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Refeeding Syndrome 
• First recognised clinically in the mid-1940s.  
• Oral feeding of severely malnourished people reported to result in diarrhoea, 

heart failure and coma with overall 35% case fatality rate. 
• Attributable to severe electrolyte imbalances (K, Mg and Phos) as a result of 

rapid influx of glucose. 
• As a syndrome, patients present with a constellation of signs however 

hypophosphatemia is considered to be the “hallmark sign” of RS. 
• Recommended treatment for RS involves electrolyte replacement, thiamine 

supplementation and slow gradual achievement of caloric requirements. 
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• FS and GSD visited 35 hospitals throughout ANZ. 
• We wanted to understand current practices for PN: patient selection, 

composition, dosing. 
• FS asked scripted questions about nutritional practices, GSD asked 

scripted questions about other aspects of practice and research 
resources. 

• At the first 2 hospitals we visited, FS asked how often patients with RS were 
encountered and Intensivists responded “Never”. 
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21.2% (7/33) reported NEVER 
  
  

 

Of the 7 ICUs that reported NEVER encountering Refeeding Syndrome, when asked  
 

GSD: Do you ever see phosphate drop early during ICU stay, after the patient has 
been admitted long enough to start feeding?   

100% (7/7) replied: “Yes” 
 

 
 
 

 © 2019, University of Sydney, Not for  reproduction or distribution. 



Early PN Trial: Site selection visits. 

FS: When managing Refeeding Syndrome do you monitor and replace electrolytes 
as required?  

 
 

 
 
 

 

© 2019, University of Sydney, Not for  reproduction or distribution. 



Early PN Trial: Site selection visits. 

FS: When managing Refeeding Syndrome do you monitor and replace electrolytes 
as required?  

100% (33/33) responded “Yes” 
 

 
 
 
 

 

© 2019, University of Sydney, Not for  reproduction or distribution. 



Early PN Trial: Site selection visits. 

FS: When managing Refeeding Syndrome do you monitor and replace electrolytes 
as required?  

100% (33/33) responded “Yes” 
 
FS: When managing Refeeding Syndrome do you reduce Caloric Intake? 

 
 
 
 

 

© 2019, University of Sydney, Not for  reproduction or distribution. 



Early PN Trial: Site selection visits. 

FS: When managing Refeeding Syndrome do you monitor and replace electrolytes 
as required?  

100% (33/33) responded “Yes” 
 
FS: When managing Refeeding Syndrome do you reduce Caloric Intake? 

51.5% (17/33) responded “No”   
48.5% (16/33) responded “Yes” 

 
 
 
 

 

© 2019, University of Sydney, Not for  reproduction or distribution. 



Early PN Trial: Site selection visits. 

FS: When managing Refeeding Syndrome do you monitor and replace electrolytes 
as required?  

100% (33/33) responded “Yes” 
 
FS: When managing Refeeding Syndrome do you reduce Caloric Intake? 

51.5% (17/33) responded “No”   
48.5% (16/33) responded “Yes” 

 
 
 
 

 

© 2019, University of Sydney, Not for  reproduction or distribution. 

Simpson F, Doig GS, Sweetman EA and Heighes PT. Refeeding syndrome (RS) is under recognized and may be 
inappropriately managed in the Intensive Care Unit (ICU): results of a multicentre survey. Am J Respir Crit Care Med 
179;2009:A6099. 

 



Early PN Trial: Site selection visits. 
Given this self-reported variation in practice, which is inconsistent with expert 

recommendations, we attempted to determine actual practice. 

© 2019, University of Sydney, Not for  reproduction or distribution. 



Early PN Trial: Site selection visits. 
Given this self-reported variation in practice, which is inconsistent with expert 

recommendations, we attempted to determine actual practice. 
Using data from an ongoing NHMRC funded clinical trial (The Early PN Trial), we 

identified 209 patients who had a phosphate drop within 72 h of starting 
nutritional support. 

© 2019, University of Sydney, Not for  reproduction or distribution. 



Early PN Trial: Site selection visits. 
Given this self-reported variation in practice, which is inconsistent with expert 

recommendations, we attempted to determine actual practice. 
Using data from an ongoing NHMRC funded clinical trial (The Early PN Trial), we 

identified 209 patients who had a phosphate drop within 72 h of starting 
nutritional support. 

71% (150/209) patients had caloric intake continued 
28% (59/209) had caloric intake reduced 

© 2019, University of Sydney, Not for  reproduction or distribution. 



Early PN Trial: Site selection visits. 
Given this self-reported variation in practice, which is inconsistent with expert 

recommendations, we attempted to determine actual practice. 
Using data from an ongoing NHMRC funded clinical trial (The Early PN Trial), we 

identified 209 patients who had a phosphate drop within 72 h of starting 
nutritional support. 

71% (150/209) patients had caloric intake continued 
28% (59/209) had caloric intake reduced 

Patients who had caloric intake reduced had a significantly shorter ICU stay 
(RR=0.43, p<0.001), a reduced duration of mechanical ventilation (RR=0.27, 
p<0.001) and a reduced need for antibiotics (RR=0.45, p<0.001). 
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It was estimated a 336 patient clinical trial would have 90% power to 
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• Serum phosphorous drop to below 0.65 mmol/L AND this drop was greater 

than a 0.16 mmol/L decrease from any previous phosphate value obtained 
within the past 72 h. 

Key exclusion criteria: 
• Other explanations for phos drop (ICU admit post-parathyroidectomy, 

recent RRT, use of phosphate binders for hyperphosphataemia, diabetic 
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The control arm consisted of continuing or increasing nutrition support, as 

planned prior to study enrolment. The attending clinician selected the route, 
rate of increase and metabolic targets based on their current standard 
practice. 

 
Caloric Management Protocol: 
The study Caloric Management Protocol required caloric intake to be decreased 

to 20 kcals/h for at least 2 days (48 h).  
 

If serum phosphate did not need to be replaced by the end of this 2 day period 
(defined by study protocol, Appendix 3a) caloric intake was gradually returned 
to normal by following the study Gradual Return to Normal Intake Protocol 
(Appendix 3b).    
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Results 

Recruitment ran from 3rd December 2010 to 13th August 2014. 
• 13 participating hospitals throughout Australia and New Zealand. 
• 339 patients were enrolled and randomised 
• At time of enrolment: 

• Mean age was 60 years,  
• 40% were female 
• Mean APACHE II score was 18.0 
• 96% of patients had at least two key signs associated with Refeeding 

Syndrome 
• hypophosphatemia plus: hypokalemia (26.6%), hyperglycemia (51.7%), respiratory 

failure (91.2%), or required diuretics for the management of fluid balance (29.6%).  
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Caloric restriction led to: 
   Significantly less hyperglycaemia    Significantly better serum phosphate 
 
 
 
 
 
 
 
• Hyperglycaemia predisposes to infections 
• Hypophosphatemia compromises white cell function  

• impaired chemotactic, phagocytic and bactericidal ability  
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Infectious complications 

CPIS = Clinical Pulmonary Infection Score. Major Infection = attributable excess mortality > 15%. 

Cohen J, Cristofaro P, Carlet J, Opal S. New method of classifying infections in critically ill patients. Critical Care Medicine 
2004;32(7):1510-1526. 
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Composite primary outcome 
Days alive after discharge from ICU (ICU free days): 

• Control 39.9 vs. 44.8 days, P=0.21 
But: 

Overall survival time (60 day follow-up) was increased: 
• Control 48·9  vs. 53·6 days , P=0·002 Log-Rank Test 

More patients were discharged alive from hospital: 
• Control 81.8 (135/165) vs. 91% (151/166), P=0.02 

More patients were alive at 60 day follow-up:  
• Control 78.5% (128/163) vs. 90.8% (149/164) survival , P=0.002  

More patients were alive at 90 day follow-up: 
• Control 78.5% (128/163) vs. 87.2% (143/164), P=0.041 
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“Many healthcare professionals, patients and families might now judge caloric 
restriction during treatment for refeeding syndrome in critically ill adults 
preferable to continued normal caloric intake.” 

Doig GS, Simpson F, Heighes PT et al. Restricted versus continued standard caloric intake during the management of 
refeeding syndrome in critically ill adults: a randomised, parallel-group, multicentre, single-blind controlled trial. 
Lancet Respiratory Medicine 2015;3:943-952. 



2019 ESPEN ICU Nutrition Guidelines 
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Singer P, Blaser AR, Berger MM  et al. ESPEN Guidelines on clinical nutrition in the intensive care unit. Clinical Nutrition 
2019;38:48-79. 



2019 ESPEN ICU Nutrition Guidelines 

Recommendation 56 
• In patients with refeeding hypophosphatemia ( < 0.65 mmol/l or a drop of > 

0.16 mmol/l), electrolytes should be measured 2-3 times a day and 
supplemented if needed. 

Grade recommendation: GPP - strong consensus (100% agreement) 
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Recommendation 57 
• In patients with refeeding hypophosphatemia energy supply should be 

restricted for 48 h and then gradually increased. 
Grade recommendation: B - strong consensus (100% agreement) 
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Questions?? 

A  pdf version of this talk can be downloaded from the Talks section of 
our outreach education web site (www.EvidenceBased.net). 
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Caloric Management Protocol 

 
 
 
 
 
 
 
 
 
 
 
 
 
See www.EvidenceBased.net/Refeeding for complete details, reported in Statistical Analysis Plan. 
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All patients 

To ensure any differences in outcomes were attributable to the primary 
intervention (caloric management), we implemented the same phosphate 
replacement protocol in all patients.  

 

We also recommended 100mg Thiamine for all patients, prior to phosphate 
replacement. 
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Follow-up 



 
 
 
 

I will also show this QR code at the end of the talk 

A  pdf version of this talk can be downloaded from the Talks section of 
our outreach education web site (www.EvidenceBased.net). 
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