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International pattern is 
high use of standard and 
low use of peptide-based 

enteral products 

Roynette, 2008 



•  97% of dietitians indicated that the most important factor for 
enteral product choice was patient tolerance 

ALSO: 
•  82% indicated that the main reason for using parenteral 

nutrition was the presence of GIT factors likely to make 
enteral feeding unsuccessful 

•  Only 6% initiated parenteral nutrition when enteral feeding 
was proven to be unsuccessful.  

Is nutrition support determined more by the anticipation of enteral 
feeding problems, than the proof of enteral feed failure? 



ASPEN 2016 ICU Guidelines 

Canadian 2013 ICU Guidelines 

ESPEN 2006 Enteral  Guidelines 

When initiating enteral feeds, the use of whole protein 
formulas (polymeric) should be considered. 

  
 



WHY? 

Perception of 
necessity that 

justifies increased 
cost? 

Is there a unique South African circumstance that explains this? 

•  Patient demographics? 

•  Disease burden? 

•  Training dogma? 

•  Practice culture? 

•  Other factors? 

 
 



Choice of starter feed = semi-elemental 
Change to polymeric if tolerance fine 

Heyland group 
various publications 2010 -  2016 

Early EN initiation at goal rate 

Volume-based feeding protocol 

Trophic feeds instead of NPO (selected pts) 

Tolerate higher GRV threshold  

Early use of pro-motility agents  

Daily nutrition balance monitoring 

Nurse-directed education 

Early modular intact protein top-up  
(24g/day or more as needed)  

aggressive and  
pro-active protocol 



Choice of starter feed = semi-elemental 

Stated aim: To maximise the likelihood of tolerance 
 

     

But does it really improve tolerance? 

Based on assumptions that critically ill patients have: 

1. Poor exocrine pancreatic function when septic/in septic shock  

2.  Impaired intestinal protein uptake  

3. A lot of diarrhoea 



Problems with this phase only 
proven to occur in humans with 
severe sepsis, septic shock and 

pancreatitis 

Metabolic alterations from this 
point onward (splanchnic 
sequestration, anabolic 

resistance) more generalised in 
ICU patients 

Absorption difference is much greater with 
true elemental vs semi-elemental than 

 intact vs semi-elemental  
in patients with normal digestive capability 



Evidence for improved tolerance with semi-elemental feeds 
Study Feed comparison Outcomes 
Brinson, 1988 Peptide-based n = 7 

Whole protein n = 5 
Mixed ICU, albumin<25g/l 

Diarrhoea incidence and stool weight equal 
Looser stool in whole protein group (loose in 
both) 

Meredith, 1990 Peptide-based n = 9 
Whole protein n = 9 
Trauma ICU, low albumin 

In the peptide group:  
•  Significantly less diarrhoea 
•  Plasma proteins significantly improved 

Mowatt-Larssen, 
1992 

Peptide-based n = 21 
Whole protein n = 20 
Trauma ICU 
Baseline albumin 25g/l 

Diarrhoea incidence equal 
Tolerance/GIT symptoms equal 
Plasma proteins equal 
N2 balance significantly better in polymeric group 

Heimburger, 1995 Peptide-based n = 21 
Whole protein n= 20 
ICU stratified by antibiotic use and 
serum albumin <25g/l> 

Diarrhoea incidence equal when confounders 
excluded 
Plasma proteins equal 

Heimburger, 1997 Peptide-based n= 38 
Whole protein n= 38 
ICU, stratified by  albumin <25g/l> 

Diarrhoea higher (p=0.07) in peptide group 
Plasma proteins improved in peptide group 

Dietscher, 1998 Peptide n = 23 
Whole protein = 25 
Mainly ICU, albumin <35g/l 

No difference in need for anti-diarrhoeals 



 
 
No convincing evidence that GIT tolerance 
is better with semi-elemental starter feeds, 
even for patients with low serum albumin. 
 
BUT 
•  Pre-HIV era 
•  Serum albumin 25g/l not so low 
•  Studies are 20-25 years old and enteral 

formulas have advanced 

 



1983 
Kelly et al 

1987 
Brinson et al 

1999 
Montejo et al 

1990 
Smith et al 

2002 
Montejo et al 

2009 
Reintam et al 

2016 
Tirlapur et al 

41% 34% 63% 16% 14% 14% 13% 

Reported incidence of diarrhoea in the critically ill 

Median onset of diarrhoea in ICU is  
Day 5-10, depending on the study 

22% 

2007 
Ferrie et al 

Diarrhoea in ICU is almost always a symptom, rather than a disease-state 



What causes diarrhoea in ICU? 

• Enteral feeding 

• Feed type 

• Accelerated bowel 

transit 

 

•  Lack of fibre in feeds 
•  Excess fat in feeds 

•  Feed contamination 

•  Medical diagnosis 

•  Hypoalbuminaemia 

•  Prolonged NPO 

•  Hyperglycaemia 

•  Delivery of >60% of 

requirements 
•  Uncoordinated regional 

bowel motility 

 

• Underlying malabsorption 
conditions  

• Illness severity 

• Enteral electrolyte 

supplementation 

• Medications (laxatives, 

sorbitol-containing, 

enemas, promotility drugs, 

lubricants etc) 
• Antibiotics 

• Altered bowel flora 

(including infectious) 

• EN > 60% of requirements 

DEFINITELY NOT PROBABLY MAYBE 

Ferrie, 2007; Jack, 2010; Gramlich 2004; Thibault et al, 2013 

61% of diarrhoea episodes last 1 day 
80% of diarrhoea episodes last 2 days 
  



Wischmeyer 2013 and 2016, with correspondence from Heyland D and Singer M 

Hypocaloric feeding strategy may 
protect against diarrhoea 



Reintam et al, 2009 



Tolerate higher GRV threshold  

Early use of pro-motility agents  

Choice of starter feed? 

GRV is a blunt tool! 
Not a good indicator of 

pneumonia or aspiration risk. 

Obsessive GRV monitoring 

reduces nutrition delivery. 

  

Strategies to improve gastric emptying early in ICU stay 

Is there a gastric emptying 

advantage in certain types  

of starter feeds? 

Early EN initiation at goal rate 

Elevate head of bed 

Continuous vs intermittent/bolus feeds 



From Meyer, 1988; Warren 2011, Khoshoo, 2002; Luttikhold 2014 

Feed-related factors affecting gastric emptying 
Increased emptying Delayed emptying 
Liquids Solids and feed coagulates 
Small particle size Particle size >2mm 
Low molecular weight High molecular weight 
Low viscosity High viscosity 
Low caloric density Calorically dense 

Extremes of temperature 
Fibre, depending on type 

Feeds of 
differing caloric 

density but 
same protein 
profile have 
equivalent 

gastric 
emptying 

Pyloric 
gatekeeper 
withholds 

particles of 
2mm and more 

Insoluble fibre makes 
protein coagulate more 

liquid thereby 
accelerating gastric 

emptying and enhancing 
protein availability (in 

vitro data) 

Peptides and proteins 
interact (aggregate/

gelinate) differently in 
the presence of ionic  
minerals and low pH 

Protein profiles of  
enteral feeds differ: 
• whole protein 
• whole protein + FAA 
• peptides  
• peptides + FFA 



JPEN 2015 

Whey + casein + pea + soy 

Casein + whey 

Casein + whey + soy 

Cross-over design of 3 feeds: 

Results: 
•  Only        showed no coagulation at low pH 
•  Volume of gastric secretion in response to feed lower in         

vs 
•   Gastric emptying significantly faster in      vs other feeds 



Is there a gastric emptying 

advantage in using semi-elemental 

rather than polymeric starter feeds? 



Study Feed comparison Result 

Savage, 2012 50% whole protein whey vs hydrolysed 100% whey 
All whey-based feeds vs casein-dominant 

GE faster in whole protein group (NS) 
GE faster with any type of whey feed 

Staelens, 2008 100% whole protein whey vs hydrolysed 100% whey No difference in GE 

Billeaud, 1990 Whole protein (casein/whey) vs  hydrolysed 100% whey GE faster with hydrolysed whey 

Toila, 1992 18% whole protein whey vs hydrolysed 100% whey GE faster with whole protein 

Brun, 2012 Casein/whey whole protein vs hydrolysed 100% whey GE faster with whole whey protein 

All results confounded by small sample sizes and unmatched feed characteristics 
(fat type and content, energy density, protein content and osmolality) 



72 pts 
ICU 

40 pts 
Whole protein 

32 pts 
Peptide-based 

Casein-dominant polymeric 
isotonic enteral feed 

17% protein 
54% CHO 
29% fat 

Di- and tri-peptide LMW feed 
derived from enzymatically 
hydrolysed milk protein 

16% protein 
59% CHO 
25% fat 

At least 7 days of feeding 
>1000ml on at least 3 days 

Results: Some clinical outcomes benefits of peptide-
based vs casein-dominant polymeric.  

Questionable clinical relevance.    

72 pts 
ICU 

40 pts 
Whole protein 

32 pts 
Peptide-based 

Retrospectively compared 2 groups 
of abdominal surgery patients with 
albumin <30g/l from ICU database 
Mainly CA and mainly colorectal 

cases. 

7 days of EN 
At least 3 days >1000ml EN 



Clinical 
relevance? 



Clinical 
relevance? 



Clin Nutr 2016 

49 pts 
ICU 

24 pts 
Whole protein 

25 pts 
Peptide-based 

RCT of adult mixed ICU patients 
APACHE II <24 

High protein peptide-based 
whey-dominant 

1.2kCal/ml 
75g protein /l 

FOS 5g/l 
425mOsm/kg 

37% CHO 
41% fat (45:55 MCT:LCT) 

3.8g EPA+DHA as MCT SL 
Added AOXs and Vit D 

Casein-dominant 
polymeric isotonic enteral 

feed 
1.2kCal/ml 

55g protein/l 
Fibre-free 

360mOsm/kg 
53%CHO 

29% fat (20:80 MCT:LCT) 

Two very different 
products 



the basic difference between  
polymeric and oligomeric feeds  

was nutrient complexity 



 

Last 20 years:  
Massive reformulations of both semi-elemental and 
polymeric products and general increase in product 
choices, sophistication and quality standard across 

the entire enteral nutrition industry 
 



Various additives to semi-

elemental products (free amino 

acids, fish oils, vitamins etc) 

Additional clinical benefits 
possibly for some sub-groups? 

Greater GIT tolerance ? No 

3-7x more 
expensive 



Clin Nutr 2016 

49 pts 
ICU 

24 pts 
Whole protein 

25 pts 
Peptide-based 

RCT of adult mixed ICU patients 
APACHE II <24 

High protein peptide-based 
whey-dominant 

1.2kCal/ml 
75g protein /l 

FOS 5g/l 
425mOsm/kg 

37% CHO 
41% fat (45:55 MCT:LCT) 

3.8g EPA+DHA as MCT SL 
Added AOXs and Vit D 

Casein-dominant 
polymeric isotonic enteral 

feed 
1.2kCal/ml 

55g protein/l 
Fibre-free 

360mOsm/kg 
53%CHO 

29% fat (20:80 MCT:LCT) 

Two very different 
products 



Results (Seres, 2016) 

Nutritional intake Similar between groups (data not shown) 
 
Difficult to interpret because of different 
macronutrient composition and protein 
sources of 2 products. 

Number of GIT symptoms 
(Diarrhoea, constipation, nausea, vomiting, high 
GRV, ileus, distention, abdominal pain/tenderness, 
colonic dilatation, GIT bleeds 

Similar between groups 

Days with adverse GIT symptoms Fewer in whey peptide group (p=0.049) 

Days with distension Fewer in whey peptide group (p = 0.03) 

Survival Similar between groups 

Ventilator days Similar between groups 

Infectious complications Similar between groups 

Biochemistry Similar between groups (data not shown) 



Nutr Clin Prac 2016 

Standard polymeric 

•  General ICU 

•  Acute illness 

•  Longterm feeding 

•  GIT disorders (including SBS, 

Crohn’s) 

With fibre to manage GIT 

symptoms 

“Standard“ Semi-elemental 

•  Malabsorption syndromes 

•  Pancreatic dysfunction (SAP) 

•  Prolonged bowel rest 

•  Crohn’s disease where fair trial 

of polymeric has failed 

Perhaps to prevent use of PN? 

*
*

*



JPEN 2006 

Results (mild to moderate acute pancreatitis):  
No group differences in GIT symptoms (tolerance, bloating, pain) 
No group differences in stool number, stool weight or stool fat and protein content   

Results (semi-elemental vs polymeric) in mild and severe acute pancreatitis:  
No group differences in enteral feed tolerance (RR 0.62; 95%CI 0.1 – 3.97) 

No group differences in infectious complication risk (RR 0.48; 95%CI 0.06 – 3.76) 

No group differences in mortality (RR 0.63; 95%CI 0.04 – 9.86) 

Br J Surg 2009 



ASPEN, ESPEN, Canadian guideline on starter 
product is a 

recommendation of exclusion: 
Nothing compelling to suggest that polymeric feeds 
are inappropriate as starter feeds in the critically ill, 

and no other product category proven to be superior. 
 

Even “special groups” may often achieve successful 
enteral feeding with standard polymeric formulas. 

 
Standard products represent significant cost saving.   


