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02 Late EN
 Borzotta                   2/23               9/36         16.45      0.29 [0.06, 1.47]        
 Cerra                     10/37               9/33         17.82      0.99 [0.34, 2.84]        
 Kalfarentzos               2/20               3/20          6.93      0.63 [0.09, 4.24]        
 Rapp                       3/20               9/18         20.67      0.18 [0.04, 0.82]        
 Woodcock                   5/21               9/17         19.46      0.28 [0.07, 1.11]        
Subtotal (95% CI) 121                124  81.33      0.44 [0.24, 0.81]
Total events: 22 (TPN), 39 (EN)
Test for heterogeneity: Chi² = 4.44, df = 4 (P = 0.35), I² = 10.0%
Test for overall effect: Z = 2.63 (P = 0.008)

                         
     
              
         

       

    



 
 
 
 

Equipoise for a large-scale clinical trial 
Hypothesis: 
In patients who have a short-term relative contraindication to early 

enteral nutrition,  the provision of early parenteral nutrition (within 
24 hours of ICU admission) reduces 60-day landmark mortality, and 
associated measures of morbidity, compared to pragmatic standard 
care. 
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• National Health and Medical Research Council Funded RCT 
• 31 participating hospitals throughout Australia and New Zealand. 
• Recruitment ran from 19th October 2006 to 30th June 2011. 

1,363 patients were enrolled and randomised 
682 received pragmatic standard care 
681 received early parenteral nutrition 
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Eligibility Criteria 

Complete inclusion criteria: 
• Adult patients admitted to ICU for less than 24 h. 
• Expected to remain in ICU today and tomorrow. 
• Not expected to receive enteral, parenteral or oral intake today or 

tomorrow. 
• Has a central venous access line through which parenteral nutrition could 

be delivered. 
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Early PN: Study Intervention 
• Patients received standard PN 

• ready-to-mix 3-chamber bag containing 34g amino acids, 100g glucose (Glucose 
19%), 40g lipid/ 1026mls, 0.9kcal/ml, and electrolytes 
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• Metabolic needs for obese patients, defined as a BMI ≥ 30, were calculated 

based on ideal body weight (BMI = 21). 
• Capped to an upper limit of 35 kcal/kg/day.  

• Calculated target metabolic needs were usually achieved on study Day 3. 
• We did not specify the method to be used to re-estimate targets from Day 4 

on, however we did recommend that  reasonable ranges should be achieved. 
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Pragmatic Standard Care 

 
• The attending clinician selected the route, starting rate, metabolic targets, 

measures of tolerance and composition of feeds to be used in standard 
care patients based on current practice in their ICU.  
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Who got into the trial: 
Main types of patients enrolled: 

• 234 (17%) GI perforation (surgical),  
• 140 (10%) GI obstruction (surgical or medical management),  
• 98 (7%) ruptured aorta (surgical),  
• 91 (7%) GI neoplasm (surgical),  
• 91 (7%) other GI (surgical),  
• 87 (6%) Sepsis other than urinary (med),  
• 62 (5%) GI bleeding (med/surg).  

Overall 65% of patients were surgical and 35% of patients were medical. 
 Mortality at Day 60:   301/1358 (22.2%) 
 Average ICU stay:  8.9 days 
 Average hospital stay: 25.0 days 

This is a critically ill patient population. 
 © 2017, University of Sydney, Not for  reproduction or distribution. 
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• 199/682 patients (29.2%) commenced EN 1.98 days after enrolment,  

• 48/199 (24.1%) received supplemental PN 5.58 days after EN start 
• 186/682 patients (27.3%) commenced PN 1.99 days after enrolment,  

• 80 /186 (43.0%) progressed to EN 5.08 days after PN start 
• 278/682 patients (40.8%) never received EN or PN during their 3.72 day 

ICU stay 
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Pre-specified algorithm was used to identify baseline characteristics for inclusion in a 
multivariate model to control for confounding. 
 
Final multivariate model controlled for strong predictors and baseline imbalance: Age, gender, 
BMI, APACHE 2 score, Chronic Liver, Chronic Respiratory and Source of Admission. 
  
 



a 5 patients (2 Standard Care, 3 Early PN) could not be contacted on study Day 60 to determine vital status. 
Considered ‘missing at random’ for ITT Primary and Adjusted primary outcome analysis. 
 

b Multivariate model controlled for confounding due to baseline imbalance and strong predictors: Age, gender, 
BMI, APACHE 2 score, Chronic Liver, Chronic Respiratory and Source of Admission. 
 
#Bender R, Vervolgyi V. Estimating adjusted NNTs in randomised controlled trials with binary outcomes: A simulation 
study. Contemporary Clinical Trials 2010;31:498-505. 
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g Attributable excess case mortality greater than 15%. 
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$1,000,000 question: 

 
HOW could early nutrition reduce duration of ventilation and ICU stay? 
 
 
 



Body composition 
ICU admission: 
• Enrolment within 24 h of admit 
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Body composition measures obtained at enrolment and 
every Monday and Thursday while in study ICU: 

• MAMC, SGA muscle wasting, SGA fat store loss  
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Fully factorial repeated measures ANOVA:  
p < 0.0001 change over time, p =0.045 difference between groups (0.13 grade per week) 
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• Significant increase in presence of autophagosomes (autophagy) by electron 

micrograph of diaphragmatic biopsies after as little as 15 h of mechanical ventilation 
• Amino acids inhibit autophagy rapidly (within 20 minutes) and greatly (up to fivefold) 
Given evidence of skeletal muscle sparing, it is plausible that Early PN attenuates diaphragmatic 

proteolysis (autophagy), mitigating the diaphragmatic loss which leads to improved weaning 
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But what about costs? 
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US costs of PN delivered in the ICU: 
• Using the Premier Healthcare Alliance database, Turpin et al identified 44,358 

hospital patients from 194 hospitals who had at least one transaction level 
cost recorded for PN. 
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US costs of PN delivered in the ICU: 
• For the purposes of our study, the costs for providing ready to hang PN were 

blended with the costs of pharmacy compounded PN to give an estimated 
cost of US$229.66, with a standard deviation of US$60.44. 
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0.009) and there was a trend towards a shorter ICU stay (0.75 days, p=0.06).  
• Preservation of muscle mass may help explain earlier weaning. 

• We found no significant harmful effects attributable to the use of Early PN in 
this patient population. 

• Early PN significantly and meaningfully reduces costs 
•  US$3,150 savings per patient, 95% CI US$1,314 to US$4,990 
• For every $1 spent on PN, $5 are saved in subsequent healthcare costs 



Discussion 
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