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| Care is a crucial part in the treatment of severely

| patients. Such persons have all of the typical findings
on in general critical care units such as issues with

tion and indwelling catheters, but often with a twist,...
tance, resuscitation volumes are often gargantuan with
ited consequences. Furthermore, once this hurdle has
orded, infections and complications associated with the
e wounds lie in wait. Recent studies have shown that
netic response to burn is very close to those with other
injuries, but it has the advantage in that the injury

1 can be relatively easily quantitated. Therefore, some
tated that severe burn is the universal critical care

-at least for injury.

esentation will highlight some of the critical care issues
e commonplace in burns and some of the solutions that
een developed. Perhaps some of these can be

nented not only in the severely burned, but also other
care populations.
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Burns in the USA
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Resuscitation Morbidity




Qutcomes

Control BRG Group
Group (n=56) p value
(n=62) B
Extremity 68% 80% 0.1705
Fasciotomies
Myonecrosis 30% 27% 0.6439
ACS 16% 5% 0.06201
Mortality 31% 18% 0.1071
Composite Endpoint 36% 18% 0.0315

(ACS+Mortality)




H{ypothesis

* The use of information technology coupled with
computer decision support systems (CDSS) provides
better fluid management for severely burned patients
during resuscitation and leads to better outcomes.



leasured Responses
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Viodel

, , Infusion Rate Constant at time (t)
Infusion at time (t)

error

/ Urinary Rate Constant at time (t)

li =l + e xIRC/UOC,/ 2 XYweight X Yinsa X BM x Gyo

Infusion at time (t-1)
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Burn Modifier

Sigmoid Models

Gaussian Modifier




xample: Over-resuscitation

@ DAQ Status 5 Current U0 ‘ Current LRz 0 ml/hr* Time Remaining: 0:00:00 System Time: 08:13

r Main Resuscitation r Patient Information |

| Cumulative | mLkg:24 hr |

Options
Cumulative Infusion Volume
25,000
24 Hr Fluid Req, 4 miL/kg/TBSA (24320 mL)
. 20,000
Al] 250 mL/ka /24 Hours (20000 mL)
E ¥ i
R 200 L/ kg / 24 Hours (16000 mL)
E SR 24 Hr Fluid Req, 2 mL/kg/TBSA {12160 mL)
(=
=
5,000
0 ! ! I 1 ! !
0.0 2.5 5.0 7.5 10.0 12,5 15.0 17.86 20.0 225 250 27.5 30.0 325 35,0 37.5
Hours Fost Burn
| HPB Time Total mL mLr24 hr mLkg24 hr mLEg/TBSAR24 hr
™
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Control and Charts




/olume Comparisons

Volume Comparison (ml)

ICUVolumein24  Total Volume Post Total 48 Hour
Hours ICU Admission Volume

1p<0.05 H Control & CDSS
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5,000
0

Volume (ml)

Ratio Comparison (ml/kg)

Resuscitation in 24 hours
(ml/kg)
#p<0.05

Total 48 Hour Resuscitation
(ml/kg)

M Control & CDSS
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400
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Ratio (ml/kg)

Ratio Comparison (ml/kg/%tbsa)

Resuscitation in 24 hours
(ml/kg/%tbsa)

#p<0.05

Total 48 Hour Resuscitation
(ml/kg/%tbsa)
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Jrine Qutput
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Jtilisation
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Endocrine Response

T Catecholamines
™ Glucocorticoids

CNS
Jr—— J Androgens
Wound or I / d Growth Hormone

Inflammation

Systemic Response

Inflammatorv T Metabolic Rate
Mediators T Temperature

T Glucose Flux
T Protein Catabolism




The Effect of Prolonged Euglycemic Hyperinsulinemia
on Lean Body Mass in the Severely Burned

_é 100 Body Composition by DEXA
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Thomas, Wolf, et al. Surgery 2002 (in press)



tmol PHE/min/100 ml leg
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Data presented as meanzSEM
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Lower Mortality with Better Glycemic
Control

40 - *=p<0.05

Mortality (%)

n=47
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Impact of Glucometer
Error

Glucose (mg/ dL)
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% Blood Glucose <80 mg/dL

Glucose Control After Formula
Implementation
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Jariability Groups




Viean SD In Blood Glucose

O Low Variability
B High Variability
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Jutcome Measures

100 -
80 -
60 -

40 -

% Mortality

20 -

O Low Variability
@ High Variability

%k

p <0.05



Blood Glucose (mg/dL)

Blood Glucose (mg/dL)
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Jiurnal Patterns Observed

| | — Cosine Regression
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nsulin and Glucose Patterns

Insulin (units)

Blood Glucose (mg/dL)
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Survivors v Non-Survivors
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Causes of Death in Burns

« Immolation and overwhelming damage at the site of
Injury, with relatively immediate death

e Death in the first few hours/days due to overwhelming
organ dysfunction associated with burn shock

 Death due to medical error at some time during the
hospital course

* Development of progressive multiple organ failure with
or without infection, highlighted by the development of
acute respiratory distress syndrome

* Development of overwhelming infectious sepsis from
the burn wound or other source in the days/weeks
following injury. This form is highlighted by
cardiovascular collapse



Burn Infection
|SR- Historical

1986-95 Frequency of Infections

10%

14%

J World Surg 1998;22:135-145

E Blood

E Pneumonia

W Urinary tract

M Bronchitis
[0Wound infection
W Other



Aost Common Pathogens Recovered from Blood of 92 Burn
atients
lanuary 2003 to May 2006

Organism n No. of Multi-drug resistant isolates
isolates
n %
Pseudomonas 36 96 38 40
Klebsiella 34 83 59 71
Acinetobacter 44 67 45 67

Staph aureus 23 37 28 76



Predictors of Mortality for Bacteremic Burn Patients

Risk factor

Age
TBSA burned (%)

Injury Severity Score
Bacteremia with more than
one organism

Multiple episodes of
bacteremia

Bacteremia with a MDRO

Bacteremia with
Pseudomonas aeruginosa

Bacteremia with Klebsiella
pneumoniae

Bacteremia with
Acinetobacter

Bacteremia with
Staphylococcus aureus

Relative risk

1.03
1.03

1.05

1.92

0.34

2.78

2.25

2.71

0.48

0.79

Univariate

95% ClI

1.00-1.06
1.01-1.05

1.01-1.08

0.82-4.53

0.12-1.03

1.13-6.83

0.96-5.3

1.14-6.49

0.21-1.11

0.30-2.06

p Value

0.03
<0.01

0.01

0.14

0.051

0.03

0.06

0.03

0.08

0.63

Multivariate
Relative risk 95% CI
1.06 1.02-1.09
NS NS
1.08 1.03-1.13
NA NA
NS NA
NS NS
NA NA
3.72 1.3-10.6
NA NA
NA NA

p Value

<0.01
NS

<0.01
NA

NA

NS

NA

0.01

NA

NA



Clinical Predictors

Correlation of Vital Signs

Mean Maximal Temperature (°F)

Time of Previous Previous Previous Previous

culture 0-6 hours 6-12 12-18 18-24

hours hours hours

Blood 101.4 101.9 101.0 100.8 100.9

culture (2.0) (1.7) (1.6) (1.5) (1.5)
growth

No blood 101.5 102.0 101.1 101.1 101.2

culture (1.7) (1.5) (1.3) (1.3) (1.5)

growth

() - standard deviation



Clinical Predictors o

Correlation of Vital Signs

WBC (10° cells/mm3) Neutrophil Percent

Time of Previous Time of Previous

culture 24 hours culture 24 hours
Positive 14.1 13.1 83.2 82.9
blood (8.1) (7.0) (9.5) (8.5)
culture
Negative 14.1 13.9 80.1 80.4
blood (7.7) (7.4) (9.5) (8.0)
culture

() - standard deviation



Renal Support




Caplan-Meler Curve
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/DR-4 Characteristics

ressure-limited
ime-cycled
low-interrupted
'neumatically powered




utcomes

(I:EZY) Conzlne:r;tll)onal p value
Vent Free days* 12+/-9 11+/-9 ns
Days Free of MODS* 15+/-11 15+/-10 ns
Death (%0) 6 (19) 6 (19) ns
Rescue (%0) 2 (6) 9 (29) 0.02
VAP (%0) 10 (32) 16 (52) 0.12
Barotrauma (20) 0 (0) 4 (13) 0.04

lean+/-SD



leal Skin Substitute

* Ready off the shelf
e Easy handling

e Excellent graft take
* Doesn’t scar

* No donor sites



