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Parenteral Nutrition

Jae Joon Han, M.D.

such as patient’s age, health status and disease. The purpose of

12(Suppl 1): 12~26]

Department of Pediatrics, College of Medicine, Korea University, Seoul, Korea

Parenteral nutrition (PN) is effective and relatively safe method providing nutrients to patients with a
nonfunctioning or insufficiently functioning gastrointestinal tract via peripheral or central vein. In last
several decades, useful steps have been taken in the understanding of nutritional needs, physiological
changes and complications of intravenously fed patients. PN includes amino acids, glucose, lipids,
electrolytes, vitamins, iron, minerals and trace elements, and must be based on individual circumstances

this review is to introduce overall

components and recent updates of parenteral nutrition. [Korean J Pediatr Gastroenterol Nutr 2009;
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A 752 A e BEA EAZ Qe 15 o4
A7 ks AT 7 AU 15 vlnle|zl: ek
o2 ZHI ks AT Ut 9 A ook
A -2Zo0] EltKTable 1)*. 3} A3k oJoF AFo] 94A
uh, 34 94, E S 5] sk = o] s dElel Q)
=AY, 4 2SS e AS SoHE B8] 2
T Ak Ayt 3097 FEZ Qe Fuodeks A8t
T AT &sIg o, vlsol £3] 1,500 g v]Rke
AEA AFots AT 7)50] ulsste] Az *gf-é—
of Fast ofoks &3t HF A x| wliTell ol&
ez A=l Hulodoko] A —7H°iv‘r’

oYz &7 A7 AMlol| A 7] 2t Ak (basal
metabolic rate, BMR), AJAtol]l o8 fubxl whod(diet
induced thermogenesis (DIT)), A1 #2532} Aol Hg

Table 1, Clinical Situations That May Benefit from Parenteral
Nutrition Support”

PARTIALLY FUNCTIONAL OR INADEQUATE FUNCTION

Cannot meet nutrient requirements after maximizing enteral
support

Burns

Multiorgan failure

Malabsorption

Short bowel, intractable diarrhea, villous atrophy, dysmotility
syndromes

Risk of aspiration when small bowel feeds are not possible

Malnutrition with hypoproteinemia

NONFUNCTIONAL

Paralytic ileus

Intractable vomiting when small bowel feedings are not
possible

Small bowel ischemia

Necrotizing enterocolitis

Severe acute pancreatitis

Gastrointestinal surgery

Gastroschisis, omphalocele, multiple intestinal atresias, etc,
until enteral route is accessible

Severe inflammatory bowel disease with possible impending
surgery

& o]z 9] Z3to 2 FA =t BMRS Al ﬂ%%OM
A &5 (food processmg) S5 Algst A 5-(vital
processing) Aol Z Q3 oA & 3 ]—Hﬂ, 12~18*]
7ol FA Zof] FAA-3H7 (thermo-neutral environ-
ment)oll A A A7 AL |2 FAs= Aol
w QAo 2F BMRE tiAlste], BMR¥ H]as}o]
10% mIRke] zpolE Kol FA7] oux] LRF
(resting energy expenditure, REE)S AH-§-3tt}. REE:=
8~ 12417 &4 = FA A LR SAHAE
o|-gato] &R A& AAHE ol itslRt AR REH &
A Al DITE A, 474, A 9F F olvAl
o] A3 7 2ol whel d3Fe wron iz shF oy
Heeke] 10% AEE AA G, AALFE 12T
o[zl 2722 79 BMRol thAM=(metabolic con-
stants) & Fo] 5= WH(Energy expenditure (EE)=
BMRxconstant)©| A A= =] dste] guiod ks
e A THAEY vl <10, 284 EE FHUA
&3] ol Fed wi= x1.2, 283] AU
Al wie x14~1.57 AE" S . gubH
ZFe] 7 11 e 129 A9t AeEd A%
a7 ﬂ*é] Fe] whE S A7) A= oAl
8=k 30~35%7F E e5tn] u|sofbe] 7 o] Kt
B oy 217]' st ¢ -‘?‘z O 2 QI3F Aol
= Sho} 1ol #
balob el el it
AA ANF71EL 1.2~ 1.54, Ask
1.5~2u1¢] oy
= AH FHshes o] o] FH ol

7t A 02 EEE FAl| gsto] Febe 9T
WodoF A AFd sHF oA Bawk

ulg} L5}7] % Sek(Table 2, 3)°7Y.
S8 2 1,500 g #]uke] vl<obe] - A
Aol A7) alel] 24 AGHE Fuededs 2
wohe Zlo| whdZsl, 53] 1,000 g vWo.E 7]A|
A 3717F B ek AL s B oA & 488
B8 Fu3 A%EH (110 keal/kg/d)o] Al Fest
9, EARE W folel A FHeRRH dF
gk oz g eFo] AA| REEY A thEA] k= A
o7 yeon 5W3t ~EHA 2919 1y glo]
20005 white 5'70] WE3F EE (keal/d)=[(17xage in
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Table 2, Equations for Calculating REE and BMR (kcal/day)

Age (yr) Source Gender Equation
0~3 Duro et al Male/Female REE (kcal/d)=[10.12 x Length (cm)] +[61,02 x Weight (kg)] —605,08
3~10 Schofield (WH)" Male BMR=19.6 x Wt +130 3 x Ht +4149
Female BMR=16 97 xWt+1618xHt+371 2
10~18 Schofield (WH)" Male BMR=1625x Wt+137 2xHt+5155
Female BMR=8.365 x Wt+465 x Ht+200

*Adapted from Duro, et al.”, TAdapted from Schofield®.

Table 3, Parenteral Energy Needs®

Age (yr) Kilocalories/kg body weight per day
Pre-term 110~120

0~1 90~100

1~7 75~90

7~12 60~75
12~18 30~60

months) + (48 xweight in kg)+ (292xbody temperature in
°C—9677]1x0.239% °|-&3tod = A A EES} fAHE At
£ de 7 e AR Uetdth g 39 A5ol=
EE7} 37| S7tehA] gkom Bies 2 digsgd
Ao F5 F 2~4A 7kl REEZ} H Q73 &
D3zt 12~24417F Hof] 7R 2 s e Ao
2 Ueht e So] WiiEA] ok Tw Folle oA
S7FE SR e gkt dEY RS 7
<+ AZstolv 97 -4 AASHE REEZE 2] S7F
g 5 9,101 A3t olluA] Fgol BFH o). Azet
HAg ek THA
A7} ﬂiﬂﬂ%*}%i S7HA71AL o] 3haHg-9] T el &
Tgo] B Eslng 7] 2~397He I 23} oA
L% BF SashAl AL A8 ST Aol A

A,

L84
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e |

whale A1Ale] A 2ol 715 sdoln] ek
o= é}cﬂuoﬂ A7 obul:ArSol o8] T4,
obul i AHE QlAlolA A A ehob MhEA] B o]
oF Sk Afelal e aist 1] ol o olule e
298 A E nhrob A, S FelA F
Ao Aglo] Arotnl el FFo] Bagk =7
$dotul it 2 vhroAm,

2825 ot

Table 4, Essential, Non-essential and Conditionally Essential
Amino Acids®

Essential Non-essential Cond|t|orlwally

essential

Histidine Alanine Arginine

Isoleucine Aspartic acid Cysteine

Leucine Asparagine Glycine

Lysine Glutamic acid Proline

Methionine Glutamine Tyrosine

Phenylalanine Serine

Threonine

Tryptophan

Valine

ohu| At QHgell BE qaef i
obollA] 53] F25tchTable 4)”. 372
Aol FrEEA AR 7kt Al
oAbl o] -] B2 (first pass effect) ™
Aokt Al d o g AL oFo ofu]|AS
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2] 24~32 kecal®] B]gHo| A7} ZFE] oo} g},
HEoJok sk ofn|in

OEJHI-XJ o7 7gunod og

o ,.

oﬁ.’, OH

e FEREFE FAEETI S Y] A D &t
F AT 1 keg® vlEol 1.5~4 g, oA 17148 5<h
1.5~3 g, 27149 FE 34 1.0~2.5 g, 3A15-E 184] 1.0
~2.0 golt. BulodoF Z7)ol ofw] Aol FFE A
A5 Z7HA 7)1 B B A A7 glow u)so}
old &4 Z7]ol 2.5~35 mg/kg/d«] ohu| ;= AHS FF
stol = oA ol Yl Zler Ha gut glo]
27|15 R3S %%'8}744 Z7)ol| w2 A F7}HA]

715 Ao| FAALFHE o] FE dloll Fo] d Zlo]
b9, et Aelels 245 vinko 2 FER )4
3% 2700l FE2] ofu|eAg T3 7é‘—r AR
Hol&d 32| FHsE Blood urea nitrogen (BUN)S] A%

£ Ao teht 7% 29,
AAE o] ZIAEE ooliy] 9Jsk HiHlo g &
o] 3 1~29 9] 5t7] vh3-& prealbumin®| L} trans-
ferrin® 2 745171 % 3|4k, ﬂ7l % FIHETE A
golzbd BUNe A3t wWie]l A8d 4 Sk
BUN©| 5 mg/dl u]qte]™ ofm| At Fo] 753 4
Ell, BUN©| 20 mg/dl o]/dol™ Fciat Aelo]n], 10~
15 mg/dlZ FAA7]E Aol
il Ao] Auiedoky} e

4
Loz oeA QAR il

24l s
5 p2 The QoS Ao Folstriehs i
& Aoz Tolshu YFYAY FFES FRE
of Egol 9 & ek,

A 2HIQ (Cysteine) A AJot7loll Fog =ARL

I ohp|xAle g7 sRAMEAE S-S Sl glutathlon el =8
718 (substrate)o| T} ed-Frolr]ol] AR HA: FHIHFS
200~ 350 #mol/kg/d (Cysteine-HCIZA 30~ 55 mg/kg/
dye]th. Bl 2 A (Tyrosine) A Al o}7]ol] ZARLSF
ohn|izAto 2 A7E w3 QA uk Ik Fof A mE]2A]
"Zow Qg A7 Aol et Qo] 712 2
™ ukatolol| 4 o] PAAFEES 520 umol/kg/dol T, S-FE}
7(Glutamine)<- A 1ol 7] 7ol Al W3 Abd2 3t
A7 AL YeAIRE dotoll A= obF o] Fth
T A7} glo] mlsotolle] FFE FAEA ekt

4. X|g

A2 prostaglandins, leukotrienes 5 %3515 7N
Ao AgAolt AB AL AEe] S8 4 R
ojch. g AWAA= I AR 7HAH DA
wate] F iR g Algshe 93 g A
g AAAE AURA B2 wEstEel Aol 9

*‘{ ]/R}g}ﬂA J,}ol xlu]. oqo] ;‘—y_oé % % PN
Qe oldE 7T Y. Yubd o 2 vk e
9] 25~40%S AWAAZ Ik Ao| A= =

FA AL AH S why] 98}] linoleic acidZ2E B4
o2l 7-%- 025 g/kg/d, BHAFoht Zote] 73-9- 0.1 gkg/d
9] 2oi7} "oy, Ag 2 ubAA| (A < 50%2)
PEAAS SHeathE s odobe] A9 0.5 gkg/d,
Zoh} A&l AL 7 23] 15 gkgd] Fol7t Fast
o2, ofotol| A 3~4 glkgld, LolollAE 2~3 g

kg/d7}A] Fol7} 7hsskal, nGolol AR dutEo g 3
glkg/d7HA] Folstol e A ZAr)A|at, 1,000 g w5k vl
Gobe AHEEo) Y& 5 Yo Fog o3
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= dlolls Tgo] =,
'3"”}3‘4 Foie LPLY SAEES S7HAIA AWAH&
2 MAAA 7 dovt APHAE MAATIAE &
=

A ALe] Atz 2] A FHAEsk(lipid peroxidation) 2}
e g A o] dolvkr g HAkskAlel Al
AAA 2] Ag-S s+ vlefql EE FE3HsF multi-vitamin
preparation®] &go] H2ath). Soybean oil based
emulsionoﬂ H] 3l Olive oil based emulsion< %] & I}A

5 WAL, Al sk HH 7t 7hs st
ZABA o7 vlepdl EO AHIE MAATIE AR &
A A vlgol G ASpAEd 2ol EE] e o—r°ﬂ
Tgol & Aoz Az o 2T A E
A1 8AS Qo H|7k-378F €7 eicosapentaenoic acid
(EPA)®} docosahexaenoic acid (DHA)2] stod 28 x| A
E Ho7)s, A g s, ANAE 22 Y 1
3} 715 5ol 7 Hhom A Lotol| A = QAT
Aol tigk A7) Fubs] AdPs]a e, A7) 7k
o] Quedepol oJgk 7HAsholA ol Sifish i) E A48

i

°

Yolodare ARSI ol QHISHLAE BARE B
Ak 2ol slof 3 A1) Ao
128 A%l Ego] 9 & gloele JATE, &

A ol A A 7HsdE A HHﬂXﬂL soy bean TFA|
A, MCT oil¥} soybean oil 2] 1 : 1 Z3AIAI9] MCTA]
A2 =), 2l ZAn el ﬂﬂ‘dﬂ‘i]ﬂp, JAE
gl E] ™Y, olive oil} soybean oil®] 8 : 2 EAA(E
2] = #]®), MCT oil#} fish, olive, soybean oil®] Z3}A]
A2z =7} gl

A8A A Fo] A BFEA AU Zo] Z Adojip=

3
Asjal, 23 Fol B BI Follt 15 74
2 4% Awela, ok
mgdlS {7 SFES s Ao] uikAsiel. BEA
Ae] AAA He & = trieneftetracne H] &

o069k 03 AR Mg FAeE Ao] o

716} welallof 3 Afato g Zofol|A o]z %%

_|.4

ofutaliof gl ml&ole] 7$-oll = 20% emulsion
12 g Folsliets %74 i Fout At
Zo|A+ g 2o & UEh o 800 g w|REe]
L z7] Fol A A dHZo) 93-S a5l
P, A gE stole] AU A
=W v|sololAl sE2g g de SEA sk
Z(triglyceride hydroperoxides)”} 84 2 &+ lou=
HtEA] 23 Adgsfor sk, tl71 5] s Folg
FHAF3HE 4 (hydroperoxide) 2] A4S Xx#id 4= b,
717k ARAA Fo] A FHFEEIAAEAE
(monocyte-macrophage system)2] I} o] o] &
& o as = 01149] d+-3E 4] (hemophago-

>

F AL Aol FoIF Agstol AEAR R 2
o
=
o

S oo mu o to ox

cytosis)oll &g+ REE-ZQ1 3

A5
1= ° o
O]O—], -lﬁé ]-T_C\). u}]\\_

A 28 A ey

2 Ao DAL TFE BY $A5Plo
o, A A A = 7w ed &
Az oA gomz Az PEEAe ez
e A Aol BAH e welal 5
k. 7k 2 Y€l (carnitine)> 7+t Aol A lysined}
methionine 2. 2 58] A=, A A uALe] m|EZE
glof 29| o]F3 =8} mleHitelrt doju=s F+
e e, 717 huiElo] 2 Fuledek A
FEEle] Al 5 AsE R 4% o4 Fule)
oS M= Flololl ] RS nEshob G,

forle

5. EifslE

aus

SIS ATY A 2] 40~60%F A5

Table 5, Recommended Parenteral Glucose Supply (g/kg
Body Weight and Day)”

Day 1 Day 2 Day 3 Day 4

Up to 3 kg 10 14 16 18

3~10 kg 8 12 14 16~18
10~15 kg 6 8 10 12~14
15~20 kg 4 6 8 10~12
20~30 kg 4 6 8 <12
>30 kg 3 5 8 <10




W 2539 FJeE BxzFof Edste] BE Al a9 AEe 2T F ot A S =
Eo T, TH A, AR, A ol oA e ® A4S 3 & o] Fo5 agp

o ¥} AeA, HEF SollAe AH ovAd 6. AOHT| A

0% ALHY. TR ujghul ek 60~75%% T

THshe o] Y. B Tl 7|4 Exdd A AAA ] i AMelA™ 24F7l= 90%, BHob
<4 % (basal rate of glucose production)ol] Zr=o] A]2+s} ollAd 75%, AlolA T 50% 2 FAH o2 st &
= Zlo] A3 Qe wh3o] FutEo] 1P e 913 A F9] 3t g7k W3k A Al BEoE o] K
S Y F AUk(Table 5). 7]# T2 A S5+ 1 ™ 2 WAl A]7](Phase I, Transition)= Z82% Hi7]
Zololl ] 6~8 mgkgmin®Z HIXE Holw to|7t & A o|wr 7} ALEE A7 2 u|sE RS £

B2 aE|o] A9 2 mgkg/min FEo|t} 0 B BZREAI} A58 = natriuresisol] &Jal ) AFE7A
o HAsE £ Ay} oA A3k Sof ule}t gt 7} Dol A7lelel). § ®WA| A]7](Phase I, The
A v]sole] 739 6~8 mg/kg/min (9.5 g/kg/d), RHAF Al Intermediate Phase)© ¥|7-2] Z-A 317} Zs)=]wi A &
Aoht doh= 12 mg/kg/min (18 gkg/d), 53 Shot 7 EAo| ZolEa &wlgko] A7 1~2 mikg vt
5 mg/kg/mmO]D]-‘” VA A3 25 29T IR o7 F3 & YEF 5571 YolAl= Al7lolH Al
3] Fa REES o] ibstehs A S S7HA171a A Wl A]7](Phase III, Stable Growth)&= G~%3} o£2] 7|

B9 ipogenesion® AT, ol G SH FTHl FATE el Aol Sl
Zerto] Ak vlgo] 245 o A et el Aol
73 7 Hvhe FoiAk BEidl Aol o 2 o Phase Ill= 10%5 23354 eke +29 479
ehdvl), wa Tuwre] o) T AFeeatosis) & AL, ol ke AL FYE A% 9
I} A p7kedoll 93 EA transaminase?] S7HE Yo7 3 AT FY7HS LpEFO| 5% 2~5 mmolkg?] &4
o, 7PGS Zalste] 7Hele] 9FAS ZIATIY, T3 -?rxlﬁ}_‘,{% ot slH, A & Hwr|7} 124
upeha] geled ek et Hh At S8 2tk Yol AEH A =S FE3t £WlwS frAlslok &
L 47} stolok FrkTable 5)°, o, AT A A7k S Fui fEE) 7
gaedoF Aloll= Arlod ek o AAI9} 71213 el o A A, A, 718 o345 A8 Ba
ol AgelAFA o] A F gom, Tud Fof £ AI|AR & 7S T A F A, o] A7)
& 4s] 2Usel s wdeo] RASIA e AT F o S 7S S ate} vh2e wjed 744
o el 2R A9 1409 AW ALE 17 ALbhoh ov] RS B AeLE A
alofok gk, 1,000 g mluke] AEAAFoAAE o1 FA 2% o] Foll A|FHE = YIrk(Table 6)”. Phase II

Table 6, Parenteral Fluid and Electrolyte Intake During the First Postnatal Week”

Recommended fluid intake (ml/kg body weight per day)

Days after birth

1% day 2" day 3% day 4" day 5" day 6" day
Term neonate 60~120 80~120 100~130 120~150 140~160 140~180
Preterm neonate >1,500 g 60~80 80~100 100~130 120~150 140~160 140~160
Preterm neonate <1,500 g 80~90 100~110 120~130 130~150 140~160 160~180
Recommended Na*, K, CI~ supply (mmol/kg body weight per day)
"Na* 0~3
TK* 0~2
cl 0~5

The expected weight loss is depends on treatment conditions (fluid intake) and environmental factors (humidity etc).
*Careful adjustment of water and electrolyte administration is needed in ELBW infants at onset of diuresis and in polyuric patients,
K+ supplementation should usually start after onset of diuresis,
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Table 7, Parenteral Fluid and Electrolyte Intake for Newborn Infants during the Intermediate Phase Prior to the Establishment

of Stable Growth®

Birth weiht Fluid intake Na™ intake K" intake C- intake
9 (ml/kg/day) (mmol/kg/day) (mmol/kg/day) (mmol/kg/day)

Term neonate 140~170 20~50 1.0~30 20~30

>1500 g 140~160 30~50 10~30 30~50

<1500 g 140~180 20~30 10~20 20~30

Table 8, Parenteral Fluid and Electrolyte Intake for Infants
During the First Month of Life with Stable Growth®

Table 9, Parenteral Fluid and Electrolyte Intake for Term
Infants After the First Month of Life and for Children*

Fluid intake Na't intake K" intake Ade Fluid intake  Na™ intake K™ intake

(ml/kg/day) (mmol/kg/day) (mmol/kg/day) g (ml/kg/day) ~ (mmol/kg/day) (mmol/kg/day)
Term neonate 140~160 20~30 15~30 Infants 120~150 20~30 1.0~30
Preterm neonate 140~160 30~50 20~50 1~2 years 80~120 10~30 1.0~30
3~5 years 80~100 1.0~30 10~30
6~12 years 60~80 1.0~30 1.0~30
o= Fiz 3_3]]?172_— AR Tt AT AFHE 13~18 years  50~70 10~30 1.0~30

]
ST =5 sljof k= Al71& 8HF 170 ml/kgo] &<
-’T‘E%l,‘f =4 YEF #3< &3 high urinary
TFHkstn] 75l wet b ERE S+
2ol &% 10 mmol/kg7tAl ZF 2 F& Y. =T

& AZEA AlFotollA sHF 200 ml/kg o4 TFEEH
- UEF 735 AT 5 7] wltoll AFd 160
mloll A 180 ml o4 ZF= o] A= gk = ck(Table 7).
Phase I1I°1] 4 —‘:,‘—Ei-‘= QFA A Q] AF Z7}7} o] FolA] =
A2 FRATEHE AREE AT S AL
9l th(Table 8).

TEEAT B A 2l oFH Qluof
1< 30%, ¥ 9 7l(plastic films, plastic blankets, bub-
ble blankets 5)+= 30~60%, 3] 5-AstAl= ~50%, 7+
2758 3715 A3 71A1F 3171 Al 20 ml/kg/d7h
7 BT EEAS FEATIY BAVFE IV Y
QlulolE = ERFREAS FAA.

Aoty o2 FRATFEE 10 kg H|RlA =
100 ml/kg/d, 11~20 kgZ7FA& 1,000 ml+50 ml/kg (10
kg 23} AF kg®), 20 kgs W Lol A= 1,500 ml
+20 ml/kg (20 kg =3 A5 kg@)ol Hashw FHg
F A FRITF Al FFE Table 99F 2l

sodium excretions

7. B2, F7IE, DIgEL
1 HE: AR UGG A LEHoR H7HEA

*Adapted from Koletzko et al”
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Table 10, Recommended Parenteral Ca, P, and Mg Intake”

Suggested Suggested

parenteral parenteral Parenteral
Age intake Ca intake P mlnt?rifngl)?k
mg (mmol)/kg  mg (mmol)/kg 9 9
0~6 m 32 (0.8) 14 (0.5) 5 (0.2
7~12 m 20 (0.5) 15 (0.5) 42 (02
1~13y 11 (0.2) 6 (0.2) 24 (0.1)
14~18 y 7 (0.2) 6 (0.2) 24 (0.1)

propylene
glycolJ/]— polysorbate add1t1ves7P iﬁ’%ﬂ‘ﬂ Aol 549
8 ol ololl A AL E gk Fp). Fufjell
A A& B F=AE HlER] BehAlE vlEH K,
HEF] B12, 44k, Biotino] E3tE| o] 17| oo} Kol
F e, Lofol| o] uleby] P ofmoll A AHg
< Al geF vl aE Table 113 ek v]gobs &
A9 euhs 53k 2188 vlEkR e ARk A wol
HlEF1 o] A 2 Abeko] Yrom ulebA] A% FIEE
53 njekl ] Fifo] PP

HIEH Av EIAEY] 3ot fAlol Fesk |
A7l So3 9gS ek vlEl AL S5 Al
Woll sl A st =m A uleplat A Fo Al
F5 EA 2 BF FREY £4 So] Jojubd?,
Retinyl palmitateS AW AAol] o] Gl gk
o] &AL 1S 5 P,

HIERR] Ex Z-fret]Zell o3k AskEg o e Al
2are] XA sk FASHAIR Hlohd
9] =4 third trimester 4] 7]ol|7E dojupr ] <ole]]
71¢] Foi7} w| o} s

Tﬂmszchﬂﬂ
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Table 11, Infant and Child Parenteral Multivitamin Requirements and Commercial Preparations
' MVI P'eQIiatri'c . PIeFjiatrilc .
Vitamin Infants Children (Samsung pharm)T multivitamins multivitamins
(Dose/kg/day)* (Dose/day)* 1 vial (5 m) <25 kg <25 kg-11 yrs
0.4 vial (2 ml) 1 vial (5 ml)
A (rg) 1560~300 1560 600 280 700
DU («Q) 32 (0.8) 400 (10) 200 160 400
E (mg) 28~35 7 1 28 7
K («9Q) 10 200 - 80 200
C (mg) 15~25 80 100 32 80
Thiamin (mg) 0.358~0.50 12 10 0.48 12
Riboflavin (mg) 0.156~02 14 254 0.56 14
Niacin (mg) 40~68 17 20 6.8 17
Pyridoxine (mg) 015~02 1.0 3 0.40 1
Folate («g) 56 140 - 56 140
B12 («Q) 03 1 - 04 1
Pantothenic Acid (mg) 10~20 5 5 20 5
Biotin ( Q) 50~80 20 - 8 20

*Recommeded Intake for Infant and chidren; Adapted from Koletzko et al®,

Pediatric™/MVI-Pediatric™; Adapted from Shulman et al®

FeA Yo7, Fo RIS FHO Al F5
Elo] EAo] WS = 9lar, AA|Alel] 410] Fost
At vlEk] E ester°4% Agsto gy A8 FY &
Ao, wlell B Yol ogt EAS vlad 27) wlE
off BtEA] 235 o, mlgolol| A 2.8~
35 W/kgd & Fwo] 4= A dF s5+ 1~2
mg/dLo] 3L oo} &l &ote] H4H FF FEE 05~ 1.5
mg/dLo| T}, H A3t neh] E AElE &) $l4l vlet
vl B9} & ¥4 2 A(total serum lipid) =5 H|2 T
F 9 0.8 wlutelw Aol sjgate’,

HERl D= Zw3 99 A A7 v5
ofe] Auleek Al eF=kE dAH UA Fot 30
IU/kgd AEM FES Aoz Az o™,

HIEH] K+ g 8334l
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T84 HlElE Bpg Alstars A== o] v
ulsle] A7)H o2 Folstolol shn] | ubAA|o] T3
Folstd 2ol AskE 7HaA 71 vlekwl o] £4

>~l

>

¥ r

"‘ L=
°]—Ja -

Tfrom Manufacture’s Insert Paper, Finfuvite

T e ¢ g wek ok sk a4 2
Lahw] w|Gololl A= E]2A19] Falloll® Fofsto] A
7 A AxFel qE]Z2AEZ0] A7 4 P, n)xo}
ol &% 25 mgkgd Fao] FHHAN, vel B,
(Thiamine) & BHr3hE At A4 Aol odapm,
ol A el HAEkX U ol w9 Fkol ZH A
x3to] BAlE 8HF 500 ngkg AE7F FAHAG, v
EFl B, (Riboflavin)- oL 2] thAtel] 23k el u
5 7sHA st E o A A Al &9k Aleh T EARA]
of geiME 4ol AP, wEolold k5 0.15
mg/kg7t FAHEL} Sofol| A 9] AATES- ob2 HalA
AA gk,

-‘N
N
oX,
ox
=
o2
o °%
rlo
Ao
X
1o
ot
offt
oX,
o
o[N
N
>
)
A
=



2 ARE T geb. 4%
w] ghote] ezt 31 4t
ofof sk H3 Tx
ol 9 5. ol F Aol B0z ol
£5g Fo] Fof Fo B9 2

e,

10. §HI L=t

A ulod oF Z 3 A A [Total Nutrient Admixtures (TNA)]
£, opuledl, A e Fol Ao Tt
3k 4= JAIE w50l A 9 =(Three-in-One solu-
solutions) A|A|o]t}. TNAT 3HA}<]
%01 = T Ja AG-EAN] Al
A= FApelAl 53 FHollA 714
= 7%l AgeleP. TNAY 7
“Fol A lom wigh Al E9H
Fedt ¢ S)s0l 7] widel &

o] A 3 2 AHY 5 Yo, wpeba 7
AzA el A8 A o]2]e] Aoy &, & Gl
HEg FolAE HEH 1.2
AAAL Takslx] B Hmelok Ao 022
micron air-eliminating filter)S ¥t =A] ALg-sloF 3hch.
AdutH o7 ZF FoAAE 2~5%2] ofu|:At, 5~
23%9] 5%, 15~5%2] AWAEE ZhstA P
njsoht ofotol A o] AHg-2 Zrggolut Q5 wld|Ze
Fol7h A= 7] wiifell /F84 8 EAIZE o] A
5] 4~6714Y o] %9 oJotoll A= Foi7t 7S 2
AAt vjd|2 @kl o5 7]-gofof 3 o],
2 9ol wlEbRIS] HA3 &=F, FUHH o R Fort
ozt o5 wig A QF8A EAlEol Hdt arefE o

oF 3 Aot

1= ('D

o)

AM3le s

e
™
o
e
*

>

b
B
n
h:3
r?-

13
U o8 O
oS
o
fu
>
o
ol
_,_,

ofo ol oX ox ofN
Mr
rlo
h)
JE
o
of
:Cl>l=
L

% g

r\l
:L
o

A
N ~~
=
mtn mﬂ
N
oL
g

micron air-eliminating filter

11. ¥ E2(venous access) H2|¥
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o
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peripherally inserted centeral
catheter (PICC)&} #7 3|35} 41 central venous ca-
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