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A sound alarm was heard...
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Death by parenteral nutrition

...A poIson or toxin IS « a substance that through
its chemical action usually Kills, injures or
Impairs an erganism ». Based on this definition,
In the critically ill;, TPN meets all the criteria ofi a
poison/texin...

. Ihe adverse sequelae associated with TPN result
fiem the combined detirmental effects ol not
directly feeding the: bewel, as wellas the
metabolic, Immunolegical, endocrine and
IRfechive complications asseciated With IRitising
2 SYRMENC < nUIERE ceckial > Inie a patent
Systemic Veneus, system.



Adverse effects of gut starvation

Table 3.1 Adverse effects of gut starvation

Gut barrier (epithelial cell junction) Increased permeability to macromolecules
and micro-organisms (bacteria, fungi)

Intestinal flora Overgrowth of pathogens

Sub-mucosal immune system Atrophy of Peyer's patches
Decreased production of immunoglobulin A




Proceedings of the Nuirition Society (2001). 60, 399402 DOI:10.1079/PINS2001103
2 The Author 2001

Enteral and parenteral nutrition: evidence-based approach

Khursheed N. Jeejeebhoy
Univarsity of Toronto and St Michael's Hospital, Toronto, Ontario M3B 1 W8, Canada

Table 1. Total parenteral nutrition (TPN) and intestinal atrophy in
human subjects

Reference Cutcome

Guedon et al. (1586) Mo atrophy after 21d of NFO
Rossi et al. (1993) Atrophy after 9 months of NPO

Pironi ef al. (1994) Atrophy after 2-3 months of TPN

Sedman ef al. (19595) Mo atrophy with TPN v. enteral for
=10d

Groos ef al. (1996) Atrophy after 7-12 weeks of TPN

MNPO, nil per os (nothing fad by mouth).
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= 5/ references :
= Animal experiments : 23
= Non-ICU (scheduled surgery, encology, pancreatitis) : 11
= Reviews, meta-analyses, expert opinion : 10
= Qrgmal ICU =4
= Others (dictionary, historical reports) : 3
= ppvitrer: 2
= Apstract : 1



Currrent nutritionall support

Preiser et al Intensive Care Med 1999:25:95

Number of patients (per ICU) e
2809 pts hospitalized

12 (11.1/1CU)
1889 (67%) werls

10 N .
receiving a nutgiifelgkl

8 support

6

4

Total Enteral Parenteral Enteral +
Parenteral



Culrrent practice of parenteral

nutrition
Type of selutions : ready-to-use-weapons

Percentage of answers

60
50
40
30
20
10
0

O Yes
B No

all-in-one binary separate
solutions components



Culrrent practice of parenteral
AuUtrition

System of administration : a criminal erganisation?

Which line do you use? Do you use filters?

Indifferent
Most often ves
central

One-channel Same than
iv drugs

Only central No

Multi-channel

Which type of central line?
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Fig. 1 As TPN use decreased, enteral feeding become the standard of care when a func-
licnal GT tract exists. Reprin ted with permission from the American Society for Parenteral
and Enteral Mutrition (A.S PEN) from the following: Nutrition in Clinical Practice
(20001 15:174-180, (Fig. 1.). A58 PEN. doea not endorse the use of this material in any
form other than it2 entirety




The trial of TPN
V&S
EN and Standard Care

Vieta-analysis
27 Stl@Ies
1826 Palients

Braunschwelg et al Any J- Clin: Nuitr 2004



Mortality:
Effects of TPN vs

Tube feeding {r =9) |
Cancer No (2 = 6)
Yes{n=3)
¢ ody ication <1992(n=3)
Year of study publication 21992 (n = 6)
Study -quality score >4 (n=3)
y-quakity <4 (n =4)
PEM =50% (n = 3)
<50%(n = 0)
Overall risk ratio

Standard care (n = 6}
No {n = 2)
Yes(n=4)
Ve af jcation <1992(n=2)
Year of study publication 31992 {n = 4)
Swdy-quality score =~ zd{n=3)
<4{n=13)
PEM 250%@n=2)
<Hnmn=4)

Cancer

Overall nisk ratio

Beneficial

Braunschweig et al Am J Clin Nutr 2001



Infection rate
Effects of TPN vs

Tube feeding (7= 15) |
Cor )
Year of study publication £ 1992{2=6)
Study-quality score ?{.: g::g;
i~ <50 =12

Overall risk ratio
Standard care (1=7)
C No{n=2)

Yes(n=35)

- s nation = 1992 (n=4
Year of study publication 31992 ([ﬁ =3;
p— 24(n=3)
Study-quality score b
PEM >50%(n=3)
<50% (n=4)
Overall risk ratio

Braunschweig et al Am J Clin Nutr 2001



Other complications
Effects of TPN Vs

Tube feeding (n=11)
Cancer No (n=3)
Yes (n = 6)
Year of ctiudy puhlication <1992 (n=4)
Year of study publication </ i iﬂ e
24(n=4)
<4(n=7)
PEM | >50% (n=13)
<50% (n =8)

Study-guality score

Overall risk ratio

| 0.1 10
Beneficial Harmful

Braunschweig et al Am J Clin Nutr 2001
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w24 references
= Origmal ICUs 10
= Reviews, meta-analy/ses, expert opiniens : 7
= Non-ICU: 3
= Animall: 1



What's the matter?

TPN as the first-line = NO
AuUtrition support

Early TPN when early. = NO
EN not tolerated

TPN In each case of

Rl At = NO
contra-indication te
EN

TPNIwhen EN " YES
Impessible or not
sufificient



Methodoelogical assessment criteria

Talle 1 Methodolagical guali
iy assessment crifenia

{Crileriom

Famglonmatiom
Analysis
Blinding

Patiemi seleciiom

Commparshiliy of
groaps a1 baseline

Extent al follow-up
Treatmeni protacal

Coimervention™

Chricoanes

Scome

Mod appliczhle
{Hher

et hrhimelexd
Selected patients
or unzhle o dell
Moy o mofd sure

< 100
Poorly desiorited
Tt descmihed

el describexd

Siceme 1

Mo comcea led o mad same
Mo applic ahle

Smgle hlind

Cimzecutive elighle
prdienits

Yes

100

Regmoducib]y described
DPescmibed hot nodl egual
T mat sure

Partially descrihed

Siceme 2

Comecealsd randommae aticm
Imiemisin fo tread

Dauble hlmad

Med applicehle

Mo applicahle

Mo applicahle

Mo applic ahle

Well described and zll
ecjual

Ohjectively defmed

* The extemi o which antibiofics, nuirfional suppart, venfilatiom, oxygen, and tamision wers
applied exually across gromps




ESICM WORKING GROUP

Nutritional papers in ICU patients:
what lies between the lines?

= Clinical considerations . widely: scattered
= Outcome variables

= Type and size of study populations
= Time and route of administration

= Energy. supply: andinutHents:: Ve varanle

=H\Vethedological aspects:: generally peor

= \Woerking| hypethesis, study design and pewer
calculation

= Vianagement andl clinical safety.
= Contrel pepulatien
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Nutritional papers in ICU patients:
what lies between the lines?

= Clinical considerations: ; widely: scattered
= Outcome variables



Tahle 4 Listof parameters used as end points in a selection of autritionsl studies of [CL patients

Variabdes

Raferenc ez

General wanahles
Mortality (28 days, &-month, ICU, hospital)

Rate of dischargs from hospital
Leagth of stay (ICU. hespitald

Sephic morbidity (total or classfisd by locations:

wiotnd infections, catheter infection, nosocomial poenmona,

uinary tract infections)

Imimwune functcn: lymphocyte conat, immuoae call respons veness,
plagma concentrations of inflamim mrarkera'mediatons

(CRE, THE IL-1, IL-2, [L-6, IL-8. O metabodites)

RBate of argan dy sfunctions (severity scores, number of failing organs,

numibes of episcdes of organ failures,
rate of requirement of dialysishaemofilteat on,
duratien of mechanical wentilaticn, PaCyFIO, ratio)

Cogt-effectiveness (coat of autnional support versns coat of complications,

and treatment of the complicatons, cost of hospdtal stay)

Mutnticnal, metabolic and intestinal vanahles

Mitrogen balance
Enairgy expendituge
Mutriticnal markers plasma concen irations
(albuimin, pre-albumin, retinol-binding protedn. ransthy retin)
Absorption, metabolic/hiochemical fate of specialissd nutrients
Biclogical effects of specialized nutrients
Fatty acid composition (plasma of membiane)
Amino acid plasmatissue concentrations
Gut barrier functon
Gastrointestinal motilityincidence of diarhoea

Griffithe [2], Hernden [43], Sandstrém [31]%,
Yan den Berghe [3], Powell-Tuck [44]*
Bower [41]

Wan den Berghe [3], Powell-Tuck [44]*,
Atkinson [36]. Baner [ 15], Galban [45], Houdijk [45]

Bower [41]. Galban [45], Kudsk [9], Bozzett [47]*,
Caparros [48]

Herndon [49]

Bower [41], Gadek [30]

Griffiths [2]. Jones [11], Seakal [51]

Singh [52], Vente [53]
Cera [[5-1]]
Kudsk [35]

Houdijk [45]. Preiser [ 536, 57]

Predser [56.57]

Baower [41

Bower [41], Gamrin [58]

Fompan [59]. Tremel [60], Hadfield [61]
Bosacha [62]. Hedmburgar [63]

* denotes a shady inclading [CLT patients, but also other patients
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Nutritional papers in ICU patients:
what lies between the lines?

= Clinical considerations: ; widely: scattered
= Outcome variables
= Type and size of study populations
= Time and route ofi administration

= Energy supply andinutHents : Ve varianle



INCREASED RISK OF INFECTION WITH
HYPOCALORIC REGIMEN
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Figure 1. Kaplan-Meier curves by average daily percent of American College of Chest Physicians (ACCP)-recommended calories provided. Each
Kaplan-Meier plot represents the time to first medical intensive care unit (MICU) bloodstream infection (BSI) for patients in a specific nutrition category.

The categories are based on the average daily percent of ACCP-recommended calories and are lagged 2 days prior to outcome or date of censoring (see
Methods). The categories are <25%, 25-49%, 50-74%, and =75%. The p values were determined by log-rank testing.

Rubinson et al Crit Care Med 2004 (feb)




Culrrent practice oi parenteral

AUtrtIon
Initiating TPN

Which criteria do you use to
prescribe the amount of TPN?

100
90
£0 Measured caloric requirements
70 Estimated caloric requirements
60
50
40
30
20

L

0

M Fixed volume
Fixed caloric content

Preiser et al Intensive Care Med 1999:25:95



POIIC I

Chioléro 1989

Clifton 1986

Clifton 1986

Dempsey 1985

Dempsey 1985

Clifton 1984

Haider 1985

0

Metabolic rate (% predicted)




Klinische Ernahrung
Intensiv. Care. Unit:" Energieverbrauch

Autoren Jahr RU (%) EV (keal)

Nach Operationen und schweren Traumen

Swinamer et al. 1987 +47 2342

Behrendt et al. 1991 +56 2330

Adolph et al. 1987 +54 2620

Frankenfield et al. 1994 +55 2750

Sepsis nach Operation/Trauma

Giovannini et al. 1983 +45 2140

Shangraw et al. 1989 +48 2950

Frankenfield et 1994 +91c 3390

%fu/f/brganversagen

Forsberg et al. 1991 +41d 2080
1991 +26e 1860

Miiller et al. 1995 31 kcal/kg/Tag



Klinische Ernahrung

Intensiv: Care Unit: Energiebedarf IT
Internistische Patienten

Autor/Jahr SIRUKANG RUIG) EVA(keal)

Baroti et al. Entzindliche +23 12902

1982 Darmerkranunges

Dickerson et al.  Pankreatitis +12 1560°

1991 Pankreatitis mit  +20 1900°
Sepsis

Schneeweild ANV mit Sepsis | +33 (15]0/0):

1991

Kreymann 1992 | Schwere +55 2300¢
Lnfektion +25 1855¢
Sepsis + 2 1484¢
Sepiischer

Schock



Sulstrate utilizatien i energy.
metabolism

1. Endogenous substrates

= Substrate mobilisation frem body.
stores
Glycogen, proteins, fatty acids

= |pnterergan supstrate exchanges
Glucoese, lactate, glutamine,
glycerol, aminoe acids



GLYCOLYSIS

first stage of
all routes

ALCOHOLIC
FERMENTATION
LACTATE
FERMENTATION

ANAEROBIC
ELECTRON
THANSPORT

- in Mitochondrion
Aerobic Respiration
2 NADH

(Krebs\, g NADH
\Cycle/” 2 FADH
— ‘ o

Electron
Transpert | ]
Phosphory-

lation



SubstrigyIlics

Harnstoff

N-Bilanz

freie Fettsdauren

Ketonkdrper

lukose

Laktat, Pyruvat

Alanin, Glutamin




Myoecarditim metanelisn In
noermoxic and nypoxic condition

Assessed form PCr /
150 -

ATP
Data from Hochachka et
al, PNAS 2001 B Other
100 A
= CHO
50 - M FAT

Normoxia Hypoxia



IHormonal regulation of the use
of macro-nutrients

Macronutrient

Protein Insulin Cortisol
Growth hormone Glucagon
Insulin-like growth factor-I Catecholamines
Testosterone
Catecholamines

Carbohydrate Insulin Cortisol
Glucagon
Growth hormone
Catecholamines




Sulstrate utilizatien i energy.
metabnolism

1. Endogenous substrates

= Substrate mobilisation frem body.
stores

Glycogen, proteins, fatty acids

= |pnterergan supstrate exchanges
Glucoese, lactate, glutamine,
glycerol, aminoe acids

2. ExXegenoeus substrates
= Carbehydrates, fat, preteins



Appropriateness of TPN

= Criteria :
= Jype of nutrients and other components
= Amount
= |pfusion rate



Type of nutrients

= Carbonydrates
= Glucoese : 4 kcallg

= Maximum 4' mg/kg.min (maximal oxidation
rate)

= ' esmolanity



Type of nutrients

= | jpids

= Fatty acids : 9 keal/g

= | ow osmolarity.

= Potential pharmacelogical efiects




Fatty acid compoesition

Fatty acid composition (%6g)

Soybean Olive/Soybean 80/20 Soybean/Fish 9040 Structured
Soya/MCT 50/50 Safflower MCT/soybean/fish 50/40/10
B cs-c12 [Jci82ne []C20:5n3
O c14a-c1i6 @ c18:3n3 W C22:6n3
W cie:

Figure 5.2 Fatty acid composition of lipid emulsions of different origin



Type of nutrients

= | jpids
= Potential limitations :
= Decreased clearance (VLDL)
= Maximal infusien rate 1. mg/kg/min

= ncreased peroxidation
=PI /TG ratio



Type of nutrients

" Proteins
= Essential aminoacids
= Glutamine



Survival to Six Months -TPN

11

A 10/26 Pre Sthdy

Survival
ih

14/42 Contrdl

Days from admission to six months




Glutamine - TPN

Hosp, Oes/Gasirec, Bronchpneumomnia

Home/ Hospital, Perf GU, re-Bleed

H%{Mﬁﬂﬂ BI‘CII i

: T
o BT E‘r E ke
--__l___l __ I =

Pmlumtns, COAD

e

=1=i".'.

a0 100

Days from ICU Admission

150




GLUTAMINE :

A life-saving
Autrent,
Ut Why 272



GUT MUCOSA
IMMUNE SYSTEM
KIDNEY

WOUND TISSUE

Cell division — synthesis of nucleotides
Gluconeogenesis

Glutathione

Ammonium (urea cycle)




POSSIBLE BENEEICIAL EEEECTS OF
GLUTAMINE SUPPLEMENTATION

Preiser and Wernerman Crit Care Med 2003; 31:2555

Metabolic Gut protection
Protein synthesis Replication
C / N transporter Maintenance of
Gluconeogenesis GALT
Ammoniagenesis Anti-oxidant
Immunologic Glutathione
Replication Taurine
T-cells function
IgA synthesis 7

HLA-DR on CD14



Current recommendations

Energy

= Women : 20-25 kcal/kg/d

= Men 25-30 keal/kg/d

= Carbohydrate/Lipid ratie : 60-70/30-40%
Nitregen

= 1.0-1.5 g/kcal/d proeteins

= Non pretein caleries/nitregen ratie : 100-150
= Supplemental glutamine

Vitamins (Including liposolubles)
Trace elements



RESULTS OF INAPPROPRIATE
USE OF TPN ()

- Smirniotis et al ICM 1998:24:1029

= 21 pts with ARDS randomised to LCT or
MCT/LCT

= [ipids 12 g/h ~ 2.5 tmae/kg.min

= Increased MPAP (25 + 510 33 + 4 mmidg),
decreased PaO2/FI02 (240 + 30 to 180 + 35)
and Qva/Qrt (24 + 516 37 + 6%) ONLY In the
LCT group.



RESULTS OF INAPPROPRIATE

USE OF TPN (I1)

" Vasclans et al ICIM 1998:24:91.8
= 21 pt with ARDS randomised to LCT,

LCT/MCT or placebo
LIpids 2 mg/kg.min ever 12 hours
ncreases in I, CO and DO2, decrease in

PyVO2 ONLY 1n the LCI greup



METABOLIC COMPLICATIONS

Type
Hyperglycaemia

Hypoglycaemia

Hypertriglyceridaemia

Cholestasis

Steatosis

Acalculous
cholecystitis

Risk factors

Rate of glucose
infusion > 4
mg/kg.min

Abrupt withdrawal
of dextrose
administration

Excessive insulin
therapy

Excessive lipid
supply (>4-6
g/kg.day)

Absence of oral
alimentation
Sepsis

High caloric supply

Fasting

Intraluminal
microbial
overgrowth

Prevention

Provide calories as a
dextrose + lipids
mixture

Check glycaemia
every 4 hours

Check glycaemia
every 4 hours

Check plasma
triglycerides 1-2
times /week

Check liver tests 2-3
times/week

Avoid excessive
caloric supply.

Check liver tests 2-3
times/week

Check liver tests 2-3
times/week

Treatment Complication

Reduce glucose

supply (2-4
mg/kg.min)
Intensive insulin
therapy
Re-infuse dextrose Coma
solution
Macrophage
activation
syndrome
Interrupt TPN

Re-start oral
nutrition as soon
as possible

Interrupt TPN Hepatic failure



FOLLOW-UP OF TPN

Variable Minimal frequency
Glycaemia 2-3/day
Triglycerides 1/week
Electrolytes (Na, K, CI, Ca, P, Mg) 1/week
Total proteins 1/week
Liver function tests (bilirubin, transaminases, 1/week

alkaline phosphatases, gamma-
glutamyltransferase)
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Nutritional papers in ICU patients:
what lies between the lines?

= Clinical considerations . widely: scattered
= Outcome variables

= Type and size of study populations
= Time and route of administration

= Energy. supply: andinutHents:: Ve varanle

=H\Vethedological aspects:: generally peor

= \Woerking| hypethesis, study design and pewer
calculation

= Vianagement andl clinical safety.
= Contrel pepulatien
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BRIEF REPORT

Combination enteral and parenteral nutrition

in critically ill patients: harmful or beneficial?
A systematic review of the evidence




Effects ofi combined PN + EN on
mortality

B 1T 0 18 7ED
s 22 442
[emiva 30 112
Herrsdan 1087 CTLE] BMS
Mo 1908 10790 T

ol FINIEL] b-FLTr}
T Pin Rairogifady chi-iuineS 15 Sl geliE
Tt Fiw il @il E=1 (3 pel) 3

n
Famay IH ]

Fig. 1 Effect of combination EN + PN on mortality [13, 14, 15, 16,
17]. EN Enteral nutrition; PN parenteral nutrition; EN + PN com-
bination enteral nutriion and parenteral nutriion; n number of
persons who died in the group; N total number of persons in the
group: KRR relative risk; CF confidence intervals. (Reprinted with
permission from the American Society for Parenteral and Enteral

130T 5

Faesas 9

Nutrition from the Joumal of Parenteral and Enteral Nutrition,
Canadian Clinical Practice Guidelines for Nutrition "i'n;l;u oy
Jlr'fti.hﬂﬂﬂ.ﬂ.ll.ll'l-' fentilated, Crtically Il Adult Patients, Vol 27: no,
3, pp355-378, Fig. 8; Sept. 2003, the Amencan Society for Par-
enteral .md Enteral Nutrition does not endorse the use of this ma-
terial mn anv form other than its entirety



Effects of combined PN + EN on
Infiectious complications
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Fig. 2 Effect of combination EN + PN on infectious complications.  with infectious complications in the group: N total number of
EN Enteral nutrition; PN parenteral nutrition; EN + PN combina-  persons in the group; RR relative risk; CI confidence intervals
tion enteral nutrition and parenteral nutrition; n mumber of persons




lncreasing caloric supply with
combined nutrition

A
a1

D1 D2 D3 D4 D5 D6 D7
days

Fig.1 Effective caloric intake delivered in treatment group (enter-
al nutrition + parenteral nutrition) and placebo group (enteral nu-
trition + placebo). P < 0.0001 (analysis of variance)

8 & 8

s
1))

>
o
T
)
oL
X
=
«a
3
4

wsch
Q@

o O

Bauer et al Intensive Care Med 2000



Effects of combined nutritional
Support on survival

vud
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0 20 40 60 80 100120140
Weeks after feeding

Fig.2 Kaplan-Meyer estimates of cumulative survival in treat-
ment group (enteral nutrition + parenteral nutrition) and placebo
group (enteral nutrition + placebo). The estimated mean survival
was 61.9 + 5.7 weeks in the treatment group (24/60 patients died)
and 58.5 + 5.6 weeks in the placebo group (24/patients died). Dif-
ferences between groups were not significant (P = (.94 by the log-
rank test)
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What are we leoking to?

Table 3 Swdies on the effect of combination EN + PN on nutritional intake (both interventions began at the same time) (EN enteral
nutrition, PN parenteral notrition, BEE basal energy expenditure, (7 pastrointestinal )

Herndon et al. [13]

Herndon et al. [14]

Dunham et al. [15]

Chiarelli et al. [16]

Bauer et al. [17]

Intervention
Design

Timing

Duration
Calories
Calories prescribed

Calories received
EMN + PN

EM alone

14

EM + PN ws, EN

Upon return of GI
function

10 davs

25 kcalfkg per day
+40 kcal/% TSBA

34312336 keal/day®
39772304 keal/day®
2159196 kcal/day”
30364337 keal/day®
<0.05°
<0.05°

EN 4+ PN vs, EN

upon return of GI
functien

2 weaks

25 kcallkg per day
+40 keal/% TSBA
NiA®

EN + PN vs, EN

Within 248 h
admission

| wesk
1.3 xBEE

11544904 10
22184335 keal/day
10654435 1o
19314353 keal/day?
NS

EMN + PN vs, EN

Both groups
received PN

within 2456 h

of enrollment

for 4 days befors
experimental group
received EN

2 weeks

Energy according
o catabolic rate

31=6 kcal/kg per day

3329 kcal/kg per day
NS

EN + PN vs,
EMN + placeba
Within 24—8 h
of admission

4-7 days

25 keallkg
per day

24.6+4.9 keal/kg
per day
14.2+6.5 keal/kg
per day
<0.0001

* Calorie intake reported as survivors vs. nonsurvivors only: text mports EN + PN group received more calories than the EN group

" 0-3 days
© 4-7 days
4 1-7 days




Characteristics of selected studies
comparing EN + PN with EN

Table 2 Randomized studies evaluating combined EN + PN incritically ill patients. Maximal score: 14 (for methodological quality assessment criteria see Table 1) (EN enteral
nutrition, PN parenteral nutrition, THSA total burm surface area)

Herndon et al. [13] Herndon et al. [14] Dunham et al. [15] Chiarelh et al. [16] Bauer et al. [17]

Population Burns >50% TBSA (n=28)  Burns =50% TBSA (n=3%)  Blunt tauma (a=37) ICU patients medical ICU patients (n=120)
and surgical (n=24)
Methoxds
Concealed randomization Mot sure Mot sure Mot sure Mot sure Mot sure
Intent 1o treat Yes Yes Mo Yes Yes
Blinding i Mo Mo Mo Double
Score i 7 B B 12
Mortality
EM + PN BN 116 (63%) 3 170 (2
EMN J15 (53%) W23 (26%) ) 4 3 180 (3
Infections*
EM + PN
EMN
Length of stay (days)
EM + PN : ; 37«13 hospital 31.2+18.5 hospital;
16.9+11.8 ICU
41+23 hospital 33.7227.7 hospital;
! 12.8 ICU




Methodoelogical assessment criteria

Table 1 Methodalgical quaki
iy dssesmmeni criferia

Criteriom
Bamnddonm mation
Analyzis
Blinding

Patient selectiion

Commparahdlity of

groups 21 hassline
Exteni of follcnw-up
Treatmmeni prodaocal

“oimervenion:™

Chdcorrmes

Soeme (]

Mod applicahle
{Hher

Mod bhnded
Selected patients
ar unzhle o el
Moy o modt sure

< 10K
Poorly desonited
Mo dlescrihexd

o descnibed

Scomea ]

Mol comcea ke o maod same
Mot applicahla

Smgle hlind

Comsecutive elighle
rdienis

Yes

10

Regraducibly descnibed
Descrihed bt nal egual
r mod gure

Partially describedd

Soome 2

micedled randoanme stiom
Imiz=micn fo fradd
Doroble Blmd
Mo applicahle

Mo applicahle

Mo applicahle

Mod applicahle

Well described and all
exjul

Cihjectively defmed

* The exteni fo which antibiotics, nuiritional suppart, vemfilatiom, oxygen, and ranshsions wene
agmplied equally across groups




Do we hiave compelling evidence
for detrimental effects of
combined nutritional support?



Do we hiave compelling evidence
for detrimental effects of
combined nutritional support?

NO!



IHow: can we optimise the use of
Autritional support?
= Standardisation

= Available guidelines
= |_ocal factors



Current algoerithins of Integrated
Autritional support

= Tworexamples
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Suggested' algerithim for
Implementation of nutritional support

Coexisting malnutrition
Trauma
Surgery

Consider early enteral

Consider nutrition

nutritional
support from
days 5-7



Canadian algoerithm

Martin et al CMAJ 2004;170:197 (online)

At ICU admission: Acceptable conditions:
Should this patient be fed? e Tolerating adequate oral diet
* < 24 h to oral intake
Yes e Palliative care

y

Can EN be started within 24 hours? }No—’ Acceptable conditions:

e Acute pancreatitis*
Yes * Enteric anastomosis*
LA * Ischemic bowel
Gastric challenge: Use * Enteric fistula
full-strength concentration e Imminent bowel resection
Consider prokinetic with challenge e Imminent endoscopy
Goal: at least 80% of = Bowel obstruction
requirements at 72 h e High nasogastric losses
Assess q12h e Severe exacerbation of
inflammatory bowel disease

y *May still opt for elemental enteral feeding

Is progression on target to reach No

at least 80% by 72 h? l
YE‘S -

¢ Use prokinetic Begin TPN
e Use postpyloric Reassess q12h for EN eligibility

tube

Y

Increase rate to 100%
of requirements

A * Continue EN to maximum tolerated

, e Supplement with PN

Yes Is goal met? * Continue EN challenges q12h

Fig. 1: Algorithms A, B and C (depicted on this page and the next one) for critical-care nutritional support, developed in 1996"
and used in the intervention hospitals to guide selection and management and assist in the assessment of diarrhea associated
with tube feeding and tolerance to tube feeding, ICU = intensive care unit, EN = enteral nutrition, TPN = total parenteral nutri-
tion, PN = parenteral nutrition, C. = Clostridium. :
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Mean proportion of patients

a
E
z
=3
I
E

p=10.063 C. Paftients not receiving EN or TPN

M, p=0.034
“,
3

A %:\.
S

Mean proportion of patients

Fig. 3: Cluster-specific mean proportions, and 95% confidence intervals, of patients
receiving nutritional support in the appropriately randomized control and interven-
tion hospitals on each study day. Day 1 is the day of ICU admission. The p values
were obtained from a f test of cluster-specific means.
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Table 4: Primary outcomes in the randomized phase

Appropriately randomized hospitals
Actual values Design effect* All 14 hospitals; actual values
Outcome Control Intervention pvalue = C, C, Control  Intervention p value

Hospital mortality rate, % 37 27 0.058 1.79 1.65 37 24 0.047
Mean hospital stay, d 35 25 0.003 20.33 63.29 343 254 0.006
Mean ICU stay, d 11.8 10.9 0.7 9.16 86.63 11.7 10.8 0.65

*The design effect is the ratio of the total number of subjects required with cluster randomization to the number required with simple randomization. For example, if 100

patients were required per group to obtain statistical significance in a mortality-rate difference in a simple randomized trial, 179 and 165 patients per group would be required
in a cluster-randomized trial. The design effects for hospital and ICU stay were obtained with the method of Rao and Scatt™ for the appropriately randomized hospitals.




TPN CAN BE TOXIC...

= \When used inappropriately

= |n patients
" non-malnourished
" aple to eat or to tolerate EN

= [oo early

= Too fast/ teo much

= Unbalanced compesition

= Peor management off complications



IS PN GUILTY??

= No proof of toxicity. of PN

= PN IS « often » necessary in critically: ill
surgical patients

= All routes of feeding shoeuld be used in
ICU patients
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