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Refeeding Syndrome



•Metabolic and hormonal changes caused by 
over-rapid or unbalanced nutrition support in 
malnourished patients

•Whether enterally or parenterally

•Result in 
→ Micronutrient deficiencies
→ Fluid and electrolyte imbalance
→ Disturbances of organ function  Death

NICE 2006 Clinical guideline CG32
HM Mehanna BMJ 2008;336:1495-8



Incidence - ??

•Lack of a universally accepted definition

•Often not recognized

HM Mehanna BMJ 2008;336:1495-8



Pathophysiology
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Starvation



Starvation
• Basal metabolic rate decreases 20-25%

• Body switches from using carbohydrate 
to protein in fasting state and fat in 
starvation state as the main source of 
energy

• Brain’s switching from a glucose-based 
to a ketone-based fuel supply

• Intracellular minerals become depleted, 
while serum concentrations may remain 
normal

HM Mehanna BMJ 2008;336:1495-8
Modern Nutrition in Health and Disease 11th edition 
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Refeeding (Major Energy => Carbohydrate) 

• Increased Insulin
1. Stimulate glycogen, fat, and protein synthesis

• Requires minerals (phosphate and magnesium) and 
cofactors (thiamine) for phosphorylation and ATP synthesis

• Phosphate and magnesium are taken up into the cells
2. Stimulate potassium and glucose absorption into the cells

through the sodium-potassium ATPase symporter

• Cause a decrease in serum phosphate, magnesium, and 
potassium

• Clinical features occur as a result of the functional deficits of 
these electrolytes and the rapid change in basal metabolic rate

HM Mehanna BMJ 2008;336:1495-8



Clinical Features



Clinical Manifestations of Electrolyte Abnormalities 
Associated with Refeeding Syndrome

Hypophosphatemia
(PO4

3- < 0.8 mmol/L)

Cardiovascular - Cardiomyopathy
- Heart failure
- Arrhythmia 

Respiratory - Respiratory failure
- Pulmonary edema

Skeleton - Rhabdomyolysis
- Weakness
- Myalgia

Hematology - Hemolysis
- Leukocyte and platelet dysfunction

Neurological - Delirium
- Seizure

L. U. R. Khan Gastroenterology research and practice 2011 Article ID 410971, 6 pages



Clinical Manifestations of Electrolyte Abnormalities 
Associated with Refeeding Syndrome

Hypokalemia
(K+ < 3.5 mmol/L)

Cardiovascular - Ventricular arrhythmia
- Brady/tachycardia
- Cardiac arrest

Respiratory - Hypoventilation
- Respiratory failure

Skeleton - Weakness/Fatigue
- Muscle twitching

Gastrointestinal - Ileus
- Constipation

Metabolic - Metabolic Alkalosis

L. U. R. Khan Gastroenterology research and practice 2011 Article ID 410971, 6 pages



Clinical Manifestations of Electrolyte Abnormalities 
Associated with Refeeding Syndrome

Hypomagnesemia
(Mg2+ < 0.7 mmol/L)

Cardiovascular - Arrhythmias
- Heart failure

Respiratory - Hypoventilation
- Respiratory failure

Skeleton - Muscle cramps
- Weakness/Fatigue

Neurological - Seizure
- Paresthesia

Gastrointestinal - Ileus
- Constipation

Metabolic - Hypocalcemia

L. U. R. Khan Gastroenterology research and practice 2011 Article ID 410971, 6 pages



1. Classical Re-Feeding Syndrome
• Acute circulatory fluid overload or depletion
• Pulmonary edema
• Cardiac failure / Arrhythmias
• Hyperglycemia
• Lactic acidosis

2. Wernicke-Korsakoff Syndrome
• Disorientation
• Opthalmoplegia / nystagmus
• Ataxia
• Short-term memory impairment
• Confabulation

NICE 2006 Clinical guideline CG32
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Electrolyte 
Abnormalities

Thiamine 
Deficiency



What Electrolytes and Minerals 
are Involved in Pathogenesis of 

Refeeding Syndrome ?
Phosphorus - - Hallmark

Magnesium
Potassium

Sodium
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National Institute for Health and Care Excellence (NICE 2006) 
Criteria for Identifying Patient at High Risk of Refeeding Problems

≥ 1 criteria ≥ 2 criteria

BMI (kg/m2) < 16 < 18.5

Unintentional weight loss in previous 3-6 months (%) > 15 > 10

Little or no nutritional intake (days) > 10 > 5

Low level of serum electrolyte before feeding 
- Phosphate
- Potassium
- Magnesium

+ -

Alcohol or drug uses - Insulin
- Chemotherapy
- Antacids
- Diuretics

- +
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Management

“There are no internationally validated guidelines 
for the treatment of the refeeding syndrome”



National Institute for Clinical Excellence 
(NICE) 2006



NICE 2006 Recommendation for Clinical Practice
Patients at High Risk of Refeeding Syndrome 

Macronutrients - Calories Intake (All Routes)

• Start     - 10 kcal/kg/d
- 5 kcal/kg/d (if BMI < 14 kg/m2 or no food intake > 15 d)

• Slowly Increase over 4-7 days to meet the full target

Micronutrients – Vitamins and Trace Elements

• Providing immediately before and during the first 10 days of oral 
thiamine 200–300 mg daily

• Vitamin B co strong 1-2 tab, three times a day (or full dose daily 
intravenous vitamin B preparation) 

• Multivitamin/trace element supplement once daily



NICE 2006 Recommendation for Clinical Practice
Patients at High Risk of Refeeding Syndrome 

Electolytes

• Oral or intravenous supplementation of potassium, phosphate and 
magnesium unless pre-feeding plasma levels are high
- Phosphate 0.3-0.6 mmol/kg/d
- Magnesium 0.2 mmol/kg/d (IV), 0.4 mmol/kg/d (oral)
- Potassium 2-4 mmol/kg/d

• Pre-feeding correction of low plasma levels is unnecessary

Fluid

• Carefully restoring circulatory volume
• Monitoring fluid balance and overall clinical status closely



Mehanna H Head & Neck Oncology 2009, 1:4

HM Mehanna BMJ 2008;336:1495-8





L. U. R. Khan Gastroenterology research and practice 2011 Article ID 410971, 6 pages





HM Mehanna BMJ 2008;336:1495-8

(1.9-2.6 mg/dL)

(1-1.8 mg/dL)

(< 1 mg/dL)



Phosphorus Supplements (Parenteral) 
Inorganic Phosphate

• Dipotassium phosphate (K2HPO4) 
 PO4

3- 0.5 mmol/mL
 K+ 1 mmol/mL

Organic Phosphate
• Fructose 1,6 phosphate (Esafosfina)
 PO4

3- 0.45  mmol/mL
• Sodium Glycerophosphate (Glycophos)
 PO4

3- 1  mmol/mL
 Na+ 2  mmol/mL



HM Mehanna BMJ 2008;336:1495-8

(1.2-1.6 mg/dL)

(< 1.2 mg/dL)



Serum Potassium
(mmol/L)

Recommendation for Replacement

Critical deficit 
< 2.0 or
< 2.5 + ECG changes

- Central IV KCL 10 mEq/100mL NSS replace in intensive setting
(max rate 20 mEq/hr)

Severe deficit
2-2.5 no ECG changes

- Peripheral IV 40 mmol/1L
- Check serum K at 8 hr (if repeat 40 mmol/1L)

Moderate deficit
2.5-3.0

- Peripheral IV 40 mmol/1L
- Check serum K at 8 hr (if repeat 20 mmol/500mL)

Mild deficit 
3.1-3.5

- Oral replacement
- Peripheral IV 20 mmol IV/500 mL (if intolerance to oral)

• Cardiac monitoring if rate > 10 mEq/hr
• Maximal rate :  peripheral = 10 mEq/hr, central = 20 mEq/hr
• Maximal IV dose = 200 mEq/24 hr
• Maximal concentration for peripheral vein = 60-80 mEq/L



Daily Parenteral
Electrolyte and Mineral Requirements

Electrolyte/
Mineral

Preterm/
Neonates

Infants/
Children

Adults

Sodium 2-5 2-5 mEq/kg/d 1-2 mEq/kg/d

Potassium 2-4 2-4 mEq/kg/d 1-2 mEq/kg/d

Calcium 2-4 0.5-4 mEq/kg/d 10-15 mEq/d

Magnesium 0.3-0.5 0.3-0.5 mEq/kg/d 8-24 mEq/d

Phosphorus 1-2 0.5-2 mmol/kg/d 20-40 mmol/d

Acetate
As needed to maintain acid-base balance

Chloride

Note : Based on normal age-related organ function and normal losses
Mirtallo J JPEN 2004;28(6):S39-S70
Manpreet S JPEN 2017;41:535-549



Take Home Messages

•Aware of at risk individuals

•Appropriate feeding regimen 
•Calories : slowly increase over a week
•Vitamins and trace elements : esp. thiamine
• Supplementation of the electrolytes : PO4

3-, Mg2+, K+

•Carefully restoring circulatory volume

•Monitoring during refeeding


