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Introduction

& In critically 1ll patients, malnutrition is assoclated with
Impaired immune function, impaired ventilatory drive,
and weakened respiratory muscles, leading to
prolonged ventilatory dependence and increased
Infectious morbidity and mortality.

£ Malnutrition is prevalent in intensive care unit (ICU)
patients, has been reported as being as high as 40%,
and Is associated with increased morbidity and mortality.

JPEN 27:355-373, 2003
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Introduction

£ The benefits of nutrition support in the critically ill include
iImproved wound healing, a decreased catabolic response to
Injury, improved gastrointestinal (Gl) structure and function, and
Improved clinical outcomes, including a reduction in complication
rates and length of stay, with accompanying cost savings.
However, nutrition support Is not without adverse effects or risks.

& The use of nutrition support in ICUs has been shown to vary from
14% to 67% of all patients in the ICU. Recent surveys report the
use of PN ranging from 12% to 71% and the use of EN ranging
between 33% and 92% of patients receiving nutrition support in
the ICU.

JPEN 27:355-373, 2003
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Nutrition Support Service

4 Function to assess and manage patients
determined to be nutritionally at risk.
— Improved patient outcomes.
— Decreased length of hospitalization
— Improved cost effectiveness

ASPEN 2002
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Specialized Nutrition Support Administration

% Enteral nutrition or Parenteral nutrition

— Khursheed N Jeejeebhoy.
American Journal of
Clinical Nutrition74(2): 160-163,2001

— Woodcock NP,
Nutrition 17(1): 1-12,2001



Perspect Crit Care 1989; 2:1.(14)



/ -

Theory of the benefits of enteral nutrition

4 Prevents mucosal atrophy ?

Table TPN and intestinal atrophy in humans

enteral nutrition for >10 d
Groos et al, 1996 Atrophy after 7-12 wk of TPN
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Theory of the benefits of enteral nutrition

# Prevents bacterial translocation ?

Bacterial translocation was identified by culturing the same organism in
the blood as in the intestine and the mesenteric lymph nodes.

Moore et al, 1992 only 2 of 132 p’ts had translocation




Enteral Versus Parenteral Nutrition:
A Pragmatic Study

Nicholas P. Woodcock, FRCS, Dietmar Zeigler, FRCS, M. Diane Palmer, BSc, RGN,
Paul Buckley, FRCA, Charles J. Mitchell, FRCP,
and John MacFie, MD, FRCS

From the Combined Gastroenterology Unit, Scarborough Hospital, Scarborough, UK

Controversy persists as to the optimal means of providing adjuvant nutritional support. The aim of this
study was to compare enteral nutrition (EN) and parenteral nutrition (TPN) in terms of adequacy of
nutritional intake, septic and nonseptic morbidity, and mortality. This was a prospective pragmatic study,
whereby the route of delivery of nutritional support was determined by the atending clinician’s
assessment of gastrointestinal function. Patients considered to have inadequate gastrointestinal function
were given TPN (group 1), while those deemed to have a functioning gastrointestinal tract received EN
(group 2). Patients in whom there was reasonable doubt as to the adequacy ol intestinal function were
randomized to receive either TPN (group 3) or EN (group 4). The trial setting was a large district general
hospital with a dedicated nutrition team. A total of 562 patients were included in the study (331 males;
median age 67 y). Gastrointestinal function on entry nto the study was considered inadequate in 267
patients who were given TPN (group 1) and adequate in 231 whom received EN (group 2). There was
clinical uncertainty about the adequacy of gut function in 64 patients (11.4%) who were randomized to
receive either TPN (group 3, 32 patients) or EN (group 4, 32 patients). inci " inadeguate
nutritional intake was significantly higher in group 4 compared with group 3 (78.1% versus 25%, P <
0.001) Complications related to the delivery system and other feed-related morbidity were significantly
more frequent in both EN groups compared with the respective TPN groups. EN was associated with a
hlgher overall monalny in both nonrandomized and randomized patients. There were no sigmhcant

ic morbidity between patients receiving TPN and those given
EN. EN is associated with a higher incidence of inadequate nutritional intake, complications related to the
delivery system. and other feed-related morbidity than TPN. There 1s no evidence from this study to
support a difference between the two modalities in terms of septic morbidity. Patients in whom there is
reasonable doubt as to the adequacy of gastrointestinal function should be fed by the parenteral
route. Nuitrition 2001;17:1-12. ©Elsevier Science Inc. 2001

Key words: enteral nutrition, parenteral nutriion, morbidity. nutritional support, gut function



Adjuvant nutritional support indicated
Inadequate oral intake for 7 days

562 patients

Assessment of Gl function

T
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Gl function Gl function
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64 patients
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Median duration of feed in days (IQR)
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TABLE IV.

INCIDENCE OF SEPTIC MORBIDITY

Nonrandomized patients

Group 1 Group 2 P
(TPN) (EN) value
Incidence of septic B84/267 81/231 0.48, NS
complications (31.5%) (35.19%)

Mean no. of complications 0.44 = 0.05 0.45 = 0.05 =>0.05, Nt
per patient (= SEM)

Mean no. of complications 1.40 = 0.07 1.30 = 0.07 =>0.05, NS
per infected patient
(= SEM)

Randomized patients

Group 3 Group 4 P
(r'TPN) (rEN) value
Incidence of septic 16/32 10/32 0.13, NS
complications (50%) (31.39)

Mean no. of complications 0.75 = 0.16 0.41 = 0.12 =0.05, NS
per patient (= SEM)

Mean no. of complications 1.50 = 0.16 1.30 = 0.15 =>0.05, NS
per infected patient
(X SEM)

EN, enteral nutrition; rEN, randomized EN: TPN, parenteral nutrition;
r'TPN, randomized TPN.



TABLE V.

SEPTIC MORBIDITY IN RELATION TO NUTRITIONAL STATUS

Nonrandomized patients

Group 1 Group 2 P
(TPN) (EN) value
Well nourished or mild/ 31/108 54/134 0.06, NS
moderately malnourished (28.7%) (40.2%)
(NRI =83.5)
Severely malnourished 41/124 20/64 =>0.5, NS
(NRI <83.5) (33.1%) (31.3%)
Randomized patients
Group 3 Group 4 P
(rTPN) (rEN) value
Well nourished or mild/ 6/16 4/14 >0.5; NS
moderately malnourished (37.5%) (28.6%)
(NRI =83.5)
Severely malnourished 10/15 5/15 : 0.07, NS
(NRI <83.5) (66.7%) (33.3%)

EN, enteral nutrition, NRI, nutritional risk index; rEN, randomized EN;
TPN, parenteral nutrition; rTPN, randomized TPN.



90%
80% 1 p<0.001 P<0.001
70% 4
ﬁu-% 1

40% |
0% +
20% |
10% -

0% -

Incidence of septic morbidity

Group 1 (TPN)  Group 2 (EN)  Group 3 (fTPN)  Group 4 (rEN)

FIG. 4. Septic morbidity in relation to duration of feeding.

HELess than
10 days

310 days or




@Non-septic
complications related :
o S0% i lo the delivery Syﬁlﬂ'r‘ﬂi
E . BOther feed-related !
= | morbidity |
o 40% l i
o = T A
E _____
:.: 30% - P<0.001 P<0.001
2 P<0.001 P=0.02
e 20%
@
=
=
= 10%
o L WA A 0 e Mo

Group 1 (TPN) Group 2 (EN) Group 3 (rTPN) Group 4 (rEN)

FIG. 6. Other cnmpliczﬁ;iuns.



40%

35% |

30% P<0.001 P=0.17, NS
20%
15% |
10% |

5%

0%

Group 1 (TPN) Group 2 (EN) Group 3 (rTPN) Group 4 (rEN)

FIG. 7. Overall mortality rates.



8 2

Conclusion

& TPN undertaken by experienced teams does not
cause more complications than does EN.

4 When Indicated because of the inability to give
EN, TPN Is beneficial in the treatment of
malnutrition but Is not a cure for all illnesses.



Specialized Nutrition Support Administration

Mutrition Assessment

Driffuse Peritonitis,

Functional GI Tract —_— intestinal abstruction,
Yes 5—--""_’—-—- No intractable vomiting, ileus,
intractable diarrhea,
l l gastrointestinal schemia

Enteral Nutrition Parenteral Nutrition

Long-tertm Short-term
Gastrostomy Masogastric

Standard Nutrients  Speciality Formulas GI Funetion Returns
Nutrient Tolerance Yes Mo
Adequate Inadequate Adequate
Progross to P Supplementation Progress ta More
Oral Feedings l Complex Diet and Oral
Feedings as Tolerated

Progess to Total

Enteral Ferdings
Fia. 2. Route of Administration of Specialized Nutrition Support” (Taken from the A 8. P.E.N. Clinical Pathwavs and Algorithms for Delivery
of Parenteral and Enteral Nutrition Support in Adults),
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@ Relative Contraindications to

Early Enteral Feeding

& Small bowel ileus

% Bowel obstruction

& Intra-abdominal sepsis

4 Necrotizing pancreatitis

& High-output gastrointestinal fistulas
& Short-bowel syndrome



Table 16. FHecommendsations for the Use of Farent2ral Mutrition or Froteln-Spering Therapy in Various Chinkcal Condiflons
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m Mortality and Morbidity Rates with

Parenteral Nutrition

£ PN can improve the clinical outcome in some conditions in which
malnutrition and inflammatory stress coexist, especially p’t with
anorexia, malabsorption, or bowel dysfunction.

— Major trauma — Acute hepatic encephalopathy
— Major burns _ ARF

— Head injury — BMT

— Sepsis syndrome — AIDS

— Major general surgical procedures in moderately to severely
malnourished p’t

— Major abdominal or thoracic surgery in moderately to severely
malnourished p’t

— Major abdominal or thoracic surgery for cancer in moderately to
severely malnourished p’t
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CONSULTATLION SHEET(ADULT) R #f: K-650 i 64
ﬁ?ﬁiﬁﬁ >
Reques | BEFF SR 8 & T8 fiConsultation
Diagnosis:2 518 8] MBS 3 686 FEMEE S R RS s

i 401.9 HBMSNE - #ECSEELERE 8 5990 BRERE - FHFORS
10 996,62 AfMELSEY - ENEAAMAR - BEL SR SA0 85 BRI
13 5589 HALRAFIR.ZIFMMBMFIBRR AR 14 7002 LHU0w 05 5 AR 1k
Clinical Summary:
The 64 y/fo female patient 1s a case of enterocutancous Fistula , itchemia bowel post op,
DM w:th medical control .THis time she admitted to our ward due to wound poorly care due
le a lot of discharge from endtrocutaneous fistula, and we need your excellent experience
for further nutrition suport due to NPO, thanks a lot!!
Nulrition Assessment Bequired Data:
Height {Cm) Dept. 201 —8# % Referred by Dr. #B0W
Actual wt. (Kg) 1BW (Kp) or AdjBW 0(Kg) Date: 2004/2/13 4 09:41:55
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Role of Nutrition Support Team Members

& Nurse

1. Be a resource person for patients, staff and local health
care providers regarding parenteral nutrition therapy
and central venous catheters.

2. Monitor quality care for parenteral nutrition therapy and
central venous catheters.

3. Participate in the discharge planning and patient
education of home parenteral nutrition therapy patients.

4. Follow-up with home parenteral nutrition therapy
patients after discharge from the hospital.
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Role of Nutrition Support Team Members

& Dietitian
1. Assess the nutritional status of the patient and
determine nutritional needs.

2. Develop and implement a plan of nutritional care based
on assessment of needs.

3. Monitor and evaluate nutritional status on an ongoing
basis and recommend changes as needed.

4. Educate patients, physicians, and other health
professionals on types and methods of nutritional
support for hospital and home use.
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Management of Total Parenteral Nutrition

& Indication for TPN

— Nonfunctional gastrointestinal tract
» Small-bowel syndrome
* Inflammatory bowel disease
 Enterocutaneous fistula
 Chronic intestinal Pseudo-Obstruction
o Severe diarrhea
 Severe malnutrition or severe catabolism

 Severe Gl toxicities associated with chemotherapy and
radiation
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Management of Total Parenteral Nutrition

Z Indication for TPN

— Organ failure
 Pancreatitis
 Hepatic failure
» Renal failure
 Multiple organ failure

— Perioperation patient

— Anorexia nervosa

— Neonatal conditions

— Hyperemesis gravidarum
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Role of Nutrition Support Team Members

& Physician
1. Indicate whether the patient needs to have parenteral
nutrition therapy.

2. Assess the patient and order appropriate nutrition and
electrolytes needed for the patient after evaluating lab

values.
3. Evaluate the patient for potential line infections.
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Nutritional Assessment

Registered dietitians will provide a nutritional assessment
upon request. An assessment may include the following
parameters:

1. Diet history includes information about weight change, food
Intake (if applicable), and nutritional support history.

2. Calculation of calories, protein, fat, and carbohydrate from all
sources of nutrition support are made.
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Nutritional Assessment

Registered dietitians will provide a nutritional assessment
upon request. An assessment may include the following
parameters:

3. Nutritional needs

a. Basal energy needs are calculated from patient’s weight, height, and
age. Additional energy needs are based on an assessment of activity
and metabolic needs.

b. Protein needs are determined by the patient weight and metabolic
state (e.g., burn, sepsis, renal disease)

C. Fluid requirements are 30 — 35 cc/kg (average sized adults), or 25
cc/kg (65 years of age or older)
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Solutions and Additives

&  Lipids
a. Used as a calorie source and to prevent fatty acid
deficiency (4-10% of the total daily calories as linoleic

acid Is necessary to provide essential fatty acid
supplementation ) .

b. Fat emulsions are available as a 10%LCT product which is
1.1 Kcallcc and a 20% product which is 2.0 Kcall/cc
(MCT/LCT=50:50 ) .

c. [Fatemulsions should not more than 60% of the total
calorie input of the patient ( even in the most immune
compromised patients ) .
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Clinical application of parenteral nutrition
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Role of Nutrition Support Team Members

& Pharmacist

1. Assess the stability and the compatibility of the
parenteral nutrition solution.

2. Assist the physician in initiating, maintaining, and
monitoring the therapy’s affect on the patient’s
metabolic condition.

3. Provide educational programs on select parenteral
nutrition topics.

4. Assist in the coordination and arrangement of home
therapy prescriptions.
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Clinical Summary:
The 64 yw/o female patient a case of enterocutaneous
DM with medical control.THis time she admitted to our ward
to a lot of discharge from endtrocutancous fistula.
for further nuitrition suport due o NP, thanks a
Mutrition Assessment Reguired Data:
Height 146G{(Cm)
Actual 48(Kg) IBW 46.94(Kg) or AdjBW

is

and we
loc ! !

Dept .

wi. Date:

48(Kg)

fistula ., ischemia bowel post op.
due to wound poorly care due
need your excellent experience

201 —#AF4-F} Referred by Dr.
2004/2/13 L4 09:43:55

D

L= PR P -
Nutrition
Tortal ITymphocytes
Creatinine height
Muscle wasting mi ld-moderate
Fat tissue wasting mild-moderate
Edema mild -moderate
Dietary history caloric intake
Consultant s Notes:
Daily Nurrient Reqgui rement :
BEE 1078 kcal (Stress factor
Total calorie requirement 1860
Protein reguircmcnl 56
N: non-protein calorie: 1:183
Mutrition Support Suggestion:
Enterocutaneous fistula case with GI bleeding.
TPN for nutrition support.
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Mct hod :

4 Parconteral Mutrition

o Central

factor

CMSS Dietitiam:
ate: 200452713

resume

1 month

can't use enteral feeding, 0 we

- -F o]
M9 04 ‘4R
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CHNSS5 Physician:
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General recommendations for TPN monitoring
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ole of Nutrition Support Team Members

& Nurse

1. Be a resource person for patients, staff and local health
care providers regarding parenteral nutrition therapy
and central venous catheters.

2. Monitor quality care for parenteral nutrition therapy and
central venous catheters.

3. Participate in the discharge planning and patient
education of home parenteral nutrition therapy patients.

4. Follow-up with home parenteral nutrition therapy
patients after discharge from the hospital.
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Role of Nutrition Support Team Members

& Dietitian

1.

Assess the nutritional status of the patient and
determine nutritional needs.

. Develop and implement a plan of nutritional care based

on assessment of needs.

. Monitor and evaluate nutritional status on an ongoing

basis and recommend changes as needed.

. Educate patients, physicians, and other health

professionals on types and methods of nutritional
support for hospital and home use.
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Total Parenteral Nutrition indicator

Enterocutanous fistula /Enteric anastomotic leakage

Hyperemesis gravidarum

Inability to absorb nutrients via the gastrointestinal tract

Inflammatory bowel disease when bowel rest for 2-4 weeks is indicated
Intractable diarrhea

g/lajor surgery when adequate enteral intake is not expected to resume within 7-10
ays

Massive bowel resection(SBS)

Moderate stress when enteral diet is not expected to resume in 7 days

Moderate to severe acute pancreatitis

Patients undergoing high-dose antineoplatic therapy(Chemotherapy/Radiotherapy)

Severe catabolism with or without malnutrition when the gastrointestinal tract is
nonfunctional for 5-7 days

Severe malnutrition with a temporary(5-7 days) nonfunctional tract
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<1000 1000-1500 1500-2000 2000-2500 >2500
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