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Learning Objectives

• Discuss Refeeding Syndrome and what patients are at risk

• Describe common signs and symptoms associated with 
Refeeding Syndrome 

• Explain how to address the nutrition in patients at risk for 
Refeeding Syndrome



Refeeding Syndrome
• Constellation of electrolyte abnormalities and symptoms 

associated with rapid re-introduction of nutrition 
(especially carbohydrates) after prolonged starvation

• The Minnesota Experiment: 36 conscientious objectors 
of war

• Prisoners of War (WWII)

• Hallmark Sign:  hypophosphatemia

• Other S/Sx:
• Hypokalemia, hypomagnesemia
• Thiamine deficiency, fluid/sodium intolerance, possibly hyperglycemia

• Can lead to severe sequelae: paresthesias, mental status 
changes, seizures, coma, and death

Keys A, et al. The Biology of Human Starvation, vols I-II. University of Minnesota Press, 
Minneapolis, MN, 1950.  Kalm LM, et al. J Nutr 2005; 135:1347-52; Schnitker MA, et al. Ann Intern 
Med 1951; 35:69-96; Kraft MD, et. al. Nutr Clin Pract 2005; Stanga Z, et. al. Eur J Clin Nutr 2008; 
Skipper A. Nutr Clin Pract 2012



Refeeding Syndrome - Pathophysiology
Prolonged Starvation /    
Severe Malnutrition

Re-introduction of CHO   metabolic rate,              
 insulin secretion,  glycolysis, anabolism

 Glucose uptake,  demand for ATP and O2,             
 uptake of Phos, K+, Mg++,  utilization of thiamine

Nutrient depletion 
glycogen, gluconeogenesis/ 
protein catabolism, fatty 
acid catabolism ketone 
production

Electrolyte, vitamin 
depletion; salt/water 
intolerance

 metabolic rate,  insulin 
secretion

Hypophosphatemia

Hypokalemia

Hypomagnesemia

Thiamine deficiency

Na+/water retention

+/- Hyperglycemia

REFEEDING SYNDROME

Kraft MD, et. al. Nutr Clin Pract 2005; Stanga  Z, et. al. Eur J Clin Nutr 2008



Minnesota Starvation Experiment





At Risk:
Acquired immunodeficiency syndrome

Chronic alcohol or drug use disorder

Dysphagia and esophageal dysmotility (eg, eosinophilic esophagitis, achalasia, gastric dysmotility)

Eating disorders (eg, anorexia nervosa)

Food insecurity and homelessness

Failure to thrive, including physical and sexual abuse and victims of neglect (particularly children)

Hyperemesis gravidarum or protracted vomiting

Major stressors or surgery without nutrition for prolonged periods of time

Malabsorptive states (eg, short‐bowel syndrome, Crohn's disease, cystic fibrosis, pyloric stenosis, 
maldigestion, pancreatic insufficiency)

Cancer

Advanced neurologic impairment or general inability to communicate needs

Post bariatric surgery

Postoperative patients with complications

Prolonged fasting (eg, individuals on hunger strikes, anorexia nervosa)

Refugees

Protein malnourishment

(NutrClinPract.2020;35:178– 195)



Amyotrophic Lateral Sclerosis (ALS)

• Common Barriers to Consuming Adequate Nutrition
• Dysphagia

• Hypermetabolic

• Difficulty self-feeding

• Fatigue

• Shortness of Breath

• Constipation

• Sialorrhea

• Depression

• Decreased appetite

Dobak S, Practical Gastroenterology, April 2022



Amyotrophic Lateral Sclerosis (ALS)

• Gastrostomy Tubes
• RCT are lacking

• Observational studies suggest a survival benefit

• Gastrostomy Tube Indications
• Insufficient nutrition or hydration (weight loss, clinical signs)

• Chewing or swallowing difficulty

• Fatigue preventing adequate intake

• Prolonged mealtime (>45 minutes)

Dobak S, Practical Gastroenterology, April 2022



Refeeding Syndrome Signs and Symptoms





ASPEN Consensus Criteria for Identifying at Risk Patients

(NutrClinPract.2020;35:178– 195)







Awareness of Refeeding Syndrome

• European Journal of Clinical Medicine 2019

• Questionnaire with case vignette concerning an older person who 
developed RS after initiation of nutritional therapy

• German physicians and fifth year medical students (281 participants)

• Seven centers in Germany

Janssen G, Pourhassan M, Lenzen-GroBimilinghaus, et al. 
European Journal of Clinical Nutrition (2019) 73:1458-1463 



Variables Diagnosis of RFS p Value 

n (%) Correct and nearly correct 
(n = 61, 22%) 

Not correct (n = 220, 78%) 

Gender Male 123 (41.0) 19 (17.0) 94 (83.0) 0.136 

Female 178 (59.0) 40 (25.0) 122 (75.0) 

Age 21–30 130 (43.0) 17 (15.0) 97 (85.0) 0.011 

31–40 62 (20.0) 11 (18.0) 49 (82.0) 

41–50 50 (17.0) 14 (28.0) 36 (72.0) 

51–60 53 (17.0) 18 (39.0) 28 (61.0) 

61–70 7 (2.0) 1 (14.0) 6 (86.0) 

71–80 1 (1.0) – –

>80 – – –

Medical position Assistant physician 91 (30.0) 24 (28.0) 62 (72.0) <0.001 

Senior physician 44 (15.0) 14 (36.0) 25 (64.0) 

Chief 17 (5.0) 4 (25.0) 12 (75.0) 

Private office 25 (8.0) 4 (16.0) 21 (84.0) 

Retirement 1 (1.0) – –

Others 15 (5.0) 8 (57.0) 6 (43.0) 

Student 108 (36.0) 4 (4.0) 91 (96.0) 

Professional experience <5 169 (55.0) 21 (14.0) 131 (86.0) <0.001 

5–10 45 (15.0) 12 (28.0) 31 (72.0) 

10–20 33 (11.0) 16 (50.0) 16 (50.0) 

>20 58 (19.0) 11 (21.0) 41 (79.0) 

The Refeeding Syndrome revisited: you can only diagnose what you know

Janssen G, Pourhassan M, Lenzen-GroBimilinghaus, et al. 
European Journal of Clinical Nutrition (2019) 73:1458-1463 

https://www.nature.com/articles/s41430-019-0441-x


Medical specialty No 112 (36.0) 7 (7.0) 91 (93.0) <0.001 

General practice 20 (6.0) 3 (16.0) 16 (84.0) 

Anesthesia 5 (2.0) 0 (0.0) 5 (100.0) 

Surgery 8 (2.0) 1 (12.5) 7 (88.0) 

Geriatrics 42 (14.0) 17 (45.0) 21 (55.0) 

Gynecology – – –

Internal medicine 87 (28.0) 31 (36.0) 54 (64.0) 

Neurology 11 (4.0) 1 (14.0) 6 (86.0) 

Orthopedy 15 (5.0) 1 (7.0) 13 (93.0) 

Pediatric – – –

Psychiatry 1 (1.0) 0 (0.0) 1 (100.0) 

Urology – – –

Others 5 (2.0) 0 (0.0) 5 (100.0) 

Certified in nutritional medicine Yes 12 (4.0) 6 (56.0) 5 (44.0) 0.014 

No 285 (96.0) 52 (20.0) 210 (80.0) 

Janssen G, Pourhassan M, Lenzen-GroBimilinghaus, et al. 
European Journal of Clinical Nutrition (2019) 73:1458-1463 



Questionnaire Results

• 281 participants

• 40 participants (14%) correctly diagnosed RS in the case vignette

• 21 participants (8%) gave nearly correct answers 

o description of a similar state such as electrolyte disturbances or metabolic 
derailment

• Majority of the participants did not diagnose RS

Janssen G, Pourhassan M, Lenzen-GroBimilinghaus, et al. 
European Journal of Clinical Nutrition (2019) 73:1458-1463 



Case Report

• 87 yo F with advanced Alzheimer's admit to the hospital with poor 
general condition and aspiration pneumonia.

o 45kg, BMI 16

• Hypernatremia noted in ED. D5W initiated

• Day 2 PN (30kcal/kg/day) initiated

• Day 4, general condition deteriorated and severe electrolyte 
imbalance (primarily K)

• PN discontinued. EN 10 kcal/kg/day)

Asia Pac J Clin Nutr 2017;26(2):379-383



Asia Pac J Clin Nutr 2017;26(2):379-383



Na   135   (135-145meq/L)

K     3.2 (3.6-5meq/L)

Cl     99 (98-107meq/L)

CO2 24 (22-31meq/L)

Ca     9 (8.4-10.2mg/dL)

Ion Ca 1.2 (1.13-1.32mmol/L)

PO4 2 (2.5-4.5mg/dL)

Mg     1.5 (1.7-2.2mg/dL)

Glucose   230 (70-110mg/dL)

BUN    12    (7-20mg/dL)

SCr     0.5 (0.7-1.5mg/dL)

NSS consulted to initiate PN in a 72 yoM s/p total colectomy/ileostomy. NG to suction. PICC in place
PMH/PSH: Colon Cancer, HTN, DM, SBR x 3, 
Ht 70 in  WT 50kg



Concerns

• BMI-16.5

• K, Mg, Phos are low

• Glucose is > 200mg/dL

• Recent weight loss?

• Dextrose containing IV fluids post-op?



Questions


