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Parenteral Nutritional Support in Critical Patients
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Understanding of principles of nutritional support is very important to manage the critically ill patients. We consider and remind the im-
portance of nutritional support. When we start nutritional support, enteral nutrition is considered primarily. However we have to know the
indication and practice of parenteral nutrition. Hereby | review the current guideline for parenteral nutrition and practical points.
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(nutritional goal)
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FIGURE 1. Algorithm of nutritional
support for critically ill patients. EN:
Enteral nutrition, PN : parenteral nutri-
tion.
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TABLE 1. Indications of parenteral nutrition

1. Contraindications of enteral nutrition
1) Hemodynamical instability (Shock)
2) Gastrointestinal failure: perforation, obstruction, ischemia
3) Extensive bowel resection (Short bowel syndrome)
4) High-output fistula or stoma
5) Severe peritonitis
2. Patients who not tolerate enteral nutrition (feeding)
Severe nausea, vomiting, diarrhea, abdominal distension,
abdominal pain
3. Critically ill patients who cannot start enteral nutrition within
24 hours
4, Patients who cannot reach full enteral nutrition after 3days-
supplementary parenteral nutrition

W] oAl 2ol 9, MEY W 7 A 24 2 TE A
A, 7 0] 91% W el AAZ ok F e ol
ojo] Bre Aglolet, ] o AU AT 0] SHHO
2 % 9o wefshor s, A% gL et g A
A& 73 gk,

) A 714

2) A AEES A A

W
~— S~— ~—
o oX
oo

a2 &
o
>
(T (S = = A

¢ (translocation) 2] A
of qlew, ARgo] 7hssitt

U T 24~48AI7E ofufiof] A FgES Al

oX fle 1o
o
o 2o

)
ol
it
_>‘i
;

TRt A S AR S g, B JROR FEA
QJF A lo] E7] ¢h ol | G Ak 50
oJF A9 WS HEse AeEe ket 2hFig, )
) ok TRt 22 Aol AeFlk(Table 1), 2
Pt GO B FUSHA G BRpolH F ope] A%
A7) o] te} chae], o 59l oy A4 Fagel
R A 9ol AW GFS AR

olLX| ZZ&2| ALkt

B A LS AR o] SRRt A| H a3t oA AH]EH(en-
ergy expenditure)& oh= o] Fa3It} 1 d=F 54
H(indirect calorimetry)o] 7P £& o x|t o]-gA)
Algto] wol, ARl Algte] W2 i & oAz A
o] 7| ol Mgt AME-3FaL Qlrt,

o x| axn|ee 817 flal ol H7HA] 5-Al(Table 2)5°]
ARGE|IL QAR A ZhZko] ko] QlojA], U¥bA o R

SEAE] o v A] ARl oF 25 keal/kg® ALtote] S+

lo

ox [



J Neurocrit Care 12010;3 Suppl 2:5108-S114

TABLE 2. Methods for calculation of basal energy expenditure (BEE)

Harris-Benedict Equations (HBE): Calculation of Basal Metabolic Rate (BMR)
Men: BMR=66+(13.7xweight in kg)+(5xheight in cm)-(6.76xage in years)
Women: BMR=655+(9.6xweight in kg)+(1.8xheight in cm)-(4.7xage in years)
Consider stress factor

Fever: BEEx 1.1 (for each C above the normal body temperature)
Mild stress: BEEx1.2

Moderate stress: BEEx1.4

Severe stress: BEEx1.6

Miffin-St. Jeor Euqations
Men: BMR=(10xweight in kg)+(6.25xheight in cm)-(5xage in years)+5
Women: BMR=(10xweight in kg)+(6.25xheight in cm)-(5xage in years)-161

Ireton-Jones Equation for ventilated patients
Energy expenditure=1925-[(10xage in years)+(5xweight in kg)+(281xgender)+(292xtrauma)+(851xburn)]

Rule of thumb
20-30 kcal/kg

gt TABLE 3. Daily Requirements for vitamins and trace elements
Enteral dose Parenteral dose

Et=>3l=(Carbohydrate) Vitamin

o) Hefo] BABRO 1 ¢ T 3 4 keald] o U]AE UIS Vitamin A 1,000 pg 3,3001U
o] W}, BhpsHE-S vtk ofju & (non—protein energy)2) zg:::g (B:” 63 r:gg ] Og Engg
60~70%%5 sashH, 22 2 g/kg/day, 100~120 g/dayE Vitamin D 5ug 200U
Fo sh, Hfj 7 g/kg/dayE EA YEF gt Vitamin E 10 mg 101U
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4 o R (80~140 mg/dL) FAI3H7] 8 H=4< 2l Biotin 150 pg 60 ug
=9 2787 Qs Folate 400 pg 400 pg

Trace elements

IIE'J(LIpids) Chromium 200 ug 15 ug
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HZEA A (Medium chain triglyceride: MCT), 222 @ Zinc 15mg 4mg
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TABLE 4. Summary of current guidelines for parenteral nutrition
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Canadian ESPEN ASPEN-SCCM
Starting methods Enteral Enteral Enteral
Start timing 24~48 hr 24~48 hr 24~48 hr
Indications of PN Do not use PN in patients with 1) Patients who do not have 1) Previously healthy: after the

intact gastrointestinal tract

Timing of PN

Calorie requiremtn Indirect caloremetry
25 kcal/kg/day

Components of nutrients Avoid lipid

normal nutrition within 3 days
2) If EN is contraindicated
3) if patients cannot tolerate EN

Within 24~48 hr, if PN is indicated
25 kcal/kg/day

(increasing to target over 2~3 days)
CHO: >2g/kg/day

(soy-bean based lipid emulsion) (100~120 mg/day)

(PN <10 days)

Glycemic control 140 mg/dL (8 mmol/L)
Immuno-nutrient Supply vitamin/trace elements
Selenium (2)
IV glutamine with PN

(maximum 5 mg/kg/min)
Lipid: 0.7~1.5 g/kg/day
Amino acids: 1.3~1.5 g/kg/day IBW)*
<180 mg/dL
Supply vitamin/trace elements
Glutamine: 0.2~0.4 g/kg/day
Fish oil (Q-3 fattly acid):

decrease length of stay

first 7 days of hospitalization,
when EN is not available
2) Protein-calorie malnutrition:
EN is not feasible, start PN
as soon as possible
3) Use of PN 27 days
Above description
Indirect caloremetry
25 kcal/kg/day (2)
Permissive underfeeding:
<80% of calculated calorie
Avoid lipid (soy-bean based
lipid emulsion) (PN <10 days))

Supply vitamin/trace elements
IV glutamine with PN
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TABLE 5. Potential Complications of Parenteral nutrition
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o= Gastrointestinal complications

Hepatic dysfunction
Steatohepatitis
Hyperbilirubinemia

Hyperglycemia

Hypertriglyceridemia

Refeeding syndrome

Mucosal atrophy
Bacterial translocation

Acalculous cholecystitis
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1 Glycogenolysis,
Gluconeogenesis Liver
Protein catabolism

Hypokalemia Cardiac dysfuncion

Hypomagnesemia RS

Hypophosphatemia PiTlE

I . Decreased stroke volume

Thiamine deficiency

Respiratory dyfunction
Dyspnea

Pulmonary edema

Water & salt retention

Respiratory failure
Neurologic dysfuncion
Weakness
Confusion/Disorientation
Seizure/Coma/Death

1 Protein production Hematologic dysfunction

Glucose uptake Garstrointestinal

Utilization of thiamine Nausea/Vomiting/Constipation

Cell Uptake of K+, Mg?", PO 2 Vitamin/Thiamine deficiency

Encephalopathy

Protein, fat, mineral

electrolyte, vitamin

depleion

‘V\Locﬁc acidosis

Nutritonal support
FIGURE 2. Pathogenesis and clinical
signs of refeeding syndrome.

(CHO: major source)
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Bl U]"ra] G}J—X} gtk
1) G Aol Zagrt?
2) Y& A HH2?
3) Alg A at2?
25 kecal/kg/day (15~20 kcal/kg/day 2 A]&}5}o]
A A8 S55)
Refeeding syndrome 52]
4) Bas JFae?
CHO: 60~70% of Non—protein calorie
Glycemic control: 80~140 mg/dL
Lipid: 30~40% of Non—protein calorie
Use of ®—3 fatty acid
Amino acid: 0.8~1.5 g/kg/day
Glutamine: Consider to use
Normal liver & kidney function: 1.2~1.5 g/kg/day
Liver failure/Cholestasis: 0.6~1.0 g/kg/day
Renal failure without renal replacement therapy:
0.6~1.0 g/kg/day
Renal failure with renal replacement therapy: 1,2~
2.0 g/kg/day

. Arachidonic acid
’ . (membrance phospholipids)

COX-2

D-series 2-series PG 4-series LT
resolvins, efx & TX
Anti- Anti- inflammatory
inlammatory effects

inflammatory

effects sffects

NFkB

Inimmatory
effects
(cytokines)
\ cox-2 | | s10x |
Eseries 3-series PG 5-series LT
recolvins & /
Anti- Less
inflammatory Inflammatory
effects effects than 2
/4-series

FIGURE 3. Anti-inflammatory effects of w-3 fatty acids.
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