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How to select the right patient for nutrition support?
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Who need nutrition support?
o AY va . ~ v a . = ' v Aa £ - =
naanalen screening LW@@%W@JUW&J malnutrition wsell LW'ﬁWzg}Imawummmmmi nutrition support
il
1. Preoperative malnutrition patient (no NS in urgency/emergency operation)
A A a o @ Av v a . ' v ) a
ﬂ@ﬂQUﬂ’liN’]mﬂﬁjU’JEﬂMﬁJ mmmmLﬂummaﬂmmmfﬂmiaﬂ malnutrition NBU AINITHINAUUFINTOLADU
Tla
2. Nutrition depletion/malnutrition (starvation:moderarte/severe)
Aonauwsn?iuTlile malnutrition wsisnse process, 58 investigation #1399 Misiaddinis NPO Tuunnssgtae
nauilgnuestiuluuasauly

3. Stress patient (moderate/severe)

\u 1l sepsis, major trauma v1l¥ physiologic #1939 fuldsuudasiy

Why nutrition support has to be given?
ilusinafinaslil nutrition support? fianudnduiiaedesdinnsdsuudaswes metabolic lu simple
starvation

Metabolic change in simple starvation f® M30n0 NSNSl stress a9

Fuel utilization in short-term fasting man (70 kg)
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Musc!e Amino o
protein > cids LIVER 36 RBC
759 Glycogen Glucose > WBC
759 180g Nerve
Kidney Figure 2-14. Fuel utilization in a
e G!);%erol Gluconeogenesis : Myt 70-kg man during short-term fasting
trig?y csetr)irde:s < 9 .. 369 ' with an approximate basal energy
160g Fatty 409 Oxidation < v expenditure of 1800 kcal. During
?géd N " Lactate + Pyruvate starvation, muscle proteins and fat
9 stores provide fuel for the host, with
Ketone the latter being most abundant.
609\ Heart RBC = red blood cell; WBC = white
Fatty acid Kidney blood cell. (Adapted from Cahill GF:
120g Muscle Starvation in man. N Engl J Med.

1970;282:668.)
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Fuel utilization following trauma
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Figure 2-17. Acute injury is asso-
ciated with significant alterations
in substrate utilization. There is
enhanced nitrogen loss, indicative
of catabolism. Fat remains the pri-
mary fuel source under these circum-
stances. RBC =red blood cell; WBC =
white blood cell.
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Figure 2-15. The recycling of
peripheral lactate and pyruvate for
hepatic gluconeogenesis is accom-
plished by the Cori cycle. Alanine
within skeletal muscles can also be
used as a precursor for hepatic glu-
coneogenesis. During starvation,
such fatty acid provides fuel sources
for basal hepatic enzymatic function.
RBC =red blood cell; WBC = white
blood cell.
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Metabolic change in Stress

Stress ¥NNYEN sepsis, trauma 38 major operative Alet

Tutag 20-30 Yikuanidedn Weflnne stress iintufsfnujissmeuausmosinniefeszuy
neuroendocrine fin1swds epinephrine, glucagon, steroid ifieaansansineg dielimdanuosnundiivanstedy

Tutiananseana 15 TJﬁm'mmL'%'mﬁmmiiﬂé’]’aﬁﬁwmwﬁﬁmﬁa6] fio cytokine fivdseanuiann
N3¥UIUNIIAINY cytokine dvangageaniinseAuyiliinnszuIunns proteolysis Wawtiin metabolic alteration
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In trauma

Fuel utilization following trauma
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nsaaelusiuaseorlumnninfumn weil major trauma nglaaagnaats way muscle Igndasaas
wnBaty wmszeteavdadiyg feq WU wound, immune system §1a¢] ndudeddnglaaun leduifinisdesaane
wuiu weliilagansunnwinlugiag simple starvation
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hypermetabolism, hypecatabolism, depress immune function
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Figure 2-18. Influence of injury severity on resting metabolism
Normal (resting energy expenditure, or REE). The shaded area indicates
telide normal REE. (From Long CL, Schaffel N, Geiger J, et al. Metabolic
response to injury and illness: estimation of energy and protein
needs from indirect calorimetry and nitrogen balance. JPEN J Par-
50 1 enter Enteral Nutr. 1979;3(6):452. Copyright © 1979 by A.S.P.E.N.
Reprinted by permission of Sage Publications.)
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nandl stress WnTuan 9ziinnaz hypermetabolism $1ameasldndsnuiiatu

Tunz starvation sssuvIAnEEWazeEis anulusiueld lindunulesy
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(REE=resting enegy expenditure vangfandssuiitiosfianiiviiliAnnszuiunts metabolism ve931me

Aeuiaziinisviauvededoagineglusianie Fensansivinldteufuueunsudlugtieing)
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Figure 2-23. The effect of injury sever-
8 1 ity on nitrogen wasting. (From Long CL,
Schaffel N, Geiger J, et al. Metabolic
4 Partial starvation response to injury u‘ntl illness: c,\*u.nm.n(m
) of energy and protein needs from indirect

Total starvation calorimetry and nitrogen balance. JPEN
Y Y ¥ J Parenter Enteral Nutr. /979;3(6):452.
0 10 20 30 40 Copyright © 1979 by AS.P.E.N. Reprinted

Days by permission of Sage Publications.)
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When NS should be given? Thilels?
Haqvudelsiledihensen infagliiug
Stabilize & normalize: vital sign @
Especially when indication was fulfilled & indication Tun1sl
Practice guideline
Perioperative nutrition support (ASPEN 2005)
1. pre-operative SNS
AeunsHifnnniag laslane elective case WianpaeslshauddUleiuldfesliiu dauldd
malnutrition neuazH1snaztdu moderate 3o severe Amu Tnglanzn1sHIFaNe Gl tract IwszadnLES IR
NPO inswaztuans correct nutrition 1ireu aghetionfian 7 fu fanunsndeunisindaldmmdeuludeu
2. PN should not routinely be given in the immediate post-operative period to patients
Aondssindauisiinleinds improved nutrition 9iUhe wé3ssuly reulvidesy condition ua indication
vauUeseinmnzangndemioli fesfiansangeelimdu routine
3. post-operative SNS
wasdn AN salngthe duwiliuingtelianaunsoasiulavie feed 10 anelu 7-10 Ju dosiiarsan
wé31avlA nutrition {Uheviselal 920y enteral vie parenteral filst
4. complications of parenteral nutrition

=2 Aa a

nsAnwniivess AeN VA hospital wvinisAinuliwerunn ladeasuunin parenteral nutrition LA
laddudeiidunn Tutlquiunuiluefaiinuuni@uunnndlafinfuinn ddvinisaguri

Parenteral nutrition %Lﬁmﬂiﬂwﬂwgﬂwﬁ moderate to severe malnureish

finswFeusfisudes complication seninanislit PN wazladlsh PN 1319 PN ficomplication wnninegad
DEGUGRI]
Who needs PN in 2005? (Macfie J;Ethic and nutrition support therapy)

agUnde Auddithefidulld vie 3uenteral nutrition lallé WWuszezinan 7 Yu Amsfiansaunls
parenteral

wiaghdntie 7 Junnin drfUael malnutrition envvzduszauliunanvsesunnednounds mngUie

stable wd2@19M9155041W parenteral fiau 7 Tuila

How to calculate energy requirement?
msUszdiu enerey fianslalunsazu

ESPEN 2006 aguan luszesdifihody aitical o lesvoznouEususilfidfios 20-25 keal/kg BW /day
\Ju enteral LLﬁLﬁaﬁﬂaaﬁumﬂﬁﬁSﬁu stable u& 15779xlR 25-30 kcalkg BW /day usidnstable snnTuidesq

a199zenee) dinauldanu ideal body weight flé
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210 ASPEN 2005
WasuuUasnnadisnoufie Jaguu total calories lngianiz parenteral nutrition Tumuld critically ill 1%
WiBg 25-30 kcal/kg/day Liwdlouadunaufiuszuna 45-50 kcal/kg/day waawinlidl complication Lwezunn weauld
stable AvgRansafiandu 30-35 keal/kg/day
Wesniesiduiiedaonssy fesiiiandUaelag amputate wwu w3ev1 calories fifuanildl
P a ~ %) a o g v & . = | a ¢
ABIAVUIIUN amputate sonmeReIilillu overfeeding FaldiinUszlowiozls

o
P2

AOVIUIU 5% Wazisvl 15%

How to distribute energy to nutrients? N19N3ZANYNAIITURAIAINATUIANSIUY
waseTisiualdieiuezudeanidu protein energy L8 nonprotein energy (CHO, Fat)
NINTLIENTINTZIUNAD
% districution C:F:P
Usual= 55 : 30 : 15 (aglyld fat LAin 30%)
weisioedin15USU angfUedl stress 3@ underlying Buq Lﬁziué'ﬂ’gmﬂu"l,mwéa%’a fosiinsusulusiuanas
loduwaadr non protein calory:N2 ratio aaslé 150:1 viewinlsAldlsmnzautuaningioe

wszaiiuludUlefidu renal failure Aagllly 150:1 o199zl 250:1 ALY nszidesaniusfiuas

® Glucose
Aoe3InAENN “Protein sparing glucose requirement” Iu@:ﬂ’mﬁ NPO $aslik glucose Usuauiila fiagvi
Tiliiinn1saane Protein AaUseaay 100-120 gm/day
General requirement Useual 2-4 gm/kg/day Fanndundanulusianeussann 40-60 %
Maximum rate 7579 13iasiiu 4 me/ke/min 1e991n 1Ju maximum tolerance wos319n78 fianansad
awenglaaAululel nglsivivliAndamizes hyperglycemia
sioluiidrdnylunuldfiarld TPN nglaa 1030 Téwdsen 4 keal udfidu dextrose 1 gm Tdwdssu 3.4 keal
® [at
Tnevhluudn fat Ailsdeaduaiaves long chain fat 18491191 long chain fatty acid Tdnweauzfidu PUFA
(poly unsaturated long chain fatty acid) e siitesanidu essential fatty acid SL‘i’fEJEJ 2-4 %994 total
calories/day
Range requirement :0.5-2 gm/kg/day
Maximum tolerance EJngﬁ 2,8 gm/kg/day Tnevhly dose TilWAUSzL0 1 gm/keg/day
sz¥ades hypertriglyceride liiffosiany cholesteral is1elu fat laifl cholesteral
Unf fat 1 g IUszana 9 keal wilu fat emulsion Agdldiuusznauras phospholipid o \Jueduszneudl
ADUTN fix
1 ml 983 10% v94 lipid emulsion fiuazdusuna calories 1.1 kcal #50AnAn TG 0.9 291 phospholipid

0.2 20% lipid emulsion 2 ml & 2 kcal
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Fat fsfudu emulsion s1zazty osmolarity laildleazann feudilu 20% Anu [Wudnaglinnu

peripheral it

® Protein

Un@ 19 0.8-1 g/kg/day 618l hypercatabolic state Auszann 1.2-1.6 g/kg/day

1519% adjust A15L9 Protein M1 nitrogen balance Tneihalu s aim 209 nitrogen balance Ussuu 4-6 ¢/day

N, balance (N,B) @Ji’]ﬁiﬁﬁﬂmﬁmwaﬁam

Nitrogen balance =

24 hour intake protein (gm)

6.25(gm) —[urine nitrogen(gm/dL) +4]

fAWINUAILG negative balance fipwnAninalviiisaneviseli w3eil severe stress aglsagnold

A5 electrolyte ,trace element, vitamin

TABLE 2. Classical basal electrolvte recuiremenis in chibdren o

adulis.

Crmlby amoumt
Element Childlren Adlulis
Sodlinem 2. dmEgkg* k- |3 mEq
Potassinm 2-3mEqgke I - 6l mEq
Calcimm 5 - 2.5 mEq e I+ 1 mEqy
hlnzmesum .25 - 1 mEqgke I - 40 mEq
Phosphwoms 1-2mEqgkz 3+ 15 mEq
Cliloride 2. dmEgkg* 1iH + 25 mEqy

Foum {and chlogide) requiéament

in thiz talle 12 considered low,

especially i hospitalized pediatric patients except neswborn nfants,
Valwes a2 high a2 15 mEqke iz mggested (3)

Table 4 - Daily requirements of electrolytes, trace elements, and vitamins (per kg

of body weight).

Sodium

Potassium

Magnesium

Calcium

Phosphorous

Zinc

Copper

Iron

Vitamin A

Vitamin C

Vilarmin [

Vitamin E

Vitamin B, (thiaminc)
Vitamin B, (riboflavine)
YVitamin H‘s (niacing)

Vitamin B, (pantothenic acid)
Vitamin B, (pyridoxine)
Biotine (vitamin B?]

Folic acid (vitamin B,)
Vitamin B, (cyanocobalamine)

3-5 mEq

3-5 mEq

0.3-0.5 mEq

2-4 mEq (preterm. 4-6 mEqg)
1-2 mEq

150-200 mg (preterm, 400-600 mg)
10-200 mg

I mg

233 units

6 mg

66 units

01.66 units

0.055 mg

0.07 mg

0.9 mg

0.3 mg

0.05 mg

30 mg

& mg

.04 mg
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AUlY8e malnutrition trace element az89anas agraiuluauld burn WU selenium azanas ¥4
selenium 91781503 wound healing wag immune system
Tuises trace element Ao f1Uaelald malnurish mﬂﬁﬁ'ﬂzjﬁi”uﬂuu@iﬁﬂﬂﬂ?&lﬁ malnurish wanaulvazdl

NALEYLINAIN

What is the volume requirement ?
1 ASPEN 2005 uugtilyi fluid 30-40 mU/kg/day Tivirilazeglu safe site fodurndeneiiavazataien

voudgaanluld udtgUaed loss Bus Aeeiili

Which route is prefered? aglvimglnu?
Enteral fimsunnou 1uanaudn
ESPEN 2006
1. when is EN indicated in ICU patients?
el IcU inmensalingtasazAulaildlu 3 Ju Fesiarsaniiazli enteral nutrition
2. s early EN (< 24-48 hr after admission to ICU) superior to delayed EN in the critically ill?
YagUuuwuzdilv 1 early enteral nutrition fennelu 24 -48 hr T Auld7 hemodynamic el
inotropic drug 8 st stable 11 3-4 Fuudesziu does AlsinninAaansalulle
3¥9119 jejunostomy feeding ey NG tube feeding é’qlﬂﬁ%’aga%%m’ummmﬁu
970 ESPEN wevanindnamasnuauld 25-30 kcalkg/day warenadfialéides s wilupuldiingune auld
theisedt frmmstldananse feed Midatihiae enteral nutrition 1519zRansanls parenteral Wrlude usllinasay

WU total calories AaYuiiauIila

Parenteral nutrition

PPN (peripheral parenteral nutrition) lilaunns IV

Veins Used for
Peripheral
Parenteral
Nutrition
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PICC (peripherally inserted central catheter) wnstasiulvangluagivilou central vein

CPN (central parenteral nutrition) wnsdl internal jugular vein %38 subclavian vein Iﬁa’lﬂiﬂaiﬂﬂé"]

superior venacava

Long Term Vascular Access for Parenteral Nutrition

Jugd 3¢ \ein

Tunneivcf Conbrad
Venous
Cathedes

Mswrtod Uen ol
Cateter)
(5

71

v
N

Femeral \emous Access
fov Saphennes Vo oy be csed)
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Catheter
- Material
nanld catheter vianann PVC fitede uls narldgiuaziie wituazinuFiseonnnn wszazudnAn
zdadldun linsld Whudewdu polyurethane 138 silicone tube fuageglau Uisenduieanieasiesas

Infection Az1a8aq

- Lumen
1. Single
2. Double
3. Triple

T3im5una single lumen Tu central line 251919 parenteral nutrition wa laimasliegnsdusiunie

How to monitor patients?
Complication gns31 3M
- Mechanical U pneumothorax, L.L.mLLé'amasﬁwi’hwu LWi’]EQ%ﬁuLLWJVJﬂﬂ%\mﬁ CXR ¢he
- Metabolic
Carbohydrate: DTX, FBS, LFT (8133%1a1y dUaviay 1 sy vie apadUndi 1 ase)
Fat: TG, EFAD
Protein: BUN, albumin (half life 21 Ju laifssuiang), N,B
Electrolyte: Na, K, Cl, CO,, Ca, Mg P tauldiin1sgayide 1ull ostomy 813agdaaazyniulugisny
wé’qmmfuﬁnzviwﬁuﬁaaﬂ
Trace element: Zn, Cu
Vitamin:water/fat soluble K

Water: volume balance, osmolarity

Microbiological (CRBSI)

"33 infection fiUStae catheter 8n3iR off aneiae

wiolunsaifiliuuladn infection 1Anan catheter wiolyl 81992 off TPN nun udalidu NSS 535um1 950
RLS titewirinaziiu media Ailsirosavidesie infection 113014 heparin lock 1udundulml uassena culture

' v

ANeu 81 hemoculture negative ndunEusUl T TPN Tndl widivluudniildvudn wansindu CRBSI fianve
wzliielidu Geduluaimnzidelausenna 15-20%
W@ off TPN vise anewgn Aashii IV 10U 10% glucose IV Lilasiadu rebound hyposglycemia inszmoul

Aulyla TPN 161 high glucose unou



