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Abstract
Diabetes is an important health issue across the globe. With increasing life expectancy physicians are called upon to manage diabetes
in elderly more often. The review discusses issues in management
of diabetes in geriatric patients.
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Diabetes In Elderly
The prevalence of Diabetes Mellitus increases with age [1].
Unfortunately, around half of these elderly diabetics go undetected in the west. This figure is likely to be more in the
Indian subcontinent [2].
Therapeutic approach to Diabetes Mellitus in elderly
should be different. Diabetes mellitus in elderly is metabolically distinct. Obese elderly have insulin resistance as
a dominant metabolic abnormality while in lean elderly the
problem is purely related to insulin secretion [3]. Elderly
diabetics are more likely to have a normal hepatic glucose
output and they also have a lower blood insulin level [4].
Presentation of diabetes in elderly is less classical. Index

of suspicion has to be high as patients usually do not develop glucosuria (increased renal threshold) and polydipsia
(impaired thirst mechanism). They may present with nonspecific features (failure to thrive, falls, dizziness, confusion,
nocturia, etc) and Non Ketotic Hyperosmolar State (NKHS)
[5]. They may also present with infectious complications like
malignant otitis externa, septicaemia, diabetic foot and complicated renal infections [5]. These situations may warrant
insulin therapy. Postprandial hyperglycemia might be more
important as PPBG has been found to be the best predictor
of outcome in elderly.

Problems in Managing Elderly Diabetics
Elderly diabetics are usually on multiple drugs for multiple
co-morbidities (e.g., hypertension, Coronary Artery Disease,
dyslipidemia, etc) which lead to heightened concerns regarding compliance, side effects and drug interactions. Cognitive
difficulties, higher incidence of depression, changed taste
perception and abnormality in dentition in elderly may hamper appropriate adherence to the optimum treatment regimen
[6]. Older people comply poorly with the drug recommendations. Co-morbidities make therapy challenging and therefore appropriate drug selection is needed.

Oral Drugs in Elderly
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The use of oral drugs or insulin in elderly is associated with
a higher risk of hypoglycemia. This could be due to reduced
renal function, impaired counter regulatory mechanisms and
hypoglycemia awareness.
Metformin is safe and effective in elderly diabetics.
However it may cause lactic acidosis in patients with abnormal liver function or heart failure [7]. Thiazolidenediones
are contraindicated in patients with heart failure and are associated with increased risk of fluid retention in the elderly
[8]. Concurrent use of thiazolidenediones should be avoided.
Sulfonylureas have a higher risk of hypoglycemia events due
to reduced rates of elimination (especially with the long acting agents like glibenclamide and glyburide) [9]. Nateglinide
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Table 1. Goal of Therapy
American Geriatrics Association

Department of Veteran Affairs

< 7% in adults with good functional status

< 7% if life expectancy is > 15 years

< 8% if frail or life expectancy is < 5 years

< 8% if life expectancy is 5 - 15 years
< 9% if life expectancy is < 5 years

and repaglinide are associated with a lesser hypoglycemia
risk and can be beneficial in elderly as they target postprandial hyperglycemia. Alpha-glucosidase inhibitors have a role
in therapy of postprandial hyperglycemia and have been
shown to reduce incidence of diabetes and macrovascular
complications in elderly patients with impaired glucose tolerance and also increase insulin sensitivity [10].
Insulin therapy in elderly
Insulin therapy is safe in elderly provided it is accompanied
by education and training of the patient to avoid any risk of
hypoglycemia. It is important to clearly define the aims of
therapy in an individual patient before initiation of insulin.

Goals of Therapy
While American Diabetics Association (ADA) recommends
a HbA1C goal of < 7% [11], the American Diabetics Society and Department of Veteran Affairs have slightly different
goals (Table 1).
It is appropriate not to use the intensive regimens in

elderly patients with limited life expectancy, hypoglycemia unawareness, seizures, dementia, alcoholics, etc. This
is because even minor hypoglycemia can result in cognitive
defects, falls and injuries leading to long term functional decline [12-14].

Principles of Insulin Treatment
Insulin treatment should be started if oral anti-diabetics
(OAD) prove inefficient and there is a lack of control with
two OADS along with diet and exercise [15]. In renal and
hepatic insufficiency (organ failure), the pharmacokinetics
of the oral agent changes and therefore there is an increased
risk of side effects limiting their use in such settings. Elderly
diabetic patients are at an increased risk of developing severe
and unusual infections like malignant otitis externa, urinary
tract infections including life-threatening emphysematous
pyelonephritis, rhinocerebral mucormycosis, and necrotizing fasciitis. In such situations insulin therapy is warranted
to achieve optimum glycemic control. Elderly type 2 diabetic
patients with dementia, infection, stroke, and myocardial infarction are predisposed to development of a state of severe

Table 2. Classification of Insulins Based on Their Duration of Action
Insulin

Onset

Peak

Duration

5 - 15 minutes

30 minutes to 2 hours

3 - 4 hours

30 - 60 minutes

2 - 3 hours

6 - 8 hours

2 - 4 hours

6 - 7 hours

10 - 20 hours

Detemir

1 hour

Peakless

17 hours

Glargine

1 - 3 hours

Peakless

24 hours

Rapid
Lispro, Aspart, Glulisine
Short
Regular
Intermediate
NPH
Long acting
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Table 3. Different Insulin Regimens
Choice of regimen
Single dose long acting insulin

Less than adequate control of sugars and a higher risk of hypoglycemia if
used with OADs.

Twice daily dose of long acting insulin

Better but often inadequate glycemic control.

Premixed short/rapid acting and long
acting insulins (NPH and regular 70/30)

Only two insulin injections needed.

Basal bolus long acting with short/rapid
acting (premeal)

Multiple insulin injections needed but with best control. Increased risk of
hypoglycemia.

dehydration (NKHS) secondary to osmotic diuresis resulting
from hyperglycemia. It is characterised by high sugars and
raised serum osmolality with fluid deficits in the range of 5 to
10 litres. Although fluid therapy is the mainstay for management, insulin therapy is indicated for the glycemic control. In
acute medical emergencies like acute myocardial infarction,
acute stroke and preoperative and postoperative euglycemia,
Insulin remains the agent of choice.

Considerations
Various clinical and social situations must be taken into account before initiation of insulin therapy. Patients with altered visual acuity and manual dexterity are likely to have
problems in appropriate adherence to therapy as also safe administration of insulin. Cognitive deficits again compromise

the compliance with therapy as does pseudodementia associated with depression. In elderly diabetics it is usually appropriate to administer tests to determine the level of cognition
using abbreviated mental test. In patients with an abnormal
test, full MMSE is warranted. It is also prudent to assess the
status of activities of daily living (ADL) using Barthel index
and to rule out the presence of depression. This effort helps
a long way in identifying a subset of elderly diabetics who
may not be able to correctly administer the insulin or fail
to identify and deal with hypoglycemia. Insulin therapy increases the cost of therapy compared with most OADs and
the financial considerations must be factored prior to initiation of insulin therapy.
Ideal management should involve the patient. However
the barriers mentioned above can prohibit self-management.
These barriers can be overcome by providing the education
and training in various aspects like SMBG and use of insulin

Table 4. Self-Monitoring of Blood Glucose (SMBG)
Clinical scenario

When to perform SMBG

Explanation

Initiation of insulin

Premeal

To fix the dose of basal insulin

After achieving pre-meal target

Postprandial

To fix the dose of rapid/short acting premeal insulin

Stable insulin regimen
achieved

Three point testing with judicious mix
of pre- and postprandial

To recognize a failing regimen, an
asymptomatic hypoglycemia

Unexplained hyperglycemia in
morning

3 a.m. in the morning

To recognize somogyi phenomenon
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administration devices [15].

Insulin Preparations
Insulins are classified on basis of their duration of action
(Table 2) [16-18]. Short/rapid acting insulins are clear solutions of neutral pH and have a role in management of postprandial glucose excursions. Regular insulin is especially
useful in the management of acute emergencies like NKHS
and diabetic keto-acidosis (DKA). The rapid analogues have
a useful benefit of limited duration of action irrespective of
the dose as against regular insulin in which the duration of
action is prolonged as the dose of insulin is increased. Also it
is important to teach patients to take adequate early absorbable carbohydrate to avoid hypoglycemia after injections.
The newer long acting insulin analogue, glargine is a clear
solution with a peak less action [19]. It controls the fasting
hyperglycemia better than bedtime NPH and is also associated with much lesser episodes of hypoglycemia. However
the use of insulin analogue is associated with increased cost
of management.

How to Start
An evening dose of NPH is usually used to start therapy
[20]. Premixed insulin can help in improving compliance
although risk of hypoglycemia is still there and also control
of sugar is less easy with premixed insulin [21]. Although
pre-meal short acting insulin analogues are likely to control
the hypoglycemia (especially postprandial) better, such regimens are a bit too complex for elderly diabetics to comply
with and need support from the family. Various insulin regimens are summarised in Table 3.

How to Administer
Studies in elderly have revealed that the formulations available in the pen form are preferable over the syringe as they
are more safe and effective [22]. Conventional syringes, if
used, should have bold markings. Pre-filled syringes may
be of benefit in a sub group of elderly diabetics especially
those with visual impairment because these do not need to
be drawn up and mixed. Only recombinant human insulin is
preferred now. Change of insulin species can affect glycemic
control and should be done only under medical supervision.
Insulin should be refrigerated and extremes of temperature
should be avoided. Before every use, the insulin vial should
be checked to look for changes like precipitation, change in
colour or transparency. Rapid and short acting and glargine
insulins are clear while others are cloudy.
Mixing may compromise efficacy as physiologic re-
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sponse to mixture of insulin is not the same as compared
to the response to individual agent [23]. Lente should not
be mixed with short acting insulin because ionic zinc in the
lente binds to short acting insulin and delays its action. Mixing of NPH with rapid and short acting insulins is acceptable.
However, mixing of NPH with lente can result in precipitation of phosphate buffer of NPH in form of zinc phosphate,
thereby converting long acting preparation to a short acting one. Glargine is not to be mixed with any other insulin.
While mixing short/rapid acting insulin with intermediate
insulins, the clear short acting insulin should be drawn first.
These injections should be given subcutaneously and the site
of injection should be rotated to avoid any incidence of lipohypertrophy/lipoatrophy. Rapid acting insulin analogues
must be injected 15 minutes prior to the meals while the
regular insulins should be taken 30 minutes before the meals.

Monitoring of Insulin Therapy
Increasing use of self-monitoring of blood glucose (SMBG)
has been found to correlate with a better glycemic control
[24, 25]. SMBG has a major role in guiding therapy in patients who are taking multiple daily doses of insulin. This
would include virtually all the type 1 diabetics and also a
subset of type 2 diabetics. SMBG also has a role in management of pregnant females on insulin as also patients on
insulin pumps. The SMBG in various clinical settings can
be done on the basis of Table 4. SMBG should be performed
more frequently by patients with hypo/hyperglycemic symptoms, hypoglycemia unawareness, intercurrent illness, gastroparesis, etc.

Conclusions
It is important to realize that the treatment of other cardiovascular risk factors is of immense importance in patients
of diabetes mellitus. In many of the elderly individuals the
need for tight glycemic control is tempered by the presence
of chronic conditions, physical and cognitive dysfunctions
and also the presence of complications of diabetes. In such a
scenario, less intense glycemic controls are more appropriate
and should aim to avoid acute complications of hyperglycemia (dehydration, NKHS) as also the risk of hypoglycemia.
However the other cardiovascular risk factors should
be appropriately managed in this subset. It is also warranted about the use of incretin mimetics. Exenatide, which is
administered subcutaneously, and the oral dipeptidyl peptidase-4 inhibitor sitagliptan act by stimulating the insulin
secretion by a pathway unrelated to glucose [26]. Diabetes
in elderly is associated with decrease in glucose mediated
insulin secretion thereby raising the possibility of a possible
role of these agents in the management of elderly diabetes.
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The overall goal is to formulate an acceptable treatment regimen to avoid symptoms and to preserve the quality of life.
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