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Apparently healthy, but severely debilitated rescue animals 
or extreme cases of neglect are sometimes presented for 
veterinary care.  Despite best efforts and an initial healthy 
appetite, they seem to weaken after a couple of days and 
slip away into the abyss of frustratingly unsuccessful cases. 
Ever had such an experience? You probably encountered 
a condition known as refeeding syndrome (RFS). This 
phenomenon was first described in Japanese prisoners of war 
from World War II. RFS was subsequently researched and 
described in debilitated geriatric patients and people with 
severe eating disorders such as anorexia nervosa and bulimia. 
It has since been established as a recognised veterinary 
phenomenon, which is also associated with metabolic 
conditions such as diabetes mellitus and hepatic lipidosis, 
albeit not very commonly6. This article is mainly a literature 
review on RFS in veterinary medicine. Unless specifically 
mentioned, statements and data refer to dogs.

RFS entails metabolic disturbances that occur as a result 
of the reinstitution of nutrition to patients who are starved 
or severely malnourished14. A more comprehensive 
definition of RFS12 is a series of metabolic events 
precipitated by the provision of oral, enteral or parenteral 
nutrition6, primarily carbohydrate, to a patient in a 
nutritionally compromised state. RFS is associated with 
hypophosphataemia, hypokalaemia, and hypomagnesaemia, 
with hypophosphataemia as the most significant disturbance6. 
Fluid retention and micronutrient deficiencies, including 
thiamine, are also of concern. If severe, RFS may result 
in haematologic, respiratory, cardiac, and neuromuscular 
dysfunction, especially in the stressed, elderly, or chronically 
and severely malnourished human patient12. The human 
medical literature further also reports pulmonary and 
neuromuscular complicasions14. In cats the haematologicall, 
cardiovascular2 and neurological systems are affected by 
RFS, whilst the haematological, cardiac and neurological 
systems are affected in dogs6. In horses the typical metabolic 
RFS characterised by hypophosphataemia and hypokalaemia 
has not been described5, but rather a combination of 
hypocalcaemia, hypomagnesaemia and hypophosphataemia 
with recumbency and neurological signs in the severely 
emaciated animal8. 

In veterinary practice this is sometimes encountered in obese 
cats with persistent anorexia after illness3. All too often abrupt 
refeeding of starved or malnourished horses end in terminal 
collapse after about 3 days5. A similar phenomenon was 
reported in the penguins rescued during the 2011 oil spill at 
Tristan da Cunha in the South Atlantic Ocean. The penguins 
became oil contaminated at the end of 3 weeks of fasting 
during the moulting season. By the time they were fed, some 
had already been starving for well over a month and were 
severely emaciated (T Gous, pers comm, 2011). Pet welfare 
and rehabilitation centres across the world are acutely aware 
of the trauma of losing starved or severely malnourished 
animals only days after starting to nurse them back to 
health9,13. At particular risk could be those animals that:
• have lost at least 10% of their weight within the preceding 

4 weeks;
• haven’t eaten for more than 7 days, such as a patient 

experiencing nausea and vomiting or anorexia associated 
with chemotherapy or pets gone missing for extended 
periods;

• have had rapid and massive weight loss after previously 
being obese16.

Hypophosphataemia is the main cause of clinical signs 
associated with RFS. Three potential mechanisms leading to 
hypophosphataemia in animals are:
• decreased intestinal absorption (decreased intake, 

malabsorption, vomiting, diarrhoea, phosphate-binding 
antacids and vit D deficiency); 

• increased urinary excretion (primary hyperparathyroidism, 
diabetes mellitus with or without ketoacidosis, 
hyperadrenocorticism, renal tubular disorders, diuretic 
administration, hyperaldosteronism, parenteral fluid 
administration and hypercalcaemia of malignancy);

• transcellular shifts (insulin administration, parenteral 
glucose administration, enteral or parenteral 
hyperalimentation, respiratory alkalosis, hypothermia)6.

Fortunately, relatively few starved veterinary patients 
develop hypophosphataemia as a result of the reinstatement 
of feeding6 and it is reported to be an uncommon clinical 
finding during tube feeding4. Although chronic malnutrition is 
suspected4, the exact reason why RFS occurs in some patients 
and not in others remains elusive7. In veterinary literature 
patients with diabetes mellitus and hepatic lipidosis3 are at 
higher risk for the complications of hypophosphataemia, of 
which haemolytic anaemia is the most remarkable clinical 
sign after insulin therapy1. 

STARVATION PATHOPHYSIOLOGY AND 
BIOCHEMISTRY
When a healthy animal is starved for about 24 hrs, its 
metabolic functions shift into survival mode to keep the 
blood glucose concentration at a normal level by mobilising 
stored glucose from the liver (glycogen) and muscle reserves 
through glycogenolysis, to counter the negative energy 
balance (catabolic state). After about 2 days without food 
these reserves are depleted and gluconeogenesis from fats 
(adipose tissue) and proteins (skeletal muscle – causing 
muscular wasting) starts in the liver to maintain serum 
glucose concentrations for the glucose-dependent tissue 
(erythrocytes, renal tubular and brain cells)6. Hepatic 
glycogen stores are low in cats, however, and gluconeogenesis 
is activated on the first day of malnutrition6. Metabolism 
slows down on the 3rd day to preserve the diminishing energy 
sources whilst maintaining life. This is a consequence of 
lower insulin due to lower blood glucose concentrations, 
which in turn lowers thyroid hormone concentrations and 
metabolism. After 72 hrs the energy requirements for muscle, 
heart, kidney and other organ functioning are increasingly 
acquired from ketones (produced via oxidation of free fatty 
acids)6 rather than glucose. The liver also decreases its rate 
of gluconeogenesis, thus conserving amino acid mobilisation 
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from muscle6,14. After 5 days of starvation fat becomes the main 
source of energy. 

Many intracellular minerals become severely depleted during 
this period, although serum levels remain normal due to renal 
tubular reabsorption and bone resorption6,14.

The little circulating glucose, maintained due to an increase in 
glucagon secretion, is utilised by the glucose-dependent red 
blood cells and kidney tubule cells, which cannot utilise any 
other energy source. This will continue for an extended period 
until blood glucose concentrations drop too low, resulting 
in rapid organ shut down and death13. Immune competence 
declines significantly within 3–4 days of food deprivation5.

Significant decreases in organ size and functionality occur 
during starvation, e.g. decreased cardiac contractility of 
decreased ventricular mass7. Skeletal muscle wasting and 
reduction in respiratory muscle function lead to poor shivering 
ability and decreases in ventilation and body temperature 
(hypothermia) in the collapsed patient2.

REFEEDING PATHOPHYSIOLOGY AND 
BIOCHEMISTRY
An individual who has had negligible nutrient intake for five 
consecutive days is at risk14 of RFS when suddenly overfed, 
particularly carbohydrates. Insulin secretion resumes with a 
positive energy balance (anabolic state)6 in the face of adequate 
glycaemia (glucose returns as principal energy source6), 
resulting in electrolytes such as phosphates, magnesium and 
potassium moving intracellular. By resuming glycogen, fat 
and protein synthesis, the body quickly utilises these essential 
electrolytes. These mineral stores are already depleted in 
emaciated animals, however, and the shortage is further 
aggravated by the increase in metabolism competing for 
electrolytes, resulting in severely lowered serum electrolyte 
concentrations6,12,15. 

There is a huge demand for phosphates6 in the anabolic 
animal. Phosphates are an essential part of phospholipids, 
phosphoproteins, nucleic acids (DNA and RNA), enzymes 
and cofactors7. Phosphates are also needed to produce 
adenosine triphosphate (ATP), which provides energy for 
almost all cellular functions. Phosphates are also required 
in red blood cells for 2,3-diphosphoglycerate (2,3-DPG) 
production for easier release of oxygen to the tissues16. 
Phosphates are important buffers in maintaining acid-base 
balances7. After starvation and during refeeding, the formation 
of phosphorylated carbohydrate compounds in the liver and 
skeletal muscle depletes intracellular ATP and 2,3-DPG in red 
blood cells, leading to cellular dysfunction14. Essential oxygen 
delivery to the body cells is compromised, with ischaemia and 
multiple body systems detrimentally affected. 

Hypophosphataemia can be divided into mild: 0.65–0.76 
mmol/L; moderate: 0.48–0.65 mmol/L; or severe: <0.48 
mmol/L. (Adult reference range: 0.81–1.94 mmol/L)6. The most 
common effect of hypophosphataemia in animals is haemolytic 
anaemia as erythrocyte membrane integrity and cell shape is 
compromised, leading to red blood cell deformities as a result 
of the malfunction of the Na+–K+ pump, leading to osmotic 
lysis and failure of the membrane-associated fibres that help 
maintain erythrocyte shape, plasticity and deformability6. In 
cats haemolysis can be particularly severe when Heinz bodies 

are formed secondary to lower glutathione concentrations. In 
humans and dogs, a decrease in erythrocyte 2,3-DPG results 
in increased fragility and a high haemoglobin oxygen affinity, 
contributing to intravascular haemolysis and tissue hypoxia6. In 
dogs only serum phosphate concentrations below 0.16 mmol/L 
induced haemolysis in experimental models1. Haemolytic 
anaemia with Heinz body formation in cats or possibly 
spherocytosis in dogs is a common finding in animals with RFS. 
The haematocrit adult reference range for cats is 29–48% and 
for dogs it is 36–55%6. Haemolytic anaemia has not been noted 
in horses, although emaciated horses commonly are clinically 
anaemic, with a decrease in RBC, haematocrit and haemoglobin 
during at least the first 10 days after the commencement of 
refeeding8. 

Hypokalaemia (serum concentrations <3.5 mmol/L) and 
potentially hypomagnesaemia (serum concentrations <0.62 
mmol/L) can also be associated with RFS6,16. Hypokalaemia can 
also be divided into mild: 3.0–3.5 mmol/L; moderate: 2.5–3.0 
mmol/L; and severe: <2.5 mmol/L (adult reference range: 
3.6–5.5 mmol/L)6. In the treatment of diabetic hyperglycaemia, 
exogenous insulin that drives the electrolyte shift, which can 
switch a hyperkalaemic state into hypokalaemia within a very 
short period12. The adult reference range for magnesium is 
1.5–2.5 mmol/L. Hypomagnesaemia is diagnosed with a total 
Mg <1.5 mmol/L or ionised Mg <0.48 mmol/L6. 

In cats an associated hyperglycaemia is often seen, but this 
is rarely encountered in dogs6. Dogs may also present with 
abnormalities such as myocardial depression, platelet and 
leukocyte dysfunction6.

An underlying thiamine deficiency, likely in patients 
malnourished over a period of a month or more, can lead 
to lactic acidosis with enteral or parenteral glucose loading. 
Thiamine deficiency can result in confusion, ataxia, vestibular 
dysfunction, visual disturbances2 and coma. Thiamine 
supplementation should therefore also be considered in chronic 
malnourished cases and cats in particular2,6,12.

Although hypoproteinaemia can be expected6, a severely 
malnourished patient may have a normal albumin concentration 
despite prolonged starvation, partly due to decreased breakdown 
of serum protein and due to extravasation of fluid into the 
interstitial space that may make serum concentrations appear 
falsely elevated12. Diuresis of this additional extracellular fluid 
might follow on the introduction of nutritional support, but 
insulin secretion due to sudden carbohydrate infusion leads to 
sodium and fluid retention, which can exacerbate extracellular 
fluid volume. Using excessive sodium-containing fluids in 
severely malnourished human patients can lead to pulmonary 
oedema, respiratory compromise and cardiac failure12. In horses 
an established hypoalbuminaemia might cause diarrhoea5. 
Hyperbilirubinaemia and possibly elevated liver enzymes are 
sometimes encountered in cats6.

Animals at risk of RFS include6

• Patients with chronic malnutrition receiving alimentation.
• Patients with diabetes mellitus receiving insulin therapy.
• Cats with hepatic lipidosis.
• Patients with chronic disease, including hepatic dysfunction, 

cancer or cardiac cachexia or renal failure. 
• Patients with poor body condition.
• Patients in certain physiologic states such as growth, 
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gestation or lactation.
• Patients with endocrine disease, including 

hyperparathyroidism, hyperadrenocorticism, 
hyperaldosteronism and hyperthyroidism.

• Patients receiving medication, such as phosphate binders, 
diuretics and glucocorticoids, that can potentially lower 
serum phosphorus concentrations.

• Patients with respiratory alkalosis or metabolic acidosis.
• Patients with eclampsia.
• Burn patients6.

CLINCAL SIGNS OF REFEEDING SYNDROME
Owners typically observe anorexia, weight loss, lethargy, 
weakness, nausea or vomiting, diarrhoea, pigmenturia, 
restlessness, seizures, coma and death6. Symptoms are typically 
noticed within 4 days after starting to feed the animal again. 
On physical examination poor body condition might not be 
apparent in all patients, but a history of recent weight loss 
might be indicative. In a patient with anaemia because of 
hypophosphataemia one can expect associated pale mucous 
membranes, tachycardia, tachypnoea, a pounding pulse and 
lethargy6. Other diagnostic findings in dogs might include: 
Left ventricular systolic dysfunction (echocardiography) or 
prolonged buccal mucosal bleeding time (>4 min)6. In horses 
recumbency with an inability to rise and rapid deterioration 
with muscle fasciculation, head banging and tonic rigidity have 
been described8. 

In human medicine heart muscle damage and arrhythmia is the 
most common cause of death, complicated by RBC rupture and 
respiratory failure, which in turn is exacerbated by respiratory 
muscle wasting. With severe hypophosphataemia (serum 
concentrations <0.32 mmol/L) respiratory failure results from 
less available ATP, which is needed for diaphragm contractility, 
together with RBC dysfunction and muscle weakness16. 
Nausea, vomiting, constipation, diarrhoea, muscle twitching or 
weakness may result from mild deficiencies in potassium and 
magnesium. More severe hypokalaemia and hypomagnesaemia 
can cause dysrhythmias, cardiac dysfunction, skeletal muscle 
weakness, seizures, and metabolic acidosis10.  

In summary: typical RFS in veterinary medicine entails a 
malnourished patient with poor body condition or recent 
weight loss presenting with hypophosphataemia and possibly 
anaemia6. Differential diagnoses to be ruled out include: 
insulin administration; diabetes mellitus; diabetic ketoacidosis; 
anaemia as a result of immune-mediated haemolytic anaemia, 
haemorrhage or coagulopathy; primary hyperparathyroidism; 
renal tubular disorders and sepsis6.

APPROACH TO AND HANDLING OF AN EMACIATED 
PATIENT
It is important to record weight and calculate an estimated 
normal weight for the severely emaciated patient before 
refeeding starts. When weight is 50% or less of normal body 
weight the prognosis for survival is poor8.

The hydration status, as well as possible parasite burden and 
concomitant infections should be addressed, if indicated. 
Restoration of normothermia in collapsed, hypothermic 
patients must be done gradually. It is recommended that the 
human guidelines, whereby the increase in body temperature 
should not exceed 1˚C/hour, be followed to prevent 
complications associated with rewarming2. Guidelines for the 

prevention of RFS also state that nutritional support should not 
be initiated prior to correcting cardiovascular instability2.

To prevent RFS in high-risk animals, it is imperative to start 
refeeding slowly and at a fraction of the calculated resting 
energy requirement (RER). Lippo et al.6 published calculations 
for RER in starved pets:
For animals 3 to 25 kg: 
(30 x current body weight in kg) + 70 = kcal/day
For animals <3 and >25 kg:
70 × (current body weight in kg)0.75 = kcal/day

A useful conversion factor to convert kilocalories to kilojoules 
is: 1 kcal = 4.1868 kJ. Feed only 25–30% of calculated RER 
in the first 24 hrs, increasing it gradually over 3–5 days to full 
RER6 via the oral, enteral or parenteral routes6. 

Table 1: An approximation for an average dog’s daily resting 
caloric requirements from a non-refereed source13:

Dog’s weight in kg Total calories needed per day

5 456

10 725

20 1 151

30 1 508

40 1 827

60 2 394

Please note that the recommended refeeding human caloric 
intake of 20 kcal/kg/day cannot be used in severely emaciated 
animals, as much lower doses (6 kcal/kg/day) seem to trigger 
complications of RFS in cats2.

It is recommended that mildly to moderately underweight 
dogs are provided with a diet moderately high in fat (18%) and 
protein (28–30%) on a dry-matter basis. These diets should 
have adequate levels of carbohydrates but not predominantly 
carbohydrate. For a markedly underweight dog that looks 
severely starved an even higher fat content in the diet is 
advisable13. 

In severely starved and dehydrated horses water and 
electrolytes with dextrose at 2% could initially be offered, 
2–3 litres at a time, 20–30 min apart, before ad lib water 
is offered. Salt (0.5–1%) could be added. Parenteral fluids 
should be considered if the horse does not drink voluntarily 
(Ringer lactate with 5% dextrose) or alternatively enteral 
(stomach tube) proprietary mixtures of oral rehydration 
salts5. Small amounts of hay, preferably alfalfa and oats, 
is the recommended starter feed8. The hay is low in starch 
and high in insoluble carbohydrate cellulose, compared to 
commercial rations, but might be too bulky for adequate caloric 
requirements8. Horses not eating should be dosed (stomach 
tube) about 4–6 litres of an enteral slurry 3–4 times per day, 
with gradual energy increase and electrolyte supplements5. The 
phasing in of high-quality concentrates becomes necessary 
with increased caloric requirement and can successfully be 
introduced with the hay8 or after maintenance intake of hay has 
been reached5.

Monitoring serum electrolyte concentrations to ensure that they 
are normal is recommended before nutritional support in dogs 
and cats is initiated12. Depending on the risk of RFS, serum 
electrolyte concentrations could be monitored daily up to 5 
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days after initiation of refeeding and as frequently as every 6–12 
hrs in cats likely to become hypophosphataemic1,4.

To meet the patient’s estimated daily phosphate 
requirements (200–400 mg in cats and 75 mg/kg in 
dogs6), enteral or parenteral phosphate supplementation is 
indicated in asymptomatic patients at risk of developing 
hypophosphataemia. 

Prescribing thiamine, vitamin B complex and a multivitamin 
and mineral supplement is recommended14, especially in long-
standing malnourishment. Cats and dogs should receive 10–100 
mg thiamine per day SC during the refeeding period6 or as part 
of B-vit complex at 1 ml/L of parenteral fluids7.

Patients who have been starved for some time often experience 
gastrointestinal disturbance during refeeding, such as colicky 
abdominal pain, reflux signs, nausea and early satiety. To 
help manage these, pro-kinetic agents such as domperidone 
or metoclopramide, as well as acid suppressants such as 
omeprazole could be prescribed14. Oral supplementation of 
deficient electrolytes is contraindicated in cases presenting with 
diarrhoea and vomiting6.

In hospitalised patients RFS is usually associated with 
parenteral nutrition, but it can also occur with enteral nutrition, 
oral intake or dextrose-containing IV fluids16. Close monitoring 
of blood biochemistry is therefore advised in the early refeeding 
period. 

Education of owners or caretakers of apparently healthy 
emaciated animals, who undertake the responsibility of 
refeeding or renourishment at home, should include the risks 
and signs associated with RFS. Apart from immediate veterinary 
examinations when clinical signs of RFS occur, owners 
should be encouraged to visit the veterinarian for follow-up 
biochemistry monitoring for RFS for the first 3–5 days after 
commencing with refeeding.

Malnourished patients with underlying renal failure might 
have slower electrolyte clearance rates with elevated serum 
electrolytes and might have late development of RFS, also 
referred to as “late refeeders”12.

TREATMENT OF REFEEDING SYNDROME
Phosphate supplementation:
IV potassium phosphate or sodium phosphate should be 
administered at 0.01–0.06 mmol/kg/hr for patients with severe 
hypophosphataemia and patients exhibiting haemolytic anaemia, 
until the patient is no longer severely hypophosphataemic or 
until serum phosphorus is >0.65 mmol/L6. This should ideally 
be achieved within 12–24 hrs6. In cats IV phosphates should be 
administered cautiously. Watch in particular for hypocalcaemia 
following IV phosphate supplementation. Clinical signs of 
hypocalcaemia, namely tetanic activity, profound weakness 
and depression, are relatively rare in these cases. Parenteral 
phosphate supplementation should not be added to fluids 
containing calcium as it may cause calcium phosphate 
precipitation6.

Potassium supplementation:
Potassium chloride or potassium phosphate may be added to 
parenteral fluid therapy based on the level of hypokalaemia 
(Table 2).

Table 2: Potassium Supplementation Guidelines5:
Serum potassium concentration 

(mmol/L)
mmol KCl to add to 1 L fluid at a fluid 

rate of 66 ml/kg/day

< 2.0 80

2.1–2.5 60

2.6–3.0 40

3.1–3.5 28

3.6–5.0 20

For patients with severe hypokalaemia, a KCl IV infusion can 
be given at 0.5 mmol/kg/hr for 6 hrs. The KCl should be diluted 
in an equal volume of normal saline. The overall potassium 
infusion should not exceed 0.5 mmol/kg/hr, taking into account 
the contribution of potassium phosphate used to correct 
hypophosphataemia6. 

Magnesium supplementation:
When a patient develops hypomagnesaemia, magnesium 
chloride or magnesium sulfate may be added to parenteral 
fluid therapy at 1 mmol/kg/day for the first 24 hrs. If further 
magnesium supplementation is needed past the initial 24 hrs, 
the rate should be decreased to 0.5–0.75 mmol/kg/day6. Also 
consider rapid renal excretion of magnesium when a rapid 
infusion rate exceeds the renal threshold and a continuous IV 
solution is therefore indicated12.

Blood transfusion:
Patients with severe anaemia (<20%) or rapid change in packed 
cell volume or haematocrit (>50% decrease in a 24-hour period) 
qualify for whole blood or packed RBC transfusions at a rate of 
20 ml/kg whole blood given IV over 1–4 hours or alternatively 
10 ml/kg packed RBCs given IV over 1–4 hrs6.

Insulin therapy:
For patients that develop persistent hyperglycaemia, insulin 
therapy can be administered in intermittent bolus injections 
or by continuous-rate infusion depending on the patient’s 
needs6. As insulin is the driving force behind intracellular 
movement of electrolytes, judicious monitoring of electrolytes is 
recommended with insulin therapy2. Hyperglycaemia secondary 
to nutritional support in veterinary patients should preferably 
be managed by decreasing infusion rates, reformulating 
nutritional support to contain less carbohydrates, and temporary 
discontinuation of nutritional support2.

Supportive treatment for critically ill animals, receiving 
nutritional support could include antibiotic and gastroprotectant 
medications, if indicated6. Food intake and nutritional support 
need to be reviewed at least daily6. Treatment success should be 
evident in the improvement in the patient’s mentation and level 
of activity6.

Close monitoring of a RFS patient is indicated. Monitoring can 
be categorised as follows:
• Biochemistry should be monitored regularly (daily or 

more frequently if supplemented) until it is stable. If serum 
phosphate, potassium or magnesium concentrations are low, 
these should be corrected via oral (enteral) supplements; if 
severe, with parenteral treatment. In general a “refeeding 
cocktail” that provides consistent replacement of magnesium, 
potassium and/or phosphorus, with a dosage based on 
individual need, is much more efficient than short, recurring 
infusions12. During treatment with IV phosphates the serum 
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phosphorus and serum calcium concentrations should be 
evaluated every 6–12 hrs6. Also closely monitor for adverse 
reaction during supplementation. While phosphorus is 
being administered, for example, watch out for tetany, 
hypotension, hyperkalaemia, and hypernatraemia16. 

• Packed cell volume or haematocrit should be monitored 
for evidence of anaemia, and serum should be 
monitored for evidence of haemolysis in animals with 
hypophosphataemia6.

• Frequent monitoring of blood glucose concentrations 
is indicated during glucose replacement. A patient can 
rapidly become hyperglycaemic, especially when receiving 
additional sources of glucose via dextrose in IV fluids or 
drugs that can affect serum glucose such as corticosteroids 
and beta-blockers. Generally, during the initial refeeding 
stage, glucose concentrations should be kept at or below 
11 mmol/L16. Insulin treatment is indicated with persistent 
hyperglycaemia, which is common in cats6. 

• Body weight and condition scoring should be recorded 
at least daily6. As weight gain could represent fluid 
retention also monitor the patient for oedema of the lower 
extremities16 or signs of congestive heart failure6, which may 
be an indication of fluid overload16.

• As a patient with RFS may develop muscle weakness, 
tremors, paraesthesia and seizures, monitor for neurologic 
signs and symptoms and consider seizure prevention or 
treatment if indicated16.

• After discharge of a hospitalised patient on refeeding, it is 
recommended that serum chemistry, complete blood count, 
PCV, and total solids also be rechecked at 5–7 days and 
21–28 days after discharge6. 

VETERINARY ADVICE ON REFEEDING AT HOME
Renourishment is the process of avoiding RFS. Refeeding a 
starved or longstanding malnourished animal therefore has 
to be done gradually, with particular attention to phosphates, 
magnesium and potassium requirements. Some evidence 
supports the addition of the amino acids glutamine and 
arginine to the recovery diet, whilst Omega 3 and 6 fatty acid 
supplements are also beneficial to the recovering patient. 
Varieties of dry and canned pet foods, as well as liquid and 
other supplements are available. Examples13 of diets to consider 
include: 

Dry Foods:
• Eukanuba® Puppy Weaning Diet Formula Crude Protein 

(Min) 32.0% Crude Fat (Min) 21.0%
• Pro Plan Chicken/Rice Growth Formula Crude Protein 

(Min) 28.0% Crude Fat (Min) 18.0%
Canned Foods:
• Hills A/D Protein (Min) 44.0% Fat (Min) 32.0% (Dry 

Matter Basis)
• Eukanuba Maximum Calorie 42.0% Fat (Min) 36.0% (Dry 

Matter Basis)
Liquid Supplements:
• Abbott CliniCare Canine
• Waltham/Pedigree Concentration Instant Diet/Canine
Supplements:
• The Missing Link has Omega fatty acids and a wide 

spectrum of other micronutrients
• Pfizer Pet Tabs Plus. A standard vitamin and mineral 

supplement for dogs
Amino Acids:
• Any health-food store will have a wide selection of all the 

important amino acids in powder form to mix in with the 
recovery diet13.

Provided that the animal is healthy, with a normal appetite, the 
following guidelines can be considered for home-feeding a 
starved animal: 
• Always feed according to estimated ideal weight, divided 

into 4 meals
• Add mineral and vitamin supplement to every meal
• Highly digestible meat-based (supplying dietary nucleotides 

and amino acids) puppy or growth diet is generally advisable
• Diet after food deprivation longer than 7 days should 

predominantly be fat rather than carbohydrate-based for the 
first few days

• Record food intake, as well as vomiting or diarrhoea daily
• Seek immediate veterinary advice or assistance if 

abnormalities such as depression, low appetite, no weight 
gain, abnormal stool or vomiting are noticed

Emaciated animals do not have the luxury of mounting a 
protective immune response, which is dependent on adequate 
protein synthesis ability, when confronted with infectious 
diseases. They can therefore also not be vaccinated adequately 
whilst being emaciated. During the recovery phase it is 
recommended that exposure to infectious diseases is limited as 
far as possible and a comprehensive vaccination programme is 
started as soon as recovery is evident with improved condition 
and appearance.
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QUESTIONS
1.  Refeeding syndrome is precipitated when nutrition 

is reinstituted for severely starved animals. Which 
reinstituted nutrient is of primary importance in the 
development of RSF?
a) Proteins
b) Carbohydrates 
c) Fats
d) Minerals
e) Vitamins

2. After 2 days of starvation
a) stored glucose from the liver and muscle reserves is 

mobilised
b) gluconeogenesis from adipose and muscle tissue starts 
c) the metabolism slows down
d) fat becomes the main source of energy
e) increase in glucagon secretion maintains normal blood 

glucose concentrations

3. Which of the following metabolic processes does NOT 
resume immediately when a starved animal starts eating 
again (with an adequate glycaemia)?
a) Insulin secretion
b) Glycogen synthesis
c) Protein synthesis
d) Increase in metabolism
e) Increase in serum electrolyte concentrations 

4. Clinical signs of RFS include
a) foreign body pneumonia
b) rebound obesity
c) lethargy or convulsions 
d) food bowl fixation
e) excessive vocalisation

5. Which of the following statements regarding the 
approach to an emaciated patient is INCORRECT?
a) Monitor serum electrolyte concentrations and make sure 

they are normal before refeeding commences
b) Calculate an estimated normal weight for the emaciated 

patient
c) Feed the best quality dog food ad libitum 
d) Prescribe thiamine, vitamin B complex, as well as 

multivitamin and mineral supplement
e) Educate care takers regarding the symptoms and risks of 

refeeding syndrome

6. Within how many days after starting to feed the animal 
again are symptoms of RFS typically noticed?
a) 2
b) 3
c) 4 
d) 5
e) 6

7. Which one of the following statements regarding 
electrolyte disorders associated with RFS is CORRECT?
a) Hypomagnesaemia results in a reduction of 

Select one answer:
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2,3-diphosphoglycerate production
b) Respiratory failure results from less available 

ATP associated with a severe hypokalaemia
c) Patients with symptoms of hypophosphataemia 

require subcutaneous phosphate replacement
d) While phosphorus is being administered, watch 

out for tetany, hypotension, hypermagnesaemia 
and hypernatraemia 

e) Hypophosphataemia, frequently with 
hypokalaemia and hypomagnesaemia, is the 
underlying cause of RFS 

8. Which one of the following statements 
regarding fluid disorders associated with RFS is 
INCORRECT?
a) Extravasation of fluid into the interstitial space 

may mask hypoproteinaemia
b) Diuresis of additional extracellular fluid at the 

start of refeeding leads to dehydration 
c) Insulin secretion due to sudden carbohydrate 

infusion leads to sodium and fluid retention
d) Using excessive sodium containing fluids can 

exacerbate extracellular fluid accumulation
e) It may lead to pulmonary oedema, respiratory 

compromise and cardiac failure

9. Which of the following statements regarding the 
treatment of RFS is CORRECT?
a) Oral repletion of deficient minerals may be the 

most effective route in severe cases or patients 
with gastrointestinal complications 

b) A patient can rapidly become hypoglycaemic, 
especially with additional sources of glucose 
via dextrose in IV fluids or drugs that can affect 
serum glucose such as corticosteroids and beta-
blockers

c) Seizure prevention or treatment for neurologic 
signs and symptoms is contraindicated 

d) Underlying renal failure might lead to early 
development of RFS and these patients 
should therefore receive parenteral mineral 
supplementation before renourishment 
commences 

e) Supplementation of an underlying thiamine 
deficiency, likely in patients malnourished 
over a period of a month or more, is strongly 
recommended 

10. Feeding a starved or longstanding malnourished 
animal
a) has to be done gradually over 2–3 days
b) does not require addition mineral and vitamin 

supplements
c) has to be calculated according to estimated ideal 

weight, divided into 4 meals 
d) requires predominantly a fat based diet for 

several months
e) requires monitoring of daily intake and weight 

gain only.



6 7

Ju
ly 

20
13

  

7
t

h S
A

 V
e

t
e

r
in

A
r

y
 &

 P
A

r
A

V
e

t
e

r
in

A
r

y
 C

o
n

g
r

e
S

S
 

7th SA VeterinAry 
& PArAVeterinAry 

CongreSS

V
e

terinary & ParaVeterinary C
o

n
g

r
es

s

the

biggest veterinary 

congress that 

provides up to date 

CPD for all your 

expectations!

19-22 AUgUSt 2013
Boardwalk Conference Centre 

Port elizabeth

to regiSter go to 

www.SAVetCon.Co.zA 

CliCk on 

7th CongreSS logo
organised by: 

Petrie Vogel
tel: +27 12 346 0687
petrie@savetcon.co.za
www.savetcon.co.za

extensive 

programme 

available on 

website

 Small animals
 equines
 Poultry
 reproduction
 the Food Chain
 wildlife
 Veterinary nurses

Don’t miSS oUt!

7thCongress_advert_13May2013.indd   1 5/13/2013   3:57:05 PM



8


