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##5276602033: MAJOR CLINICAL PHARMACY

KEYWORDS: PARENTERAL NUTRITION/PHARMACEUTICAL CARE/NEONATAL
SUTHISAK MANEEMON: PHARMACEUTICAL CARE FOR NEONATAL
PATIENTS RECEIVING PARENTERAL NUTRITION AT MAHARAT
NAKHONRATCHASIMA HOSPITAL. ADVISOR: ASST. PROF. NARAT
KASETTRATAT, CO-ADVISOR: WICHULADA KIATTIMONGKOL, M.D., 110 pp.

Objectives: To study the results of pharmaceutical care service in neonatal patients receiving
parenteral nutrition (PN) including clinical outcomes which were weight changes before and after receiving PN,
type and incidence of PN related complications and physical incompatibility of drugs and PN. The acceptance
of healthcare practitioners after pharmacist’s intervention for preventing and solving physical incompatibility of
drugs and PN and complications were studied as well. e

Methods: A descriptive study was performed in patients receiving PN for at least 5 days at Neonatal
Intensive Care Unit (NICU), Maharat Nakhonratchasima Hospital during January to June 2011. Pharmaceutical
care processes were to detect, monitor and evaluate weight change, complications and physical incompatibility
of drugs and PN. Meanwhile, pharmacists gave interventions to healthcare practitioners for preventing and
solving inappropriate PN formula, complications as well as physical incompatibility of drugs and PN,

Results: One hundred and three patients (65 males and 38 females) were recruited. The patients
received PN 1 time/day in total of 1,251 times during the study. After finishing PN feedings, 43.6 % of patients
gained standard weight. There were 696 complications (55.6 %) found, of these were 12 mechanical
complications, 5 infectious complications and 679 metabolic complications. The most common complications
were hypophosphatemia and hypokalemia. Physical incompatibility of drugs and PN werce not found in this
study. Pharmacists gave 414 interventions in 75 patients. These interventions were accepted 403 times (97.3 %)
and 315 interventions (84.8 %) were prevented and solved.

Conclusions: Neonatal patients who received individual preparation of PN should be monitored
closely in order to be able to detect, prevent and solve potential problems appropriately. This study revealed
that roles of pharmacist in pharmaceutical care service are well accepted by healthcare practitioners and can

help preventing and resolving PN related complications in neonatal patients.

Department, . Pharmacy Practice ............ Student’s Szgnatures*ffHW“‘Lm"%’“‘-‘“
Field of Study . Clinical Pharmacy ... Advisor’s Signamre.‘Nﬁu’..&.kAm'é.....i.'.‘.Nl .... <l

Academic Year 2011 Co-advisor's Signature....ﬂ:&'z‘ﬁl.«f-...ﬁﬁhmiﬂ&l....



Aaanssudszmea

[ I

a = Jd  w dyo <4 1 Yy ~ Yo ] A
UVIEJ”IHWTHJ'Q‘]JUUE‘TTL?ﬁ]f‘]‘aﬁﬂhlﬂﬂﬁﬂﬂIﬂEJUlﬂTLIﬂ'J”Ill“If’JEJL‘Waﬂllagﬂ’ﬂllﬂiqﬂﬂlﬂuﬂfﬂﬂ

a A

A ' 7 o ™ I a a s s
ﬂQﬂWﬂé“ﬁ’JﬂﬁTﬁﬂiWﬂ?ﬁﬂHWﬁ@ INHATNA GWQWiﬂﬁﬂ?ﬂ‘HTWIEHUWU‘ﬁ LAZHNNIVIUNIYAAN

9 £

= a s (= 1 ~ 1 A 3 A (= Y o o
Mesauena 8191360501590 Anganremastlundsnywaz vz aaeasu
MuANMI9eee1eInasaun Insnaon
1 Jd a ] 4
YDUDUNTZAY FBIOATATINGIONYA MM FF10FNAATINGG A5.0A51 1NN
e 4 s v 7oA ! A Yo o Yy a d
A7537 UArIDIMANITI58 A3, Iney 19AYITNY Nngansriemas lvduziiazenamy
= v Aa a Y =
MEINVINNUNUTAIBAN Tnspasa
< @ oA J 1 a o a va
YDYDUNIEAY 819138 FA D13 AsnuazomsdnnmuluainIsundrnssuilia

= [

Iy Y =2 == Y Y o o Y
ﬂvlﬂleIﬂﬂWﬁL! nKI9 AITUNIANY 3’33Jf|\'11°|4ﬂ'311|5!!ﬁ$ﬂ1&1)1!$u'] AABDAISYSLINTINITLIVUN

D

9 E4

ANy tazuNaIneIds PaInNIiNINeIas S UuganyuMsIteTuasel
YOUDLNTZAY WIguNnInI 133 §811u20015 15aNe1U1auMITIBUATI BT AL
weuwndnems A3 ladana W nguaunusnynIsy TsameuiaumNruassan f

Y Y o aw AT
ayaalidiimadvelunsail
4

YDUOUNITLAY NANTHAYIOUNTT tondnA HanthinguarundrnssuIsaneiua

= dl Y dil diy Y] av Y = awv
UNITIBUATINVUN ‘VI11(7ﬂ’J”IEJL’E)?JLT\IE]LLEWE‘TH‘]JE‘THHQWH’J%Elﬂ’mﬂ@mi’]ﬂizEJ%L’JE‘]ﬂLlﬂ”Ii’Jﬁ]EJ

9y

1 ~ 1 o dy A Y
YovounszAM Wo iy uazfUnasowwesdihenniuidisaulumsitenseil A4
anusmiedluodedaananiinegg
YDYOUNIZAM WoT1W1A Aneavud vinwedileniinnmisnusning Tsane1uta
~ A Y [ A o Id 1 = awv
PMITPUATIFAN N1AANNT WL tazs e NuazalINTuee19ananan1sIveY

o Y Y A = & ' o ~Aq ¥
VDUDUNWISAWU !.ﬂﬁ“b’ﬂﬂlagm'lﬁu']ﬂ\ﬂuLﬁ'ifliJEﬂ‘iJi']ﬁfmﬂﬂf@ ﬂijﬁJQWutﬂﬁ“Ifﬂiill 1/]611’7

9 =)

1 A o o ya a (dyo < ' Y
mma’nmauazﬁuumguﬁ]uﬂﬂﬂ’mElmwuﬁumljilqmﬂﬂhlﬂmm
A aa 1 o | o ' Aq Yo ° 1 A g o_w
GUEJEU’mJﬂmmauuﬁﬂi33JGlfuLiElu‘vgﬂVlm‘lﬂﬁﬂmuzumaz‘mamamﬂumaﬂ%%u

a a I ]
MNUNUTUsTauaNNd 1S9

s)dd 9

9
“VSIIWEJﬁ ﬁ’)%ﬁliﬂﬁﬂlﬂﬂlﬂﬂW‘i“’ﬂmW@ LY i’)ll‘ﬁ\iW“VILﬂﬂ?ﬂl@ﬂﬂﬂﬂ?ﬂﬂﬂﬂﬂlﬂ“ﬁ?ﬁﬂﬁl%

U q

19a =

UAFIVVLA LD ‘ﬂuﬂWGlﬂ’Jﬂﬁlﬂquﬁuﬁuiﬁ]ulﬂﬂ’?lﬁlﬂ

U



GARNIL

UNAATDNIY NG, 3
UNARTODTH IO H. oo eeeseee e e eeeeee e s e eeeeeeeeeseeeees e eeeeseee ?
AN T T T P I oo e e e e s s s e s e 2
TVTU W oot et ¥
TNTUTATT Wt oo gl
AVTURAUDI et 0
T YR T L D L T e o 3
UNN
LUNMY oo L e e, 1
I o w
AN UNAZANNEAYUBW YN ..o 1
AU IAUDINITIVG .o 2
VOUALAZTD IO AUBINITIVY oo 3
o o w d' YU a o
AN AR NI I U DT I8 e, 3
4 $ 1 @
U T NI IS IS U e, 4
= a Av A a 9
2. NYBRUUIAAUALIUITONNGIVOL. ..o 5
9 1 9 Y A ) 191 a
o1l lumslionnsnrasa@oafun g emsnUS A, ..........cocoeeeeee 5
as Y A o
20UINT IHOIHITNIIHADADADART ..o 6
o <
ANUADINMINGINULAZ 50T 11An
AN . QTN ARSI U ANNECINRELE oo eeeeeeeennnn, 8
T SOt e 8
ST AT O 10
U o, 11
J
NI 12
ad
BN TNT O 13
I e, 14
B 19) (Trace ClemMents). . ......uovuueiiiiiiii it 17
DA ..ottt 19



=
=
=).

MINYA T ITNNNAOAAOART. ...

miaﬂmmwaﬂ151137’9114151/11@1461@@@@@@‘11 .................................................

= o %
AW O e
Y] a FIR d' Yo A o

unumveundrns lunmsusuadihen lasuemisnanasadendl..............
3 B AU T 0 e,

FUUDUMITITY. ..o

Y

VUADUNIT AU ITIVY oo e e,
4, AT IV IUAE DN T VN oo,

Foyan 2 Tve U eNTNBY. ..o

Y

v Yo A o Y1 A=
Gllﬁlllaﬂﬁ"lﬂiﬂﬁl"mﬁ%Nﬂaﬂmﬁﬂﬂﬂﬁlﬁ)\‘]lﬂ“]JTJEJ‘]/lﬂﬂHT

e

9 ] Y ax Y Y Y
Y019 1% IDUeINI 19 sz82a10Ims 19 HazmgraveImsviga 1viems

M ADARDART .. .o e e
USinamaanuuazadiulsznouvesainniis lue s nlinavasadondl
HAANENIAANN
v v v
e aeunla )
9 Yo = o
AMZUNTAFOUIINANT IASTUBIMITNIINADARDART ..o
Tyrmonms I HO0. e
o ) 4 o U o o
M3 IR UULINYADINTNIIMSUNNGLA MIBONTDADA UL ...
5. ATUNANTING UAZTOLTUBIUL ...t
ardnams Nl IWIIANAIRA N LINENAQE. ...
9 av 09.:} dy
VLA UOLUE UNITIVIATAT oo
Y
orauouuz TUmSIOATIN0 I
FAIITONIDL e
NMANUIN
A A Agq IS 9
MAFNUIN N 1ATOAWBNTFIUMTAVTOUA ...
9 1 9 9 A o 1Y a
MaruIn v Ueud g lumslermsmavasadoadiungiemsnusnma..........
4 d‘ [ [ 9 a wa FZA <3 d' Yo
MANUIN A INURANNAVINIATIVIAm NIRRT Tudihean @5y
DIMITNWHADAADAA 1TINENVIANTNTIFUATINB TN oo,

J a Y a va <]
NANUIN I ﬂWﬂﬂﬁﬂWQW@Qﬂj‘]ﬂﬁﬂ'liclu!ﬂﬂ .................................................

42

45



=).

Y
ATh
4 a 9 a IR 3 A Yo
MANUIN 3 INANMINTINAMzINsnFoumamunueanludgihedni 195y
DIMIT NI ADAABAR Y ..o 97
A Y ~ A o ]
NMARNUIN R 1M TATALN 1 I UMTIToNDIMITNIIaDARAR I AN .......... 102
AMARUIN ¥ NTINLAAINMIINANSNBUVDY Calcium 1AL Phosphate..................... 105
o o v 9 PR AR
MARUIN % NS mMTAUnATe IR eNANY . ... 106
MAFUIN o TUBUNA WA NN AT 0., 109

wAa a a 4
U TARAOUINGMINUT ... 110



~
AT NN

I.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

AIUYNIN

9y 1 Y Y a Y o w Y A o
6UmNGL“]f Ellﬂﬂuaz"U’f]i]”Iﬂﬂﬂl’f)ﬂﬂ”lﬂﬁ@”lﬁ”li‘lm\iﬁa@ﬂm@ﬂﬂ”ﬁmﬂ PPN
L5 0

DIMIT IR U

=i.
Be

FoMHUANIINUATNE 1911
<
ANUABIMIT TS AU RN
a g’ d‘ 9 [ o a
5uaa5iNdeans lualavits pusamIsAUS N ...,
a g’ ~ 9 <3
YT NADINIT AR e
a ad o a
Usuaanudeansomn Ing lad umsaus e . ..o
UsuaveNaiunals ldsuanemsnaviasamesad luuaaziu . ...
a 1 { % 1 9 <
Ysmawssigians Idsunaagulwan ...
InSulin SHAe SCAle. ...,
9 o a Y A o <
vouuziinlunsaamurans lievsnaviaeamead luan ...
Foyan 2 TvoadUeNANBI.........oo e,
Tsauefi ANy IS UMITIBL.
IMANAYBINS 1RO IS NNHADAROART ...
A Y A= ) A °
sreznaigiendny 185 v TN aaea@end.........................

[

USuaiaiun 1d50910N3101 Cemevit” MUDIMITNHABARDAM ...

o

Ysmanssigi lasunnnisidy Addamel ™ N Tueiisniavasaiaond...

Y
A
Ysmassignla

[

5UINMIAY Peditrace” 1UDIMITNIIMADAADAM. ...
USuamdanuazasevisnmanmnansuiivualasulaomae. ...

SEAUNFINULAZ AT IMITNMINNARDUMTUA lasu Taemas. ...

sEAUNGINULAzAIIoIIINMIANaasuS Mua l1dsuTaemae ..o
2’ v A = Yo A o
hmiinnasunasnnms 1dsuoIMITN1aoaAaoaa ...

a ' o : Y o {
‘Vniﬂlﬂ@]ﬂ’ﬂuﬂﬂ’iuﬂ‘;?\ivlﬂ‘l/\lﬁ\i\ﬂumaﬂ >90 keal/kg/d.....coovvviiiiiii,

[

MsnnAnoUMHTUAYS IATUNGINUNGY < 90 keal/kg/d......veeveeeeee .

]
[ =

MINNAATUMHUAF TATUNSINURAY > 85 keal/kg/d...vvveeeeeeiee .

MINNAATUMHUAFS IATUNSINUINAY < 85 keal/kg/d......ovveeeeeee)

2



A
MINN
F4 1
27. WIATWAZAURDOVBINITATIINNROWUAMT ..o
a 9 d‘ a d?

28, UsIANYDIMTNANIZUNTAFOUTUAAVU ...
29, AMYNVOIMSAANTIZINTOFOU ...,
wa 4 a 1 [ a wa 4

30. giamssimsNanzuNINgouasn1IATI9Ianievlfiiansal
9
100 AFR. s

A J a 1 o 13
31. Q’U@]ﬂ?iﬂlﬂ"ﬁ!ﬂﬂﬂ"l’)%!kﬂﬁﬂ“]?’f)i!@]’t)ﬂ?ﬁulﬁﬁﬂ@WﬂWiﬂ?ﬁﬁﬁ@ﬂLﬁ@ﬂ@?

& Y1 A 9o 1 Y A o
32. ﬁ'lfanﬁfJ'mﬂ“INI}Jﬂ')ﬂ‘ﬂﬁﬂ‘kl'lllﬂﬁﬂﬁz‘ﬁ']'l\‘]ﬂWiﬁlﬁ@TﬁWiﬂN‘Viﬁﬂﬂlﬁ@ﬂﬂ? .......
o o [ Y A Y] = o
33. ﬂ'll!l!%u']ﬁlufﬂi‘ﬂﬂ\‘]ﬂuL!.ﬂulsll‘[ﬂilgﬁnﬂmﬂﬂq@]i’iﬁ]?ﬁ?iﬂﬁﬂﬁ@ﬂlﬁ@ﬂﬂ'] ......
34, waMnannms s muMeNgaseITIHaoAdend ...............
° o 4 9 Yo A o
35. ﬂTLLH%uWiHﬂTiLLﬂ]’lﬂJﬂW’Jgl!‘l/liﬂ“]f@uinﬂﬂ"liulﬂill’fﬂﬂ157]1\114@1’0@1?1'0@@1...
36. ﬁ1LLL!3ﬁ?iﬂﬂ?iﬂﬂﬁﬁﬂﬂ]’wuﬂiﬂ‘%ﬂuﬂ”lﬂﬂ”IS]’lig]}%JUQTﬁTi‘VlNﬁﬁﬂﬂlﬁﬂﬂﬁT
o 9 9 Yo
37. Wﬁ%?ﬂﬂ?i‘ﬂ’ﬂ\‘]ﬂu L!ﬂllsll‘ﬂilg,ﬁ?ﬂ”l?zllﬂiﬂcb'ﬂu%”Iﬂﬂ”l'ihlﬂi‘IJE]WﬁWiVINﬁﬁﬂﬂ

A o
V91312121 INRARRRRIR Y 5 - B R S OO



e
fg)
=h.

U a2
AIUVYUNUDN
9
YU
a [ 191 AN Yo = o
ﬂﬁ‘Ui‘iﬂﬁ1’1Nlﬂﬁclfﬂ‘iimlﬂQ‘]J’Jilﬂulﬂiﬂﬂ']ﬂ'lﬁﬂ%iﬁaﬂmafJ?Wﬂ ............... 37
FIRl AR
Eﬂq"ll@\ilﬂﬂ’wﬂﬁﬂ‘]eﬂ ...................................................................... 39
Y
TNV NI IR ..ot 39
° ' T = Y o o
‘ﬂWH’JuﬂQlJT‘iﬂEU’ENQﬂ’)ﬂﬂﬁﬂ‘ﬂ%"lﬂi‘ﬂﬂﬁﬁﬂ‘hﬂ .................................... 40
an Y = o
A0UDINT DTN INHADARDART ... v oo, 44

ANHANMYA TR TN NTABAIADART ..o, 45



Mesnedydnyainazmee

oNHIELD MBIy

Alb Albumin

ALP Alkali phosphatase

AN Admission number
A.S.P.E.N. American Society for Parenteral and Enteral Nutrition
AST Aspartate aminotransferase
BG Blood gas

BPD Bronchopulmonary dysplasia
BUN Blood urea nitrogen

BW Body weight

Ca Calcium

CBC Complete blood cells

Cl Chloride

Co, Carbondioxide

Cr Creatinine

d Day

DB Direct bilirubin

dL Deciliter

DTX Dextrostix

Dx. Diagnosis

ELBW Extremely low birth weight
gm Gram

gm/d Gram per day

em/kg/d Gram per kilogram per day
GA Gestational age

GIR Glucose infusion rate

hr Hour

Hb Hemoglobin

Hct Hematocrit

22



N5 Aot

HN Hospital number

1&0 Intake and output

g International Units

IU/kg/d International Units per kilogram per day
K Potassium

kcal Kilocalorie

kcal/gm Kilocalorie per gram

kg Kilogram

kcal/kg/d Kilocalorie per kilogram per day
L Liter

LBW Low birth weight

LFT Liver function test

mcg Microgram

meg/d Microgram per day

meg/kg/d Microgram per kilogram per day
mEq/L Miliequivalence per liter

mg Milligram

mg/dL Milligram per deciliter
mg/kg/min Milligram per kilogram per minute
Mg Magnesium

ml Milliliter

ml/d Milliliter per day

ml/hr Milliliter per hour

ml/kg/d Milliliter per kilogram per day
mmol/kg/d Millimole per kilogram per day
mmol/L Millimole per liter

mOsm Milliosmole

mOsm/kg Milliosmole per kilogram
mOsm/L Milliosmole per liter

MTV Multivitamin



onNHIEo
Na

NEC
NICU

NPC: N

pCO,
PDA
PM/IF
PN
RDS
Sp.gr.
TB

TG
uw/kg/d
wkg/hr
VLBW
WBC

Wt

ARELY

Sodium

Necrotizing enterocolitis
Neonatal intensive care unit

Non protein calorie per nitrogen
Phosphorus

Partial pressure of carbon dioxide
Patent ductus arteriosus
Premature milk formula/Infant milk formula
Parenteral nutrition

Respiratory distress syndrome
Specific gravity

Total bilirubin

Triglyceride

Units per kilogram per day

Units per kilogram per hour

Very low birth weight

White blood cell

Weight
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Yo A o & A = . (25) [l <
lasvemsmanasadead uilunaiuiu 9ziin1 RGO gagan 12 mgkg/min™ og19lsinw
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manRareus ATz 15 Tinoleic acid A 025 gm/kg/d daulu
msniaasuiuanazania s 1850 luauin 0.1 emke/d™ (soybean oil 923 linoleic
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Y
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Y
v 9
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13-18 1/ 50-70

winoma * iulSinagegaiannsa i ldludihessergdenan
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1 1 dy Y o A a
31Mezad 1ugiues (Ca (P0,),0H) lTunszgn uenaintuargaiunumlunliuauiliuia

o o 1 = Y
HAEMININUYDIFDS 1WA 9] DNATY

[ < 1 { o o a % %

Wodanosa (Phosphorus) 1iludinilszneuidrngdnwiianiialunszgn de¥oesaz 80

voanoanesalusemeszeglugives (Ca(PO,),0H) Tunszgn uazliununidragyuinges
a o a a
NIZUIUMTILNUOANYDIATS 11U Taiasa M3a31eansatianfaon uaz adenosine triphosphate
oanduiminz duveaunaendeoale oz auaomM I yay Tnveamsnusnina
AI50Y3zNIN 1.3-1.7"
a ad s ) a o o o U

YsmmaesdianIns laanuuzihldauluemsnanasaideadidmsugileonisn

usnna"” lauaas 1A Tuas1eh 6 ez nuSuiaves acetate 1ag chloride 3¢ 1d1oaie lu
o v 91 =< 1 ) a ad 4 09:

mslsvavgavesnsa-walusmevesdile 39litinsimualsuiavesdianTng laqia
aoarila A ludwugihainan

H a Aaad o a
M3199 6 UsaanudesnmsoanIng ladlumsausnna”

didnInslan msnnaneUNMnua MINNAATUMHUA
Sodium 2-5 mmol/kg/d 2-5 mmol/kg/d
Potassium 2-4 mmol/kg/d 2-4 mmol/kg/d
Calcium 1-2 mmol/kg/d 0.25-2 mmol/kg/d
Phosphorus 1-2 mmol/kg/d 0.5-2 mmol/kg/d
Magnesium 0.15-0.25 mmol/kg/d 0.15-0.25 mmol/kg/d
Acetate ﬁWNﬂﬂWﬂﬁWlﬂuGLUﬂWiﬁNﬂaﬂiﬂ-!fl]ﬁ @niJﬂ'J13J§1LﬂuGlUﬂ'lﬁﬁiJﬂﬁﬂﬁﬂ-mﬁ
Chloride @I111ﬂﬁWNﬁWLﬂuGLUﬂWiﬁNﬂaﬂiﬂ-mﬁ @niJﬂ'ﬂﬂJﬁth“ﬂuGlUﬂ']ﬁﬁllﬂﬁﬂﬁﬂ-mﬁ
I

a a A o & 1 ) aa Aa Aa 1 s & [l
’JG]"I?JHEJ?‘I’J”IEJ?HUJH@@ﬂ1§ﬂ”|§\‘]clﬂml,a$ﬂ?ilﬂiﬂgl@]ﬂi@ﬂ]ﬂﬂiﬂﬂ"muuﬂ‘(’J “]NI@EJE‘T'JL!
] Yo 1 Y a A Al o o’dgl I 1 Aa a
“lwaﬁz"lmummﬂmmima il (EJﬂL’JLl’JG’]111Llﬂ‘VIi1\1ﬂ1ﬂﬁﬂlﬂinﬁﬂluLﬂﬂLﬂuﬁlui‘Viiy’) VU
1 I 1 1A a { %
ansouseendu 2 nguauANuEINsaURINITaYaIean nquIniuiazatelalulusiu
Y 1 £ ] 1 Yy a a 9 =) 1 I 1
"l,mm A, D, Euag K G]f\iﬁ”llﬂiﬂﬁ%ﬁlllui"lx‘]ﬂ"IEJi]ui’]ﬁ]ﬂ’E]GlﬁLﬂﬂWthﬂ LLE‘]%@ﬂﬂQ?JUJ‘L!ﬂQlI
' ]
Iniunazareluiinne Ascorbic acid (C), Thiamine (B,), Riboflavin (B,), Pyridoxine (B,),

Cobalamin (B,,), Niacin, Folic acid, Biotin 18i¢ Pantothenic acid e lagnain lamany
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Y

(1199910 EWT VU8B NL191AI19Me Tann 1asuTulSuaniuaudesnisvessiane

9

VNN IAYVOINUUAN 9 Tusemeiiaail
a a o @ 1 a a 4 a Y
AMIUI0 (Retinol) Hunumdnyaonsasyay Tavousad szUUNANIY 1AagNs
<3 =\ = = Ya a A oy o a Y 1 ]
WoUHY UNMIANIDIHaYRINS InIalwe lumsnaliminusninatiosndn 1,000 N3

WUNHINTOAAOATINTLTITIALUALIINLINFIVAAN1IZ bronchopulmonary dysplasia (BPD)

nazaNuAeINIsveInty eandauludileadla™

BRI (Ergocalciferol (Vitamin D,) and Cholecalciferol (Vitamin D,) Janud Wﬁ’mfv’i )
MInIuguIUNUeanvenAaFeNtasWoaWosa Tag1i19113IUNY Parathyroid hormone

£ o g YA = = o a A 2 A
(PTH) G]NT]11141]ﬂ”lﬁﬁ]ﬂ“])’lllmal"]ffllllla81/‘]ﬂfﬁ/‘lﬂﬁﬁﬁnﬂﬁg‘]J?JT”QW]U’E]”IW”I?!W?JI”TVUH LUAZINY
Y

msganauvesearlesauazaanisiuunaBoninlaas uenainiideildinanszuaums
= = [ a9y a a A o Y [ =
WHML’JEJI!"U@QLL?]E]L%EJ?JLL@%W@ﬁﬂﬂiﬁiuﬂi%@jﬂﬂﬂﬂ%ﬂ mﬁnmmmumzmlmzﬂmmm%u

Tuidoaandias Anuvuinyewianszgnanasnsomaunalsanszgnuinld Tasan

msanymuNlumsnusnnenas 185D lulsuadgailszum 30 ukgd®”

a =

a [ @ J a @
10U D (Tocopherol) ﬁﬂﬂﬂ?ﬂiﬂﬂ?iﬂ@\‘]ﬂl!NLNLcﬁaa%"lﬂﬂ"lii’)@ﬂ“ﬁm‘]fu"llﬂﬂﬂiﬂ

1
g =

d v v 9 )
lvin ludwaa Funannoyyadass TaemanezisulnsdzanIaludimuuniuioniy

9 ~ [ 3 a J o KX A Aa a a A d‘s} A
ﬂiiﬂﬂlﬂqﬁiuiﬁﬂﬁiu asiulumsnimnaneufimuavallsuadmiudarduntios uazides

AON1IY retinopathy of prematurity 4181% intracranial hemorrhage “

Jdua (Vitamin K) iwmhindulaeu lsilunmsdauasizd Isdunarosiia 1ld

[~ a o o a 1
GlUﬂﬁ%'U'JUﬂ'lillslNﬂ'JGU@fllaﬂﬂ HASINLNUBANUBINTSAN Tﬂ&lﬁﬂmuzuﬂumiﬂmﬂﬂﬂu

a a

A1uanls 15U lug1lves phylloquinone ¥11A 100 meg /kg/d Fanmnmsany Tag 1

Fdniduand 1 Iuunia 1 mg naunanui wazl¥iimiunINeIMITNIaoALE AN

v v v
60 meg/d Tumsnusninanfsimindtiesnin 1,000 A5H tag 130 meg/d Tumsnusananil
b4

=

3’ v W z 1 o (= [ a a [ o’d‘ v Aa Y A [

Wmindaadaug 1,000 nsuau 1l wuniszavveddanunludanin 40 ndunalndifeeiu

mintnaasuiruan lasuuuntanlnd ™ tazanmsany1ved Clarke tazaaz™ Wy

M3RaIMdund 1 Iuvue 0.2 mg Haunalumsnnaneumvua auisoiloanums
a a 9 = [ 4

v lduu 4 dlad

[ 1 [

a a A . . = 9 4 Ja =~
INNUY (Ascorbic acid) NANUFTIAYADNITTUATIZH ATUNU Ul‘ﬁiﬁ“]ﬁn! ADARUIU

9

asmileninszualszam mwunveanvesnsaesdTunazaisulamsa wazfuarsdu
oyyadasy mnimsnadmiudiguuswsildifalsadndadnda Tas Friel wazamus
Tauuzrh Iimiduduuna 25 mgkeg/d lumsananeusiviua

213U 1 (Thiamine) 1ugﬂmaq thiamine pyrophosphate ﬁmﬁwﬁgﬂuimﬂu%ﬁu

a o @ v Yo Aa a A (=
ﬂsxmumsgmmuaaﬂﬂjaqmﬂu"lamsmmz"lwu W”Iﬂi”l\iﬂ”lﬁlllﬂiﬂ’m"muﬂ 1 llllLWEN‘W’Oi]%
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o Y a < a a A @ .
mlnalsamtiun tazanuralnavesssuulseamuazvaoaaontiale Iag Friel wag

@9

aaz™ uuzihmas ineiud 1 luvwa 510 megke/d Tumsnnanauivua

a a . . [~ ’A o o a o

Aniudl 2 (Riboflavin) iilu T lmifdrag lunszurumswunvednais 1u'laasa
Tafu nazTashu Tﬂaagﬂug 1/ flavin mononucleotide (FMN) 12 flavin adenine dinucleotides

9 a a A =K A [ @ J v a =) A Yo ~ o a
ANuAeIMIINNUD 2 JelianuduiusiudsuaTlsaun 185y vuaivuzii lumsnina
NOURMUAAD 0.15-0.2 mgke/d udlumsAnyiargavzwunasaliiaiud 2 1dgeds

(=) 1<
624 meg/kg/d Tag liTisuasrenan™
iUl 6 (Pyridoxine) U5 LNDUALY pyridoxine, pyridoxal Q¢ pyridoxamine 9
[ M 4
awnsolasuginaulundounlalusene Tasmsaunieaanosngninielusiane
9 w a a I~
Ao pyridoxal-5-phosphate 8¢ pyridoxamine phosphate UVIUWT]ﬁWﬂEUUGU?N’JWI?Juﬁ 6 Aol
4 aaa 1 { A [ a a 4
Taou lani lud §aSera1e q Minerdesnuuunueanuyes nsneziiTu a3 lulaasa uaz
. a a A o Y a a a2 . .
prostaglandins M35 1HUD 6 M1lvnalsalaina19%ia hypochromic anemia LAZDINT
NMeszuVdsTamn
a a A . I 7 a o 4
A3ud 12 (Cobalamin) 1y Taeu el lunszuiumsmumueanuasdansizyi DNA
L o @ A A W o A
Taowuluermsysennilodaduaz Tdsauneuvuiumsoueno1is ua liwu luny
a I o Aa 4 Y 5 . . .

Tuedu (Niacin) 1 ua13 FURIIAYD nicotinamide adenine dinucleotide (NAD) uag
nicotinamide adenine dinucleotide phosphate (NADP) Fashmrhnvuony hydrogen atom Tu
Ufnservendiatu-3ansu MnerdeslunizuaumsmInaIya1501115A18 9 NM15U1a Tu
915U 1ina TsAmaainsi (pellagra) F99zio1msial nAUeITLVURAINITY MAUAUDINIT

o Y Aa FY
szuudsgam wingunsseai lvidedin Ia
A - _ I~ o A 4 % o {

ATAUNU INIBHUA (Pantothenic Acid) (Huasduduiaveslaou laie Fetmihi
o @ a 1 A I Y o 3 1 o w
drngluwunuednvesdse1nisa1s o e v ldwasau uaziludiulsznoudiAngues

. . P Y A o 7 o s 7 ) v
acyl carrier protein (ACP) ¥ mthndunsievinsa vy amesesd uavees luu udu

a 2 B o Y A A A Y Y @ o CY a a
luTedu Biotin) KavthintuTawu lsiRnertesnunsdunsied lviiu Janliuria
dy 9 A A o Yo o o a Yy a g
Huennanuluemsudl vuaiiSelud ldddunsiey luTedau1dd10 msvialuTeawu
A o d' = a A d' Yo an d' Q(
naUIINE TN enasadead i il luTeAu nFevinmsn 1dsvel§Fuzhoongns
Y [~ o Y a 1 . .. 1. .
ARSI L RETRIY %z‘ﬂﬂmﬂﬂﬂ’qummi lethargy, hypotonia, irritability, alopecia Qg
dermatitis
Aa o & [ L4 . e g
nsalWan (Folic Acid) Tanududulumsdunsizyi purine uag pyrimidines 1u

o 4 a aa a A 1 a o Y a
AFTVIUMSAUATIEHNTANIADNLasNSADLH 11 tles19nevIansa llanvzir lvnalsa

Tarinaa
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YSnaveddniiuaie o 1a ldsuanensmarasadead luuaazSulduaaald

Tumsei 7 TasdSuaanudesmsiadiuerslasunlasldawnz Tnsuimsvesdilae

Y A a a IS Y =\ A A a qaj Y 1Y Aa ~ ] a
TagArhenumsviadniula Aaesimaasuiniuivldungihelulsnanunninilng

M3199 7 Usameddaiunais ldsuaneviisnmanasaaead luuaaz u

(10, 11)

AU vinafmuzinlumsnaeTy | wnafiuuihudnde Yy
INUULD 150-300 mcg (499.5-999 TU) 150 meg (499.5 1U)
INAUA 0.8 meg (32 IU) 10 meg (400 1U)
INUUD 2.8-3.5 mg 7 mg
AU 10 meg 200 meg
INAUT 15-25 mg 80 mg

AU 1 0.35-0.5 mg 1.2 mg
iUl 2 0.15-0.2 mg 1.4 mg
I0UL 6 0.15-0.2 mg 1.0 mg
Imiud 12 0.3 mcg 1 meg
Tuegu 4.0-6.8 mg 17 mg
nsaunu s 1.0-2.0 mg 5mg
luTedAu 5.0-8.0 mcg 20 mcg
nsalnan 56 mcg 140 mcg

!ﬁ'ﬁWg (Trace elements)
= o =\ a U A Aa o o3 £ 9 1 .
i’]”l“Vi”Ii‘V]N‘Wﬂ@ﬂm@ﬂﬂ"lﬂilillﬂ1§mllLLi‘ﬁW]‘UN‘BHﬂ‘i/]?Jﬂ'JﬁJi]”lLl]uG]f\illﬂuﬂ chromium,
copper, iodine, manganese, molybdenum, selenium 8% zinc FaugazsuatuNUIMLaLiaIu
~ 9 a 1 1 @ 1 dy
LﬂfJ'JﬂJﬂQil!ﬂigiJ'Juﬂ”IimLWnJﬂaﬂ@]N € UBNTNNIY ﬂQW’J]l']JLl
I ! o & 1 a
1A5188% (chromium) (UUa1591M15NTANNINTUABNTEVIUMSINUNVDANVD
4 % £ A ) 1 a 3 A
mﬂu"lamsmmx"lwu SHIUUIANUULHUUNNITNUTNNALASIANAD 0.2 mcg/kg/d LLaguuIa
qaga liif 0.5 meg/d “*”
I 1 o a A . .
NOILAN (copper) Lﬂumuﬂszﬂammmu%wmwm f19 tyrosinase, ferroxidase,
. . . . ) ) )
lysyl oxidase, cytochrome oxidase, Cu/Zn superoxide dismutase, monoamine oxidase iWuau
Y v a ~ (= 1 o Y 9 dil A A 1Y)
ﬂ1§l1ﬂi‘]_l‘ﬂﬂ\1uﬂ\ﬂuﬂiNWleINLWﬂQW@%%ﬁQINE‘]‘VHTVI NITEITVUUDLYDINYINU ﬂigﬂﬂ ae
A AAa a a a a a <= a v Y 1
Wa@ﬂ!ﬁﬁ]ﬂﬂﬂﬂﬂﬂ@] !ﬂﬂfﬂ’wiﬁﬁﬁ‘m\‘l i$'1J'U°]J3$ﬁW]Wﬂ“IJﬂ§] UAZINATUDININUIUDYNI

Und vinanuuzih lumsausninafe 20 megkg/d” ™
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= . . & A o & A Y 9 Y J ' [ s &£
ToTofu (iodine) Huaasuiungremedoslslumseadivaes luuvoinousesosd a4

= o & [ a A o a Ay vo
11ﬂ'J'lNﬂWlﬂuﬁlUﬂ'ﬁﬂ'}UﬂNﬂ@iWﬂ'ﬁ!JJLL‘VI‘U@aﬂ EllmmﬂLluzuﬂumiﬂuiﬂmﬂ‘ﬂllmummi

naviaeaaoaf Ao 1 meg/d """

uRaNile (manganese) Herudiiyaonisiinuuesdues Msasanszgn uazszuy

g 1 1 % $ o
o lasaieng i Tusramasu hyrolase, kinase il@1& transferase Favuanuuziine 1 mcg/kg/d

uazvuagega iy 50 meg/kg/d'™ '

Aa Ao = o g 1 o a £
Tuamuu (molybdenum) Mﬂ'ﬂi]%ﬂﬂuﬁﬂlf]ull“ﬁuiuﬂi%ﬂ')uﬂWﬁliJLl“ﬂU@ﬁﬂ DNA %3

{ o 1 a < (=Y
YaiuuzhuAmMInusniNALazIANAD 0.25 meg/kg/d HazuLIAZIa 1A 5 meg/d

A A . [ ' Ao o L4 . . &

FaLUYY (selenium) Lﬂumuﬂszﬂﬂuwmmymmmu"lw glutathione peroxidase ¢
] o a Aa o dy A 1 =\ @ ad A Ao a [
Fretleaiumsinaeengdiaduveaiiabonie q msilszavvesdatonidrlumsninaneu
AmualnNuEeIgenIanangy IsANgINUNITeaNTEATY 15U retinopathy of prematurity

’ [~ 9 a 1 o = Yo A A
i8¢ bronchopulmonary dysplasia wudn 1um15mﬂﬂﬂﬂuﬂmuﬂmms”lmu«ﬁamﬂu“lmmﬂ

(10, 47, 51)

1-3 mcg/kg/d

9

o = . = [ ! a = J
TAINTA (zinc) WANNAN iyﬁ]@ﬂi%ll’J‘L!ﬂ"IiLEJLLT]‘U’E]aﬂEU’rNI‘]JW]u mﬂ‘u"lamm uag

o w 1 ]

E4
lugiu wenandidatinnudgyaenisudaseonvertioiugnisy msnadanzdne 1iina

9

a a a a a o o @ o J
ﬂ'J”I?JNﬂﬂﬂ@]ﬂl@Qﬂ”liH]iﬂlm‘]JIﬁ 53']_|']Jﬂlléjllﬂu mimdmmmmmzﬁuwu‘q UagIguy

g U

Uszamnniugunganssuaie 4 msnmaneuimuadesnmsdangdlulsumnganiimsn
ansuftrue Taedoansluuuin 450-500 megkg/d i ldinmsnsadyla ldfouminy
manTydnTalunssduse

A @ a [ o 1 A 9 = o w [l Y
LufJQ‘DWﬂﬁlUﬂﬁ]ﬂUuWaﬁﬂﬂ!“ﬂﬂlﬂ\ﬂ!ﬁ‘ﬁ?ﬂ'ﬂi‘ﬁiﬂﬂWWWﬁ“Vﬂ\‘l?i'aﬂﬂ!ﬁﬂﬂﬂWﬂQulll?HllTiﬂslfﬁ

9
%

[ = a [ 1 Y o = 9 = a - Q‘ a a 1
ﬁ\iﬂ%ﬁﬁluﬂih1ﬂlﬂ\‘]ﬂﬁ1’ﬂﬂ ANUUIDIVADINNITIAY zinc sulphate W lumsninaneau

o A 1 FIRl d'd =S [ = a d’ a = a Y
NIUUA ‘Vii@ﬂluﬂ’s]iJEJ“IJ’JEWUJﬂTiﬁi‘lJLﬁEl’c’f\‘]ﬂgﬁﬁluﬂ'ill1fl!°l/lﬁ\‘]iﬂﬂ‘ﬂN!ﬂHfﬂﬁﬁﬁiﬂﬂNW’J‘I’Tu\i

U U U

wu Noude uie I ndl Tastidwuziih v deanzdlumsananeuiivualuvuia 450-500
meg/kg/d M3niog lanu 3 Wounas 185 luvuia 250 megkg/d M13NNOIGUINAT 3 1ADU

A5 1850 Tuv11A 100 meg/ke/d tazidnorgaaua 1 VyulUas1asuluvuia 50 megke/d

H a ' H ' o < '
(gaga lunn 5 mg/d) ' USnamssgidesmslunaaz Juluanuaas 13 luasen g

<} . < 1 o W a < 1 a

man (ron) HudimwlszneudnyuesdluInatuludadoauas ualaslndanan

= o 1A a < J A A = 1
p1mIsnInasatdoadng hilimsmumanasluesdlsznou osanaziiunaudoino

Y = 1 a dy A o = 1< a a
9IMINAUAY 13U MIpararaz Tsnnasadoanalaminmsianzmannu tazlunsnine

o A a < o [ 9 A 1 a 1 o A
asusmuaazilsmamandiseslusiamelduiu 3-6 1@ou uamsninaneuiIMuaAnso

A 3’ v o 9 = <3 a o Ay ' dy @ 09.;’ ddy Yo

msnthihminddesentimanlulSinadisesivdosnil auiulunsdifiinlasues

(10, 47, 53)

= o ' @ I3 Yo <
NNUADARDAATUIUNIN 3 ﬁﬂﬂ1ﬁﬂﬂ351ﬂiULﬁaﬂ1umu1ﬂ 100 mcg/kg/d
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v v
J @ a o
uaﬂﬂ]mﬁmﬂmimmiuaxmmmamgmmm"lﬁ'ﬂmuﬂmmgmmﬁﬂm%umm

a A . A o 1A a A o 4
2NV (aluminum) Glummimwaamamm"lmﬂu 25 meg/L LLﬁzﬂﬁNWﬂlﬂﬁﬁﬂiﬂiUUlﬂ

£

pg19aoany Ine lumaiuaosz uulszamaiunanuaznizqndeod iy 5 meg/kg/d

a 1 { o 1 @ <] {
Ysmavewssianaas lasunaaz Julwan lauaaslumsien s

q‘ a 1 ~ Yo 1 ] <
M1519N 8 ﬂimmmﬁmmmﬂmmmamuimm

(10, 11)

(1

HIH19) msmnanou MINUDANIY 219 1-10 1 21 10-171
fvumimiin | dmumiwitn | shmiasznne | shwinannnh
Woun13kg | 51193-10 kg 10-40 kg 40 kg
zine 400 mcg/kg/d 50-250 meg/kg/d | 50-125 meg/kg/d 2-5 mg/d
copper 20 mcg/kg/d 20 mcg/kg/d 5-20 meg/kg/d 200-500 mcg/d
manganese 1 meg/kg/d 1 meg/kg/d 1 meg/kg/d 40-100 meg/d
molybdenum 0.25 meg/kg/d 0.25 meg/kg/d 0.25 meg/kg/d 5 meg/d
chromium 0.05-0.2 mcg/kg/d 0.2 mecg/kg/d 0.14-0.2 mcg/kg/d 5-15 meg/d
selenium 1.5-2 meg/kg/d 2 mcg/kg/d 1-2 mcg/kg/d 40-60 mcg/d
iodine 1 meg/kg/d 1 mcg/kg/d 1 mcg/kg/d ais xull%
GILG)Y

v v ya a - 9 s A J A
Aunsiwenwassldougaulumsibinglamdguaaieanilymaiiziinaludon

Y

g9 (NN 150 mg/dL) Taennsanliougauauszauiihmaludon (Insulin slide scale) *
[V A dyw [ a a a F2 A ya a a
A3 NN 9 wennnddiamsadiwiwlsmudugauldlessuliougauviia 0.1 gia/
Usmanglaa(gm)niiegluoimisnianasaidond uazoramuduganlane  0.15 gila/
UsumngInd(gm)"’ Tasoradadugaunenaanin nierauasluemismevasadond
e liedeaaiiios manusninadwnsaldsugauunudeiiold luvuia 0.01-0.1 wkg/hr

o o o A "9 < 4 99 J A v
nazasdaiaszahamalu@ensdiatosn 2 ¥ lug e lnauisaanuauihaluaealn
S 1 1 (55) c?/‘ dya a d’ Y o Y v = o A
119521319 100-150 mg/dL™ Metidugaunasainiulasueomsmeanasaidoadil

9 ]

189 regular insulin 111150 BugAuwtaou q luaunsonauiveisnivasadoadla

k4
[ o

dy dd’ A 1 [ [l Q' Y A o
uf]ﬂiﬂﬂuﬂiﬂ!ﬂi%@]Uuwnaﬁlum@ﬂq\‘lﬂ’ﬂ 300 mg/dL ENUlllﬂ’Jil‘illﬁh/i’6111’1'151/]1\114@1’6]%@16@@1

A e Ao = A q9 A o (1D)
ﬂﬂiﬁ@%UﬂQWNigﬂUu1@1ﬁ1um@ﬂ@nﬂ'ﬂ 200 mg/dL ﬂ\ﬁ]%LﬁiJGlW’E)WTHiﬂNWa’E)ﬂLﬁ@ﬂﬂW
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15199 9 Insulin slide scale(54)

szdmhaalwden Snaeuyau omslA
(mg/dL) AaaldAamiTe AalARInila Danviaeataend
180-240 0.5 wkg/d ualdnn 427w | I luvinananits
240-320 1.0 wke/d voaRalanIMIg
>320 1.5 wkg/d
Heparin

Heparin ﬁd’;wﬁaﬂﬂisﬁumiﬁwmmm lipoprotien lipase (LPL) ﬂﬁzé'uﬂizmumi

% @ @ = 4 = o Y a 9 4?’ YA
aatelviiu uazsnuszauves lnsndiwe lsa uanerni ldnannzunsndouduldnening
A Aa Aa Aaaa a Y < A Y dyw
iweaveniallng UnTe19iu IsAnsegnniy azn1IINanaeAlos HoNIINHUEID19
Hateanunsives luiusiauaiuaecs Tassilmnanisiudinuues ludusulivinalug
4 4 [ [
YU (flocculation) uagAansuensuved lviulunga Usura heparin Nuuziihlmanaclu

A o 1 o Y a 9 v 1 A a 1 a

pIsmManasatdead lag lisiliinannzunsndoudenanae 0.5-1 giadelSumves

A o (56)
DIMITNNMADADAAT 1 ml

M3tigalfo1rsmeriaenaend

Y AN Yo A o A = A A v
Nﬂ?ﬂﬂ"l@15u@1ﬁ1§ﬁ]1ﬂ711\1ﬁﬂ@ﬂlﬁﬂﬂﬂ“Wﬂ\‘]‘Vﬂﬂlﬂﬂ’J LN@%$!§N1W61W1§V]1Q§$HU

U
k4

MIAUDIMITHY 2ADIA08 9 1H0IM1TNTZUUMBAN T IYTauSududleilsua
9 ] A Y v W Y To & 9 o A
"oy q Aswia e msausadsuaala Taelausuiudesiinsensermisneszsuy
Y ' Y
MAUAUDINIT 1INTUTIABY 9 HNYTINUIMITNITLUUNILAUDINIT NioUsIIA0Y 9 an
Ysuavesermsnuvasaaeasiasdroiuiu lunisugaliermsnianasaiondnda
A o A ~ 1A 5, A o WY A v
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Preterm & ELBW & RDS 10 9.7
Preterm & VLBW & RDS & Sepsis 10 9.7
RDS & Sepsis 9 8.7
Preterm & LBW & RDS 7 6.8
Preterm & VLBW & RDS & PDA & NEC & Sepsis 6 5.8
Respiratory distress syndrome (RDS) 5 49
Preterm & VLBW & RDS 5 4.9
Preterm & VLBW & RDS & PDA 5 4.9
Gastroschisis 3 2.9
Patent ductus arteriosus (PDA) 3 2.9
Sepsis 3 2.9
Birth asphyxia &Sepsis 3 2.9
RDS & Meconium aspiration syndrome (MAS) 3 2.9
Preterm & ELBW & RDS & PDA 3 2.9
Congenital heart disease 2 1.9
Birth asphyxia & PDA 2 1.9
Congenital heart disease & RDS 2 1.9
Preterm & VLBW & NEC 2 1.9
Preterm & ELBW & Sepsis 2 1.9
Preterm & RDS & Sepsis 2 1.9
Preterm & ELBW & RDS & NEC 2 1.9
Preterm & ELBW & RDS & Sepsis 2 1.9
Preterm & LBW & RDS & Sepsis & Jejunal artresia 2 1.9
Preterm & ELBW & RDS & PDA & NEC & Sepsis 2 1.9
Diaphragmatic hernia 1 1

Gut obstruction 1 1

Imperforated anus 1 1

Necrotizing enterocolitis (NEC) 1 1

Sepsis & Short bowel syndrome 1 1

Preterm & VLBW & RDS & PDA & Sepsis 1 1

Preterm & PDA & NEC & RDS & Renal insufficiency 1 1

Preterm & LBW & RDS & PDA & NEC & Sepsis 1 1
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Post operation 12 12.6
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Pre operation 3 2.9
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INNUD 2.8-3.5mg 2.04 mg

BRI 10 meg -

INNUT 15-25 mg 25 mg
AUl 1 0.35-0.5 mg 0.702 mg
Iiul 2 0.15-0.2 mg 0.828 mg
AUl 6 0.15-0.2 mg 0.906 mg
AUl 12 0.3 mcg 1.2 mcg

Tuedu 4.0-6.8 mg 9.2 mg

nsauNY 1nsin 1.0-2.0 mg 3.45mg
luTedu 5.0-8.0 meg 13.8 meg
nsalnlan 56 mcg 82.8 mcg
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Zinc 450-500 390 455 50-250 195 260
Copper 20 78 91 20 39 52
Manganese 1( 50) 16.2 18.9 1(50) 8.1 10.8
Molybdenum 0.25 1.14 1.33 0.25 0.57 0.76
Chromium 0.05-0.2 0.6 0.7 0.2 0.3 0.4
Selenium 2.0-3.0 1.92 2.24 2 0.96 1.28
Iodine 1 7.8 9.1 1 39 5.2
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NITUNINE DU U (518) ANNYN
Hypophosphatemia 61 59.22
Hypokalemia 56 54.37
Hyponatremia 37 35.92
Hypertriglyceridemia (TG > 200 mg/dL) 36 34.95
Hyperglycemia (DTX > 150 mg/dL, urine > +2) 30 29.13
Hypermagnesemia 16 15.53
Hypomagnesemia 15 14.56
Catheter occlusions 12 11.65
Excess carbon dioxide production 11 10.68
Fluid overload (ﬁ”mﬁmﬁ'u > 6 %, > 50 gm/d) 11 10.68
Hyperkalemia 8 1.77
Cholestasis 7 6.80
Azotemia 6 5.83
Hypernatremia 6 5.83
Hypocalcemia 6 5.83
Fluid deficit (H11inan > 6 %) 5 4.85
Catheter related sepsis 5 4.85
Hyperchloremic metabolic acidosis 2 1.94
Phlebitis 2 1.94
Hyperphosphatemia 1 0.97
Elevated anion gap metabolic acidosis 1 0.97
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4 wva 4 a 1 [ a va qu‘
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AMITUNINTDY UMY (ﬂ%u“a) 153970 (ﬂ%ﬂ) qﬁ’ﬁmm‘i
Hypophosphatemia 164 501 32.73
Hypertriglyceridemia (TG > 200 mg/dL) 67 244 27.46
Hypokalemia 129 526 24.52
Hyponatremia 82 526 15.59
Cholestasis 14 131 10.69
Excess carbon dioxide production 38 724 5.25
Hyperglycemia (DTX > 150 mg/dL, urine > +2) 46 980 4.69
Hypermagnesemia 27 621 4.35
Hypomagnesemia 25 621 4.02
Hyperkalemia 19 526 3.61
Hypernatremia 13 526 2.47
Azotemia 13 626 2.08
Fluid overload (ﬁymﬁmﬁu > 6%, > 50 gm/d) 19 1213 1.57
Hypocalcemia 9 670 1.34
Catheter related sepsis 5 413 1.21
Catheter occlusions 12 1251 0.96
Fluid deficit (1inan > 6 %) 7 1213 0.58
Hyperchloremic metabolic acidosis 2 753 0.27
Metabolic acidosis with high anion gap 2 753 0.27
Hyperphosphatemia 1 501 0.20
Phlebitis 2 1251 0.16
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AMITUNINHOU $1u (%) giiAmsal
Hypophosphatemia 164 13.11
Hypokalemia 129 10.31
Hyponatremia 82 6.55
Hypertriglyceridemia (TG > 200 mg/dL) 67 5.36
Hyperglycemia (DTX > 150 mg/dL, urine > +2) 46 3.68
Excess carbon dioxide production 38 3.04
Hypermagnesemia 27 2.16
Hypomagnesemia 25 2.00
Hyperkalemia 19 1.52
Fluid overload (Eiﬁﬁﬂlﬁu > 6 %, > 50 gm/d) 19 1.52
Cholestasis 14 1.12
Azotemia 13 1.04
Hypernatremia 13 1.04
Catheter occlusions 12 0.96
Hypocalcemia 9 0.72
Fluid deficit (H1iinan > 6 %) 7 0.56
Catheter related sepsis 5 0.40
Phlebitis 2 0.16
Hyperchloremic metabolic acidosis 2 0.16
Metabolic acidosis with high anion gap 2 0.16
Hyperphosphatemia 1 0.08
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5E8MIEN IUIU (318) 5E8MIEN U (918)
Albumin 1 Furosemide 5
Amikacin 30 Gentamicin 65
Aminophylline 15 Meropenam 21
Amphoteracin B 3 Metronidazole 5
Ampicillin 69 Midazolam 2
Ampicillin+Sulbactam 3 Omeprazole 6
Cefazolin 1 Phenobarbital 26
Cefotaxime 36 Phenytoin 3
Cefoxitin 1 Ranitidine 10
Colistin 22 Sodium bicarbonate 13
CPM 4 Sulperazone 10
Dexamethasone 13 Tazobactam+Piperacillin 3
Dobutamine 32 Vancomycin 8
Dopamine 32 Vitamin B1 1
Fentanyl 2 Vitamin K 63
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Date

Weight daily (g)

Fluid in/out

DTX/(Serum glucose)

Ca

Na

K

Cl

CO

2

Mg

P

Anion gap

BUN

Cr

Alb

DB

TB

AST

ALT

ALP

WBC (band/mature)

Hb

Hct

Plt

%N

TG

pH

pCO

2

HCO

3

Urine sp.gr./sugar

TPN Energy (kcal/kg/d)

PM/IF(0.8 ,0.67 kcal/ml)

Total Energy (kcal/kg/d)
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No

Date

Physician

/nurse

Problems

Intervention

Acceptance

Outcome
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Birth Weight

Age

BW < 10 kg

Date/month

Weight for calculation TPN (kg) ( < 10 kg)

Venous line (C/P)

Volume per bottle (ml) (>50 ml)

PN Rate (ml/hr)

Amino acid (gm/kg/d) ( 0.5-3 gm/kg/d )

Dextrose (gm/kg/d)

Wma P <12.5%, Wmac<25%

%

%

%

Na' (mEq/ kg/d) (3-4 mEq/kg/d)

K’ (mEq/ kg/d) (2-3 mEq/kg/d )

CI' (mEq/ kg/d) (3-4 mEq/kg/d )

HPO, *(mmole/kg/d)  (0.5-1 mmole/kg/d)

Mg" (mBq/ kg/d) (0.25 mEq/kg/d )

ca™’ (mmole/kg/d) (0.5-1 mmole/kg/d)

Trace element : Addamel ™ N

(0.3-0.6 ml/kg/d) (Max 10 ml/day)

m/d

ml/d

ml/d

ml/d

ml/d

MTV : Cernevit"

(1 ml/kg/d ) (Max Newborn 3 ml Lafﬂﬂ 5ml)

ml/d

ml/d

ml/d

ml/d

ml/d

Lipid (gm/kg/d)  (0.5-3 gm/kg/d )

20% Lipid (ml)

Lipid Rate (ml/hr) <1 gm/kg/6 hrs

Heparin (0.5-1 iu/ ml of TPN)

iw/d

iu/d

iu/d

iu/d

iw/d

Doctor

Calories from dextrose (kcal/kg/d)
= Dextrose (gm/kg/d) x 3.4

Calories from lipid (kcal/kg/d)

= Lipid (gm/kg/d) x 10

Total non-protein calories (kcal/kg/d)

= Calories from dextrose + lipid

Osmolarity 1Wma P < 900 mOsm/L

AMTUNTBNT Price

Pharmacist

REMIND :

1. Check urine sugar every 8-24 hrs. Check BS if urine sugar > 1+.

2. If PN associated infection is suspected, follow PN guideline for septic workup. (Hemo C/S via peripheral vein and catheter, PN

solution C/S, & wound discharge ~ C/S, T catheter tip C/S).

Enteral nutrition

Date/month

Milk (Infant, Premature, Special formula)

Volume (ml/kg/d)

Total enteral energy (kcal/kg/d)

=Volume(ml/kg/d) x coefficient factor
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1. When enteral nutrition is unlikely to provide adequate nutritional requirements
- Premature infant within 24-48 hour
- Other pediatric patients within 5-7 days
2. When the GI tract is not functional or cannot be assessed
- Massive small bowel resection resulting in short-bowel syndrome
- Neonatal necrotizing enterocolitis
- Severe inflammatory bowel disease
- Intractable diarrhea and/or vomiting
- Graft-versus-host disease
- Post chemotherapy
3. Infants and children requiring extracorporeal membrane oxygenation
4. Organ failure (liver, renal, pulmonary, pancreas) when enteral nutrition

contraindicated and child is catabolic

318115919949

(1) Mattox, T.W., and Reiter, P.D. Parenteral nutrition. In J.T. Dipiro, R.L. Talbert, C.G. Yee,
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is

R.G. Matzke, G.B. Wells, and L.M. Posey (eds.), Pharmacotherapy: Pathophysiologic

Approach, pp. 2379-2397. New York: McGraw-Hill Medical Publishing Division,
2008.
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Date
PNDAYS Baseline | 1 10101213 |14 15|16 |17 (18 (19|20 >>>END
Weight X X x| |x X |x|x|x|x|[x]|x x
Dextrostix X X X X b x
Electrolytes x X X X x x
(NaK.CLCaMg.P.CO))
BUN, Cr x X As indicated
Albumin X X x
Triglycerides x X As indicated
LFT x As indicated
(ASTALT,ALP,DB,TE)
CBC/differential x X As indicated
Blood gas X Until stahle As indicated
Urine sugar & Sp.gr. x X x| x | x| X|{x|x|x|x]|x|x x
Fluid infout x X x|l |x X |x|x|x|x|[x]|x x

* For unstable patients, need to check more frequently *

*@au1)as91n A.S.P.E.N. Board of Directors and The Clinical Guidelines Task Force. Guidelines

for the use of parenteral and enteral nutrition in adult and pediatric patients. Journal of Parenteral

and Enteral Nutrition 26, 1 (January-February 2002): 1S-138S.*
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Analysts Unit Reference range (Ref. range)
Blood Chemistry Preterm Term
GA(week) Age Ref. range Age Ref. range
ALT(I) IU/L Up to 40
Albumin” g/dL 27 2.1-33 0-7 days 2.8-43
29 2.3-34 7-14 days 3.0-43
31 2.2-35 14-21 days 2.7-4.4
33 2.2-35 21-28 days 3.2-44
35 2.2-3.6
ALp" IU/L 26-27 35-604 28-300
28-29 119-465
30-31 112-450
32-33 110-398
34-35 113-360
36 88-326
AsT" IU/L Up to 100
B mg/dL 0-1 day <8 0-1 day <6
1-2 days <12 1-2 days <8
2-5 days <16 2-5 days <12
> 5 days <20 > 5 days <10
DB(3) mg/dL <0.5 <0.5
150) mg/dL 1week | 3.1-25.5 4-12
3 weeks 2.1-31.4
5 weeks 2.0-26.5
7 weeks 2.5-30.5
Calcium-total mg/dL lweek | 6.1-11.6 1 day 6.9-9.4
3 weeks 8.1-11.0 2 days 6.1-9.9
5 weeks 8.6-10.5 3 days 5.9-9.7
7 weeks 8.6-10.8 1 week 8.4-11.6
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Analysts Unit Reference range (Ref. range)
Blood Chemistry Preterm Term
GA(week) Age Ref. range Age Ref. range
Calcium-ionized” | mmol/L 1-2 day 1.21+0.132
>3 day 1.22+0.138
Chloride"” mEq/L 1 week | 100-117 1 day 87-114
3 weeks 102-116 2 days 92-114
5 weeks 100-115 3 days 93-112
7 weeks 101-115 96-110
cr? mg/dL 0.3-1.0
co, @ mmol/L 1week | 13.8-27.1 13-22
3 weeks 12.4-26.2
5 weeks 12.5-26.1
7 weeks 13.7-26.9
Magnesium® mg/dL 5 days 1.65-3.0 1.7-2.4
7-28 days 1.8-2.4
Phosphorus’ mg/dL 1week | 5.4-10.9 1 day 2.9-8.1
3 weeks 6.2-8.7 2 days 3.0-8.7
5 weeks 5.6-7.9 3 days 2.8-7.6
7 weeks 4.2-8.2 5 days 4.2-7.2
Potassium' mEq/L 1 week 4.6-6.7 0-1 week 3.2-5.5
3 weeks 4.5-7.1 1-4 weeks 3.4-6.0
5 weeks 4.5-6.6
7 weeks 4.6-7.1
Sodium™” mEq/L 1 week | 133-146 1 day 132-159
3 weeks 129-142 2 days 134-160
5 weeks 133-148 3 days 139-162
7 weeks 133-142 1-4 weeks 134-144
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Analysts Unit Reference range (Ref. range)

Blood Gas'” Preterm (Mean) Term (Range)

Arterial Venous Arterial

pH 7.26£0.08 7.33+0.07 7.04-7.49

pCO, mmHg 53.0+10.0 43.448.3 27.2-75.4

pO, mmHg 19.0+7.9 29.249.7 4.6-48.4

HCO, mEq/L 24.0+2.3 22.842.1 13.6-29.4

Base excess mEq/L -3.242.9 -2.612.5
51801501909
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(1) Green, A.K. Neonatal biochemical reference ranges. In J.M. Rennie, N.R.C. Roberton (eds.),

Textbook of neonatology, pp. 1408-1409. London: Churchill livingstore, 1999.

(2) Behrman, R.E., Kliegman, R.M., and Jehson, H.B. Nelson: textbook of pediatrics, 16" ed.

Philadelphia: W.B. Saunders company, 2000.

(3) Siner, B.S., and Newman, N.S. Tables of normal values. In A.A. Fanaroff, R.J. Martin (eds.),

Neonatal-perinatal medicine:disease of the fetus and infant, pp.1755-1772. St.Lious:

Mosby-Year book Inc, 1997.

(4) Gleason, C.A. Illustrative Forms and Normal Values. In H'W. Taeusch, A.B. Roberta, A.G.

Christine (eds.), Avery's Diseases of the Newborn, pp. 1573-1598. Philadelphia:

W.B. Saunders, 2005.
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Metabolic complication

Definition

Substrate intolerance

)
Azotemia

Abnormal liver function test(z)

. 4
Cholestas1s( !

Excess carbon dioxide
O]
production

Hyperglycemia(6)

Hypoglycemia(6)

Hypertriglyceridemia(ﬁ)

Fluid and electrolyte imbalances

)
Hypernatremia

. (57
Hyponatremia

d’ 1 = 1 1 a =
- 717N 19MeNAT BUN  gannianlnalageiall
aa Y A 2N Y R o
91MINAALNIINAE1TD 110 14 FadpnueIng
manddin ldileA1 BUN : SCr > 20:1
- 71ENIIMENTEAVVDY AST, ALT uag Alkali

phosphatase N gINNAIGIgAYRIAI1NA TAgDI1DY

1 1 3
#59'13i310132 hyperbilirubinemia 33uA8A 18

aeiisamedian direct bilirubin > 1 mg/dL tije

total bilirubin < 5mg/dL W30 direct bilirubin > 20%

Y0 total bilirubin 7 > 5Smg/dL

- Mg aneiiseAue carbon  dioxide g4n31A1
Unalageniioimsmanaiiniuaienie lunla

5 mazﬁ serum glucose > 150 mg/dL 11a2/M30 urine
sugar >+ 2 1AMy 1a5y parenteral nutrition

= m’;z‘ﬁ serum glucose < 40 mg/dL 1AMN5 IA5Y

parenteral nutrition

- AN serum triglyceride > 200 mg/dL

A IS . A
ﬂ13$ﬂ51\1ﬂ181~lﬂ53ﬂﬂ! Sodium Gll!ﬂi%uﬁla@ﬂq\‘]
U 1 a = aa U 9 A 1
ﬂ'ﬂf’ﬂﬂﬂﬁIﬂﬁl@TDNENﬂ15ﬂ1ﬂﬂauﬂ333\lﬂﬂﬁlﬁiﬁlqu
<
ﬂ"lﬁ} (thirst, restlessness, irritability, lethargy, muscle
twitching, seizure, hyperreflexia, coma, death)

A S A . A o
N112N519MeNYSUI8 Sodium Tunszudiaondi

1 1 a = an 1 Y A ]
ﬂ’J”Iﬂ”ITJﬂ@]IﬂEJ@ﬁlllmﬂ”Ii‘l/l”lﬂﬂauﬂ’i’nlﬂ’lfmi’f]'lu
2y v . . .. .
ﬂllﬂ (seizures, agitation, apathy, disorientation,

lethargy, muscle cramps, weakness)
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Metabolic complication Definition

Fluid and electrolyte imbalances

. (5,7 A - (a X A
Hyperkalemia - amzasumeldsu potassium Gluﬂi%uﬁmﬂﬂijd
1 1 a = an 1 Y A ]
ﬂ’ﬂﬂ”lﬂﬂ@ﬂﬂﬂﬂ”ﬁlﬂ'ﬂ”lﬂ”ﬁ‘ﬂ”lﬂﬂﬂuﬂﬁﬁ]ilﬂﬂfﬁ’iiﬂulll
<
nla (muscle weakness, bradycardia, cardiac rhythm
disturbances, hypotension, cardiac arrest)

A S A . A 0
N1gNIIMeNdsun potassium lunszueaond

Hypokalemia(s’ K
nnmnalasenniiernsnenainiualense lu
ﬁ"lﬁ} (thythm disturbance, decrease in T-wave
amplitude, weakness, development of U wave,
hypotension, ST segment depression, cramps, and in
severe hypokalemia: PR prolongation, areflexia QRS

widening, , loss of smooth muscle function)
7

Hyperphosphatemia” ANMEN319MeiiUTua phosphorus lunseuaiaen
genaa1lnalaee19i91n15M19AATNT INAY
A 3 ¥ .. . .
s E]U],Nﬂulﬂ (nausea, vomiting, anorexia, hypoxemia ,

conjunctival hyperemia)

¥ AMENI19aMeiUTua phosphorus lunszuaiaen

Hypophosphatemia(s’

#1n21811UnA 1age19591n1I N1 INTINAIY
(K]

w50 lun1d (neurogical irritability, rhabdomyolysis,

muscle weakness, paresthesia, hemolysis, platelet

dysfunction)

~

7) A A a . A a
NNIENTNMINYTUIY calcium (ﬂmmmuaauuu

. G,
Hypercalcemia

#1197 1981 Correct  Ca )lunszumaoagan

KU

191
a aa [ 13
1@ 1ag019101015N19AA NI IUA101 5D LI A 1&

(cardiac arrhythmia, paralytic ileus)
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Metabolic complication

Definition

Fluid and electrolyte imbalances

. 5.7
Hypocalcemia

. (1,9
Hypermagnesemia

. (1,9
Hypomagnesemia

Fluid overload(g)

Fluid deficit"”’

- amzfisumeliTnaes calcium (nadifiauoay
1819 Correct Ca™)lunszuaideasiniia
Unalageniionn1snienaiiniiualense lun 1d
(hyperalertness, tetany, muscle cramps, paresthesia

increased tone, jitteriness, convulsion)

d' 1 A (A . =
NIENTHMeNYTuw magnesium Glumzumam
J 1 a =\ aa 1 9
q\iﬂ’J"Iﬂ"IiJﬂ@]IﬂEJ’E)"H]lIﬂ"Iﬂ”IiV]”NﬂﬂHﬂi’JlIﬂ'JEJ
g . . .
w300 la (personality changes, disorientaton,
stopur, convulsions, psychosis, coma)

A S A . A
AzNTMelsum magnesium lunszumaon

§1n171011nA Tag019001013N19AA AT INA Y
13 . . .
w30 lunla (weakness, failure to thrive, paralytic

ileus, calcium resistant tetany, cardiac arrhythmia,

CNSS irritability)

A Yo Oy a o Iy
anziisnmelasumsihludsnugaoui 143
Usuailagnzmunniu anuausea Tudanluy
ASEUEIADAARINTT 289 mOsm/kg OULHBINIINT
IR LN sodium, protein, hematocrit Nanad ¥9

Y v
ansadaldannmsihminmy > 6% 13e > 50
gm/d

v Y
nzismevianaaua1si Usunadaaine

anad ANNaueed luan Tunszuddoatiaiigenin
308 mOsm/kg BUIHBININN glucose UAL/HTD

1 Y v
sodium Baansndaldamimiinnanas > 6 %
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Metabolic complication

Definition

Acid-base abnormalities
Normal anion gap metabolic
acidosis or hyperchloremic

. . . (5,10)
metabolic acidosis

Elevated anion gap metabolic

. . (5,10)
acidosis

Metabolic alkalosis(s’ 2%

. )
Respiratory acidosis

A A = I A dgl J
-azaealanuunsAMNAUAIYDY pH 1Ay
A o 1 a S a A
HCO,¥pua0ad 1010 A1 pCo, uAnanse
:; a . = Aa a2 A .
@104 1agf anion gap UAnA ualidTua chloride
lunszuendongeniailng
A A = I A d? 1
- aziaealaNuuNIANLIY A0 pH 1o
A <; 1 a S 1 a A
HCO,¥8uaaad1n11né A1 pco, UA1lnaAnIe
; s a4 2 s
@1aalaeN anion gap NAUNNYY uaNUTuIW
chloride Tunszumaoaiianna
A A ~ < 1 A d? 1
- p1aziealaNuduAIUNNIY A1YBd pH LA
A 1 1 a o A a A
HCO,va1a0agan11A1na A1 pCo, UAnlnavise
4
qﬁuuazﬁﬂwmwﬁﬂimm potassium L8 chloride
lunszua@oadinanlng
A A =\ 3| A d? 1 ° 1 [
- paziaealaNulunIANNIUAT pH @101
Und A1ved pco, gani1nd Tasa1 HCO ouADA

A a4 A4
DIVPANNUIDUATUNUUY

318119919949

{ a <] a @ 4 ]
€)) ﬂﬂ!gﬂiillﬂTﬁél%ﬂﬁ“ﬁWi}l}@HﬁﬁJTJ“ﬁWIﬁﬂulﬂlﬂﬂﬂl@\‘lﬁﬂf’]ﬂfﬂﬁﬂQNWﬁLLWﬂﬂ!LWQﬂiglﬂﬁqﬂﬂ.

uuanemssnediaelaneideunau [Online]. 2010. Available from:

http://gsnich-pediatrics.com/node/176 [2010, 23 November]

(2) Andreoli, S.P. Clinical evaluation and management. In T.M. Barratt, E.D. Avner, W.E.

Harmon (eds.), Pediatric Nephrology, pp. 1233-1246. Baltimore: Williams&Wilkins,

2004.

(3) Green, A. K. Neonatal biochemical reference ranges. In J.M. Rennie, N.R.C. Roberton (eds.),

Textbook of neonatology, pp. 1408-1409. London: Churchill livingstore, 1999.
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(4) Moyer, V., Freese, D.K., Whitington, P.F., Olson, A.D., Brewer, F., Colletti, R.B., et at.
Guideline for the evaluation of cholestatic jaundice in infants: Recommendations of
the North American Society for Pediatric Gastroenterology, Hepatology and

Nutrition. Pediatric Gastroenterology and Nutrition 39 (2004):115-128.

(5) Gleason, C.A. Illustrative Forms and Normal Values. In H'W. Taeusch, A.B. Roberta, A.G.

Christine (eds.), Avery's Diseases of the Newborn, pp. 1573-1598. Philadelphia:

W.B. Saunders, 2005.
(6) A.S.P.E.N. Board of Directors and The Clinical Guidelines Task Force. Guidelines for the

use of parenteral and enteral nutrition in adult and pediatric patients. Journal of

Parenteral and Enteral Nutrition 26, 1 ( January-February 2002): 1S-138S.
(7) Ronald, M.P., Daniel, L.L. Common fluid and electrolyte problems in the pediatric intensive

care unit. Pediatric Clinics of North America 27, 3 (1980): 567-587.

(8) Siner, B.S., Newman, N.S. Tables of normal values. In A.A. Fanaroff, R.J. Martin RJ (eds.),

Neonatal-perinatal medicine:disease of the fetus and infant, pp. 1755-1772.

St.Lious: Mosby-Year book Inc, 1997.

(9) Paengthaisong, A. Clinical roles of pharmacist in parenteral nutrition support service in

neonatal intensive care unit at maharat nakhonratchasima hospital. Master's thesis,
Faculty of Pharmacy Mahidol University, 2003.

4 v o aa
(10) Twew NI, At umdynssunain - m3liemisnvasadon.

E4 2
NIUNWUNIUAS: Tolod wsumgmf{ 2550.
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Aminoven® infant 10%

5azate 100 ml Usznoudie

L-isoleucine 8.00 gm
L-leucine 13.00 gm
L-lysine acetate 12.00 gm eq. to L-lysine 851 gm

L-methionine 312 gm
L-phenylalanine 375 gm
L-threonine 440 gm
L-tryptophan 201 gm
L-valine 9.00  gm
Arginine 7.50  gm
L-histidine 476  gm
Glycine 4.15 gm
L-taurine 040 gm
L-serine 7.67 gm
L-alanine 930 gm
L-proline 9.71  gm
N-acetyl-L-tyrosine 5176 gm

eq. to L-tyrosine 4.20 gm
N-acetyl-L-cysteine 0.70 gm

eq. to L-cysteine 0.52 gm

L-malic acid 2.62 gm
Total amino acid 100 gm/L
Essential amino acid 51 %
Total nitrogen contents 149  gm/L
Titration acidity 25-45 mmol NaOH/L
pH value 5.5-6.0

Theoretical osmolarity 885 mosm/L
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Intralipid” 20 %

Fat emulsion 1,000 ml Uszneuae

Purified soybean oil 200 gm

Purified egg phospholipids 12 gm

Glycerol anhydrous 22 gm

Water for injection to 1,000 ml

pH value approx. 8

Energy 2,000 kcal/L

Theoretical osmolarity 350 mOsm/L
Addamel ™ N

USuaunaousas 1 ml Usznoude

Zinc 650.00 mcg
Copper 130.00 mcg
Manganese 27.00 mcg
Molybdenum 1.90 mcg
Chromium 1.00 mcg
Selenium 3.2 mcg
Iron 110.00 mcg
Fluoride 95.00 mcg
Iodine 13.00 mcg
pH value approx. 2.2
Theoretical osmolarity 3,100 mOsm/L
15 % KCl

YSuadIe KCl ao 1 vaoa (10 ml) Ysznouale #1e1 KCI 1.5 gm
T 1 ml Us2nouAI8 K =2 mEq, Cl =2 mEq
10 % MgSO,
U3u1a MgSO, @0 1 vaea (10 ml) Yiznoudae @1e1 MgSO, 1.0 gm

Tu 1 ml Uszneudie Mg~ = 0.8 mEq
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8.71 % Dipotassium Phosphate
UsumAae1 K,HPO, o1 waoa (20 ml) Usznouals @2e1 K,HPO, 1.74 gm
u 1 ml Jsznoudie K’ = 1 mEq, HPO,” = 1 mEq (0.5 mmol)
3% NaCl
USu1at NaCl fia1 v2@ (500 ml) 1U52neuA8 §281 NaCl 15.0 gm
T 1 ml Ys2nou@I8 Na = 0.5 mEq, CI = 0.5 mEq
10 % Calcium gluconate
YFunadIe Ca @ol Maoa (10 ml) Y5znouARIY 267 Calcium gluconate 1.0 gm
1 1 ml 1J32n9UAI8 Ca = 0.45 mEq (0.25 mmol)
40% Sodium acetate
USu19s Sodium acetate A0 1 VIR (100 ml) 1/52nDUAIY A28 Sodium acetate 40.0 gm

Tu 1 ml Jsgnouaie Na =3 mEq, CH,COO =3 mEq

Cernevit"
Ysmnadiaiiuael vasa Ysznoualn

Vitamin A 3,500 iu
Vitamin D 220 iu
Vitamin E 102 mg
Vitamin B1 351 mg
Vitamin B2 414 mg
Nicotinamide 46.00 mg
Vitamin B6 453 mg
Vitamin C 125.00 mg
Biotin 69.00 mcg
Folic acid 0.41 mg
Vitamin B12 6.00 mcg
Pantothenic acid 17.25 mg
Glycine 250.00 mg
Glycocholic acid 140.000 mg
Soybean phosphatides 112.500 mg

pH value approx. 59
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nuaaImsinanznouvas Calcium 1az Phosphate

A o A . L Aad v . ®.
“lummsmmaaﬂmaﬂﬂmu Amino acid NNBONIIA1 Aminoven infant 10%

15

\Aminoven IL\PTsolub ity curve (37C)
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1
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©
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2
1
0 A-O-#DBIV/O!r T T T
0 1 2 3 4 Phosphate (mM/L) 6 7 8 9 10

aaudadan Wongpanich, Y. Effect of commercial amino acid solution, temperature and storage

time on solubility of calcium and phosphate in pediatric parenteral nutrition solution. Master's

thesis, Faculty of Pharmacy Mahidol University, 2006.
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