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Introduction

Hypoglycaemia is defined as a blood glucose concentration of less 
than 3.3 mmol/l (60 mg/dl). It is a common complication in the 
treatment of insulin-dependent diabetes mellitus and a frequent, 
but poorly recognised cause of weakness and collapse. 

In the critically ill or sedated patient, hypoglycaemia is a clinically 
silent, yet life-threatening, disorder that necessitates swift and 
decisive treatment to prevent lasting neuronal damage. Weakness, 
trembling, altered state of consciousness, collapse and seizures are 
the most frequent clinical manifestations of hypoglycaemia. It is 
typically a result of: 

(1) decreased glucose production 
•	 inadequate dietary intake of glucose 

or other gluconeogenic substrates 
(e.g. anorexia in neonates or toy  
breeds) 

•	 impaired hepatic gluconeogenesis 
(e.g. portosystemic vascular 
anomalies, hepatic failure),

•	 impaired glycogenolysis (glycogen 
storage disease Type IV

•	 deficiency of glucose counter-
regulatory hormones, e.g. cortisol or 
glucagon)

(2) excessive glucose utilisation 
•	 increased endogenous insulin 

production (insulinoma, 
nesidioblastosis) 

•	 excessive insulin administration 
(especially in cats undergoing diabetic 
remission) 

(3) combination of the above mechanisms (e.g. sepsis 
or uraemia). 

Many causes of hypoglycaemia span the above mechanisms and the 
list of differential diagnoses are therefore given according to the 
DAMNIT system for dogs and cats (Table 1). The cause is frequently 
evident after reviewing the history, signalment, physical examination 
and minimum clinicopathological database (complete blood count, 
serum biochemistry profile and urinalysis), but a small proportion of 
cases needs advanced diagnostic testing. 

The topic of canine and feline hypoglycaemia has been extensively 
reviewed in recent textbook chapters by the author1-3. 

This paper presents an overview of the basic pathophysiology of the 
differential diagnoses for hypoglycaemia and describes a rational 
problem-oriented approach to its diagnosis and emergency 
treatment. 

1

Johan P. Schoeman BVSc, MMedVet, PhD, DSAM, DECVIM-CA, MRCVS

Differential diagnoses and management of 
hypoglycaemia in dogs and cats

Table 1: Causes of hypoglycaemia according to the DAMNIT 
classification system

Plausible pathophysiological causes are indicated as follows:

*Decreased glucose production; # Increased glucose 
utilisation; ¶ Analytical errors
§ Combination of decreased glucose production and 
increased glucose utilisation

Developmental
Hepatic vascular anomalies*
Glycogen storage diseases*
Artefactual
Prolonged sample storage#

Delayed serum separation#

Laboratory error¶

Uncalibrated handheld glucometer¶

Miscellaneous
Severe polycythaemia#

Prolonged starvation or malnutrition*
Metabolic
Hepatic insufficiency*
 Acute liver failure (Benzodiazepine therapy in cats)

Portovascular anomaly
 Chronic liver fibrosis/cirrhosis
Hypoadrenocorticism*
Hyposomatotropism*
Refeeding syndrome#

Renal failure§

Neoplastic
Pancreatic beta cell tumours (insulinoma)#

Extra-pancreatic neoplasia#

 Hepatoma
Idiopathic hypoglycaemia
Neonatal hypoglycaemia§

Beta cell hyperplasia (Nesidioblastosis) #

Iatrogenic
Excess insulin therapy#

Sulphonylurea therapy#

Therapy with other oral hypoglycaemic drugs, acarbose*, 
metformin#

Propranolol therapy*
Infectious
Sepsis§

Chemotherapy-associated neutropenia
Severe pneumonia
Peritonitis, etc.

Toxic
Ethylene glycol poisoning*
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Pathophysiology 

Glucose represents the major source of energy for mammalian cells. 
It is obtained directly from the diet when carbohydrates are 
catabolised to glucose for absorption and transport to the liver and 
other organs. In addition, the liver produces glucose from substrates 
such as amino acids via gluconeogenesis and glycogen via 
glycogenolysis. Glucose is stored in the liver and muscle as glycogen. 
Blood glucose levels are regulated by dietary intake, hormones such 
as insulin, glucagon, catecholamines, cortisol and growth hormones 
and by tissue utilisation. 

Brain cells and red blood cells are heavily dependent on glucose as 
an energy source. In fact, although the brain only constitutes 2% of 
the total body mass, it utilises 25% of the total body glucose4. The 
brain relies on a large and sustained supply of glucose, because it has 
three times the metabolic rate of peripheral tissues, yet contains 10-
30% less glucose5. Mammalian cells and especially the blood brain 
barrier (BBB) are generally impermeable to polar molecules, therefore 
the transport of glucose across cell membranes require specific 
transport proteins. The endothelium of the BBB appears to have the 
highest concentration of glucose transporters of all mammalian 
tissue. Two classes of glucose transport proteins have been described: 
the sodium dependent glucose co-transporter, expressed in the 
kidney and small intestines and the facilitative glucose transporter 
(GLUT) expressed by most other cells. Different isoforms of this latter 
transporter exist, of which GLUT 4 that transports glucose into 
muscle and adipose tissue under the influence of insulin, is the most 
clinically relevant6.  

When blood glucose concentrations decline, glucosensors are 
stimulated. These initiate neuro-hormonal compensatory 
mechanisms that increase plasma glucose concentrations, increase 
glucose delivery to and uptake by the brain and alter glucose 
metabolic pathways. This compensatory response firstly involves a 
decrease in insulin secretion with resultant increased glucagon 
concentration that induces hepatic glycogenolysis and 
gluconeogenesis. Secondly, epinephrine and norepinephrine are 
released at the onset of hypoglycaemia. Like glucagon, epinephrine 
release promotes hepatic glycogenolysis and gluconeogenesis, but 
will also stimulate muscle glycogenolysis, lipolysis and ketogenesis. 
It also mobilises gluconeogenic precursors (lactate, alanine and 
glycerol) and inhibits glucose utilisation by insulin-sensitive tissues. If 
hypoglycaemia persists for longer, a third mechanism, namely the 
secretion of cortisol and growth hormone is initiated7. This robust 
cortisol response to hypoglycaemia has also been shown in natural 
canine infection8. In certain circumstances, these physiologic 
safeguards fail and hypoglycaemia develops.

Hypoglycaemia and the cardiovascular response

Hypoglycaemia in humans and animals is usually accompanied by an 
increased sympathetic tone that is characterised by, among other 
signs, anxiety, mental confusion and tachycardia. In contrast, several 
studies in humans have shown an association between 
hypoglycaemia and bradycardia. This phenomenon has also been 
described in a number of cats. A 17-year-old DSH cat being treated 
for diabetes mellitus with insulin was also given carbimazole and 
propranolol. 

It presented moribund with severe hypoglycaemia (1.29 mmol/l) and 
bradycardia of 80 bpm9. Heart rate increased almost instantaneously 
upon IV dextrose infusion. Moreover, two of three hypoglycaemic 
cats with hepatic necrosis following benzodiazepine therapy were 
also bradycardic10. A failure in the catecholamine counter regulatory 
response is implicated in the concomitant bradycardia.

Methods of measurement

A diagnosis of hypoglycaemia is made by documenting a subnormal 
blood glucose concentration. Misrepresentation of the patient’s true 
glycaemic status due to a laboratory or processing error is a common 
occurrence in practice. Therefore, the clinician should be aware of 
artefactual causes of hypoglycaemia such as a poorly calibrated 
handheld glucometer, polycythaemia, prolonged storage of blood or 
lack of plasma/serum separation from blood cells. Blood glucose 
concentrations obtained with most portable glucometers read lower 
than the reference hexokinase method. This difference is typically 
exacerbated as the true blood glucose concentrations increase11. 
However, the licensed Alphatrak meter showed higher concentrations 
than the reference method in 43% of measurements. Portable 
glucometers misclassified blood glucose concentrations in terms of 
hypo-, eu-, or hyperglycaemia 2.1% to 38.7% of the time12. It is 
therefore always good practice to re-sample the patient to verify 
hypoglycaemia using a reference laboratory method, before 
embarking on an extensive work-up. Blood should ideally be taken in 
fluoride oxalate tubes (grey top), but could also be taken in serum 
(red top) or heparinised plasma (green top), in which case tubes have 
to be spun down and the serum/plasma separated within 30 minutes 
after sample collection. Normal plasma glucose concentrations 
range from 2.9 to 6.5 mmol/l in dogs and 3.1 to 7.2 mmol/l in cats, 
with small variations depending on the laboratory and methodology 
used. When plasma glucose concentrations are reduced to around 
3.5 mmol/l, clinical signs indicative of sympathetic nervous system 
activation such as nervousness, tremors and tachycardia are observed 
in a range of species, including dogs and cats. When plasma glucose 
concentrations fall below 1 mmol/l, seizure activity, severe brain 
damage, coma and death can occur as a result of marked neuronal 
dysfunction and cell death.

Differential diagnoses 

1. Decreased glucose production 

This can be the result of substrate, hormone or enzyme deficiencies.

Substrate deficiencies most commonly result from malnutrition, 
inadequate food intake or liver disease. Insufficient functional 
hepatic mass (< 75%) as a result of porto-systemic vascular anomalies 
or acute and chronic liver failure, commonly cause hypoglycaemia. 
These hepatic disorders also result in impaired insulin catabolism 
that further exacerbates the hypoglycaemia. 

Inadequate production or release of insulin antagonising hormones 
such as cortisol and growth hormone can result in hypoglycaemia. 
The blood glucose concentrations in these disorders are usually only 
slightly below normal and other clinical and biochemical findings 
such as dwarfism in pan-hypopituitarism and electrolyte 
abnormalities in classic hypoadrenocorticism often predominate. 
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Isolated glucocorticoid deficiency in “atypical hypoadrenocorticism” 
presents a diagnostic challenge, unless the clinician retains a high 
index of suspicion for this disorder. 

Enzyme deficiencies are the least common causes of decreased 
glucose production. Dogs with glycogen storage diseases due to 
specific glycogenolytic enzyme deficiencies are unable to release 
glucose from the liver with resultant glycogen accumulation, 
hepatomegaly and organ dysfunction.

2. Increased glucose utilisation

A common cause of excessive glucose utilisation is increased insulin 
production by malignant pancreatic islet beta cells in cases of 
insulinoma or by hyperplastic beta cells (nesidioblastosis). 
Nesidioblastosis is an increasingly recognised syndrome in people, 
characterised by acquired non-neoplastic hyperinsulinemic 
hypoglycemia13. The syndrome is secondary to focal or diffuse, non-
neoplastic, beta cell hypertrophy and/or hyperplasia within the 
pancreas. In humans, both congenital and acquired forms have been 
described. The congenital form is associated with genetic defects, 
resulting in dysfunction of the adenosine triphosphate-sensitive 
potassium channels within the plasma membrane of pancreatic beta 
cells. Closure of these channels initiates the depolarisation of the 
plasma membrane, with subsequent opening of calcium channels 
and insulin hypersecretion.

In contrast, the cause of the acquired form is uncertain, has no genetic 
link and is associated with focal or diffuse beta cell hypertrophy. There 
is some evidence that it is associated with a regenerative response 
following pancreatic injury and it is increasingly recognised after 
gastric bypass surgery14. Pancreatic injury has also been implicated in 
the single feline case that has been described to date15. The cat’s 
syndrome was preceded by a suspected Toxoplasma gondii infection 
a few months earlier. It was a 6-year-old neutered female British 
shorthair cat that presented with acute onset weakness and mental 
dullness. Over the next 12 hours, the cat developed central blindness, 
tremors, intermittent seizures and opisthotonus. Blood sampling 
revealed a severe hypoglycaemia of 14.4 mg/dl (0.8mmol/l) with 
concomitant hyperinsulinemia (1575mIU/L; RI 10-80mIU/L). 
Exploratory laparotomy revealed a firm and oedematous left limb of 
the pancreas. Histopathology demonstrated pancreatic fibrosis with 
marked multifocal, micronodular hyperplasia of both exocrine and 
endocrine tissues. Subsequent synaptophysin immunohistochemistry 
confirmed nodular beta cell hyperplasia. Surgical resection of the left 
limb of the pancreas resulted in uneventful recovery and a 13-month 
period of euglycemic remission, during which time a random serum 
insulin concentration was normal, at 20mIU/L. 

Two potential further feline cases have been reported in the literature. 
One case, a 5-year-old female Siamese, died 36 hours after the onset 
of convulsions; multiple foci of adenomatous hyperplasia of the islets 
of Langerhans were found at necropsy16. The second case was a 
“Tajikistani street cat” seen in the United Kingdom and mentioned in 
a recent textbook chapter17.

In addition, a pancreatic beta cell tumour has been described that 
caused hypoglycaemia in a dog, not by over-secretion of insulin, but 
by over-secretion of insulin-like growth factor type II18.

Severe malarial infection in humans results in hypoglycaemia, due to 
the overproduction of insulin by the parasites and some evidence of 
elevated insulin concentrations exist in hypoglycaemic cases of 
canine babesiosis19. 

Overzealous administration of exogenous insulin to diabetic patients 
in the form of overdosing, double-dosing or persistent dosing in the 
face of anorexia are common iatrogenic causes of hypoglycaemia, 
resulting in excessive glucose utilisation. Previously well-regulated 
diabetic cats can suddenly experience bouts of hypoglycaemia due to 
dramatically reduced insulin requirements. This is due to a reversal of 
“glucose toxicity”, whereby weeks to months of insulin treatment can 
lead to a restoration in beta cell insulin secretory ability, rendering 
further exogenous insulin administration redundant and potentially 
dangerous.

The concomitant administration of sulphonylurea drugs such as 
glipizide and other oral hypoglycaemics to type II diabetic patients 
can also lead to excessive glucose utilisation and resultant 
hypoglycaemia. Xylitol, a sweetener that is increasingly found in 
sugar-free products such as gums and baked goods, is a cause of 
excessive insulin secretion and hepatic necrosis in dogs, with resultant 
profound hypoglycaemia20,21.

Hyperinsulinaemia drives glucose out of the plasma and into the cells, 
whilst simultaneously inhibiting the mobilisation of energy stored as 
amino acids, triglycerides or glycogen in muscle, fat and liver, 
respectively. This dual effect of increased utilisation and decreased 
mobilisation can lead to profound hypoglycaemia.

Hypoglycaemia insensitivity in diabetic patients

Hypoglycaemia insensitivity is a condition in human diabetic patients 
caused by impaired compensatory responses to hypoglycaemia. 
These patients develop decreased glucagon release and decreased 
hepatic responsiveness to epinephrine. Lower plasma glucose levels 
are thus endured without stimulation of normal compensatory 
mechanisms and these patients become more prone to hypoglycaemic 
episodes22,23. The author has also encountered this in some canine 
diabetics and practitioners should be on the lookout for these 
patients.   

Diagnostic approach

The most important step in solving this problem is the recognition of 
hypoglycaemia as the cause of the clinical signs. If hypoglycaemia is 
strongly suspected (yet not documented on the first occasion) the 
clinician is advised to repeat two-hourly blood glucose concentrations 
over a 12-hour period of fasting. This fasting period might have to be 
prolonged up to 24 to 72 hours. 

When hypoglycaemia (plasma glucose < 3.3 mmol/l) is confirmed, the 
sequence of diagnostic tests is mainly governed by results obtained 
after a thorough review of the history, signalment, clinical examination 
and minimum clinicopathological data findings. Additional 
diagnostics such as serum insulin concentration, ACTH response test, 
hepatic function tests, radiography, ultrasonography, blood culture 
and occasionally organ biopsies are then rationally employed on the 
basis of these initial findings.
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1. Signalment

Young animals are more prone to developing hypoglycaemia due to 
starvation, neonatal or juvenile hypoglycaemia, portosystemic 
vascular anomaly, parvovirus infection, babesiosis or glycogen 
storage disease. Middle-aged to older animals are more likely to be 
affected by insulinoma, other neoplastic conditions, acquired hepatic 
disease and hypoadrenocorticism. Bearded collies and West Highland 
white terriers may be predisposed to hypoadrenocorticism, whereas 
Yorkshire, Cairn and Maltese terriers as well as Irish Wolfhounds are 
more likely to have portosystemic vascular anomalies, while Boxers 
and Irish Setters are more likely to develop insulinoma. Young 
Norwegian Forest cats are genetically prone to glycogen storage 
disease24, whilst older Siamese cats are more likely to develop 
insulinoma25-27.

2. Historical features

Animals with hypoadrenocorticism and insulinoma usually have a 
more prolonged history (spanning a few months) of intermittent 
weakness and collapse and even peripheral neuropathy in the case of 
insulinoma. Hunting dog hypoglycaemia cases have an obvious 
history of activity-associated clinical signs in lean individuals, whereas 
parvovirus-infected dogs have a classic history of vomiting or 
diarrhoea immediately (few hours to days) preceding the weakness 
and collapsed state. Tick exposure and a short history of weakness 
associated with marked anaemia, characterises hypoglycaemia 
associated with virulent canine babesiosis28. 

Sepsis should be suspected in patients who have received 
chemotherapy or are splenectomised, those with parvovirus infection 
and those with abnormal hepatic function or endocarditis. A history 
of exposure to hypoglycaemic drugs such as propranolol or insulin or 
toxins such as ethanol, ethylene glycol and especially the ingestion of 
chewing gum containing xylitol should be borne in mind in dogs with 
acute onset weakness and collapse21. Other appropriate areas of 
questioning include; age of onset and whether siblings are affected 
(glycogen storage diseases), temporal relationship to meals 
(insulinoma, portovascular anomaly), vaccination history (parvovirus 
infection) and quality of the diet (malnutrition/starvation) or the 
presence of persistent diarrhoea (severe malassimilation).

3. Physical examination

Affected patients may show a variety of focal and generalised 
neurologic signs. The most common clinical signs are intermittent, 
brief episodes (few seconds to minutes) of altered or clouded 
consciousness (depression, coma), weakness, ataxia, collapse and 
seizures. The exact clinical signs are dependent on the rapidity of the 
fall in blood glucose, the duration of hypoglycaemia and the absolute 
blood glucose level reached – some animals can tolerate quite low 
glucose concentrations without showing clinical signs. With a rapid 
fall in glucose, additional signs such as muscle fasciculations, 
tachycardia and vomiting are observed, which are mainly attributable 
to sympathetic system activation. 

Clinical signs unrelated to the hypoglycaemia such as pyrexia, 
jaundice or bradycardia are helpful in localising the cause of 
hypoglycaemia. 

Patients suffering from insulinoma may show signs of lower motor 
neuron dysfunction, such as decreased spinal reflexes related to the 
presence of peripheral neuropathy. They are generally in very good 
body condition due to the anabolic effects of insulin, whereas patients 
with advanced renal failure or prolonged starvation are clearly 
emaciated. Failure to identify abnormalities on physical examination 
in an older, large-breed dog is an important clue to the potential 
presence of an insulin-secreting tumour.

Patients with portosystemic vascular anomalies may have small 
stature and poor growth. Acquired or end-stage chronic liver disease 
patients are also generally in poor body condition with concomitant 
jaundice and ascites. Patients with other extra-pancreatic neoplastic 
conditions are usually presented for clinical signs referable to these, 
such as hepatomegaly and other abdominal masses with or without 
ascites. Polycythaemic patients might present with brick-red mucous 
membranes and seizures. Lactating bitches with eclampsia 
(hypocalcaemia) could have concurrent hypoglycaemia. 

Hypoglycaemia should always be suspected in any dog presenting in 
status epilepticus, either as an inciting cause or as a complicating 
factor.

The cardiovascular and neurological systems should be thoroughly 
evaluated during the physical examination, because abnormalities in 
these are important differentials for weakness, collapse, syncope and 
seizures.

4. Minimum clinicopathological database

A complete haematological and biochemical profile will enable the 
confirmation of hypoglycaemia and help to rule out other causes of 
weakness and collapse such as hypo- or hypercalcaemia. Abnormalities 
such as polycythaemia, non-regenerative anaemia in the case of 
chronic kidney and neoplastic diseases or acute haemolytic anaemia 
in the case of babesiosis, marked neutropenia in the case of parvovirus 
infection and a degenerative left shift neutrophilia that might indicate 
sepsis, are all very useful pointers as to what test might have to be 
employed next.

Full serum biochemistry will elucidate potential liver involvement if 
liver enzyme activities and bile acid concentrations are elevated, 
whilst electrolyte disorders such as hyperkalaemia, hyponatraemia, 
hypercalcaemia with or without eosinophilia and lymphocytosis 
might point to hypoadrenocorticism. Elevated urea and creatinine 
concentrations in the face of unconcentrated urine, is consistent with 
chronic kidney disease or hypoadrenocorticism. Hypoglycaemic 
states caused by excessive insulin administration will often show 
hypokalaemia and hypophosphatemia, which is also present in cases 
of xylitol poisoning, but with additional profound elevations in 
hepatic enzymes21.

5. Hepatic function tests

The bile acid stimulation test is the most practical and reliable test to 
assess liver function in practice. It involves the taking of a serum 
sample, giving the patient a fatty meal and re-sampling two hours 
later. Hypoalbuminaemia, low serum urea, hyperbilirubinaemia and 
prolonged bleeding times are additional indications of hepatic 
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dysfunction. Serum cholesterol concentrations in hepatobiliary 
disease are variable; hypercholesterolaemia is seen in cholestatic 
disease, whereas hypocholesterolaemia is observed in end-stage 
liver disease.

6. Insulin concentration

Blood insulin concentrations should be below the reference interval 
in hypoglycaemic patients. When insulin is in the upper reference 
interval or above in hypoglycaemic patients, it is abnormal and a 
diagnosis of insulinoma is very likely. 

7. ACTH response test

This test is employed to assess adrenal reserve. Normal dogs should 
stimulate to serum cortisol values of at least 220 nmol/l one hour post 
exogenous ACTH injection, depending on background lifestyle stress 
and resultant adrenal size. Normal cats should stimulate to serum 
cortisol values of at least 200 nmol/l, one-hour post exogenous ACTH 
injection, depending on background lifestyle stress and resultant 
adrenal size29 Dogs and cats with hypoadrenocorticism typically have 
cortisol values of less than 30 nmol/l pre- and post ACTH. Early cases 
of Addison’s disease might still respond adequately (i.e. to levels > 30 
nmol/l) to an ACTH dose of 250 ug, which is a very unnatural and 
supraphysiological dose. Instead, an ACTH dose of 5 ug/kg is 
advised30.

8. Diagnostic imaging

Abdominal radiography is generally of limited value in detecting 
insulinomas. It is used to identify potential neoplastic conditions 
denoted by hepatomegaly, or to detect metastatic disease that might 
present as decreased serosal detail or a radiological mass-effect. 
Thoracic radiography could indicate pulmonary metastatic disease.

Abdominal ultrasonography is probably the most useful test to use in 
hypoglycaemic dogs, where the underlying cause is not immediately 
apparent after reviewing the preceding findings. It will reveal changes 
to the liver parenchyma in diseases like chronic cirrhosis or may reveal 
anomalous blood vessels consistent with portosystemic shunting. 
Ultrasound is also useful for the detection of extrapancreatic 
neoplasms such a renal adenocarcinoma, which can be associated 
with hypoglycaemia31.

Most insulinomas are quite small (<4cm) and iso-echoic compared to 
surrounding pancreatic parenchyma. The ultrasonographic detection 
of insulinomas is difficult even in experienced hands and a negative 
ultrasonographic examination does therefore not rule the condition 
out. Changes to the hepatic parenchyma and enlargement of the 
regional lymph nodes can be detected and are the most common 
potential metastatic sites for insulinoma. Intra-operative 
ultrasonography enables more accurate detection of primary 
pancreatic tumours.

Scintigraphic studies with radiolabelled somatostatin analogues can 
detect insulinomas that express these somatostatin receptors and is 
helpful in a subgroup of cases with negative ultrasonographic 
findings32,33. Low serum fructosamine can also be helpful in the 
diagnosis of insulinoma34. 

9. Blood culture

Positive blood cultures are consistent with sepsis, but it is not a very 
sensitive test. Sensitivities can be increased by taking at least three 
cultures over a 12-hour period and ensuring that blood samples are 
taken before the onset of antibiotic therapy.

10. Organ biopsies

The method of biopsy acquisition is influenced by organ size and 
degree of ascites, the suspected diagnosis and the clinical condition/
haemorrhage risk of the patient. Ultrasound-guided biopsies can be 
high-yielding procedures in diffuse disorders, such as liver cirrhosis or 
focal conditions in which suspicious lesions can be targeted. 

Fine needle aspirates are preferred in patients with bleeding 
disorders, large cavitatory lesions or abscesses and may yield 
diagnostic samples and even reveal infectious agents that can be 
missed on histopathology. 

However, in patients that can tolerate the procedure, hepatic wedge 
biopsies upon exploratory laparotomy gives the most reliable results 
and is often the only procedure resulting in a definitive diagnosis in 
diseases with subtle lesions or uneven distribution.

Management of hypoglycaemia

Emergency treatment of hypoglycaemia involves the administration 
of an IV bolus of dextrose at 0.5 g/kg. This is achieved by giving 2 ml/
kg of a 25% dextrose solution as a slow IV bolus over 5 – 10 minutes. 
(A 25% dextrose solution is made by diluting 50% dextrose in equal 
volume of 0.9% saline). Follow this up with a 2.5% constant rate 
infusion (25ml of 50% dextrose in 475 ml of isotonic fluid). 

The rate of administration should be adjusted to maintain 
normoglycemia. If the dextrose concentration required to maintain 
normoglycemia is > 5%, then a central vein (the jugular vein) should 
be used in order to minimise the risk of thrombophlebitis35.

In the case of insulinoma, excessive administration of IV dextrose 
should be avoided to prevent the potential stimulation of insulin 
release, because it will ultimately worsen the hypoglycaemia.

Glucagon infusion has been advocated for hypoglycaemia, especially 
in patients that has received an overdose of insulin36. Moreover, 
glucagon therapy is an alternative in refractory hypoglycaemia and is 
used as such in human diabetics37 and has also been shown to reverse 
hypoglycaemia in healthy Beagles38. 

Glucagon injections could become part of an emergency kit for 
owners of diabetic cats, given the current quest for tighter glycemic 
control and improved remission rates in feline diabetes mellitus39.

Frequent feeding of small meals should be instituted as soon as the 
patient is stable. 

If seizures persist following the resolution of hypoglycaemia, 
cerebral oedema might be present and IV mannitol would be 
indicated.
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MANAGING YOUR CPD COMPLIANCE
We understand that managing your CPD requirements can be a time consuming 
and somewhat frustrating process, which is why we want to introduce you to 
VetEDonline.

VetEDonline is an online CPD Management and Education Platform endorsed by 
the South African Veterinary Association (SAVA), which provide veterinarians 
with state of the art CPD Compliance and Education Solutions that assist them 
on their journey to CPD compliance.

CONTINUING PROFESSIONAL 
DEVELOPMENT FOR VETERINARIANS

As a registered veterinarian, you have a responsibility to improve your knowledge 
and skills on regular basis for the end benefi t of your patients. This responsibility 
is the driving factor behind the Continuing Professional Development (CPD) 
programme implemented by the South African Veterinary 
Council (SAVC).

VETEDONLINE SUPPORTS PRACTICING VETERINARIANS 
WITH THEIR CPD COMPLIANCE BY PROVIDING THE 

FOLLOWING SOLUTIONS AND SERVICES:

WHAT IS CPD?
CPD is a process of lifelong learning whereby a Veterinary 
or Para-Veterinary Professional systematically engages 
in activities that maintain abilities, skills and knowledge 
required for a professional practice.

HOW DOES CPD WORK?
According to the SAVC’s guidelines, veterinarians who 
enter the CPD system during their Compulsive Community 
Service, must accumulate a minimum total of sixty (60) 
CPD points, of which twenty (20) points must be Structured 
CPD, within every three-year cycle from commencement of 
the CPD system.

Visit our VetEDonline Platform for a detailed breakdown 
of your Structured and Unstructured CPD requirements.
As a practicing veterinarian, the SAVC advises that you 
continuously accumulate your CPD points as part of your 
professional development portfolio which starts during 
your community service year.

It remains the responsibility of veterinarians to keep 
record and documented proof the of their CPD activities. A 
summary of all activities is to be submitted on an annual 
basis to the council on a form that is obtainable from the 
registrar.
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What to expect as a practising 

veterinarian regarding your CPD 

requirements as set out by the SAVC?

Contact us for more information and guidance on your CPD compliance
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MULTIPLE-CHOICE QUESTIONS

SAVC CPD Accreditation Code: 
AC/0070/20

To answer the questions and obtain your CPD points for this article visit the 
Online On Demand Journals page on www.veted.online. 
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QUESTION 1 

Which ONE of the following clinical signs is NOT consistent with 
hypoglycaemia?
a. Weakness
b. Trembling
c. Altered state of consciousness
d. Seizures
e. Panting

QUESTION 2

Which ONE of the following statements is NOT a cause of 
decreased glucose production?
a. Inadequate dietary intake
b. Impaired glycolysis
c. Impaired hepatic gluconeogenesis
d. Deficiency of glucagon
e. Deficiency of cortisol

QUESTION 3

Which ONE of the following statements regarding the 
pathophysiology of glucose is WRONG?
a. Glucose represents the major source of energy for mammalian 

cells.
b. The liver produces glucose from substrates such as amino acids
c. The brain utilises approximately 25% of the total body glucose
d. Glucose is readily diffused across the blood brain barrier
e. The brain has three times the metabolic rate of peripheral tissues

QUESTION 4

Which ONE of the following statements regarding the 
neurohormonal compensatory mechanisms to hypoglycaemia 
is WRONG?
a. It firstly involves a decrease in insulin secretion
b. Next a resultant increased glucagon concentration that induces 

hepatic glycogenolysis and gluconeogenesis
c. Epinephrine release promotes hepatic glycogenolysis
d. Epinephrine release cannot stimulate muscle glycogenolysis
e. If hypoglycaemia persists for longer, a third mechanism, namely 

the secretion of cortisol and growth hormone is initiated

QUESTION 5
 
Which ONE of the following is NOT an artefactual cause of 
hypoglycaemia?
a. Poorly calibrated handheld glucometers
b. Anaemia
c. Prolonged storage
d. Lack of serum separation
e. Overnight refrigeration of blood in a sodium citrate tube

QUESTION 6
Which ONE of the following does NOT cause an increase in 
glucose utilisation?

a. Insulinoma
b. Nesidioblastosis
c. Exogenous insulin administration
d. Hyperadrenocorticism
e. Sulphonylurea drug administration

QUESTION 7 

Which ONE of the following statements regarding the 
signalment of hypoglycaemia cases is WRONG?
a. Siamese cats are prone to glycogen storage disease
b. Bearded Collies are prone to hypoadrenocorticism
c. Middle-aged dogs are more likely to be diagnosed with 

insulinoma
d. Irish Wolfhounds are prone to porto-systemic liver shunts
e. Boxer dogs are prone to insulinoma

QUESTION 8

Which ONE of the following statements regarding the 
history and physical examination of a hypoglycaemia 
patient is WRONG?
a. Hypoadrenocorticism and insulinoma tend to have more 

prolonged clinical duration prior to diagnosis
b. Xylitol ingestion can produce weakness and collapse in dogs
c. Clinical signs are also dependent on the rapidity of the fall in 

blood glucose
d. Insulinoma patients are thin due to the catabolic effect of insulin
e. Portosystemic shunt dogs are often stunted with poor growth

QUESTION 9

Which ONE of the following statements regarding 
haematological and biochemistry findings is WRONG?
a. Parvoviral diarrhoea dogs frequently present with neutropenia
b. Non-regenerative anaemia is consistent with chronic kidney 

disease
c. Hypocalcaemia is a frequent finding in dogs with 

hypoadrenocorticism
d. Excessive insulin administration can cause hypokalaemia
e. Prolonged bleeding times are consistent with functional hepatic 

impairment

QUESTION 10

Which ONE of the following statements regarding further tests 
and treatment of hypoglycaemia is WRONG?
a. Abdominal radiography is of limited value in the diagnosis of 

insulinoma
b. Blood culture is a very sensitive test for the detection of 

bacteraemia
c. Scintigraphic studies with radiolabelled somatostatin analogues 

can detect insulinomas
d. Normal dogs should stimulate to serum cortisol values of at least 

220 nmol/l one hour post exogenous ACTH injection
e. If the dextrose concentration required to maintain 

normoglycemia is > 5%, then a central vein should be used


