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Introduction

Probnged, exrcesspme stavation can be life hrestenme. It may also add to the morbidity and meet alhr
of alveady-1ll patierts. There are shong associations of mabodrtion with poor catecime the case-and-
effect nature 15 less clear. Mary studies using mibttion suppoit have been done ; urfortinately fear shonr
clearcut benefts in clrical oateome. Serions adeersites of o riton support can result fiomm
mechanical, mfectious, metabole, and GI camplicatrns. INAPPROPRIATE FEEDING or
OVEFFEEDING MAY BE A% HAFMFUL 45 MOT FEEDING. Thevefore, a major goal is to
PEEVENT UNNECESSARY HARMFUL STARVATION and SUPPORET THE HOST™S
METABOLIC and IMMINE EEZPONIE WHILE MINIMIZING MOEBIDITY FROM NUTEITION
SUPPOET.

The tmming of 1t rhon sapport in relation to the patiert's 1less 1s wet ancther poorbyr defined 15:ue.
Differerd sogtrients thay benefd the host at differet tones thes facts are not vet kmown, Therefore, this
gude should be combmed wath solid clmical mdzmmest m the delprety of mabdtomnal therapies to
individual patierts.

MATNUTEITION may be defmed as an absohde or welatpee deficiency of mitients welatpee to body
requirerrents, which cortrites to an abnomnaliy m body composton asmdior fimcton This deficency
may arise fiom inadequate ntake or absorption, abtonmal bsses or altered utilization secotdary to
disease, dmgs or other nterertions.

Unstwssed starvation leads o MARASMUS 2 wasting of body enerzy stores, to mehide body £24 and
somatc nmscle protem with reldtive preserration of the fiunctionmg visceral protein conpartrent
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[the cimalating serum proteins) and the mmmne systern. The plorsical hallmark 15 wasting and damatic
weight bss. Inthe absence of stress, adaptation ocoms. The mitial nmscle protem bss used for erereyr
via ghiconeogenesis skows as fat and ketone wtilmaton inmreases. Daily ntrogen losses drop fiom an
mtial 10-15amto 2 - 4 o (Cme gramof nitogen wepreseants about 6,25 gn of protein ] The body
norally cortains 10-15 kg of protem. &5 ttakes aloss of 10-20%: of the body's protem o canse
functional defieits and a 25-40% bss to ancelarate rorhidity and mortality, the indpridual is able to
withstand marye weeks befire meompnbing to pure stareation

Stressed metabolism on the other hand, cvercomes many ofthe body's adaptrre processes and leads to
serlons sequelas earlier. This fomm ofmabebtion 15 HYPOALEUMNEMIC MALHNUTEITION,
similarto the ESMASHIORE OR of undevelped regions. Anexcessive duratinn and magnitade of
hormonal and eytokire signals promotes a cortirmmg amite phase hiver response and ammo acid
redistbutinto mehide accelerated shiconeozenesis, amite phase protem syrthesis, and hipopictem
symthesis. There 1s nmascle protembreakdoem (CATABCOLISMY and sometnmes elevated enersy
expendibie (HYFERMETABCLISM). These processes make ghicose fiel and amute phase protems
avallible to tismies pvolwed inhost defense. Anoveria fisther Dupairs rwdnent otake md awailabiliy
This stressed state 15 chararterized by alberediimpaired ;e responses, decteased ciroulating senmn
protems, and wariable body weizht (bsses may be masked by edema)l. There is a marked loss of
itracelbilarbody cell mass with m moease . edracelhlar space. The mitial response of anorexia and
ammo acid redistribution 15 hkely beneficial, bat wath prolonzation results inexcessive loss of lean mass
and rnnome fanction. The cortriung ghiconeo genesis, protem benover and 15 - 20 smdday ntmogen
loss drrvenby the inpoy resporse biing abowt acrtical bes of lean thass m 2 - 3 whks, if not sooner.
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MNuiriton Assessment

Hisiory and Iuerview: wreight changes, appetite, satiety, recent vs. umal fhod irtake, alcohal,
dietarherbal supplenests, food mtoletances, GLoopplants, ad changes mfonctional stabs,

Unindendional weighiloss of
= 10% within 6 nuwo 15 assoclated wath siznifie ot mabmbition and 15 a negattre pogrosteator of
clhirmical cutooene in sargery and cneologyr patierds.

£-10 % within 1 nuomah may also mndicate sigraficad wt bss.

Condifions associaled with Malhaorition Risle  tranma, bans, proknged HPO or clear hquds,
sepsis, organ fathire, chionie mitctionsimflanenation, =75 yla, =65 who and admitted for sorzey,
neoplaste diseases, endooive disorders (e.z, diabetes], digestive or absoptore disorders, tobacoo or
aleohol abuse, poverty, poor oral health, mertal illness, mpaired ADL, fatigne breakmness.

Phywical Findings possibly associaied with Malaorition: hollbveang of the tenples, cachesia,
signs of deloedration (poor shm turger, sanken eyves, dry roacons wenbianes), edema, pocy har
quality, skinuleers cr rashes, poorly healing surgical or trammatic wommds, pallor or redness of
gums, cheilasis, stomatihs, or glossitis.

Ohesity is also axisk factor for increased moshidity,
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=B0% of Desirable Body Wedght (DBW) is associsted with at least moderste mabkodrition.
DEW estanated ficen 1385 Meatwpolian Height Weight Tables:
Female: 115 b for 54,244 3 T fior each addticnal inch
Male: 1351 for 58, 3 in; add 3 b for each additional mch

Imall Frame: Subtract 1055 Large Frame: Add 105

[Effect of Selecied Drugs on Nuiitional Status
- o 1 s

Alcohel fos of thismin, folate, Lonticosteraids oge fitn lerirwe; protein catabo-
ritamin B12, ; tuTeace need for Titamin T,
Pz, =it

Amphotericn sz of Mz

Avdaids Hemeased absorprion of oz,
[hiamiry, folate

Axdicornulsaras  Heaeaced 25- 0Hwiamin D3,

Asyirin ﬁmuedvimnjn C, witamin B12 i i

i ad M deceace doas abeorotion

4
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Serum Protein Assessment:

Albumin, and prealbumin (transthyretin) are synthesized in the liver. They are negative acute-
phase proteins. Levels decline rapidly during stress/surgery/infection.

Albumin: not sensitive or specific to nutritional status; useful as a prognostic index for morbidity
and mortality; may help to identify patients on DOA at high risk for becoming malnourished. Preop
alb <2.8 associated w/ major complications and risk for clinically significant malnutrition.
Long half-life (14-20 d) and dilutional effect of hydration contribute to it's delayed response to
nutrition.

Prealbumin: inverse association with C-reactive protein; increased by corticosteroids and renal
failure. 2-3 d half-life. Can have a (+) association with acute nutritional adequacy (CHO and protein
intake), although significant changes in levels may take 6-7 days. (See page 40.)

Prealbumin depression and associated risk of poor clinical outcome:
Mild: 11-15 md/dl Moderate: 5-10 mg/dl Severe: <5 mg/dl

Critical Components of the Nutrition Assessment

« Adequacy of recent (1-2 wk) nutritional intake
« Unintentional body weight loss
« Level of metabolic stress and physical functioning
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Nutritional Requirements

Energy Requirements

A patient's energy requirement can be met, at least in part, from endogenous fuel stores, especially fat.
For this reason, it is not always necessary to meet 100% of patients' total energy expenditure (TEE)
with food or nutrition support on a short-term basis. However, in a study by Mault, development of a
cumulative negative energy balance of >10,000 Kcal while in the ICU was associated with prolonged
mechanical ventilation and LOS.

In studies showing positive clinical outcomes, patients were fed >50% of their TEE.

Hypocaloric feeding with adequate protein can be justified by obesity (see page 48), poorly controlled
glucose, or when starting to feed malnourished or highly stressed patients.

Hypercaloric feeding can be justified in underweight preoperative patients and during unstressed
convalescence. 500 to 600 additional Kcal/d promotes 1-Ib to 0.5 kg/wk weight gain. However, excess
Kcal can increase risk of complications. (See page 41 - 43.)

Basal energy expenditure (BEE) refers to that energy expended in 24 hr to maintain life processes at
complete rest, after a 12 hr fast in a thermoneutral environment. For practical reasons, BEE is now
rarely measured. Resting energy expenditure (REE) refers to energy expended over 24 hr at rest
under conditions other than strictly basal. Since the REE is only 5-10% > than BEE, the same
equations to estimate BEE can be used to estimate REE.
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Methods i Estimaie Frergy Fxpenditure
1} Hamis-Benwedicteguation estinates BEE {REE) in healtlyy, mstressed adults:

[art =wreight mkg, M = height mem)
menc 665 + (138 xuifd + (5 xhil - (6.8 x age)
women: 6551 + (0.6 xuwil) + (L8 xhi) - (4.7 x age)

Stress and Actividy faclors - Stressimpary and actoeiby factors may be required along wath the Has
Benedict equation to estonate TEE.

TEE= EEE x siress facior x activity facior

Stress Facihrz  Acinvity Faciorz
= LM hypotensive shock [amaercbic] L0 - 1.15 bedrest

085 sinple staveation L2 - L3 nuldby avbualaboey

L1 elective smarzery

1.2 - L5 nmltiple tramma, closed head mpary, sepsis, SIRS

LOT (7% meorease) for each degres above 926 F, or 1 13 (13% morease) for each degree abowe 37 .

[To avoud exbreme ovwerestionation of EE, do not exceed a total stress facior of 1.5 ]

1) Harie-Benedictequation x 1.3 estimates averaze TEE in ICTU patiends.
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3 E Keallg'd, ranging fioen 20 - 40 keallzfd, estinates mean TEE in hospitalized adults, inehiding
those m the ICTI.

4} Indirect Calbommwiry - wsmg a "metabolic cart™ meamires cxvgen conmamption and carthon
diczide production. It allesrs for dhe nost accurade chindcal cabeulation of REE (inchuding any
sioess), which 15 also called the mearure d enerpy expendiure (MEE)L

Itmaybe necessay to mehide an activity factor (page 7) to estonate TEE.

Proiein Bequitenwenis

Protemn needs are usmally based on a patiet's nonedamatons bodyweight.
Factors used to estonate peoteln requirertents:
gleziday
Non-strassed 08 - 10
Stressed® 12 - 15 (up o 20)
Fepletion L3- L5

* Inmarry coitically ill patiends, 1.2 - L3 g protenulks of non-edematons weight (or L0 2z of ouvert
edematos weight] saffices to mmmnize net bss of body protem.

See handbook sections on obesty, iver fabie, pancreatitis, renal fathwe, and tramnalsepsis for
additional protein guidelines .
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Macmwnuitenis

Proiein/ Aming Acide (5ee Protem Fequirererts, page 8.1

®  4lkealiz

®  TTsal recommended distary range is 10-35% of total caloric imtale.

®  Ficessive protein can cause asotemia and lead to delpsdratiomtlvongh dmresis.

Carhohydraie (CHO)

*  Dietayrcarholordrate =4 kealiz, IV dediose = 34 kealis

*  TTsal recommended distary rmnge is 45-65% of total caloric imtalke.

*  CHO ndake should not exceed 5-7 mgfksfmm (or 72 gfkeid). Limit to 4 mgkgimm m ICT.
*

Conplications fiom excesspre CHD ntake: hyperghrcemia, bypemaprea, hypertiglyeeridenna

Fai

Diictary fat = 3 kealiz

20% IV fat = 10 keally , 10%6IV fat = 11 kealls , wluch mehides Diproran (Propofo ).

1Tsual recormvended dietary zange s 20-35% of total caloric itake, with 12-17 zmid of inclex
acid, and 1.1-1 & gmid of alpha Imoknie acid to provide essertial fitty acids.

®  Fat admnustration should not exceed 1.5-2.5 gfhg/dayto nunimize the risk of onnnme
dysfanction, enhanced mflanenatory respomse, and lypertrniglweridamia

http://www.wramc.amedd.army.mil/departments/nutrition/handbook/page14.html [8/8/2003 3:46:50 PM]
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Electrolytes

Electrolytes are initially added to parenteral nutrition in amounts approximating the normal
requirements in adults (see table 1, and see page 36 for acid-base considerations). Individual needs
can vary greatly, therefore, need to monitor serum levels. Enteral formulas vary in electrolyte
content. Additionally, absorption from the Gl tract can be <100%, therefore, the oral dosage may
be > the parenteral dosage. Review specific dosage/pharmaco-kinetics or contact a pharmacist or
nutrition support dietitian for additional information.

Tahle 1. Estimaied Daily Parenderal Flecimlyie Requirenwenis
Nomal Eenalfihue

Sodinm [chloride or acetate) &l - 150 mEq 3 -1MmEq
Potassium (chloride, acetate or a0 - 10 mEq 30-e0mEq
phosphate)
Calchm® ([ghioonate] 10 - 15 mEq 10 - 15 mEq
Mlagnesivm. [sulfate) 10 - A0 mEq 4 - 10mEq
Phosphorus* [ sodbum or potassiam) 15 - 30 MMal 4 -6 MMal
* Limited sobibility in sahtion 10
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Knowledge of the location and quantity of Gl losses can better aid in replacing those electrolytes and
preventing metabolic disturbances. (See table 2.)

Tahle 1. Appmadmaie Elerirolyie Composition of GI Secmetions (maFy/T)
Source So dium Potaszium Chloride Bicarhonaie
(Gasiric al 10 S0 Ha
Upper small howel 100 15 100 20
Dewm 115 5 100 20
Bil= 145 5 100 35
Pancaeatic fimula 140 5 ] =11
Diardwa al 45 45 45
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Vitamins and Trace Minerals

Oral. Adults >50 y/o may reqire a synthetic source of vitamin B12 which can be obtained from an oral
B12 supplement, multivitamin (MV1) supplement, tube feeding formula, or fortified foods. If you
suspect that a patient may have suboptimal vitamin status, supplementing with an oral MVI may be
indicated. Oral MVIs that are available at WRAMC include:

« MVI: 100% adult RDA levels of vitamins (except vitamin K); does not contain minerals

« Centrum Kids Complete®: chewable MVI with minerals; 1 tab = 100% adult vitamin
RDAs (13% for vitamin K), 100% RDA for Fe, Zn, Cu, lodine; 1/2 tab = RDA for 4-10 y/o

« Prenatal vitamin ("PNV"): MVI for pregnancy with iron and calcium

« Nephrocap®: water soluble MV for renal failure patients, including dialysis

WRAMC also has numerous individual vitamin and mineral supplements.

« Therapeutic iron supplementation is not generally recommended without objective evidence
of iron deficiency.

« Itis recommended to give (enterally or parenterally) 50-100 mg/d of thiamin and a standard
MV qd (which includes folate) for 3 days to patients at risk for alcohol abuse.

Parenteral Multivitamins. 10 ml of standard parenteral MV (see page 29) meets the normal daily 1V
requirements of most or all vitamins. Parenteral MV may be indicated even prior to the start of TPN or
PPN in malnourished patients unable to be fed enterally.

http://www.wramc.amedd.army.mil/departments/nutrition/handbook/pagel7.html [8/8/2003 3:50:41 PM]
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Parenderal Multiple Trace Minexale. “MTE-5"[see page 29 meets appmoximate normal daily

paremnteral requirernerts for trace nunerals (eccept mory.

*  Additiomal =me (2-4 mgiday) mayrbe added to parerteral matrition sobitioms in patierts wath
hypercatabolistn There may be aloss of 12 mz mine/l. of diawhea orbowel fishala onstpat.

* Dionis ot added to our TPHEPN becanse large anomds of mon are not convpatible wath IV fat
enmlsions. Inthose patierts wathout ron atake for prolbnged periods, sppkmertahon with
won [erterally cr paenterally) may become necessary if on deficency s diagnosed.

Momal Fluid Bequirenwniz

* Par kilogram method
older than 55 vears 2530 mlkz/dayr
18-55 vears 35 mlkg/day
nosoular youme adalts 40 mlilzidayr

* Eilbgram Incremert mlksiday
fst 10 kz 100
rext 10kg k1]
each additional kg (1 = 20 w2 a0
each additional kg (if= 50 ) 15

13
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Oral Diets and Supple me nis

Prioe to starting a patiert om an oral diet, assess risk for dysphazia and aspiration, especially m
mdividuals wath mental stabas or nemological defects and those whowere on a vertilator.

Clearliquid dist spplies thud and suzar m a fomm that requires mmnnal digestion, storolatioe,
and elpnmation by the zastoirtestmal tract. It 1s often ordered befboe or after surgery, or after
polonged fasting. This diet 15 madequate m all rosvierds: G000 Keal 1530 g CHO, and neghigible
protem and £, Clear hquids canbe supplemerted wath Besource (paze 157,

Fulliquad diet mavybe used wrhen progressing to solid foods, with chewing cr saralloanng
problems, gastre stasis or partialilens, Adequate mmost rdrents (especially if a high protem
lipud supplermert is added.. sea page 15-14). Becase milk-based foods constihite alarge portrm
of this diet, patierts with rillflactose intolerance may reed milk sabstiations, such as Ensare HP.

Progressionto solid food may mehide consistency modifications, mch as pureed, for significant
problems chewing or swallowang.

Mechanical zoft diet 15 appropriate for many patients having diffirulty eatms becanse of nuld
diffimulty chewang, nuld dysphazia or weamess.

Sofi portsurgical diet provides farhy easy to digest terns, but requires ronmal abilityto chesar.

Patieits recovering from recent zastrectomgy may need 2 postgastrectonyy diet that mehides
snacks, lomits spnple ;mizars and size of 'meals, and discowragzes liquid trtake wath solids,

MNOTE: Iiahetic, candiac, and renal diets resirict the type and amound of food provided,
The refore, nuay 7ot e appropriake m patients who are eating poody. Ifonly a sodium
mesincion i desived, ordera 2 g Na diet, ot a cardiac prudend diet (CPD)

14
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Omal Lii at WHRAMC

*  Regoume Frum Beverage: 2 oz, ligh protem, no £, clear hqnd, lactose-fiee
Berry, Peach, and Orange flarcrs. 290 Ercal @ zm Protein, 53 g CHOL 0 gm Fat
B0 msMNa, =0 mg K, 180 mgFPhos, 10mg Ca, 1 mg Mg

#  FEnsume High Prokin: & oz, lugh protem, lugh Ecal, o residue, lactose-fiee
Wanilla, Chooolte, and Beny flavors. 230 Keal 12 gm Protein, 31 gm CHO, & g Fat
290 mg Ma, 500 mg B, 250 mz Phos, 240 mg Ca, 100 mg Mz

®  Healih Shale: & oz, high Eral modesate protem, dairy shake, anall moderste Lictose
Vamilla, Chocolite, and Benr flamrs. 300 Kcal @ o Protem, 53 g CHO, 6 zm Fat
175 mg Ma, 250 mg B, 200 mz Phos, 220 mg Ca, 20 mz Mz

* DNepm: 2oz, low m K, Phos, Mz, water, high i Eoeal and fit; moderate protein, latose-five

Vanilla and Butter Pecan flavors. 475 Ecal 165 gm Protem, 53 gm CHO, 25 e Fat
200 ms Ha, 250 meg KL 165 mez Phos, 325 mz Ca, S0 mg Mg

*  InctaniBrealdaet Fegular or Ho Sugar fdded: Mo poarder packet with 2 oz mulk for lngh
protem, high Feal dany shake, high m lactose. Vamlla cr Chooolate flavors.
Fegular instart bre akfast wharhole milk = 280 Keal, 12 gm protein, 40 zm CHD, 3-9 o £,
220250 mg Ha, 630-730 me K, 310 mg Phos, B9 mz Ca, 289 mg Mg

15
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Scandichale: IMi: powrder packet wath 2 oz malk (or substihate) for wery hugh Ecal, moderate
potem shake with n added vitamine or minerale. Vanilla or Chocolate flarors.

Mixed withwhol milk: 800 Ecal 13 zm Protem, 89 g CHO, 29 g Fat, 215 mz Ha, 650 mg K,
high mphos and Ca, no mit. for Mg

Modular Enieral /Cral Additive s ai WREARC

Probod: Whey piotem poarder. 1 sooop =5 gpotem. Moe 1 sooopanth 50-100 ml ofarater
[for bohis admmustrahon oo enteral feedme ube ] or mo: with oral hquids or pareed foods.
ClulaSohe: shitanme powder, 1 pkz =15 g ghitamme. B wath hgod 4o drmk orbobas.
Polycosze Powder: Zhicose polymers, 1 thsp powrder = 23 Keal

Micmbipid: 0% safflooarer 0llGES water enmlsion. 1 ml = 4.5 Keal,

Medivm Chain Trighceride (PICT) Odl: 1 5ml (1 thsp) = 115 Eral. Dioas not enoalsifirand water,
Inztant Food Thickener See instuctions on can for a necter, horey or pudding-like consistencyr.

[Food thickener sizpific ot by reduces the palatabiliy of hewerazes ]

la
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MNutrition Support

MNubmtion support (N5} generally refers to parerteral andior erderalbube feeding,

If and when to begin M2 is unclear in masrr patiest popralations. [npostop patients, Sandstroen, ot al,
found morbidity and rorality mereased significatly after 2wk of ghicose mfision when cormpared to
full TP and that mitistmg TPM after 2wl did not mprove outecme.

There have heen sorme postive otcornes reported when = 50% of feeding goal was met, but 1o postoee
outeormes repotted when ntake was = 50% of protem and energy needs.

Situations That May Warrant IS

*  Inadequate cral ndake (or song aticpatiom of) for 7 - 14 days m a previoushy well- nourished
patiert withot severs stiess.

*  Critially ill and madequate cral odake (or strong aticipatiom of) for 5 - 10 days.  Athenmt early
feeding, preferably erteral feedmg, m maprtrama and oam patients.

*  Moderate to svers malidytion md madequate ol ptake (or stiong anticpation of) for = 4 days.

*  Moderate to severe malmdrtion and crticalby il . Consider early M5, as soom as safe feeding
access canbe provided and patient 15 hemodymarically stable.

*  Moderate to severs malimtrition and plamed electre surgery. Consider 1 - 2wk preoperatee HS,
follrared by postoperative M5 until patent resnnes oral idake. For electore GI sargery, consider
use of inmmire-erhanemy cralferderal feedms (see page 221
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Ouicomes in Early (<48-72 hr after insult) vs Delayed NS

Major abdominal trauma surgery: Early jenmal feedmg was associated wath asigmuficatly
lowrey sepsis rate oomapared to paterdswithod arr earke M3, Howevwer, 26%0 of oot o] patierts
recerved TPM after day 5, which conplicates pterpretation of reslts.

Moderaie i severe tranmiatic hrain injury: Use of early HS [arderal mdice parerteral) may
decrease: mfections, disability, and LOS.

Elective Glsurgpry: MModerawly v severelymalaurished paterts should receive 12 wlk preop
[and postop’ M8 to decrease postop comnplications, preferably using an inmmrne-enhancing
formmala, sach as Impact, or ifunable to feed eterally, with TPN co FPH. TEH should not be
rontmely given m the mmmediate postop (or preop) period secondary to orerall morease 1n
mnfections complications in fanly well-nounshed patents.

Malnourished elde dy wonen 2 /p hip fracture regquirngsurgery: Those given eatly
postoperative oral or erteral tube mpplametation had less morbidiy and moxaldythan
unsupplemerted paterts.

Liver transplant: Decreased postop infections with early evteral feedme (vs. smple IVF).
Decrease m ICT LOS wath TP (ws. simple IVF). & study fanled to show ary clinieal differernces
betaeenuse of TPH and enteral feeding.

Major Bums: Fostive outeome beneits have also been mgzzested with early erteral feeding.

12
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Enteral vs Parenteral Mutrition

Incontrolled anomaltrials, choar fed anomals do better than those given parerteral or hguid enteral
formmalatioms. Exterally fed muce generally have a better cutoorre than paerteralbr fed mice.
Thearefore, the use of oral mtake with a variety of “wal food™ may be preferabls.

Dverall the Iteratore does not clearly showr 2 difference m clmical cutecenes bebarsen erteral and
paremteraltube feeding m hospitalized patisrts. The potertial mechamical, metabolic, and mfections
camplications of both fonms of delprery ave siznificart and canbe nunmized with carefial precartions.
Orarfeeding and hyperghvoerua (which is easy with TPH) moreases conplications, mehding sepsis.

"IF THE GUT "WiOEES, USE IT.".... This expression 1s conmnonty heard on romds.  Whee?

Cost. Erteral foanmalas cost 102 to 120the aost of parerteral sabatioms.

Possthle metabolie and annome fonction advatages that ave absert when the parerteral motte anly
15 used. Gut brvphoid popualatens soffer, md mmmne fimctions mach as [z4 secwetion are
impatred m parerteral feeding.

Hepatobiliary dysfimetion, to mehide cholestasis, gallbladder shidge and acaleulons choleoystitis
may be more fequert when erteral strralation 15 absent andsor parerteral feedmg 15 bnz-tenm.
Absence of "fhod-lilke" atbstances fiom parerteral sobtions, much as cholne, micleotides, fiber,
phytochemicals, amd others wet wudertified, may comtpronuse nmome ad hepatic health,

Early enteral feedmg has vielded fover mfections coonplications than those randommized to
parerteral mmtytion m the tramma population.

12
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In defense of parerteral foedme:

*  There 15 litle evidenoe that several processes descrbed m o annhals and ascribed to TRH, sach as
severe ntestmal dwply and mereased bactenaltranshbeation, siznificatly ocour in lnomans.

*  Wea are not aware of any postire chineal otoomes m lnomans with so-called “ophie™ enteral
feeding, provmidmg =50%: of it ional needs.

*  TPH undertaken by experienced marton support teas does not canse more conplicatons than
does erteral tube feeding. Inarecert 552 patient tral Woodeock, et al, compared erteral freding
to TPH . Sepsis mtes were not differert, gt exteral feedmz delivered kss mdrtonal irtake than
TFH, and procedure-related conplications were greater with enteral tube feeding conpared to
TEH.

Frecormendation:

Ifthe G tract cansafelybe used for feeding 1t should be considered frst. Strove to transtion fiom
paremeralto erderal or oral radrition and to feed the gutwath comples: substances £ possible.

20
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Enteral Tube Feeding (TF)

Indications for endexal TF: Paterts with adequate GI fimctirn, madequate cral ntake, &t sigoficant
15k for clinacal mabmbition, and who are likely to henef#t fom mwdrton sapport. See pages 1718,
Coniraindications firenieral TF:

Conplete bowarel obstruction or severe bore] 1leus

Imtractable voanttmg, major TG1 hanorhagze

Conplete mabiltyto absorh mdrents throughthe GI tact

Severe hewodynamic mstability, severe post prandial pam, Gl ischernia, diffase perdontis
Inability to obtam safe or proper erteral access or manrtain elevatom of upper body

51 ahscesses, fishilas, or banphatic (clorkons] ppurrthat seriously pnpar feedme ety
Ho oitoome berefit exrpected or risk 15 greaterthan e pected benefdt

Patiernt refiises [This does not sugzest that TP should then be affered.)

Enieral Arcess (Tubes)

Nazoenderic: To feed the somach, daodernam, or ppamam. Appropriate for shodt-tenn use. Can
case patient discomboet, bleeding and sirasztis. Posipyloxic TF, espacially heyond the Ligamend of
Tretntz, reduces the rsk of gastioesophageal 'efhix and possibly aspration compared to gastre TE.

Omogartric: Desrable mmechaucally vertildted patierts to prewet sirmasitis.

Gastmoeiomiy: Lomg-term (=6 wk] access. Inserted by margery, endoscopy or fhcinscopy.

21
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Pernunaneous endoscopic gastmoeiomy (PEG) 15 the most popula. Complications inehide tube
dislodgmernt, bleeding, mfechon, leakage, md persistert gastre fistula PEG tubes with a jepmal
extension (FEGT) may be beneficial m amite-carewhen a patent ®quiring bngterm access cannot
tolerate zastric feedmgz shortenn.

Jepumostomiy [usually placed surgically] For short and lomgterm TF nrdo the small borare].
Indicated when unable cr misafe to feed stomach, ez, prolonged gastre dlens or obstrction, severe
gastioparests, gastie wfboe severe ttama, or expected noaltmle operatire procedares. Complications
mehde hibe dislodgemerd (they ave difioult to replame), clogsing, and bowel obstructinn

Formula Selection (e table 5, page 25-26)

*  Aversge patients generally tolevate standard 1 Fealfml isotomnic formmalas, 18-17%% of Ecal fiom
proten, ez, Osnnlie HIY (lear residie) or Jeadly (cortams soo fiher]

Vohmee ininlerance - 1se 2 1.5 Ecalinl fommla, ez kosource 1.5 which may help to wdace
gastre wsiduals, aswell as bt wrater wohume

Catahalic p roiein Losing staie - 1se high protein fommla, ez Pronwie with Fiher

Eenal filure -1se 2 renal fommla with less fhiid vobone and electrolvtes, & 2. Mepro
Malabzo rplion - consider need for a peptidefammo acid, lowr £ fommla, e 2. Pepilinex
Eleciive Gl surgery and significandly malwurished - consideruse of an momine-modulatme
forrrmala 1-2 ks preop. and earbr postop., ez, Impact, to decrease ifections complications
Long- e mitritional adequacy, cost, ad availabiliy may need to be considered

*

¥ ok ok %

*
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*  Reassesz choice of bmuula 1 the selected one does not provide sufficent calores, protem,
vitamins and mmerals, and then consider reed for additional watresnt (modulay) additores (page
15), mehding need o1 vitamms or mmerals

*  Conetipation (but not Trpaction) or diardhea, may be helped by gradually advancing to a fiher-
coniaining formula or peyllivm (11 8 oz water 1-3 x day)

A dministration Cuidelines:

WEAMC has an Enderal Feeding Pooioool arailable for nse m CI3 “Standard Orders™ m the ICTTs.

Hasomteric or cogastie tube placenwnd should be verified radiographically before feedms.
[Ifthe tube has mowed =10 amn o should be ranserted and radiographic confimmatinn obtanwed )

Hang 1o more than a 8-12 hr supply of formaula at cne tome to mmnnize sk of nucrobial
contarination. If rade of nfusion iz =20 mlhr, change feding hag g 12 hr.

Lahel hag wnth fommla, dake and tine loing and change feeding bag and tube g 24 he (or less 1f
same fommla is still inthebag after 8- 12 hr).

Avoid handbing. 4dding meds, water, ete. to the feeding bag, moveases the potertial for mirwobial
comtarination. Better to bolas water than add 1o baz. Foutme additaon of dye to TF 15 not
reconmtiended for amumber of reasons, mehding potertial oot anmaton.

23
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Elevaie head of hed 45 degrees during, and at least 30-80 mumtes after discortioams TF.

Coniinuous pumip-assisied eding: for most crtially ill paberts, janmalhefad patients, and
often for patents begmnmg TF to nunmmize 1sk of vefh:, aspirabiom, distertion and diarrhea.

Avoid holus feeding, esp. =250-350 ml, due to poor tolerance m soate neamlogicall-mmpaived or
crticalb=ill patierts and thosewith gastiopawsis.

Indtiade coptiroaons TF at 2050 mlhy and advanee racke by 10-25 ml g 448 hy, as tolevated, to

goal. Calmilate TF gral rade m the [CT hased ona “20-2 2 hr day™” to conpensate for
ntemupties infeeding. Can albematnrely sive TFower 16 lefd (TF goal rate hased on 15 hr day).

Fhush tube wath 20-30 ml of warnmerater: g 4 hr deme cortiroens TF, e diaciely after

stoppmg infiasion, and hedbre and afier each medication. (Metanoieil and pills may cbg small
bore tube ]

Hold feeding 1fthere 15 significart bypotension, increased vasopressors, paralvtr agents, emesis,
ince asing abdommal disterdion or pam, cr repeated zastric residnals of =200 ml.

The rmxse should aseess all TF orders befor giving ot freding. Any questionahle or
poiendially harmdul feding ordershould be addressed divecilywith the physirian

24
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Table 3. = sl 2222 |2 &

weane | = Belae = 815 | F1% 2| T :

Eneral | @ | £8|0058) B 5 | @10 L] &

rmiery | 8182 B85 =1 £\ E|E |8 5| Z
METOET- Sl |zl | |2 2

Osmolite HN [ 1000 | 44 [ 144 | 35 | 24 [ 300 |40 | 40 | 24 | 13 | Ross

{ztandand) (170 [ (3] (2=

Jevity 1000 | 44 [ 155 | 35 | 83 [ 300 |40 |40 | 24 |13 | Ross

{standand, wi (173 | (4] | (20

Fher)

Promole 0 | &2 [1939 | 28 |83 [3M | 57 [ 51 | 39 | 17| Boss

(high proein w! (25) [ 30 | (25)

fher)

osource 15 [ 150 | 82 | 170 | &85 | 78 | &30 | 36 | 58 | 34 | 1g | Hovas

{fhrid resiriction) (12 (44 | (32)

http://www.wramc.amedd.army.mil/departments/nutrition/handbook/page30.html [8/11/2003 10:00:28 AM]

25




Page Title
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*  Acpivation rick sweatest m [T patiertswith:  HiO previous aspiration, deceased comscloumess,
nemonmsoalar disease, endotracheal ubaton, vomtmg, farhare to mandaim elevated head of
bed . Recommendations: 11 Verifir tube placement ifin doubt. 2] Avoid large-vobhone bohas
feeding. 31With nmltiple risk factors for aspiration (see above) or gastioparesis, use promotiliy
agents [metockbpramide or erpthiornyeing. 41 If zastric emptying mmains poor o if swoalple 1sk
factors for aspiration (see above), feed ado small bosare], prefarably jenunim

* Dot TF danng extverne hypotensive shock due to case reports of howel iechemda, mecrosis
andicr perfbration.

* Oheiruction of feding tube hoen.  Snction, then attempt fhasheath wanm distilled arater. I
unsuecessfial, suction; irgect 2 mixtie of 18 tsp Wickase (parcreatic ereyime powder), one
cnished 524 mz Na bicatbonate tablet and 15wl tap water. Afler 30 min, flosh tube withwrann
water [Acidic pH, such as cravbersy puce, can precipitate protem and canse tube clgzing.)

* Dhawdwa. Stool assay for C. diffrle. Awoid rapid feeding (bohis). Avwoid erteral meds, esp. those
cortarung sorbiol (elinys), Phos and Mg, Dibte hypattornye meds and feading fornmalas
diarthes 15 canotic. Consider low-fit, peptide or fiber-coat anung fomrmalas;, pavllnan noved with
water, or antidiathealmeds.

*  DMhicmorganism conamination can ocowr i exoessive handling of the tube feedms (2.2,
adding water or supplements to the TFbag), fiom prolonged fomoala hang tome (= 8-12 hoars), or
use of our feeding tubing and bag for =24 hr. The tube can also be asoue of irfecton, especially
simasitls,

27
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Parenteral Mutrition

Indications for Parenderal Murition: When aticpated (o demonstrated) that the patiert wallbe
unahle o obtain = 50% of mbtional needs form oral mortion or TF for = 5-10 dayws. See page 17-18.

* Masstve Small Bowrel Resaction * GI [acherma or Post-Prandial Pam

* Iitractable Vormtmg  * Bowel OhstractrauTlens

* Diffirse Perttoritis ¥ Severe Fadiation Entertis

* Zevemw Pancreattis (see section om Parcreatttis] * Scene Gl Abscesses or Fistulas

* Moderatelyto sewerely maltenrished and preop for elective GI sarzery, unable to feed exteralby

The tern 3111, ortotal mabient admichwe (THA D refers to a paenteral sobdion of anmo acids, ghecose,
and fit enmlsion mone bag. Ekctmbes, vitanms, and trace nurerals are also added.

Arnine Acids =4 Fealls
®  Trarasol 10% - designed to meet the needs of a typical patiert
Frearmune HEC & 9% - cortams ekvated levels ofthe branched cham ammo acids wlhiuch are

preferentialby catabolized darng severe stwss. Irdended for paterts wathtroma or sepsis,
hovreer, onby 1 chinaeal trial demonstrated superor clrical catoome [decreased mortality compared
to standard ammo acid TP i septie ICT patierds). This product 15 simalar to amoo acd sobdions
designed for patierts with hepatic encephakbpathy, and thetedore, could reasonablybe wsed m thas
poplation if Travasal 10%G mduces significat encephalopathy.
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Dextrose 70% = 3.4 Kcallg

Lipid Emulsion 20% = 10 Kcal/g; contains 20% soybean oil, glycerol, phospholipids

« IV fat infusion should not exceed 0.11 g/kg/hr to avoid variable changes in pulmonary blood flow,
reticuloendothelial dysfunction, and increased risk for significant hypertriglyceridemia.

« Note: 1V lipid can cause an acute adverse clinical reaction (see page 36) requiring immediate
cessation of the infusion and omission of lipid from any future TPN.

Electrolytes - See table 1, page 10.
Vitamins: "MVI-12", "MVI-13" or "Infuvite" (10 ml) contains the following range of vitamins:

Ascorbic Acid 100-200 mg Niacinamide 40 mg

Vitamin A 3300 IU Pantothenic Acid 15mg

Vitamin D 200 IU Vitamin E 101U

Thiamine (B1) 3-6 mg Biotin 60 mcg

Riboflavin (B2) 3.6 mg Folic Acid 400-600 mcg

Pyridoxine (B6) 4-6 mg Cyanocobalamin (B12) 5 mcg
vitamin K 0-150 mcg
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Muliiple Trace Minerals (MIE)

MTE-5 (4 ml) oot ams the follwarine teace minerals:
Ime 4dmg

Copper 1.6 mg

Mangarese 04 mg

Chimmmm 16 meg
Selennum 2] meg
[See page 12-13 for move mitemmation on trace mmerals )

Sierile Waier 15 added to perpheral parerteral ratrition and can be added to an mdividualized TEH
formmalaby mereasmg the vohmme of sobdion ordered.

Peripheral Pavenie ral Muirition (PPN}

The admmistration of ammeo acids, destose, £ enmlsion, elechobtes, vt anins, and trace mmerals via
the peripheral venons system.

*  [tmayhe nsed forup fo 2 weeks bt often for onbr 3-5 days secondary to philshitis,

®  Cny FPH wsually meets 75800 of TEE and 05-1 0 ghmtem/kzidayr. Additiomal IVF cotaming
D5 can povide mow Ecal.

Cnax FPH provedes 65% of the Ecal and 55% of the protem par lter as our standard TPH

Fat and lowr dose hrdiocortisore are proplorlactic measures azamst throonbophlkebitis

Tatal eamolarity of oy FPH = 730-200 mOsmil

Oxder m ltersiday, uaially dependert on hooer roach £hid wohone and fat the patient can
tolerate, mch as 1 5530 Lidayr,
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WEAMC Standard PPN ooett ams the follmdns:
Calories a5l

Protein 28 gL (17 ofKeall CaGhe 4 mEq/L
Dextrose 55 gl (29% of Keal) M504 & mEq/L
Fat 35 amil (9% of Keal) EPhos & nbdiL

HaCl F0nEqL MVI-12 10 mliday

Hake T wEgL MTE-5 4 mliday

KECl 20mEqL. Hydwocorisone Smgl
Individualized PPN: Cortact a member of the ribition sapport team for special ordermg.

A Periphe rally Ieeried Cenral Catheier (PICC) 15 not necessay forthe administration of PPN and
obwviates the primary advat age assoclated withFPH m comparison to TPH. (See table 4.]

Tablk 4. Advaniages and Diradvantapges of PPN
Advaniages
Dioes ot require acential line,
Associated with less hyperslyrenna due to berer dediose concetration.
Intiated at goal vate on day 1m0 need to taper rate whentennmatmg,

Disadvantagps
High risk for peripheral vem thiowbophkhbitis. Femites zood perpheral veins,
Contans siguficart amont of fhad and fa.
Fequires inserting a newr peripheral live every 48-72 hors.
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Total Parenieral Mubrition

Parerteral mbrition via a certral wein s mdicated m paterds when: pawenteral feeding 15 required fi
longer than ore week, FFH 1s not possible [poor venons access, fhud or IV fat reshictor), or ratrient
needs are sigmficantly seater than what PPN can provide.

1. Standard TP - fomroila meets the needs of many patients wequrng TPY. It cormtains a fived
macrorntrient, electiolyte and micwent riest coptert. Crdered by vahome bt the amount crdered
shoild be hased on the patient’s energy and proeinneeds. Supplemertal fhnd may be requred to
satisfir fall find requrerneats. For patierts wathout peotem, mmeral, acid or base reshactions.
Standard TPH cortams:

Protem 50 gl ECL 25mEq/L
Detwose 155 zml. CaGhe & mEqL
Fat 28 gl M504 10mEqL

Ecal 1000 perL EFlos 10 mMiL
Hall 30 mEqT. MVI-12 10 mliday
Hadoetate S0mEqLT MTES 4 mlidayr

2. Individualized TPM - canbe ordered if'the standard TPH is not desirable. Aot of each
mgrediert canbe mdirvidialized. & newr TP arder famn nost be mitiated i CIS (not copyr and edtt
the standard TFH fonn) when changing from standard to mdividualized TEH . The rmibrition support
dietiian or mirtion sappoxt phamacist (see mside cover) wall be glad o assist you.
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Ordeving, Caidelines for an Idividuabized TPN (TP tanpltes m CIS can do these calmlatioms )
a. Determme inial caloric requirenends [(see page 631 =

b. Determire daily protem equirements (see page 81 and caloulate proiein calo nes
Grams of protem x 4 Eraliz = Pmtem calbnies =

c. Determme non-proiein calo ries (MPC)

Total calones - protein cabmnes = HPC =

d. Caloulate grame of dexirose ad fai fiom HPC

Grams of deetiose = 0D6DLTx HPC =
34

Grams of f = 0304 x HPC =
10

e, Orderelectmlyies (see page 10, vitlamine (page 12 ad trace minerals (e pages 12 and 250
Mote that | mMol of EPhos = 1 5 mEq of K and that | mMolofHaFhos = 1 35 mblalofHa
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f. Deterrmme fhuid reguivenwnts [see page 153). I additional whme 15 desived m the TPH, modifir
the vwohime block ofthe Individualiced TFH order fomm to reflect total vohome desied.

[Tnfbrhunately, this ternplate reverts back to the mmonal vwohune whenever # 15 edited, therefore,
modifirthe vohmme afier all cther changes are made m the TP crder) The armount of Ha may need to
be adnsted as the defanlt amonnrds of HaCl and Ha acetate are based on an average TPH vobhome of
approxnnately 1.5-2.5 L for paterds wath normal Ha stabas,

* Dion't forget to activate the “TPN/PPN Standand Orders™ m the standard ceder section of CI2 to
ensure that mitial baselme chenustries (see table 57, dathy wi, I's and 0's, ebe., a1e ordered. Tlos crder
set inchides that the TP or PPN should be adwmnustered at the rate proted onthe label of the baz
[unless overidden by plorseian order] to minimize rade erroxz ad to enterthe vobmne as “Ttake™.

Tahle £. Standard Chemisiry Fontioong with Parenieral Fhuvition

Lah Frequency

Na, K, C1 HCO3, Ghucose, BUIN, Cr Days 1, 2, and 3 of TFH oo FPH, then as nesded

Ca, Phue, Magnecshm, Albumin Days 1,2, and 5 of TFH or FPH, then as needed
Alls Phos, AST, ALT, Bikiruhin, PT Day ] of TP orFPHN, then as needed

Chucose EID if on TPM, adpisted feqmenor as neaded
Trigh-ceride, Prealbumyin Day 1 of TPN orFPN, prealimm q wk
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Medication Additions v Parenderal Murition - The medications below are conomonly added to

parerteral rtmtion solibons and have been detentined to be compatible:

#  Ingulin- canbe added tothe TP o ghicose remams abowe 150200 mgfdl and the use of an
insulin drip 1s ot feasible. See page 42 for specific puidelines on blood sugar cordol.

* Jhelamine-2 andagpnicts (randtidine, cometidime } - have been showm to be conpatible wnth THA
solitions. The 24 hour dose can be ordered mthe THA. [Avold dupleate med crders m IS5

*  Individual viteming and minerals - ;uch as =ie, vitamm B C, B12, fHlic acid, and thismm are
availble as additpres mnd ave used when a deficlency exists or 1s artieipated. Vitanm C should
probably not be added in lavge arnondts to TP since & degtades to axalic aid mmd can foem
caloiam cecalate precipitates. Irom is not conmpatible m it coetaming THA s,

*  Hydrocortsoms — at 5-10 mz/L can be added to FPH to possibly demvease risk of phlebitis.
Albumiin - has never been proventobe of mirtional benefit, gt has been shown to be aompatible
at a concertration of 25 zwl of TH A sobdion

Avcid-Base Conziderations ({Chloride and Acetade) - Chioride andior acetate are also crderad when Ma
[and nmalby K are ordered. Suggested amonrts provide achloside to acetate ratio of 201 - 1:1.
Chlorde canses H on reterthon, which can mduce a metabole acidosis. Aeetate 15 cormeerted 1o
bicathonate, which can induce a metabolic alkalosis. Chloride 15 also sppled m marey other IV
sohitions inthe form of HaCland ECL

If privvary et abolic acidosis or alkakbsis s diagnosed, the chloride to acetate ratio can be modified m
the parerteral ratrition sohdion.
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Complications Possible with Parenteral Nutrition (Also see page 41-43, Management of Metabolic
and Fluid Complications Associated with Nutrition Support)

Precipitation of Calcium and Phosphorus - The potential precipitation of calcium phosphate from
TPN has been documented and was thought to be the cause of at least two deaths from pulmonary
embolism. This problem is often difficult to predict because solubility in solution is dependent on other
factors (e.g. pH, temp., amino acid concentration).

« If more than twice the usual amount of Ca and/or Phos is desired, order a separate infusion or
call the pharmacy for solubility data.
« Asan added precaution, a 1.2 micron filter should be placed on each TPN or PPN line.

Visually inspect TNAs for precipitates, discoloration, or breaking of the fat-water emulsion.

Mildly elevated transaminase and alkaline phosphatase concentrations may occur days to weeks after
initiation of TPN. Enzyme levels may return to normal while still on TPN but almost always normalize
when TPN is stopped. (See "Home Nutrition Support" and "Liver Disease".)

Acute Adverse Reactions to Parenteral Nutrition:

Note that the 1V lipids can cause an acute adverse clinical reaction, such as back or chest pain,
dypsnea, cyanosis, flushing, dizziness, headache, nausea, etc., requiring immediate cessation of the
infusion and omission of lipid from any future TPN. Submit an Acute Drug Reaction (ADR) report if
this should occur. The IV sedative Diprivan (Propofol) contains the same type of 1V lipid and may
trigger the same clinical reactions.

http://www.wramc.amedd.army.mil/departments/nutrition/handbook/page41.html [8/11/2003 10:48:07 AM]
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Tips to Avoid Parenieral Muirition Errors [or*“‘Howr to Avoid [ntaimes the dadhers!™)

1. The TFH/FFN order tenplate 1s inthe Hote section of CIS. Use the standard TP or PEFN solition if°
possible and spectir vobrne desned m Lid (not mL). Do not orderthe standard TPH fommla to meet
vobmme requremerts ifthe calborie lnad wall be excessive.

2. Ingredierts m astandard TPN are expressed “per Liter”, but man indrvidaalimed TFN ave “per Day".

5. Unless otherardse ordered, the phavnamy only malkes 102 of the TR cxder on the fivst darof TFN to
minmuze nsks of refeedmz syndwome and hyperghrcenia The fiall TPH order 15 made bythe Znd baz
and therafter. (4 full order cf PPH 15 made on day 1 sinee FPH has a low dexchose concentration ]

4. Don't forgetto actiratethe applicabls “TEMPPH Standad Crders™ m the Standard Crder section of
CIS to ensure that peoper baselme Lb wod:, datbywt, “In’s and Cat’s™, et ave oxdered. This order set
inchides that the TEN (or FFN) should be admmistered at the rte prited on the ibel of'the bag unless
overndden by a phyrscian crder (fo nunmise rate emrors).

5. TPHFPH nmast be ordered daily before 1300 he, The frst order nmast be prirged and hand-delrrered to
2nd floor phannacy. To reorder, fivst“copy™, then “edit” if reeded, and then store the “note™.

&, Do NOT atternpt touse TR to comect amute electiolyte defieits.

7. The Hubttion Suppeoet team members are usally available to assist youl
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*  Decease the full TPN whanekate by 50% for 1 or 2 lus before stopping o cosapletely. Thus

reduces the nsk of whound hypoglyoeria. I abnpt discortrmiation of fall TP carmct be
avolded and the patiert 15 not wecerms oralienteral matrition, 10% dediose may be admnustered
atthe same rate for 2 hours and then discomtomed. (Prolbnged admpustration of DIOW can
canse hypomatrermia ]

®  Full rate PPN may be stopped withot decreasme the rate smce o only comtains 5 5% dextrose.

®  TPH can have anegative effact on appetite, thevefbre, 1 is wasonable to deciease the rate of TPH
when 2P0 diet (more than clear hiqunids) 15 ordered.

*  Inrelahwebr wellnoarished patierts, TP canbe disoortnmied soon after oral or erderal mariton
15 tolerated. Inpaterts a hugher risk for mabntrition, feedms should be gradallytranstoned

fiom parerteral o oalferteral to ensure adequate ntake. Cnee = 80%of goal erergy and protem

15 met oralbr or exderally, TPM mar be stopped.

http://www.wramc.amedd.army.mil/departments/nutrition/handbook/page43.html [8/11/2003 11:04:49 AM]
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Evaluating Nuirition Support Effectiveness

YWeight, Alhcught 15 sommetimes diffioult to obtain a reliable weight 1t canbe m mpoetad parameter
to folkew to help assess fhnd balamece and long-tenm approprateness of calore ntake.

# 4 body fhod merease of 1 Liler = 1 Kgoart zain

*  4dd or subtract 500 or 800 Ecalid to promote 1-Tobwk or 05 kghak wit main or bes, respectorels

*  dsamming nosnal fhod staas, most patients should gam or lose no mote than 1 kghvk wrlen
recerrmg repletion (Jorpercaloric) or lypocalorie feedme, mspectively.

Nitw zpn Balanwe [HE] 15 the diffeternce bebareen the M ptake and M eccwtion. & practical means to
deterrnme degree of catabolism and protem requivernerts. ME is estinated b the M ntalke albmg with
collecting 2 “urine urea nitvogen, 24 hy''. Stable M ndake is required for acmurate assessmert. A factor
of 3104 gm 15 added to the H excretionto accont e msensible M bsses. The sandard equation 1s:

NB {+ oxr- I gm) = poiein{zm} mtale - 24 hr UTN converied to g+ 4 gm

625
Consider increasing protem mtake if’ m regatnee ME, however, negative HE may be mmaroidable during
high strass states, mgardless of the anont of mitverts provided. Postire NE mar be awasonable
goal during recovery, but may also require mereased Calbmes. Limttations of'the NE equatiom escst

with renal mipanmert [(Cx Cl =500 and large msensible losses (e g, dianhes). B canbe fanglt wath
macomrate wmire collection, CHCS order evtry ermor, lab emor and muscaloalaton.
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Prealbumin: nontorqwh as a matker for shoet-tenm gross adequacy of calorie and protein istalke in

patierts with stable wnal fimction, preferably not recerrmg cotyostercads. Prealbumm has an nroeerse

comelatrm wath C-wactre protem, therefbre, 1 may not be ausefial mbition mdex m stressed states.

Levels =11 mgfdl were assoctated wath mabotrtiem. Levels =135 were associated wath rebam to stable

mattional stabas mhospialized patists,

Indivert calorimwiry using a “neetabolic cart® meanires copgen conmuvption (¥i02) and carbon

diczide production (VOO by the patiert and calulates respratory quotert (RO and enersy

expenditum, extrapolted to 24 hr. Ideally, the measaremert should be done m a mstmg state to =

MEEE. The EQ 15 the ratio of VO O2 to V02 and reflects net substrate oxdaton.

Indiect calopmnetyy may be mmdicated mthe follrnng staations:

*  Diffirulty weaing fiomm mechamcal vertildion and sspected mderfeeding or overfeeding.

Uneerplamed hyperslreetua or hypetrizhreeridemia associated with freding

Faihire to respond to muret feeding as expected

FPaternts with attered bodyr comnposttion (e.z., ascites) inwhom standard energr equations are Hid

Conditions, sach as sepsis, mowhich the range of energy expendihmre canbe huighby warable.

Interpretation of B0

* RO =08] mgmestsunderfzedms

* RO 08 -0895 muggests mived substrate wilizahon; regimen ;aghly mestmz TEE

* RO = 10 msuggests overfbeding (lipogenesis). Decreasetotal calories foverfeeding is not desired.
[0 the feeding sobtion mar be modified by demveasmz the CHD and mereasing the £21).
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Limttations of our metabolic cat:

Unableto get acourate results i wertilabor FiO2 15 =50%, whik on herodiabesis, and funable to
obtan consistert measurements [steady state

Fequires patiernttobe at rest, preferably with no atervertions for 1 hr prior to shody
FPatentswith chest tubes and endotracheal euffs noist have 1o air kaks

Canmot be used in pabertds getting spplkmental ceorgenunless they are on a mechamcal vertildor
Does not mehide nuscellanenns enseey expendad in plorsical actieties or stressfial procedures

Management of Metaholic and Fluid Complications

Befeeding Syndronee - may =mlt when refeedmg malnourished patients, pabertsunfed for=1
wlk, or highly stiessed patiets. Large ammuts of calories, especially fivrm carbolordrates,
stmmlate asrge m msulin release which can ealt melecholde sbrnonmalties such as
hypophosphaternia, hypokalemia, and hypoenagnesemia. Refeeding synderoeme may also be
characterized b vobote cvedoad which may precipitate congestire heart farhre, Beginrdibon
suppott with less than the FEE, mach as our policy of makme onby ahalf order of TP on day #1,
and corect any seris elecholyte and fhid abnormalities before advanemz calkele atake. The
initial feedmng goal shonld not exceed TEE.
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*  Hyperglyemia 15 a conmmon metabole abnormalty associated with TPH, bt also seen m TF. It
can lead to osmiotic diresis and immmre dyfunction. Severl studies have found that postoperatire
hyperglycera was related fo a siznificat mewase m mfsctons. Ina sody of postop, mosths
cardiothoracic ICT paterds, those mthe ndensive insalm therapy sronp (mean AM ghicose of 105
mgidL) had siznficantly kss morhidity and mcetaliby than the sroup wath converdiomal tre abmert
[mean LM ghicose 155 mgidL).

Eeconmnendations to prevert or treat lyperghoemia:

* Avoid excessive total CEIO and Keal (D5, TFH, TF, andfor PO take). Lent CHO to =45
mgkgimm. Sornetnnes usefil to decrease CHO and merease fit.

* Order TPN at Jow end of estimaied Keal needs. *

Hypocabric feeding may be appopriate, especially inthe obese [see page 420,

* PPN canbe wed for shom-term feeding and 15 less ghroamie than TP (522 page 300

* Dip ot incxreaze Keal indale if Chu =200

* If Glu =150-300, monitor Ghu, at least g 6h, onder 551 insulin (or if'in an ICTT, consider an IV
mahin mfsion). In malinerequrmg DM, can irobialby add 0.1 unts of mgular msulinto TPH for
each gram of dextmose m TPN. Consider adding S0-75% of the prevaoas 24 he 551 to next TPH ceder.

If bnzer-actms IM msulin 15 wsed BID, willneed a mtiothat 15 chose to 111 for A0 and PM mesahn

dosage when feding 15 admpustered ower 24 lefd.

* Use cortimons mther than adermattert feding (also decteases risk of hypoghroemia).

*  Hypoglyeemda canbe aoided by not adding mesalin to TP when hypershroatia is lkebr
transert. Pahierts at hagh nisk for hypoglyeemia, sach as those on bng-actmg mmsalm and thaose
with severe hepaty fiibave, may requite supplernertal CHO when feedmg 15 stopped.
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Fhiid Inhalamres. "Water provided ficen all imates needs to be compatred tothe patient s estimated
total kosses to assess vohime stabos. High protein irtale (= 1 5 g0kgfd) increase nrmary fhud
losses. Concentrated TF fommlas (1.5-2.0 Eecalfml) provide linited amoants of water, Blinimal-
vohmme TP withot additonal fhaids may not meet water requirermernts.

Debprdratim and overhyrdration can be assessed by montormgs fhaid rtake and oo, wt change
of =or=02 kg/dayr, sarum sodnaw, BUH:Cr, ete..

* Be awrare ofthe ekctiobte conpostion of fhid losses and patiert™s overall clmical stabas before
making specific fhid replarement woonmhendations.

Hyperinglyceridemita has bean associated wath inmmne sppression, amte panereatstis, and
decreased alweolar ceryzen transfer. More hkelywhen £ mfiasion rates ave high, esp. m pocely
comtiolled dizbetes, renal fahire, and severe stress. Decrease mfision of fit, mehiding Diprivan
(Propot), when T is =400 mgidl and DNC IV fit when TG is =500 mgidl.

Hypercapnda. Contmnon i patierts with COPD. Worsaned by the pfision of excess calories,
esp. CHO, cansmg an merase m COh production, esp. fom sythests of fat, and may exceed
abality to nnd the CC theough the hings. May lead to hypervertilstion, wespratony

decortpens atiory, and respratory acidosis, resultme in reed for mechanic al vertilation or diffimalhy
inweaning off. If'you mspect ovefeedmgs, reduce total calories or request a metabolic cart study
[see pages 40-41). If patiert is not being overted mtotal calorvies, the freding sobttion mar be
modified by decreasing the CHOD concertration and moreasmg it

43

http://www.wramc.amedd.army.mil/departments/nutrition/handbook/page48.html [8/11/2003 11:38:19 AM]



Page Title

Diaheies Melliius

*  Zee page 42 for puidelines to prevert and treat hyperghroemmia and hypoghyoarnia associate with
mibztion mppoet mhospit alised patieets.

*  Theuse of specialized diabetes enteral fommlas m hosptalimed patierts has not be shadied well and
these fimmlas have not been showm 1o be superior to other, lass expensive enteral ftenmlas.

*  Avwoid wsing extrerely loar-fit, high-catbohydrate foedms unless there s a compelling reason.

*  Fiher-cortaming corenercial TF fermlas have not been showmn to msalt in loarerblood ghicose
than frerrnilas withont addad fTher.
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Home Mutrition Suppori

When considering TF or TP at home, the demonstrated or amticipated benefits wersus ardens of the
therapy noast be weighed. Craeria for patient selection mehde:

* Dommnerted mabalityto meet rmodnert requrement s without forced feeding.

* Clruecal stabas appropriste for home discharge.

* Demonstration of toleranee to the presathed mviat therapyr.

* WWillmeness and ability of'the patient/cavegprerto peformthe necessary tasks and lifhstyle changes
for saft erteral (or parerteral) feedmg.

TWEAMC does not provide TP or TF support cutside the hospatal, therefore, the mpatierd *s discharge
planrer may need to arrange for 2 home health care azency to provide equpsmert, feedmes, and possibly
the education and montormgs wquived o hoeme rwarton sapport. There may be significat fmaneial
caosts to the patent, especiallywith TEN. Home hospice abnost never accepts patierts on TFH.

Shadies 1 bng-tenm patiets shoer that TPH cortains msufficiert or excessive ants of scme vitanmms
and trace mmerals m some patierts, therefore, additimal lab montonng and modificatyns of the TRH
fornmala mavbe necessay. [on deficlency s a concem with bng-tem TP becaise non is
incorpatible with the fat m TEH. Cholive is not ooverdly provided m TEH, hoerever, cholne
deficiency causes reversible hepatic abnomnalities m paterts receiving kng-tenm TFH.

TPH canbe given ower = 12 hr qd, f'tolerated. Some patierts may mquire half'rate TP over first and
last kv of mfasionto prevert hypergloeria or reactive hypoglyoenuia, respectirely.
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Liver Failure

It 15 corrumom for pabierts wath aotte and chromic liver disease to have varymg degrees of
mabmbtion There1s a decrement of mtracellilar mass amd an expansion of the edracelblar space.
The actual bodyweeizht, with or without cliical edstha, mar overestithate the amout of fancticming
leanbiody cell mass. Ervergy erpendiure (per kg actual body weight] may be relat prebr nonmal owing
to 2 mild bypennet sbolisin of the remaming kan tissue. These patients ae also hypercatabolic,
Micwambriert defiriencies of vt aruns, especially & D E and E and =me are conmnom, more 50 m
aleohol-wlated disease. Fecent research has strengthened the theony that ammomia 1s an inportart
nemotosic chercalthat canses hepate encephabpathy m susceptible patierts. The rato of bram to
blood anonomia increases as liver farthire progiesses. The symthesis of ghitamme ramores anenoa.

It has been estonated that 40%: of brngtenn TR patients develop severe liver dysfimction.

Therapy Comsidermtions to mant amieplete body compostion and fanction and reduce morbidy
¥ 3035 Ecalks m 46 mealsid, inchiding a late evenmg snack.

*  Provide 1 0-12 gnpitendkgid. Only in amzte or chuonic encephalopathy, lint protem to O 5-
02 gzl Donot gve supplemertal ghitaune.

*  Vegetable priotem may be kss hikelyto precpitate encephalbpatly than anmmal protein
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Some trials demonstiate more rapid wooverr Gomencephalopattyy andfor better nittozen balanee

wsing feedms fommilas cortamung lugher kvels of branched cham anumo acids and lowrer levels
of aroenatic amme acids and methionme, bt marne of these were not corrolled azainst standard
ammo acid preparations. Consider a trial of thess special fammilas only melwonis
encephalbpatbyr imrespons ire to other distary wodifications or phammacctherapy.

Onbr wstrict water and sodnm atake f cinealbr necessany.

Soreen for microrntrient deficiencies, mehiding vitanms 4, DL E K and zme. Inl study, 200
mg oral mine salfate TID for 5 morths ropnalized senpn zme krel, mproved anino acid
metabolisim and reduced encephalbpathy.

Perioperative mtritiom (TFH or TF) for approccimately 14 days 1s reconemended to reduce
postoperative mothidity m pooely nourished cothoties andior those v hepatocelbilar camminoena
undergomg Lver resection.

Cholme 15 not oartertly added to TP, however, cholme deficienmr canses wversible hepatic
abnormalities m patents receivmg bngtenn TPH. (IV cholme maybe conenercialby available

soom.]
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Obesity
The defindition of oherify nsed forthe follvaang fommilas ranges fioem =120t0 =130% of desrable body
weaizht (DEW) or body mass mdes: (BT =27 t0 =30, As the degree of chesity and the severibrof
concomtart llhess inerease, estirnaing mwitritional needs by any fHmmila beoomes progressirely more
difficult and potertially imacourate, and the rsk of adwerse consequences fiom overfeedmg 1ncrease.
Induect calormmetry, if techmcally feasible, can dertifr overfeeding.
Hate: ABW = artnalbodyweight, DEW = desivable hodyaeizht
Estimating enexgy expendiiure in hiepiialized obese patienis® :

11 Use*“adjusied bodyweight [ the averaze of the ABW and DEW) in Harniz Benedict equation
[seepage T1x L3 This equationwas developed m patiets recerrms rmarition sappott.

21 Imeton-Jones Equation = 629 - 11{age) + 15 { ABW in Jgz) - 609
This equatim was developedfralidated m obese patients recelvmg rbrtion appot.

31 Amao forvmla = 2 1 gedeg ABVW This equation was validated m mechamcally werdilated patisds.

*aubtract 250730 Eralfd fiom TEE for 05 to L5 Thavkswiloss, if desived.
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Hypocaloric Protein-Sparing Feeding in hospitalized obese patients:

1.2-2.0 g protein /kg/day of DBW and a total Kcal to nitrogen ratio of 75:1
(1 g nitrogen = 6.25 g protein)

This formula provides approximately 50-60% of energy expenditure (EE), yet was shown to achieve zero to
positive nitrogen balance. The higher end of protein range is recommended for the more highly stressed
patients.

In a retrospective ICU study, by Dickerson, obese patients on hypocaloric feeding including 2 g protein/kg
DBW had no differences in prealbumin or nitrogen balance, but had a significant reduction in length of stay
and time on antibiotics compared to patient receiving eucaloric feeding (also including 2 g protein/kg DBW).
Multivitamin/mineral supplementation will be needed if feeding does not meet the RDA for vitamins and trace
minerals.

Guidelines for calculating Protein requirements:

Hepatic encephalopathy or severe azotemia: 0.8-1.0 g protein/kg DBW
or adjusted wt (page 47)

Normal maintenance needs: 1.0-1.2 g protein/kg DBW

Hypocaloric feeding (see above): 1.2-2.0 g protein/kg DBW

Stressed:  1.5-2.0 g protein/kg DBW
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Oncology

Indications for using nutrition support in many cancer patients is not clear from the existing literature.

Therapy Considerations

1. Routine use of TPN in patients undergoing cancer treatment has been associated with an increased rate of
infection and is not recommended. Nutrition support is appropriate for those receiving active anticancer
treatment who are malnourished and anticipate to be unable to ingest and/or absorb adequate nutrients for a
prolonged period of time.

2. Nutrition support should not be used routinely in patients undergoing cancer surgery. In moderately to
severely malnourished patients, 1-2 weeks of preoperative TPN or TF, continued postop until eating, was
associated with decreased postoperative complications.

3. There have been reports of fewer infections and wound complications in significantly malnourished UGI
cancer surgery patients who received early postop or periop TF with an immune-modulating formula, e.g.,
Impact (enriched with arginine, omega-3 fatty acids, and RNA) compared with a control group on a standard
enteral formula.

4. Given risks and burdens of parenteral and enteral tube feeding, nutrition support may not improve length and
quality of life in many terminally ill patients. However, long-term nutrition support may be beneficial in
patients with a significant life expectancy and unable to eat for a prolonged period.
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Pancreatitie and Pancreatic Insufficiency

EEE varies wadely (77-137% EEE] and 15 gereralbr lughest m those wath sepsis.

Protein needs also vary widely (0.8-1 5 g Prodkz cr sometinies higher m very severe stress).

Mild pancveatihs can be supported with seaple IV fhids swnth electroltes md generalby arapid
rehim to oral dist. Studies hawe not shoam mmbrition suppost to Tnprowe ozt onene.

In severe pancreatitis, oral or gastre feeding 15 wnthheld. Jepmal feedms 15 safe, kss costly, and
may be associated with better clmical cuteome conpared to TPH. htact protem, peptide and
elemental TF fommalas have been mccessfullyused. If ppanal feeding 15 not feasthle or tolerated,
TFH may be necessary. & mored fael mgimen shoald be used and labs mongored for Gha, Ha, K
Phos, Ca, Mg, and taglyeerides (edace fat 17T =400 mgidl).

Chioni pancreatitis patierts are at 1sk for clronic malsbrtion. Pam, nensea, vomitme, andfor
diarthea may be associated witheatms. Nonerteric coating pancieatic enzyives may dectease
pam. Large, lugh-fat meals and aloohol should be avoided.

When 30% of pancteatie fonetion is lost, expect maldigestionimalabsorption of £, proten, and
possibly stach, fit-sohible viamms, =e, and vt B2 fomfood. Pancresty ensrmme weplacamert
[roremnteric coated or erteri coated) becomes mandatory. Dhietary fat should be the ma tolerated
without increased steaorheaor pain Modest anmnts of MCT oil can supplemert Eoal ntake.
Meontor for et deficiences. Endogenous manlin and ghicagzon sscretion may be madequate
to mantam noemal ghicose levels, therefore, reed to admst meals and medicatn to avoad
hyperglycernia and hypoglyeemia
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Pulmonary Insufficiency

Eespiratoay faihiwe and enplorserma ave risk factors for devebpmg mabmbtdion Mabmbtridion inereases
the xisk of respratory mfections and death fioem prevmomnia.

Therapy Considerations

* Most patients equre 20-35 Ecalksfday. Indrect cabrametry (page 400 may help to detemure EE.
enerally, the aoal should be to mest, nt not exxceed, energy expenditnre since ovefeedme wall:
- Mopease 002 production and wod: ofbreathms
- Mrrease ¥isk of vespiratory acidosis and vertilator dependance
- morease fhid wtertion and risk of hyperslyoermia
- merease 115k of an amte diop m semm K, Phos and Mz

* Special high fat formmalas marketed for patierts wath pulmonary msufficiency may not be necessary,
abthough # 15 prudert to inchade amoderate amownt of f2 mthe diet to decrease the rsk of CHO
ovetteedmg (smee CHO overeedmys increases CO2 production). One shady m earkr AFDE
demonstrated that paterts oma TF fommla high in cemega-3 fatty acids and aticeridats spert less
tone on mechanical vertilation, less time mthe ICTT, and had a decwease in crgan faibne.
Urfoatonatelythe contmol fornmlawras extremely hizh m oimeza & fatty acids and et remeby o
m ormeza-3 Fatty acids and not comparable to any of cur standard TF foermalas.

* Theuse of'al 5 Ecaliml TF foenmla may be uwseful m mummrang fhad, THO and gastic wohame,

* [fareizlt gain is desied instable COFD patierds, mehide hberal arvonrts of distanr £, mehiding
somme orega fatty acids.

* Time on wechaucal vertildion and LOS ave increased in patients wwrhao become hypophosphatemie.
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Renal Failue

Therapy Considerations for Aoute Fenal Faibare (ARF) and Clwonic Eenal Fahirve [CEF

*

*

*

Dosing weight may be somewhere betwreenthe idealbodyart and nsual or achial “dod wit.
Enerpy requitemends are not altered by renal faihoe, per se.

Prokein e quirenmenis:

ARF: 0A-1 0 gfhe/dar wathont dialysis, 1.0-1 5 g kgiday wath dialysis or hemofiliration
CEF: 0602 gkegfdayanthont diabrsis; 12-1.3 glkg idayrwath diabesis

Special methods canbe used to assess catabolic rate and H-balanee (oonsult renal spemalist].
Minerak: Festictonof Na, K Phos and Mgz and sopplemerntal oral Ca may be needad. See
pagze 10 fhrestimated daily parerteral electiobrte requivernests for renal faihme.

Waier restraction may be needed if olizuric cr amane.

Vitamin consideratione inchide:

- mereased 15k for vitamm A toociethy
- water sobible B-vitamms 1s recommvended for patiests on diabysis ez, Heplrocaps®,

=

*

- ootsider need for dihydrosortt amne D

Hyperidglyceridemda [T5 =400 mgidl) and ghucose abnomualitier are commrmon, therefbre TG
and ghcose shomld be monitored. High-dose Fropofol can canse severs hypetrighroeridernia.
MNepm® [pages 15 and 26) canbe used for ateral tube feeding or an oral sopplemet .
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Short Bowel Syndrome

The normal small ptestme 15 D0E00 an (1025 f) 1 length (145 jepuomn and 205 ilennt). The noxmal
colbn s approzmmately 150 an. Most manierts are absothed mthe jepuoom. Nme L of fhudiday exters
the smallborre]l, and noemally, allbat 1 L is absorbed proccomal to the cokbn. The cokn absorhs =80%
of the remmammz fhaid, and can absoth up to 3-4 L dabr, The colon also has the capabilihy to sabvage
enermy by convertmg conpler carholnedrates to shot cham fitty acids.

Loss of sigmificat distal ilewn, 1leccecal wabre, andbor colon remlts in faster overall transtt and the
potertial for sreater fhid and mabriert bsses. Follwenang a resechon, the ilemn has a greater ability to
adapt than the jepurmm. The tolerable amonrt of amall bovere] 1oss 15 abarays less when a sizable sectin
of dewmn or colon is rernoved or roxfanctional. The fanction of the rermanung bowee]l may be hmdered
by rmeosal disease, hacterial overgimarthy, rapid zastyic emptying, ercessire gastrie acid with
inactration of panmeatic lipase and decommzatim ofbile salts, or pancreatic insufficiency. Chealate
neploalithiasis develops mthe settmg of steatorrhea and an ntact colon.

Loss of 100 am or momre ofternmal 1kurm wall siznificat b ampair absorption of vitamm Bl 2 and bile
salts (and thoas, £t and fat sohible viamms). Less than 100 an of renammys jepuonn or tean Caithont
a oolon or lencecal vabes] or = 50 @n of small bowrel with a colon may wequire at least scene TP foran
indefmite period. The process of intestinal adaptatiombegins soon after the inpory and cootimies fhrup
to taro wears, therefore, the need for parerteral or erteral tube feedmz may not be penmanet. hitestmal
adaptation s prommoted by hrrunal roabaents .
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Thetapy Considerstions

Inttially post-op [or during lter decortpensation): HPO, IVF, ekctiolytes, and TPH, of
neaded, w1l erteraliorl sufficiency attaned.

OralErteral atternpts when stable, starting with amall frequert feadmgs, <500 cofd, isotome
Liquids; avold caffeine and aloohol

Sipping an ol relpedration sobdion cont aming approecamatehy 90 mMolL (or mEqQ/L) of Ha
can decrease or eliminate need for IV fhud. [mtake of these sobttions is lintted by palatability.
Conmnercial products withbettertaste, mch as Cemlyte, ave on the market.

Separate solid and hquid imtalreto sloar GI transtd.

Consider veed for sapplemert al cvernizht erteral bibe feding.

WWithont distal ilemsn, provide vitarnm B2, via IV or [M.

Eequre sappkmental MVI (probably with trace mmerals], often mquire sapplemental Ca, Mg,
and possthly zme. Montor electolites, Mz, whore, lrer fimcton, zme, folate, vtanm B12,
bone denstty, and wrmary calenam and cocalate, .

In patiertswith an ptact colon: Diet should be rich in compless CHO and brar in £zt and

oxalate. [Calenum supplemerts maybind oxalate] May need to hingt ntake of vefined CHO
evidence of T-lactic acidosis andior osmotic diathea Supplemertal MCT may morease total
calories ahsorbed.
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Trauma and Sepsis

Oneethe tranmna patiert has been hamodymnamicalby stabilized, sarhy mitistiom of TF andfor TEH
should be considered i the patert is hkely to be unable to eat o0 =4 days since some shadies
showred decieased aonplications with ealy v delaved feeding. (See page 18]

Preferably feed bythe enteral rovte, since some stadies have shoam bearer mfections
campheations with exly erderal feeding vs. TPH m trama patierts.

Positive clmical cutoommes have bean shoem m some studies of framna paterntsusing ealy
enteral feedms with pnrome-modulatng fosstmlas oomtanmez one o more of the folloeang addad
mtrients: ghitamine, aginme, omegaS fatty acids, and miclectides. Innome-podulatme feeding
shonld be oordirmaed for at least 5 days and discoodirmied when the amtte stress 15 resolvmg.

It is wasonableto give 25-30 Erallz and 1.5-2.0 s Pwodeg. Chernical renronmsonlar parabrsis
decreases erergy expendiare by as nmch as 30%. Energy enpendtare (EE) may be hagher (35-
40 Eealkg] in soome forms of head mpary and durimg the second weel: after onset of sepsis.
Meatabolie cart meamremerts of EE may be helpfial siven the significad range of EE possible in
these patents. However, 1 has been reposted that vaying the non-protem Eeal ntake of tranma
patierts dumg the first week follenns inpeoy did not affect catabolic mte or H-balanee, which
wras about -2 2/d.
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Apotherwar to estinate EE of vertilstor-dependent patients is the Iston-Tones equation:
EE=1734 - 11{age] + 570t m Eg) + 244(if malk) + 25390 for trawma) + S0i{or armns)

Delaved zastric emptying can be a poblem, therefhe, consider use of prosnctility medication
andior consider placererd of jepanal feedms tube.

TFH should be mutiated if the enteral rontte has not orweall not provide adequate mortxn. TPH

and erteral TF may both be goven il patiert 1stokratmg at least 75% of needs fiom erderal TF.

Fredmire HBC (hugh m branch-cham ammo acids] was associated wath significad by berer
mortality than a standard ammo acid sohation m 1 stady of septic patients needing TFH .

A5 1n all mdtically il pahierts, overfeedmg and sizpificat hyperslycenua and
hypertrighreeridenia should be amided (see page 41-43) Montor K, Phos, Mz, ghioose and
tnglycende levels, Fhud and ekctiobte changes can ocour rapidly, therefbre, mquire frequert
montormg, especialby during mitial efeedms.

Vitamm and trace nureral requirements for these paherts are unknowm althongh s this tome ot 15
reconthended that kast 100% of EDA for vitamms and trace mmerals be provided, which rost
enteral TF foenmlas will supply of ot least 75% of patiet’s enerzy and protein needs ame meat.
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