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106 I cartomioio Bk, sHo&_
1 compicoted by cardogeic shock 100
logenic ghoek? NEIM 1999, 341: :::;’; “zz o
‘care unit. A two year experience with 250 p.
ry care unit. .

i | infarction.
St E : 196-202. ting acute myocardia
= ancet 2002: 360; 19 jogenic shock complica
blind trial. Lz survival in cardiogen
on and long term

and calcium channel blockers,
Vasopressors are often -ﬁ‘

to maintain perfusion ta

all been used angd mo@ they Iiw "

not shown an improvemer iﬂ "
inotropy and vasodilatory effects hy

cartiac output and PCWP (). However i
Miltinone were found to have higher incide;
placeba (7).,

Levosimendan was rege
During Systole, it binds
Iengthening the acy

ntly introduced into clinical g
and stabilizes the calcium

N Myosin cross bridge time, t activates C
Muscle cell causing Vasodilating ang anti-ischemic effects, ﬂhu
°=" ShOWD 10 improve cardiac output, PCWP ang mortality in
dubu{amlne{&},
Evascutarlzaunn

Patients with cardiogenic shock. at

Come regy|ig of their trial comparing early TN “n 13.2

Cardiogen,c shock, Early revascularization fes“'.ted uoﬁtﬁ%
SN 6 year suryiyay compared with medical stabilizatior
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1 the ;2::1 f«vehregir:g-strate gies can produce varied CO values. For
an acc! A tial physiologic events are often deleted. Apart from the
ahweﬂllgi’hc ta-ng::‘ wl{tihout its detractors. In general there is a reduction in
past 10 years. The ecisions usually quoted for using less of i i
by the PAC are g of invasive
k to the patient with PAC insertion and placement

measure similar variables via other less invasive techniques e.g. CVP,
(TEE or TTE), I

INTRODUCTION.

Invasive hemodynamic mort
interventions for critically il
hemodynamic data, the appro
making that alters therapéeL
monitor cardiovascular
therapies instituted. For
clinician must have a sol
can impact the values ob

rement and misuse of PAC derived variables

_ ion and application
n benefit of PAC in the overall patient management.

| will address the issues of

Measuring Cardiac Output
goe:;:;rfsoéy;e;o S{t{ﬁg@ﬂm each of the reasons cited, we see that they can be countered.
ng PAC insertion is not much different from that of a CVP insertion (hemorrhage,
Ilafge vessel damage, arrhythmias) — the only specific PAC complication Is

Less Invasive Monitoring

rupture
eters can also give central venous saturation as a surrogate (as mixed venous

| PAC) and cardiac output (via other means e.g. PiCCO derived), it does not give

ion data

st consideration is indeed a factor to decide, but the cost of a PAC has come

times

PAC measurement usually are seen during measurements of PCWP and PAOP
‘venous saturation

5 of interpretation and application can be reduced with better education and
— it is more of user fault than equipment fault

e studies that examine PAC derived data and patient outcome do not examine them

treatment plan. Hence lack of proof of ben

1) MEASURING C \C 0 :

In the early 1970's when ﬂm-ﬁﬁm}
Intracardiac pressures, paﬂeag had to
measurements. Once } 1
bedside and without the need for
cardiac determinations were the py

concept still required more ! two
clinicians. BT

efit does not equate to proof of lack

Changes in hemodynamic monitori ng

been a progressive decrease in

PUImonary anery cathm‘f bec: m
s a normal cardiac output, and accurate measures

lize that there is no such thing a
s of cardiac output changes in response to

catheterization tg de _
outcome and de e e i P
: creased costs wi put are less important than measure
Patient populations. ' early nd ﬁma Thus if one wants to accurately define adequacy of cardiac output then we must
/hether the oxygen delivery is adequate to match the oxygen demand. Hence measures

the PAC to obtain mixed venous saturation

mmen are essential - whether one uses
gate of mixed venous saturation.

e uses the CVP to obtain central venous oxygen as a surro

_OXYGEN UTILISATION
oring is the assessment of tissue

.nﬁnteal application of mixed venous oxygen (Sv02) monit |
. Tissue oxygenation is the key parameter that is affected by changes in cardiac output
pressure. Since Sv02 reflects the balance between oxygen delivery and oxygen

consumptio Sv02 values are often tied to assessments of the adequacy of hemodynamic values.
Questions such as ‘What blood pressure or cardiac output is acceptable for a given patient?” can be
better evaluated through the use of Sv02.

b e ta Irrecit
g::;f“?aann Sipactish Paﬂem?u?cdoma':. S
tudiiad farg::g from nammsf\felb}oo ;’ﬂnrm _
= ey gy 290 patient outcome. Mo

I, do not directly impéét pa'::;‘ tM:uI:%

niclan's inter
pretat = :
For PAC utilizagg, alion of the information pmvidgfgs the tec

CLIfI'Enl “’-‘Chnuln
have been yey| s
of Which the pap
I$ based gy the 11

S0Me specif '0 accuratey
I a88uUmptine Y measure pargi
* The bol NWUDNE that mi rdiac output usi ! b e . .
The amus Must be Njected w st be taken into conside mg_the_rquﬁh tion .wﬂﬁﬂﬁ‘_qﬂ; The benefit of the Sv02 value is that it is a reflection of the overall balance of oxygen delivery and
fie te i of the 'Efaiu.tu';;' wi¥iin 4 seconds; o, consumption. A normal Sv02 value-about .60 to _75-indicates that the balance between oxygen
TPerature of the int Must be acl3Llrate.- . delivery and consumption is adequate. If the SvO2 drops below.60, then either oxygen delivgry :'5
: inadequate (as in low cardiac output states like congestive heart failure) or oxygen consumption IS

'nJ(fCta[e
e x m -
be prope ust Fle premse]y measured:
' - ~

Imonary arteyr;

¢ T
he Cathete, Must
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_‘hamogmhm'- (oxyhemoglobin) and nonoxygen-carrying
ngtha amount of red and infrared light that is reflected.
qms_r"_things), and the reflected light is analyzed by an optical
b ; | or 0 . 8 ad red ﬂght that is reflected is a function of how much oxyhemoglobin
e = : : - 0 1S L -Ghslnges_l_in hempglobin shpuld be monitored. Continuous monitoring
lungs.mmmn e e pro\ﬂded f:l_je qlimcian with theh ability to observe adverse events in a more
_ ologic changes can be acted upon in amore timely manner than with intermittent

f blood pressure (BP) is conside
pressure is not likely to be !

11‘ continuously measures temperature, heart rate, mixed venous saturate 02

then treatment of the blood prt uously ures .
(CeVOX) 85 right ventricular ejection fraction and end diastolic volume, central venous

Central venous saturation (QB s & arterial pressure. When coupled with non-invasive pulse oximetry, it can also

utilized especially when HIRE --(D02)_ a_nd consumption (VO2). These measures will be made more effective

Using pulse oximetry (Sp02) and Sv02 | measurements of tissue wellness with other techniques.

by simply subtracting Sv02 from S| e \ . is also available in the market now e.g. PreSep catheter by Edwards.

Sp02. or lieve:the: GPATINEE S e VASIVE HEMODYNAMIC MONITORING

dual oximetry parameters can

3) CONTINUOUS MONITORING
Continuous Cardiac Output (CCO)
There are two clinically acceptabl
and continuous cardiac output
cardiac output and introduces
an Injectate temperature cooler

The introduction of continuous cardiac
of blood flow and stroke volume. Sinc

nining the CO using the arterial pulse wave has intrigued both scientists and
Preliminary successes have been achieved using techniques involving
area undar the arterial pressure curve, as well as other methods involving

leties of the wave. The issue has been quantifying the relationship between
flow and the pressure wave associated with it. This relationship can vary widely
nical conditions change. Knowing this relationship for an individual patient
for the calculation of a constant (K), which can be used for subsequent CO
a5 using the arterial wave have thus previously required initial calibration with

) assessment.

A modified pulmonary artery catheter with ¢ |

maintained in the right ventricle and contin s that track stroke volume (SV) by analysis of the arterial pressure waveform
a random pattern. A temperature change onitor (Pulsion, Munich, Germany)

at the distal tip of the pulmonary artery plus System (LiDCO, Cambridge, UK)

washout cunve. A digital CO is displayed cont o EOr S : system (FIAB SpA, Florence, ltaly)
g:’“mtmds o P W ﬁWfM‘r s : : aystam and Flo Trac System (Edwards Lifesciences, USA)
lon procedures. TR

studies for pulse contour were done with the arterial catheter in the femoral
\e accuracy of pulse contour seems 10 lessen when the arterial waveform analysis IS
a peripheral location. The PICCO system may only be used with a cannula placed in the
‘artery. Kinking of the cannula may necessitate recalibration or even replacement of
rial cannula followed by recalibration. As circulatory compliance changes in response o
physiological changes or vasoactive drugs, the morphology of the arterial waveform alters.
is not problematic unless the pulse rate is particularly irregular.

forward flow: : - e
1 @ steady baseline pa temperature: oo i The PICCO continuous cardiac output shows good agreement with intermittent thermodilution of PAC,
; = A - @ recalibration only during major changes in systemic vascular resistance €.g. after phenyl

e infusion. This system also gives additiona

:d\rantages of CCO include the ability to conti ‘
etect changes in cardiac outp stroke. m_ early )
ut and 3 early ;
:jmumper Injectate solution, volume, and/or tammmm ol
cféhg;:ms Or respiration vatiation. Limitations of ' cliig
eter, need for an invasive nd inc 5
catheter, and increased cost

| values over and above the conventional data

obtained from the PAC catheter. Global end diastolic volume (GEDV) approximates intrathoracic blood
wim (ITBY) and extravascular lung water (EVLW) as a surrogate for cardiac preload. ITBV and
EVLW have traditionally been measured by the double indicator technigue (thermodilution and
‘indocyanine green) via a pulmonary artery catheter. Using EVLW 10 guide fluid management in medical
intensive care patients has been suggested to reduce the duration of mechanical ventilation and

@

Continuous Venous
The l&chnology for
the optical Process
shill fecommend

Sau_xratlon (Mixed angd Central)
tontinuous Syp2 moni
INg of reflected light h

torin i
: € has been in place for over 20 years. Refine
an in vivo calibration on . | o

as minimi
3 c’:‘a‘lfl‘;”;‘zeﬁ Problems of accuracy. However, manu
asis 1o confirm accuracy of the device.
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Th  change in SV in one respiratory cycle. Patients
gerated SVV. A large SVV (>10%) thus indicates that the patient

______ cf S : wit ] -  al vei has been placed, its signal can be interfaced with the Vigileo,
cun { f systemic vascular resistance (SVR) and SVR index (SVRI). When use

ry catheter, the Vigileo also provides continuous central venous oxygen

The Vigileo reports hemodynamic parameters at 20-s intervals, performing its
‘most recent 20s of data.

- of the system include possible inaccuracy in the presence of arterial wave
the arterial catheter, aortic regurgitation, intense peripheral vasoconstriction

MODYNAMIC MONITORING

C ivariam_es_:are commonly measured and displayed at the bedside, and their
. . AN ues are 1 in clinical decision making. However the utility of each variable as a sing|
PRESSURE RECORDING ANAL . e value is questionable.

Only three studies in humans
patients and one in critical

‘concept of functional hemodynamic monitoring. It can either be viewed as a
yreted according to its value and patternwhich may be called static functional
_also be viewed to evaluate the effect of treatment looking at trends of change,
rapeutic application which can be looked as a dynamic functional hemodynamic
trends in specific variables over time are useful in defining hemodynamic
change in response to application of a therapy has greater clinical utility.

a collecting signal of 100 m ul
the systolic pressure and the mi@

The Edwards Vigileo system

avated CVP implies right ventricle pressure overload, it provides no information
such calibration and provif i

ogy. Assessing preload adequacy is more definitive in managing a patient with
. volume challenge with fluids or passive leg raising (similar to a slight

JheeEon PORSISteRes § ‘genaarL -L) @ : deler n). Recent monitoring devices have incorporated this as part of their system e.g.
Efiards Gk e TOCRSSNIG| E I'v nd Flo Trac system.
C0, cardiac index, stroke volu and Flo Trac

nly look at the effect of respiration or ventilation on the CVP but one must also give

calculates the arterial pm \
SVP waveform interpretation. Examples are given.

a 20-s interval), resistance aﬁd‘._ oo

s of hemodynamic monitoring depends both on available technology and on our ability
effectively treat the disease processes for which it is used. Within this context
toring represents a functional tool that may be used to derive estimates of

may in turn direct treatment.

! Where K is a cunstant quanﬁmﬂg et
Proportional to the standard deviation of the
from patient characteristics [Sendar, age

: age,

] (e.g., skewness ang o i T
10 min. The Kuriosis of individual wave hi:

T® was close correlation between the algorith
This technology o e
fepresents a highly | 2o~ L= S
asses: ‘ Y Innovative and potenti;
Dmuidsen:i::' The !BCK of necessity for cgﬁbmmngwpn;,_ .
Cardiac care - PEIUOUS USe in & myriag '61;:'::'11?g o
- Unit, Bperating room. trac 'ad of clinical venues,
fe units, 'ma bay, medical/surgical inte

s that no monitoring device, no matter how accurate or complete, could be
mve patient outcome, unless coupled to a treatment that itself improves outcome.

This .

e TEDTGSETI::; an sdvantase e . Il

Atheter (femoral, axiiar 1o - € PICCO system, which requires
¥, : res a

a central venoue ~orn. . - o GNE radial), . :
venous ¢4 ). To obtain information about sys o

terfaced with the Vigileo. This allows

'::l tErm.riue upm;.' R 98 transduced and in
atheterization 4 Yas0dilator ang | : . Ui
o notropic therapy without the need for pulmona

y
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‘oxygen saturation (Sv02)(2)

CONSEQUENCES

Normal extraction

0z supply > 0: demand

‘Compensatory extraction

Increasing 02 demand or decreasing O2 supply
Exhaustion of extraction

Beginning of lactic acidosis

02 supply < 0. demand

wg.parhameter. w_ : Severe lactic acidosis
convincing data ot 1% Cellular death
of the card ila

SURROGATE FOR Sv0:?

oxygen saturation in the inferior vena cava is higher than in the superior vena
_ axtracts less 02 than the upper body. The reason is many of the vascular
’thg.lnfedar vena cava use blood flow for non-oxidative phosphorylation needs
: blood flow).

Central venous catnete
critically ill patient for 0
drugs. In the late 1960s,

(Sev02) in patients with my

changes in Sv0z. It :
critically il patient, Ri cvO: in the superior vena cava reflects the degree of Oz extraction from the brain
sunvival outcome with _ﬁf the body. Since the pulmonary artery contains a mixture of blood from both the
shock (1), Since then, the inferior vena cava, Sv0: is greater than the oxygen saturation (ScvOz) In the
octions s a. In non-shock states, there is a good correlation between ScvO: and SvO:z,
- _ ss than Sv0: by about 2 — 3%.

ysiology of MESCEEEEEE : b bl € 1p Ot C _Wenﬁus'-cath'eter is located inside the right atrium, there Is miXing of blood from
Calculation of 0z consumption ) il a cava and measurement of ScvO: may be higher than if the tp Is located in the
output (CO) and arteriovenous Oz co

setween ScvO: and SvO: is not constant and may be affected by changes in the
av02] is the difference between arterial O " - . _ 0 ..and oxygen supply to demand ratio.

Therefore VO: = CO X (Ca0s - CWQ’ ' "y i ' S there is a consistent reversal of the relation between ScvO: and Sv0: where superior

' G » is always greater than SvO: with the difference ranging from 5 - 18%. Redistribution

/ from the splanchnic, renal, and mesenteric bed toward the cerebral and coronary

wng more desaturated blood (< 30%) from the coronary sinus, contributes to this

. Thus, ScvO: consistently overestimates the true Sv0. under shock conditions and the

of these two parameters occur mostly in a parallel manner.

VO: = me =V J ’

Rearranging the formula for 0z consumption

ents of Scv02 and Sv02 are not equivalent i.e. the absolute values differ. It had been shown
studies that SvO: and Scv0: closely parallel each other in various pathologic states.
r, studies in humans had shown conflicting results (3, 4, 5).

[Hb X 1.3 : . Lo oweve
3 N {IPOs X‘-O.’.&\}:_,‘_ I S5CVY02 MONITORING: CONTINUOUS VS. INTERMITTENT

sentral venous Oz saturation can be measured either intermittently using central venous blood gas
alysis or continuously Using fibreoptic oximetry catheters. It is vital to measure central venous
smoglobin saturation using oximetry if intermittent blood gas analysis Is used Scv0: computed

Hb X -
136 X Sv0, - Hb X 1.36 x partial pressure oxygen (PvO:) will not be accurate. The PvO: range is within the steep section
Sa0; - vo, of the oxyhaemoglobin dissociation curve where a small change in PvO; will cause a significant change
Sv0; = co in Scv0:.
2= Sa0: - yo, .
co’ 21
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with tﬁuma and hemorrhage required additional
. _ remained less than 65% despite stable systemic
_Wyiﬂal'wnous pressure (8). These patients had more serious injuries
estimated blood losses and required more transfusions than those patients

> 65%. They also demonstrated prolonged cardiac dysfunctions and elevated

Septic shock
Although the blood flow to the
0, supply to demand in the this *
drains into the hepatic vein and ir
flow is maintained causing T
exceeds Sv0z by 8% in patients
Rivers et al. demonstrated that using
pressure and central ve essure.
sepsis and septic shock over sta
were resuscitated to Scv0z greater tF

-Sc\'@z besides cardiac index and O: delivery index in patients after major

und that a Scv02 cut-off value of 64.4% (sensitivity 67%, specificity 56%) could
minate patients with a complicated or uncomplicated post-operative course (9)
ms,;._l_ndepend_ently associated with post-operative complications. In the first houlr

reductions in Scv02 were observed but there were no significant changes in
delivery index during the same period. Reduction in ScvO2 is due to increased
n consumption from various factors e.g. pain, emergence from anaesthesia and

MIXED AND CENTRAL VENOUS OXYGEN SATURATION FOR

OF TISSUE OXYGENATION

"n'atiio_n- may exist despite normal central and mixed venous oxygen saturations.
v02 and Sv0. do not rule out tissue hypoxia in the organ or at regional level.
can reflect the adequacy of tissue oxygenation only if the tissue is still capable of

to whether it is @ suitable |
found that the difference betw
intensive care unit treatmen

Scv0: (5).

Heart failure and cardiogenic shock |

ponim w - | ould not __be _uSed alone in the assessment of the cardiovascular system but in
gl o:m. ﬁsa; : d 3 i _;. To o Mhe;nzaﬁg:mir:ﬁ parameters and indicators of organ perfusion such as serum

increase their cardiac output. L
output and a drop in Sv0; is a good an f\'
in acute heart failure in acute
showed evidence of heart failure,

D2 or Scv0: indicate a mismatch between O: delivery and tissue 0. demand.
from SvO: values and this difference varies with cardiac ouptut and regional
uch remains unknown about ScvO:. Further work is needed to understand changes

However patients wi N
with chronic heart I he in assessing treatment and in different types of patients.

apparent tissue hypoxia. or ly beca ause
These patients can f:m:;e gh'z?:ig'ﬂ'n e
1o its limits as is cardiac output. Andmsm (
f:: Ireat patients with acutely decompensated e
e eMmergency depariment (6), ScvOs was significan

8l lactic-acid group, There was a SIm'ﬂeam; e

Sev0; ranging from
26.4t0 36.8% | : :
Cardiac arrest % In the presence of normal _

. Havstad S, et al. Early goal-directed therapy in the wreatment of severe sepsis and septic shock. N Engl J
368-77

Venous oximetry. Curr Opin Crit Care 2006;12:263-268.

, Hartog C, Bredle DL. Continuous central venous and pulmonary artery oxygen saturation m
/e Care Med 2004;30(8):1572-8

Gutierrez G. Lack of equivalence between central and mixed venous

onitonng in the

I oxygen saturation. Chest
1, Karlsson S, Ruokonen E. Mixed venous oxygen saturation cannot be estimati
shock. Intensive Care Med 2006 (electronic reference
6. fer DS, Jaggl M, Rivers E, et al. Undetected cardiogenic sh
o ‘department. Am J Cardiol 1998;82(7):888-91.
Rivers ER. Martin GB, Smithline H, et al.. The clinical implicati

ed by central venous oxygen saturation
Pa [o] - - -¥)

tlems o A i ock in patients with congestive heart fallure presenting to the
resuscitation Those ok i ro”“"“-'Y have Scvo: val f % )

ons of continuous central venous oxygen saturation during human

Sevlz th retum of g : @
z han did thoge pontaneous girg . B Rivers EP, Martin GE
reaching a. s _'hose without (7). No  pai S Circulation had a h CPR. Ann Emerg Med 1992; 21; 1094-1101

e al least ol auained rety ' SWTM Hartriett RW, Duncan AO, et al. Central venous oxygen saturation: a useful clinical tool in trauma patients. J Trauma
spontanegus oire east 30%, A § turn of et o insigged
| oR, | odes A, Grounds RM, Bennett ED. Changes in central venous saturation after major surgery,

Ulation

ov0: of greater than 72% was iﬁ@%’

¥ high Sev, (> 80 pearse R, Dawson D, Fawcett J, Rh

- fowever, a ve .
and assoclation with outcome. Crit Care 2005;9(6):R694-9.

after successt

ul CPR i& - " =
tiSSUe Oy ihifiene, © 2180 AN unfa %) in the preser . Bloos
foid ; utilisation probpi. B avorable predictor of outco p se_l.'l L I 10. F, Reinhart K. Venous oximetry. Intensive Care Med 2005;31(7):911-13. ,
iIn o £an object ™ m‘:-‘w.m; J elo a DfOiOnged cardia lCome as it_ isfﬂd‘m X i . Rivers E, Ander DS, Powell D. Central venous oxygen saturation monitoring in the critically Il patient. Curr Opin Crit Care
PIOVIdIng O, eliyery oy e .M the adequacy o ic arrest. Continuous ScvO2 monito SRRt
I inadequacy opulmonary re
of cardiopulmonary resu

F BUT He
Ul its Practicality js doubtfuyl
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 DAMAGE CAUSED BY HYPERGLYCEMIA »
qrgawﬁssue dysfunction and poor outcomes has been well
ettings. Findings in both global models of cerebral ischaemia
‘exacerbates intracellular acidosis?22324, accumulation of
’, brain Qg_d_ema formation?®, blood-brain barrier disruption®’, and a tendency
trans‘formatlon of ischaemic infarcts?8. In the setting of ischaemic brain injury

rsan '__injury via promotion of anaerobic metabolism and intracellular metaboli(:.
'_gl_-‘indu'ced reduction of cerebral adenosine production may also play a role in
| injury?®. Hyperglycemia also has deleterious effects on the rat myocardium

‘enhanced inducible NO synthase gene expression. Up-regulation of induciblé
-‘f’ raised NO generation are accompanied by a marked concomitant increase of

NTRODUCTION

rglycemia 0CCUrS frequently
71%!. Mechanisms include insdﬁn
medications such as cprﬁo
supplements. However, hype

typically treat hyperglycaemia Rt s :

resorption of glucose 200-250 n, a cond_itior__'n favouring thg production of peroxynitrite. This is a powerful pro-

frequently due 0 the perception d?ate_ the toxic effects of high glucose on the myocardium by itself or via the
sine, as suggested by the detection of cell apoptosis®®. Myocardial cell apoptosis

more important than glycaemic c

Several clinical studies have shown that F
but indicate that hyperglycaemia IS
Kingsley investigated, in @ retrosg
hyperglycaemia and hospital mortality ir
maximum glucose values were
entire group (p <0.001), The lowest
glucose values between 80 a
progressively as glucose values in

exceeding 300 mg/dL (16.7 mmol/L)
patients was associated with a |
hospitalization and was an ind
experienced ischaemic stroke, glucose v
associated with a 3-fold increase in risk
refated to the degree of permanent
experienced myocardial Infarction, gi

t I_aast_ in part, by activation of the cytochrome c-activated caspace-3 pathway,
red by reactive oxygen species derived from high levels of glucose!.

demonstrated the adverse effects of hyperglycemia on pulmonary and renal tissue
involving nonenzymatic glycosylation of collagen, activation of protein kinase C
n of r_ea_etive free radical production, and by increased production of sorbitol with
etion of intracellular glutathione323%3%3. In vitro studies have shown that exposure
Il lines to hyperglycemia results in elevation of nuclear factor-kB and activator
ption factor that regulates the expression of metalloproteinases) with an increase
f tumour necrosis factor-a, a proinflammatory cytokine.

RGLYCAEMIA AND OUTCOME
ycemia during acute iliness in adults has been associated with improved
A recent randomized trial in mechanically ventilated adults in a surgical ICU
control (goal blood glucose levels of 80-110 mg/dl [4.4-6.1 mmol/l] with
py to maintain blood glucose levels of 180-200 mg/dl [10-11.1 mmoV/Il.
. control significantly reduced ICU mortality by 43% (death OR, 0.52; 95% Cl,
ital mortality by 34%, mean ICU stay by 22%, and prevalence of bacteraemia and
by 50%37. Another randomized trial of intensive insulin therapy (from admission to
charge) in diabetic patients after myocardial infarction (DIGAMI trial) demonstrated
defined by glucose > 200 mg/dL (11.1 mmol/L). AL rate was 29% lower in patients receiving intensive insulin therapy than in standard
= ST by i sroup®. Similarly, the risk of sternal wound infections after coronary artery bypass graft

‘ ﬁub’e'd by 58% with glycaemic control of 150-200 mg/dl (8.3-11.1 mmol/1)3%.

&lyﬁs of randomized controlled trials where insulin therapy was used for critically ill
p@_’ents-, it was found that insulin therapy decreases short-term mortality by 15% (RR,
0.75-0.97)4. In subgroup analyses, insulin therapy decreased mortality in the surgical
care unit (RR, 0.58; 95%Cl, 0.22-0.62), when the aim of therapy was glucose control, and

tients with diabetes mellitus (RR, 0.73;95%Cl, 0.58-0.90). A near-significant trend toward
sin | infarction who did not receive

diminution in putmonary fu
Emplying and decreased S
association of Nyperglycae

nctrpn, even in'nondi'ahletié' i
mall intestinal motility in' aduitsf 0
mia with infections both in adultfsﬁl.'ld- chi

Despite the =

Yie wealth of literatur )
of hyperglycaemig il o rz in adults, fewer studies in children ha creasing mortality was seen in patients with acute myocardia .
o study, that Nypergly s Srinavasan et al have rfusion therapy (RR. 0.84; 95%Cl, 0.71-1.00). At the time of this meta-anaiys:s.dnc; ;:;m:cmu?d
| nit were identified. The authors conciude at insulin

als of insulin in the medical intensive care u
herapy initiated in the hospital in critically ill p
in different clinical settings.

ventilation or vas - i
atients has a beneficial effect on short-term mortality

3 higher than expected pravare . LSIONS, in
th = e '
the independent Prevalence of hyperg|

than 7 association of peak blood glue

0 mmaol/l
o Sl with
cohort study ty. Similar resy|

depen_dem of disease g b
z::e’mua in critically ill children and, in P
evels and duration of hyperglycaemia of

results of a randomized, controlled study

\/an den Berghe and colleagues have since published the |
. . : a Medical Intensive Care Unit®L. Intensive

montali
‘intensive insulin therapy in 1200 adult patients admitted to

of hyperal L
frequently amane - DYcaemia . S Were obtaine : A
mona[-.g-‘-? ;ng Eritically j)| nondl,zbz:'.“ca”y i non-cliabeticdct:\si'ldlzraeusigm?-ﬁetme:;in am;a ot insulin therapy significantly reduced morbidity but not mortality among all patients, in the medical ICU
50 seem e or e | yoaet ' i i - . 37.3 percent in the intensive-treatment group,
S0 seems 1o be an upnger length of stay He” and correlated with a greater degree of in-n0>" (40.0 percent in the conventional-treatment group vs 37.3p

¢ tine

Dot : yperg| - -
nant negative Df‘)gﬂoshcgf:gfoml.a' especially its persistence OV€
rin those with head injury?®2*

2
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COMPLICATIONS.
In the study by Van den B&m

Hypoglycaemia rates were ign

the control group. HypC 2t
versus six out of 783 control |
episodes of hypoglycaemia oc

had more than one jlyca
nstitution of intensive insulin th
After study institution, 51 ou
39 out of 447 (8%) were on
consequences of these hyp

caused by a prolongation of the
CONCLUSION

Under the auspices of the S
150 mg/dl or 8 mmol/l has been

Despite the data from retrospective , m‘
- . - 4
a prospective, randomize o <
ITr;_generaI, infants are at risk for :
'S means that gluco . nin
‘ 5¢ Intake of 4 - 6 g/kg/min it
2?:;& In paediatric patients aneryz'ing'ti?e' effeam“‘ ;
S 10 be obtained 1o elucidate the ﬁneﬂts of !

especially th
€ younger inf
' ants i)
insulin tharsne - O¢ Answared inciud] Wi
erapy in children, ng target glucose
':EFERENcEs
3 ia::mSE. Hum D, Maimibiarg ¥ e
2, Ma;u;mu A System|e o, “1 lh."’ rl'sl-ﬂmgmm and |
3, MVM mal Whule. 1y Clinkisl o5, :r'."' -.'I1(W)_355:T?3-8
= - BIStian BR, Motate ynr 1y 0 0 Base and )
5 N EC, Malhotr 0N MM, HyDetanne
"+ Nngsiey s, p ™ A, Bistrian B 5y Ea N acutely Il pat)
Clin Prmmm'm' Dty e UCS Wypersvcamia
2 reTEyasm)s :
6. E::;'l:am GE | UFJE_SFEJ‘:Z; - ) s and inpe R
es. + Bazargn . o 3
I ca Elﬁlm Endocring) 'ﬂ':;'r - Myl
ove .51 unt 0, Ma"’"bm[‘_ ; '] .L -. .
"SR 2001:32.2428, 2035
2032

d trial of strict g

f.

"”“-"'F-‘Yllﬂmia W i
And prognosis of stroke in nondiabetic and diabetic patents: A

4e)

\

G, et al.
Disbetes 2002;51:1938-48.

Crit Care Clin 2001;17:107-24 =
ital mortality in a heterogenous population of

emia; < with Ul
797867 A an Independent marker of in-hospital mortaity in patients W

e in patients with severe head injufy,Nmrrmﬁ
ia as a

 prognostic indicator in trauma, J Trauma 2003;55:33-8
to mortality in trauma patients. J Trauma 2004;56:1058
3 r. = g It 5 bs?
ia has a stronger relation with outcome (n trauma patients than in other
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s T “distress syndrome but other conditions |

not completely understood it is recognized to be an inflammatory

risk of white matter damage.

may oceur in both ehildmﬂ and
dysplasia (BPD) and largely InV
of < 1500 g). The incidence of

mgs 'pf_ BPD 'a_élre_t:haracterized by arrest of alveolar development resulting in
_tt_.tz This has implication on long-term pulmonary outcome as these children may
f alveoli and surface area for gas exchange.

REATMENT

_been tried to prevent BPD but the only effective strategy is the "prevention of

Before discussing outcomes Sis ang \aturity’ -
management as they are closely B e 1o a1 ineressed suvival of ELEW infants but unfortunately it has not been

 incidence of chronic lung disease.*’

tamin E and superoxide dismutase have not resuited in practical recommendations
Vitamin A has been shown to confer benefit'! and has been recommended to be used

. ventilated for a significant periot i A0 : o fhas
2 N ; ' : ramuscular Vitamin A however 1s no | I [
\ing: by barotrauma_an . ; : g Intra n is not readily available and hence its use is not
- 3.8 weeks and weighed
n the prevention and treatment of CLD remains controversial. It is recognized that

are beneficial’2, and postnatal dexamethasone given to preterm infants who are

ated decreases the incidences of CLD and extubation failure but does not decrease

Use of dexamethasone has been associated with both short-term and long-term

d the major adverse effect limiting its use is the increased risk of growth impairment
mental delay in children who have been treated.

Pathological changes on s

extreme low birth weigh -'3“ |

of alveolar and pulmonary vascula also being studied but evidence so far is not supportive of its use as it is less

¢ steroids.*?

DEFINITIONS

Various definitions for BPD have been u: . ) remains largely supportive and includes respiratory support, OXygen therapy,
1) had received positive pressure .\-ﬁuﬂ'-”ﬂl'ilﬂ"'l " L ) i L lators, nutritional support, prevention and treatment of infections and growth and
2) still required oxygen at 23 daysof - arly days of . ment monitoring.

3) 4ays of age and

showed clinical signs of respiratory di

4) characteristi listress
¢ chest radiograph findings. very preterm especially extremely preterm infants in an

lassical definition of oxygen dependence at 28 day;)
alaysian National Neonatal Registry (MNNR) in

isease usually affects surviving
chronic lung disease (using the ¢
as obtained from data available from the M
s highlighted below:

number of babies < 32 weeks gestation : 2522

PrEng ! .

o ' the definition used is quite inclus \with chronic lung disease ; 281 (11.1%)

BeN dependence at 35 Weeks' postm V€ and CLD usually meanss® umber given post-natal steroids . 194  (7.7%)
enstrual age or 28 days’ postnatal vival at discharge for babies with CLD . 233 (82.9%)

ﬁwival at discharge for babies with no CLD 1512 (67.5%)

£8 on

PATHOG chest rad . -

e ENES|I5 Ographs = e incidence of CLD among VLBW (BW 501-1500 gm) survivors in this study was 12.5% \:hugg(:a”s;

portant fator | " the US National Institute of Child Health and Development Network,

of the appears t lower than the 23 % in the | of the extremely low
semature fung © Be the markeq st the Canadian Neonatal Network. This is largely due to the lower survival of The

mﬂmm 'S initiated or ¢ fuctural, biochemical and physiologic jmmat
+ ammatory. mediator OMpounded by inadequate antioxidant def
S, infections and DUlmonary oedéma prima
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e though exercise capacity is normal,1s20)

1onary abl lities may persist into later adulthood and old age.

> lur w should be advised on the importance of health maintenance eg
mmm immunizations. Besides the routine vaccines given for healthy

ind inﬂuem vaccines should also be considered. It is also recommended
_uld raeeiva prophylaxis against respiratory syncytial (RSV) viral infection as
with BPD are hospitalised with RSV infection. Palivizumab, a monoclonal
2 as monthly injections to be given during the epidemic season and it was shown

icing the rate of hospitalization due to RSV from 12.8% to 7.9%.%

inherently at an increased risk of neurodevelopmental delay. However systematic

decreased : 0 eontrall_ed trials have shown that children who have received postnatal steroids
ly babies with CLD risk of motor dysfunction and other neurodevelopmental disability. Mortality
e tation in study and control groups. One review of 5 trials showed that motor

g canﬁygreater with postnatal steroid treatment with an event rate difference of
controls (95% Cl: 4.6%-19.2%). Another review demonstrated a relative risk of
al impairment of 1.34 (95% Cl:1.51-2.71) and cerebral palsy of 2.89 (95% CI:

days compared to 7.3 +/- 9

n of postnatal steroids in cerebral injury is not known but there is evidence to
affect the brain responses to hypoxia - ischaemia in the pathogenesis of
salacia and interfere with myelination and neuronal maturation.??

15 SEPTEMBER 2006

: - 1 the ome individual studies have shown no increase in long-term adverse
| outcome it is now recommended that systemic dexamethasone should not be
r the prevention nor treatment of chronic lung disease.

of expressed breastmilk, low
tngiyceride oil are some of the ways

e y m [ on 'dorsages, schedule and duration of dexamethasone and other steroid preparations
With proper nutritional management ‘and methylprednisolone are being conducted to see if a better outcomes can be
o attain normal growth rates and often natal corticosteroid therapy.

modes have been studied to prevent CLD and reduce its complications but no clear
Eel"hon'st'rated with trigger, volume —controlled, high frequency ventilation or
P is considered a gentler form of respiratory support and causes less lung injury
,JBB .dequate for treating more severe forms of prematurity and respiratory distress
ole 'of=pr_élbnged inhaled nitric oxide is also being investigated and results are anxiously

Pulmonary Function ¥

Severe CLD m -

2y lead to hypoxaemia and ¢
compromised and terminal events: inelud and
Suggestad by some authors that keeping o

for reducing the

3

clotr ot L hypertension and
‘ J:‘L'" .,..,.n.: an this. Requirement S Bﬂﬁ 0 g - ol .

= WEPE Cischarged with 1 Oxygen m,_.,‘r:_' ] eridy 19% 0 ] . . A1 lial growth factor e iontn

i o - e herapies being studied include anti-oxidant, vascular endothelial & :
‘6 GOgrees of sbanrmal
£ A rn. al lung function have beern fa ol
= . been found in s

| - s v vy o : ilati are, smaller and
| 5D ' s advent nd better neonatal ventilation and intensive care,
: e gy ol f chronic lung disease has not

ngry .‘_';-‘.aspias‘a- i - AV NGE g : v b o g
which ing - ! i mature ing saved. However the incidence 0
_ luded some m premature babies are being erse pulmonary, growth and

{, Children who survived with CLD are at higher risks of adv
elopmental outcomes which may persist into adulthood.
at concern and prevention and treatment

o N and in 24% the Outcomes of very preterm babies with CLD are a cause of gre
00 chilthaes (o1 With CLD hg - of CLD remains a ‘Hot Topic in Neonatology'.
L6 “HH VD 1o 50% of infantve shown persistence of - :

Al ; ) '1;.:.I.__} -T ; '._ i'-,[_reas'ed pUImonaryssayre rehﬁspital " m ..
. ':‘_ 1D show an inc l'\'lptoms includi_ng co . aﬂd

PEISISts into adolesC?ase In small airway Ob‘swctionga.nd an 0

NCe. Some have a decrease in oxygen S

! \



TENSIVE CARE UNIT:
- FAMILIES

New South Wales, Australia

lch éﬁil&]?ér’_\;a're critically ill and can often die, parents and intensive care staff
Bmoﬁt;)_?‘iﬁ,.f_For every parent an immense tragedy is unfolding which threatens

Shennan AT, DUP‘_”“:S' -
..ngnmqulmmmt_n oz
Kinall M, Greenough A, |

o

ind nxiety. On the other hand, the medical and nursing staff knows that death
ssible consequence of saving the life of a child. They are often torn between

& . .‘- : a — T - s
5 o g and counseling. Their ability to work in such an environment is often
: 1992 19; 591-602 un denial that this could ever happen to them and an ability not to feel the
11. Cochrane on Vitamin A J i '

: el v | | |
s that in this cocktail of emotion and threat, there should be conflict. In this

173:372-335 R
13. Shah SS, Ohisson A, Halliday H; $

ventilated very low birth welght
14, Eer E and Zach MS. Long term

often arises because the PICU staff fails to comprehend the complexity
experience and that this is aggravated by the lack of continuity in much of
feel marginalized and abandoned. To prevent these feelings, the central

& xgm ozymski MEA, Shyr love of _a-gafer_t-t for his or her child needs to be affirmed and given credibility.
1995; 95 355.559 L 5 impor 1t for staff to understand the emotions which they themselves bring to

16. Armstrong DL, Penrm.!; _ t of all a need to feel that they are delivering equitable and meaningful
g?:;::):m i ically confronting and resolving such conflict will be discussed.

17. Northway WH, Moss RB, Carlisie KB, Park
Med 1990; 323: 1793-1

18. Jacob SV, Coates AL, Lands LC, Mz
Pediatr 1998; 133:193-200

19. Gross SJ, lannuzzi DM, Kveselis DA and-
controlled study, ) Pediatr 33
20. Giacola GR Venkataraman PS

i dysplasia , I Pediatr 1987; 430:400-
3 21. American Academy of Pediatrics. Seetion
Committee o Infectious Disease. 25th ed.
' 22. Baud 0. Postnatal sterod Yreatiment and brain
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L FAILURE: HOW TO AVOID IT
~ Carlos Scheinkestel
Alfred Hospital, Melbourne, Australia

1S @ common complication in critically ill intensive care patients which is

4 with: inc d mo_tbifi.ity and mortality. In these patients, the aetiology of the ARF is
ultifactorial, with sepsis predominating. Other common causes include ischaemia and

use a number of pharmacological approaches to protect the injured kidney. However,
] she_'d Cochrane review on “Interventions for Protecting Renal Function in the

riod™ concluded that: “There is no reliable evidence from the available studies that
ures used to protect the kidney from damage are beneficial”,

L[_ﬁont]‘ﬂed451 studies, of which 37 (1227 patients) were included. Five were considered
quality, 3 “moderately good" and 29 were of “poor quality”.

d therapies to protect the kidney include: anti-TNF, inhibition of Platelet Activating factor,
tric Oxide Synthetase, antagonism of endothelin, inhibition of arachidonic acid,
inhibition of leukocyte adhesion, inhibition of coagulation, growth factors,

. ﬁiéOp_hylline, prostaglandins, inhibition of thromboxane synthetase, thyroxine,
nant superoxide dismutase, ascorbic acid and D.F.0O, all of whom haye shown
mental and animal studies but have failed to convincingly show benefit in human

s are a long way from human trials.

ularly if used prior to the injury, seem to provide benefit, independent of their

ng properties.
e care of the critically ill,

well i i jor advances in th : :
R fain why, despte Mol n. and the mortality high.

of renal dysfunction in these patients remains commo




admission. as ¢

0 have a higher mortality. AS
prioriizing patients or tfiaging

to select the patients who
‘too well’ to benefit from

quality of life and advance ¢

Agehasbeenusedas-atri_

by the year 2020 the average life. :

it difficult to assign an arb
Furthermore it has bsen

and coma being better predic

are more likely to refuse

should be used in conjunction
patients with severity of iliness

ICU care i.e. 'not too sick or

remains unknown. Certain W
admission compared to others with pa
rates. There also appears to be a bias agz
patients are more likely to be admitted,

Quality of fife measures appear to be an att
function of the patient and what can be achi

10 obtain this Information rapidly

patients who are dependen
This Is reflected by the high
' Used as a quality of life
function may =
In an sltemnt 0 st
Buideiines gy
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er refusal rates to ICU in-
te indicator in ICU, it is impo :
Il parceive good health and ha;.'.;:ir?:!i.s-'l!!t

andardize tha
b = process of tria
..|_:}-;\I'|R In :ggg t

BVE
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ue

f:ed_s_ In the region, ‘step down’ units to fr

b unncencucauy Il patients early to allow for effe

10 be based on | essary ventilation of patients. For the f0
mperfect predictive tools combined with U

Q

em to Identi
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may well explain why, despite

._ arlos Scheinkestel

is_g_-_-‘eqmmon complication in critically ill intensive care patients which is
. morbidity and njlom_ality. In these patients, the aetiology of the ARF is
with sepsis predominating. Other common causes include ischaemia and

-'a number of phaqnacological approaches to protect the injured kidney. However,
| Cochrane review on “Interventions for Protecting Renal Function in the

used to protect the kidney from damage are beneficial”.

-453_1_. studies, of which 37 (1227 patients) were included. Five were considered
3 “moderately good” and 29 were of “poor quality”.

d data to support the use of; dopamine and it's analogues, diuretics, Ca?* channel
tors, vasodilators, or particular types of resuscitation fluids.

_rn' ts :are-*a_lso commonly exposed to radio-contrast, aminoglycosides and aprotinin,
kidney. 19 randomized trials, 4 prospective non-randomized trials and 11 meta-
t with the former, with conflicting results.

apies to protect the kidney include: anti-TNF, inhibition of Platelet Activating factor,
ic Oxide Synthetase, antagonism of endothelin, inhibition of arachidonic acid,
inhibition of leukocyte adhesion, inhibition of coagulation, growth factors,
theophylline, prostaglandins, inhibition of thromboxane synthetase, thyroxine,
nt superoxide dismutase, ascorbic acid and D.F.0, all of whom have shown
\ental and animal studies but have failed to convincingly show benefit in human

‘are a long way from human trials.

sularly if used prior to the injury, seem to provide benefit, independent of their
ng properties.
major advances in the care of the critically ill,

‘of renal dysfunction in these patients remains common, and the mortality high.

“concluded that: “There is no reliable evidence from the available studies that
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The Alfred Hospital’s ICU comme"

a major review of the technique -
diffusive therapy, vascular access, &
to our technique and SUDSE

Year | N
1986-1094 | 213
1994-2006 | 1083

Total 1257

A further review in 2006 in ligt
changes being implemented and
1. Dialysis is the preferred t
2. Tailored anti-coagulation with
3. Platelets will fall |
4. Blood & platelet transfusions wi
5. Access is one of the most imp
Recommend wide end-hole or
6. Filter efficacy decreases with time.
5. Based on the clinical evidence a
of specific membranes in CRRT cann
However, “...until proven otherwise,
Mermbeangs™. CTWISe, there
+ For renal failure, dose should probably be

- In nearly all cases of critically fll D
as bicarbonate solutions W patients with ARF,

- HVHF not yet proven to be beneficia
* Increased Costs

| and is likely to

* Probable Loss of Significant Thermal Energy

. Pfob :
) w:me depletion of nutrients, albumin .hormun“"
ch will require carefyl monitoring & ap e
propriate r

apers (NCIC Award)
ptember 2006, Friday
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0BJECTIVE :
To campare the effect of

onset and duration of action Of |
cephalad spread of dermatomal block:
according to Modified Bromage SCait

METHODOLOGY T
A double blinded randomized clinical t

These patients were random
either: 15 mg 0.5% plain rop
procedure. Sensory block ass
midclavicular level according to.
was performed initially at 2, 5 minutes p
upper and lower spread is detected.

analgesia is made, Motor blockade
Bromage Scale (MBS). Student t-t
means with normal distribution.

RESULTS

the onset time to reach T10 dermatomal b
bupivacaine (9.3+5.2 min versus 6.4: .
significant difference at T12 dermatomal blocl
spread of bupivacaine group W&E hiE\‘I&f at T8
fopivacaine group; (P=0.000), In bualvanaiﬁe "
54 12 hrsas compared to ropivacai'n'e' mupwhicw |
Ume of motor hiockade to reach Modified B'r'. 2
MBS1 (1.4+0.8 min versus 2,1+1.5 min; Ii“gf;;l.)‘

P=0.000), and in MBS

. , 3, (2111 mi '
the mean duration of motar blo k'l TR
(P=0.000) R

11 hﬂurs ﬂndin ropj
CONCLUSION

Hﬁ:muac'aln.: N &
W1 @ dose of 15 m
Sarisory an oty & < Mg as 0,5% plain ’
e Mg 2 solutio sed with :
imb in patient ;:mméo:‘:ﬂe With a longer duration of al:u::ar-1 _.be used with an &
o T2 £ orthopedic surgery of dur gesia and early 1l 0

ation less than three hours and a level 0

VE COMPLICATIONS OF
VIB SALVAGE SURGERIES
, ﬂ'-fﬂ! Nik Abdullah, H Shamsulkamaruljan,
0 Mahamarowi, J Kamarudin
of Anaesthesiology, School of Medical Sciences, Health Campus,

<

B

also found to be non significant.

ermia in limb salvage surgery are directly proportional

of perioperative anaesthetic complications and morbidity following limb salvage
e the extent of contribution of preoperative status and duration of surgery
of these perioperative complications as well as the extent and quality of

of 120 patients who underwent limb salvage surgery were traced and studied for
rative anaesthetic complications in 4 categories: haematological, temperature,
‘pulmonary. Necessary informations were tabulated into individual data collection

jothermia appeared to be the only significant perioperative anaesthetic
‘were able to demonstrate a significant relationship between the duration of surgery
the development of intraoperative hypothermia (p=0.04). The contribution of
(based on ASA classification) towards incidences of perioperative complications
nificant (p=0.518). Almost half the patients (67) were ventilated postoperatively
ation of 22.96 hours. Majority of care was instituted in the intensive care unit.
_post operative care included coronary care unit (CCU), postoperative care unit
gseneral orthopaedic ward. The development of postoperative complications such as
cal ventilation, cardiac complications, respiratory infections, renal failure and

thermia is a proven perioperative anaesthetic complication of limb salvage surgery.
to the duration of surgery
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ATHETER-RELATED BLOOD
IN ] ONS AN ANALYSIS OF

JER CE AND RISK FACTORS

ng. Zanariah Yahaya, Lim Kai Inn, S Balan

logy & Intensive Care, Hospital Sultanah Aminah Johor Bahru,
Johor Bahru, Malaysia

Leptospirosis isa mmrmn
infection with pathogenic mpmm@’ :
and asymptomatic m‘.-_the mlmmt:

failure is the single most serious [V

In this retrospective review, we
admission and the outcome of pa
A total of 24 patients had :
clinical manifestation of those
acute renal failure and liver
multiorgan involvement (Weil's
conservative management. All of 1
ventilation and ended up with tre
required inotropic support. Brady
arrest on arrival. 5 of the ICU |
infection, }

In conclusion, acute renal fallure
progress by providing appropriate
deterioration of organ failure and
stay Increases, the course of d
with a poor outcome. Patients with |
also associated with a poorer:

ce of central venous catheter-related blood stream infection (CR-BSI) and to

observational study

ﬁ'omall ﬁantral venous catheters (CVC) in ICU in the year 2005 in relation to the
rtion was done, site of insertion, number of lumen of CVC and number of
diagnosed using well defined criteria. Catheters which stay less than 2 days or
in patients less than 12 years old are excluded in the analysis.

 assessed in 496 patients, representing 4029 catheter days. CR-BSI were
theters, giving an incidence of 18.4 CR-BSI per 1000 catheter days.
situ of infected CVC was 7.9 +/- 4.5 days while the mean duration in situ of
was 5.9 days +/- 3.8 days and the difference is significant (p=0.000).
insertion were the subclavian and internal jugular routes and there was no
in CR-BSI between them (p=0.68). Regarding the venue of insertion,
‘the highest infection rate (17%) compared to OT (4.7%) and ward (6.2%).
Cl BSI occurred with 4-lumen catheters with a percentage of 31.5%. Number of

4 had higher rate of CR-BSI compared to single attempt with percentage of
‘top 3 common organisms were Klebseilla pneumonia, Pseunomonas aeruginosa

BS! in our ICU is 18.4 CR-BSI per 1000 catheter days which is high compared
whieh range from 2.8 to 12.8 CR-BSI per 1000 catheter days. The risk factors
of CVC in situ, the venue of insertion, the number of lumen of the catheter and the

ts. The site of insertion was not a risk factor.
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e __PLENARY 2 Venue: Pyramid 2
person: Tang Swee Fong

‘Been Mad
0BJECTIVE ; = mx:&mewmwmm (pg 44-45]
To study the tracheal aspirate culture and

s_igniﬂcance Venue Pyramid 2

METHODS " . S _ et e g Swee Fong
T———_mch eal aspirate culture and sensitivity resul . e pre e Care in the PICU Janathan Gillis [og 46]

and sensitivity form. Those resuits which g'“—- 5
they were real infections or contaminations/c
year 2005 was carried out. Culture results

Venue: Pyramid 3

~ SYMPOSIUM 6 * Fluids and Blood

Chairpersons: Chan Yoo Kuen / Lim Chew Har
[pg 47-49] « Fluids and Coagulation [pg 50]
Nor'’Azim b Mohd Yunos

« Novel Resuscitation Fluids Suresh Rao
= Coagulation Abnormalities — Data Interpretation

RESULTS

There was a total of 1012 admissions.
not done, 678 tracheal aspirate cultures
cultures, 344 (50.7%) cultures were ative
were real infections, 266 (79.6%) we

to conclude and 14 (4.2%) were not corm -

Klehsgilla!. Pseudnmona;_ andMin ) t top 3 ons/ i - -.gfguggdmui;%%vgwuﬁm to Give Loo Shi
colonisations were Klebseilla, Staph aureus ven o ch were L ing Questions and Answers

real infections had more than one organism whil
isolates had more than one organism. The di
Two of the fourteen Klebseilla which ‘
72 Klebseilla which were contaminations/
also not statistically significant (p=0.64).

CONCLUSION
About 80% of the tracheal aspirate C&S donecn Bl

Klebseilla was the most common arganisms grown from ti
was about 10%. The practice of ordering tracheal aspiratn

Venue: Pyramid 3

WORKSHOP TUTORIAL
Chairperson: Nor'Azim Mohd Yunos
= Biochemical Data Interpretation

51.53]  Balasubramaniam Venkatesh
- ] + Acid Base Balance Balasubramaniam Venkatesh

lpg54)  Questions and Answers

TEA




i m-m .r-'ania-l and cerebral perfusion pressure
re ﬁﬂbﬁ i_. fegional and tissue oxygenation in the brain

3 of mechanisms of cell death - apoptosis, necrosis

ring

ICP and CPP continuously '
ues to measure CBF

sed clinical assessment

f the GCS scoring system

Over the last 40 years, @ number
the causes and outcomssm’ml.
countries has consistently remfi_l_ ed ¢
survive the initial injury to reanhihe
subsequently die s appmximawly
pre-hospital resuscitation, intgns_ivq
pathobiology of primary brain injury

This begs the question — what pro

t of standardised guidelines for management of T8I
- version 1 (1995)
version 2 (2000)

‘neuroprotective agents

ilitation techniques

'is the disturbing observation that despite several advances on many aspects of |
1 anagement, the proportion of improved outcome has not changed significantly,
W lllustrates the proportion of successful outcome in various epidemiological and

studies of TBIl. The possible reasons for this observation will be discussed in more

In this review, | will explore some
the management of head injury
HEAD INJURY MANAGEMENT IN :
In the 70s, the only tools most doctors had
skills and plain skull films, CT scan

encephalography and angiography consil
not routinely availeble in neurost
gross pathological changes. Ftn‘timmam.%
deterioration was poorly understood.

100"

80 —t
64
Intensive care units were in evolution andﬁje il AP - | data : =

¥ i 1 4 =18 le 60 =
had ever been collected, and there was no widely o classi aSur .
severity. . : ' |

In the 1970s, scientific inquiry Into neurotrauma oro
were published. These included the "talk and die” studias
development of concepts such as pri e s

prmary and secondary

Calls for the development of a data bank to assess the epide

'.__lrs.‘t-majr;r &pidemiologieal survey by Jennett in 1977, A - o=

*:ﬁ‘ita revealed an overall mortality of 50% Iand 0;,‘ a :}ch of -
> &Nd an unfavourable outcome of 65%. Thi Ssaried iy

scale epidemiology studies. - NS represented -

T ATBIS
TCN HIT Il PEGSOD 12D

'Ne next 30 years saw .
: 2 several major ste . L
pathoohveiclacy an ps forwar i Logein _ e wil b
“EY and management of neurotrauma STt Ur!dersianding & ﬁ'l@ '
Thesa .
. =uitiitiansed below I
a) Improved imaging and will be reviewed in my talk in more detail:
1 Advent annd : :
- SGVent and routine ay -
2. Introduction of & "F“ e:;aiiabm{y of CT scan

1d more recently Pet scans




CLINICAL UL
T TY IN SEPSIS
sive Care,

Hospital Kuala Lumpur, Kuala Lumpur, Malaysia
2 systemic host response to in

: ; fection. The . .
)SIS remains i : A pathophysiology of sepsis i
e o2 mainly a clinical diagnosis and continues to h?definedp Ji.n'z

JISUsS; coniol ‘ Was described in 1992 (1) but thi
Tgc gj::rrs& gt;; ilarlllt(:: f:r precise f:haracterization and staging o)f patie:t]::
i rﬁarkgr 4 cna |on_al Sepseg Definitions Conference has added the
( m;{he | t, f _ '-reactw'e prot_eln (CRP) or procalcitonin (PCT) > 2 SD
2 10 the list of criteria in the diagnosis of sepsis (2). A staging system for sepsi
| _:_dgtermi_ng- qptimum treatment for individual patients by stratifying tfxselis;

gf;:s?::ih ::e{;:;g:}ngt system proposed was the Predisposition, insult Infection,

l _.9 gli'nical o aging system (3) but to date this system is not ready for

in this talk | will flrst_ly out
ilosophical approac iy
2“;;: ol; implementing that appmﬂﬂl
unacceptable tragedy devoid of aﬂr
decision to limit treatment wh . is
dissatisfaction with the care ﬂ\*at
are suffering with cqnsidmh_le____.
family is very poor. | believe that
reliance on an ICU approach
principles of palliative care into int
may be changed, but care is never v
will delineate both the strategic an

‘_3" :egfsis ig_; rlisgl‘;:); complex and hetero_ggnous which Involves several factors that
) pv_en m pathogen recognition to overwhelming of host responses.
) the invading micro-organism includes activation of soluble or humoral elements
phase proteins, cytokines) and cellular elements (monocytes, macrophages
cells, natural killer cells) leading to release or activation of pro-inf[ammaton‘«
. ‘mediators. Excessive production of pro-inflammatory mediators (e.g. (tumour
- rosis fe 2ukin-1, interleukin-6, interleukin-8) lead to organ dysfunction while excessive
yroductis nflammatory mediators (e.g. (interleukin-4, interleukin-1ra, interleukin-10) may

nosuppression.

in sepsis can only be achieved with prompt diagnosis and timely management.
 for the “magic” marker in sepsis. A marker is a measure that identifies a
e or that predicts the presence or severity of a pathologic process or disease (3).
t r understanding of the molecular basis of sepsis has revealed abundance of

be divided into the following categories: - ida anti
ﬁé&  .g. endotoxin activity assay, enterobacterial common antigen, Candida antigen,

rs e.g. polymorphonuclear leucocyte, monocyte CD64, E-selectin
I g. soluble triggering receptor expressed on myeloid cells-1 (STREM-1)

g. tumour necrosis factor (TNF), interleukins (IL), macrophage inhibitory protein-
1), high mobility group-1 protein (HMG-1)
proteins such as CRR, lipopolysaccharide-binding
s of the coagulation system e.g. anti-thrombin Ill (AT-111)
i) llaneous e.g. PCT, mid pro-atrial natriuretic peptide

In the clinical management of septic patients, the marker is expe

protein (LBP)

oted to fulfil at least three major

nts with systemic inflammatory response

() establish or confirm the diagnosis of sepsis In patie

syndrome (SIRS) - i
(i) quantify the severity of the disease and predict the Drognnsc,;sgUI
(iii) monitor the course of disease or response 10 treatment an

oducibility, time-saving an

de therapeutic decision

d cost-effectiveness.

Additional require include repr
ments would include rep |
1 rs used In clinical practice today

arke
Further Pl % Wil Tocus On RS pomnmon sep5I5~fe|3ted . DOtentlal marker: soluble triggering
i.e. C-reactive protein (CRP) and procalcitonin (PCT). and a new

receptor expressed on myeloid cells-1 (STREM-1).

© | (7,




: ﬂ:‘c gﬂﬂb{aﬂ@s in fower fespiratory tract infections in patients
. sitonin (8). 73% of patients with acute exacerbation of COPD,
grouy received . _antiblchcs while only 23% of patients in the PCT-guided
wﬂﬂ__li__]ﬂm_ m __:outcorne. However, there was no difference in the antibiotic
‘community-acquired pneumonia in the standard or PCT-guided groups.

| of prognosis

of IL-6 correlates with the severity of the infla

e . ; . mmatory response and have the
predicting outcome in sepsis but is not used widely clinically.

The induction of CRPraﬂuimsa mi

reaches a peak after 36 — 50 h. N

calcitonin (PCT) i
’;r;T. the precursor of_ cglq{tqnm
origin of PCT during seveﬂ‘-' Sy
and macrophages and its release
role of PCT during sepsis is--‘ _
process. It also acts as @ modulatt
oxide synthase (iNOS) and nitric oxide

°CT among ICU patients with sepsis are significantly higher in non-

e 'h ;!_emonstrat'ed that PCT cutoff value of 6 nJml%n day 1 sezgr:;:géspt:t?gnltg
who survived with 87.5% sensitivity and 45% specificity (10). Gibot found that
els of CRP did not differ between survivors and non-survivors, whereas PCT
higher among non-survivors (11). However, STREM-1 concentrations were lower
these levels increased and became significantly higher than survivors after day 5.

ntils tor-associated pneumonia, serum PCT concentrations were higher in patients
icomes (death, persistent infection, relapse) than in patients with favourable

m PCT level of > 0.5 ng/ml on day 7 was the strongest independent marker

PCT serum levels increase ;

manifestation. PCT is not usua
infectious origin. Patieh!:s with
do not demonstrate high levels

PCT is rapidly secreted andwa be
and peaks at 8 hours. The haimfé
Normal values are below 0.5 ng/ml.

Soluble triggering receptor expressed on n
The TREM-1 is a cell-surface d
a member of the immunoglobulin

' g’-‘tﬁe: course of disease or response to treatment

ated that PCT guidance in hospitalised patients with community-acquired
re judicious antibiotic use by reduced antibiotic use on admission and earlier

to demonstrate that some markers of sepsis can improve the diagnosis, predict
erapy in sepsis, only a few have impact on therapy while none fulfill all the
F‘éfhaas a panel of sepsis-related markers should be used instead of individual

infectlous Dngin. Expeﬁmenta-l I =1 [ ik J e .fdiagﬂCHSﬂC and pfogﬂostic efﬁciency- _Cur'rentlyr biOChE‘mlcal marHer Caln=1é[ D?
jal LPS or fungl. TRE ¢ ' s a substitute for a careful clinical examination of a patient and should always be
presence of bacterial LPS or fungl. TRM:L 3 3 ' i sz | _'u e .

and induces neutrophil degranulation. TREM-1 v the == U
and can be found in a soluble form in body f .
myeloid cells {sTREM-1). dy

Chest Physicians/Society of Critical Care Medicine Consensus Conference: definitions for sepsis and organ

the use of innovative therapies in sepsis. cg:sc;arf Mefoﬁ?i;i?f?:ﬁ;rom S
AP, Marshall JC TS/SIS International £
AP, Marshall JC, et al. 2001 SCCM/ESICM/ACCP/A

Crit Care

Concentrations of STREM-1 in pl of SED A
while concentrations of > § SN > 60 mg/L ce

n ln I
pneumonia (5). gL bﬂﬂﬂhew

Blomarker to confirm the dla
A recent meta-anal
the diagnosis of
sensitive (85

or clinical sepsis. A Report of

S : d a staging system f ST
. Measures, markers, and mediators: Towar £l : i 3. 31: 1560-1567

: Rﬁumn’:t:b?; a;nrh:nm Ontario, Canada, October 25-26, 2000. Crit Car Wfﬁ?:ft fuus diagnostic

MN, Bene I':{IC et al' Plasma level of a triggering receptor expressed on Myeiit &=

ac with s;uspected sepsis. Ann Intern Med 2004; 141:9-15. P ol

ent . oL S, Gravoisy A, Levy B, et al. Soluble triggering receptor expressed on MyEOICEEE

.nd the diagnosis of pneumonia. N Eng
and the diagnos

Enosis of sepsis and guide tr
ysis evaluating 12 studies that simulta

vacterial infection in hospitali ants
® vs, 78%) and also mor e o

-, il V I3 B - wers of bacteral Infection: a
i levels ds Markers 07 e

. J active p otel

- : [ IL‘ et al sel um pICIcaICItonln and C-re n e I

ool : 4: 39:206—217. ] Aieal patients with septic shock
: g and metaanalysis. Clin Infect Dis 2004; tonin in surgical and medical pe
oac ' € Specific (83% 3@%} ar Karoubi F i tial diagnostic value of procalci
:"n"-"‘ti‘"l:::iiq”ﬂm I\Qﬂ'Dac[enaI 1r|ﬂammatl0n (6) The (se % lvs_‘ wra) - 0 S mgr;::;;%fé:-l.ioolgemr‘ a g died treatment an antibiotic use _}I:Ilf'- .I;l.l.JT_-I_‘.I_‘I'Iir‘ n lawer
~ as 2180 higher for PCT markers (82% vs 73%}N s Ghrist-Grain M, Jaccard-Stolz D, Bingisser R, et al. Effect of procaictor B | Larcet 2004;363(9409) : 600- 607
. , SO was the hrist- : :

P - ~pitically 1l
Heukin-8 In critcally

Clee'h In hig recent stud

m

|
respiratory tract infections: cluster randomised, singie-blinded intervention tria

=00 JRehe] [ S s i i ue of pmcalr_‘llﬂﬂl”- I”_ -
9. Harbarth S, Holeckova K, Froidevaux C, et al. Diagnostic val 1; 164:396-402. &, Crit Care Med

terleukin-6 and inte

. Y found that v ; g
edical patients (7). The best magr?;f*agnostm cut-off value of PCT was

in]

- i it Care Med 200 x 3 ts seplic shot

ng/mbL In medica IC cutoff val il =i patients admitted with suspected sepsis. Am J;Ecsi!:og;ostlc ® e of procalcitonin In patients with Sef ¢

o Lin medical p'ﬁ‘iems He Conc]uded Value was 9.7 nyml_ 1“ S rg 3 10. mh G_, Ferriere F, Karoubl P, et al. Diagnostic \eenin @nd C-reactive protein plasma
Ut not in surgical patien ‘0ed that PCT was a reliable ez S 2004; 32(5): 1166-1169. se of STREM-1, procalcitonin :

1S with septic shock, e early prognostic 11. Gibot S, Cravoisy A, Kolopp-Sarda MN, et al. Tnme-‘C‘;;E‘?gG cnciated preumonia. Am J Resoir

ing study "‘FTparlng the d concentrations during sepsis. Crit Care Med 2005; 33{:25 5 prognostie marker of ventilator assoclated F
SEPSIS, nlaema o lagnostic performa - y 12. Luyt CE, Guérin V, Combes A, et al. Procalcitonin kinetic ulded treatment In community
X v Hiesma sTREM-1 m nce of CRp PCT a d s s s b A MR =1 Y ¢ antibiotic therapy gulde

infection with a sen o€ than 60 mg/m| was . nd sTREM-1 in patients with SUs Crit Care Med 2005;171:48-53. guidance 0 03

sitivity of 96 . more acg ) in
Iikelih ~ y %, specif urate than PCT or CRP for IN
sensituy -2 004 (4), For pCT e .o Co%, Positive likelih and a
ensitivity was 769 CT, the Sensitivity God raflc, GLELE S

% and specificity 679,

. aleitonin 5.174:84
13. Christ-Crain M, Jaccard-Stolz D, Bingisser R, et al. Proc Respir Crit Care Med 2006:1
acquired Pneu;‘nonl&: a randomised controlled trial: Am J




G YOU WANT TO Kk 1
~ Shanti Rudra Deva o
and Intensive Care, Hospital Kuala Lumpur, Kuala Lumpur, Malaysia

a or VAP is one of the

| i critical 'I"‘_Y'lll. MOost dreaded yet common nosocomial
e s onia occurring in patients more than 48 hours after endotracheal intub
e effects ¢ on. It is commonly classified ubation
S e _ LS ; assified as early onset if it develops during the first 4
commonly EVE ! such in late onset if it develops 5 or more days of v
s o8 masgnfﬂr UL

entilation. Early onset VAP is

antibiotic sensitive organisms while |ate onset is associated with antibiotic

he majority of reports varies between 8 and 28% and this is probably due to
ﬁm‘sﬂa defining VAP The oft-quoted overall prevalence of nosocomial
sean Prevalence of Infection in Intensive Care or the EPIC study is 10%.

i . A alin t  cohort study showed that although the cumulative risk of VAP increased
antithrombin sk L - rate decreased after day 5 ie 3.3% at day 5, 2.3% at day 10 and 1.3%
in the degree OF UHS _
0.9% saline. .
evels of Von Wil | ts vany er is associated with prolonged ventilation, ICU as well as hospital stay. A stud,
Décfﬂas'}d]mas S lead i n hat patients with VAP stayed an average of 4.3 days longer in the ICU. With the
been identified s main ¢ ol - g LR L ——
ns. | ' : well as hospital stay health care cost would in y
between dextrans, albumin, SO the - |
The mean molecular weight UCE ) to VAP is difficult to quantify as there are many compounding r_a:r;rr.ulr.s:
effects of HES on coagulatic critically ill. Reported crude mortality rates of VAP vary between 24 to 50%
s . ' i d by high risk pathogens.
SBth B fit in specific settings or when lung infection is caused by
Despite the wealth of . $
mm ﬁ“dlnﬁlanﬂi hs -' u'w Cal. f VAP Intubation is [_‘.1:'”:51:.‘-‘: the most
need for iassive YORMB.Ok have been identified to the development of VAP Intut
choice of fluids, =

and has shown to increase the risk of nosocomial Dnelﬂwrlﬁ I“ nr.r.r:l-; ..ﬁrﬁ\ujn

ude reintubation and unplanned extubation, severlty of 1INEss 97 400 500

, acute and chronic lung disease, excessive serja.nfj.'.‘l p;r admitte
-:arwst and aspiration and the use of paralytic agenis

e d biotics have Deen shown (O
with VAP early is crucial as early and. appmpna[i,n.lr:[;.-l.~.| .
and mortality. However diagnosing AL AU

strategy into @ clinical
an Thoracic Society guidelines divide dlagnos_ili‘[;,,L;.[\;f:(i if there Is @ new of
_', When the cunlca] approﬂ(:h 1S used, VAP‘n:aqT”:: I,._;r I‘[;]«ttt:tl"'"" fever, Ie : {
rogressive | 6“ the chest X-Ray with two of three ciinica ‘r:: -1dm1~;x.\e‘! an the above. I1E
ETessive J1e ; Tis  be gtarted Last v ' tncal pattems of
Of leucopenia purulent secretions). Empiric antibiotic may athogens as well focal pat

sific p ot capretions. 1ol
=mpiric antibiotic should be based on the risk factors o' EI:E;;E P respiralory tract secre
“ntibiotic resistance and organism prevalence. Samp::fg antiblotics.

“Ulture and blood culture should be done prior to sta

y. [nfection Score 0

. i Pulmonar e it incluoe
There is now renewed interest in the modified eiihg\lfcﬁlugm et al had some llnl.l\{; lated based O
i o1 | c 4 - mwever Calbidic
“iagnosis of VAP The original CPIS score introdu modified CPIS 15 0% ‘j o ocing VAP
Microbiological cultures to diagnose VAP The e

core of more than ©

ith @ $
fadiological and physiological parameters only Wit

(1)
<




appears to limit cost and the potential for resistance while
Se. Another aspect when treating VAP is de-escalation of
ed to ensure the culprit pathogen is treated while preventing
resistance strains.

e

ng VAP continues to be challenging to the intensivist. Great efforts
incidence of VAP as it represents a major heaith care burden as well
eventing VAP should be made an im

portant focus for quality
ntrol in the ICU.

Some investigators Nave ¥ e
encased in biofilm may r€ ult in

Inhalation of patho@nsﬂnm cor

amqalinesmr the management of adults with with hospital-acquired, ventilator-associated, and

A BAsr g nia. Am J. Respir Crit Care Med 2005; 171: 388 - 416
R J, Griffith LE et al. Incidence and risk factors for Ventilator-associated pneumonia in critically |l
this is less common. - _ nts. Ann 1 1998: 1.
PREVENTION :
————

amciated pneumonia. Am J. Respir Crit Care Med 2002; 165:867-903
Prevention is the cornerstone to

. 2 ort course empiric antibiotic therapy for patients with pulmonary infiltrates in the intensive care unit:
. . =" CcPIS mm asgn_.eaﬂy predictor of outcome. Am J. Respir Crit Care Med 2000:162:505 -511
control measures should be put in .

Perhaps the most important and
nosocomial infections |shand
decrease cross contamination of
program directed at intensive care nt
et al.

Specific preventive strategesm .
in the semi recumbent position; of
extubation as well as reintubation.

As intubation has been shown to
ventilation is warranted. Daily s |
the ventilator, Non invasive ventilation:
respiratory failure.

Use of special endotracheal tubes which allow co
shown to decrease early onset pneumonia and :
'o be ventilated for more than 4 days.

Routine change of ventilator circuits is not advocated as thy

they are changed. What is more important is to Mﬂt&

circuit tubings from entering the endotracheal tube. Sched; .
necessary to prevent this. Sduled
|

| TREATMENT

. 0 are at high risk for multid
hat the initial antibiotics target these Organisms




The ARDS 1
were ventilated
and does not take in : ———
recommendations as @
[pg 56)

The morbidly obese patients
There are decreases in FRC, ¢
impaiment of A-aD02 gadmmt

position (2). _
Though there s no ventilation oute o Ve pyamey
to use predicted weight rather | ! SR _smmamgl,ﬂm
flow limitations, the presence of i ced t . atory fe 631
PEEP setings. ) EEE e - [py S.08]
(i 1CL: Dosing of Antibiolics and
on of Nutritional Support Lim Yam Ngo
- ! |y A&

Consideration should be made ﬂf-
syndrome during weaning o ]
necessary to help in weaning.
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conti i Juric [ _ . : mﬂgsc:\;eiisof analgesia and sedation n the criticall
weperfﬂm’e_ds ' _ - S many as 90% of patients in the ICU sh y il is a
infusions of isocaloric HOf occurrad at least once in 71% of patients e Dvidsace
; ' » of patients a . N @ medical-s |
caloric and pro i ..? ” re bothered by pain during their |cy stay?s, urgica
RESULTS . A ill patients should be started only after providin
i 3 i : e ; - . . adequa 5
1 Blood levels of measured . . . wca; causes. In other words achieving adeQUatega lQu ite analgesia
= o sacad [yl R etae it assured, then look f l
s ba’;ﬂ““; gy -“""_Nﬁa":(egﬁaﬁgg;adehnum' dyspnea, physical discomfort. ful| bladder a:c:
(p=0.0 : dative therapy.
3. Atprotein intakes <2.
;. ol s of estab;[:hing a state of relaxation or well-being. It does not as often .
' g IOlve a depressed level of consciousness’. In fact, the desired level of
6 :‘hal patien;m i y ill Nﬂ&nt _has. undergone an important change. In 67% of ICUs in 198 1 A
::e '.\rf::sl orrelation com pletely detach patients from their environment. However, a survey ®
or pfpltal . . ‘that the goal of sedation had changed: the majority of ICUs now seed
7. Attaining a positive nit 0 is sleepy but easily awakened?.
and hospital {p:.u.og;

8. Patient survival was
9. Nitrogen balance was |
10. Mean measured daily energy ¢

| are benzodiazepines (mostly midazolam) and opioid analgesics
- . A recent survey in Danish ICUs found a significant reduction in the
d opioids but an increase in the use of propofol**. Whatever the sedation

11. Predictive formulae underestim R T .. nd drugs use / ﬁﬁ‘aiﬂ’fstered by either intermittent bolus dosing or continuous Infusion.

overestimated expenditure by |
12. Energy received was 99% of pred
13. Glucose losses in dialysate were directly o

RMITTENT SEDATION

continuous intravenous infusion have become common practice’
contindous infusion include circumvention of both high-plasma drug

co R . . s doses required of an intermittent
1—-1‘5‘-_".§L0_N_5 from administration of the large :nho;;J " an ocour before the administration
+ Ensure calories received = calgries ram low-plasma drug concentrations : - sedative drug minimizes

2. Use metabolc can tg mees o ns ToCl appropriately titrated, continuous infusion of @ €52 /= " 5

3, Control blood Qi 0 measure EE, JBCH and under-sedation associated with intermittent bolus administratic

4, Protein intake . minimize E]eraé 1 not without problems
> o 2= ) . es of . . _ - - dative drugs 15 N N
essential Manﬂz_wkﬂﬂay 10 obtain positive Af balar 1 d o Pha . i nmenous ek Off szclauves in critically ill patients remair
| IMprove surviva| . i ¢ and pharmacodynamic profiles of s + sedative agent can produce

d uncertaini4-16. Similar plasma concentrations of changes oceur
[ ferent individuals. In addition, as F’amophys‘;l(ﬁlacmﬁ-,} d

he pharmacokinetic disposition of the drugralanlae depending
ermore, individual sedative needs constantly chang

on ne

"ination half-life for midazolam of 14-26 hours. Malact dies of propofol I the ¢!
:.T:dazo'am ranges from 3.8 to 7.7 hours in ICU pal'e"tsﬁft“
“Wise shown prolonged half-life after long-term infusiorn

odynamic effect

multicompartme

: e HTLI o the

aNd Course of the disease!. Further unpredictability rses 1CT,

Pharmacokinetics exhibited by many of the sedative drugs used " oo ten-fold greates
: 7 [ RS R

Midazolam IS water-soluble, highly lipid soluble at physiologIC p':,zgeuaﬂ“ lts elimination halt” fl i

Clearance than lorazepam and 30-fold greater clearance ;f‘jnlcu patients, Shafe’ 6k @1 IO

onl - of ¢ .4 that the hall-Iiig L

i 248 hours in normal volunteerst”. In @ SUUY % 710 5igq reported 103t FEE T
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_[__mmsmns of short act; hey sought 1o
n

: Mg agent to a
@n open- label trig) 1 strategy of

n the  propofol group

(6 versus
(4 versus 9 gays)

There was no

| of sedative delivery, frequent ass

. S . : €ssment of the Patient is required after
jives ‘been at_-:higyed_. and t_he SB_datlvg dose should be titrateq downward as
sensitive half result in the minirnm_ng sedative use is to interrupt continuous sedative infusions on

ents Shu:'fepth of sedation. -assess underlying neurologic status and the continuing need for sedation.
ntm]ove 5 n . /
trial?” involving 128 adult patients, those randomized to 2 daily
 infusions had a significantly shorter duration of mechanical ventilation
with p=0.004), a significantly shorter intensive care unit length of stay
p=0.02), and underwent fewer diagnostic tests to assess changes in
27% with p=0.02) than those receiving routine care. There were no
self-extubation between the 2 groups (4% versus 7% with p=0.88).
uption of sedation is the possibility of increasing ling-term psychological
imatic stress disorder among survivors of critical llness. This questions
'=fsiu'dyf comparing patients enrolled in the trial described above with
ntext-sensitive of critice ' treated with out daily sedative interruption?’2¢,
Figure showing context-sensitive Rait S ":i‘f.-"-mﬂ-‘.'=aj iline_ss - ience adverse psychological outcomes,
sensitve halftimes ingrease With (1G: B ot f post-traumatic stress disorder
i o P st-trau " '
| R control patients to have symptoms of pos shmriiead
et al, and Klotz and Reimann)*”. iy hﬂva a lower incidence of complications related to mechanica
Though the knowledge of context-s , 8% versus 6.2% with p=0.04).
cormnuous Inuavaneus sem t, and treatment of anuety in the crtical care patient. Dis or
' | - - . e en .
PFO|0ngaliOI'i Bf Sedaﬂoﬂ&ﬂ&r d‘i ‘\ﬂl"et EL mgmtmn. sl { treatment in the voung
causes. The tendency to accumu '
by prolonged elimination half-life

of a nce, severty, and

B-- ‘:'ﬂ. t'.a" Evaluation gitation In ICU patients: Incidence, Sevefl

Lsﬁﬁidenc..e a | m medica Pain 1987
| it pal-surgical Inpatients. Fair 1
Ineic nice nd charactenstics of pain in 8 sa ple of medical |

perfusion reduces the rate of l'ﬂf olar
The interaction between enthromycin and
avoided when possible during midazolam

55 1075% during erythromyein therapy21, Th
sedation can also

N R 258-291
ive Care Med 1990; 5:258-25
1agement of pain in ritically ill. J Intensive
anagement of pain in the ¢ edimensivs
ces in ICU patients. Heart Lung 1990; 19:526-53
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the gritic
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Kress JP, Pohiman AS, 0'
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osti | y lead to prolo
lag 1ostic testing and increased length of ICU S?ay nged mechanical

‘.':p._ai_i_ent comfort and oversedation has been difficult. Fortunatel
I(E:ed_and reliable scoring systems helps to enhancé the raact8 .
' patient outcomes, and reduce resource consumption. i
_SEDATION

es deep sedation and often neuromuscular blockade, sedation
. In an effort to achieve a balance between too little and too

ensive comfort protocols. Incorporating sedation scoring systems
to communicate treatment goals consistently and to assess the

g or valid in all ICU patients or situations. For any measurement
dable, it must be reliable and valid. Many scales that are tested for

and Calmness Scale
nt of Alertness/Sedation

n Sedation Scale

ASSESS SEDATION
ues to monitor sedation require the pa .
(S 0a0 jon that often may be lacking among sic s

s lavel of sedation may be helpful during very deep sedation O i
?{oc"aﬂem the use of scales based on observable pehavior. UDJE
.0 :unltnr;sar.l&tian in ICU include:

“art Rate Variability
Eleqmnu-epmmgmphy Power Spectral Parameters
he Bispectral Index
VOked Responses

intact neuromuscular function

ICU patients. Objective testing

herapeulic neuromuscuiar
s that may be Us€

tient to have
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heral nervous system disease that can develop Secondarily in

| > more common ‘in selected groups of Patients and the disease
IEN] L g nd maybe mixed. There is a suggestion that, together with central nenvous
: — == = - behavioral and somatic conditions developed after critical illness)
l ﬂw . ‘ drome (( € studied and evalua llectively.
el amsay : a9 ss brai e (CIBS) be stud uated co ectively
Brook [2] ”’w S ! ppreciated problem, there is emerging literature in adults that it is an
il ' ; dﬂy and mortality in the long and short term. A lot of work on its
e ' i _ \esis is published but is not yet fully elucidated due to the nature
i is ftﬂmw by the circumstances in Which the patient may present and
ogical assessm I i sum
il : assessment. While most adul_t literature suggests survivors assy e
those whose quality of life remained poor.
Costa [4] DSE W |
| risk patients and prevent or manage the problem early by minimizing
Detriche (5] "\. il
Kaplan [6] Bispectral

the associated risk factors. Treatment is essentially supportive and
rence in paediatric is limited and more work needs to be done in .
index 4 Jorged
Bispectral Pr
Anid [7] ik .
Ramsay/
Visual Analog.
Maclaren (8] Scale (pain)/.
protocol
Abbreviations: NMBA = neuromuscula
tntanslve care unit; LOS = length of stay.

SUMMARY

The availability of valid and reliable 2z

important step in providing patient comfé_
make the ICU a more humane healing environment,
a comprehensive evaluation of interventional and pr
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1. ADAPTATION OF NE '

Renal Re{:rlacu'e'fj
Most Renal REP=™
e S

atien -
mm: and multiple c-rsaﬂ .
metabolic dmnwnems |
rotein catabolism, hyp
zauses a 'slg_n'rﬁcanf. loss 2
and water—snluhle_'wt._amtns._ eritor
as well as amino acids.

Severe malnutrition is an independent ¢

Energy expenditure is usually ¢ 4

130% of predicted energy expendi

Standard formula feeds are Bdequatiefm’
is the enteral route usually via nasogas
feeding, parenteral supplementation
whether technical, infectious or metabolic are

B: ANTIBIOTIC DOSING
———_50TIC DOSING

Many drugs are eliminated fro
acute renal failure on RRT,
or the liver normally clears
drug. Severa factors
of the drug determin
free non-protein b
characteristics that
distnhuﬂon. and wate

has a low Protein hin

m the body by the
several principles need to
the drug and if it is the

Influence dry

1 eTislics, the type of RRT whether cenvectm“-‘; i

especily releva:ie flow "ates and the duration of RRT. Solute rem_t_wai- i_“ mwmw
antibiotic dosing because many critically ill patients Wiﬁ’ ‘

“hieh require sffective therapy with more than one antibiotic.
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\hile it seems 0BVIOUS TH2 T
ﬁ PICU is to followup those chil
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diffculties and their implication

[ Q i a,gmnscd Case Of Myotonia for LScs

u -_Bake;, Khoo T H, Lim ¢ H, J Hassan
ent of Anaesthesia and Intensjye Care
Il Pulau Pinang, Pulau Pinang, Maraysia'

(1) PICU is not one dise_asgear the
and needs (2) There is a Nigh
other heaith services (3) It is
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long-term followup with reference to g
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uncommon  necrotizing INECEOH = = ;
trarenal and perirenal tissue. The INTEEH

g‘;?ated with a urinary tract infection or Urete
We report a rare presentatit}r}'df emv /
dependent diabetes mellitus. She
failure. She was treated with Imi
performed for hollow viscus perforation
but yielded negative findings. m. i‘lelﬁ
further radiological investigations to search.
sepsis confirmed the diagnosis of left
perinephric drainage were performed.

m.l:fngintained fm_‘jth 50% oxygen, 50% nitrous oxide with isoflur
i f&dkﬁ#a! re_arpon dioxide (ETCO2) was maintained at 35-4CL)J ?nne ?—!ncd
healthy t}aby boy was born with good APGAR score. After the s,unr1 i v
' stﬂpped and neuromuscular blockade was reversed. Arthoughgfu:ry-
_:-mspira:tory effort remained paor. ETCO2 progressively increased 15 .

Lk y Wi pressure in pi
With a size 7 mm endotracheal tube (ETT) with the aid of ;J;E(r?n l

ng_:_ §pqﬂt_aneously with 100% 02 via the ETT. A full examination of
phied deltoid and calf muscles and decision was taken to support
ssibility of myopathy. Post-operative chest X-ray revealed abnormal
feve&led elevated creatine kinase (933 i.u./L) and electromyography

.. suggestive of myotonia. Exact type of myotonia is yet to be
2 hours post-operatively and her entire family are undergoing further

In conclusion, pneumoperitoneum is a
Clinicians should have high index of
ureteral obstruction and initiate appropriate i
treatment of patients with emphysematous p
initiated, and immediate drainage or nep
the treatment of choice for most patients,



Ve Care, Hospital S
hor Bahru, Malaysia

Mr R, a 34 year old Indian
pilateral lower limb weaXaE>=
multiple admlﬁiuns tﬁ tﬁ@ad 1
This admission, he °_°mﬂ‘;“w‘:m o sled a |
lowegr(;}!gg wrﬁfnm:? :r::ispulse rate 96/min. T o study.
:fis_andomen was distended and there sz
as well as sacral edema. Rightintem :

(CVP) was 38 mm HE. Attemptfaﬂt _
pressure monitoring kept showing @ red
was thought to be venous. However,

The left external jugular vein was IRt
(mean = 35 mmHg). Finally mg__lefb'
monitoring (BP 90/60 mm Hg).____ E(
(Ejection Fraction 59%), moderate
44 mm Hg, dilated right atrium (RA) and

inconclusive. Transoesophageal echoc:
thrombus was seen in the right main pulm
adherent to the wall. He had a left SVC
catheter tip could be visualized.
be underfilled. He was decided against Surg

attributed to the haemodynamic instability,
postmortem despite counseling. All the diffex

bedsores in ICU ar |
ICU and to see if use of pampers contributes to their

patients occupying odd numbered beds were nursed without pam

umbered _bet_is were nursed with pampers. All patients were ezam?neer;
res ]gy the nurse-in-charge every shift and data were collected with
and their severity. A review was made after 6 months. Bedsores which
‘admission were excluded from the review,

‘the 6 month period, there were a total of 77 bedsores. After exclusion
already present on ICU admission, 46 bedsores were analysed.
red on the 3rd day of ICU admission. None of the 46 bed:-c.ores
the 46 patients with bedsores, 21 patients used pampers while

10t been found to have any influence on the occurrence of bedsores.
was common (8.6%) but the bedsores were not severe.
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SYSTEM (0
(CTSS):

Department of A

Airway suctioning for patients
method which includes discon
suction catheter into the endot
suctioning system included in

ainways without disconnecting |

The aim of our study was to Gets
patients prescribed with closed tré 3l WES)(VAP) in
suction
This Bmspactwe

system. We also studied the cos
randomized trial was performed on 7] : W
suction system (OTSS) method docad tranhes e ghopen tracheal
period of 2 months in Intensive Ca '

There were no significant di _ il ,
suctioning per day, volume of daily e Sl f tracheal
Evaluation Il Score (APACHE). D I O eEIS Eﬁromc Health
between closed and open suc - ._ not signifi _
22.7% compared to 16.7% in closet il 1 system was
' 1 Gidig also
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