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Pierre Singer, Commentary to Strack van Schijndel et al. Crit Care 2009
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If you do not reach nutrition targets,

do not expect effects on outcome.



1. Definition?

2. How to achieve?

3. Effect on outcome?



� Sauerwein & Strack van Schijndel, 2007: 

Optimal nutrition for intensive care 

patients:

� energy as determined by indirect 

calorimetry plus 10% for activity

� protein provision of at least 1.2 grams/kg 

pre-admission weight per day

Sauerwein & Strack van Schijndel. Clin Nutr. 2007;26:154-8.

CBO richtlijn perioperatieve voeding, 2007
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� Sabine de Groot, dietician

� Ronald Driessen, ICT

� Rob Strack van Schijndel, 

Intensivist (†)

� Peter Weijs, nutritionist� Peter Weijs, nutritionist

� Bert Beishuizen, intensivist

� Sandra Stapel, intensivist





� Which EN formula

� Which pump speed� Which pump speed

� Is the patient

receiving targeted

nutrition?
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� Bartlett et al. 1982: energy deficit and mortality
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Cumulative negative energy balance and outcome
Retrospective studies:

� Bartlett et al. 1982: N=57; mortality ↑↑↑↑

� Villet et al. 2005: N=48; complications/los ↑↑↑↑, not mortality

� Dvir et al. 2006: N=50; complications ↑↑↑↑, not los/mortality� Dvir et al. 2006: N=50; complications ↑↑↑↑, not los/mortality

� Faisy et al. 2009: N=38; mortality ↑↑↑↑

Evidence-based feeding guidelines and outcome
Prospective studies: 

� Doig et al. 2008; Barr et al. 2004; Martin et al. 2004: 
mortality =



Energy or protein intake and outcome
� Alberda et al. 2009: N=2772; energy mortality ↓↓↓↓, protein mort.↓↓↓↓

Energy and protein targets and outcome (MEE)
� Strack van Schijndel et al. 2009: N=243; mortality ↓↓↓↓ (F)
� Weijs et al. JPEN 2012: N=886; mortality ↓↓↓↓ (upcoming slides!)

↓↓↓↓
� Weijs et al. JPEN 2012: N=886; mortality ↓↓↓↓ (upcoming slides!)
� Allingstrup et al. Clin Nutr 2012: N=113; mortality ↓↓↓↓ (dose dep.)

Energy & supplemental PN, RCT
� Arabi et al. 2011: N=240; permissive underfeeding: mortality =/↓↓↓↓
� EDEN trial 2012: N=1000; trophic feeding: mortality =
� EPaNIC trial,2011: N~5000; early vs late SPN; mortality = complic↑
� Singer et al. 2011: N=112; MEE/SPN; mortality ↓↓↓↓ complications ↑
� Swiss trial, 2012: N=275; MEE/SPN day 4-8; mortality? complic↓↓↓↓



� Retrospective observational study; n=2772

� Effect of energy and protein intake during 12 
days on 60 day mortalitydays on 60 day mortality

� 1034 kcal/d (59%); 
� +1000 kcal/d: OR 0.76 (p=.014)

� 0.6 g eiwit/kg.d (56%); 
� +30 g protein/d: OR 0.84 (p=.008)

Alberda et al. Intensive Care Med. 2009;35(10):1728-37.



� Randomized controlled trial; n=130 (65/65)

� Enery target:

� Tight calorie control group: measured REE

� Control group: 25 kcal/kg

Singer et al. Intensive Care Med. 2011 Feb 22

� Control group: 25 kcal/kg

� Protein target: 1.3 g/kg?

� Energy intake: 96% / 73% (2086/1480 kcal/d)

� Protein intake: 79% / 57% (~1.0 / 0.68 g/kg.d)

� Mortality ICU 25% / 26%

� Mortality hospital 32% / 48% p=0.058 (ITT) or p=0.023 (PP)

� Infectious complications: 37/20 p=0.05





� Randomized controlled trial; N=240
� “permissive underfeeding”: 60-70% energy req

� “target feeding”: 90-100% energy req

� Energy requirement: HB+stress factors� Energy requirement: HB+stress factors
� Protein requirement: 0.8-1.5 g/kg
� Energy intake: 59% / 71% (1066 / 1251 kcal/d)
� Protein intake: 65% / 64% (both 0.6 g/kg)
� Mortality: 28d p=0.34; 180d p=0.07; ICU 

p=0.42; hospital p=0.04; Log rank p=0.16

Arabi et al. Am J Clin Nutr. 2011;93:569-577.



� Randomized controlled trial; N=1000
� Energy requirement for 6 days:

� “trophic feeding”: 25% energy req (20 kcal/kg)

� “full feeding”: 80% energy req (25-30 kcal/kg)� “full feeding”: 80% energy req (25-30 kcal/kg)

� Protein requirement: 1.2-1.6 g/kg?
� Energy intake: 25% / 80% (400/ 1300 kcal/d)
� Protein intake: 0.16 / 0.80 g/kg
� Mortality: =

Eden trial JAMA 2012



• including very short stay patients

• mortality: not different

• infections and ICU stay: increased
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JPEN 2012 (Vars Award Candidate Paper)



� Prospective observational cohort study, mixed 

medical-surgical ICU, academic hospital

� Mechanically ventilated patients were included

3-5d after admission3-5d after admission

� Optimal nutrition targets:

� Energy target: >90% REEx1.1 (Deltatrac)

� Protein target: >1.2 g/kg

� Cumulative balances were calculated for the 

period of mechanical ventilation



� Cox regression analysis: mortality

� Independent variable:

1. Protein and energy target achieved

Energy target achieved2. Energy target achieved

Both versus no target achieved

� Adjustments for gender, age, BMI, 

Apache II, diagnosis, and hyperglycemic

index



No

target

Protein

+energy Energy

N=886; n=24 (3%) protein target achieved

N (%) 412 245 205

Female, % 28% 48% 44%

Weight, kg 82 69 75

BMI, kg/m2 27 24 25

Apache II 23 23 23



No

Protein

+energy Energy

Trauma 5.4% 6.7 4.9

Sepsis 11.8 17.1 16.8Sepsis 11.8 17.1 16.8

Respiratory 17.2 22.9 25.7

Surgical 23.8 26.2 23.5

Neurologic 6.9 8.6 9.3

Reanimation 13.2 2.4 5.3

Cardiovascular 17.6 10.5 11.5

Others 4.2 5.7 3.1



No

Protein

+energy Energy

Energy intakeEnergy intake

kcal/d 1572 1897 1819

% of target 74% 99% 96%

Protein intake

gram/kg.d 0.83 1.31 1.06

% of target 70% 112% 89%



Length of stay

(median, d) No

Protein

+energy Energy

LOV 12 25 20

ICU LOS 15 27 22ICU LOS 15 27 22

Hosp LOS 28 46 38

28d mort. (%) 20 15 20

ICU mort. (%) 18 22 24

Hosp mort. (%) 31 39 37
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•Weijs PJM, Stapel SN, de Groot SDW, Driessen RH, de Jong E, Girbes ARJ, Beishuizen A. Optimal protein and energy nutrition decreases mortality in mechanically ventilated critically ill patients: a prospective observational cohort study. JPEN 2011 (accep•Weijs PJM, Stapel SN, de Groot SDW, Driessen RH, de Jong E, Girbes ARJ, Beishuizen A. Optimal protein and energy nutrition decreases mortality in mechanically ventilated critically ill patients: a prospective observational cohort study. JPEN 2011 (accep•Weijs PJM, Stapel SN, de Groot SDW, Driessen RH, de Jong E, Girbes ARJ, Beishuizen A. Optimal protein and energy nutrition decreases mortality in mechanically ventilated critically ill patients: a prospective observational cohort study. JPEN 2011 (accep•Weijs PJM, Stapel SN, de Groot SDW, Driessen RH, de Jong E, Girbes ARJ, Beishuizen A. Optimal protein and energy nutrition decreases mortality in mechanically ventilated critically ill patients: a prospective observational cohort study. JPEN 2011 (accep•Weijs PJM, Stapel SN, de Groot SDW, Driessen RH, de Jong E, Girbes ARJ, Beishuizen A. Optimal protein and energy nutrition decreases mortality in mechanically ventilated critically ill patients: a prospective observational cohort study. JPEN 2011 (accep

Optimal nutrition and outcome
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Protein + energyProtein + energy

Energy

No target 

reached



Length of stay

(median, d) No Protein

Protein

+energy Energy

LOV 12 20 25 20

ICU LOS 15 21 27 22ICU LOS 15 21 27 22

Hosp LOS 28 44 46 38

28d mort. (%) 20 13 15 20

ICU mort. (%) 18 17 22 24

Hosp mort(%) 31 21 39 37



� Read: Sauerwein & Strack van Schijndel!

� Critically ill patients that achieve

both the protein and energy target both the protein and energy target 

have lower mortality compared to patients

that only achieve the energy target.

� Role of disease severity? => randomisation



Study 2

Weijs PJ, Leistra E, Schipper M, 

Oostenbrink J, Kruizenga HM.Oostenbrink J, Kruizenga HM.

Achieving protein and energy targets in 

malnourished hospitalized patients on day 4 

of admission improves length of hospital

stay. 

Clin Nutr Suppl 2011;6:21(O50)

(full paper submitted for publication)



� Retrospective analysis

� Patients admitted to Franciscus Hospital in 2008 

were screened for malnutrition (SNAQ)

� SNAQ>=3 (malnourished, ~10% of admitted)� SNAQ>=3 (malnourished, ~10% of admitted)

� protein and energy intake assessment day 4

� Targets:

� Energy target: >90% Harris-Benedictx1.3

� Protein target: >1.2 g/kg



� Linear regression analysis

� Dependent variable:  Ln(Length of Stay)

� Independent variable:

� Protein and Energy target achieved (y/n)� Protein and Energy target achieved (y/n)

� Energy target achieved (y/n)

Both versus No target achieved (y/n)

� Adjustments for age, sex, BMI, and cancer

� Sensitivity analysis was performed for energy intake 

>25% and >50% of energy requirement (Dupertuis ea)



NT PET ET

No. Patients 289 165 147

females, % 51 55 48

N=607;  n=6 protein target reached

females, % 51 55 48

Weight, kg 71 + 15 59 + 12 68 + 11

BMI, kg/m2 25 + 5 21 + 4 24 + 4

sipfeed, % 27 36 26

tubefeed, % 4 9 3



NT PET ET

Protein, g/kg 0.62 + 0.30 1.56 + 0.34 1.00 + 0.12Protein, g/kg 0.62 + 0.30 1.56 + 0.34 1.00 + 0.12

Protein, %kcal 14.1 + 5.2 16.7 + 1.9* 14.4 + 1.9

Energy, kcal/d 1128 + 527 2190 + 465 1873 + 291
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� In mechanically

ventilated ICU patients

and hospitalized

malnourished patients, malnourished patients, 

protein and energy

should be provided in 

optimal amounts

� Thank you!
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Weijs, Sauerwein, Kondrup, 2012

Protein target:
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