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Cooling of burns: Mechanisms and models

Az égés folyik mig a h6mérséklet > 44 oC
Allatkisérletekben a tul agressziv hiités rontotta a

kimenetelt.
A human adatok alapjan a hutes késese novelte a
hegkepzodest.

¢ Burns 2007; 33:155-8

Masik vizsgalat csak fajdalomcsillapité hatast igazolt
* Br. J Plast Surg 1968; 21: 68-72

Tobb retrospektiv vizsgalat a graftolas szamanak

csokkeneseét igazolta

* J. R. Soc. Med. 1992; 85: 121
« JAMA 1960; 173: 1916-9

* Burns 2002; 28: 172-9

* Burns 2009; 35:768-75



BURNS XXX (2 /
Auvailable online at www.sciencedirect.com ) /
0 . RNS — -
ScienceDirect k) o e
journal homepage : www.elsevier.com /locate /burns
. _________________________________________________________________________________________________]
Review

Cooling of burns: Mechanisms and models

Szamos vizsgalat nem igazolta a hOmérséklet
szignifikansan gyorsabb csokkenését hiités hatasara

Csokkenti az 0déma képzodést
e Csokken a hisztamin felszabadulas
e OX csokkenés

Csokken a stasis, és a bevérzés - jobb mikrokeringés
Javitja a sebgydgyulast
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Fig. 2 - Summary of the temporal sequence of events in burns across the published models of thermal injury.



* 15%-ot meghalado égés - égésbetegség kialakulasa
e Egész testre kiterjed6 odéma

e Demling RH. J Burn Care Rehab. 2005; 2
6:207-227
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Effect of N-acetylcysteine treatment on the expression of
leukocyte surface markers after burn injury”™

C. Csontos ™", B. Rezman®, V. Foldi*®, L. Bogar*®, Z. Bognar “, L. Drenkovics®,
E. R6th®, G. Weber?, J. Lantos®
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Effect of N-acetylcysteine treatment on oxidative stress and
inflammation after severe burn”

C. Csontos ®*, B. Rezman®, V. Foldi %, L. Bogar?, L. Drenkovics®, E. Roth®,
G. Weber?, J. Lantos?
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Groups
20 B
. I:I Standard
0 B ac
1 2 3 4 5] 6
days
NAC (n = 15) Standard (n = 15) p value
Fluid requirement (ml kg~* BBS ™) 3.7 (3.3-5.8) 42 (3.3-5.1) NS
HUO (mlkg 'h™) 0.86 (0.68-1.08) 0.88 (0.7-1.5) NS
ITBVI (ml m ™) 824 (695-851) 815 (796-920) NS
Scv0a (%) 71 (70-76) 73 (71-79) NS
Lactate (mmol17%) 1.7 (1.2-2.8) 2.1(1.3-3.8) NS
BE {mequiv.l_i} -1.9 ((—-3.49-(-1.1)) —1.4 ((—3.3)-(—0.9)) NS




SHOCK, vol. 24, No. 2, pp. 139-144, 2005

HIGH-DOSE VITAMIN C INFUSION REDUCES FLUID REQUIREMENTS IN
THE RESUSCITATION OF BURN-INJURED SHEEP

Michael A. Dubick,* Chad Williams," Geir L. Elgjo,’ and George C. Kramer®

U8 Amny Institute of Sumical Research, San Antonio, Taxas: and TUnivermsily of Taxas Madical Branch,
Galveslon, Texas

Cumulafive Met Fluid

= LR, n=14
== VIC,N=6
== HE. n=T
== HE/Vit C, n=7

2 & & B

0 1 2 3 4 65 6 B 12 18 24 30 36 42 48
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Fue 4. Cumulative sl Nuid balances delingd as Nuid infused ess wrins

oufpul during the fired & h after bum and from 6 o 48 h afler themal

imjury. Dala expressed as mean+ SEM. "Vitamin C versus LR, THSAdtamin C
warsus LR, *HS versus LR at P < 0.05.



Resuscitation After Severe Burn Injury Using
High-Dose Ascorbic Acid: A Retrospective Review

Suoven Alexander Kahn, MI),* Evan J. Beers, B5 L LSS R R AL
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66mg/kg/h
Fluid Administered During Resuscitation Urine Output
104 2.0
é *
R £ 154
& g
o =
= €
= g 1.0+
g
g 3
>
0 0.0+

Vismin C LR only Vitamin C LR ony



Resuscitation After Severe Burn Injury Using
High-Dose Ascorbic Acid: A Retrospective Review

Suoven Alexander Kahn, MI),* Evan J. Beers, B5 L P
Christopher W, Leno, MDD, FACS, FOCMT (7 Burn Care Res 2011;32:110-117}
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The use of theraputic plasma exchange (TPE) in the setting
of refractory burn shock

Lucas P. Neff®*, Justin M. Allman?, James H. Holmes®

Physiologic Response to TPE
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SHOCK, Vol. 44, No. 5, pp. 487—495, 2015 > -

EVALUATION OF THE CYTOSORB ™ HEMOADSORPTIVE COLUMNIN A PIG
MODEL OF SEVERE SMOKE AND BURN INJURY

Katharina Linden,*S Vittorio Scaravilli,”" Stefan F.X. Kreyer,*'' Slava M. Belenkiy,*
lan J. Stewart,* Kevin K. Chung,’T Leopoldo C. Cancio, T
and Andriy |. Batchinsky”

* A cytosorb oszlop megkototte a cytokineket
* Nem volt kiilonbség a kering6 cytokinek szintjében

Conclusions: In a porcine model of smoke and burn injury, hemoadsorption using the CytoSorb cartridge did not result in
significant systemic or pulmonary reductions in the measured cytokines or myoglobin despite efficient transmembrane
reductions. Further investigations are needed to optimize the efficiency of mediator clearance to affectboth circulating levels
and clinically relevant outcomes.
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~. Az égési 6déma képzédésében
szerepet jatszo tényezok

Intersticialis compliance

e A compliance az a nyomas, mely ahhoz sziikséges, hogy
egységnyi térfogatu valtozas létrejojjon a
folyadéktérben. Az intersticialis tér komplex felépitést
struktura, melyet makromolekuldk és a matrix dllomany
alkotnak. Az IS osszetartasaban fontos szerephez jutnak
a kiilonbozd kollagének, a hialuronsav valamint a
proteoglikanok. Egési sértilés soran szerkezeti
strukturdjukat alkoté6 mechanikai-, kémiai- és ionos
kotéseik felbomlanak, ezaltal funkcidjukat vesztik, nem
tudjak tovabb megakadalyozni a matrixallomany

duzzadasat.
Dermling RH. J Burn Care Rehab, 2003; 26:207:227



Az égési 6déma képzédésében
szerepet jatszo tényezok

[S onkotikus nyomasa

e meghatdrozasaban leginkabb a hialuronsav
molekulaknak van szerepiik. Az égés soran ezek
fragmentalodnak, az ozmotikus nyomas néni fog,
szivoer6 képzddik, mely szintén az 6déma képzddés
iranyaba hat.

Dermling RH. J Burn Care Rehab, 2003; 26:207:227



P = 1 4 . . S //
Odéma képzodeés mély és feliiletes
égésben

Feliiletes égés esetén
 a bér keringése és a nyirokkeringés is megtartott, igy az
odéma képzodés {6 hajtderejét a kapillaris membran
ateresztOképességének fokozddasa okozza.
Mély égés esetén
e a bér keringése és a nyirokkeringés egyarant sériil. Az

odéma képzodés f6 hajtderejét a hyaluronsav
fragmentalédasabdl eredd ozmotikus hatas képezi
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folyadékterapia kovetkezményei

Hypovolémia

e DO2 /VO2 arany felborulasa — szervperfuzios karosodas
- MOF

Folyadek tultoltés
e Abdominalis kompartment szindroma
e Tobb lélegeztetett nap
e Hosszabb korhazi tartézkodas
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~—— Folyadék igéhyt novelo tenyezok

Inhalatios sértilés (5ml/kg/% ?)
Elkésett folyadékpotlas
Elektromos égés

BMI

TBSA

Lélegeztetés

Opioidok

Egés mélysége



"“A folyadék igény individualis
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Botegek usontos ot al ANL) Surg 2000 71:143-8
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Fire: Is the Criticism Justified?

1991 -2005 kozott felvett betegek adatait dolgoztak fel

0,5 — 1,0 ml kg* h*adekvat potlas n=210
> 1,0 ml kg™ h* tultoltés n=230

A két csoport azonos mértékben felelt meg a Parkland
formulanak 14 vs. 12 % illetve a bevitt folyadékban 5,8
vs. 6,1 ml kg™ %™

JBCR 2008; 29: 180-186



~ATolyadékpotlas effektivitasanak™
/ megitélése

Az oradiurézis a leggyakrabban hasznalt
végpont.

e Szoros korrelaciot mutat a vese

Y e ey &

American Burn Association. Evidence-based Guidelines Group. JBCR 2001; 22: 27-52

e Nincs kapcsolat a vese perfuzioval

Kuwa et. al. Burns 2006; 32: 706-713

» A megfelelo diurézis mellett is sulyos bazisdeficit
alakulhat ki

Choi et al. JBCR 2000; 21: 499-505.
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Transcardiopulmonary vs Pulmonary Arterial
Thermodilution Methods for Hemodynamic
Monitoring of Burned Patients

Markus V. Kiintscher, MD, Sigrid Blome-Eberwein, MD, Michael Pelzer, MD,
Detlev Erdmann, MD, Giinter Germann, MD, PhD

Ludwigshafen, Germany

(J Burn Care Rehabil 2002;23:21-26)
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n=113
p=0.006

Figure 2. Regression analysis intraindividually comparing
pulmonary artenal cardiac index (Clp,~) and transcardio-
pulmonary thermodilution cardiac index (CI) methods. A
good correlation (»= 0.81, P= 0.005) was shown for 113

simultancous measurcments.
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Haemodynamic and oxygen transport responses in survivors and
non-survivors following thermal injury
C. Holm®*, B. Melcer®, F. Horbrand®., H.H. Worl®, G. Henckel von Donnersmarck®,
W. Miihlbauer®

szarrmmr of Plastic Surgny/ﬂwn Center, Klinikum Bogenhausen, Technical University Munmich, Academic Teaching Hospital, Munich, Germany
of Anesthesiology, Kiinikum Technical University Munich, Academic Teaching Hospital, Munich, Germany

Accepted 26 May 1999

e — There was no significant difference between survivors

(S) and non-survivors (NS) regarding burn size (48%
BSA in NS versus 37% in S) (p = 0.087) or age (46
years in S versus 37 vears in NS) (p = 0.420), even
though the burned surface area tended to be margin-
ally higher in the non-survivors.

Admission 12h 24h 4an 72h
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Haemodynamic and oxygen transport responses in survivors and
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C. Holm®*, B. Melcer®, F. Horbrand®., H.H. Worl®, G. Henckel von Donnersmarck®,
W. Miihlbauer®

’Drparrmmr of Plastic Surgnyfﬂwn Center, Klinikum Bogenhausen, Technical University Munmich, Academic Teaching Hospital, Munich, Germany
p of Anesthesiology, Kiinikum Technical University Munich, Academic Teaching Hospital, Munich, Germany

Accepted 26 May 1999

C. Holm et al. | Burns 26 (2000) 25-33
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Fig. 3. Variations of serum lactate values in survivors and non-survivors during the first 3 days postburn. All values are mean values.
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Haemodynamic and oxygen transport responses in survivors and
non-survivors following thermal injury
C. Holm®*, B. Melcer®, F. Horbrand®., H.H. Worl®, G. Henckel von Donnersmarck®,
W. Miihlbauer®

szarrmmr of Plastic Surgny/ﬂwn Center, Klinikum Bogenhausen, Technical University Munmich, Academic Teaching Hospital, Munich, Germany
p of Anesthesiology, Kiinikum Technical University Munich, Academic Teaching Hospital, Munich, Germany

Accepted 26 May 1999
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as blood pressure and heart rate may be invahd as outcome related resuscitation
goals, and too insensitive to ensure appropriate fluid replacement, The response to fluid therapy may be sigmficantly associa
with outcome; survivors responding with an augmentation of cardiac output and oxygen delivery not seen in non-survivors.

Lactate levels seem to correlate with organ failure and death and appear a suitable end-point for resuscitation of severely burned
patients. © 2000 Elevier Science Ltd and ISBI. All rights reserved.

Admussion 12h 24h 48h 72h



Burns 30 (2004) T95-807 I /
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A chinical randomized study on the effects of invasive

monitoring on burn shock resuscitation

C. Holm™™*, M. Mayr®, J. Tegeler®, F. Hérbrand®, G. Henckel von Donnersmarck®,
W. Miihlbauer®, U.J. Pfeiffer”

[TBVI > 800 ml/m? CO > 3,5 1/min

o Sziikség esetén adrenalin vagy noradrenalin
Parkland 4 illetve 5,6 ml/kg*BSA (1éguti égés)

e Katekolamin terapia klinikai jelek alapjan

Nem volt kiillonbség a mortalitasban, inotrop igényben



Burns 30 (2004) 795807 e
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A clinical randomized study on the effects of invasive
monitoring on burn shock resuscitation

C. Holm™*, M. Mayr®, J. Tegeler®, E. Hoirbrand®, G. Henckel von Donnersmarck®,
W. Miihlbauer®, U.J. Pfeiffer”
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Arterial thermodilution in burn patients suggests
a more rapid fluid administration during early

resuscitation

C. ('m,\uml, V. FOLUll, T. Fiscrer” and L. Bogar!
'Department of Anaesthesia and Intensive Care and *Department of Surgery, Faculty of Medicine, University of Pécs, Hungary

PiCCO alapjan vezetett folyadékterapia mellett
e Magasabb volt az SCVO2 az elsé napon
e Alacsonyabb volt a MODS a 2-3 napon.



Effects of Fluid Resuscitation Methods on Burn Effects of Fluid Resuscitation Methods on the

Trauma-Induced Oxidative Stress Pro- and Anti-inflammatory Cytokines and
Expression of Adhesion Molecules After Burn Injury
Vikeor Foldi, MID,* Csaba Csoneos, PhIN,* Lajos Bogar, PhID,* PR ——
Elizabeth Roth, Phik Janos Lantos, PROY Vikeor Foldi, MD,® Janos Lantos, PhDD,} Lajos Bogar, PRD,* Elizabeth Roch, PhD,f
Gyorgy Weber, PhDD,f Csaba Crontos, PhiD®
e {1 Burn Care Res 2009;30:057_064) {§ Burn Care Bes 2010:30:480 451}

* A PiCCO csoportban:

e Kisebb volt az oxidativ stressz
o Kevésbé kifejezett volt a gyulladas

|
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Evaluation of arterial waveform derived variables for an
assessment of volume resuscitation in mechanically

ventilated burn patients

A. Lavrentieva ®*, Th. Kontakiotis ®, E. Kaimakamis ¥, M. Bitzani®

Unesr = 0785

o * (rho=0.454, p=0.03)

e 00
4 a8 -

L= L=

Conclusion: Our results suggest that measurement of stroke volume varniations by arterial
pulse contour analysis is valuable in monitoring volume administration and in predicting

volume responsiveness during the early postburn perniod.

14

L
-
o
-
-

SW %)

Fig. 1 - Correlation between CI and SVV 16 h postburn
(Spearman’s rho bivariate correlation).
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Evaluation of arterial waveform derived variables for an
assessment of volume resuscitation in mechanically
ventilated burn patients

A. Lavrentieva ®*, Th. Kontakiotis®, E. Kaimakamis?, M. Bitzani®

Table 2 - Hemodynamic characteristics of patients.

& h postbum 16 h postburn 24h postburn 36 h postburn
HR (beats/min) 105 + 18 99 + 17 102 + 18 89+ 15
MAP (mmH g) 716 + 13 JB4 8 81.8 £+ 10 Bl1+14
CVP (mmHg) 75431 891136 10+24 12+1339°
CI (Ymin/m?) 24 +07 28+1 414+17 51+09*
ITEVI (ml/mm?) BH3 + 186 656 + 137 737 + 125 B24 + 203%&
SVV (%) 222 +5 213 +7 136+ 5% 11.7 +5%%
Lactate (mmol 1) 38 +2 32+14 1817 13+05%*
BE (mequiv/]) —54+ -3 -45+-33 —22+18 —2+ 2%
SVRI (dynes s cm ™ m ™) 2389 + BBE 1983 + 995 1719 = 703 1180 + 251°*
EVLWI (ml/kg) 65+ 1.2 6.7 +14 7.1+14 FR+2°
FWFI 21 =04 21+05 2+04 21+08
REespiratory component of S0FA score 17+ 0.7 16+1 1607 18+1
Tidal volume (ml/kg) 86+ 1.3 83113 8507 83+1
FEEF (cm Hz0) 51+1 55+ 09 5 TFT+11 B+ 232

HE, heart rate; MAP, mean arterial pressure; CVP, central venous pressure; Cl, cardiac index; ITEV], intrathoracic blood volume index; SVV,
stroke volume varation, SVRL systemic vascular resistance index; EWLWI, extravascular lung water index; PWEI, pulmonary vascular
permeability index; PEEP, positive end expiratory pressure; SOFA, Sequential Organ Failure Assessment score.

" p<0.05, 24h vs. 8 h postbum.

¥ 24h vs. 16h.

* p<0.05, 3 h vs. 8 h postburn.

* p <005 36 h vs. 16h postburn.
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A protocol for resuscitation of severe burn patients guided by transpulmonary
thermodilution and lactate levels: A 3-year prospective cohort study.
Crifical Care 2013, 1T:R178  doiz10.1188/cc1 2855
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*» Terapias cel:
e MAP > 65 Hgmm
e Vizelet: 0,5 — 1 ml/kg*h
e CI >2,51/min
e I[TBVI > 600 ml/m?
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A protocol for resuscita re burm patients guided by transpulmonary
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~_ _ _emodynamic, temperamre, and blood gas measurements.

Initial 4L 43L 2L
HF. (bpm) 83421 95419 93419 95£18
Temperature (°C) I55ELE | 369410 | 366209 | 366213
MAP (mmHg) 85+18 83113 79412 T8
Pal2/Fi0? ratio 3384197 | 2944114 | 2694103 | 2924136
CI (Limin'm’} 2682106 | 3222112 [ 3.97=1.12 | 443087
SVI (mL/m") 33.7413.9 | 3514132 | 42.7412.6 | 47.1£10.7
ITBVI (mL/m” 709+354 | 744276 | 8232230 | 896+214
EVLWI (mlkg) £.57=2.56 | 8.43=4.50 | 8.8524.53 [ 84523 80
Sre02 (%) TI4485 | 725496 | T3.7#87 | 73983
Base deficit 35244 | -09£31 | 09223 | 2222
Arterial blood lactate (mmolL) | 2.38+2.05 | 2.4521.78 | 1.87=1.27 | 1.46=1.02
Cardiac Troponin-T (ng/ml} 0142039 | 0.16=0.45 | 0.092027 | 0.07+0.17
NTproBNP (pe/ml) 116=387 | 280=721 | 434=061 | 482596
TAP (mm Hg) 97441 | 121282 | 11.1£53 | 10.0£5.0
EVLW/ITBV 038 035 031 028
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Conclusions: Initial hypovolemia may be detected by TPTD monitoring during the early resuscitation phase. This
hypovolema might not be reflected by blood pressure and hourly unine output. An adequate CI and tissue perfusion

can be achieved with below-normal levels of preload. Early resuscitation gmided by lactate levels and below-normal

preload volume targets appears safe and avoids unnecessary flud mnput.
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Optimized fluid management improves outcomes of pediatric
burn patients

Robert Kraft, MD,%? David N. Herndon, MD,** Ludwik K. Branski, MD,*"
Celeste C. Finnerty, PhD,%? Katrina R. Leonard, MD,® and Marc G. Jeschke, MD, PhD%%*
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Fig. 2 — Survival curve of the first 20 d of the acute stay:
PiCCO-monitored patients showed lower mortality during
the crucial initdal phase after injury.
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" Javasolt monitorozas

TBSA <15 %

e EKG, NIBP, Sat, 2 nagylumenu periférias véna

TBSA > 15 %
e IBP, Oradiurézis, CVK

TBSA > 40 % vagy sulyos tarsult betegség
e Invaziv hemodinamika

e [IAP ha Ivy score > 250 ml/kg



ﬂyadékpétlés célértékei

oradiurézis - o,5-1 ml/h

Pulzus <120/min Krisztalloid oldatok
MAP > 70 Hgmm Kolloid/HLS

PH - normal Katekolamin
Laktat < 2mmol/l Individualis kezelés
SCvO2 > 65 %

Cl>2,41/m2

TBVI > 750 ml/m2
EVLWI < 7 ml/kg
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An overview on fluid resuseitation and resuscitation
endpoints in burns: Past, present and future.

Y 4 Y 4 n
Part 2 — avoiding complications by using the right endpoints fo I a d e kt e r a I a
with a new personalized protocolized approach

Yannick Peeters!, Marnix Lebeer!, Robert Wise?, Manu L.N.G. Malbrain’

Determine <
PPV/hour®

PPV < 15% PPV 15=25% PPV = 25%

-

PPV reliable? NO
Sedation and RASS < —4 i
Lactate <25 | | Lactate>25 Fully ventilated (TV > 6 mL kg”) '
| BE=-5 BE < =5 Mo arrythmias (AF, ES) v
Mo high ITF (PEEF, |1AP) GEDVI
Mo right heart failure algorithm
Bolus plasmalyte® Bolus plasmalyte’
& mL kg™ 30 min" 12 mL kg™ 30 min”
h 4 v ¥

If after 2 cycles: Cl < 2.5 start dobutamine 2.5y or MAP < 65 mm Hg start norepinephrine 0.1y

*After first 8h: 3 mL kg instead of 6 mL kg "After first 24h: 3PPV/2h if lactate and BE are normal
“After first 8h: bolus 6 mL kg instead or 12 mL kg™ and no vasopression/inotropic medication
AF: atrial fibrillation; BE: base excess; Cl: cardiac index; ES: extrasystole; GEOVI: global end=diastolic volume index;

IAF: intra=abdominal pressure; ITP: intrathoracic pressure; MAF: mean arterial pressure; PEEP: positive endeexpiratory
pressure; FPV: pulse pressure variation; TV; tidal volume

Figure 3. The Pulse Pressure Variation algorithm to guide resuscitation in severely burned patients. If the patient is mechanically ventilated and
PPV is reliable, fluid resuscitation is guided by the PPV algorithm
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An overview on fluid resuseitation and resuscitation

endpoints in burns: Past, present and future.

Y 4 Y 4 [ |
Part 2 — avoiding complications by using the right endpoints f I k r I
with a new personalized protocolized approach

Yannick Peeters!, Marnix Lebeer!, Robert Wise?, Manu L.N.G. Malbrain’

First 8h: every 2h
Determine GEOVI [—®{ Mext 16h: every 4 h
After 24h: every 8h

GEDVI reliable?  |[EErera . b
YES
GEDVI < 500 GEDVI 500-850 GEDVI > 850 B
: - g algorithm

N ]

Lactate = 2.5 Lactate < 25

ar BE = -5 or BE > =5
MO
/7\ EVLW] < 10 EVLWI > 10
EVIWI<8 | | EVIWI8=12 | | EVLWI=> 12 orlAP <15 orlAP > 15
v v v v v v v
Bolus plasmalyte* | | Bolus plasmalyte' Maintain Reduce infusion Reduce infusion rate
12mL kg 30 min” || 6 mL kg 30 min’ || infusion rate = rate —25% —25% consider diuretic

v v v v v

If after 2 cycles: Cl < 2.5 start dobutamine 2.5y or MAP < 65 mm Hg start norepinephrine 0.1y

*After first 8h: bolus 6 mL kg™ instead or 12mLkg”  "After first 8h: bolus 3 ml/kg instead of 6 mL kg

BE: base excess; Cl: cardiac index; EVLWE extravascular lung water index; GEDVI: global end=diastolic volume index;
IAF: intra=abdominal pressure; MAP: mean arterial pressure

Figure 4. Global end-diastolic volume index algorithm to guide resuscitation in severely burned patients. If PPV is unreliable, the patient has
a PiCCO catheter and GEDVI is reliable, fluid resuscitation is guided by the GEDVI algorithm
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An overview on fluid resuseitation and resuscitation
endpoints in burns: Past, present and future.
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Part 2 — avoiding complications by using the right endpoints V e Z e te tt fO I a d e kt e r a I a
with a new personalized protocolized approach

Yannick Peeters!, Marnix Lebeer!, Robert Wise?, Manu L.N.G. Malbrain’

Determine P
Uo/hour® -
/ ¥ \
UO < 0.5 mL kg h* U0 0.5-1 mL kg b’ U0 > 1mLkg b’
I
I
I
I
i
Lactate » 25 | | Lactate <25 |1
BE < =5 BE = =5
hJ v h J
Bolus plasmalyte* | | Bolus plasmalyte’ Maintain Reduce infusion
12mL kg' 30 min” | | & mL kg™ 30 min” infusion rate = rate —25%
v v v v

If after 2 cyces: Cl < 2.5 start dobutamine 2.5y or MAP < 65 mm Hg start norepinephrine 0.1y

*After first 8h: bolus 6 mL kg™ instead or 12 mL kg™ ®After first 24h: UO/2h if lactate and BE are normal

"After first 8h: bolus 3 mL kg” instead oré mLkg”  and no vasopressor/inotropic medication
Thresholds for UD are 1 instead of 0.5 and 2 instead
of 1 mL kg h' in children and in patients with
rhabdomyolysis

BE: base excess; Cl: cardiac index; IAP: intra=abdominal pressure; MAF: mean arterial pressure; UO: urine cutput

Figure 5. Urine output algorithm to guide resuscitation in severely burned patients. If the patient has no PICCO catheter (or GEDVI is not reliable)
and PPV is not reliable, fluid resuscitation is guided by the UQ algorithm



BURNS 36 (2010) 984-0901

available at www.sciencedirect.com
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“e.¢ ScienceDirect e

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

Hydroxyethylstarch supplementation in burn
resuscitation—A prospective randomised controlled trial

E. Vlachou ®*, P. Gosling ?, N.S. Moiemen °

Table 2 - Resuscitation fluid data.

Crystalloid only n=14 Colloid-supplemented n = 12 p

Median data for first 24 h post-burn

Volume of fluid infused (ml) 8450 8650 0.9798
Volume infused/%TBSA (ml) 307 263 0.0234
Volume infused/%TBESA/patient weight (ml'kg) 4.2 3.8 02740
Volume infused — volume predicted (range) #5345 (—835 to +3175) 391 (—1084 to +2210) 02972
Crystalloid volume (ml) 8450 7306 -

HES vohime (ml) (] 16580 —
Weight gain (kg) 25 14 0.0039
Weight gain/%TBSA 0.078 0.046 0.0037
Weight gain/%FTB 02 01 0.0055

TBSA = total body surface area, FTB = full thickness burn.
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Hydroxyethylstarch supplementation in burn
resuscitation—A prospective randomised controlled trial

E. Vlachou ®*, P. Gosling ?, N.S. Moiemen ®

Table 4 - Inflammatory marker data.

Crystalloid only n = 14 Colloid-supplemented n=12 p
Median (95%CI) serum CRP at 48 h (mg/L) 210 (167-257) 128 (74-145) 0.0001
ACR at 6 h (mg/mmol) 2 (0.4-6.4) 26 (0.5-24.5) 0.4319
ACR at 12 h (mg/mmuol) 1.3 1 0.4025
12 h ACR/%TBSA 0.04 0.02 0.0310
12 h ACR/%FTB 0.14 0.05 0.0080

Cl = confidence interval, CRP = C-reactive protein, ACR = albumin—creatinine ratio, TBSA = total body surface area, FTB = full thickness burn.




Colloid Administration Normalizes Resuscitation
Ratio and Ameliorates “Fluid Creep”

Amanda Lawrence, BSN, CC, RN, Iris Faraklas, BSN, CC, RN, Holly Watkins, RN,
Ashlee Allen, RN, BSN, Amalia Cochran, MD, FACS, Stephen Morris, MD, FACS,
Jeftrey Saffle, MD, FACS

Average Ratio For Coloid and Crystalloid Groups Post Bum
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Figure 2. Average 1/0 ratios for crystalloid and colloid groups vs ime postburn. As can be seen, the two groups have nearly
identical ranos imitally. In the colloid group, however, ranos increase progressively unnl hour 14, The wide range of ratos in
this group is, in part, because colloid was started at different tmes among the patients. Nonetheless, ratos return to normal

levels by hour 18.



Colloid Normalizes Resuscitation Ratio in
Pediatric Burns

Ins Faraklas, BN, B5N,* Uyen Lam, BS,* Amalia Cochran, MDD}, FACS,*
Gregory Stoddard, MPH, T Jeffrey Saffle, MD, FACS®

(T Bam Care Res 200 1:32:91-97)
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Hours since colloid commencement
Figure 3. The median 1/0 ratio for colloid group.
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Clinical study of a formula for delayed rapid fluid
resuscitation for patients with burn shock

o7 1200 BPG HBGG
8 =
7 =
s £
2.y £
S 4f E!
i Q
: )
2 -
1 -
Before 2h 6h 12h 24h 36h 48h Before 2h 6h 12h 24h 36h 4
Hours after rapid fluid infusion (RFI) Hours after rapid fluid infusion (RFT)

Huang et al. Burns 2005; 31: 617-22



Clinical study of a formula for delayed rapid fluid
resuscitation for patients with burn shock

VO,(ml/min/m2)
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Hours after rapid fluid infusion (RFT)

Huang et al. Burns 2005; 31: 617-22
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Clinical study of a formula for delayed rapid fluid
resuscitation for patients with burn shock
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Hours after rapid fluid infusion (RFI)

Hours after rapid fluid infusion (RFI)



Clinical study of a formula for delayed rapid fluid
resuscitation for patients with burn shock

Table 2
Changes of BD (mmol/l)
Gro

ups Before RFI 2 h after RFI 6 h after RFI 12 h after RFI 24 h after burn 36 h after burn 48 h after burn
PG = o el e e
o _}(1).; f (1] .g Z.g i (1) 3 —2.421 + 83** -5.840.55 -52404" —4.9 +0.55™ —4.4+05"

5+0. -6 ; —6.2 +0. -57+07" -55+0.6" -514+0.6" ‘ Vi

BD, base deficiency of arterial blood; RFI, rapid fluid infusion. ; : e

sk
0 0 BESr o O o ¥ SRR T ) o

Results of myocardiac enzyme spectrum (U/1)

First day postburn

Third day postburn

Seventh day postburn

Fifteenth day postburn

Thirtieth day postburn

Group A Group B Group A Group A Group B Group A Group B Group A Group B
LDH 762+ 147 735+166 1326+280 1114+£279% 1925+451 12614347 1732+367 1326+475"" 841 +258 624 +24"
GOT 84=+12 89 + 24 117 +£ 24 180 + 35 124 +31% 163 + 37 116 + 26 92 + 24 74 + 27"
CK 236424 241+45 2046+364 1735+287" 1864283 1352+£324™ 12744147 942+152" 464+94 341176

Group A (patients with burns, who were not hospitalized timely and did not received rapid fluid resuscitation, n = 17) vs. group B (patients receives rapid fluid

resuscitation, n = 20).

Huang et al. Burns 2005; 31: 617-22



Clinical study of a formula for delayed rapid fluid
resuscitation for patients with burn shock

Results of liver function (U/1)

First day postburn Third day postburn Seventh day postburn Fifteenth day postburn Thirtieth day postburn
Group A Group B Group A Group B Group A Group B Group A Group B Group A Group B
AKP 80 £ 15 72:=E2 1927 175k 31 233 = 37 190 + 28" 247 +£32 208 + 36" 116 £ 21 97 + 18

GPT 67 + 11 70 £+ 21 115 +24 92+ 17" 273 + 23 176 + 27" 266 + 26 154 £ 21 156 + 18 103 + 12

Group A (patients with burns, who were not hospitalized timely and did not received rapid fluid resuscitation, n = 17) vs. group B (patients receives rapid fluid
resuscitation, n = 20).

Results of blood creatinine (Cr) and urine nitrogen (Bun) (mmol/l)

First day postburn Third day postburn Seventh day postburn Fifteenth day postburn Thirtieth day postburn

Group A Group B Group A Group B Group A Group B Group A Group B Group A Group B
Bun el L3 7.4 +£0.7 124 +£2.1 92+23" 1051 84+14" 7.4+0.8 6.7 £0.7 5204 46+0.8
Cr 11513 110 £ 17 142 + 18 136 £ 16 126 £ 16 90 + 18" 96 + 14 74 +£12" 71 = 11 65 + 14

Group A (patients with burns, who were not hospitalized timely and did not received rapid fluid resuscitation, n = 17) vs. group B (patients receives rapid fluid

resuscitation, n = 20).
2D InaR

Huang et al. Burns 2005; 31: 617-22
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abdominal Pressures with Crystalloid and Colloid
Resuscitation in Burn Patients

* 31 beteg
* Egyik csoport Parkland formula
e Oradiurézis 0,5 -1ml kg* h
* Masik csoport RL 83 ml h™, FFP 75 ml kg

e Oradiurézis 0,5 -1ml kg* h

Mara et al. J Trauma 2005; 58: 1011-18



Resuscitation in Burn Patients

A Prospective, Randomized Evaluation of Intra-
abdominal Pressures with Crystalloid and Colloid

Crystalkoid Plasma p Valus
Mo. 15 16
Peak IAP {mm Hag) 325495 16.4 = 7.5 <0.0001
IAP increass (mm Hg) 265789 10.6 £ 6.4 < 0.0001
Time of peak |AP (hr) 727 =41 668.3 = 11.1 016
Resuscitation volume (L/kg) 0.561 = 0.160 0.360 = 0170 0.0021
Weight gain (%) 407 = 17.8 153 = 10.0 =-(0.0001
Urine output (mil/kag/h) 0.54 = 0.26 0.83 = 0.32 0.0097
Peak creatinine (mg/dL) 18 1.0 1.5 089 0.23
Peak BUM (mg/dL) 02 =134 246 £ 15.7 0.29
Peak base excess/deficit -1.7£55 1332 0.07
Peak PAP (mm Hg) 406 =56 35254 0.01

Mara et al. J Trauma 2005:; 58: 1011-18



“Intubatio, lélegeztetés |

. bronchoszkopia

Indikacié — mint mas betegeknél
o Légzési elégtelenség
e GCS <8
Inhalacids sériilés
e Az indikacio fligg az ellatod orvos gyakorlottsagatol
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~ Inhalacios serules gyanujelei

Robbanas zart térben,

Eszmeéletvesztés trauma nélkul,

Korom az orrban garatban,

Az arc mély égése, megperzselt orrszor.

Bronhoszkodpia sziikséges

Molnar Zs. A lélegeztetés gyakorlata
Csontos Cs Az égett beteg lélegeztetese
Megjelenés alatt



~ Intubatio, lélegeztetés

' Inhaldcios sérilés esetén:
e Korai intubacio!
e psO2 nem megfelel6- Terdpia vezetése paO2 alapjan!
e Kezdeti lélegeztetés: FiO2 = 1,0!
e Brochospazmus esetén: cave Kortikoidok

Molnar Zs. A lélegeztetés gyakorlata
Csontos Cs Az égett beteg lélegeztetese
Megjelenés alatt






—  Anyagcsere valtozasok

Apalyfazis (,,ebb”) 12-24 6ras hipometabolizmus, hipotermia,
csOkkent O, fogyasztas, hipovolémids keringés jellemzi

Dagalyfazis (,.flow”) hipermetabolizmus, hipertermia, fokozott
O, igény, hiperdinamias keringés jellemzi

N6 a katecholaminok, a cortizol, a glukagon, renin-
angiotenzin, LDH ¢és aldoszteron termelése. Ezek
kovetkezmeénye a natrium ¢€s vizretencid ¢s a kalium
kivalasztasa a veséken at

A szervezet az energiat glikogén lebontasabol anaerob
glikolizis utjan potolja. Az allando magas katekolamin szint
fokozza a glilkoncogenezist és a fehérjebontast Is, aminek
kovetkezményei: fehérje katabolizmus, gliikkéz intolerancia,
jelentds testsulyveszteseg



SPECIAL REPORT

s American Burn Association Consensus Conference to

ges €s szepszis

The American Bumn Assodation Consensus Conference on Burn Sepsis and Infecticon Group;
David G. Greenhalgh, MD,* Teffrey B Saffle, MD.1 James H. Holmes, IV, MD.{

Richard L. Camelli, MI}§ Tina L. Palmieri, MI).* Jurers W. Homon, PhIDg

Ronald €. Tompkins, M) Daniel L. Traber, PRD,** David W. Mozingo, MD,§1
Edwin A. Deirch, MD, £ Clecn W. Goodwin, MD,§§ David M. Herndon, MI»,**

Tames 1. Gallagher, MD,** Arc P. Sanford, MID,** James C. Jeng, MD.T]

David H. Ahrenholz, MD,J| Alice N. Neely, PhID,* ** Michae 8. {F°Mara, MD.*

Seeven E. Wolf, MD, 1§t Gary F. Purdue, MDY Warren L. Gamer, MDD 311

Charles I. Yowler, MI),§§§ Barbars A. Lazenser, MDYT]

(] Burn Care Res 2007:28:776-790)

[. Temperature >39° or <<36.5°C
[I. Progressive tachycardia
A. Adults >110 bpm
B. Children >2 SD above age-specific norms
(85% age-adjusted max heart rate)
[II. Progressive tachypnea
A. Adults >25 bpm not ventilated
1. Minute ventiladon >12 | /min venulated
B. Children =2 SD above age-specific norms
(85% age-adjusted max respiratory rate)
IV. Thrombocytopenia (will not apply until 3
days after initial resuscitation )
A. Adults <100,000/mcl
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B. Children <2 SD below age-specific norms

V. Hyperglycemia (in the absence of pre-existing

VL

diabetes mellitus)
A. Untreated plasma glucose >200 mg/dl

or cquivalent mM /L

B. Insulin resistance—examples include
i. >7 units of insulin/hr intravenous
drip (adults)

i, Significant resistance to insulin (>25%
increase in insulin requirements over 24
hours)

Inability to continue enteral feedings >24

hours

A. Abdominal distension

B. Enteral feeding intolerance (residual
=150 ml/hr in children or two times
feeding rate in adults)

C. Uncontrollable diarrhea (>2500 ml/d
for adults or >400 ml/d in children)

In addition, itis reguired that a documented infection
(defined below) is identified

A. Culture positive infection, or
B. Pathologic tissue source identified, or
C. Clinical response to antimicrobials

RS P o N oy 1 1

The American Bumn Assodavion Consensus Conference on Burm Sepsis and Infection Group;
David G. Greenhalgh, MD,* Teffrey B Saffle, MDD, § James H. Holmes, [V, MILT

Richard L. Gamelli, MI}§ Tina L. Palmieri, MD,* Jureta W. Homon, Phid,§

Ronald G. Tompkins, M) Daniel L. Traber, PhID,"* David W. Mozngo, MD,§t
Edwin A. Deirch, MD, §1 Cleon W. Goodwin, MD, §§ David M. Herndon, MIF,**

Tames 1. Gallagher, MD,** Ar P. Sanford, MID,** James C. Jeng, MD,T]

David H. Ahrenhole, MDD, Alice N. Meely, PhID,*** Michsel 5 O0°Mara, MD,*

Seeven E. Wolf, MD, 111 Gary F. Purdue, MDY Warren L. Garner, MD, 11

Charles . Yowler, MI)§§§ Barbara A. Lazenser, MDYT]

(] Burn Care Res 2007:28:776-790)
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Transpulmonary thermodilution for hemodynamic
measurements in severely burned children

Ludwik K Branski'#, David M Herndon', Jaron F Byrd'™, Michael P Kinsky'®, Jong O Lee'? Shawn P Fagan® and
Marc G Jeschke®
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Figure 7 Extravascular Lung Water Index measuraments in
SUVivors versus nonsurvivors between burn (day 0) and day
21 postbum. Data are expressed as means + standard emor of the
mear. *F < 005 for sundivors versus nonsunivors,
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Extravascular lung water index as a sign of developing sepsis
in burns

Z. Bognar*, V. Foldi, B. Rezman, L. Bogar, C. Csontos

Department of Anaesthesia and Intensive Care, Faculty of Medicine, University of Pecs, Akdc w. 1, Pécs 7632, Hungary
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A New Marker of Sepsis Post Burn Injury?*

Jennifer D. Paratz, PhD, FACP'23; Jeffrey Lipman, MBBCh, FCICM, MD*'% Robert J. Boots, PhD, FCICM'?;
Michael J. Muller, MMedSc, FRACS"*; David L. Paterson, PhD, FRACP, FRCPA?

(Crit Care Med 2014; 42:2029-2036)

TABLE 2. Sensitivity, Specificity, Positive Likelihood Ratios, Negative Likelihood Ratios,
and Diagnostic Odds Ratio for Each Factor as a Marker of Sepsis—For the First Episode

of Sepsis
Systemic Vascular
B-Type Natriuretic Peptide Procalcitonin Stroke Volume Index Resistance Index
Sensitivity 95.9% (86.2-99.1%) 20.2% (12.1-34.3%) 94.3% (84.2-98.4%) 86.2% (73.3-93.4%)
Specificity 99.4% (98.1-99.8%) 64.3% (59.1-69.2%) 94.99% (91.3-96.5%) 97.1% (94.6-98.29%)
Positive likelihood ratios 165.5 (41.5-659.7) 0.57 (0.321-1.01) 14.68 (9.47-22.1) 246 (13.97-43.47)
Negative likelihood ratios 40.04 (0.01-0.16) 1.24 (1.06-1.46) 0.07 (0.02-0.19) 0.15 (0.08-0.29)
Diagnostic odds ratio 4030.1 (654.56-29293.3) 0.63 (0.23-1.22) 0.46 (0.22-0.94 166.5 (62.1-445.2)

Cutoff values are taken as B-type natriuretic peptide > 1,200 (pg/mL); procalcitonin 1.4 (ng/mL)}; stroke volume index = 180% of predicted for age, height, and
gender; systemic vascular resistance index < 50% of predicted for age, height, and gender.
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Mo of deaths

Type of injury Intervention Control Relative risk Weight Relative risk
[95% G [%a) (95% Gl

Burns

Jalanko at al'® 17 27 . 3.3 0.50 (0.06 10 4.33)

Goodwin ot a4 11/40 &30 —— &0 2.57 (1.03 10 11.35)

Graanhalgh et al® 7734 A —|—— 48 247 (0,69 o 8.79)
subtotal 14781 e e 134 2400111 0 5.19)
¥ =245 (df=2)

Cochrane Injuries Group BMJ
1998;317:235-240



Albumin szerepe a volumenterapiaban

Indication Trials Morbidity analysis RR (Cl)
Events Patients Events Patients h?t?sa__ ; a L morbiditasra

kalonbozo klinikai esetekben.
Surgenytrauma 40 631 218 G618 20 - 1.00 {0,851 141
Bums 4 190 93 238 102 - 0.8 (0.73-1.07)
Hypoalbuminasmia 5 263 1949 275 188 = 0.92 (0.77-1.08)
High-risk neonates 9 156 195 190 196 B 0,82 (0.66-1.01)
Ascitas 6 133 211 190 215 = 0.72 (0.57-0.80)

I I I I I I I I

0 Q& 07 08 09 10 14 12 1.3
Favours albumin HA Favours control

Vincent JL et al. Ann Surg 2003; 237: 319-34



}palbumi

Parameter Survivors Non-survivors p value
Age (years) 49 (35-63) 53 (38-65) NS
Male/female 8/1 14/5 NS
TBSA (%)31 (23-42) 35 (30-50) NS

Inhalation injury 6/9 13/19 NS
Heart rate (min ) 109 (74-129) 110 (97-120) NS
MAP (mmHg) 84 (78-106) 80 (74-100) NS
CVP (mmHg) 7 (3-14) 9 (6-17) NS
CI (I min" m2) 3.9 (2.8-5.9) 3.7 (3.1-5.3) NS
SVRI (dynseccm™) 1018 (189-3427) 1968 (1050-2372) NS
ITBVI (ml m2) 787 (658-998) 809 (692-963) NS
EVLWI (ml kg™) 6 (5-9) 8 (6-13) NS
Temp max (°C) 37.1(35-38.3) 38.1(34.9-38.8) NS

PaO,/FiO, 226 (142-320) 260 (180-301) NS

PEEP (cmH,O) 7 (5-11) 5 (4-10) NS
Lactate (mmol 1) 2.4 (1-3.2) 2.5 (1.7-2.8) NS
Procalcitonin (ng ml™) 0.5 (0.2-0.8) 0.8 (0.4-8.2) NS
Albumin (g17) 32 (24-34) 22 (17-27) 0.004
White blood cells (G 1")13.5 (11.5-19.3) 15.2 (6.9-19.5) NS

Thrombocytes (G17) 184 (80-240) 210 (150-244) NS

BaSS 10 (6-18) 1 (7-16) NS
MODS 5 (4-9) 6 (3-9) NS
SOFA 8 (6-11) 6 (5-11) NS

Bognar et al. Burns 2010; 36: 1263-70
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Hypoalbuminemia in the first 24 h of admission is associated
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Retrospektiv vizsgalat
TBSA >20 %
61 beteg
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Table 3 - Multiple linear models,

Varable Albumin at day 0
Regression coefficient® p-Value
SOFA score [day 0) 0.137 0.003
SOFA score [day 1) 0.152 0,001
Firet wesk mean SOFA 0.0 0.7
ASOFA [day 0-7) 0. 095 oL

* Adjusted by age, gender, TESA (percent total body surface area
bum) and nhalation burn.
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of ape, TBSA and inhalation injury. Because albumin level is
the onl '

SLEE a well-designed, randomized clinical trial
effects ¢

jyeemm should be conducted to assess the effects
Ll Of the correction of hypoalbuminemia in
reductic .

B Durn patients

measured by the SOFA score. We think that the present study

strongly supports such endeavor.
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The enrichments of plasma free phenylalanine TTR (m + 5)
trom ds-phenylalanine infusion in both groups reached plateau
values (29.5% + 2.0% in control and 15.0% + 1.3% in bum

patients) after 1 h of d

?"friﬂ_fuﬂéntgﬂivlﬂﬁmﬂ Jelentos fehérje

INTUSION I Do groups .

e (<a1aDolizmus
rrasired i\ elheté meg égett
and 1.80 + (.18 pumol
M hetegekben

0.05). The appeara

0.14 pmol - kg™ ' - mi

kg ' - min~" in burn patients (P < 0.05), indicating a severe
protein catabolic state.
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(m + 5) showed a lnear incre: -

ds-phenylalanmne. Plasma albumi SZl”téleseI éS

the increases m albumin ennchmg

study. Albumin FSR measured by d Ie bOntéssaI Jé r

0.01% per hour in control and

in burn patients (P < 0.05). Al 100 %-OS SZl”téZlS
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Albumin infusion has been in clinical pm{,llLe fﬂr more
than 50 years. It is widely used in

Cular permeabilty and atbumin lesk 1] kapi”éris

cxogenow alburin, especally becand] QMM

ARSI fok0zO0dasa miatt
vigyazzunk az

iriional status, although good correlat
albumin adasaval

level and nutntional status 15 lacking (
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Vol 35, No 2, June 2010 Original Article /

Parenteral Albumin Therapy in Burn Patients:
A Randomized Controlled Trial

141 beteget vontak be.

Magas protein tartalmu diéta mellett 70 beteg
albumint is kapott 1 g/ttg dézisban

A kontroll csoportbol 3 beteget kizartak ahol a szérum
albumin szint 20 g/1 ala esett (albumint kaptak)
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Vol 35, No 2, June 2010 Original Article /

Parenteral Albumin Therapy in Burn Patients:
A Randomized Controlled Trial

Table 1: Companson of serum albumin change, length of hospital stay, weight change, mortality, and healing time between

the control and albumin groups in bum patients

Variable Albumin group Control group

(Mean+SD) (Mean+SD)
Percent of serum albumin change 19.0245.36 298548 14 0.03
Length of hospital stay (day) 20,7643 63 20.4449 55 045
Percent of weight change 6.78+1.35 T.5942 25 0.16
Healing time (day) 2040563 18.76+6.21 0.25

Mortality (percent) 14.28 14.08 0.97




1IMS
Vol 35, No 2, June 2010 Original Article

Parenteral Albumin Therapy in Burn Patients:
A Randomized Controlled Trial

P<0.001

percent

Percent of serum albumin reduction in dead patients and survivors
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~—  Albumin és MODS

Egett feliilet > 20 %
12 6ran beliil megkezdett kezelés
A betegeket 2 csoportba randomizaltak

Resuscitatios fazis

e Basic rate
- 2 ml x kg égett feliilet/ 24 h RL

e Additional fluid rate

- 2 ml x kg égett feliilet/ 24 h RL, vagy 5 % albumin ennek
mennyiségét az 6radiurézis fiiggvényében valtoztattak.

Coper et al Transfusion Practice 2006;46:80-89
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~— Albumin és MODS

Stabilizacios fazis (24. 6ra utan)
* A basic rate és additional fluid rate értékeét a klinikai
igény szerint valtoztattak.

Coper et al Transfusion Practice 2006;46:80-89



~~ Albumin és MODS

TABLE 3. Study fluld administration”

Treatment group Control group
albumin and Ringer's Ringer's

/ariable (n=19) (n =23) P value
Jesusciation-phase infusions (ml)

Basal 1,308 {480-1,980) 1.500 (720-2.450) 0.27

Treatment fluid 3.3565 (2,588-9.183) 6.178 (3,435-9.481) 0.42

Other 1.820 (300-5,197) 1.039 (517-2.400) 0.67
Stabilization-phase infusions (mL)

Basal 1,649 (0-2.660) 3,358 (1,875-4,250) 0.02t

Treatment fluid 232 (0-6.079) 2,769 (0-14,314) 0.39

Other 7.544 (1,595-16.865) 3,194 (1,642-23,085) 0.58

' Data are reported as median (95% Cl).
b Wilcoxon two-sample test.

Coper et al Transfusion Practice 2006;46:80-89



MODS

Doy

Fig. 2. Worst dailly MODS. Total daily MODS for the treatment (®) and control (1)

groups. By use of worst MODS to Day 14 as the outcome variable, there was no effect
of treatment group {p =0.73), center (p = 0.97), treatment by center (p =0.33), or base-
line MODS (p =0.12) when considered as sources of covarlance In an ANCOVA model.

*p <0.05.

Coper et al Transfusion Practice 2006;46:80-89
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1ADLE 4. Deconaary outcomes"

Treatment group, Control group,
albumin and Ringer'’s Ringer’'s

Variable {n - 19) {n = 23)
28-day mortalityt 3 (16) 1 (4)
Mechanical ventilation (days) 8.5 {(3-14) 3 (0-14)
Length of ICU stay (days) 14 (7-31) 13 (10-29)
Local infection (events) 1 {1-2) 2 (1-3)
Systemic infection (events) 1(1-2) 1 {1-1)
Percent graHl takes g5 (0-100) 54 (0-100)
Oxygenation failuret

PaQ.-t0-FiQ; ratio < 300 2(11) 2 {9)
Oxygenation index (O}

Ot >25 4 (67) 2¢17)

Ol <25 2 (33) 10 (83)

* Data are reported as median (95% Ci), except where noted.

t+ Data are reported as number {%).

t Ol - mean airway pressure x (FiO2/PO;) » 100. See Materails and methads for
definition.




~—— Albumin és odema

Resustitatio a Parkland formula szerint
Cél: 0,5-1 ml 6radiurézis fenntartasa
Elso6 12 6raban nem alkalmaztak albumint
Randomizacio:
e Albumin csoport alb>30g/1 (n=9)
e No albumin csoport nem kapott albumint (n=9)

Zdolsek et al Intensive Care Med 2001:;27:844-852
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years kilo % mi
100 7] 100 100 6'_
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& ' i 2,5 -
107 10 10 1
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age weight Total burned

surface area

Non-albumin substituted
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Resuscitation
volume

{ml per kilo and burned
surface area)

Zdolsek et al Intensive Care Med 2001:;27:844-852
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“Albumin es

F—o

:I Non-albumin substituted

Group (R)
Albumin substituted
Group (A)
5 =
T *
E (E e

Albumin to group A
(g/pat./day)

1 2 3 4 5 6 7
Time (days)
69+21 73425 60+17 34+18 49+19 5118 31+12

Intensive Care Med 2001:27:844-852
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0.8 7
A &
0B —
E 11
£ o s I
06 J_
= 11 J}
_§ o5 O o
2 pa4-
o B Abumin substituted
x| 02 [ Mon-albumin
substitubed
0.1 -
g 1 3 ¥ B ;

Time {days)

Fip.8 Total body water measured by ethanol dilubon m the two
ditferent treatment groups (Ringer or albumin supplementation).
HBox plots with the five honzontal lines showang 10, 25, 50 (medi-
an), 75, and Wth centiles. Outhers are shown as cirdes

Zdolsek et al Intensive Care Med 2001:;27:844-852



Albumin és sebgyogyulas

GroupI (n=10) normal TPN

Group II (n=8) normal TPN 20 %-a albumin
Group III (n=8) normal TPN +20 % albumin
Group IV (n=8) normal TPN kontroll




.//

—~ Z

5o 33 S B0 33 Y o pidee BY o = S w0 R,

e

/

Albumin és se\bgyégyulés

b3 % % =
I R S T R D

- 2 2 - Kobayashy et al Wound Repair and
days regeneration 2004;12:109-14




Albumin és sebgyogyulas

112 kosavasH g7 AL

Table 2. Protein metabolism parameters

JANUARY-FEBRUARY 2004

Groap I Group 11 Growp 1T Groap IV
Whole body protein turnover™
Nitrogen flux AT+ 65 o< 10 S e 454D 4 20 55 & 1M
Protein synthesis 1 B S ) 2197 £ 153 2T £ 2T 23D 10T
Protein breakdoamn 2155+ 65 TA52 136 ot R e ) 2118 + 1M
Synthesis/bre akdown ratio 85 £ (U DR VR S LAk £ LT £ g
Serum total protein
Serum total protein (TF) AEE04 1.9+ 0.3 S.2+06 54 £ 0.5
(/dL)
Serum albumin 23+ 0.2 2T +0.2 0 & 2 30 £ (L5
(/dlL)

Companson with group I: * p o Q0L ** p < 005, *** p = 0052
@Al whale body protem measare ments ane presented m umts of mgikgiday.
Al values represent the meam + 2R

Kobayashy et al Wound Repair and regeneration 2004;12:109-14



Albumin és sebgyogyulas

Table 3, Wound healing parameters

Grouap I Group IT Group 111 Group IV
Tensile strength (g) 153 + 10® 218 + 21+ 186 £ ]2 &G £ T
HF levels
Subcutanemis sponge 62 + (.19 MET + 023 (LEER 4 () 2Kt 114 & (s
(mrmalrng)
Incised skin 12+ 4 138 + 15 146 + 2 175 + 1+
(umolimg)

Campramison with group 1= * poac W01 ** p oo 005, #9% p = 00606
@All values represent the mean + 3E

Kobayashy et al Wound Repair and regeneration 2004;12:109-14
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**"ScienceDirect
Assessment of the relat A prealbumln eS SebgyogyUIaS lSOZOtt
SLRR R LEE sokkal szorosabb az osszefuggés mint
el da 2z albumin es sebgyogyulas kozott

Table 2 - Relation betwreen healing of graft and prealbumin lewvel (N = 50).

journal homdg

Variable Healing of graft Fisher's exact test
Complete Incomplete Total
Mo. % No. % No. %
Prealbumin lewel (g/dl)
Mormal 30 938 2 6.2 ¥ 100 2-Tail: p-value = 0.00018
Low 8 L] 10 55.6 18 100
Total 8 6.0 12 4.0 50 100

Significant at p < 0.05.

Table 3 - Relation between healing of graft and albumin level (N = 50).

Variable Healing of graft Fisher's exact test
Complete Incomplete Total
No. % Mo. % No. %
Albumin level (g/dl)
Mormal 21 B840 4 16.0 s 100 2-Tail: p-value =0.03213
Low 17 68.0 8 32.0 x5 100
Total 8 768.0 12 2.0 50 100

Significant at p < 0.05.
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A mély masodfokt és annal sulyosabb égési sériilések
kivanatos kezelése mutéti

Kis kiterjedésti — 5% alatti — égéseket célszertli a lehet6
legkorabbi id6épontban definitive ellatni
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Muteti kezelés iranyelvei 2.

Nagykiterjedést egések miitéte a beteg shocktalanitasa,
keringésének stabilizalasa utan, a lehet6 legkorabbi
id6épontban

Minél nagyobb sebfelszin definitiv ellatasa a késébbi
septiko-toxikus szovodmeények megel6zésének legjobb
eszkoze — hatar a beteg tlir6képessége.



Mteti kezeles







Muteti kezeles




MEEK plasztika

After the epidermal side of graft is spmyedwnh n adhesive,
the graft is transferred to the prefolded polyamide gauze.



MEEK plasztika
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...and then in the other direction




Burn on a shoulder, gauzes 1:6 applied



Furdeteés

Az égett beteget legalabb 2 naponta teljesen le kell
mosni
Ez nagy fajdalommal jar

e Megfelel6 anesztézia

e Megtori pl. a l1élegeztet6 géprol valo leszoktatast

e [smételt stresszhatds annak minden kovetkezményével

o Akar transzfuziot igénylé vérzés fellépésével is jarhat



Furdeteés

— koltozés utan 3 emelettel lejjebb ®

Kritikus allapotban kotéscsere az agyban.

Anesztezia
e Propofol
e Rovid hatasu opiat

e Ketamin ?



~ Homokagy, Iégégy?/

Pro
e A meleg leveg6 csokkentd a metabolikus ratat
e Segit a sebek beszaritasaban
e ElGsegiti a hamosodast — csokken a dekubitus veszély

Con
* 30 — 45 fokos felsOtest emelés lehetetlen

e Nagy evaporacio — hypernatrémia és folyadékvesztés
veszélye

e Nem minden beteg tolerdlja
3 1995; 21(3):270-6


http://www.ncbi.nlm.nih.gov/pubmed/7790620
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~—AZ ITO tulélé svezerfonala

A - Awake

B - Breathing coordination

C - Choose light sedation, avoid benzos
D - Delirium monitoring and management
E — Early mobilisation

F - Feeding, early appropiate protein

G - Gain function , grow muscle
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Koszonom a figyelmet



Anesztéeziara szukség van

* Necrotomia
* Necrectomia — borpotlas
o Furdetés



Monitorozas

Nem kothet6é kompromisszum.

Néha leleményesnek kell lenni, hogy monitorra tegytik
a beteget.
e EKG
» Akar 0zofagedlis elvezetés
e Pulsoximetria
- nyelv, orrszdrny, ajak a szokott helyek mellett
e Invaziv RR

» Lehetdleg ép szoveten kell atvezetni a kanilt.



r Monitorozas

Hoémérséklet
Kapnografia
Legzes monitor
Gazmonitor
A mutet
* nagy vervesztes
e gyakori pozici6 valtas
e hosszu



~——  Mire kell figyelni

A maszkos lélegeztetés is nehézséget okozhat

Gyakori az intubacios nehézség
e Els6 napok
» A jelent6s odéma képzddés
A glottikus régio is 6démas lehet
e Kés6bbi id6szak

» Nyakmozgas korlatozott
 Szajnyitds nehezitett

e A nem égési sériilések tovabb nehezithetik a helyzetet.



" Intubaciés lehetosegek

Eber vak nazalis intubacioé
Fiberoszkopos intubacid
e Az inhaldcids sériilés diagnézisahoz sziikséges.
Retrograd intubacio
Stirgdsségi koniko- tracheosztomia



Narkozis bevezeteéese

Nekrotémia
o Altaldban telt gyomru a beteg — rapid indukcié
e Az els6 24 6raban adhatunk depolarizal6 izomrelaxast.



Narkozis bevezetése

Eber fiberoptikus intubacié
e 100 mg Cocain az orrba
e Preoxigenizalas
e 2 ml fentanyl + 2 mg dormicum

e A szkopon keresztiil Lidocain
» Gégetd
» Trachea

e Ha a szkodp biztosan a trachedaban van indukcids szer -
gyorsan bevezetjik a tubust.

e Sellick manodverrel kombinalhatd
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' Narkozis bevezeteése

Gyogyszerek

e Ketamin

» Hypovolémidban el6nyos égettekben nem igazoltak

e Etamidate

e Leggyakrabban azonban a Propofolt hasznaljuk



Narkozis bevezetese

Inhalacids bevezetés

e Nem teltgyomru viszonylag biztos léguttal rendelkez6
betegeknél javasolt.






~Abeteg kora Més Kiterjedése

Prognozis megitélésére alkalmas a Baux-index:

TBSA % + a beteg kora (év)

Baux-pont: Kimenetel:
75 alatt JO prognozis
75-100 A kimenetel kétes

100 felett Rossz prognoézis



Prognozis

Az 50%-os téleles az eletkor €s az €gési sériiles kiterjedése alapjan

Eletkor (év) TBSA (%)
0-14 65
15-40 66
40-65 47

65 felett 30

Luterman A., Dacso C., Currery P.W.: Infections in burn
patients. The American Journal of Medicine, 81: 45-52, 1986.



= Prognozis

Az ABSI kiszamitasa:
e 20 életévenként 1 pont (maximum 5),
o égett testfeliilet 10%-onként 1 pont,
o léguti égés esetén 1 pont,
e mély égés esetén 1 pont,
e n6knél tovabbi 1 pont.



ABSI pont Eletveszély Talélési valésziniiség (%)

2-3 nagyon csekély 99
4-5 kozepes 93
6-7 kozepesen sulyos 80-90
8-9 szamottevo 50-70
10-11 sulyos 20-40

11-13 maximalis 10



