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GOALS

Understand the medical decision
BFECESSES) ol evidence hased medicine:

Comprehend the Impact of the histony and
science ofi Parenteral and Enterall nuithtion.

Optimize outcomes and reduce
complicaniens In the nuthtienalland total
care ofi patients.



OBJECTIVES

Employ’ Evidence Based MEedicine and other such
analytic technigues; ter eptimize patient care.

Descrikhe the indications; for initiating Nutrtional
SUPPOIt.

Delineate: the risks' anal benefits of Parenteral
and Enteral’ stpport fier Comnmon diISEases.

Synthesize nutritional support therapies for:
complex patients.



Definition

NUEtIenR = e nUiture or grow.
Suppert = te belster oI strengthen




Definition

ENEray.
a Generate ATk
m Storage

Building Blocks
s Buildilean tissue
u Create enzymes

SUPERVISOrS
5 HOrmMones




Players

ERergy’— Pretein 4 cal/gm, Lipid Scal/gm
and Carbehydrate 4-cal/gm

Building blecks — protein, lipids, trace
elements

SUpenvisers — Insulin;, glucagoen;, grewin
nermone; IGE, epinephrne;, endegenous
sterolds, prostagiandins, inflanmmateny
mediaters and vascular meadiators



Definitions
Normal Vietabpolism

Noermmal physieloagy.— insulin

s Maitaia carcass — repair andirenuild

s Store excess energy. for lean times

x IR conjunRction withiwerk = bulla lean tissue
s Marked by euglycemia and nitrogen balance

Normal response - evolution



INSULIN

Anabelic hormoene

Premotes glucose
Uptake (noet rate of
exidation)

ERRANCES protein,
glycegen andl fiat
Synthesis




Metabolism of Starvation

Drivenr by lew insulin:levels

Sequential analinear decay:

s CONsSUME carcass — Mo EXOgENOUS SOUNCE ofi protein or
Enengy.

s Consume: energy. Steres
s Reduce Work — Conserve energy.

a Marked by hypoglycemia and negatve nitregen
palance

EVenits — bedrest, Infections, skini Breakdewn
and death — at 70% BV, about 120 days



Metalholic Response to Stress

Counter-regulatery’ Hermones - catecholamines;
glucagon, ACTH, etc....

EBI - EloW, phases

s Censume carcass — repair and fight Infiection
n Consume excess energy
s Reduce Werk — COnSernve eneray

x Viarkead by hyperglycemia and negatve nitiegen
palance

Deleterious - prelengation / sequential



Mediaters ofi the: Hyperglycemic
RESPONSE

Glucagon

s Increased! glUCONEGYENESIS

x Increased nepatic glycegenelysis
Epinephnne

s Increased gllCONEGYENESIS

a Skeletall muscle isulin resistance
x Increased! lypolysisiand FEA

s Suppression of insulin' resistance



Mediaters ofi the: Hyperglycemic
RESPONSE

Growih Hermoene

a Skeletall muscle mnsulin resistance
x Increased lipolysis

» Increased gllconEegENEsSIS

fiumor Necrosis Factor
n Skeletal muscle iasulin resistance
s Hepatic Insulin’ resistance



Mediaters ofi the: Hyperglycemic
RESPONSE

Noerepinephrne

s Increased! lipoly/sis

s lncreased gluconeegenesis
Glucocorticolds

s Skeletal musecle insulin resistance

x Increased! lypolysis

s Gluconeegenesis Increasead

Cortisol

s Reduced skeletal muscle insulin sensitivity




Evidence Based Medicine

Best Practices hased
onl decumented
efficacy/

Llterature: review.
technigues; anad
analysis to derve
guidelines.




Definitions -
EBV andl Guidelines

... the conscientious;, explicit and judicious use: of current
Pest evidence In making decisions about the care of
Individuall patients...”

a Sackett, 5/1/J 1996

“Systematically: developed statements to assist
PrACLIONENS and patients decisions anoui apprepriate
nealthcare fier specific clinicall circumstances.

slnstitute: of Medicine



Evidence Based Medicine

Lack of research
P00 Study design
=AUty analysis
Misinterpretation

Extension and/or
Misapplication




Alternatives, tor EBM

Eminence- grey. hair

\/ehemenece — beat
ORE’'S chest

Eloguence — Armiani
SuUIt and BIg Werads

Providence — \What
Would Jesus Do?

Dififendence — ne
preblen, mon!

NEN/eUSAESS —
itigataphehia

Confidence -
SuUrgeonesgue

Issacs and Fitzgerald. BMJ 1999
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Nutrition Guidelines

ASPEN %

ACCP *

Canadian
= Newest

s Slupported

= \/alidated
m criticalcarenutrition.com

X



Nutrition Game Plan

Wiy eed?
Who to feed?
What te: feed?
When te feed?

Where to feed?



Prime Directive

4 Primitm nenrNocere: = “/Arst, Do Ao Han:!
5 LIVE Ionge| anal presper.



Wiy Eeed: 7

Intuitively legical

Improve outcomes:
Sulvival, Decreased infections;
Complications, Cost

Therapeutic manipulatien



Cumulative Energy: Deficit

Cumulative aeficit directly: related to

Infiections; LOS, complications;, vent: days
Chielere Clin NUtrt 24:503:2005

Reducing deficit Impreves:

a Infections(24%)r and complications (24%),
LOS (16 aays).
Traylor CCVI 27:2525;1999
s LOS (10 days), Mortality (10%)
Martin: CMAJ 170:1977;2004



Who to Feed

Lean Tissue: - Lost or Threatened
ime - 5-7 aay rule
Metabelismi - Hypoe-, Hyper-... Normmal

Slipperting data : Intuitve, Teleclegical,
PRCI - equivecal, VA ceoperative

Particular 1o, general reasening



Who to Feed
Nutritional Assessment

SUBJECTIVE OBJECTIVE AUTOMATIC

Appearance  Labs Time
Disease ‘Metrics Disease
SGA Function Technical

Formulae



Nutritional Assessment

Recent tnintended
Welght loss
m 10#/month

Decreased lean or lipia
tISsues

Decreased! functionality.
Albuminslevels

[DISease Process afifecting
Intake or digestion




What to Feed?

Eneragy - glucese, lipids, protein

Precursers; - proteim; lipids, trace
elements, phoespherls

Slimy/, Vet satisiying - preparea; proaucts
Adapt 1o patient status
Ohey the Prme Directive!



Substrate Utilization and the
SIIEess REspPonse

Protern Catanolism

s Used for synthesis; off acute phase respoense
Proteins

s Reguiread fier thermegenesis
s Precursers; for tissue: repair
s Immune function

2 Amine acids; previded for hepatic
gluconeegenesis




Substrate Utilization and the
SIIEess REspPonse

Protern Catanolism

Eatty ACIdS

s Energy seurcee. for cardiac and skeletal
muscles

n Utilization in the liver and other tiISSUes
s Epinephnne-inducedilipelysis

s Hyperglycemia andlresulting elevated 1nasulin
levels prevents mohilization from fat stores



Substrate Utilization and the
SIIEess REspPonse

Protein Catanolism
Eatty ACIdS

Glucese
x Fuel for central nernvous system
x Reguired for woeund healing

s Energy for the activation: of the Immune
system

s Hepatic gluconeegenesis NOT suppressed by
glucese administration!



How! te Feed

Goal directed - 25 keal/kg, 1.5 -2 gm
protein/kg

Adjust for Pedy andl disease

AvVoid overfeeding - mele Isinot better
Manipulater metabelic milieu

Constant crtical care

Do ne harm



When to Feed

Patient and [DiSease: specific - availanility
ef route

Eiver day; rule
Metabolic resuscitation

Stipperting data: Vany: studies (Vieore,
Daly, Alexander;, ...) Improved eutcome, +
Infiections withrearly feeding



Enteral v. IVF

Infections decrease 28%;, (p<0.03)
LOS decreases) 1 day (p<0.001)

Mertality: decreases 74% (9<0:06)
n [Lewis BIMJ 323:1; 2001
s McClave JPEN 30:143;2006



Early v. Later Enteral

DEcrease Infection
Decrease LOS 2.2 ¢

0y 55%; (j9=0.0006)
ays; (p=0.0004)

Decliease mortality
n Mark CCNV 29:2265

0y 35%0, (p=0.06)
S 20)0)¢1

a Heylandl JPENI 27285552003, 2007



1 No guts, no glory |

1 Run It up tne gut!

SA mIgnty
IOKFLrESS ISfour:




TPN v. Enteral History

Central \V/enous) Access — Aubaniac: 1952
Pudick and Wilmere 1968

Widespread Application- late 70s andl "80s
Moore — Needle J — late "80s

VA Cepperative — eaily 90s

Kudsk = Penetratuing| Patients - late "90s



Canadian Clinical Practice
Guidelines - 2007

Strengly’ Recommend
s Enteral

Recommend

s <480 Omega 3, Glut in Trauma/Burns;, No
Arg|, Polymernic, SB feeas

Consider/lnsukficient: Data
s Everything else



Enteral V. Parenterail

Kudsk et al. A Surg. — as.

7992 Ay

PRCT 98 pts., ATl =15 2511

TPNV. Jejunostemy, 2077 PN
<24 [rs. fed 151 ENT
Septic mornbidity e B

Reduced pneumonia, E/ = 5

Intra-albd, line sepsis
I enteral

PNU ABD LIN



GUT

Alterations In blieod
flew

s Noeravteregulation
s [Digestion continues

Alterations In
PErmeanIiby,

Decreased cell
replicatien/ Villifheight
x |Lack ofi enteral feeding
x Less of glutamine




Gut Epithelitm

Largest Surface Area
(300 m?)

Cellularjunction width

Cellular Proeliferation
Ol ApPOPLOSIS
NeUreendocrHne
potential




ANQry: Bacteria

LY
‘@;@ = Display “Aggressive”
POSLUIE

;@ . Develop Pill
S
’@ _ f“/iOf*‘Jj <l FJJF‘HJ 0)f]

@ s@ @ celllwall



Mucosal Immune System

Largest lymph system

2eyer’s patehes, LN,
amina propra and 1E
Vimphoecyles

Altered # with stress




“Viotor of Sepsis”

Intestinal Epithelium

< Barrier

Angry Bacteria

Immune System Commensal Bacteria

Clark and Coopersmith.
SHOCK 2007



Crosstalk

Barrier
Apoptosis, cell juncti Translocation,
mucin, NF —
kappa beta
ppenia
Lymphocytes Bacteria

CYTOKINES, NO, LYMPHOKINES, RECEPTORS



Enteral Nutrition Indications

EVER/one
EVern/noady.

Need access and
egress

Any. medical or surgical
diagnesis




Contraindications to Enteral
Eeedings

IHIghr eutpuit Fistula
Qstruction
Metalolic needs
Enterali intelerance




Impact of the Amount of Enteral

Formula Delivered to the ICU Patient

Actual formula delivery.

a Deliveny off 14-18 keal/kg/aay: or 60-70% of enteral
feeding goal associated with shortened LOS and
ventilater days and withi reduced Infectious
complications

s Obese patients receiving < 18 keal/kg had a shorter
ICUFLOS andi fewer antikietic days than these
rfeceving greater eneray. delivery

s Neradeguate studies; demonstrate an impact on
mortality’ or hespital cest related 1o enteral formula
delivery



Complications; of Enteral Nutritien

Jiube related
a Malpesition

Gl related
a Diarrhea
a Dietary

s Demand




Parenteral Nutrition

IHYPEresmolar
concentrations: of
glucese and amine
aclds... and mayiee
lipIds
Reguires central
VVENOUS aCCEeSS




TPN

Allews nen-interactive
feedings

Can restore nutrent
Ol eneray. deficits

Metabolic and
electrolyie
resuscitation




TPN Troubles

Cash or
il Serve Credit

o ARMC |

Reguires crtical care
= NKHHC

s Electrolytes

a Hyperglycemia
ABsent nutrents

a Glutamine

s Omega 3 olls

Lipid infusiens

x Omega 6

Central' line' preblems

Cost



Indications for TPN

Eistula
Eallure off enteral diet
Short gut




Enteral V. Parenteral

Early Enteral

a <48 heurs

s Goal

5 day rule

FRPIN enly afiter: 7 days

Convert ter enteral
ASAP




ED

38/ y/0 man —
eplgastric pain,
VOmIting

Chroenic ETOH,
CAreNIC pancreatitis
BP 90's, BD = -10,
Eeprile

CT = edema



ED

CT scan
Eluids
NUtHten?22




Early’ Enteral Iin Pancreatitis

Impreve Gutcome
Amelierate disease
Avoid Complications




Reducingl Inflammation

Pancreatic rest

Resuscitation and
avolading Second
NI/MSOFE

Stimulate: InhinIters

I
w
| =3 " A

-
S

il

|



Pancreas On/Off

On Offfl

s Feedings n Peptides
= Fat GLP -1
s Gastric el

n Low EFat Feeds

x PYY demonstrated to
reduce histo) changes,
IL — 6 levels; prevent
death

Grise et al. Pancreas 2002 24:90.



Fherapy

Aggressive
resuscitation

<8 ieurs feeding
oW 1| fat

Reduction 1n
ICU/NISOE

7 day: Moertality,
s MSOF = 50%
x No MSOE = 0%

McClave JPEN 2006 30:143
Johnson et al. Gut 2005



Case Two

75 Y/ Woeman

x Sigmoid colectemy. for
cancer

a PMIH — DM HTIN

POD #5

n Eever, >BP, PEMtonItis

= Apastemotic
dehiscence at OR

ICU

s P:iF<250, BD = -10,
u/er marginal




= £

nen terFeed?
nere o Feed?

nat to Eeed?

ICU




Manipulate Metabolism

Maintai Euglycemia

Omega 3 fatty’ acids
x Alter PG and EC

Glutamine
s Gut fuel

ProbPIotIcS
m Restore normal flora




Risk factors for stress
ypenrglycemia in crtical iliness

Pre-existing dialetes
mellitus
s |nsulin’ Deficiency.

Infitsien ofi PrESSersS
= IRsulin resistance

Ohesity

= |nRsulin resistance
Ading
x |Insulin deficiency.

Sepsis

x Insulin deficiency’ &
resistance

Glucecoerticeld therapy.

s Insulin: resistance

Bed! rest

s Reduced skeletal
muscle insulin
Sensitivity



Observational Studies

Mereidity,

Admit EBG >126/2 random BG > 200
associated withr 29% more ICUradmits In nen-
DM patients.

Admit BG = 8.0-10" mmolf inrnen=-DV with M
assoeclated with rsk: off CHE or cardieogenic
shock.

Single BG = 220 in DM POD; #1 had serieus
Infiection| rates 5.7 x igher than DM pest op
WithiBG < 220.



Observational Studies

Mertality: (cont'd)

Mean BG values in ICU med/surg patients were higher in
nen-sunvivers (163 mag/dl) than: survivers (124° mg/al).
Lowest mertality: oceurred amoengel patients with mean; BG 80-
99 mg/dl:




Intervention Trial

Prospective, randomizead; controllied tiral
Suljects: surgical ventilated ICU patients, n=1548.

Irreatment groups

s Group 1: Conventional treatment - I\ insulin nfusion
enly iFBG =215, then maintenance: oii BG 180-200:.

s Group 2: 11T - IV insulin infusion: ter maintain BG 80-110.



Bacteremia

Prolonged Abx
(>10d)

Dialysis/CVVH

Critical illiness
polyneuropathy

Prolonged
ventilation (>14 d)

Prolonged ICU
stay (>14d)

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

0

20 40 60
Relative Risk Reduction (%)



Mortality in ICU patients receiving II'T vs conventional therapy

251
> 20
g
ol Tl
§ (] Conv
o 101 LT
N

511

ALl

All pts ICU>5d



Recommendations

I the: critically 1 patient With diaketes:

a Scheduled msulintwilltikely ver required wihile
feceving nutrition suppert I previously: en oral
agent or insulin’ pror te admissien (OK to use SO
Intermeaiates)

a Aggressive: Sliding Scale 1o accompany: S©
scheduled insulin

x [ tnable ter attain BG kelow: 180 ma/dl (in ICUFs)
With: S@' scheduled insulin’ regimen, consider the
USe ofi Intravenous Infusion



=9 mm

FRUQ =>IL Flank

HOW: many: tues?




OR

J=tuhe 2
G-tube 7
Eermula 7
RouUte: 7




Pre-Op/Post Op

POSt pyloric fieeding
s Reduce NPO Time

Open Abdomen @
Eeedings

= Speed
Clesure/Improeve
eutcome

Trophic Effects
» Fistula clostre

i




Questions ?




Review

NUitritien; SUpport
Provide Specific needs

Proevide therapeutic
care

Enteral =>>=Parenteral
Prevent Complications

Use availanple
Evidence: Based Data







