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FREQUENCY OF MALNUTRITION 
RELATED TO DISEASE SITE



SERUM PROTEINS USED IN 
NUTRITIONAL ASSESSMENT



EFFECTS OF HYPOPROTEINEMIA

• Delayed gastric emptying

• Prolonged ileus

• Elevated wound dehiscence

• Delayed bone callus formation

• Increased risk of infection



ASSESSMENT OF PROTEIN-ENERGY 
MALNUTRITION



EVALUATION OF WEIGHT CHANGE



PROGNOSTIC INDICES FOR 
HOSPITALIZED PATIENTS



PROGNOSTIC NUTRITIONAL INDEX
(PNI)

PNI = 158% - 16.6(Alb) - 0.78(TSF) – 0.2(TFN) – 5.8(DH)

Where: Alb = albumin (g/dL)
TSF = triceps skinfold thickness (mm)
TFN = transferrin (mg/dL
DH = delayed cutaneous hypersensitivity: 

<5 mm induration = 2;
1-5 mm induration = 1; 
anergy = 0

PNI designations:
>50%  :    High risk 
40-49%:   Intermediate risk
<40%:       Low risk



ENERGY EXPENDITURE IN ILLNESS

Daily energy data for a 70 kg 46-year old male with rheumatoid 
arthritis of mild severity causing limited physical activity.

Resting energy expenditure 1800  kcal
Activity-related expenditure 400 kcal
Illness-related expenditure 180 kcal
Diet-induced thermogenesis 238 kcal

Total 2618 kcal



NUTRITIONAL NEEDS FOR 
WOUND HEALING



PROTEIN NEED IN DISEASE STATES



ALGORITHMS FOR ENERGY AND 
PROTEIN REQUIREMENTS



AN ALGORITHM FOR NUTRITIONAL SUPPORT



PATIENT CLASSIFICATION FOR PNS
CONSIDERATION

Group 1: High Risk, PNS needed
malnourished, carcinoma of GI tract, 
liver, pancreas or gall bladder

Group 2: Low Risk, PNS not needed
nourished and <40, primary carcinoma

Group 3: Intermediate risk, PNS considered
nourished and >40; malnourished at any age; 
UG, OB/GYN, colorectal malignancies, 
Post-op IONIP >7-10 d



PNS FOR PATIENTS NOT MALNOURISHED 
PREOPERATIVELY

Prolonged IONIP expected post-operatively

•Biliary pancreatitis
•Enterocutaneous fistula
•Crohn’s disease
•Non-functional GI tract



ENTERAL FEEDING



Complications associated with 
total parenteral nutrition (TPN)



Nutritional goals: 107 kJ(26 kcal)/kg/d; 1.5 g protein/kg/d; 0.3 g Gln/kg/d

TUBE FEEDING AND TPN FORMULATIONS



Nutritional goal: 25 kcal/kg/d and 0.25 g N/kg/d

Per 100 ml
__________________________________

__________________________________

__________________________________

ENTERAL DIETS 



GLUTAMINE  ROLES

1) A protein amino acid

2) Used in N transport from peripheral tissues to liver

3) Precursor for purine and pyrimidine (i.e. nucleic acid) 
biosynthesis

4) Sparing effect on gluconeogenesis

5) Principal energy metabolite of enterocytes (50% of total energy)

6) Enhances neutrophil and macrophage phagocytotic function

Gln is the most abundant amino acid in the body and in 
the circulatory system



ARGININE  ROLES

1) A protein amino acid

2) Used in N detoxification (urea cycle)

3) Precursor for NO (about 1% of body Arg use)

4) Enhancer of T-cell mediated immune function

5) Maintains IL-6 release during trauma

Arg is probably an essential amino acid in very young children, 
but only conditionally essential in adults



PHYSIOLOGICAL ROLES OF 
NITRIC OXIDE (NO)

•Vasodilation

•Stimulation of macrophage bactericide

•Increased glucose uptake by cells

•Neuronal signaling

Some of these effects are related to the activation of guanylate cyclase  
by NO, which increases intracellular cGMP levels.



THE ROLES OF BRANCHED CHAIN 
AMINO ACIDS (BCAAs)

1. Preferred substrates in muscle oxidative metabolism of 
amino acids.

2. Compete with aromatic amino acids (AAAs) for 
transport across the blood-brain barrier.

BCAAs:  Val, Ile, Leu
AAAs:     Phe, Tyr, Trp







Na, mmol/d
K, mmol/d
Mg, mequiv/d
Ca, mequiv/d
P, mmol/d

Fe  mg/d

Cu,  mg/d

Cr,  microg/d
Se,  microg/d
I,  mg/d
Mn, mg/d
Vitamins

A, IU/d
D, IU/d
E, IU/d
K,  mg/wk
Thiamine, mg/d
Riboflavin, mg/d
Niacin, mg/d
Pantothenate, mg/d
Pyridoxine, mg/d
Folate. Mg/d
B12, microg/d
C, mg/d
Biotin, mg/d

ELECTROLYTE, TRACE ELEMENT AND VITAMIN 
CONTENTS IN A TNP DIET



GI  CARCINOMA

Muller et al., Lancet 1982, 1, 68-71. 



TPN AND ENTERAL NUTRITION      
IN GASTRECTOMY AND        

PANCREATODUODENECTOMY

Braga et al., (1998),  Crit. Care. Med. 26, 24-30



SPECIAL PNS ISSUES IN TRANSPLANTATION

•Kidney
Low purines, low protein, high omega-3s

•Liver
High protein, BCAA supplementation

•Heart
Low lipid, high carbohydrate, possible insulin 
therapy to keep blood glucose  <250 mg/dL



Archives of Surgery,  137,  174-180  (2002)

A randomized clinical trial of pre- and perioperative
immunonutrient-enhanced enteral nutrition of 150 
malnourished patients who had major surgery for GI 
malignancies.



DIETARY  FORMULATIONS  IN 
BRAGA  et  al.  STUDY

Component                   Standard diet           Supplemented diet
_______________________________________________________ 
Protein, g/L 56 56

Arginine, g/L 0                                   12.5

Lipids, g/L 28 28
omega-6 FAs, g/L 24.1 8.3
omega-3 FAs, g/L 0 10.5

Carbs, g/L 134 134

Total energy, kcal/L 1010 1010
________________________________________________________
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SUMMARY STATEMENTS OF BRAGA et al.

Complications occurred in 24/50 patients in the
control group, 14/50 in the preoperative group
and 9/50 in the perioperative group.  

Post-operative length of stay was significantly 
shorter in the preoperative (13.2 d) and
perioperative (12.0 d) groups compared to the control
group (15.3 d).

Perioperative immunonutrition seems to be the
best support for malnourished cancer patients.



POST-SURGICAL COMPLICATIONS 
AND TPN EFFICACY

VA TPN study (1991), NEJM, 325, 525-532.



1991 VA STUDY ON PERIOPERATIVE TPN 
IN SURGICAL PATIENTS

CONCLUSION:

The use of preoperative TPN in major abdominal or 
thoracic surgery should be limited to patients who are 
severely malnourished unless there are other specific 
indications.



Can. J. Surg. 44, 102-111 (2001)

An analysis of 27 previous randomized  trials (involving 2907
patients) comparing TPN to standard care in terms of 
mortality and post-operative complications.  Most of the 
surgeries were performed on the GI tract.



TNP IN SURGERY (HEYLAND et al., 2001)



SUMMARY STATEMENT OF HEYLAND et al.

TPN had no effect on mortality. 

Only malnourished patients showed a decrease in 
complications with TPN. 

Preoperative TPN preoperatively may cause a decrease 
in complications, but this effect was seen only in pre-1988 
studies and in those of poor methodological quality.

Lipid supplementation in TPN had no effect on mortality 
or complications. 

Overall, in surgical patients, there seemed to be no 
advantage to perioperative TPN.
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