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— Enteral Nutrition Support

— Parenteral Nutrition Support

e Immunonutrition



Nutritional Support

 Enteral Nutrition

e Parenteral Nutrition
— TPN(total parenteral nutrition)

— PPN(peripheral parenteral nutrition)



Enteral Nutrition2| &2

 Nutritional support via placement

through the nose, esophagus, stomach,

or intestines (duodenum or jejunum)

— Tube feedings
— Must have functioning GI tract

— IF THE GUT WORKS, USE IT!



Enteral Nutrition o| &FA

 Early discharge from the ICU & Hospital

3 days less dialysis

a reduced cost for the hospitalization of approximately US

$1600

NEIM 2011. Aug 11, 365(6):506-17

Fewer infectious complications

Early gut function

Therap Adv Gastroenterol. 2013 Mar: 6(2): 157-167.
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Enteral Nutrition o| &FA

« Physiologic

- dUITUN S5 =7l BLL S8 /IS (HRE, peptide.)

— 7Ol A systemic circulation M CHA} =HE0| HAHE O 20t 9l
B9l 0| 80| 7ts

— Small bowel bacterial overgrowth | , bacterial translocation |

— Preserve gut integrity

 Safety
- dUIYo BAEQl FIHE 2#H SES, A 2HH 2-HS |
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Table 2. Overview of outcomes: enteral versus parenteral nutrition in pancreatitis (4= statistically significant
decrease with enteral nutrition].




Complication of Enteral Nutrition

Access problems (tube obstruction)

Administration problems (aspiration)

GI complications (diarrhea)

Metabolic complications (overhydration)



Enteral Nutrition Approach

Woenteric Routles
Nascgastnc
Nasoduodona

ceavaens f",]f;:-...-.‘, inal

« Nasogastric tube

- 7td B0l AkE

« Nasoduodenal, Nasojejunal

tube
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Enteral Nutrition Approach

» (Gastrostomy
— =2 4= O|AO| A7U|7H
Wi

880 U He R0 HE




X O| HIHH
=

Enteral nutrition 2| ==¢! Hl

« Continuous method (infusion pump)
— Slow rate of 50~150ml/hr for 12 to 24 hrs

- A%OoE FQ, YY£ B4 oY

1 oL g1

— ABR, ventilator care SFAFO|A| &t

 Intermediate method (gravity drip)

R — .

— Stomach ©

» Bolus method (syringe)

— 300ml Of&f
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Figure 1

Algorithm for clinical management of enteral nutrition-associated diarrhea

Fecal
impaction

o

No Try partially hydrolysed
Diarrhea for more than »| cause _> guar gum formulae or a
two days found FODMIDApF;—rfErlfne'i[figrmula,
Rectal B | Screening for |-
Kwashiorkor? Check EN output A Antibiotics? C. difficile Laxatives?
examination toxins

Add trace
elements

Stop if

possible

Metronidazole

Stop

) m lii?;ﬁf l Extraction l

Current Obinion in Gastroenterology 2011,27:1562-159
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Diarrhea during enteral nutrition

. SOl SES 30|T A3 ¥2 59T}
c DY FYAUS 2O M0 HEY W BT

« Mg EE+= Sorbitol & 2 2ot Gl irritant & LI|oHC}
+ XX|% 0|, Fiber & E#SH Al0| I
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Parenteral Nutrition Definition

ATLs AKX FL 2A0A HE T2 O|L SH8U=S S

Qf(total parenteral nutrition: TPN)
@)

of
o
o FXHOH Ak (peripheral parenteral nutrition: PPN)
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|7|' Ejl'o

| Ef (AIDS short bowel syndrome)

oo
01"
ol

Catheter - 7|8

% . hyperosmolarity,
hyperglycemia, hypoglycemia,
hypokalemia, hyponatremia,
hyperchloremic metabolic acidosis . .

5, Cholecystitis

OH

ST 7150 HAY f

AE7|ZH0] 5% OfLi & I

>
2

1,200~1,500 mOsml/L

600 ~ 900 mOsml/L

T
=

900 mOsml/L o= &

Il
0
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PPN induced Phlebitis

« 48~72hr OtC} IV route change

« ZOalo| AFEOFD| 900 mMOsm = o ™ Ot=l (ESE 600 mOsm O|5} AIE)

- S0 &2 @0 oY Us @Y a5 7ol XY XS SH AHE
+ oFE AMLE

— OofO| At 1% & 100 mOsm
— Dextrose 1% & 50 mOsm
— X g8 1% T 1.7 mOsm
— Calcium gluconate 1.4 mOsm

— Sodium 2 mOsm
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« Carbohydrate

— Glucose or dextrose monohydrate

— 3.4 kcal/g
* Amino acid

— MAoff k2l 3.5% ~ 15% 7/bK| B &SN 4 Keal/g 2| @%= B
» Fat

— 9 kcal/g

— 10% emulsion = 1.1kcal /ml

— 20% emulsion = 2 kcal /ml



+ 0.36g/ kg / Hr

« Excess glucose causes
— Hyperglycemia
— Hyperosmolarity
— Lipogenesis -> fatty liver

— Increased minute ventilation, CO2 production, O2 consumption



Lipid Emulsion

« Sl €29 4~10% & lipid
A 2

Ab(Essential fatty acid) o] @ 2

. YA PN Y A AEQ0] 900 mOsm O[3+ [} X 0|
O =)

= O
2, g2 a2 fldl Lipid emulsion 2 Z0| AtE

«ILTT®  sAMSUNG MEDICAL CENTER



Lipid Emulsion

- FH| FZo| 40% DjRoZ Z3

. 5 22| 60% 0|4 B

il
>
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19
olr

i
Rl
Of
ot
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« Daily lipid supply | &H

— Albumin & THERA Sf

0x
O o

57t
— Glucose tolerance &fAH DM 3HAFO| A insulin @ A2F ZkA

— CO2 retention | Q= =X CO2 |
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+ TG > 400 mg/dl & 87 #EE8s €22 = U52=

stop!

 Lipid emulsion 9| 7|&&F2 O 10% Lipid 500ml

- o Al 12A|ZH0 24 HE9| =8



« Mild to moderate stress : 1.2 ~ 1.5 g protein/kg IBW

« Burn or sepsis: 2.5 g protein/kg IBW



Z2-in—1
{two—n-one formulation)
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Nutritional monitoring

Al &# baseline = Zt At OHE =l ZHAL
E Y
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Immunonutrition

and critical illness

Nutrition 26 (2010) 701-/0/7



History of Immunonutrition

e 1990 : Alexander & Shriners burn formula

— Arginine, omega -3 fatty acid, nucleotide, Vit A, C, Zinc

« 1992 : Daly’s formula
— Major elective surgery for upper GI malignancy

— Arginine, omega -3 fatty acid, nucleotide
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Baseline Nutrition —

"Metabolic Resuscitation”

« Addressing nutritional needs in the critically ill early and
adequately improves outcome

— Mortality
— Reduction ICU days and Ventilator days
— Improved wound healing

— Reduction in infection rates

« Malnutrition impairs immune function
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What Is iImmunonutrition?

e Immunonutrition O|2t A3, H|AFAN route & £5}0
dab @ =FE O 0 EFO| nutrient & FIot= HAlo =
post op state, trauma, infection & critical illness 2tX=
Of| AIA| &lSt= pharmacological effect & H7| 2|l At
=IC}
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« Antioxidants, vitamins, trace elements (Fe, Zn, Cu, Se)

e Macronutrients: arginine, glutamine

e Fish oils



Rationale for immunonutrition

« SIRS response:
— Innate + adaptive immunity
— Pro-inflammatory mediators (TNF, IL-1, prostaglandin,

leukotriene...)

 Excessive SIRS

— Prolonged, overwhelming systemic inflammation

— overexpression of inflammatory cytokines => mitochondrial

damage

— ARDS, septic shock, MOF
«ILTT®  sAMSUNG MEDICAL CENTER



Rationale for immunonutrition

* CARS (Compensatory anti-inflammatory
response syndrome)
— Transient down-reqgulation adaptive immunity
— Prevent downstream damage organs
— Leukocyte apoptosis and deactivation
— Limit inflammatory response and organ damage

but may increase susceptibility to infection.



Efficacy of immunonutrition

« Montejo et al reviewed 26 studies on immunonutrition in critically

ill. Meta analysis :

— | incidence abdominal sepsis (OR 0.26)

— | incidence nosocomial pneumonia (OR 0.54) and bacteremia
(OR 0.45)

— | time on mechanical ventilation, ICU stay, hospital stay

Clin nutr. 2009,22:221-223
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« Vit E : PUFA(polyunsaturated fatty acid) @ 74| M2 SX|0 58

T

Vit A & carotinoid — I|& Sl g, Moto| HIQ| 7|
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ZINC

|

74
= (4

- oKX 25 X|H, &4 St

— DY Mz %= ZHA, cytokine 2H| H3} -> T,B, CHAIM|Z, NK T cell off ¥st

— Glucocorticoid &H| &7
« Cander et al — serum zinc levels inversely proportional to SOFA

scores and organ failure.
« Besecker et al — as zinc levels decreased, cytokine levels (IL6 and
IL-8 especially) increased

« No studies have demonstrated significant difference in mortality

or length of stay
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Selenium

« Manzanares et al — high dose selenium administration
(2000mcg bolus then 1600mcg/day) in critically ill

patients decreased SOFA scores and VAP rates

« German multicenter trial Angstwurm et al found
reduced mortality in patients with severe sepsis and
septic shock in patients who received 1000mcg

selenium daily for 14 days.
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Glutamine

« 2 HZ=(bowel integrity) S X|0f E+A

— maintaining gut barrier function by providing fuel for

enterocytes

 Antioxidant effects

e Glutamine E= A| I &

oot &A1 |

—

ol
1
m+>
s
o
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i
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Glutamine

 Fuentes et al:

— Glutamine supplementation reduced mortality in
patients with peritonitis

 Enteral glutamine decreased mucositis in
patients receiving chemotherapy

« Wernerman et al:
— Multicenter, RCT
— IV glutamine dipeptide reduced mortality
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Arginine

« Arginine is essential in CERTAIN TYPES of critical illness.

 Beneficial effects:
— Secretagogue for release of anabolic hormones (GH, IGF)
— Supporting immune (especially T-cell) function
— Detoxification of ammonia
— Improving wound healing via metabolism of polyamines to

proline

« BUT excessive production linked to mortality in

Septic ShOCk (3 StUdIeS) «ILTT®  sAMSUNG MEDICAL CENTER



Harm

Benefit

Elective surgery
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Fish Oil




Evidence for fish ol

» ARDS or ALI effects demonstrated in 3
major RCT
— | duration ventilation
— | ICU and hospital stay
— | new organ failure
— 2 studies also showed mortality reduction



Study characteristic Gadek et al. (1999)+ Singer et al. (2006)* Pontes-Arruda et al. (2006)**

Population ARDS, n=146 ALL n=100 Severe sepsis, n= 165
Design PR,C,DB PR, C PR, C,DB
Mean fatty acid intake
EPA (g/day) 6.9 54 49
DHA (g/day) 29 25 2.2
GLA (g/day) 5.8 5.1 4.6
Significant findings*
Improved oxygenation Yes Yes' Yes
Reduced ICU length of stay Yes No Yes
Reduced ventilator time Yes Yes® Yes
Reduced 28-day mortality No Yes Yes
Reduced new organ failure Yes Not assessed Yes
* Statistically significant (P < 0.05).
*Days 4 and7 only.
*Day 7 only.

Abbreviations: P, prospective; R, randomized; C, controlled; DB, double blind; EPA, eicosapentaenoic acid; DHA, docosahexaenoic acid;
GLA, gamma-linolenic acid; ALl, acute lung injury; ARDS, acute respiratory distress syndrome; FA, fatty acid.



When to use what???

 Guidelines:

— Canadian Clinical Practice Guidelines (CCPG)
— European Society of Parenteral and Enteral Nutrition (ESPEN)

— Society of Critical Care Medicine and American society of
Enteral and Parenteral nutrition (SCCM/ASPEN)
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Immune nutrients for specific patient populations: summary of clinical practice recommendations

Nutrients Elective surgery General Septic Trauma Burns ALI{ARDS
Arginine’
CCPG No rec No benefit Harm No benefit No benefit No benefit
ESPEN Benefit (B) No rec Benefit (mild) (B) Benefit (B) No rec No rec
Harm (severe) (B)
SCCM/ASPEN Benefit (A) Poss benefit (A) Poss benefit (mild/mod) (B) Benefit (A) Benefit (A) No rec
Poss harm (severe) (B)
Glutaminet
CCPG No rec No rec No rec Poss benefit Poss benefit No rec
ESPEN No rec No rec No rec Benefit (A) Benefit (A) No rec
SCCM/ASPEN No rec Poss benefit (B) No rec Poss benefit (B) Poss benefit (B) No rec
-3 fatty acids?
CCPG No rec No rec No rec No rec No rec Benefit
ESPEN No rec No rec No rec No rec No rec Benefit (B)
SCCM/ASPEN No rec No rec No rec No rec No rec Benefit (A)
Antioxidants®
CCPG No rec Poss benefit No rec No rec No rec No rec
ESPEN No rec No rec No rec No rec Benefit (A) No rec
SCCM/ASPEN No rec Benefit (B) Benefit (B) Benefit (B) Benefit (B) Benefit (B)

« Arginine administered in context of immune-enhancing diet that also contains fish oil, antioxidants, + nucleotides.
T Enteral glutamine added to enteral nutrition regimen.

! Fish-oil-derived -3 fatty acids (EPA and DHA) administered in context of immune-enhancing diet that also contains borage oil and antioxidants.
! Antioxidant vitamins {including selenium) and trace elements,
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