REVIEW OF LITERATURES

Enteral nutr it ivery method of nutrients to the

gFastrointestinal (Gg _r'ed to be one of the optimal

method of nubritl ._.;_.: t @ === mod patients who have normal
= ‘ - s .
gastrointestinas o A ™take is wunsatisfactory,

= EE,T2
is an alternative. '

maintenance of) . .
This method of N 4 f:159: e 14 always be considered
first as with : \ | is simple, effective,
ither to nubritionally
Enteral nutrition can be

enterostomy .

The use of ent 7] e has been dated back to Egyptian
- ..ri'":f i #

era many cenou ig I'5t recorded evidence of
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enteral hype V.V !n‘“" | f‘eeding‘s.‘ In the

post-World War r 11y hiflstomach or Jjejunum and

ey o ol

peripheral infusions were considered pre erable. Gastric t-.uha for
] ‘lﬂﬁ rI i 4 ] wracceous back to the
ﬂﬂy’ nammnﬂj, the principle of
feeding directly into the @ucdenun. Seweral studies@reported during
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feeding route. By the 1858's the benefits of enteral feeding

were well recosgnized. The development of formulas had advanced to the
degree where the roles of macronutrients and major micronutrients
in the digestive and absorptive processes were being seriously

addressed, ‘ *5"'%’
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Indications and Patient Selection

The first steps in identifying patients in need of total or
supplemental nubtritional support are considerably from complete
medical history, dietary review, and physical examination. Ideally,

the oral route is preferred,

in most instances the patient is

unable or unwilling togd ‘ate calories and protein. The

enteral route 'be an alternative if the

gastrointestinal g There are four main

categories of for enteral nutrition.

These include’

(1) their nutrition intake

primarily becav 3 \ \ Nhese patients have poor
oral intake sUTn ex:a nervosa, trauma ektc.

(2) ms that interfere with

their ability td atients usually have some

oral problem that |ffepmm—ss 3ilbility to eat. The profile

includes patients d jaw injuries, chewing and

swallowing pegble

3 trointestinal tract

Y. ‘
dysfunction whed 4l .J;gEEtlpn and absorption.

Examples of phtient5 in thié_nategury incl®™e radiation enterikis,
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and prat;“L requirements ﬁfcundary tu ere stress catabolism.
mmmmumfmmaﬂ
. Factors thet contraindicate wuse of enteral therapy

include severe gastrointestinal disturbances such a=s intractable

vomiting, intestinal obstruction, and uppergastrointestinal bleeding.

Hutritional Requirements and Enteral Nutrition
Provision of adequate energy, nitrogen, specific vitamins,

minerals, trace elements and fluid and electrolyte requirement is



furndamental to successful nutrition intervention.

1. Macronutrient requirements £ protein and energy

requirements

Individual requirements for dietary protein and energy

are determined by the )2 s in the body and the rate of

protein synthesis § nutrition support, provision

R

of adegquate proted B — , L s in order to make nitrogen

aonih < Lo
equilibrium.

Froteir iry with age and state of

health. Factor o regquirements can be met

are the quant &y ¥ 2 SR C x  = urese . While the Recommended

Dietary Allowar ents for normals vary

greatly among protein diets of high

biological quality v ve= , . el cacious in controlling uremia
J':-rf ;

and maintaining nitro Branched-chain amino acids have

been shown teghavs = ansbolism after trauma and

in septic st - <
y- ;"‘ ‘

CarboH®™rates and fats are the ™

fest sources for energy

requir needed for protein
synthes i I Qﬁ ich provide 9 Cal/g.
It is currenbly believed ﬁimh.bhe per tage of fat i normal diet of

'Qrﬁ"’lﬁ‘ﬂﬂ‘ifmﬁﬂﬂ‘% Qﬁj would seem

the optimal carbohydrate to fat ratio is pro

2. Micronutrient reguirements : vitamins and mineral

requirements
The essentiality of vitamins and minerals to health has

been krnown for centuries. Although vitamins and minerals constitute



fundamental to successful nutrition intervention.

1. Macronutrient reguirements $ protein and ENergy

requirements
Individual requirements for dietary protein and energy

are determined by the number of cells in the body and the rate of

protein synthesis and deg rutrition support, provision

of adeguate protein an ; —aFf; in order to make nitrogen

equilibrium. ‘*°’ —

Protein with age and state of

health. Factor puirements can be met
are the quantity s While the Recommended
Dietary Allowances g/ E < \gi ments for normals vary

i

greatly among Mobtein dieks of high

biological quality | ous in controlling uremia

and maintaining nit#es ed-chain amino &acids have

been shown to have a be anabolism after trauma and
in septic 5t.nt. v _,,
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Carbnhydr't 5 o e ::b sources for energy

requirement, becausi.amlnn acids Frum proteins are needed for protein

sz,rrrbhesis. ﬂﬂﬂﬂﬂm n h provide 8 Cal/g.
1t is curre eved tha percentage O at” in normal diet of
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2. Micronutrient requirements @ wvitamins and mineral

reguirements
The essentiality of vitamins and minerals to health has

been krown for cenbturies. Although vitamins and minerals constitute



only a small part of human tissue, they are essent.ial in many wvital
processes. Vitamins are potent organic compounds mostly cbtained from
the diet, and their absence results in specific deficiency diseases.
Minerals serve as major factors in regulation of acid-base and

fluid-electrolyte balance in human organism. Mineralsz may be

classified as macro- ¢ slements depending on the amount

required in the diet foeral requirements for patients

receiving enteral ignificantly different from

regular oral ad= s

Enteral £ . F : uga;‘ \ natients have proceed from

the home-ble y refined, "predidested”

nutrients in form. Blenderized food

formula has commercial formulas that

carbohydrate, protg \ may be specially formulated,

eventhough there is with its vitamin, mineral and

-

electrolyte conteg AN = i;ed food may be less costly

than commer ;.3 problems associated

with its pre =% epared food often wvields

and ha™

a heherngenou]“'viscuus solution bacterial sgrowth while

nnmmarci o ides sﬂlﬂ le. homogeneous solution. In recent
years, ﬁl eﬂ:ﬁﬂdﬁalnpe& in ligquid and
powder fa ms. All the en‘Fral furmu as differ in tenb of residue

ﬁ?ﬁ”ﬁﬂﬁﬂﬁf‘ﬁ’ﬁ%ﬂ?ﬁ iy

plality, taste, and expense. Selection uitable enteral

solubion for each case requires an understanding of these Fanturs.‘lg’

Commercial formulas may be classified into two types.

1. Defined formulas. These formulas claim to be complete in
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all essential nutrients. The nutrient composition in the

formuila varies widely. There are two bypes of defined formula.



1.1 Elemental formulas. = ''®’ These solution ere low in

residue and are composed of a predigested and easily absorbed protein.
Amino acids and hydrolyzed proteins are solely protein source in these

formuelas. Carbohydrate sources are monoasaccharides and ol igosaccharides

which require little amylase  activity. However, these formulas are
’ i

low in essential fatty - - | msgential minerals and vitamins

are included in the % el These formulas are indicated

in patients with s ‘Jﬂ-::atﬂ

—

Element disadventages. Most

are unpalatable erosmolar and thus cause

an osmotic diarrn

hsmolarity of polymeric

L=

solutions is lowe gl fh thj !F} mer olutions. It is because
o ol \

polymeric solutior molecular weight protein,

carbohydrate,

and fs ctc apre based on milk protein so

=2

lactose con oo™ intolerance. Protein

- ¢E
Ry} formulas. i A0

isolates aregl’y Fat

contributes a jfreast '*gi'hubal calories than in

e

elemental diets,, and this tends to improve palatability. The
¢ o Y]
w TN AWEINS &
polymeri RLETes ‘ o ) o k¥ or months. These
sglutd are less expansfba than thiaelemental pr@ghrations and are
‘ h L 1 1 I L
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 estricted nutrient composition.‘'®’

2. Modular feedings. They are specialized enteral solutions

used in specific disease states. Protein, carbohydrate, fat, vitamin,
and mineral supplements are combined and prepared in varying

proportions teilored to each patients.



Characteristics of the Enteral Formulas

1. The formulas must be complete in essential nubrients.

Protein, carbohydrate, fabt, vitamin, and mineral content can meet the
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requirement of the body. Commercial formulas that are restricted

LS, T.162

in lactose content may-he cl_' d as ideal formulas.

2. Carbohydratas fat provide the energy source

ranging from 45 to fercent and 3@ to 35 percent,
respectively, in g

3. ben ratio must be 158 Cal

4. 1 Cal/ml but in high
caloric density ; - ™M 2 Cal/ml. These formulas
are useful wheil £ P R AN e 1imited. **’

5. The s A\ has a direct effect on

smolality of serum is
approximately 300 . .% 7 or=nteral solutions range from
300-800 mOsm/kg of wat.e - : w2 solutions can cause diarrhea,

vomiting, cra i

&, y;,r !C'#' .erial contamination.

L1E)

Aseptic techni 3 ' M-turing practice.

The protein &ntent is gsge most critfgel component of
ARIMIA TR Y
cell mass is necessary for virtually all major bodily
functions. All commercially available enteral formulations contain

high-quality protein.‘®®’ Sources of amino acids include:

E319)

(1) intact protein in the form of pureed meat, eggs, or milk
(2) protein isolated from casein, soybean, or esgg white

(3) hydrolyzed protein

(4) crystalline amino acids



The molecular form in which nitrogen is supplied in the
enteral formula has considered bearing on solution osmolality and
rate of nitrogen absorption. The large molecular weight proteins as
well as hydrolyzed protein require further digestion, breaking them

down to the most absorbable units. The advantage is the tonicity

characteristicof the solujd ¥ ower than crystalline emino acid

solukions.

2. Fat

Fat . .= 7'~d enerdgy, exists in two
main forms as (LCT) end medium-chain
triglycerides (MCY or advantages of fat are
a carrier for { ¥ & 2 - '1 W% M\ f essential fatty acid,

and making form

Major sourifib . = oMl ias are butterfat from milk,

lecithin, mono- , diglycerides

'«
: ll'
Vegetaisd ™ Song-chain triglycerides

corn oil, safflower oi

and MCT oil.

which are a ™ich source of essential Fat d acids. The estimated

pequipe:ﬁﬁfﬁ fatby tha especially linoleic acid, is
approxi %’ ﬁﬂ smrgy A Therefore
def:ciency is unlikely bn‘nccur in st patients ceiving enteral
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§-12 carbons in length, is an alterna long-chain

triglyceride in formulas.

Medium-chain triglycerides‘'®"*®’ do not depend on the action
of pancreatic lipase and bile acid solubilization for absorption.

Instead, they diffuse across the intestinal mucosa and go directly
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into the portal circulation (Figure 1). In the endoplasmic reticulum
of hepatocyte, medium-chain fatty acids cross the double mitochondrial
membrane ver‘:,;r rapidly and do not require the presence of carnitine,
unlike the long-chain fatty acids, then wundergo beta-oxidation

{Figure B).

The use of U \W /S bifically indicate in fat

maldigestion and ab=RProh | ol ®nportant 1imitation of MCT
0i1 is the lacke ol o S id linoleic acid. The
metabolic side efzg F MCT oil are related to
its extensive 4 4 ol i R  : e, which may induce
ketodenesis. P _ 4y 4 L e Neal to increased mental
impa irment -_— W\ fatiy scids from MCT

has been deminishy

3.
o gﬁ
Carbohyctatha—= L ; enerdy source in enteral
formulas, ranging Frogdic i/t 7! Bt of totel calories. With
the exceph iorge- #_lackes ¥ »_, ozt easily didested

end absorped ! vr.

ij cimplcaT= . ribu _J; the characteristic of

N ‘l carbohydrate, ranging
from starch &

nsmlality,sw&etnf and digesh:b ¥. There are four main types of

AUy NHNINEINS
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hydrolyzed by the pancreatic enzyme alpha-amylase to dextrin, maltose,
and isomaltose. Starch intolerance is rare. Because of its high

molecular weight, starch lowers osmolality and decrease sweetness of

the formula.
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Figure 1 o of fats
ans;
Feneral circulation
—=LCFA ‘_A.

Figure 2 Hepatic metabolism of fatty acids ¢ TG, triacylglycerolsj
PL,phospholipids; CE,esterified cholesterol;

CPT,carnitine palmityl tranferase
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(2) Glucose polymers. They are carbohydrates that

result from the hydrolysis of starch. These shortered polymeric
chains enhance the solubility of the solution. Because of their reduced
molecular weight, they increase osmolality and sweetness. Glucose

polymers are rapidly hydrolyzed in the intestine by the same pancreatic

glucose polymers is ra 1

enzymes that hydrolyze st 2les. Like starch, intolerance +to

e

(3) ! - \| '”‘ - — : harides found in normal

dietks and entered . et ose and maltose. These

disaccharides re ’fic disaccharidases for

hydrolysis to thei: B galactose and fructose.

Digestion of maj ' iy SN M in the small intestine
ence of disaccharides in

formula will incr i g% - _: . 1 \ ation, as they are smaller

Lactose i erimarily in milk and milk

Fﬁ,th& enzyme lactase,
, At
properly DNamed —-0 wes ueficiency in lactase

products. It

“allows free 1%.ose to remain unabsorbed,

the latter, and in

bowel and colon.

turn, exe ic efffel on the small
u ﬂil SN INE AR rise o orgente

q ﬁ’ﬁ NANIVURINGIRY

In most mammals, including the majority of humans, intestinal
lactase levels are at their highest immediately after birth, then
decreasing with weaning until very low Ievel; of lactase are present
in adult. However, & minority of human groups maintains comparatively
high levels of lactase and capable to digest and absorb lactose

throughout adult life.
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Whether due to the normal post-weaning decrease or any injury
to the intestinal mucosa, low lactasze levels are responsible for
limited hydrolysis of lactose. Lactase deficiency can be primary or
secondary. In primary deficiencies there is an enzyme or carrier

defect, for examples, include lactase deficiency found in many

adults and lactase or sucns ltase deficiency present at birth.

Secondary deficiencies } 2 disease or disorder of the

intestinal tract, a have been disappear when

the disease is p 2 JCham5 could include protein
deficiency, celiaz . ' = infectiaon.
Adult %% mmon of all enzyme
deficiencies, wi F: —3 . v O adults being lactose
intolerance. Smal’ \ gn be tolerated, however,
and most individ‘ A 71 of milk (5 & lactose)
without syﬁpt.omsi | ciency has been reported,
but is rare. Lactose (e / at®i by removing lactose from
the diet, using lack ,.-,r b | products, or consuming
products t.hav ”ncbuse.

X )

\_ as _"" at contain pure glucose

as their sole scru.r*ie of carbnl’u.rdrate will be very sweet and hypertonic.

ﬂHﬂlﬂﬂIl'iWEl']ﬂi

ost nutr:t.lnna‘ formulas Sae designed @be nutritional

ﬂmmn FNHA IR R mie

letely essential nubrients. Vitamins and minerals in the formula

provide +to meet the Recommended Dietary Allowance (RDA, 1888).
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5. Fiber
Formulas prepared from blenderized natural foods are a
rich source of fiber. But in the new ready-to-use formilas, extracts
of food sources, residue or fiber content is minimized. Residue
content is an important consideration when treating patients with

fistulae or chronic intestine

(415

One logic™ — e s nagement is to alter the
digestive potential 2 1 hjilﬁfﬂtf % formula. When lactase
is severely dE&Q . . ) ' ;”K,;-v,ity is only moderately
depressed, G vy : Kf[ ok -a? s glucose polymers or
dextrins. Simi} v ic activity, protein
in the formula s >ad, and with a change in
absorptive surfdce§ B ;; - R..i‘ #1ts in the duodenum, a
7 \ % 1d be substituted with

portion of the |

medium—chain trigly#E

Befor ' ey the severity of bowel

S e—

dysfunction. V:_ AL Jies for the various

diseases enbitifiy.

Y ccmpl1catiuns associated enteral feeding fall into

ARTHATRAINEEY

Mechanical problems associated with the tube itself wvary
in according to tube and positions. Samples of this sort of complication
are nasopharyngeal discomfort from prolonged intubation, laminal

obstruction, etc.



Table 1
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Formula Categories for the Various Disease Entities

Disease catedgory

Formula btype

Decrease dietary inbtak; 0ra
Without malabsorp

Lactose intoles

Decrease absor,
Deficient bil JF
Deficient prots

epithelial

Galactose—fri prosifree

Fructuse—free

SAuE ANy

abnarmallt1&5

ritionally complete
ose-containing
g free

plements

=in hydrolysate

Amino acid

:F’
X

|
I L AF

Sucrose, fructose free

wﬁjn ﬁ specific amino acid
formula

016313
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Gastrointestinal side effects, including distention, cramping,
vomiting and diarrhea, are the most frequently found complications
‘of tube feeding. These symptoms can also be associated with antibiotics
and other medications such as quinidine. However, the most commonly

diet—-related cause of tiallj=ymptoms are unrecognized lactose

intolerance or rapid j§ ' rnsmn‘.ar formula. A dietary

history will determisse fctos France, and the formula must

e ”_._‘_.#'-

be adjusted approp

Metabalic . o ™ metabolic and fluid-
electrolyte im I ients are administered,

hypertonic dehyy #luid imbalance. Glucose
intolerance can ¢ .rbohydrate as the primary
'. ' mases, such as cardiac
failure, will red®i ‘ : M ions of the tube feeding
regimen to avoid fifi 4__ \ sations of enteral nubtrition
support are smmr-iz-‘-

Oy
¥

o

AULININTNYINS
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Table 2 Complication of Enteral Nutrition Support

Complication

Therapy

Mechanical

Luminal obstruction
Mucosal erosions
Tube displaceme

Aspiration

Gastrointestin®

Cramping/distod

Metabolic

Hypertonic
y

Glucose intd

Hepatic encapha

MNasopharyngeal irritation

Hyperosmolar Jnketotic

o AU 'mal FPHGR e s
R RIDE mﬁmmuium,m

e: chips, topical anesthetics,decongestants
#--place tube

ube, ice water lavage,remove tube

BN fube feeding

if patient is lactose
reduce infusion rate
ion rate, dilute formula,

Srheal agdents

4sjer

-
!

Huce infusion rate
eoountinue e feeding

asa amount of protein

prutain restriction; essential amino
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