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Objectius de la fluidoterapia perioperatoria

’

« Reposar dejuni

* Reposar perdues insensibles

» Reposar perdues extraordinaries
* Reposar tercer espai




Morbilidad perioperatoria

Cirugia
Patologia asociada
Hidratacion preoperatoria
N Estado nutricional
Preparacion intestinal
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McDermid RC et a/. Controversies in fluid therapy

Table 3 Studies in critically ill patients describing the association with fluid overload and worse outcome

Study Design Population Exposures Qutcomes
Pediafric Studies
Goldstein e af™ Retrospective  Pediatric critically ill starting CRRT % FO 1 % FO associated with | mortality
Foland ¢t al™ Retrospective  Pediatric critically ill starting CRRT %FO 1 % FO associated with
1 organ dysfunction + mortality
Sutherland et af™ Retrospective  Pediatric critically ill starting CRRT %FO 1 % FO associated with 1 mortality
Arikan et al™ Retrospective  Pediatric critically ill starting CRRT % FO 1 % FO associated with | hung function
Adult Studies
Payen ¢t al*" Post-hoc prospective  Adult critically ill septic patients FB 1 FB associated with { mortality
Murphy et al"® Retrospective Adult critically ill ALI patients AIFR + CLFM 1 Survival for | AIFR + { CLFM
Bouchard etal™  Post-hoc prospective  Adult critically ill AKI patients % FO > 10% 1 FB associated with { mortality
Wiedemann ef af™! RCT Adult critically ill with ALI Conservative os 1 MV-free days; | ICU-free days with
liberal fluid conservative strategy
management strategy

Fulop et a™ Retrospective Adult critically ill starting CRRT VRWG | VRWG associated with | mortality
Boyd et a™ Post-hoc analysis  Adult critically ill septic patients ~ Quartiles of FB + CVP 1 FB at 12 hand 4 d associated with {

from VASST at12hand4d mortality; CVP < 8 at 12 h | mortality
Grams ef o™ Post-hoc FACCT  Adult critically ill with ALI + AKI FB + diuretics 1 FB associated with | mortality
Heung ¢t af*” Retrospective Adult critically ill starting CRRT % FO 1 % FO associated with | kidney recovery
Bellomo ef ar™ Post-hoc RENAL Adult critically ill with AKI FB 1 FB associated with { mortality

Adapted from Raghunathan et ™, ALI: Acute lung injury; AIFR: Adequate initial fluid resuscitation; CLFM: Conservative late fluid management; VRWG:
Volume-related weight gain; AKI: Acute kidney injury; CVP: Central venous pressure; ICU: Intensive care unit; RCT: Randomized clinical trial.
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Distribucioé liquids del organisme

Sector INTRACELULAR  Sector EXTRACELULAR

Osmolaridad
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Moviments entre els compartiments

Qf = K[(PC-PI)-r (PosmC-Posml)]

Llei d’Starling




Estructura del Glycocalix

Pflugers Arch - Eur J Physiol (2007) 454:345-359
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Moviments de liquids segons 'osmolaritat l
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o = ____2smmkg T. E. Woodcock! and T. M. Woodcock:
ATy v B
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El volum intravascular esta format pel
volum plasmatic i el volum cel-lular

el IS | :

El volum intravascular esta format pel

volum del glycocalix, el volum del plasma i
el volum cel-lular

BJA Advance Access published January 29, 2012



T. E. Woodcock?! and T. M. Woodcock
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Les forces d’Starling son les diferencies de pressio
hidrostatica transendotelial i la diferencia de pressio
oncotica entre el plasma i el liquid intersticial
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Les forces d’Starling son les diferencies de pressio
hidrostatica entre el liquid intersticial i el plasmatici la
diferencia de pressid oncotica entre el plasmaii el

“subglycocalix”
La pressio oncotica del liquid intersticial no és

determinant del filtrat capil-lar

BJA Advance Access published January 29, 2012



T. E. Woodcock!” and T. M. Woodcock:
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La fuita capil-lar es produeix sobretot en la part
arterial del sistema vascular i s'absorbeix en la

part venular.
Una petita part torna al sistema circulatori a

través dels vasos limfatics

La fuita capil-lar €s molt menor de la predita
per I'antiga llei d’Starling.

La major part de |'absorcio es fa a través del
sistema limfatic

BJA Advance Access published January 29, 2012



e ST T. E. Woodcock! and T. M. Woodcock
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P : m
— {Q‘LLI <= H

nc..‘ },

S =

Pc—
ESL—
EC—
IS~

6‘:3‘

Augmentant la pressio oncotica plasmatica
reduim la fuita capil-lar, pero no es provoca
absorcio

BJA Advance Access published January 29, 2012



AR——— | T. E. Woodcock!™ and T. M. Woodcock
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Les solucions col-loidals es distribueixen en l'espai
intravascular i els cristal-loides en tot el volum
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A pressio capil-lar alta els col-loi? ,b\(’ 2n la pressio oncotica del plasma,

pero augmentant la pressio.« 70 . tant la fuita .
A pressio capil-lar alta la« \{& cristal-loides, augmenta la pressio capil-lar,
pero disminueix la p: \Q ~tica, per tant augmenta la fuita capil-lar molt més

qgue la infusid de' (\ .ium de col-loide.
A pressions \\cj saixes la infusio de col-loides augmenta el volum plasmatic
i el de cristal-loi. el volum intravascular, pero el volum de filtracié es manté casi

nul en els dos casos
BJA Advance Access published January 29, 2012



Inflammatory response to trauma: implications for Curr Opin Anesthesiol 2014, 27:246-252
coagulation and resuscitation
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Lesio del Glycocalix
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Glicocalyx y Llel d’Starling revisada

Fuites intravasculars tipus |
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Opcions terapeutiques glycocalix
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Therapeutic strategies targeting the endothelial
glycocalyx: acute deficits, but great potentiall

Bernhard F. Becker ¥, Daniel Chappell2, Dirk Bruegger?, Thorsten Annecke 2,
and Matthias Jacob?

1

Damage of the endothelial glycocalyx, which ranges from 200 to 2000 nm in thickness, decreases vascular barrier function and leads to
protein extravasation and tissue oedema, loss of nutritional blood flow, and an increase in platelet and leucocyte adhesion. Thus, its protec-
tion or the restoration of an already damaged glycocalyx seems to be a promising therapeutic target both in an acute critical care setting and
in the treatment of chronic vascular disease. Drugs that can specifically increase the synthesis of glycocalyx components, refurbish it, or
selectively prevent its enzymatic degradation do not seem to be available. Pharmacological blockers of radical production may be useful
to diminish the oxygen radical stress on the glycocalyx. Tenable options are the application of hydrocortisone (inhibiting mast-cell degra-
nulation), use of antithrombin Ill (lowering susceptibility to enzymatic attack), direct inhibition of the cytokine tumour necrosis factor-a,
and avoidance of the liberation of natriuretic peptides (as in volume loading and heart surgery). Infusion of human plasma albumin (to main-
tain mechanical and chemical stability of the endothelial surface layer) seems the easiest treatment to implement.

Cardiovascular Research (2010) 87, 300-310



Sevoflurane Reduces Leukocyte and Platelet Adhesion
after Ischemia-Reperfusion by Protecting the

Endothelial Glycocalyx

Daniel Chappell, M.D.,* Bernhard Heindl, M.D., Ph.D.,1t Matthias Jacob, M.D.,*
Thorsten Annecke, M.D., T Congcong Chen, M.D.,§ Markus Rehm, M.D.,1 Peter Conzen, M.D. ||

Bernhard F. Becker, M.D., Ph.D.#

Anesthesiology, V 115 = No 3 September 2011

What We Already Know about This Topic

« The endothelial glycocalyx, composed of a variety of trans-
membrane and membrane-bound proteins, serves as barrier

to excessive endothelial permeabiity, but the glycocalyx is
disrupted by ischemia and reperfusion

What This Article Tells Us That Is New

« The volatile anesthetic sevofiurane stabilizes the endothelial
glycocdyxandprevemsposﬂsd\emcadwsionoflelkocyhes
and platelets, which may contribute to the cardioprotective
effects of volatile anesthetics

N vascular lumen

glvcocalyx

o? thellal delly -«

vascular lumen

vascular lumen

alycocalyx

endotheliabasll

Fig. 2. Elsctron microscopic views of hearts stained to
reveal the glycocalyx. (A) An intact glycocalyx after 25 min
of nonischemic perfusion (group A). (B8) A residual endo-
thehlal glycocalyx after 20 min of warm ischemia and 10
min consecutive repeariusion (group J). (C) The glycocalyx
after pretreatment with 1T minimum alveolar conceantration
sevoflurane followed by 20 min of warm (37°C) no-flow
ischemia and 10 min reperfusion (group L)



The impact of crystalloidal and colloidal infusion
preparations on coronary vascular integrity,
interstitial cedema and cardiac performance in
isolated hearts

vork A Zausig''!, Daniel Chappell™, Bermhard F Becker?, Daniel Potschka', Hendrik Busse', Kathrin Nixdorf™,
Diane Bitzinger', Barbara Jacob” and Matthias Jacob™
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 Vascular lume+ Isotonic saline in colloidal infusions shows notable
breakdown of vascular competence.

+ [t appears important to maintain the pH value within
a physiological range to maintain optimal myocardial

|
i
3

2 + Oedema formation may be limited by using colloids
oy prepared in calcium-containing, balanced solutions for
e . volume replacement therapy, instead of crystalloids.

Figure 2 Endothelial glycocalyx. Exemplary electron microscopy picture of an intact endothelial glycocalyx after perfusion under control
conditions (TF-Contral, left panel) and after intracoronary infusion of 6% hydroxyethyl starch (TF-6% HES, right panel).

J

Conclusions: It appears important to maintain the pH value within a physiological range to maintain optimal
myocardial contractiity, Using colloids prepared in calcium-containing, balanced solutions for volume replacement
therapy may attenuate the breakdown of vascular barrier competence in the ritically il

Zausig et al. Critical Care 2013, 17:R203
http://ccforum.com/content/17/5/R203



Influence of Different Strategies of Volume Replacement on
the Activity of Matrix Metalloproteinases

An In Vitro and In Vivo Study

Cario A. Volta, M.D.,™ Valentina Alvisi, M.D..T Matilde Campi, M.D., ¥ Elisabetta Marangoni, M.D.,T Raffaeie Alvisi, M.D.,.§
Massimiliano Castellazzi, D.,|| Enrico Fainardi, M.D., Ph.D.,# Maria C. Manfrinato, Ph.D.,*™ Franco Dallocchio, D.,TT
Tiziana Bellini, D.Z¥

Anesthesiology, V 106, No 1, Jan 2007
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Objectius de la fluidoterapia operatoria

Components of Effective Resuscitation

v

Restore organ/cellular
perfusion and oxygenation

Y
Volume
expansion®

4
Improved
microcirculation

&

Y
Maintain
endothelial
integrity®

v

Immunomodulation

Promote healing by:
* Minimizing neutrophil activation
+ Balancing pro- and antiapoptotic
mediators
* Blunt ischemia/reperfusion

injury

b

Minimize harm

* Keep tissue edema at a
minimum?® (specifically in the
lung, and gastrointestinal tract)

* Minimal fluid specific effects
(such as effects on
coagulation, nephrotoxicity)

A. Bagchi and M. Eikermann  Anesthesiology 2013; 118:244-7



Amb Que?

Cristal-loides :

66 % no participa de la volemia
Acidosis hipercloremica
Hipotermia

1-2 ml/kg /hora + Reposicid orina i altres perdues no hematiques i
digestives

Col-loides:

Major poder expansor (100% en 6 hores)
Paper antiinflamatori: Protector del glycocalix

Des de l'inici de perdues hematiques i per carregues si

hipovolemia

(Chappell 2008)




Farmacocinetica dels fluids

100%
- e 10%
< - < ’
< Glucose »
175
Plasmal 1/50
3L
Interstitial Intracellular
compartment compatment 30 L
Blood ¥
cells
2L
1/15

Figure 1. Model for volumes of distribution of isotonic colloid,
saline, and glucose solutions.

Volume infused

Plasma volume expansion =

Volume of distribution

Grocott, 2005



Classificacio dels liquids per la Terapia de RV

Liquids de Reposicio Volemica

Cristal - loides : Col - loides Derivats sanguinis
*Sali Plaquetes, Plasma,
*Balancejats Sang
Col - loides artificials Col - loides naturals
Midons Dextrans Albumina
Gelatines

Salins @ancejab




RANDOMIZED CLINICAL TRIAL

A Randomized, Controlled, Double-Blind Crossover Study on
the Effects of 2-L Infusions of 0.9% Saline and Plasma- Lyte® 148
on Renal Blood Flow Velocity and Renal Cortical Tissue Perfusion

in Healthy Volunteers

Abeed H. Chowdhury, BSc, MRCS,* Eleanor F Cox, PhD,t Susan T. Francis, PhD,7
and Dileep N. Lobo, DM, FRCS, FACS*

Conclusions: This 1 the st human stdy fo emonstte hat Infavenaus
nfuson of 0% seln restls i ecuctions n tenal bl flow veloety ang
enal corial fssue perfuson, This has imphicatins for nfevenaus fud
herapy nperoperatve and ertially 1 patents, NCTOL0878):

(Ann Surg 2012;256:18-24)



http://www.kidney-intemational.org review

© 2014 International Society of Nephrology

OPEN

Mataboli = Hyperchloremic acidosis
= 4 Need for buffers to correct acidosis

Should ay

of fluid : I?::?s'ﬁeﬁal it :;Iouﬂ;: ::admg t::al egye'?:aeayx
kidney

Renal edema and capsular stretch leading to intrarenal
ti ; : =

Dileep N. Lob = Renal vasoconstriction, § renal blood flow and renal

; tissue perfusion

Division of Gastr = ¢ Glomerular filtration rate, urine volume, and sodium iearch
Unit, Nottingham PR ’ :

Gastrointestinal edema, intastinal streich
Heus. impaired anastomotic healing

= 4 intraoperative blood loss

' « % Need for blood product transfusion
= 4 Postoperative complications
Clinical * 4 Mortality
outcomes = %Incidence of acute kidney injury and neead for renal

replacement tharapy

Figure 3 | Adverse events related to intravenous therapy with
0.9% saline when compared with balanced crystalloids. The
evidence has been collected from animal studies, healthy volunteer
studies, small randomized clinical trials, and large patient cohort
studies, and cannot be presently regarded as Grade A.



Major Complications, Mortality, and Resource Utilization After

Open Abdominal Surgery

0.9% Saline Compared to Plasma-Lyte

Andrew D. Shaw, MB, FRCA, FCCM,* Sean M. Bagshaw, MD,7 Stuart L. Goldstein, MD, Lynette A. Scherer, MD,§
Michael Duan, MS,|| Carol R. Schermer, MD,Y and John A. Kellum, MD#
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Major hemorrhage 9 l—‘—:l
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Composite s H—i

0.1
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[ Balanced fluid n =926
1 Normal saline n = 2,778

* P<0.05
+ P<0.001

il

Buffers Blood transfusion

Annals of Surgery * Volume 255, Number 5, May 2012

ABG

Lactic acid Dialysis



The intravascular volume effect of Ringer’s lactate
is below 20%: a prospective study in humans

Matthias Jacob'", Daniel Chappell'", Klaus Hofmann-Kiefer', Tobias Helfen', Anna Schuelke', Barbara Jacob',

, tehm'
Jacob et al. Critical Care 2012,

Conclusions: Substution of islate intravasculr defics n cardiopulonary healthy acults with the three-foi
amountof Ringer's lctate impedes mantenance of intravasclar normovclemia, The maln side effct was an

mpressive intrsital fuid accumulation, which was patl resored by the intavenous infusion of 20% human

abumin, We recommend to ubsttue te fiveol amount ofcystelids or to us an sooncotcprraton

e face of acute bleeding In patients where edema prevention might be advantageous
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@ Colloid solutions for fluid resuscitation (Review)

Bunn FE Trived: D

THE COCHRANE
COLLABORATION®
DATAANDYANAINSES: . oo o o 5 i o0 % 6 6 % s i 60 06 80 0 9 % 2% 6 % S0 Js & B &0 % % 6 % % 67
Analysis 1.1. Comparison | Albumin or PPF versus HES, Outcome I Death, . . . . . . oo v o0 0 68
Analysis 2.1. Comparison 2 Albumin or PPF versus Gelatin, Outcome | Death. . . . . . . . . . . . .. 72
Analysis 3.1. Comparison 3 Albumin or PPF versus Dextran, Qutcome 1 Death, . . . . . . . . .. . L. 73
Analysis 4.1. Comparison 4 Modified Gelatin versus HES, Outcome | Death, . . . . . . . . . . . . .. 74
Analysis 5.1. Comparison § Modified Gelatin versus Dextran, Outcome | Death. . . . . . . . . . . .. 77
Authors' conclustons

From this review, there Is no evidence that one colloid solution s more effective or safe than any other, although the confidence Intervals

are wide and do not exclude dlinicall significant differences between colloids. Larger trials of Huid therapy are needed if dlinically
significant differences in mortality are to be detected or excluded.

Collold solutions for fluld resuscltation (Review)
Copyright © 2012 The Cochrane Collaboratlon, Published by John Whley & Sons, Ltd.



Hydroxyethyl starch (HES) versus other fluid therapies:
effects on kidney function (Review)

o)

THE COCHRANE
COLLABORATION® Mutter TC, Ruth CA, Dart AB

Authors’ conclusions

The current evidence suggests that all HES products increase the risk in AKl and RRT in all patient populations and a safe volume of
any HES solution has yet to be determined. In most clinical situations it is likely that these risks outweigh any benefits, and alternate

volume replacement therapies should be used in place of HES products

Hydroxyethyl starch (HES) versus other fluid therapies: effects on kidney function (Review)
Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Pharmacovigilance Risk Assessment Committee (PRAC)

O

EUROPEAN MEDICINES AGENCY

SCTENGE MEDICINES HEALTH

14 June 2013
EMA/349341/2013

PRAC recommends suspending marketing authorisations
for infusion solutions containing hydroxyethyl-starch



The N UEW T NGILANID JOULUR NAL of MEDICTIL NX

N ENGLJ MED 3562 WWW.NEJM.ORG  JANUARY 10, 2008

s INNAL. ARTICIL.E

Intensive Insulin Therapy and Pentastarch
Resuscitation in Severe Sepsis

Framk M. Brunkhorst, M. D., Chrnistoph Engel, M.D., Frank Bloos, M.D., Ph.D.,
Andreas Meier-Hellmann, M. D., Max Ragaller, M. D., Norbert Weiler, M. D,
Onnen Moerer, M. D., Matthias Gruendling, M.D., Michael Oppert, M_DD_,
Stefan Grond, M.D ., Derk Olthoff, M_D_, Ulrich Jaschinski. M_D., Stefan John, M. D_,
Rolf Rossaint, M. D., Tobias Welte, M.D., Martin Schaefer, M. D., Peter Kerm, M.[D.,
Evelyn Kuhnt, M. .Sc., Michael Kiehntopf, M.D., Christiane Hartog, M. D,
Charles Natanson, M.D., Markus Loeffler, M.ID., Ph.D., and Konrad Reimmhart, mM.D_,
for thhe German Competence Network Sepsis (SepiNet)
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I——Iydroxyethyl Starclh 1 30/0. 42 versus
Ringerxr’s Acetate in Severe Sepysis

Arvedaerrs Poresere, NA T, FPh. 2., PNliccslmi FHama=meae, NSO,
Arrrres B Chrattesrryamesry, DA CD., Ph. .., Jyrki Tevrihwimers, DA D, P DD
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Kristiaarmy IR, Macddsemn, NM . D, NMorterm H. NMaoaller, BT DD, Ph. D ., Jeamie BNM. Elkjoer, DA D,
Lome DM, FPowulsem, PN D, Axsger Bencdtsenmn, R D, PM_FP. ., Robeaert Windings, NI,
MM corterry Stearmmeary, BN L3>, FPawel Boararsrawiaz, DN I, PRl IO, FPaotar Sasca-Jerrisarm, BNA D
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The N EW ENGLAND JOWURNAL of MEDICINE
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Hydroxyethyl Starch or Saline for Fluid
Resuscitation in Intensive Care

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

Parisa Glass, Ph.D., Jeffrey Liprman, M.D., Bette Liu, Ph.D., Colin McArthur, M.D .,
Shay McGuinness, M.D., Dorrilyrnn Rajbhandari, R.N., Colman B. Taylor, M.N.D.,
and Stevern A.R. Webb, M.[D., Ph.D., forthe CHEST Investigators
and thhe Australiam and New Zealand Intensive Care Society Clinical Trials Group™



Advance Access publication 19 August 2011 - doi:10.1093/bja/aer229

British Journal of Anaesthesia 107 (5): 693-702 (2011) BJA

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)

M. F. M. James1*, W. L. Michell?2, I. A. Joubert®, A. J. Nicol?2, P. H. NavsariaZ and R. S. Gillespiel

! Department of Anaesthesia and ? Department of Surgery, Groote Schuur Hospital and Faculty of Health Sciences, University of Cape Town,
Anzio Road, Observatory, Cape Town, Westem Cape 7925, South Africa

* Corresponding author. E-mail: mike_james@uct.ac.za
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Assessment of hemodynamic efficacy and safety
of 6% hydroxyethylstarch 130/0.4 vs. 0.9% NadCl

fluid replacement in patients with severe sepsis:
The CRYSTMAS study

Bertrand Guidet'??", Qlivier Martinet®, Thierry Boulain®, Francois Philippart®’, Jean Francois Poussel®, Julien Maizel®,

Xavier Forceville'?, Marc Feissel'!, Michel Hasselmann®, Alexandra Heininger'? and Hugo Van Aken'?

JAMA MNovember G, 2013 Volume 310, Number 17

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

With Hypovolemic Shock

The CRISTAL Randomized Trial

Djillali Annane, MD, PhD: Shidasp Siami, MD; Samir Jaber, MD, PhD; Claude Martin. MD, PhD; Souheil Elatrous, MD:; Adrien Descorps Declére, MD:
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Xavier Forceville, MD, PhD: Michael Darmon. MD; Olivier Lesur, MD, PhD:; Jean Reignier, MD; Fékri Abroug. MD; Philippe Berger, MD:

Christophe Clec’h, MD, PhD:; Joél Cousson, MD:; Laure Thibault, MD; Sylvie Chevret, MD, PhD; for the CRISTAL Investigators



Pharmacovigilance Risk Assessment Committee (PRAC)

O
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25 October 2013
EMA/640658/2013

Hydroxyethyl-starch solutions (HES) should no longer be
used in patients with sepsis or burn injuries or in critically
ill patients — CMDh endorses PRAC recommendations

HES will be available in restricted patient populations

..The Committee concluded that there was clear evidence for an increased risk of kidney injury and
mortality in critically ill and septic patients, and that therefore HES should no longer be used in these
patients. However the PRAC agreed that HES could continue to be used in patients with
hypovolaemia caused by acute blood loss where freatment with alternative infusions solutions

known as ‘crystalloids’ alone are not considered to be sufficient.



Safety of Modern Starches Used During Surgery

Philippe Van Der Linden, MD, PhD,* Michael James, MB ChB, PhD, FRCA, FCA(SA),:
Michael Mythen, MD FRCA,:§l and Richard B. Weiskopf, MD{

Various hydroxyethyl starch (HES) preparations have been used for decades to augment blood
volume. There has been concern recently regarding possible adverse outcomes when using
HES in the intensive care setting, especially in patients with septic shock. However, the phar-
macokinetic and pharmacodynamic properties of HES preparations depend on their chemical
composition and source material. Thus, different clinical conditions could result in differing
effectiveness and safety for these preparations. Consequently, we assessed the safety of tetra-
starches when used during surgery, using a formal search, that yielded 59 primary full publica-
tions of studies that met a priori inclusion criteria and randomly allocated 4529 patients with
2139 patients treated with tetrastarch compared with 2390 patients treated with a comparator.
There were no indications that the use of tetrastarches during surgery induces adverse renal
effects as assessed by change or absolute concentrations of serum creatinine or need for renal
replacement therapy (39 trials, 3389 patients), increased blood loss (38 trials, 3280 patients),
allogeneic erythrocyte transfusion (20 trials, 2151 patients; odds ratio for HES transfusion 0.73
[95% confidence interval = 0.61-0.87], P = 0.0005), or increased mortality (odds ratio for HES
mortality = 0.51 [0.24-1.05], P = 0.079). (Anesth Analg 2012;XX:XX-XX)



Effect of Waxy Maize-derived Hydroxyethyl Starch
130/0.4 on Renal Function in Surgical Patients

Claude Martin, M.D.,* Matthias Jacob, M.D.,T Eric Vicaut, M.D.,1 Bertrand Guidet, M.D.,§
Hugo Van Aken, M.D., Ph.D.,I Andrea Kurz, M.D.#

Anesthesiology, V 118 « No 2 February 2013

What We Already Know about This Topic

e The use of hydroxyethyl starches has been associated with
nephrotoxicity and increase in mortality in the critically ill

e The renal safety of modern hydroxyethyl starches 130/0.40 in
nonseptic surgical patients remains unclear

What This Article Tells Us That Is New

* |n a meta-analysis of 17 randomized studies (n = 1,230) evalu-
ating renal safety of waxy maize-derived hydroxyethyl starches
130/0.40 in surgical patients no evidence for renal dysfunction
was observed




Balanced crystalloid compared with balanced colloid solution
using a goal-directed haemodynamic algorithm

A. Feldheiser?, V. Pavlova?, T. Bonomo?, A. Jones!, C. Fotopoulou?, J. Sehouli?, K.-D. Wernecke*
and C. Sniesl*

Methods. In a double-blind pilot study, we randomly assigned 50 patients with primary
ovarian cancer undergoing cytoreductive surgery to receive either balanced crystalloid or
balanced starch (HES, 130/0.4, 6%) solutions up to the dose limit (50 ml kg ). Fluids
were administered to optimize stroke volume measured by oesophageal Doppler within a
goal-directed haemodynamic algorithm.

Results. Baseline subject characteristics were similar in both groups. The balanced HES
solution maintained stroke volume (P=0.012) better with administration of less fluid.
Subjects in the colloid group reached the dose limits of the study medication less
frequently (92% vs 62%, P=0.036) and later (2:26 vs 3:33 h, P=0.006) and also required
less transfusion of fresh-frozen plasma units (6.0 vs 3.5 units, P=0.035) compared with
the crystalloid group. Intra- and postoperative urine output and perioperative plasma
levels of creatinine and neutrophil gelatinase-associated lipocalin as renal injury marker
were similar in both groups. No differences in the length of intensive care unit and
hospital stay were found.

Conclusions. Using a goal-directed haemodynamic algorithm to optimize stroke volume, a
balanced HES solution is associated with better haemodynamic stability and reduced need
for fresh-frozen plasma. There were no signs of renal impairment by colloid solutions when
fluid administration is targeted to optimize cardiac preload.

Brtish Journal of Ancesthesia 110 (2: 231-40 (2013)
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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)

M. F. M. James **, W. L. Michell?, 1. A. Joubert?, A. J. Nicol?, P. H. Navsaria? and R. S. Gillespie?

! Department of Anaesthesia and ? Department of Surgery, Groote Schuur Hospital and Faculty of Health Sciences, University of Cape Town,
Anzio Road, Observatory, Cape Town, Westem 7~~~ 7078 Cauith Afvicn

* Comresponding author. E-mail: mike.james@v

Editor’s key points

* Opinions are divided
concerning resuscitation
fluids in trauma.

e This double-blind
randomized controlled
trial compared
resuscitation with
isotonic hydroxyethyl
starch (HES 130/0.4) or
0.9% saline in trauma
patients.

e Biochemical markers of
resuscitation and renal
function were better in
those who received HES
130/0.4 after penetrating
trauma.

e Study outcomes were
similar after blunt
trauma, although
numbers in these
subgroups were modest.
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Initial assessment on the impact of crystalloids versus colloids
during damage control resuscitation

Chrissy Guidry, DO,*” Elizabeth Gleeson, MD, MPH,** Eric R. Simms, MD,*
Lance Stuke, MD, MPH,? Peter Meade, MD, MPH,® Norman E. McSwain Jr, MD,*
and Juan C. Duchesne, MD**

* Department of General Surgery, Tulane University School of Medicine, New Orleans, Louisiana

® Department of General Surgery, Akron General Medical Center, Akron, Ohio

 Department of Gereral Surgery, Drexel University College of Medicine, Philadelphia, Pennsylvania
% Department of Surgery, Louisiana State University Health Sciences Center, New Orleans, Louisiana
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REVIEW

oy Place of the colloids in fluid resuscitation of the
traumatized patient

Michael FM. James

Purpose of review
The examination of the recent literature aimed at analysing the most recent data that could affect decisions
regarding the use of colloids in frauma resuscitation.

Recent findings

Animal data have generally shown a beneficial effect of colloids in trauma resuscitation, with improvements
in capillary leak demonstrated in lung, intestine and brain. In most studies, hydroxyethyl starch resuscitation
was more effective than crystalloid and decreased markers of inflammatory processes were observed. Brain
injury in animals was aftenuated with colloids. In uncontrolled haemorrhage, resuscitation with colloid
increased bleeding and mortality.

Human studies have also failed to confirm the suggestion that albumin resuscitation may be associated with
a worse outcome in head injury. However, there is a strong suggestion that aggressive prehospital
resuscitation, particularly with colloid, may be harmful. Studies in burns have consistently shown an
improvement in the tendency to fluid overload with the inclusion of colloid in the resuscitation strategy, but
so far no outcome benefit has been shown.

Two studies of general trauma resuscitation have shown apparent benefit from the use of HES in early
resuscitation with reductions in mortality and in renal injury.

Summary
Recent trauma studies provide ongoing, but not conclusive, evidence of a benefit from colloid resuscitation
in trauma.

Keywords
colloids, crystalloids, fluid therapy, trauma

Volume 25 o Number 2 o April 2012
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Incidence of postoperative death and acute kidney injury
associated with i.v. 6% hydroxyethyl starch use: systematic
review and meta-analysis
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2 Charité-Universitdtsmedizin Berlin, Campus Charité Mitte, Charitéplatz 1, Berlin D-10117, Germany

3 Royal Marsden Hospital, London SW3 6JJ, UK

“ University College Hospital, London NW1 2BU, UK

5 St George’s Healthcare NHS Trust, London SW17 0QT, UK

© Barts and the London School of Medicine and Dentistry, Queen Mary’s University of London, London EC1M 6BQ, UK

* Corresponding author. E-mail: michael.gillies@ed.ac.uk

Background. Trials suggest that the use of i.v. hydroxyethyl starch (HES) solutionsis associ-

= S T )
Editor’s key points: ated with increased risk of death and acute kidney injury (AKI) in critically ill patients. Itis

e The use of hydroxyethyl uncertain whether similar adverse effects occur in surgical patients.
starch (HES) solutions has Methods. Systematic review and meta-analysis of trials in which patients were randomly
been linked to an increase in allocated to 6% HES solutions or alternative iv. fluids in patients undergoing surgery.
in-hospital mortality bysome Ovid Medline, Embase, Cinhal, and Cochrane Database of Systematic Reviews were
clinical studies, but results searched for trials comparing 6% HES with clinically relevant non-starch comparator. The
have been conflicting. primary end-point was hospital mortality. Secondary endpoints were requirement for
e HES solutions have also been renal replacement therapy (RRT) and author-defined AKIL Pre-defined subgroups were
implicated in causing kidney cardiac and non-cardiac surgery.
injury. Results. Four hundre

d and fifty-six papers were identified; of which 19 met the inclusion

{ riQ 8 otQg s el = - - O Nalys otomous out OMm

Conclusions. We did not identify any differences in the incidence of death or AKI in surgical
patients receiving 6% HES. Included studies were small with low event rates and low risk of
heterogeneity. Narow Cls suggest that these findings are valid. Given the absence of

. =i} demonstrable benefit, we are unable to recommend the use of 6% HES solution in
surgical patients.

solutions. S Accepted for publication: 2 July 2013



Fluid therapy in critical illness: a special focus
on indication, the use of hydroxyethyl starch
and its different raw materials

Christian Ertmer, Tim Kampmeier, and Hugo Van Aken

Purpose of review

Fluid therapy is a complex intervention with insufficient resuscitation, as well as overinfusion and fluid
accumulation being associated with adverse outcomes. Early goal-directed therapy with later conservative
fluid management (i.e. prevention of positive fluid balance and weight gain) appears to markedly improve
the survival of patients with severe sepsis. The impact of colloids in resuscitation of patients with sepsis
has been the topic of several recenily published studies. The purpose of the present review is to ouiline
the indication of fluid administration in critically ill patients, discuss the recent findings of trials involving
hydroxyethyl starch [HES) solutions and highlight the impact of different raw materials for HES synthesis.

Recent findings
Pragmatic trials of modern HES sclutions versus crystalloids in critically ill patients show either no difference
ar adverse Aantrames acsncioted with HES infusinn Howewvear  fluid thermme wos nat nratoenlized in most

Summary
Adverse effects of fluid resuscitation in critically ill patients appear to be a consequence of dose and fiming

rather than the type of fluid itself. Modern waxy maize-derived 6% HES 130/0.4 may have advanfages
over crystalloids in the very early course of the disease. Clinical trials of early, goal-directed and
protocolized therapy with innovative endpoinis of resuscitation comparing balanced crysialloids and
balanced, waxy maize-derived 6% HES 130/0.4 as the initial resuscitation fHuid are warranted.

balanced, waxy malze-derived 0% HE> 13U/0U.4 as the imimial resuscitation Hurd are warranted.

Keywords
acute kidney injury, fluid therapy, hydroxyethyl starch, transfusion

Curr Opin Anesthesiol 2013, 26:000-000
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6% Hydroxyethyl starch (130/0.4) vs Ringer’s lactate
preloading before spinal anaesthesia for Caesarean delivery:
the randomized, double-blind, multicentre CAESAR trial?

F. J. Mercier!”, P. Diemunsch?, A.-S. Ducloy-Bouthors3, A. Mignon*, M. Fischler?, J.-M. Malinovsky®,
F. Bolandard’, A. G. Aya?®, M. Raucoules-Aimé?, D. Chassard 9, H. Keitall, A. Rigouzzo!? and A. Le Gouez?,
the CAESAR Working Group!

Background. Vasopressor administration is recommended to prevent hypotension during
spinal anaesthesia (SA) for elective Caesarean delivery. We aimed to test the superior
efficacy and ensure safety of a hydroxyethyl starch (HES) vs a Ringer's lactate (RL)
preloading, when combined with a phenylephrine-based prophylaxis.

Methods. Atotal of 167 healthy parturients undergoing elective Caesarean delivery under SA were
included in this multicentre, randomized, double-blind study. Patients received 500 ml of 6% HES
(130/0.4)+500 ml of RL (HES group) or 1000 ml of RL (RL group) iv. before SA. After SA, iv.
phenylephrine boluses were titrated when systolic arterial pressure (SAP) was below 95% of
baseline. The primary outcome was the incidence of maternal hypotension (SAP < 80% of baseline).

Results. The incidence of both hypotension and symptomatic hypotension (i.e. with dizziness,
nausea/vomiting, or both) was significantly lower in the HES group vs the RL group: 36.6% vs
55.3% (one-sided P=0.025) and 3.7% vs 14.1%. There was no significant difference in total
phenylephrine requirements [median (range): 350 (50-1800) vs 350 (50-1250) pg]l. The

Sfo";“c'&hé:qu[ﬁh"i"cﬁiﬁﬁ:ifE& with o pure RL preloading, o mixed HES-RL preloading significantly

«on improved prevention of both hypotension and symptomatic hypotension based on early
s phenylephrine bolus administration and did not induce adverse effects.

pheJ



Effects of intraoperative colloid administration
on outcome in a population-based general
surgical cohort: a propensity score analysis

J. CANET !, S. SABATE 2, V. MAZO !

Department of Anesthesiology, Hospital Universitari GermansIrias i Pujol. Universitat Aurdbnoma de Barcelona, Badalona,
ipain: 2Department of Anesthesiology, Fundacié Puigvert, Barcelona, Spain on behalf of the ARISCAT group*

TaBLE [V.—Incidence of postoperative complications accom'ing to whether colloids were received or not, stratified by intraopera
tive blood loss and hypotension.

A dnﬁglils(t)igtion No. of Patients ~ Bronchospasm P l}mﬁm g
[ntraoperative blood <500 mL No 1868 12 (0.6) <0.001 7 (0.4) <0.001
loss' Yes 401 22.(5.9) @
>500 mL No 34 2(5.9) 1.000 2(5.9) 0.960
Yes 154 7 (4.5) 6 (3.9)
[ntraoperative No No 1788 12 (0.7) <0.001 9 (0.5) <0.001
hypotension? Yes 415 19 (4.6)
Yes No 118 2(1.7) 0.040 0 (0.0) <0.001
Yes 141 10 (7.1) 12 (8.5)

Minerva Anestesiologica 2013 Vol 79 No 8
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Hydroxyethyl starch - the importance of being
earnest

Caniel Chapredl and Matthias jacob™

Fluid Therapy in Critically ill patients
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Surviving Sepsis Campaign: International
Guidelines for Management of Severe Sepsis
and Septic Shock: 2012

R. Phillip Dellinger, MD'; Mitchell M. Levy, MD?%* Andrew Rhodes, MB BS? Djillali Annane, MD*;
Herwig Gerlach, M D, PhD?; Steven M. Opal, MD*®; Jonathan E. Sevransky, MD’; Charles L. Sprung, MD?#;
Ivor S. Douglas, MD? Roman Jaeschke, MD!'%; Tiffany M. Osborn, M D, MPH"; Mark E. Nunnally, MD'?;
Sean R. Townsend, MD"; Konrad Reinhart, MD'"; Ruth M. Kleinpell, PhD, RN-CS'3;

Derek C. Angus, M D, MPH'¢; Clifford S. Deutschman, MD, MS'’; Flavia R. Machado, M D, PhD'¥;
Gordon D. Rubenfeld, MD'; Steven A. Webb, MB BS, PhD?’ Richard J. Beale, M B BS?!;

Jean-Louis Vincent, MD, PhD** Rui Moreno, MD, PhD*; and the Surviving Sepsis Campaign

Guidelines Committee including the Pediatric Subgroup*

www.ccmjournal.org  February 2013 « Volume 41 « Number 2

SURVIVING SEPSIS CAMPAIGN BUNDLES

TO BE COMPLETED WITHIN 3 HOURS:

1) Measure lactate level

2) Obtain blood cultures prior to adminisiration of antibiotics

3) Administer broad spectrum anfibiotics

4) Administer 30 mUkq crystalloid for hypotension or lactate 24mmolll

TO BE COMPLETED WITHIN 6 HOURS:
5) Apply vasopressors (for hypotension that does not respond to initial fluid resusciation)
to maintain a mean arterial pressure (MAP} 2 65 mm Hg
6) In the event of persistent arierial hypotension despite volume resuscitation (sepsic
shock) or initial lactate 24 mmal/L {36 mg/dL):
- Measure central venous pressure (CVP)
- Measure central venous oxygen saturation (Scvo,)*
7)Remeasure lactate if inial lactate was elevated®

*Targess for quantitative resuscitation included in the guidelines are CVP of 28 mm Hg,
Sevo, of 270%, and nomalization of lactate.

G. Fluid Therapy of Severe Sepsis

1. We recommend crystalloids be used as the initial fluid of
choice in the resuscitation of severe sepsis and septic shock
(grade 1B).

2. We recommend against the use of hydroxyethyl starches
(HES) for fluid resuscitation of severe sepsis and septic
shock (grade 1B). (This recommendation is based on the
results of the VISEP [128], CRYSTMAS [122], 6S [123]
and CHEST [124] trials. The results of the recently com-

pleted CRYSTAL trial were not considered.)

3. We suggest the use of albumin in the fluid resuscitation of
severe sepsis and septic shock when patients require sub-
stantial amounts of crystalloids (grade 2C).




Management of severe perioperative bleeding
Guidelines from the European Society of Anaesthesiology

Sibylle A, Kozek-Langenecker, Arash Afshan, Pierre Albaladejo, Cesar Aldecoa Alvarez Santullano,
Edoardo De Robertis, Daniela C. Filipescu, Dietmar Fries, Klaus Gérfinger, Thorsten Haas,
Georgina Imberger, Matthias Jacob, Marcus Lance, Juan Llau, Sue Mallett, Jens Meier,

Niels Rahe-Meyer, Charles Marc Samama, Andrew Smith, Cristina Solomon, _
Philippe Van der Linden, Anne Juul Wikkelsa, Patrick Wouters and Piet Wyffels Eur J Anaesthesiol 2013

Rational perioperative fluid management may include a
combination of fixed crystalloid administration to replace
extra-vascular losses (up to 2,5ml/kg/h) and individualized
goal-directed colloid administration to maintain a maximal

cardiac stroke volume in high risk patients and try to get a
zero balance
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Intensive Care Med (2012) 38:1134-1142
DOI 10.1007/s00134-012-2560-x ORIGINAL

Y v e Safety of gelatin for volume resuscitation—a
K. Reinhart systematic review and meta-analysis

R. Jaeschke
H. Rueddel

R. Hutagalung
A. Stacke

C. S. Hartog

Gelatins were introduced into clinical practice betore
legislation in the aftermath of the thalidomide tragedy
made clinical proot ot safety mandatory [6]. Despite over
60 vears of clinical experience with its use, the safety of
gelatin 1n all settings in which it 1s used cannot be reliably
assessed and confirmed. We suggest the need to investi-
pate and establish such safety.




Randomized study comparing the effects of hydroxyethyl starch
solution with Gelofusine on pulmonary function in patients
undergoing abdominal aortic aneurysm surgery

D. Rittoo', P. Gosling®, S. Burnley®, C. Bonnici’, P. Millns®, M. H. Simms’, S. R. G. Smith'

and R. K. Vohra'*
Br | Anaesth 2004; 92: 61-6

Conclusion. Compared with Gelofusine, the perioperative pulmonary function of patients
treated with HES after abdominal aortic aneurysm surgery was better.

L 1T AL 'I"'r'l‘.'l}' LWL ﬂ.‘!ﬂtﬂﬂllla LI P ICCI LAl DLl L1 riy 13»
uncertain. The possible advantage of using endothelial
cell function surrogates is that they reflect the net
effects of a number of different molecular pathways. It
appears that the effects of HES on the endothelium can
be a double-edged sword that on one hand prevents
excessive activation of the inflammatory process and
on the other can interfere with haemostasis. This study
shows that when used in the right pathophysiological
states such as in abdominal aortic aneurysm repair,
volume expansion with HES can confer significant
benefits in terms of damping down the inflammatory
cascade and endothelial cell dysfunction.



Hydroxyethyl Starch, but Not Modified Fluid Gelatin,
Affects Inflammatory Response in a Rat Model of
Polymicrobial Sepsis with Capillary Leakage

Xiaomei Feng, MD, PhD  BACKGROUND: Intravascular volume therapy is crucial in septic patients to improve
tissue perfusion and maintain stable hemodynamics. Modified fluid gelatins (MFG)
Jian Liu, PhD and medium weight hydroxyethyl starches (HES) are the most widely used
synthetic colloids. Our aim in this study, performed in septic rats challenged by
Min Yu, PhD cecal ligation and puncture (CLP), was to investigate the effects of HES and MFG
! on pulmonary capillary leakage and to determine whether an antiinflammatory
% mechanism was involved.
Sthai Zhu, MD  MeTHoDS: Animals were randomly allocated to eight groups: saline control; CLP
and saline; CLP and HES (7.5, 15, and 30 mL/kg); CLP and MFG (7.5, 15, and 30
Jianguo Xu, MD, PhD  mL /kg). Each group had 20 rats, 10 of which were used for pulmonary capillary
leakage and 10 for other measurements. Pour hours after CLP, the specified doses
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Effects of Intravascular Volume Replacement on
Lung and Kidney Function and Damage in Nonseptic
Experimental Lung Injury

Pedro L. Silva, Ph.D.,* Andreas Guldner, M.D.,1 Christopher Uhlig, M.D., ¥ Nadja Carvalho, M.Sc.,§
Alessandro Beda, Ph.D.,|| Ines Rentzsch, Ph.D.,# Michael Kasper, Ph.D.,** Barbel Wiedemann,
Ph.D.,T1 Peter M. Spieth, M.D.,11 Thea Koch, M.D., Ph.D.,§§ Vera L. Capelozzi, M.D., Ph.D. |||
Paolo Pelosi, M.D. ## Patricia R. M. Rocco, M.D., Ph.D.,*** Marcelo Gama de Abreu, M.D., Ph.D.1+t

What We Already Know about This Topic

* Keeping Intravascular volume decreased In acute lung Injury
improves outcomes but Is difficult during major hemorrhage

What This Article Tells Us That Is New

» |ntravascular volume expansion with hydroxyethyl starch led
to less lung injury compared to Ringer's acetate and less renal
damage than geiatin-polysuccinate In experimental acute lung
injury after major hemorrhage

Anesthesiology, V 118 * No2  February 2013
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This article was published on March 18,
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PUNTO DE VISTA

Nuevas recomendaciones sobre la utilizacion de soluciones de
albumina humana en pacientes con sepsis grave y shock séptico.
Una evaluacion critica de la literatura

J. Latour-Pérez

Hospital General Universitario de Elche, Elche, Alicante, Espana

PALABRAS CLAVE Resumen La tercera edicion de las guias de la Surviving Sepsis Campaign de 2012 abre las
Sepsis; puertas a la utilizacion de albimina en el soporte hemodinamico de los pacientes con sepsis
Shock séptico; grave y shock séptico. Estas recomendaciones se apoyan en un reciente metaanalisis que incluye
AlbUumina; estudios con indicios de una insuficiente expansion plasmatica en el grupo control y estudios
Revision sistematica; realizados en ninos con malaria con clara heterogeneidad estadistica (p de interaccion=0,02).
Guias de practica Al excluir estos altimos, el intervalo de confianza del estimador de efecto fue compatible con un
clinica exceso de mortalidad en el grupo tratado con albumina (OR=0,87 [IC95%: 0,71-1,07]). Tras la

publicacion del metaanalisis se han comunicado los resultados de nuevos estudios aleatorizados
que no han encontrado beneficio en los pacientes tratados con albumina. Dada la incertidumbre
- - ]

acerca del verdaderg efecto de la albumina (debido a la existencia de datos indirectos v a
imBrecisiénl Y el coste de la albuﬁ:minaI se sugiere no utilizar albumina en la reanimacion inicial

de pacientes con sepsis grave y shock séetico (GRADE 2C).
© 2013 Elsevier Espana, S.L. y SEMICYUC. os los derechos reservados.



Comparison of the effects of albumin 5%, hydroxyethyl starch
130/0.4 6%, and Ringer’s lactate on blood loss and coaqulation
after cardiac surgery
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Conclusions. Despite equal blood loss from chest drains, buth cullmds mterfered with bll:md
coagulation and produced greater haemodilution, which was associated with more &
transfusion of blood products compared with crystalloid use only.
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Hypovolaemia

At least one of the following criteria (without another explanation):

Positive fluid responsiveness (e.g. passive leg raising test, mini’ fluid challenge), or
Lactate >3mmol/L (if not in heart/hepatic failure), or
Central venous oxygen saturation < 70% (if not anaemic or in heart fallure), or
Hypotension (systolic blood pressure <90 mmHg) and tachycardia (heart frequency
> 100 bpm) (if not on beta-blocker or in heart failure)
Oliguria (urine output < 0.5 mi/kg/h for 6 h)

Consider additional monitoring if stabilisation cannot be achieved (e.g. ECHO)

Exclusion of patients with
pre-existing renal failure and/or
acute kidney injury (AKI)
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Table 1 Overview of the analogy of prescaribing fluid therapy

and presanbing a drug

Steps for prescribing Prescribing an Prescribing
a dmg oral hypoglycemic fluid therapy
medication
Define the clinical Diabetes mellitus Hypovolemia or other
problem fluid responsive state
Specify the Lower blood glucose Restore absolute/
therapeutic objective relative fluid deficit
Verify the suitability Class of oral Crystalloid, colloid
of the dimg hypoglycemic agent or bloed product
Write a prescription  Order written by MD,  Order written by MD,
to start the drug verified and verified by pharmacy,
dispensed by pharmacy blood bank or RN,
administered by RN
Monitor therapeutic Blood glucose or Monitor hemodynamic
response of the drug hemoglobin A1C, profile and end-organ
evidence of adverse perfusion, evidence of
effect/ toxacity dose-response toxacity
Write an order Order written by MD,  Order written by MD,
to discontinue verified by pharmacy administered by RN

Adapted from Raghunathan ef al™.

MrDiermid RC af 2/ Controyersies in fluid therapy February 4, 2014 | Volume 3 | Issuel |
WJCCM | www.wignet.com



Reflexions:

» Els fluids son un medicament | com a tal tenen
unes indicacions, contraindicacions, dosis, ...
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reanimacio

»La reposicid volemica s’ha de guiar per
parametres dinamics mes que per parametres
estatics ( PVC, dilresis,...)
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e reposicio per excel-lencia son els

al-loides balancejats

e reposicio per situacions de

povolemia aguda son els col-loides
s col-loides permeten disminuir el volum total de

s col-loides ideals son els midons de index de
substitucid 140/0.3, amb les alertes que des del

RAC s’han llencat

futur de la reposicid volemica passa per la

proteccio del glicocalix
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