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Expert panel 

• Alison Culkin 
• Mike Stroud 
• Becky White 
• Callum Livingstone 
• Anna Hardman 
• When were the first documented cases of 

refeeding syndrome (RFS)? 
 



History- Sieges 

AD 70 Seige of Jerusalem by Romans (Flavius Josephus)  
 

Death in those who overindulged but not those who restrained their 
appetite. 
 

AD 543 Siege of Naples by the Ostrogoths  
 

Totila ordered the city be locked down and rations be given out gradually so 
the starving inhabitants wouldn't gorge themselves to death.  
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Tortila of the Ostragoths 



BACKGROUND 
 Liberation of concentration camps 
after WWII 
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Ansel Keys - Minnesota Experiment 

http://upload.wikimedia.org/wikipedia/commons/1/1d/Ancel_Keys_on_TIME_Magazine,_January_13,_1961.jpg


Minnesota Experiment 





Minnesota Experiment - findings 

• 32 men completed the study 
• 25% weight loss over 24 wks 
• Apathy, depression, food obsession 
• Refeeding – oedema, arrhythmias 
• Biochemical changes 
• Albumin – 39g/l 
• What changes occur in stravation? 

 





Starvation 
•  Circulating insulin 
• Catabolism 
• Impaired cardiac and renal reserve 
•  Cell membrane pump activity 
• Intracellular depletion of K, Mg, PO4 

• intracellular Na and water 
• Depletion of water soluble vitamins 

»  thiamine & other B vitamins 

 
 



THE REFEEDING SYNDROME 

K 
Na 

Mg 

PO4 

  

ATP 

Restoration of trans-membrane pumps  
+ action of insulin  

= acute circulatory overload 
Severe electrolyte abnormalities with drop in K, Mg & PO4  
Cardiac Rhythm disturbances 
Death  

+/- excess salt and water 
administration  
+/- impaired renal salt and water 
clearance  



Cell Membrane Pumps 

• What percentage of REE is  accounted for by cell 
membrane pumps? 
 
 
 
 
 
 

• 37% 
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How much total body potassium? 

• 45 – 50mmol/kg  
• 70kg 3500mmol 
• 98% intracellular 3430mmol  
• 3.4mols 



Effects of electrolyte abnormalities 
Electrolytes Consequence 
↓ PO4 Acute ventilatory failure 

Arrythmias 
Confusion 
Congesive heart failure 
Lethargy, weakness 
Rhabdomyolysis 

↓ K+ Arrythmias 
Cardiac arrest 
Constipation / ileus 
Polyuria / polydipsia 
Respiratory depression 
Weakness 

↓ Mg2+ Anorexia 
Arrythmias 
Confusion 
Diarrhoea / constipation 
Weakness 

 



Thiamine and refeeding (thiamin?) 

• Water soluble 
• Quickly depleted 
• Carbohydrate metabolism 
• Kreb’s Cycle cofactor 
• Feeding 
• Lactic acidosis 
• Wernike-Korsakoff 

Syndrome 



Wernicke-Korsakoff 
• Apathy and disorientaion 
• Nystagmus – eye movement disorders 
• Ataxia 
• Severe impairment of short term memory 

often with confabulation 
• Treatment – high dose i.v B vitamins  



10% → Gastrointestinal fistulae        Fan et al (2004) Nutrition, 20, 346 

 
14% → Elderly (age ≥ 65)   Kagansky et al (2005) J Intern Med, 257: 461 
 

25% → Cancer                 Gonzalez et al (1996) Nutr Hosp,11:98  
 

48% → Malnourished Hernandez-Aranda et al (1997) Rev Gastroenterol Mex, 62: 260 
 

28% → Anorexia nervosa                     Ornstein (2003) Adolesc Health, 32: 83 

Prevalence 



Biochemical vs Symptomatic RFS 

Biochemical RFS 
• ↓ potassium 
• ↓ magnesium 
• ↓ phosphate 

 
 
 
 
 

Symptomatic RFS 
• Oedema 
• Acute circulatory overload 
• Disturbance to organ 

function 
• Respiratory failure 
• Cardiac failure 
• Wernicke- Korsakoff 
• Nystagmus (Stanga 2008) 

• Death Weinsier RL & Krumdieck CL.  Am J 
Clin Nutr 1981; 34: 393-99 

 
 
 
 
 
 



Refeeding Guidelines 



 
NICE CG32 Criteria 

 

 

Box 1 Criteria for determining people at high risk of developing refeeding problems Patient has one or more of the 
following:  

• BMI less than 16 kg/m
2 
 

• unintentional weight loss greater than 15% within the last 3–6 months  
• little or no nutritional intake for more than 10 days  

• low levels of potassium, phosphate or magnesium prior to feeding.  
 

Or patient has two or more of the following:  

• BMI less than 18.5 kg/m
2 
 

• unintentional weight loss greater than 10% within the last 3–6 months  
• little or no nutritional intake for more than 5 days  

• a history of alcohol abuse or drugs including insulin, chemotherapy, antacids or diuretics.  
 



Could we use urinary ketones? 
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What to give Patients at High Risk of 
Developing Refeeding Problems 



Problems with guidelines? 

• Does starting at 5 -10kcal/kg compound 
malnutrition? 

• 50 kg patient – target 30kcal/kg = 1500kcal 
• Daily increments 5,10,20,30kcal/kg  
• 7,750 kcal in first week 
• Daily increments 20, 30kcal/kg 
• 10,000kcal in first week 
 



Problems with guidelines 

• Deficit 2,250kcal = 350g adipose tissue 
• Give adequate electrolytes and build up 

quickly ≤ 4 days 
• Dietitians often reluctant to increase feed 

while electrolyte levels low.  
• Is this a mistake? 

 



Barriers  to electrolytes 
• 70kg patient   
• 2 – 4mmol K = 140 – 280mmol 
• 12 – 24 tablets Sando K 
• 1/3 multi-chamber PN bag with 400mmol K 
• What if the whole bag is given by accident? 
• No compounding unit? 
• 5% Dextrose 200kcal/l 
• Normal saline 154mmol Na and Cl  

 
 



Adverse Effects of 0.9% NaCl Lobo and 
Awad, Kidney International 2014 86(6): 1096–1105 

Hypoalbuminaemia Lobo et al 2001 



Who looks after these patients? 

We have  hospital 
policies for correction of 

electrolytes based on  
plasma levels and 
standard doses!! 
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Are all routes equal? 

• Enteral feeding higher risk than parenteral Zeki, 
Gabe, Culkin and Nightingale, Clinical Nutrition 2011,30 (3), 365–368  

• Incretin effect 
• GLP 1, GIP  



Am J Clin Nutr 2016;103:435–43 



Order of RFS Risk? 
1. Jejunal 
2. Gastric 
3. Parenteral 
• Does this this have clinical implications? 
• Case scenarios 
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