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Why protein nutrition targets are not 
achieved in the first days in ICU 

Critically ill patients lose nearly 20 % of skeletal 
muscle mass during the first 10 days on ICU.15 
Based on expert opinion, receiving at least 80 % 
of the protein that is prescribed is associated with 
optimised outcomes.16

Reaching protein targets during the early days 
of ICU is extremely challenging.16

Reaching protein targets helps to reduce 
 mortality

Studies have shown that reaching protein and 
energy targets with EEN is associated with a 50 % 
reduction in 28 day mortality (Figure 1).18 However, 
reaching the energy targets alone does not reduce 
mortality and receiving at least 80 % of the protein 
target is more important than reaching the energy 
target when looking at 60-day mortality.16 
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Figure 1: Protein and energy targets and mortality

There are two major reasons for failing to reach 
protein nutrition targets:

1. GI dysfunction in critical illness.

Over half of all ICU patients have the 
following GI dysfunction symptoms19,20: 

• Vomiting and regurgitation

• Diarrhoea

• Constipation

• Bowel dilation

• Increased gastric residual volume (GRV)

• Abdominal distension

• Increased abdominal pressures, reflux/ aspiration

Such GI intolerance is attributed to illness associat-
ed intestinal dysfunction, such as impaired motility, 
inadequate digestion and reduced absorption of 
feeds.21,22 

Gl dysfunction often leads to poor tolerance of 
EN and can result in a nutritional deficit which 
contributes to the loss of lean body mass. How-
ever, a carefully considered feed composition can 
modulate GI tolerance in terms of gastric emp-
tying, digestion and absorption to help improve 
tolerance to EN.

2. Insufficient protein to calorie ratio 
of energy in available formulations. 

Exceeding 110 % of measured energy 
expenditure is associated with higher  hospital 
mortality.18 Avoiding overfeeding is also important 
to protect respiratory function and reduce the risk 
of infection.23 But as current feeds are relatively 
high in calories and contain insufficient protein, 
it is difficult to achieve the protein target without 
exceeding calorie requirements. Currently, ICU pa-
tients worldwide are achieving only approximately 
60 % of the prescribed protein requirements.24

Overfeeding can be further exacerbated due to 
administration of non-nutritional energy via medi- 
cations and fluids applied to patients during the 
first days of ICU stay.25

Today, few enteral feeds are optimised for  tolerance, and their protein content 
is not sufficient to provide the recommended ESPEN and ASPEN amounts of 
protein without a significant risk of energy overfeeding.

Early Enteral Nutrition (EEN)  
provides cost savings in the ICU

EEN can provide € 5,330 savings per ICU patient when properly managed.1,*  
International practice guidelines endorse EEN for critically ill and haemody-
namically stable patients within the first 24–48 hours of ICU stay.2,3

Most patients are underfed during their ICU 
stay. Nutritional support is slow to start, never 
reaches the recommended targets, and poor 
overall adherence to guidelines is seen4, which 
impairs outcomes and increases healthcare costs.5 
Additionally, up to 37 % of critically ill patients are 
moderately or severely malnourished at the time 
of admission to the ICU6 and 38–88 % of critically 
ill patients are malnourished at some time during 
their ICU stay.6 

Malnutrition can lead to1,7:

• Increased length of stay (LoS).

• Higher hospitalisation cost (24 %).

• Increased risk of readmissions within 15 days 
(60 %).

• 40 % increase in mortality up to 3 years post 
discharge.

• Malnutrition was a significant predictor of 
overall mortality.

A full economic analysis of the cost implications 
of providing EEN to critically ill patients found that 
EEN significantly improved patient survival and 
reduced the overall healthcare costs.1

Achieving nutrition targets early through EEN 
resulted in1:

• Significant reduction in mortality  
(8.6 to 17.2 %)8

• Decrease in length of ICU stay (2.34 days)1

• Significant reduction in pneumonia (27 %)6

• Decrease in mechanical ventilation (MV)  
(2.49 days)1

Health Economic  
impact in EU1,*

6.21 more days of EEN × € 39.30  = + € 244 

2.34 fewer ICU days × € 2,349  = - € 5,496 

2.49 fewer MV days @ € 514/d 

2.49 MV days – 2.34 fewer ICU days =  0.15

0.15 days × € 514  = - € 77.10 

Total: € 5,330 savings per treated patient

€ 5,330 savings  
per patient

For every € 1 spent,  
€ 22.80 is returned

EEN provides additional cost savings from avoided nosocomial infections.

The incidence of nosocomial 
infections in the ICU is about 
two to five times higher than in 
the general in-patient hospital 
population.9 Malnutrition is one 
of the most important factors 
for developing a nosocomial 
infection.10,11 Patients who develop 
a nosocomial infection have in-
creased length of stay in hospital.

The length of stay (LoS) is 
the single most important 
factor influencing cost  
savings and the LoS can  
be greatly increased by 
nosocomial infections.

Infections and associated 
increase in LoS (Days)12 

 

 

Urinary-tract 513

Surgical-wound 10–1114
         

Lower respiratory  1814
      

Bloodstream  1414

Approximate annual spend 
on nosocomial infections: 

 

 

UK £ 1 billion
US $ 5 billion         

Germany  € 2.4 billion

*  Total costs of 1 ventilated-ICU day taken as € 2,349, 1 non-ventilated-ICU day taken as € 1,835 and costs of 1 day of EN taken as € 39.30.

NS p = 0.002

Reaching protein target  
reduces mortality



Fresubin Intensive: High protein early  
enteral nutrition to achieve protein targets 

Fresubin Intensive meets the needs of critically ill patients25,32

Fresubin Intensive is formulated to meet  
ASPEN and ESPEN guidelines:

• Protein intake in the range of 1.2–2.0 g/kg BW/
day (may be even higher in burn, multi-trauma 
or obese patients).

• Energy target of 20–25 kcal/kg BW/day during 
the initial phase of critical illness.

• Start enteral feeding early within 24–48 hours.

Fresubin Intensive is a source of EEN 
for critically ill patients, in particular for 
patients with high protein and moderate 
energy needs in the early acute phase. 

The chart below compares the delivery of protein 
and energy of different tube feeds. Fresubin 
Intensive reaches protein targets without over-
feeding energy. The graph represents protein 
and energy requirements versus delivery with 
1 litre of tube feed for a 65 kg patient.

Optimal protein-energy ratio 

49 patients were included in studies into the GI 
tolerance and time to reach protein targets with 
Fresubin Intensive. Fresubin Intensive was well 
tolerated and enabled clinicians to achieve protein 
targets early during ICU stay, without exceeding 
the defined energy target in adult patients.26 The 
protein target was reached in 85 % of ICU patients 
after 48 h and in 95 % after 96 h. GI tolerance was 
also excellent with no diarrhoea.26
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Only Fresubin Intensive provides sufficient 
protein without exceeding energy target!

Clinical benefits of high protein peptide- 
based formulas lead to cost savings

85 % of patients given a high protein formula using whey hydro-
lysate* reach protein target after 48 h and 95 % after 96 h, while 
maintaining good tolerance.26

Peptide-based enteral formulas (PEF) also known 
as predigested feeds contain proteins that are 
hydrolysed into smaller units called peptides. 

PEF have been developed to minimise malabsorp-
tion in critically ill patients27, thus achieving protein 
targets faster and with fewer complications. PEF 
have many benefits, such as helping to recover 
and maintain gut integrity28, helping to improve 
bacterial translocation28, as well as overall patient 
outcomes.26

Additionally, PEF have many benefits which target 
tolerability, digestibility and availability.

Hydrolysed based protein provision in critically ill patients improves  
patient outcomes and leads to cost savings through reduced side effects 
and complications.

Peptide-based EN leads to cost savings27

Peptide- 
based EN

Fewer  
GI related  

complications

Better delivery  
of  calories and  
protein targets 
achieved faster

Reduction in 
mortality in  
critically ill  

septic patients

Reduced  
healthcare  

costs

*Fresubin Intensive

Benefits of PEF related to tolerability, 
 digestibility and availability:

• Efficiently absorbed in the small 
 intestine.29

• Better tolerated, with fewer GI 
 complications like diarrhoea.28,30,31

• Improved nitrogen retention/balance.28

• Notable improvement of pre-albumin 
and transferrin levels.31

• Improved visceral protein synthesis.28



Prescribing Information 

Indications 

Fresubin Intensive is a source of early enteral nutrition for 
the dietary management of critically ill patients with or at 
risk of malnutrition, in particular for patients with high pro-
tein and low to moderate energy needs, e. g. after trauma, 
surgery, sepsis or burns.

Dosage 

To be determined by the health care professional according 
to patients’ needs. Recommendation for complete nutrition 
≥1000 ml/day (1220 kcal) or supplementary nutrition  
≥500 ml/day (610 kcal).

Important notes 

Fresubin Intensive is free from gluten, clinically free from 
lactose and purine, and low in cholesterol. To be used under 
medical supervision. Monitor feeding rate. Suitable as sole 
source of nutrition. Consider high protein levels. Not suit- 
able for children < 10 years. Not suitable for patients with 
galactosaemia. Ensure adequate fluid intake. Not for par-
enteral (I.V.) use. Carefully monitor patients with gastric 
motility disturbances receiving antacids as antacids may 
cause protein precipitation.

Handling and storage 

Store at room temperature. Once opened, use within 24 hours. 
Shake well before use! Do not use if bag is damaged or 
swollen or content is coagulated. Do not mix with drugs.

Contraindications 

Not suitable whenever enteral nutrition is not permitted, 
such as in acute gastrointestinal bleeding, ileus and others. 
Use with caution in severe forms of malassimilation. Not 
suitable for patients with congenital inability to metabolise 
nutrients contained in Fresubin Intensive. Use with caution 
in patients with severe kidney or liver insufficiency, depend-
ing on the patient’s tolerance of nitrogen.

Nutritional Information

Fresubin Intensive – Prescribing information

Average content per 100 ml:

Energy value kcal
kJ

122
512

Caloric density kcal/ml 1.2

Fat g 3.2
of which saturated fatty acids g 1.66

   of which MCT
≠

g 1.28

of which monounsaturated fatty acids g 0.82

of which polyunsaturated fatty acids g 0.72

   of which EPA
 ≠ ≠

 + DHA
≠ ≠ ≠

g 0.30

Carbohydrate g 12.9
of which sugars g 8.0

of which lactose g ≤ 0.5

Fibre g 0.64

Protein g 10.0

Salt g 0.44

Water ml 80.5

Osmolarity mosmol/l 600

Osmolality mosmol/kg H2O 740

Minerals and trace elements
Sodium mg/mmol 175/7.6

Potassium mg/mmol 295/7.5

Chloride mg/mmol 160/4.5

Calcium mg/mmol 105/2.6

Magnesium mg/mmol 30/1.2

Phosphorus mg/mmol 70/2.3

Iron mg 2.0

Zinc mg 1.5

Copper µg 230

Manganese mg 0.48

Iodine µg 22.0

Fluoride mg 0.20

Chromium µg 11.0

Molybdenum µg 14.0

Selenium µg 10.5

Vitamins
Vitamin A µg RE* 130

ß-Carotene µg 300

Vitamin D
3

µg 2.0

Vitamin E mg α-TE** 3.0

Vitamin K
1

µg 9.0

Vitamin B
1

mg 0.23

Vitamin B
2

mg 0.24

Niacin mg NE*** 2.4

Vitamin B
6

mg 0.27

Vitamin B
12

µg 0.50

Pantothenic acid mg 0.90

Biotin µg 6.8

Folic acid µg 31.5

Vitamin C mg 22

Caloric distribution (energy %)
Fat 24 %, carbohydrate 42 %, fibre 1 %, protein 33 %

≠
MCT: medium chain triglycerides, 

≠≠
EPA: eicosapentaenoic acid, 

≠≠≠
DHA: docosahexaenoic acid,  

*RE: retinol equivalents, **α-TE: alpha-tocopherol equivalents, ***NE: niacin equivalents

High protein early enteral nutrition for the ICU

High protein (10 g/100 ml), moderate energy (1.2 kcal/ml) 
• to meet the increased protein needs without exceeding energy requirements25,32 

100 % whey protein hydrolysate and low in fat with MCT 
• help to improve digestion, absorption and GI tolerance34,35

High biological value protein 
• help to support lean body mass and catabolism36

Modified carbohydrate profile with low glycaemic index 
• help to improve glycaemic control and to minimise blood glucose fluctuations37,38

3 g** of EPA and DHA from fish oil and antioxidant 
micronutrients 
• to induce immune-enhancing effects22 

• to meet the stress-induced elevated needs of critically ill patients22,39

*Haemodynamically stabilised patients; **Per recommended daily dose (RDD)

Fresubin Intensive – Who, when, how?

WHO?
Critically ill patients

• Including trauma, surgery, sepsis, burns and obesity

24—48
hoursWHEN?

Guidelines recommend:

• Early enteral nutrition within 24–48 hours* of ICU admission33

HOW?

Guidelines recommend:

• High protein intake of 1.5 g/kg/d during the early acute phase of the ICU32

• Energy target of 20–25 kcal/kg BW32

Enteral Nutrition with Fresubin Intensive

  Dietary management of critically ill patients with or at risk of malnutrition

  Particularly for patients with high protein and low to moderate energy needs



Fresenius Kabi Deutschland GmbH
61346 Bad Homburg
Germany
Phone: +49 (0) 61 72 / 686-0
Enteral.nutrition@fresenius-kabi.com
www.fresenius-kabi.com

Fresubin Intensive

 1.  Doig GS, Chevrou-Séverac H, Simpson F. Early enteral nutrition in critical 
illness: A full economic analysis using US costs. Clinicoecon Outcomes Res. 
2013;5:429–436. 

 2.  McClave SA, Taylor BE, Martindale RG, Warren MM, Johnson DR, 
Braunschweig C, et al.. Guidelines for the provision and assessment of 
nutrition support therapy in the adult critically ill patient: Society of Critical 
Care Medicine (SCCM) and American Society for Parenteral and Enteral 
Nutrition (ASPEN). JPEN J Parenter Enteral Nutr. 2016;40(2):159–211. 

 3.  Dhaliwal R, Cahill N, Lemieux M, Heyland DK. The Canadian Critical Care 
Nutrition Guidelines in 2013: An Update on Current Recommendations and 
Implementation Strategies. Nutr Clin Pract. 2014;29(1):29-43.

 4.  Bendavid I, Singer P, Theilla M, Themessl-Huber M, Sulz I, Mouhieddine M, 
et al. NutritionDay ICU: A 7 year worldwide prevalence study of nutrition 
practice in intensive care. Clin Nutr. 2017;36(4):1122–1129.

 5.  Zhong Y, Cohen JT, Goates S, Luo M, Nelson J, Neumann PJ. The cost-
effectiveness of oral nutrition supplementation for malnourished older 
hospital patients. Appl Health Econ Health Policy. 2017;15(1):75–83.

 6.  Kim H, Stotts NA, Froelicher ES, Engler MM, Porter C. Why patients in critical 
care do not receive adequate enteral nutrition? A review of the literature. J 
Crit Care. 2012;27(6):702–713.

 7.  Lim SL, Ong KC, Chan YH, Loke WC, Ferguson M, Daniels L. Malnutrition and 
its impact on cost of hospitalization, length of stay, readmission and 3-year 
mortality. Clin Nutr. 2012;31(3):345–350. 

 8.  Doig GS, Heighes PT, Simpson F, Sweetman EA, Davies AR. Enteral 
nutrition within 24 h of ICU admission significantly reduces mortality: 
A meta-analysis of randomised controlled trials. Intensive Care Med. 
2009;35(12):2018–2027.

 9.  Ewans TM, Ortiz CR, LaForce FM. Prevention and control of nosocomial 
infection in the intensive care unit. In: Irwin RS, Cerra FB, Rippe JM, editors. 
Intensive Care Medicine. 4th ed. 1999:1074–1080.

 10.  Lee S, Choi M, Kim Y, Lee J, Shin C. Nosocomial infection of malnourished 
patients in an intensive care unit. Yonsei Med J. 2003;44(2):203–209.

 11.  Vincent JL. Nosocomial infections in adult intensive-care units, The lancet. 
2003;361(9374):2068–2077.

 12.  Cangelosi MJ, Auerbach HR, Cohen JT. A clinical and economic evaluation of 
enteral nutrition. Curr Med Res Opin. 2011;27(2):413–422.

 13.  Mitchell BG, Ferguson JK, Anderson M, Sear J, Barnett A. Length of stay and 
mortality associated with healthcare-associated urinary tract infections: a 
multi-state model. J Hosp Infect. 2016;93(1):92–99.

 14.  Glance LG, Stone PW, Mukamel DB, Dick AW. Increases in mortality, length of 
stay, and cost associated with hospital-acquired infections in trauma patients. 
Arch Surg. 2011;146(7):794–801.

 15.  Puthucheary ZA, Rawal J, McPhail M, Connolly B, Ratnayake G, Chan P, et 
al. Acute skeletal muscle wasting in critical illness. JAMA. 2013;310(15):1591 
–1600.

 16.  Heyland DK, Weijs PJ, Coss-Bu JA, Taylor B, Kristof AS, O'Keefe GE, et al. 
Protein delivery in the intensive care unit: Optimal or suboptimal? Nutr Clin 
Pract. 2017;32(Suppl 1):58S–71S.

 17.  Singer P, Berger MM, Van den Berghe G, Biolo G, Calder P, Forbes A, et 
al. ESPEN guidelines on parenteral nutrition: Intensive care. Clin Nutr. 
2009;28(4):387–400. 

 18.  Weijs PJ, Stapel SN, de Groot SD, Driessen RH, de Jong E, Girbes AR, et al. 
Optimal protein and energy nutrition decreases mortality in mechanically 
ventilated, critically ill patients: A prospective observational cohort study. 
JPEN J Parenter Enteral Nutr. 2012;36(1):60–68.

 19.  Seron-Arbeloa C, Zamora-Elson M, Labarta-Monzon L, Mallor-Bonet T. 
Enteral Nutrition in Critical Care. J Clin Med Res. 2013;5(1):1 -11.

 20.  Reintam A, Parm P, Kitus R, Kern H, Starkopf J. Gastrointestinal symptoms 
in intensive care patients. Acta Anaesthesiol Scand. 2009;53(3):318–324.

21.    Cynober LA, Moore FA. Nutrition and Critical Care, editors. 2003:149–157. 

22.  Hegazi RA, Wischmeyer PE. Clinical review: Optimizing enteral nutrition for 
critically ill patients – a simple data-drive formula. Crit Care. 2011;15(6):234. 

23.  Weijs PJ, Looijaard WG, Beishuizen A, Girbes AR, Oudemans-van Straaten 
HM. Early high protein intake is associated with low mortality and energy 
overfeeding with high mortality in non-septic mechanically ventilated 
critically ill patients. Crit Care. 2014;18(6):701. 

 24.  Nicolo M, Heyland DK, Chittams J, Sammarco T, Compher C. Clinical 
outcomes related to protein delievery in a critically ill population: A 
multicente, multinational observation study. JPEN J Parenter Enteral Nutr. 
2016;40(1):45–51.

 25.  Taylor S, Dumont N, Clemente R, Allan K, Downer C, Mitchell A. Critical 
care: Meeting protein requirements without overfeeding energy. Clin Nutr. 
ESPEN. 2016;11:e55–e62. 

 26.  Looijaard WG, Denneman N, Broens B, Weijs PJ, Oudemans-van Straaten 
HM. Early High Protein Intake Without Energy Overfeeding in Critically Ill 
Patients. ESPEN 2017.

 27.  Seres DS, Ippolito PR. Pilot study evaluating the efficacy, tolerance and 
safety of a peptide based enteral formula versus a high protein enteral 
formula in multiple ICU settings (medical, surgical, cardiothoracic). Clin Nutr. 
2017;36(3):706–709.

 28.  Phillips EM, Short N, Turner C, Rece J. Peptide-Based Formulas: The 
Nutraceuticals of Enteral Feedings? ECPN. 2005:40–44.

29.  Alexander DD, Bylsma LC, Elkayam L, Nguyen DL. Nutritional and health 
benefits of semi-elemental diets: A comprehensive summary of the 
literature. World J Gastrointest Pharmacol Ther. 2016;7(2):306-319.

 30.  Brinson RR, Kolts BE. Diarrhea associated with severe hypoalbuminemia: 
A comparison of a peptide based chemically defined diet and standard 
enteral alimentation. Crit Care Med. 1988;16(2):130–136.

31.   Meredith JW, Ditesheim JA, Zaloga GP. Visceral protein levels in trauma 
patients are greater with peptide diet than with intact protein diet. J 
Trauma. 1990;30(7):825–828.

 32.  Singer P, Hiesmayr M, Biolo G, Felbinger TW, Berger MM, Goeters C, et al. 
Pragmatic approach to nutrition in the ICU: Expert opinion regarding which 
calorie protein target. Clin Nutr. 2014;33(2):246–251.

33.  Preiser JC, Ichai C, Orban JC, Groeneveld AB. Metabolic response to the 
stress of critical illness. Br J Anaesth. 2014;113(6):945–954.

34.  Koopman R, Crombach N, Gijsen AP, Walrand S, Fauquant J, Kies AK, et al. 
Ingestion of a protein hydrolysate is accompanied by an accelerated in vivo 
digestion and absorption rate when compared with its intact protein. Am J 
Clin Nutr. 2009;90(1):106–115.

35.  Bauer J, Biolo G, Cederholm T, Cesari M, Cruz-Jentoft AJ, Morley JE, et al. 
Evidence-based recommendations for optimal dietary protein intake in 
older people: A position paper from the PROT-AGE Study Group. J Am Med 
Dir Assoc. 2013;14(8):542–559.

36.  De Bandt JP, Cynober L. Therapeutic use of branched-chain amino acids in 
burn, trauma, and sepsis. J Nutr. 2006;136(Suppl 1):308S–313S.

37.  Hsu CW. Glycemic control in critically ill patients. World J Crit Care Med. 
2012;1(1):31–39.

38.  Vaquerizo Alonso C, Grau Carmona T, Juan Díaz M. Guidelines for 
specialized nutritional and metabolic support in the critically-ill patient. 
Update. Consensus SEMICYUC-SENPE: Hyperglycemia and diabetes 
mellitus. Nutr Hosp. 2011;26(Suppl 2):46–49.

39.  McClave SA, Martindale RG, Vanek VW, McCarthy M, Roberts P, Taylor B, et 
al. Guidelines for the provision and assessment of nutrition support therapy 
in the adult critically ill patient: Society of Critical Care Medicine (SCCM) and 
American Society for Parenteral and Enteral Nutrition (A.S.P.E.N). JPEN J 
Parenter Enteral Nutr. 2009;33(3):277–316.

References

73
9

4
6

8
1 (

0
2

.18
/I

S
) 

Fo
r 

H
ea

lt
h

 C
ar

e 
P

ro
fe

ss
io

n
al

s 
o

n
ly

. 
©

 F
re

se
n

iu
s 

K
ab

i D
eu

ts
ch

la
n

d
 G

m
b

H
. R

ep
ro

d
u

ct
io

n
 a

n
d

 d
is

tr
ib

u
ti

o
n

 –
 o

n
ly

 w
it

h
 p

ri
o

r 
w

ri
tt

en
 a

u
th

o
ri

sa
ti

o
n

.


