09%
(n=100, ITT analysis) (n=96, [TT analysis)

Safety follow-up
Day 30 (n=87)
Day 90 (n=74)

Safety follow-up
Day 30 (n=87)
Day 90 (n=69)

FAS analysis
(n=88)

FAS analysis
(n=86)

[TT=Intention to Treat; FAS= Full Analysis Set
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Sonuclar

Hedef HDS’a HES grubunda anlamh olarak daha kisa siire ve az
voliimle erisilmis.

(1,379 + 886 ml HES ve 1,709 +1,164 ml NaCl
[Ort. fark =-331 + 1,033, 95% CI (-640) — (-21)] (P =0.0185)

28 giinliik mortalite oram1 HES grubunda (31.0%) , NaCl grubunda

(25.3%) (P = 0.37).

90 giinliik mortalite oram1 HES grubunda [40%] , NaCl grubunda [34%]
(P =0.33).

RIFLE ve AKIN smiflamalarina gore ABY; HES grubunda [24.5%]
NaCl grubunda [20%] . Gruplar aras1 anlamli fark yok. P = 0.454).
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>

>

>

(CRYSTMAS Cahsmas)
ile lgili
Olumlu bildirimler:
S1v1 restisitasyonu hedefi (SVB, ScvO2),

HES kullanim sinirlamasi (baslangi¢c 50ml/kg idame
25ml/kg)

kullanilmasi.
Olumsuz bildirimler:
S1vi restisitasyonu hedefi icin (SVB) kullanilmasi,

Calismanin planlamasinda mortalite a¢isindan
degerlendirmenin zayif oldugu .
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Adanir T, Aksun M, Cirit M, et al. The renal effect of replacement fluids in
controlled severe hemorrhagic shock: an experimental study. Turk J Trauma
Emerg Surg 2009; 15(5):423-32.

= AMAC: Tavsanlarda, hemorajik sokta resiisitasyon s1visi
olarak kullanilan;

> RL,
> %6 HES 130/0.4,

> RL+ %6 HES kombinasyonunun
bobrek fonksiyonlara etkisi aragtirmak.

= SONUC: Hemorajik sokta sivi1 resiisitasyonu sonrasi gruplar
arasinda histopatolojik incelemede anlamli fark yok. (p>0.05).
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(FIRST Calismasi)

James MF, Michell WL, Joubert IA, Nicol AJ, Navsaria PH, Gillespie RS:
Resuscitation with hydroxyethyl starch improves renal function and lactate
clearance in penetrating trauma in a randomized controlled study:
the FIRST trial (Fluids in Resuscitation of Severe Trauma).

Br J Anaesth 2011, 107:693-702.

= Ciddi travma hastalarinda siv1 resiisitasyonu iizerine

prospektif RKC.

> Erken hedefe yonelik sivi tedavisinde
> SFve

>

HES 130/0.4 bobrek tizerine etkiler1 acisindan
karsilastirilmas.

Renal hasar acisindan H

ES daha az hasara yol agmus.
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CRISTAL Cahsmash
JAMA 2013, 310:1809-1817.

Research

Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Effects of Fluid Resuscitation With Colloids vs Crystalloids
on Mortality in Critically lll Patients Presenting

With Hypovolemic Shock

The CRISTAL Randomized Trial

Dijillali Annane, MD, PhD; Shidasp Siami, MD; Samir Jaber, MD, PhD; Claude Martin, MD, PhD; Souheil Elatrous, MD; Adrien Descorps Declére, MD;
Jean Charles Preiser, MD; Hervé Outin, MD:; Gilles Troché, MD; Claire Charpentier, MD; Jean Louis Trouillet, MD; Antoine Kimmoun, MD;

Xavier Forceville, MD, PhD; Michael Darmon, MD; Olivier Lesur, MD, PhD; Jean Régnier, MD; Fékri Abroug, MD: Philippe Berger, MD;

Christophe Clech, MD; Joél Cousson, MD; Laure Thibault, MD; Sylvie Chevret, MD, PhD; for the CRISTAL Investigators
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(CRISTAL Cahsmasi)

Fransa, Belcika, Kanada, Ingiltere, KuzeyAfrika iilkelerinin
katildig,

Cesitli nedenlere bagli hipovolemik soktaki hastalarda kolloid

(%70 oraninda HES) ve kristalloidleri karsilastiran RK
calisma;

28 giinliik mortalite,

90 giinliik mortalite,

RRT siz gilin sayist,

Ventilator tedavisiz giin sayist,

Vazopresor tedavisiz giin sayisi,
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Effects of Fluid Resuscitation With Colloids vs Crystalloids
on Mortality in Critically Il Patients Presenting
With Hypovolemic Shock

Figure 1. Patient Enrollment in the Colloids Versus Crystalloids for the Resuscitation of the Critically 1l

(CRISTAL) Trial

for eligibility

6498 Critically ill patients assessed

2305
602
265
188

93
19

— 18

i5
15
11
11

8

2
39

3641 Excluded

Received fluid therapy in the intensive care unit
Had anesthesia-related hypotension
Had advanced chronic liver disease
Had chronic renal failure

Had an acute anaphylactic reaction
Had inherited coagulation disorders
Had do-not-resuscitate order
Pregnant

Burned >20% of body surface area
Had an allergy to any study drug
Refused consent

Dehydrated

Brain death or organ donor

Other reasons

e

-
(

\

2857 Randomized

1414 Randomized to receive colloids
1414 Received intervention as
randomized

1443 Randomized to receive crystalloids
1443 Received intervention as
randomized

v v
0 Lost to follow-up or discontinued 0 Lost to follow-up or discontinued
intervention intervention
4 N

1414 |ncluded in primary analysis

1443 iIncluded in primary analysis
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Effects of Fluid Resuscitation With Colloids vs Crystalloids
on Mortality in Critically Ill Patients Presenting
With Hypovolemic Shock

To be eligible, research part1c1pants had to have received no
prior fluids for resuscitation duringtheirlCU.st:

require fluid resuscitation f ofacute hypovolemia’ds defined
by the combination o otensmn systolic arterial pres-
sure of less than 90 mm Hg, mean arterial pressure of less
than 60 mm Hg, orthostatic hypotension (ie, a decrease in
systolic arterial pressure of at least 20 mm Hg from the
supine to the semirecumbent position), or a delta pulse
pressure of 13% or higheréevidence for low filling pres-
noninvasively; and 3} signs of tissue hypoperfusion or
hypoxia,

sures and low cardiagdex as assessed either invasively or
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Effects of Fluid Resuscitation With Colloids vs Crystalloids
on Mortality in Critically lll Patients Presenting
With Hypovolemic Shock

Study Treatments
Eligible patients were randomly allocated to fluid resuscita-

tion with crystalloids (control group) or with colloids (experi-
mental group). In the crystalloids group, allowed treatments
included isotonic or hypertonic saline and any buffered solu-
tions. In the colloids group, hypooncotic (eg, gelatins, 4% or
5% of albumin) and hyperoncotic (eg, dextrans, hydroxy-

ethyl starches, and 20% or 25% of albumin) solutions were per-
mitted.

Within each treatment group, investigators could use
whichever fluids were available at their institution. The amount
of fluid and duration of treatment was left at the discretion of
the investigators with the following restrictions: (1) the daily
total dose of hydroxyethyl starch could not exceed 30 mL/kg




Effects of Fluid Resuscitation With Colloids vs Crystalloids
on Mortality in Critically Ill Patients Presenting
With Hypovolemic Shock

Table 1. Baseline Characteristics

Colloids Group
(n = 1414)

Crystalloids Group
(n = 1443)

Age, median (IQR), y
Male sex, No. (%)
Weight, median (IQR), kg
Height, median (IQR), cm
Source of admission to ICU, No. (%)
Community
Hospital ward
Other ICU
Long-term care facility
Physiology score, median (IQR)
SAPS II?
SOFAP

Systolic blood pressure, median (IQR), mm Hg
Heart rate, median (IQR), beats/min
Urinary output, median (IQR), mL/h

Lactate levels, median (IQR), mmol/L

Predefined strata, No. (%)
Sepsis

Trauma

Hypovolemic shock (without sepsis or trauma)

63 (50-76)
880 (62.2)

70 (60-81)
170 (161-175)

674 (48.2)
617 (44.1)
57 (4.1)
50 (3.6)

48 (35-64)
8 (5-11)
(n=1337)
92 (80-112)

(n=1335)
105 (86-123)

(n = 1245)
40 (20-70)

(n=1151)
2.3(1.3-3.8)

774 (54.7)
85 (6.0)
555 (39.3)

63 (50-75)
902 (62.5)

70 (61-81)
169 (162-175)

745 (52.0)
575 (40.1)
65 (4.5)
48 (3.3)

50 (36-65)
8(5-11)

(n=1372)
94 (80-113)

(n = 1366)
105 (88-21)

(n =1259)
40 (20-60)

(n=1176)
2.4(1.4-4.5)

779 (54.0)
92 (6.4)
572 (39.6)
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Effects of Fluid Resuscitation With Colloids vs Crystalloids
on Mortality in Critically Ill Patients Presenting
With Hypovolemic Shock

Figure 2. Cumulative Incidence of Death Within First 28 Days After
Randomization
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Crystalloids 1443 1239 1172 1124 1089 1064
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Effects of Fluid Resuscitation With Colloids vs Crystalloids
on Mortality in Critically Ill Patients Presenting
With Hypovolemic Shock

Table 2. Study Outcomes by Treatment Group
No. (%) of Patients
Colloids Crystalloids
(n=1414) (n = 1443) RR (95% Cl) P Value?

Death

Within 28 d 359 (25.4) 390 (27.0) 0.96 (0.88 to 1.04) 26
Within 90 d 434 (30.7) 493 (34.2) 0.92 (0.86 to 0.99) .03
IniCU 355 (25.1) 405 (28.1) 0.52 (0.85 to 1.00) .06
In hospital 426 (30.1) 471 (32.6) 0.94 (0.87 to 1.02) 07
No. of days alive and without the following treatment or condition Mean (SD) Mean Difference (95% Cl)

Mechanical ventilation within the first 7 d 2.1(2.4) 1.8(2.3) 0.30 (0.09 to 0.48) .01
Mechanical ventilation within the first 28 d 14.6(11.4) 13.5 (11.5) 1.10 (0.14 to 2.06) .01
Renal replacement therapy within the first 7 d 4.8(2.9) 46(2.9) 0.2(-0.4t00.8) .99
Renal replacement therapy within the first 28 d 13.9(11.3) 13.1(11.4) 0.8(-1.6t03.3) .90
Organ failure (SOFA score <6) within the first 7 d 6.2(1.8) 6.1(1.8) 0.06 (-0.10 to 0.20) 31
Organ failure (SOFA score <6) within the first 28 d 21.4(10.3) 20.9 (10.6) 0.6 (-0.4t0 1.5) .16
Vasopressor therapy within the first 7 d 5.0 (3.0) 47 (3.1) 0.30 (-0.03 t0 0.50) 04
Vasopressor therapy within the first 28 d 16.2 (11.5) 15.2 (11.7) 1.04 (-0.04 to 2.10) 03
ICU stay within the first 28 d 8.3(9.0) 8.1(9.2) 0.2 (-0.5t0 0.9) 69
Hospital stay within the first 28 d 11.9(11.1) 11.6(11.4) 03 (-0.5t01.1) 37

S —
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Crystal Trial

= Sonuc:

= 28 glinliik mortalite oraninda fark yok.

= 90 giinliik mortalite oran1 kolloidlerle anlaml
distk.

m RRT oraninda fark yok.
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Neuhaus W, Schick MA, Bruno RR, et al. The effects of colloid solutions on renal

YV V VvV 'V

proximal tubular cells in vitro. Anesth Analg 2012; 114(2):371-4. [English]

AMAC: Renal proksimal tiip hiicrelerine (HK-2)
maruziyet zamani,

doz,

mol.agirlig:,

dengelenmis/dengelenmemis soliisyon agisindan etkilerini
arastirmak.

SONUC: HK-2 hiicrelerinin HES preparatinin ilk temas
itibartyla mol.agirligi, dengelenmis/dengelenmemis soliisyon
olup olmamasina bagli olmaksizin hiicrelerin canliligim
olumsuz etkiledigini ve doz arttik¢a bu etkininde derinlestigi.
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Clinical implications of HES-induced renal impairment
Review:Pros and cons of tetrastarch solution for critically ill patients

Daisuke Toyoda, Shigeo Shinoda and Yoshifumi Kotake™
Journal of Intensive Care 2014, 2:23 doi:10.1186/2052-0492-2-23

Bobrek dokusunun dogal HE-nisasta molekiilii ile uzun siire temasi hasara
yol agabilir.

Bobrek dokusunun biitiinliigiiniin devami agisindan HES molekiiliiniin hizli
yikilma ve atilmasi ¢ok onemlidir.

HES’in ana metabolizma yolu olan a-amilaz’in sepsisde aktivitesini
kaybedip etmedigi heniiz acikliga kavusmamustir.

Bu bakis agisiyla; sepsisde bazi hastalarda HES doza bagli olarak
bobreklerde hasara yol agabilir.

Sepsisde maksimal doza yakin tekrar uygulamalardan kaginilmalidir.

Ayrica; Son ¢alisma ve yayinlar bobrek fonksiyonlarinda Klor etkisi
tizerine dikkat ¢ekmektedir. Dolayisiyla NaCl bazlit HES preparatlari
acisindan bu noktaya da dikkat edilmelidir.
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Meta-analysis on HES in CV surgery

Amac; KVC’ de HES’in diger voliim genisleticilerle
(Albumin, Jelatin, Kristalloidler) asagidaki parametreler
acisindan karsilastirilmasi.

= Total kan kaybi

* Transfiizyon gereksinimi
* Reoperasyon gereksinimi
= ABY gelisimi

= Mortalite

= YB ve hastane kalis siiresi

= Total kullanilan kolloid ve kristalloid voliimii
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Hidroksietil grubundaki molar substitiisyona gore :

Tetrastarch 0.4 (130 kD)
Pentastarch 0.45 (250, 264 kD)
Pentastarch 0.5 (120, 200, 250 kD)
*Hetastarch 0.7 (120, 400, 450 kD)
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Meta-analysis on HES in CV surgery

PubMed
718 hits

Cochrane
214 hits

Embase
1709 hits

Fresenius Reviews
132 hits 55 hits

\\‘

After removal
of duplicates

2100 hits

288 articles

L

236 articles were
»| excluded after detailed

screened for
eligibility

examination

52 publications
reporting on 50
trials included in
meta-analyses

76



Meta-analysis on HES In CV surgery

Ozet (1)

*Total kan kaybi ve kan transfiizyon siklig1 acisindan; HES
0.4, kristalloid ve Jelatin benzer sonuc verdi.

=Total s1v1 verilimi; kristalloid ve Jelatin’e gére HES 0.4 ile
azaliyor.

*YB yatis siiresi acisindan gruplar arasinda belirgin fark yok.

»Hastanede kalis siiresi HES 0.4 grubunda Kristalloidlere
gore ort. 74 giin daha kisa.
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Meta-analysis on HES In CV surgery

Ozet (2)

»Reoperasyon sikhgi acisindan; HES 0.4, kristalloid ve
Jelatin gruplari arasinda belirgin fark saptanmazken (%1.7-
1.4) HES 0.7 ile bu oran artt1.

*ABY acisindan; HES grubu ile kristalloid ve Jelatin gruplari
arasinda belirgin fark saptanmadi. (%?2.2-1.8)

=Mortalite oran1 agisindan; HES grubu ile kristalloid ve
Jelatin gruplari arasinda belirgin fark saptanmadi. (%0.7-1.0)
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Meta-analysis on HES in CVS

Sonuc:

RKC lar1 iceren bu meta-analiz;

Kalp cerrahisinde; Tetra nisastalarin Kristalloid ve diger
kolloidlere gore;

»Kan kaybi,
» Transfiizyon gereksinimi,

»Hastane yatis siiresi acisindan dezavantaja sahip
olmadiklarini

Eski nisasta preparatlarinin giivenlik ac¢isindan tercih
edilmemelerini gostermistir.
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Anesthesiology 2013; [Epub ahead of print]

PERIOPERATIVE MEDICINE

Six Percent Hydroxyethyl Starch 130/0.4 (Voluven®)
versus 5% Human Serum Albumin for Volume

Replacement Therapy during Elective Open-heart
Surgery in Pediatric Patients

Philippe Van der Linden, M.D., Ph.D.,* Andrée De Ville, M.D.,” Anna Hofer, M.D.,1 Martina Heschl,
M.D.,T Hans Gombotz, M.D.,Ph.D.t
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Six Percent Hydroxyethyl Starch 130/0.4 (Voluven®)
versus 5% Human Serum Albumin for Volume

Replacement Therapy during Elective Open-heart
Surgery in Pediatric Patients

What We Already Know about This Topic

e Human albumin is the most commonly administered colloid in

pediatric patients undergoing cardiac surgery, although tetra-
starches are being used with increasing frequency in adults

¢ \ery limited data are available regarding the efficacy and safety
of tetrastarches in children

Methods: The study was a two-center, randomized, controlled,
parallel-group, double-blind trial performed in children aged
2-12 yr undergoing elective surgery for congenital heart disease

under extracorporeal circulation. The primary objective was to
demonstrate equivalence between HES and HSA with regard
to the total volume of colloid infusion for intraoperative volume

replacement including priming of the extracorporeal circuitery.
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Six Percent Hydroxyethyl Starch 130/0.4 (Voluven®)
versus 5% Human Serum Albumin for Volume
Replacement Therapy during Elective Open-heart
Surgery in Pediatric Patients

(‘I:able 3. Summary of Fluid Input and Fluid Output Population: ITT

HES Group (N = 31)

HSA Group (N = 29)

Parameter (Unit) Absolute Values Absolute Values
Time Point N Mean Range Median Q25-Q75 N Mean Range Median Q25-Q75 P Value*
Total fluid input (mi/kg BW)
During surgery 31 98.5 38-263 96.2 72.8-1099 29 1020 51-264 86.0 73.6-112.7 0.682
After arrival on ICU until 31 148.0 0-339 106.8 80.4-234.3 29 159.0 55-334 138.8 101.3-210.8 0.402
second postoperative
morning
Overall time 31 247.3 75-609 192.8 165.8-338.8 29 2623 127-462 218.1 177.8-371.5 0.372
Total fluid output (ml/kg BW)
During surgery 31 81.8 26-208 76.6 51.7-94.0 29 72.9 20-209 59.3 53.8-76.9 0.335
Arter arrival on ICU until first 30 451 16-148 401 24.9-59.1 29 46.9 15-81 45.7 36.3-56.1 0.696
postoperative morning
First to second postoperative 30 70.0 16-272 50.6 35.2-86.5 29 73.3 20-245 56.6 46.1-81.9 0.655
morning
Overall time 30 197.9 69-527 167.7 146.2-263.5 29 1931 85-373 161.1 141.2-243.6 0.897
Fluid balance (ml/kg BW)
During surgery 31 16.7 —70to 56 18.3 6.9-30.2 29 29.1 -141t0 77 235 14.3-37.2 0.050
After arrival on ICU until 30 379 -11to183 18.9 9.3-64.0 29 38.7 -40to 213 30.6 11.1-59.2 0.847
second postoperative
mormning
Overall time 30 55.1 3-197 36.9 16.5-80.0 29 69.2 -12to0 279 57.4 27.5-92.5 0.243

* P values or testing for treatment difference are based on an ANOVA with treatment and center as effects.

\BW = body weight; HES = hydroxyethyl starch 130/0.4; HSA = human serum albumin; ICU = intensive care unit; ITT = intent-to-treat; N = patients’ number.
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Six Percent Hydroxyethyl Starch 130/0.4 (Voluven®)
versus 5% Human Serum Albumin for Volume

Replacement Therapy during Elective Open-heart
Surgery in Pediatric Patients

ﬁable 4. Summary of Transfused Blood Products Population: Safety Population

HES Group (N = 31)

HSA Group (N = 29)

Absolute Values Absolute Values
Parameter (Unit) N Mean Range Median  Q25-Q75 N Mean Range Median  Q25-Q75 P Value®
Erythrocytes, mi/kg 12 287  6.7-905 19.1 119435 |16 | 27.2 4.3-88.0 20.8 11.6-29.4 0.732
FFP, ml/kg 8 273 9.0-81.9 18.7 145-308 10  25.0 10.3-53.1 19.3 14.9-34.1 0.892
Fibrinogen, mi/kg 0 - - - - 3 44 4.0-48 4.35 4.0-4.81 n.e.
Platelets, mi/kg 6 149  8.6-223 155 10.5-17.2 2 146 11.2-18.0 14.6 11.2-18.0 0.936
Calculated blood, mi/kg 31 145  2.2-66.2 8.6 55-196 28 154 0.6-68.4 9.8 6.3-15.4 0.719
Patients exposed to any blood product 13 16

* P values of testing for treatment difference are based on an ANOVA with treatment and center as effects.

kFFP = fresh frozen plasma; HES = hydroxyethyl starch 130/0.4; HSA = human serum albumin; N = patients' number; n.e. = not estimable.
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Six Percent Hydroxyethyl Starch 130/0.4 (Voluven®)
versus 5% Human Serum Albumin for Volume

Replacement Therapy during Elective Open-heart

Surgery in Pediatric Patients

(Table 5. Results for Biomarkers of Renal Function in ITT Population \
HES Group (N = 31) HSA Group (N = 29)
Parameter (Unit) Absolute Values Absolute Values
Time Point N Mean = SD Range Median Q25-Q75 N Mean + SD Range Median Q25-Q75 P Valuet
«a-1-Microglobulin/urinary creatinine {(g/mmol creatining)
Baseline I id 121211 1.2-59.3 3.0 1.9-11.1 3 b 3.9 3.9 3910-39
Arrival on ICU 31 18.1+17.8 1.2-74.5 12.0 4.3-28.2 25 20.0£22.8 0.9-87.2 11.1 7.8-20.7 0.8691
Last available value 31 6.0+7.4 0.8-30.7 26 1.6-6.7 25 10.4+17.2 0.9-87.2 3.8 2.3-111 0.2257
B-NAG/urinary creatinine (U/mmol creatinine)
Baseline 30 4.4+145 0.3-65.5 0.6 0.5-0.8 28 0.8+0.6 0.3-2.7 0.6 0.4-0.8 0.8763
Arrival on ICU 31 13.0+28.8 0.4-134.3 2.8 1.0-109 29 11.5+329 0.4-175.1 15 1.2-6.3 0.5491
Last available value 31 1.0+0.6 0.3-29 0.8 0.5-1.2 29 14+21 0.3-12.0 0.8 0.6-1.1 0.9234
NGAL/urinary creatinine (ng/mmol creatinine)
Baseline 31 3.6+14.8 0.1-83.5 0.7 0414 29 2.3+46 0.2-21.7 0.8 0.6-1.3 0.2279
Arrival on ICU 31 55.9+100.9 0.3-390.6 6.9 1.1-58.8 29 54.5+145.6 0.3-681.4 1.6 1.3-8.0 0.4033
Last available value 31 1.9+1.3 0.4-6.9 1.6 1.0-21 29 10.0+37.8 0.6-205.4 2.1 1.3-3.0 0.1430
Urinary albumin/urinary creatinine (g/mmol creatinine)
Baseline 31 7.0£19.7 0.5-110.7 1.6 0.9-6.3 29 3.9+34 0.5-15.8 3.2 1.8-4.2 0.1589
Arrival on ICU 31 13.6+17.7 0.4-78.0 6.8 3.5-14.2 29 30.4+68.1 0.6-354.5 75 3.2-22.3 0.7115
Last avallable value 31 12.3+13.7 0.7-67.9 8.1 3.9-17.0 29 28.4+63.3 2.1-341.0 9.57 6.3-24.5 0.1313

* Number of patients with values above detection limits. T P values of testing for treatment differences are based on a two-sided Mann-Whitney U fest.
ICU = intensive care unit; ITT = Intent-to-treat; HES = hydroxyethyl starch 130/0.4; HSA = human serum albumin; N = patients’ number; NAG = N-acetyl--D-glucosaminidase;

NGAL = neutrophil gelatinase—associated lipocalin.

J
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Six Percent Hydroxyethyl Starch 130/0.4 (Voluven®)
versus 5% Human Serum Albumin for Volume
Replacement Therapy during Elective Open-heart
Surgery in Pediatric Patients

Sonuc:

%6 HES 1le %35 HA arasinda

kanama ve bobrek fonksiyonlar agisindan fark
bulunmamis. Ancak yine de daha biiyiik
serilerde calisilmasi gerektigini vurgulamaislar.
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Meybohm et al, Critical Care 2013, 17:R166
http://ccforum.com/content/17/4/R166
C, criTicAL cARE

RESEARCH Open Access

Re-evaluating currently available data and
suggestions for planning randomised controlled
studies regarding the use of hydroxyethyl starch in
critically ill patients - a multidisciplinary statement

{ Patrick Meybohm', Hugo Van Aken?, Andrea De Gasperi®, Stefan De Hert*, Giorgio Della Rocca®,
Armand RJ Girbes®, Hans Gomt_)otz'7, Bertrand Guidet® Walter Hasibeder®, Markus W Hollmann'®, Can Ince'’,
Matthias Jacob'?, Peter Kranke ", Sibylle Kozek-Langenecker'®, Stephan Alexander Loer'”, Claude Martin'®,

Martin Siegemund'’, Christian Wunder'® and Kai Zacharowski'

Kritik hastalarda HES kullanima ile ilgili eldeki
verilerin yeniden degerlendirilmesi ve RKC’larin
planlamas1 i¢in oneri: multi disipliner bir rapor
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Re-evaluating currently available data and
suggestions for planning randomised controlled
studies regarding the use of hydroxyethyl starch in
critically ill patients - a multidisciplinary statement

Gelecekte yapilacak RKC’lar icin tavsiyeler:

HES kullaniminda dogru endikasyon. (Hipovolemi)
Onceden mevcut BY ve/veya ABY (ilk 6 st disinda)

Akut volum resiisitasyonu i¢in kullanimin sinirlanmasi (maks.

24 st)

Hipovolemi ve s1vi tedavisine cevabin standart protokollerle
degerlendirilmesi

Siv1 tedavisi ve takibi icin hedefe yonelik protokollerin
kullanilmasi

Net olarak onceden son noktalarin belirlenmis olmasi (RRT

endikasyonu gibi)
Kaliteli veri dokiimantasyonu ve yeterli takibe sahip olmasi
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s (PRAC) tarafindan HES tedavisinden yararlanabilecek bir
grup hastanin mevcut olabilecegi nedeniyle, bu tarihe kadar
eldeki tiim verilerin degerlendirilmesiyle asagidaki sonuca
varmistir.

= Kiritik ve sepsisli hasta grubunda bobrek hasar1 ve mortaliteyi
arttirdigina dair kanitlar nedeniyle HES bu hastalarda
kullanilmamalidr.

= Akut kan kaybina bagli hipovolemik hastalarda ise;
Kristalloidlerin tek basina kullanimlarinin yetersiz olusu

nedeniyle HES kullanilabilir.

= Bu hastalarda riski minimale indirmek i¢in dnlem alinmasi ve
HES soliisyonunun 24 st. ten fazla kullanilmamasi

onaylanmistir. .



Sonuc:

Tetra nisastalarin avantajlar1 1ki maddede
Ozetlenebilir.

1- Kristalloidlere gore dolasan kan voliimiinii
hiicreleraras1 kompartmana daha az sivi kagagi ile
etkin bir sekilde artirirlar.

2- Esdeger voliim etkisi HA’e gore daha ucuza elde
edilir.
Buna karsin; Tetra nisastalarin dezavantajlari;

Kritik hastalarda uzun stireli kullanimda bobrek
hasarina yol acabilirler.
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Hipovolemi/hipoperfiizyon ve akut hipervolemi
onlenmesi gereken onemli bir problemdir.

Amaca yonelik s1vi tedavisi ile hemodinamik
optimizasyon yasam sansini ve kalitesini
dizeltir.

Temel 1 dame s1visi kristalloidler olabilir,

Hedefe yonelik bolus uygulamalarinda
kolloidler tercih edilmelidir.

Uygun hemodinamik izlemle tedavi hasta i¢in
kisisellestirilmelidir.
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