
Abstract

Hypoglycaemia is perhaps the most common

complication of diabetes management. Often fatal, this

condition can easily be prevented and managed. This

paper reviews recent advances in understanding the

causes of iatrogenic hypoglycaemia in diabetes, and the

clinical risk factors associated with it. It provides a simple

framework to help classify and asses these causative and

risk factors. Also discussed are relevant non-

pharmacological and pharmacological strategies to help

prevent and manage hypoglycaemia.
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Introduction
Often undetected, under reported and poorly

understood, hypoglycaemia is perhaps the most

common adverse event encountered in diabetes care.

As newer drugs are made available to use, in an ever-

widening array of permutations and combinations, the

risk of hypoglycaemia rises. This is especially so in the

modern climate of result-oriented praxis, focusing on

the end result of achieving the glycaemic triad of

HbA1c, fasting glycaemia and post prandial glycaemia.

Proponents of this numerophile strategy often neglect

two other, equally important, glycaemic markers or

targets- glycaemic variability (GV), and

hypoglycaemia, which must be minimized in trying to

achieve tight glucose control. All five components of

the Glycaemic Pentad (Table-1) are equally important

in improving cardiovascular and other therapeutic

outcomes, and reducing complication rates, in people

with diabetes.

Definition
Various professional and regulatory bodies differ in their

cut off levels for the definition of hypoglycaemia. The

American Diabetes Association (ADA) defines it as "any

abnormally low plasma glucose concentration that

exposes the subject to potential harm", and proposes a

threshold of <70mg%.1 The European Medicines Agency

recommends a lower threshold of <60mg% for definition

of hypoglycaemia.2

Incidence
There is great variation in the reported incidence of

hypoglycaemia across the globe. This is to be expected,

keeping in mind the diversity of diabetes itself, as well as

the wide spectrum of management options used to

control glycaemia. The Diabetes Audit and Research in

Tayside, Scotland (DARTS) study reported a prevalence of

hypoglycaemia of 7.1% in type 1 diabetes mellitus

patients, 7.3% in type 2 diabetes mellitus patients on

insulin, and 0.8% in those on oral sulfonylurea.3 Closer

home, the OBSTACLE hypoglycaemia study from India

reports a prevalence of 41.37% of hypoglycaemic

symptoms in persons taking sulfonylurea therapy for type

2 diabetes.4

Classification
Hypoglycaemia can be classified as being biochemical,

symptomatic, or both, based upon the presence or

absence of symptoms, and corroborative glucose

monitoring results.

Another classification, based upon the severity of the

condition, adjudged by the need for external help or

assistance, is detailed by the ADA. A hypoglycaemic

episode could be:1

1) Severe hypoglycaemia — An event requiring assistance

of another person to actively administer carbohydrate,

glucagon, or other resuscitative actions. 

2) Documented symptomatic hypoglycaemia — An event

during which typical symptoms of hypoglycaemia are

accompanied by a measured plasma glucose

concentration <70mg/dl.

3) Asymptomatic hypoglycaemia — An event not

accompanied by typical symptoms of hypoglycaemia but
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Table-1: The Glycaemic Pentad.

Fasting glycaemia

Post prandial glycaemia 

Glycated haemoglobin (HbA1c)

Glycaemic variability (lack of )

Hypoglycaemia (lack of )



with a measured plasma glucose concentration <70mg/dl 

4) Probable symptomatic hypoglycaemia — An event

during which symptoms of hypoglycaemia are not

accompanied by a plasma glucose determination (but

that was presumably caused by a plasma glucose

concentration <70mg/dl). 

5) Relative hypoglycaemia — An event during which the

person with diabetes reports any of the typical symptoms

of hypoglycaemia, and interprets those as indicative of

hypoglycaemia, but with a measured plasma glucose

concentration >70 mg/dl. 

Importance
Hypoglycaemia is much more than an acute complication

of diabetes, or a momentary uncomfortable symptom to

be tolerated. The condition fully fits the bio-psychosocial

model of disease, as it has significant biological,

psychological social effects (Table-2). Researchers have

reported a six fold higher incidence of death, increased

costs of medical care, and loss of productivity due to

hypoglycaemia.5

Causes and Risk Factors of Hypoglycaemia
Hypoglycaemia is often perceived as an inevitable part of

diabetes management. A knowledge of lifestyle, medical-

and drug-related causes and risk factors associated with

hypoglycaemia, however, can help minimize the

frequency of occurrence. Most of the factors listed in

Table-3 are modifiable or manageable, and many of them

require only educational, as opposed to pharmacological,

interventions. Achieving harmony between diet, physical

activity, anti- diabetic therapy, and medication for

comorbid conditions or complications, is the key to

minimizing hypoglycaemia. This can be done even while

aiming for tight glycaemic targets, provided prudent use

is made of available monitoring, investigational, and

therapeutic strategies.

Symptoms
To prevent and manage hypoglycaemia, we must be able

to detect it in time. One must be aware of the various

symptoms which characterize hypoglycaemia. These are

classified based upon the operating pathophysiology

mechanisms (neuroglycopenia, adrenergic counter

regulation), as well as time of occurrence (symptoms

suggestive of nocturnal hypoglycaemia).6
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Table-2: Bio-psychosocial effects of hypoglycaemia.

Biological Cardiovascular system � Arrhythmogenic
� Pro-ischaemic
� Pro-thrombotic

Nervous system � Cognitive impairment
� Acute
� Chronic
� Epileptogenic
� Cerbrovascular accident (CVA). mimic

Retina � Pro-apoptotic

General � Pro inflammatory
� Endothelial toxin 

Psychological � Poor quality of life 
� Fear of hypoglycaemia
� Difficulty in prayer/mediation
� Impaired sleep quality

Social � Impact on employment
� Productivity
� Impact on driving 
� Accidents
� Impact on travel 
� Impact on recreation/sports

Table-3: Causes and risk factors of hypoglycaemia in diabetes.

1 General � Elderly
� Hospitalized patients
� Female gender
� Duration of Diabetes

2 Lifestyle � Inappropiate meal

-Quantity

-Quality

-Timing
� Inappropriate Physical Activity

-Intensity

-Duration

-Timing

3 Drug � Inappropriate choice of

-Drug class

-Dosage

-Timing of Administration

-Combination of Drugs

4 Comorbidity �Medical

-Renal impairment

-Hepatic impairment

-gastrointestinal impairment (gastro paresis)
� Endocrine

-Hypopituitarism

-Hypothyroidism

-Hypoadrenalism
� Neurological

-Sleep

-Cognitive impairment

-Autonomic neuropathy

5 Concomitant Medication � Alcohol
� Complementary medicine
� Sedatives
� Other molecules with drug-drug interactions

6 Hypoglycaemia � Prior h/o hypoglycaemia
� Impaired awareness of hypoglycaemia (IAH)

7 Management strategy � Polypharmacy
� Tight HbA1c control



The glycaemic threshold for activation of glucagon and

epinephrine secretion as glucose levels decline is

normally 65-70mg/dl, and adrenergic symptoms tend to

precede neuroglycopenic complaints, which occur below

50mg%. However, there is considerable variation

symptom perception of hypoglycaemia among patients.

Patients with poor glycaemic control can also experience

symptoms of hypoglycemia at plasma glucose levels >70

mg/dl. Conversely, those with antecedent hypoglycaemia

may develop impaired awareness of hypoglycaemia (IAH)

which reduces their ability to sense symptoms. This is true

of persons with autonomic neuropathy as well.6

Prevention and Management 
Primary prevention of hypoglycaemia is of utmost

importance, especially in today's therapeutic climate of

aggressive polypharmacy-based strategies and tight

glycaemic targets. Observance of simple precautions,

related to self-management of diabetes as well as drug

prescription, helps in reducing the incidence of

hypoglycaemia (Table-4). The common threads running

through all these suggestions are comprehensive patient

education, and prudent physicians' prescription. If

hypoglycaemia does occur, secondary prevention with

oral carbohydrates, either simple or complex

carbohydrates is required. If secondary prevention fails to

correct the condition (i.e. prevent progression of minor

degree of hypoglycaemia to major hypoglycaemia,

requiring external assistance) tertiary prevention is

needed. This may take the form of further oral

carbohydrate intake or pharmacological management8

(Table-5).

Conclusion
Hypoglycaemia is a common occurrence in day to day

diabetes care. Its myriad symptoms and multi-syndrome

effects make it a significant diagnostic and therapeutic

challenge for people with diabetes, and their health care

providers.
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Table-4: Prevention of hypoglycaemia in diabetes.

Non-Pharmacological

1 Self discipline � Regular meals
� Regular physical Activity
� Regular medication intake

2 Self awareness of � Causes of hypoglycaemia
� Symptoms of hypoglycaemia
� Risks of hypoglycaemia

3 Self monitoring � Blood glucose awareness training
� Self monitoring of blood glucose
� Record keeping

4 Self management � Oral carbohydrate intake: simple and complex

carbohydrates

5 Shared decision making � Two-way communication with health provider
� Shared decision making related to treatment 

srategies and treatment goals

6 Support system � Diabetes education of family members, friends, 

colleagues
�Availability of easy to use carbohydrates, SC glucagon
� Use of trained sniffer dogs

Pharmacological

1 Choice of drug � Prefer insulin analogues to traditional insulin
� Prefer incretin based therapy to sulfonylureas
� Prefer insulin sensitizers to secretagogues
� Prefer alpha glucosidase inhibitors

2 Choice of dose � Use of low dose regimes
� Use step up dosage schedules to fixed dosage 

schedules
�Use small frequent doses instead of single large dose
� Allow patient empowerment of discretion in dose

adjustment

3 Choice of timing �Minimize drug meal time gaps
� Appropriate match between drug dosage and 

physical activity
� Allow patient empowerment/discretion in 

adjustment of timing

4 Choice of drug combinations � Avoid secretagogue and insulin combination

Table-5: Management of hypoglycaemia.

Oral carbohydrates

Simple sugars

Complex

carbohydrates

Parenteral drugs 

Approved drugs

Improvised drugs

� Buccally absorbed

liquids/solids, e.g., honey,

chewable toffees/ candy
� Orally absorbed liquids,

e.g., dextrose drink, fruit

juice.
� Orally absorbed solids, e.g.,

chocolates
� Liquids, e.g., meal

substitutes
� Solids, e.g., biscuits, bread.
� Parenteral drugs 

� IV dextrose 50%,

25%,10%,5%
� Glucagon SC/IM

� IV hydrocortisone
� SC adrenaline
� SC terbutaline

� For immediate correction of

symptoms

� To be taken stat, and 3-hourly,

to prevent delayed

hypoglycaemia with long acting

drugs

� 1 ml of 25% dextrose IV is

usually sufficient to combat

correct neuroglycopenia.
� 1 g glucagon is indicated for

persons with body weight >

25kg or age >6-8 years
� 0.5 g glucagon is indicated for

lighter or younger persons
� These may be used in extreme

emergency conditions only



2005; 28: 1245-9.

2. Amiel SA, Dixon T, Mann R, Jameson K. Hypoglycaemia in type 2

diabetes. Diabet Med 2008; 25: 245-54.

3. Noh RM, Graveling AJ, Frier BM. Medically minimizing the impact

of hypoglycemia in type 2 diabetes: a review. Expert Opin

Pharmacother 2011; 12: 2161-75. 

4. Kalra S, Deepak MC, Narang P, Singh V, Uvaraj MG, Agrawal N.

Usage pattern, glycemic improvement, hypoglycemia, and body

mass index changes with sulfonylureas in real-life clinical practice:

results from OBSTACLE Hypoglycemia Study. Diabetes Technol

Ther 2013; 15: 129-35.

5. Dejager S, Schweizer A. Minimizing the risk of hypoglycemia with

vildagliptin: Clinical experience, mechanistic basis, and

importance in type 2 diabetes management. Diabetes Ther 2011;

2: 51-66.

6. Davis SN, Mann S, Briscoe VJ, Ertl AC, Tate DB. Effects of intensive

therapy and antecedent hypoglycemia on counter regulatory

responses to hypoglycemia in type 2 diabetes. Diabetes 2009; 58:

701-9.

7. Latt TS, Kalra S. Managing diabetes during fasting - A focus on

Buddhist Lent. Diabetes Voice 2012; 57: 42-5.

8. Kedia N. Treatment of severe diabetic hypoglycemia with

glucagon: an underutilized therapeutic approach. Diabetes

Metab Syndr Obes 2011; 4: 337-46.

9. Choudhary P, Amiel SA. Hypoglycaemia: current management

and controversies. Postgrad Med J 2011; 87: 298-306.

Vol. 64, No. 9, September 2014

Hypoglycaemia in diabetes 1093


