
 

 

 

 

HYPOGLYCEMIA 

 

“The Disintegration of Persistence of Memory”, Salvador Dali, 1952-54, Oil on canvas. 

The Salvador Dali Museum, St. Petersburg, Florida 

 

As sleep is broken when a sudden light 

strikes on closed eyes and, broken, 

flickers before it dies, 

 

so my imaginings grew faint within me 

as soon as a light, far brighter 

than the light we know, struck my face. 

 

I was turning to discover where I was 

When a voice said: “Here is your ascent,” 

and drew me away from any other thought. 

 



It raised in me the overwhelming wish – 

a wish that cannot rest short of its goal – 

to behold the one who spoke. 

 

But as before the sun, which weighs upon our eyes, 

veiling its form in an excess of light, 

so, before him, my power of sight fell short. 

 

This divine spirit is directing us 

toward the ascent without our even asking, 

concealed in his own shining. 

 

Dante Alighieri, “Purgatorio”, XVII, 40-57(1306-1317). 

 

Dante is suddenly awakened from his fevered dreams by the blinding light of a guardian 

angel who has come to guide Virgil and himself out of the third terrace of purgatory, that 

of wrathful and onto to the fourth terrace, that of the of slothful. Robert Hollander 

explains, “Just as a dreaming sleeper, awakened by a sunbeam, loses his hold on his 

dream in bits and pieces before it utterly disappears, so was Dante jarred from his 

visionary sleep by the sudden brightness of the Angel of Mercy. This angelic light 

outshines even that of the sun, explains Benevenuto (an early commentator on Dante’s 

“The Divine Comedy” in 1380), because an Angel gives off light more splendid than any 

light found in the world” 

 

Dante was fascinated by the mind and the tricks it can play, particularly that state of 

mind between dreaming and awakening. As the dreamer awakens he loses control of his 

dream at first in “bits and pieces”, like Dali’s “Disintegration of the Persistence of 

Memory” and momentarily finds himself in a twilight zone between reality and another 

world, unsure of what is real and what is not. 

 

When our patients suffer from hypoglycemia their mind enters a dream like state, 

confusing, terrifying and like some Salvador Dalian image, often bizarre. When they 

awaken they will momentarily be caught between the bizarre and rapidly disintegrating 

world they have just been in and the silhouetted figures of the medical staff against the 

backdrop of the only known worldly light to rival that of the heavenly Angels, the blazing 

florescent lights of a sterile hospital environment. It is understandable that they will be 

momentarily confused and terrified. Like the calming voice of the Angel of Mercy we 

must quickly reassure our patients whist they are in this twilight zone so that their 

“imaginings grow fainter within them”. We must direct them even before they begin to 

ask. In this way they will be, like Dante, reassured in their journey from a terrifying 

“terrace of being” back into the world. 

 

 

  

 

 

 



HYPOGLYCEMIA 

 

Introduction 

 

Hypoglycemia is a medical emergency, which may be lethal if unrecognized. 

 

Any patient with confusion or an altered conscious state must have hypoglycemia 

considered in the differential diagnosis. 

 

Hypoglycemia most commonly occurs as a complication of diabetes treated with insulin 

or a sulphonylurea.     

 

Normal blood glucose levels in a person without diabetes are 3.5-7.0 mmol/L.  

 

Hypoglycaemia occurs in patients with diabetes when their blood glucose concentration 

falls below 3.5 mmol/L or is at a level low enough to cause symptoms and signs. 

 

To avoid potential hypoglycaemia, Diabetes UK recommends a practical policy of “make 

four the floor”, i.e. 4.0 mmol/L the lowest acceptable blood glucose level in people with 

diabetes. 2 

 

Hypoglycemia is readily reversed by the oral or IV administration of glucose. 

 

See also separate documents on 

 

● Insulin Overdose (in Toxicology folder).    

 

● Sulphonylurea Overdose (in Toxicology folder).    

 

● Glucose (in Drugs folder) 

 

Pathophysiology 

 

The normal fasting blood glucose level is 3.5 -7.8 mmol/L. 

 

The Four Glucose Antagonists include: 

 

1. Catecholamines. 

 

2. Growth hormone. 

 

3. Glucagon 

 

4. Glucocorticoids. 

 

 

 



Causes of Hypoglycemia: 

 

1. Drug induced (by far the commonest cause): 

 

● Insulin. 

 

● Oral hypoglycemic agents: 

 

 ♥ Sulphonylureas (i.e. the insulin secretagogues). 

 

Note that the following groups of oral hypoglycemic drugs are unlikely to 

cause hypoglycemia in the absence of concomitant insulin or 

sulphonylureas: 

 

♥ Biguanides (i.e. metformin).  

 

♥ DPP - 4 inhibitors or “gliptins” 

 

♥  (GLP-1) receptor agonists 

     

 ♥ SGLT2) inhibitors (or “Gliflozins”) 

 

♥ Thiazolidinediones (i.e. pioglitazone) 

 

♥ Glucosidase inhibitors (i.e. acarbose)   

 

● Other drug induced: 

 

 ♥ Kelocyanor. 

 

Other causes are much less common: 

 

2. Starvation especially in combination with exercise. 

 

3. Endocrine related: 

 

● Insulinomas. 

 

● Addisons/adrenal insufficiency 

 

● Pituitary failure. 

 

4. GIT related: 

 

● Acute liver failure (severe). 

 

● Primary gastrointestinal disease with malabsorption (e.g. coeliac disease) 



 

5. Prolonged seizure activity, remember however that hypoglycemia may be the 

 cause of seizures. 

 

Risk factors: 

 

Hypoglycaemia can occur at any time of the day or night in those patients who are on 

diabetic medications, including any of the insulins or insulin secretogogues.  

 

Factors that increase the risk of hypoglycaemia include:  

 

1. Inappropriately high doses of insulin or insulin secretogogue. 

 

2. Forgotten or delayed meals, or insufficient carbohydrate (especially if taking 

rapid-acting insulins or insulin secretogogues).  

 

3. Vigorous and/or prolonged exercise 

 

4. Alcohol consumption:   

 

 ● Alcohol consumption can suppression of gluconeogenesis. 

 

 Excessive alcohol consumption by insulin or sulfonylurea treated patients 

 with diabetes may result in severe hypoglycemia.  

 

This situation can be particularly dangerous when the individual is 

intoxicated and unable to recognize and appropriately treat the symptoms 

of hypoglycemia.  

 

In general, patients consuming alcohol are advised to limit their 

consumption and to ensure that they eat carbohydrate, to reduce the risk of 

hypoglycemia. 

 

5. Hypoglycaemia unawareness: 

 

● Impaired awareness of hypoglycaemia (IAH) is the absence of 

 characteristic symptoms that indicate the onset of decreasing blood 

 glucose concentrations.  

 

It is associated with an increased risk of severe hypoglycaemia.  

 

It is most common in people with insulin-treated diabetes of > 10 years. 

 

The prevalence of IAH increases with duration of diabetes and is much 

more common in type 1 than in type 2 diabetes 

 



Hypoglycaemia unawareness may also follow repeated episodes of short-

duration mild hypoglycaemia. 

 

Clinical Features 

 

Clinical features of hypoglycemia include: 

 

1. Increased sympathetic activity:  

 

 ● Pallor. 

 

 ● Sweating 

 

 ● Tachycardia/ palpitations 

 

 ● Anxiety 

 

 ● Dilated pupils  

 

 ● Tremor 

 

 ● Hunger 

 

2. CNS symptoms:  

 

 ● Confusion 

 

 ● Slurring of speech 

 

 ● Odd/ bizarre behavior   

 

 ● Seizures 

 

 ● Coma. 

 

Severity: 

 

Hypoglycaemia is considered mild if the patient can recognize symptoms and can self-

treat.   

 

Hypoglycaemia is considered severe when the episode of low blood glucose renders the 

patient unable to self-treat due to confusion or loss of consciousness. These patients 

require the assistance of another person. 

 

If hypoglycemia is severe and prolonged brain damage and death may occur. 

 



Beware of patients on beta-blockers as these can mask early adrenergic warning 

symptoms leading to sudden and unexpected neuro-glycopenic symptoms. 

 

Investigations 

 

1. A finger capillary blood test at the bedside is all that is required to make the 

diagnosis. 

 

● If the blood glucose level is < 3 mmol /L, yet the patient is asymptomatic, 

confirm the result with a second test. 

 

2. If the clinical situation allows take blood for a glucose level to confirm and 

 document the hypoglycemia. 

 

3. Evaluation of levels of insulin (high) and C-peptide (low) is useful in confirming 

intentional overdoses when this is unknown but suspected. 

 

Management 

 

All adult diabetics with a blood glucose level <  4.0 mmol/L with or without symptoms 

of hypoglycaemia should be treated. 

 

Adult diabetics who have poor glycaemic control may start to experience symptoms of 

hypoglycaemia above 4.0 mmol/L. Note, however, that there is no evidence that the 

thresholds for cognitive dysfunction are “reset” upwards; therefore the only reason for 

treatment at levels > 4 is symptomatic relief. 

 

If the patient is conscious, not confused and is able to take oral food and fluids: 

 

1. Give a quick acting oral sugar: 

 

 Options include:  

 

 ● 15 grams of glucose paste 

 

 ● 3 -4 heaped teaspoons of sugar in water  

 

 ● 1 tablespoon of honey 

 

 ● 6 -7 jelly beans  

 

 ● 200 mls of normal soft drink (i.e not “diet” soft drink0 

 

 ● 200 mls of pure fruit juice  

 

Note that chocolate (sadly) is no longer recommended for the treatment of 

hypoglycaemia. It  contains quick acting carbohydrate abut also fat; and the 



addition of fat has been shown to slow the absorption of quick acting 

carbohydrate. 2 

 

Sugar (i.e glucose + fructose) dissolved in water is not an effective treatment for 

patients taking acarbose as this agent prevents the breakdown of sucrose to 

glucose in the gut, (and so no glucose is absorbed). These patients need to be 

treated specifically with glucose. 

 

If after 10 - 15 minutes the blood glucose measurement remains less than 4 

mmol/L the treatment should be repeated. 

 

2. Follow with a long acting oral carbohydrate: 

 

Once the blood glucose measurement returns to normal a longer-acting 

carbohydrate should be given to the patient to prevent recurrent hypoglycaemia. 

 

 Options include:  

 

● Bread / sandwich 

 

● Biscuits  

 

● Dried fruit 

 

● Yoghurt 

 

● 200 - 300 ml glass of milk (not soya) 

 

● Normal meal if due (but must contain carbohydrate). 

 

Normal diabetes therapy should not be interrupted but might need readjustment 

depending on the cause of the hypoglycaemia. 

 

If the patient has an altered conscious state and/or is unable to take oral food or fluids: 

 

1. Usual attention to ABC as indicated. 

 

● IV access:  

 

 Whenever possible use a larger (e.g. cubital fossa) vein. Superficial 

thrombophlebitis may follow injection into smaller hand veins. 

 

If time permits a blood sample should ideally be drawn taken to confirm 

hypoglycaemia (especially if there is any suspicion that the person may be 

currently under the influence of alcohol), but this should never delay 

treatment that is urgent.   

 



3. Glucose: 

 

Adults:  

 

● Give 25 - 50 mls (i.e 12.5 - 25 grams) of 50% dextrose IV. 

 

Children:  

 

● Glucose 10% 2-5 mL/kg bolus IV is preferred for children. 1  

 

The excessive use of glucose 50% has caused deaths in children due to 

 hyperosmolality. 

 

Patients should wake within 4 - 5 minutes following IV glucose. 1 

 

Persistent hypoglycemia may require a second dose, or an infusion of 10% 

glucose.  

 

4. Glucagon: 

 

If unable to gain IV access, IM glucagon may be used. 1 

 

● For children greater than 5 years and adults, give 1 mg IM  

 

● For children less than 5 years, give 0.5 mg IM. 

 

 Glucagon should have an effect within 6 minutes. 

 

Failure to respond may indicate the patient has insufficient hepatic stores to 

respond to glucagon, therefore intravenous glucose is the second-line treatment. 

If intravenous glucose is not available immediately, a second glucagon dose may 

be administered 20 minutes after the first. 

 

5. When recovered, give some longer acting glucose:  

 

● If the patient is conscious and able to swallow, they should be given food 

 to prevent the recurrence of hypoglycaemia. 

 

6. Patient reassurance: 

 

● When patient awakes it is important to orientate and reassure them.  

 

● Obtain a history, when able, to try and establish the cause of the 

hypoglycemia. 

 

7. Failure of recovery: 

 



 If hypoglycaemia is prolonged and/ or severe and/or associated with a seizure, 

 recovery of full consciousness and cognition may take several hours, despite 

 restoring the blood glucose concentration to normal. 

 

If the patient does not quickly recover, also consider the following: 

 

● Other associated pathology: 

 

 ♥ Stroke/  trauma 

 

● Secondary pathology: 

 

 ♥ Brain damage (due to prolonged hypoglycemia / hypoxia) 

 

● The possibility of intentional overdose should be kept in mind.  

 

 ♥ Insulin overdose may be more common than generally appreciated, 

 and a cases can go unrecognized. 

 

8. Determine the cause of the hypoglycaemia: 

 

● Is there an underlying illnesses that increases the risk of hypoglycaemia. 

 

● Consider whether the patient’s medication needs to be reviewed.  

 

● Consider whether a diabetes educator is required, for understanding/ 

 compliance   

 

9. Patients with hypoglycemia unawareness: 

 

● Awareness of hypoglycaemia may be partially restored if good glucose 

 control (free of all hypoglycaemic events) can be established in the weeks 

 to months following the recognition of hypoglycaemia unawareness. A 

 continuous glucose monitoring system can assist in recognizing patterns 

 and times of hypoglycaemic risk. 

 

● A person with hypoglycaemia unawareness should in general be advised 

 to cease driving until they can demonstrate no hypoglycaemia over a 6-

 week period and restoration of hypoglycaemia awareness.  

 

A person with hypoglycaemia unawareness should have their fitness to 

drive assessed and monitored by a medical practitioner with expert 

knowledge in diabetes management (endocrinologist or diabetes 

specialist).  

 



● Occupational implications also need to be considered, particularly if these 

 people are required to operate heavy machinery and equipment in the 

 workplace 

 

Disposition: 

 

Patients should be observed for at least 4 hours with 1 - 2 hourly blood glucose level 

checks 

 

If the hypoglycaemia was due to sulfonylurea or long acting insulin therapy then the 

risk of hypoglycaemia may persist for up to 24 - 36 hours following the last dose, 

especially if there is concurrent renal impairment. 

 

Patients may be discharged providing:  

 

● There has been an adequate period of observation. 

 

● A clear cut cause due to medication dosing /skipping meals etc. has been 

 established, (if there is any doubt as to the cause patient must be admitted). 

 

● After appropriate education. 

 

● Patient is reliable and can be discharged in care of others for further 

 observation. 

 

● Adequate follow up can be provided. 

 

Admission will be necessary when:   

 

● Symptoms recur. Keep in mind the possibility of intentional insulin overdose. 

 

● The cause of the hypoglycemia is unclear 

 

● There has not been full resolution of symptoms 

 

● Adequate post discharge supervision cannot be guaranteed. 

 

● The hypoglycemia has been caused by an agent with a prolonged duration of 

action, (either oral medication or long acting insulin)  

 

The need for referral to the diabetic educator should also be considered in cases of 

medication or dietary error in diabetic patients. 

 

 

 

 

 



Appendix 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example of a “Hypo Kit” 

 

Areas of good practice have successfully used “hypo boxes” for the management of 

hypoglycaemia (Baker et al, 2007). These boxes should be placed in a prominent place 

e.g. on resuscitation trolleys and be brightly coloured for instant recognition. They 

should contain all the equipment required to treat hypoglycaemia including cartons of 

fruit juice, IV cannulas, glucose solutions and glucagon.   
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