Diabetes

Prevention and management of
hypoglycaemia in diabetes
The benefits of strict glycaemic control in delaying the onset and progression of micro
and macrovascular complications in diabetes are undisputed1,2 but determining
appropriate HbA1c targets remains controversial. This is a particular dilemma when
treating patients who have coronary heart disease, particularly the very elderly, many
of whom are frail and have several comorbid medical disorders.3
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he principal problem associated with strict glycaemic
control and intensified therapy in management of
diabetes is the heightened risk of hypoglycaemia,
which is underestimated in everyday clinical practice.
Hypoglycaemia is a very common side-effect of insulin,
but is also associated with secretagogues such as
sulfonylureas and glinides, and in certain circumstances
(such as intercurrent illness with anorexia and prolonged
fasting) can be precipitated by any anti-diabetes drug.
Hypoglycaemia is frightening, dangerous and disruptive to
everyday life. It can cause significant morbidity and is a
major barrier to achieving and maintaining optimal longterm control.

T

Definition
A valuable and clinically relevant definition of
hypoglycaemia is based on the ability of an individual to
self-treat low blood glucose. Therefore, mild hypoglycaemia
is an episode where the affected person is able to selftreat, and severe hypoglycaemia is defined by an event that
requires external assistance.4

Frequency
The risk of mild and severe hypoglycaemia is much
higher overall in individuals with type 1 diabetes
mellitus, but the absolute number of people with insulintreated type 2 diabetes mellitus is very much greater,
so hypoglycaemia in type 2 diabetes is a much larger
clinical problem than is generally appreciated.
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In populations with type 1 diabetes, the annual
prevalence of severe hypoglycaemia is 30%, and an
incidence varying from one to three episodes per patient
per year, with the highest rate occurring in people with type
1 diabetes >15 years.5 Thus risk of severe hypoglycaemia
increases with the duration of the disorder and is greatest
at the extremes of age (the very young and very old).6
The average frequency of mild hypoglycaemia in type 1
diabetes is around two episodes per patient per week.7
Many healthcare professionals believe that people
with type 2 diabetes have a low risk of developing
hypoglycaemia, a perception that may have been
reinforced by the low rates of hypoglycaemia reported
in many clinical trials, which bear little resemblance to
everyday life. Hypoglycaemia is rare in diet-controlled type
2 diabetes but in people treated with sulfonylureas is much
higher than recognised. In well-controlled patients in the
UK Hypoglycaemia Group Study, the annual prevalence
of severe hypoglycaemia was 7% in those receiving a
sulfonylurea, which was equivalent to the frequency
observed in those who had been taking multiple injections
of insulin for up to two years. In those with type 2 diabetes
who had been treated with insulin for more than five years
the prevalence of severe hypoglycaemia was higher at 25%
—similar to that observed in people with type 1 diabetes
of short duration (<5 years)—confirming that in insulintreated type 2 diabetes the risk of severe hypoglycaemia
increases with duration of insulin therapy.
The Diabetes Audit Registry in Tayside/Medicines
Monitoring (DARTS/MEMO) group prospectively examined
hypoglycaemic events requiring emergency medical
assistance or hospital admission over a period of one year;

Table 1:

Commonest symptoms of hypoglycaemia in adults with insulintreated diabetes. In older people, neuroglycopenic symptoms may
predominate and neurological symptoms are also present.

Autonomic/
Sympatho-adrenal
Tremor
Hunger
Palpitations
Sweating

Neuroglycopenic
Incoordination
Speech difficulty
Mood changes/
odd behaviour
Confusion
Drowsiness

Neurological (older people)
Unsteadiness
Poor coordination
Blurred vision
Double vision
Slurred speech

7.3% of insulin-treated patients with type 2 diabetes
required emergency treatment, compared with 0.8%
of patients treated with sulfonylureas.8 The incidences
of severe hypoglycaemia were 11.8 and 0.9 events per
100 patient years respectively. However, this represents
the tip of the iceberg as only 10% of episodes of severe
hypoglycaemia in type 1 diabetes and 30% in insulintreated type 2 diabetes are treated by the emergency
services—most episodes are treated at home.9 Many severe
events are not reported to GPs, either by the patients10 or
by the emergency services.

Clinical features
The stress of acute hypoglycaemia provokes the
secretion of several counter regulatory hormones and
stimulates the autonomic nervous system as a measure
to preserve the supply of glucose to the brain. This
generates typical autonomic and neuroglycopenic
symptoms that are associated with hypoglycaemia
(Table 1).11 These vary considerably between individuals,
change with time and are modified by age; in older
people autonomic responses are less prominent, while
neuroglycopenic symptoms predominate.12 Awareness
of the onset of hypoglycaemia is reduced, which
restricts the time available to treat it and may make
older people more susceptible to develop severe cases.
In addition, older people experience neurological
symptoms such as visual disturbance, incoordination
and ataxia, so that hypoglycaemia in the elderly may
be confused with stroke, transient ischaemic attacks or
early dementia.13 Many surveys have shown that older
people, and their relatives, have little knowledge of the
symptoms of hypoglycaemia, particularly in relation to
oral anti-diabetes medications.14

Non-specific
Headache
Malaise

Causes and risk factors
Hypoglycaemia is caused by a mismatch between
insulin and the ingestion of carbohydrate in food or the
production of glucose by the body. The common causes
are therefore too much insulin (or sulfonylurea), delayed
food or unexpected strenuous exercise. However, a number
of risk factors are recognised to increase susceptibility to
develop hypoglycaemia, including the duration of diabetes,
increasing age, the co-existence of comorbidities such as
renal impairment, sleep, and a previous history of severe
hypoglycaemia. In older people with type 2 diabetes,
polypharmacy may be a serious problem as sulfonylureas
can interact with several other drugs and the risk of
hypoglycaemia rises with renal and hepatic failure (Table
2).15,16 Long-acting sulfonylureas such as glibenclamide,
are not recommended for use in elderly patients, as they
frequently induce prolonged severe hypoglycaemia.17 The
syndrome of impaired awareness of hypoglycaemia (IAH)
is well recognised as a complication of insulin therapy in
type 1 diabetes and although much less common in people
with insulin-treated type 2 diabetes, it also presents an
important risk factor.18

Prevention and management of
hypoglycaemia in the older person
Education
Because hypoglycaemia is such a common problem in
the treatment of type 1 diabetes, methods of limiting
hypoglycaemia have been directed at this group, particularly
for those who have developed impaired awareness of
hypoglycaemia. Structured educational programmes have
been devised to teach affected patients how to identify
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Table 2:

Drug interactions that modify the hypoglycaemic effect of
sulfonylureas

Example of Drugs
Warfarin, salicylates, fibrates, sulphonamides
Warfarin, Monoamine oxidase inhibitors
Non-steroidal anti inflammatory drugs
Salicylates, probenecid, allopurinol

their residual warning symptoms and when to anticipate
a fall in blood glucose. Lower rates of hypoglycaemia can
be achieved without compromising glycaemic control.19
However, these programmes are labour-intensive and
require the specialised input of a psychologist.
Much more fundamental is to ensure that people
with type 2 diabetes, and their relatives, are adequately
informed about the potential risks of hypoglycaemia
with treatment such as sulfonylureas and insulin, how
to take precautions to avoid a fall in blood glucose and
how to treat hypoglycaemia at an early stage. Simple
practical information about hypoglycaemia and its
prevention is often provided at the time of commencing
treatment for type 2 diabetes, or when insulin treatment
is started. Unfortunately, this is usually accompanied
by a plethora of other necessary information about
management of type 2 diabetes and advice about
hypoglycaemia is seldom reinforced. This is compounded
by the fact that more than one fifth of older patients
who have type 2 diabetes have co-existing shortterm memory loss or other cognitive impairment.14
Few educational programmes in type 2 diabetes focus
on how to limit hypoglycaemia, and are targeted at
people with newly diagnosed type 2 diabetes when
hypoglycaemia is uncommon. It should be emphasised
as being a potential side-effect of sulfonylureas
and insulin, and a group approach to education may
disadvantage individual patients who need “one to
one” tuition. This puts pressure on limited clinical
resources and their knowledge may have to be reviewed
at intervals. Involving carers and family members in
knowing how to identify hypoglycaemia and quickly
instigate effective treatment is vital to the prevention
of severe hypoglycaemia. Hypoglycaemia is seldom
discussed during routine clinical review of people with
type 2 diabetes and some useful questions to ask during
a subsequent consultation are listed in Table 3.20
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Mechanism of potentiation of hypoglycaemic
effects of sulfonylureas
Decrease plasma protein binding
Decrease hepatic metabolism
Increase insulin secretion
Decrease renal excretion

Self-blood glucose monitoring (SBGM)
SBGM should be routine practice for all insulin-treated
people with diabetes. However, to limit costs, routine
monitoring is often discouraged or refused in people with
type 2 diabetes treated with oral therapy, even though
current NICE guidelines suggest the use of SBGM in people
using sulfonylurea therapy, especially where hypoglycaemia
is a concern. This may be particularly important in
relation to safe driving practice. The interpretation of
blood glucose results should ideally be assisted by a
healthcare professional. The use of Continuous Blood
Glucose Monitoring (CGM), with devices incorporating
a “hypoglycaemia alarm” is attractive but is unproven
clinically and the cost is currently prohibitive.21

Lifestyle considerations
Alcohol increases the risk of hypoglycaemia through
inhibition of counter-regulatory responses, and by
impairing awareness of hypoglycaemia. This can occur
when either sulfonylureas or insulin are used. Patients
taking these therapies should be advised to check their
blood glucose regularly and to consume carbohydrates
before, or along with the consumption of alcohol.22
Exercise is a valuable part of the management of type
2 diabetes and should be encouraged, but older people
taking insulin (and also SUs) require advice about the
need to consume additional carbohydrate if exercise is
relatively strenuous (such as gardening or dancing), and to
monitor their blood glucose appropriately.

Pharmacological strategies
An important part of avoiding hypoglycaemia is the
appropriate selection of therapies. Maintaining glycaemic
control while minimising hypoglycaemia may be difficult

Table 3:

Useful questions for clinic consultations to ascertain the level of
knowledge of hypoglycaemia20

What does the patient know and believe about hypos?
• What does the term ‘hypo’ or hypoglycaemia mean to you?
• What does having a hypo feel like?
• What effect do you think hypos have on you
- while driving??
- when at work?
- on your mood?
How does the patient experience hypos?
• What symptoms do you experience when you think you are having a hypo?
• When you have a hypo, how long does it take for you to return to normal?
• Are there any lingering effects after the hypo?
• How often do you find yourself having a blood sugar lower than 4mmol/L and not having symptoms
of a hypo?
How often is the patient experiencing mild (self-treated) hypoglycaemia?
• In the last six months, how often have you had to treat a hypo yourself? Choose the following
- Never
- Once a month
- Two to three times a month
- Once a week
How often is the patient experiencing severe hypoglycaemia?
• Have you had a hypo which required somebody to give you treatment because you could not do
this yourself?
• If so, how often has this happened?
- once a year
- two to five times a year
- more than five times a year
• Have you had a severe episode in the last year?
Exploring quality of life with hypoglycaemia
• What has been the worst experience of you having a hypo?
• How does hypoglycaemia affect your everyday life?
• Has a severe hypo ever caused you to have an accident or be injured?
• Have you ever been admitted to hospital because of a hypo?
Exploring treatment effectiveness of hypos
• How do you treat your hypos?
• What do you find works best for you in treating your hypos?
Exploring prevention strategies of hypoglycaemia
• What do you think causes your hypos?
• What do you think could help you have fewer hypos?
to achieve, and treatment and glycaemic targets should
be tailored to individual needs. In the frail elderly or
those with cardiovascular comorbidities, hypoglycaemia
should be avoided completely. The debate as to what
the target HbA1c value should be continues, but a large
retrospective cohort study showed a U-shaped curve

for mortality of patients with type 2 diabetes, with the
lowest mortality rate being associated with a HbA1c of
7.5%. In the frail elderly or those with cardiovascular
comorbidities, this target seems very sensible.23 The
speed of achieving this target is also important; an
aggressive approach to intensification of treatment using
GM2 Midlife and Beyond 2012 April
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Figure 1: Management of hypoglycaemia. Adapted from the Association of British Clinical Diabetologists’ Guidelines24

multiple drugs without adequate education is potentially
hazardous. Metformin is the first-line oral therapy and
although the risk of hypoglycaemia with metformin is
low, it can still occur in the context of prolonged fasting
or intercurrent illness.
NICE guidance on intensification of therapy after
metformin states that where there are specific concerns
about hypoglycaemia, agents such as a dipeptidylpeptidase-4 (DPP-4) inhibitor (gliptins), or pioglitazone
(Actos), may be used instead of sulfonylurea. These
agents provide similar efficacy for glycaemic control
with minimal hypoglycaemia.21 Studies evaluating the
effect of gliptins on long-term complications of diabetes
are still lacking. When sulfonylureas are used in elderly
patients, it is prudent to use short-acting agents such
as gliclazide or glipizide (Glucotrol), and to up-titrate
slowly. In those requiring insulin, the use of long-acting
basal insulin added to oral agents is associated with
similar glycaemic control to insulin monotherapy, with
no difference in hypoglycaemia rates.

The hypoglycaemia emergency—
when to admit to hospital?
Figure 1 shows an algorithm adapted from the Joint
Diabetes Societies guidelines in treating hypoglycaemia.24
Hypoglycaemia which causes loss of consciousness and/
or seizure will usually require admission to hospital.
When dealing with severe hypoglycaemia, the duration
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of hypoglycaemia is the main determinant of the level of
care required.25 In the elderly, many considerations are
relevant to the decision to seek admission. Frail patients
with cognitive impairment or poor social support require
more frequent monitoring. Patients with renal impairment
on sulfonylureas, and those receiving polypharmacy (betablockers, ACE-inhibitors) are more prone to prolonged lifethreatening hypoglycaemia, and require more support. It is
important to remember that hypoglycaemia can provoke
major vascular events such as stroke and myocardial
infarction. Many medical practitioners do not ascertain
whether hypoglycaemia may have played a causative role
in these events, perhaps because of unfamiliarity with the
age-related neurological manifestations of hypoglycaemia.
Over and above the decision to admit the patient to
hospital, it is imperative to explore what may have caused
the acute episode of hypoglycaemia. Any relevant change
in circumstance (eg. a significant change to caloric intake
because of intercurrent illness or an inability to swallow),
should be considered and a change in the dose of
medication or insulin instituted to avoid repetition. When
hypoglycaemia is severe or recurrent, it may be prudent to
liaise with a specialist diabetes team.

Conclusion
In the older individual, hypoglycaemia can cause significant
morbidity. Ageing modifies the responses to hypoglycaemia,
and effective self-treatment may be compromised by

cognitive dysfunction. Fear of hypoglycaemia is a major
barrier of good glycaemic control and leads to poorer
quality of life. As ever in diabetes management, prevention
is better than cure and minimising hypoglycaemia requires
addressing educational provision, lifestyle factors and
tailoring pharmacological therapy to the individual.
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