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Parenteral Nutrition
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Table 1. Clinical Situations That May Benefit from Paren-
teral Nutrition Support

Medical
Prematurity/low birth weight
Inflamatory bowel disease
Major trauma
Severe burn
Sepsis with ileus
Severe malabsorption syndrome
Immune deficiency disorders(AIDS?)
Severe respiratory distress(ECMO”)
Short-bowel syndrome
Nectrotizing enterocolitis
Neoplasm(adjunctive therapy)
Radiation therapy
Chemotherapy-induced gastrointestinal injury
Pancreatitis
Bone marrow transplantation
Pseudoobstruction syndrome
Surgical
Pre- and postoperative support
Short-bowel syndrome
Gastroschisis/omphalocele
Postoperative complications(ileus, fistulas)
Other congenital malformations

ECMO : extracorporeal membrane oxygenation
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W A9} nlsle] JuAN Y AR AEE Hrleit) ¥R Table 2. Daily Parenteral Nutrition Fluid Requirements Ac-
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FAL et SHE(FgEH IR FAX314)E FAs A
WA Er @ gere wsbak Body weight Maintenance parentral fluid requirements
g% g, magny sdsdd el 2% v 5¢ 0 010 ke 100 mL/kg
o oy _ - - - 10-20 kg 100 mL+50 mL/kg over 10 kg
é;q ojok Alg o] = 7} o_Q_zﬂ. tséyq O]"jlﬂ% R o
gstel Y Aulel Wil oled. AR LF el 00 ke 1500 mL+20 mL/kg over 20 kg
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3k x| Folt) oF-o] AdRNIFF o] S x| et #HE Patient age group Estimated daily caloric requirements
= A% e A Al Au wgbsl) 124kt (o
2 Z=ze AR 1o &5 vhgo] vERdt, Edawd Low birth weight 150 keal/kg
= o) 89 ® Zy] wWio] whrzke] Utk Abele] W PI}OHI@I birth weight  100-120 kcal/kg
I - . _ _ ediatric
S @ was A Adel U Ww AP AER o 100 keal/ke
AHEE QY 10-20 kg 1,000 kecal+50 keal/kg for every kg
~on . >10 kg
2. AL =2 >20 kg 1,500 keal +20 keal/kg for every kg
- o == . >20 k
Sof 3} 7z BeFL o] 4AF(ideal body weight) o o &
B3to] 4 ANFETHTable 2, 3). 104 ©]7%+9] AolellA] A4, 1- 7 vears old 75-90 kcal/kg
AF AHS 4 thS Harris-Benedict 342 ©]&3lo] 7] 7-12 years old 65-75 kcal/kg
% Z+238] AR #(basal energy expenditure, BEE)S A4Hsk 12-18 years old 30-60 keal/kg
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Table 4. Recommended Electrolyte and Mineral Requirements

Nutrient Infant(mEq/kg/d) Child(mEq/d)
Sodium 2-4 2-3 per 100 kcal
Potassium 2-3 2-3 per 100 kcal
Calcium 3-4 1-2 per kg
Magnesium 0.25-0.50 0.25-0.50 per kg
Phosphate 1-2 0.3-1.0 per kg
Chloride 2-4 2-3 per 100 kcal
Acetate To balance, adjust To balance, adjust

as indicated as indicated
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Table 5. Guidelines for Vitamines in Pediatric Parenteral Nu- FASAL A wqt
tritionSolution A7e AUGde SH BEAA U ARE 2L aEE
RDD/kg ool A7 @ael Agel AT HEAAE AULL
Vitamin ROD  MVIped'  premature  gujgpe ool A4 Agolol Bol Hgshen 471d A
EEE 10%4A= HEsl, EHadEshs st AR &
A(mg) 0.7 0.7 >0.2 = - . e -
o o o . Atk HAE A & ded dws) Adde bed @ 3
E(mg) 7 7 28 Bdge 270 AEseler Bk 417 4 JFe s 9)
Ki(ug) 200 200 100
Ascorbic acid(mg) 80 80 32 Table 6. Guidelines for Daily Amount of Trace Elements in
Thiamine(mg) 1.2 1.2 0.48 Parentral Nutrition Infants
Ri.bo.flavin(mg) 1.4 14 0.15 Premature and ot
Niacin(mg) 17 17 6.8 . Jow-birth-weight nfants and
- - Nutrient . children Adults
Pyridoxine(mg) 1 1 0.18 infants (ug/ke/d)
Folic acid(mcg) 140 140 56 (ug/kg/d)
Bia(ug) 1.0 1 04 Copper 20 20 05-1.5 mg/d
Biotin(ug) - 20 8 Zinc 400 250(<3 mo)  2.5-4.0 mg/d
Pantothenic acid(mg) - 5 2 100(>3 mo)
Total recommended dose — 5 mL/d 2.0 mL/kg 50(child)
(1 vial) (max 5.0 mL) Chromium 0.2 0.14-0.20 10-15 ug
“Multivitamin infusion f diatri Manganese 1.0 1.0 0.15-0.80 mg/d
ultivitamin infusion for pediatrics . . ~
Vitamin A :1 ug=1 retinal equivalent(RE)=3.33 IU Selenium 2.0 2.0 0.05-0.20 mg/d
Vitamin D:10 ug=400 IU Molybdenum 0.25 0.25
Vitamin E:1 mg tocoperol=1 U Todide 1.0 1.0
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Table 7. Complications Associated with Parenteral Nutrition

Infections
Sepsis, bacteremia, fungemia
Catheter site infection
Metabolic
Fluid overload, dehydration
Hyperglycemia, hypoglycemia
Hypernatremia, hyponatremia
Hyperkalemia, hypokalemia
Hyperchloremia, hypochloremia
Hyperphosphatemia, hypophosphatemia
Hypercalcemia, hypocalcemia
Hypermagnesemia, hypomagnesemia
Vitamin or trace element deficiency
Essential fatty acid deficiency
Hyperlipidemia
Fat overload syndrome
Amino acid imbalance
Hyperammonemia
Acidosis
Mechanical
Venous thrombosis
Superior vena cava syndrome
Catheter occlusion because of Ca-P crystals
Embolism
Air embolism
Hydrocephalus
Extravasation of solution
Cardiac arrhythmia
Deep vein or myocardial perforation
Pneumothorax
Hydrothorax
Hemothorax
Catheter dislodgment
Other
Bone demineralization
Osteoporosis, rickets
Hepatobiliary dysfunction
Cholestasis, cholelithiasis
Hepatic abnormalities
Steatosis, fibrosis
Renal abnormalities(decreased GFR?)
Psychological(depression)
Feeding problems(aversion)
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Table 8. Guidelines for Monitoring Infants and Children on
Parenteral Nutrition

Recommended
Parameter £
requency

Clinical status

Strict intake and output records Daily

Total intake : calories, protein, Daily

lipids, fluid, other
Total output : urine, stool, other Daily

Daily, and as indicated
As indicated

Vital signs(temperature)
Physical findings
Growth measurements

(anthropometrics)

Weight Daily
Length Weekly
Head circumference(infants <2 y) Weekly
Triceps skinfold Biweekly
Midarm circumference Biweekly
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Table 9. Guidelines of Laboratory Test for Monitoring Infants and Children on Parenteral Nutrition

Laboratory test

Initial Steady state

Glucose
Serum electrolytes(including bicarbonate)
Blood urea nitrogen

As indicated
2-3 times weekly
2 times weekly

Every 4-6 hours
Daily
3 times weekly

Calcium, magnesium, phosphate 3 times weekly Weekly
Albumin 2 times weekly Weekly
Alkaline phosphatase, 7 —glutamyl transpeptidase Weekly Weekly
AST(SGOT) Weekly Weekly
Bilirubin(total) Weekly, or as indicated Weekly, or as indicated
Complete blood count with differential 2 times weekly, or as indicated Weekly
Platelet count Weekly Weekly

Serum triglycerides 2-3 times weekly Weekly
Ammonia 2 times weekly Weekly

Urine glucose(Dextrostix) Each void 1-3 times daily
Zinc Baseline Monthly, or as indicated

Iron/total iron-binding capacity/ferritin
Copper, selenium, manganese, molybdenum

Monthly, or as indicated
As indicated
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