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Diabetes mellitus in elderly
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Diabetes mellitus (DM) frequency is a growing problem worldwide, because of long life expectancy and life style modifications. In old
age (=60-65 years old), DM is becoming an alarming public health problem in developed and even in developing countries as for
some authors one from two old persons are diabetic or prediabetic and for others 8 from 10 old persons have some dysglycemia. DM
complications and co-morbidities are more frequent in old diabetics compared to their young counterparts. The most frequent are
cardiovascular diseases due to old age and to precocious atherosclerosis specific to DM and the most bothersome are visual and
cognitive impairments, especially Alzheimer disease and other kind of dementia. Alzheimer disease seems to share the same risk factors
as DM, which means insulin resistance due to lack of physical activity and eating disorders. Visual and physical handicaps, depression,
and memory troubles are a barrier to care for DM treatment. For this, old diabetics are now classified into two main categories as fit
and independent old people able to take any available medication, exactly as their young or middle age counterparts, and fragile or
frail persons for whom physical activity, healthy diet, and medical treatment should be individualized according to the presence or
lack of cognitive impairment and other co-morbidities. In the last category, the fundamental rule is “go slowly and individualize” to
avoid interaction with poly medicated elder persons and fatal iatrogenic hypoglycemias in those treated with sulfonylureas or insulin.
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INTRODUCTION

Diabetes mellitus (DM) is a chronic metabolic disease
characterized by hyperglycemia and high glycated
hemoglobin!"?! with or without glycosuria. Glucose
metabolism disorder (GMD) results from a defect in
insulin secretion by the pancreas, insulin action on the
target tissues (or insulin resistance), or both."! Chronic
hyperglycemia leads to damage and failure of various
organs, especially the heart, blood vessels, eyes, kidneys,
and nerves.” Those macro and micro angjopathies, which
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can be observed even in newly diagnosed patients! are due
to GMD long-term duration.

DM prevalence, in general, is growing worldwide,™¥ and
is becoming an epidemic and endemic problem with the
social and economic burden.™'” However, its prevalence
and its co-morbidities and mortality are higher in elderly
than in young people."'! According to Caspersen ¢t al.
diagnosed and/or undiagnosed DM affects 10.9 million US
adults aged 65 years and older, and this number is projected
to reach 26.7 million by 2050, which means 55% of all
diabetes cases.!” For the same authors, almost 8 from 10
old people have some form of dysglycemia according to
different tests.l"”l This allows epidemiologists to classify
DM with its complications as the most alarming health
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problem of the current century in middle age people and
elderly.

The elderly is a heterogenecous group with different
physiological profiles and varying functional capabilities

and life expectancy.””

DM definition in old people is similar to the one
of other people, which means fasting glycaemia
>1.26 g/1 (7.0 mmol/L) ot glycemia after glucose loading
(75 g) 22 ¢/1(11.11 mmol/L). People with postprandial or
postloading glycemia between 1.40 and 1.99 ¢/1(7.78-11.06
mmol/L) suffer from a reduction in glucose tolerance.

The definition of elderly is a subject of controversies. In
general, a person is considered as old if her civil age is = 60
ot 65 years old."! However, on the scientific point a person
is supposed to be old if her age is supetior or equal to 75.1"%)
Nevertheless, everyone agrees that it is more important to
consider the physiological or vascular age. That one varies
according to genetic background, environmental factors
and presence or lack of morbidities such as DM, high blood
pressure, arthritis or other rheumatologic diseases, obesity,
cognitive dysfunction, renal insufficiency, and heart failure.
For this, the international diabetes federation (IDF) divides
old patients into three functional groups.!'!

e The first category includes patients who are functionally
independent and rely on their own. In this group, DM
may be the only medical problem or be associated with
some diseases which are not life-threatening

* The second category is composed of patients who are
not autonomous which means they are functionally
dependent on someone else. This group is subdivided
into two subcategories: Frail patients and patients with
cognitive impairment.

e FPrail or fragile patients are characterized by a
combination of fatigue, weight loss, and severe
restriction in their mobility and/or strength, which
increases the risk of falls and institutionalization

e  The second subcategory includes patients with
dementia, which means they have cognitive
impairment and are unable to self-care. This
category is at increased risk for both hypoglycemia
and hyperglycemia poor control

e The third group includes patients at the end of life
care. These persons have a significant medical illness
or malignancy. Consequently, they have a short life
expectancy.

The aim of our study was to review relevant and recent
full articles about DM in old people in order to focus on
epidemiology, physiopathology of type 2 DM in old people,
clinical manifestations, complications, and therapeutic

aspects. Our research was based on English literature
published in PubMed and Google Scholar.

EPIDEMIOLOGY OF DIABETES MELLITUS IN
ELDERLY

The aging population is growing worldwide and the
proportion of people above 60 years old accounts for 15%
of the whole population which is estimated to 7.5 billion.!"”

In general, 20% of old people have DM, and a similar
proportion have undiagnosed DM.I" Reported frequencies
vary from 18% to 33%."" This range may reflect
differences in the age, life style, and genetic background
of the analyzed populations. On another hand, 30% of
old people have impaired glucose regulation which means
an increased risk for DM.P!

Actually, DM in eldetly includes two groups: “survivors”
of young or middle age onset of diabetes, and incident
diabetes in older age or type 2 DM.

Type 1 DM is exceptional in eldetly as auto immune
diseases affect young populations. So old people with type 1
DM are practically at the end stage of their disease and are
multi complicated.

Most people over than 60 years old suffer from type 2 DM
due to insulin resistance. However, insulin secretion may
be severely reduced at the end stage of type 2 DM.

Consequently, complications, and management of DM in
elderly vary according to hyperglycemia duration, personal
background, and co-morbidities. Some old people do not
have any complication and are easy to manage; others
are multi complicated and have additional severe diseases
difficult to treat even in highly specialized centers. The last
group is encountered among survivors of young onset
DM. The main troublesome co-morbidities in eldetly are
heart and kidney insufficiencies leading to limitation in
medicine prescription.

TyPE 2 DiABETES MELLITUS MECHANISM
IN ELDERLY

Elderly type 2 DM is apparently due to several mechanisms
among which one can cite genetic background, long life
expectancy leading to a decrease in insulin secretion,
and the modification of some environmental factors
responsible for central obesity. The last one is responsible
for insulin resistance,” which is the main cause of metabolic
syndrome and type 2 DM in adults and old people. The lack
of physical activity added to eating disorders characterizing
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modern life style is the most incriminated factors. However,
some recent studies have also demonstrated the role of
other factors such as arginine vasopressin (AVP) or its
c-terminal fragment, called Copeptin, in the mechanism
of DM in older people via lower insulin sensitivity.”’! AVP
affects liver glycogenolysis and glucagon sectetion too.*!

In old people, Vitamin D deficiency seems to be an additional
factor, as some authors think Vitamin D deficiency is a link
between osteoporosis, insulin resistance,*! obesity, DM,
and cognitive impairment, especially Alzheimer disease.***”
However, for others deficitin Vitamin D may be a consequence
of obesity and chronic diseases such as GMDs.” On another
hand, according to a review done by Candido and Bressan,””
there are experimental evidences that Vitamin D inhibits
fat accumulation, preserves pancreatic islet cells, increases
insulin synthesis, decreases insulin resistance, and reduces
hunger. If those actions are real, Vitamin D substitution
should prevent and control GMDs. However, nowadays,
there are not enough scientific evidences to support Vitamin
D use in prevention and/or treatment of DM, obesity, and
Alzheimer disease. Deficiency in other micro nutriments such
as magnesiumP” and potassium have been incriminated in
type 2 DM development and GMD poor control. Actually,
magnesium, a cofactor of various enzymes in carbohydrate
oxidation, has an important role in glucose transporting
mechanism. It has also been involved in insulin secretion
and activity, so its deficit may induce insulin resistance. In
elderly hypomagnesemia may result from various causes,
including deficient intake, gastrointestinal troubles, and renal
loss.P! In general, hypomagnesemia is associated with poot
glycemic control and increased risk for complications such
as retinopathy, nephropathy, and foot ulcers.”? However, to
date there is no scientific proof demonstrating that one can
prevent type 2 DM development and avoid complications by
systematic intake of various micro nutriments.

Symptroms AND PosiTivVE DIAGNOSIS OF
Di1ABETES MELLITUS IN ELDERLY

Since the renal threshold for glucose increases with age
and thirst mechanisms are impaired in elderly, DM typical
semiology (i.e., polyuria and polydipsia) is usually lacking in
old people.”” Consequently, common symptoms leading
to DM diagnosis are complications such as neuropathy or
nephropathy, heart and vascular problems and/or recurrent
urinary infections or skin problems. Fatigue, hypotension,
incontinence, cognitive impairment or functional decline,
depression, and dementia that might be the first manifestations
of the disease are usually wrongly attributed to aging.

Signs of advanced dehydration such as dry mouth, dry
eyes, and dry skin should attract the attention, but usually,

old people with DM are diagnosed at the late stage
of dehydration with confusion, agitation, delirium, or
hyperosmolar coma.

On another hand, high blood pressure and dyslipidemia,
cerebrovascular, and chronic pulmonary diseases generally
coexist with DM in elderly, which increases the risk of
poly medication.

Old people usually have severe osteoporosis due to gonadal
and/or vitamin deficiencies. Under nutrition due to isolation,
depression, dental and/ ot socioeconomic problems contribute
to bone demineralization too. Vitamin D deficiency is one
of the most frequent deficiencies in the eldetly. It promotes
diabetes through insulin resistance and insulin deficiency. It also
predisposes to other metabolic, cardiovascular, and cancerous
diseases. Furthermore, Vitamin D deficiency is a strong factor
for proximal muscle weakness, falls, and fractures. Old people
are particularly at risk for low Vitamin D levels. Solar exposure
is usually limited because of less outdoor activity and diet s less
varied with a lower natural Vitamin D content. The cutaneous
production of Vitamin D decreases with age because of skin
changes, with a reduced amount of Vitamin D precursors.*

Elderly may also experience subclinical hypo or
hyperthyroidism or another endocrine disease responsible
for osteoporosis.’ Dizziness and orthostatic hypotension
are responsible for old people falls. Sarcopenia or a strong
decline in skeletal muscle tissue due to hormonal imbalance
and body composition in eldetly is one of the most
important causes of loss of independence in old and frail
people.P** Muscles weakness obliges old people to use a
cane or a wheel chair and exaggerates osteoporosis, which
put old people at a high-risk of frequent falls and high
incidence of hip, spine, and distal forearm fractures.?*"

Regarding positive diagnosis, there is not any specific
one for old people. However, if we want to achieve an
early diagnosis, we should take into account postprandial
glycemia or glycemia after glucose loading especially in
obese people or those with DM background.!*!

In elderly A1Cis not accurate for diagnosis and DM control,
because of frequent situations that affect red blood cell life
span. Those are anemia (independently of its causes), recent
transfusions or erythropoietin infusions, acute illenesses
and/or hospitalizations, and chronic liver diseases.

ComprLIcATIONS AND COMORDIDITIES OF
DiABETES MELLITUS IN OLD POPULATION

Old people with DM are at similar risk for macro and
microvascular complications as their younger counterparts,
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but they have a much higher absolute risk for cardiovascular
diseases and a higher rate of morbidity and mortality than old
people without DM. They are also at high-risk for physical
and functional disabilities, co-morbidities, and rtheumatic pain.
Geriatric syndromes such as cognitive impairment, depression,
and especially Alzheimer disease are more frequent in elderly.
Actually old age, lack of physical and mental activity, DM, high
blood pressure, sleep apnea, smoking, deficit in some nutriments
are the most important modifiable risk factors for memory
deficits, dementia, and Alzheimer.*? Insulin resistance and
deficit in some vitamins seem to be the link between DM and
brain deficiency in older adults. Vitamin D substitution and DM
good control seem to improve mental activity; however, it has
never been proved that Vitamin D and/other micro nutriments
substitution cure Alzheimer or another cerebral decline.

Cardiovascular diseases are the most common complications
because of accelerated atherosclerosis.*’! Utinary and fecal
incontinence are higher in old diabetics compared to

n.*% Reduced vision is also much

nondiabetic populatio
higher in old people with DM because of degenerative
maculopathy, hypertensive retinopathy, cataracts, and
glaucoma. Table 1 summarizes the main complications and
co-morbidities in old age diabetics and their interactions

on falls and premature death.
TREATMENT OF OLD DiABETIC PEOPLE

* Prevention of DM is the best way to reduce the burden
of disability in eldetly people.”? Physical activity and
reduction in fat and sugary food are the only way to
prevent obesity and insulin resistance in adulthood and
in elderly too. In obese persons and people with DM
background, postprandial blood glucose checking may
help to diagnose DM at an eatly stage before complications

e Curative treatment:

DM treatment in old people should obey to the fundamental

rule “Go slowly and individualize.”l"**

Glycemic targets

Blood glucose targets vary according to patient’s health status
and life expectancy. According to IDF recommendations,!
old people who are physically fit or independent and cognitively
intact should have a hemoglobin Alc (HbAlc) below 7%
which means a rate similar to the one of younger diabetics,
because of their long life expectancy. For other categories,
glycemic control should be less stringent with individual
criteria to avoid hypoglycemia that is dangerous for the brain
and heart. Consequently, an Alc target between 7% and 7.5%
is recommended for old people without major co-morbidities,
but for fragile patients, Alc should be between 7.5% and 8.5%.

Lifestyle modification based on physical activity to
strengthen muscle force, weight reduction in obese patients,
and diet limiting sugary and fatty food is as important as
in young population to improve glycemic control. Even
sugar-sweetened beverages should be avoided in elderly
as they are correlated with predisposition for developing
type 2 DM in people with reduced glucose tolerance.*”
Sugar sweetened products seem to influence body weight,
insulin resistance, and the ability of the pancreatic beta
cells to compensate for insulin resistance.*!

Modification in life style is necessary at any stage of the disease.
However, for physical activity rheumatic diseases and fear of
fall may limit its practice. For weight reduction, it is important
to consider that only obese patients may benefit from caloric
restriction and an important increase in physical activity. The
weight loss goal should be inferior or equal to 5% of body mass
in old population because an important weight loss increases
the risk of morbidity and mortality due to under nutrition.*!

Table 1: Summary of complications and comorbidities in elderly with DM
Micro and macroangiopathies: similar to other diabetic patients as complications depend on long standing duration and poor glycemic control.

However, there are:

More heart and cerebral ischemias, because of:
Accelerated vessels sclerosis and less strength in muscles
Increased perceived stress
More cardio-vascular diseases (valvulopathies, embolism, rythmic troubles)
Heart dysausotonomy
Medicine interactions

More neurological, orthopedic and rheumatic diseases

More arteriopathies:
More vessels’ sclerosis (vascular calcification due to several causes)
Diabetes mellitus, high blood pressure, dyslipidemia

Long standing smoking

Less activity
More neoplasias

‘ High mortality compared to persons without diabetes

More visual problems
Degenerative maculopathy
Cataracts
Glaucomas
Diabetes, systemic hypertension, dyslipidemia
More urinary problems (urinary incontinence and/or retention)
Less force in urinary tract muscles, prostatic problems
Neuropathy
Medications (SGLT2 Inhibitors, Diuretics)
More neuropsychiatric diseases: Parkinson, depression, cognitif
impairement, Alzheimer, cerebral tumors...
More iatrogenic problems - more hypoglycemias and poor
glycemic control

_ ->more falls - more handicap
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Therefore, a less stringent diet is a good alternative for
DM control in old people, but financial problems may lead
to a limitation in diet rules, as poor people cannot afford
appropriate things. Social isolation is another problem as it
may lead to the lack of interestin preparing and varying meals.
Due to memory troubles, old people from the second category
forget eating and drinking; Their dental problems and change
in their taste may also act negatively on their diet.”"!

Medications

All types of oral hypoglycemic drugs and insulin are safe in
older patients if the treatment is well conducted, although
each medication has some limitations due to hypoglycemic
risk or to co-morbidities.

Metformin

Metformin reduces glucose levels by increasing insulin
sensitivity, reducing hepatic glucose release and increasing
muscle uptake.”” Due to its low-risk of hypoglycemia,
metformin is an attractive agent to use in older adults.
However, it should be avoided in the patients with risk of lactic
acidosis such as people with stroke, pneumonia, myocardial
infarction, heart failure, and renal insufficiency.>* The safe
level for renal failure is a glomerular filtration rate (GFR)
= 30 ml/min. Other limiting factors are weight loss and
gastrointestinal problems. Old people are advised to take
a lot of water to avoid dehydration and renal impairment
especially in hot summer or when fasting for a long time.

Metformin should be stopped before any surgery orif an old
person has to undergo an exploration requiring iodinated
contrast, because of the risk for renal insufficiency whose
risk is greater in elderly.

Metformin induces Vitamin B12 deficiency in 18.7% to
30%P>" of patients with DM. The deficit in cyanocobalamin
is apparently correlated to old age, metformin dose, and
treatment duration.’’! Vitamin B12 status should be
systematically checked in people responding to above
mentioned situations. The deficit in Vitamin B12 induces
peripheral neuropathy with or without anemia®! and leads
or worsens cognitive dysfunction in old population.®!

Insulin secretagogues: Sulfonylureas and meglitinides
Due to their efficacy, long experience use, and low cost,
sulfonylureas are widely used in the general population.
They are usually well-tolerated drugs even in elderly.
However, hypoglycemia is the most common and the most
dangerous side effect.

Hypoglycemia is more common with long-acting
sulfonylurea drugs such as chlorpropamide, glyburide,
and glimepiride. Those medications should be avoided in
elderly especially if they have diarrhea, they are addicted to

alcohol and have memory troubles; situations that increase
the risk for hypoglycemia and weight gain.

Short action-acting sulfonylureas such as meglitinides
are preferable in elderly because of their low rate of
hypoglycemia, but they have the same risk for weight gain.

Thiazolidinediones

The thiazolidinediones such as rosiglitazone and especially
pioglitazone improve insulin resistance and may improve
insulin secretion in response to glucose in people with
reduced glucose tolerance.

Actually, pioglitazone is now the only marketed product
that can be used as a good alternative for older people due
to its low-risk for hypoglycemia. It can be used alone or
in association with metformin. Its main side effect is fluid
retention. Therefore, it is not suitable for patients with
congestive heart failure.

Glitazones require 2—4 weeks to exert their full
anti-hyperglycemic effect. Therefore, they can be used
in a patient with lower initial HbAlc and those who are
allergic to sulfonylureas, or those not willing to use insulin.

Although they are well-tolerated in old people, and can be given
in renal insufficiency, their high cost and problems regarding
fluid retention, increased incidence of fractures (because of
bone loss), and bladder cancer limit their usefulness.

Alpha-glucosidase inhibitors

Alpha-glucosidase inhibitors (AGI) (acarbose and
miglitol) are products that inhibit the gastrointestinal
alpha-glucosidases which are enzymes converting
carbohydrates into monosaccharides. Consequently, they
reduce rise in postprandial blood glucose after meals.

AGI can be used alone or in combination with metformin,
sulfonylurea or insulin. However, they are not widely tested
in older diabetic patients, although they are likely to be safe
and efficient. The main side effects are gastrointestinal
troubles such as flatulence and diarrhea, which are a
limitation of their use.

Incretin-based therapies
Dipeptidylpeptidases-4 (DPP-4) inhibitors and
glucagon-like peptide-1 (GLP-1) receptor agonists seem
to be very interesting drugs for elderly as they are associated
to low hypoglycemic risk when used alone or as add-on
therapy to metformin.!"

DPP-4 inhibitors are deemed to be relatively weak agents
lowering blood glucose through several mechanisms when
used alone or at add-on therapy with metformin, sulfonylurea,
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and thiazolidinediones. They have no risk of hypoglycemia
and are weight-neutral. Therefore, they may be attractive
agents to use in older adults, but a long-term safety is not
proved yet, and their price is relatively high. Furthermore,
their dose should be adjusted in kidney insufficiency,
although, Halimi ¢z a/’s study showed efficacy and safety
of DPP-4 inhibitors in the elderly even in the presence of
renal impairment.F? On another hand Shankar e a/. have
recently demonstrated that in elderly and compared to
sulfonylureas Sitagliptin has the same efficacy, but a lower risk
for hypoglycemia and was accompanied with weight loss.””!

GLP-1 agonists that include exenatide, liraglutide and
recently lixisenatide may also be advantageous, as they do
not increase hypoglycemic risk unless they are associated
with sulfonylureas. They also cause weight loss and are
interesting in over-weight or obese old patients. A pooled
analysis of 06 randomized trials showed that liraglutide
is effective and well-tolerated in old persons. However,
liraglutide dosage needs to be adjusted according to kidney
function.”™ These agents requite a period of 2—4 weeks for
dose titration to reach their maximal effect. GLP-1 agonists
may also have neuro-protective properties and may be
useful in old patients with neurodegenerative diseases.!

Sodium-glucose co-transporter type 2 inhibitors

The Inhibitors of sodium-glucose co-transporter
type 2 (SGLT2) such as canagliflozin and dapaglifiozin
represent a novel class of glucose-lowering agents that lower
plasma glucose levels through pharmacological inhibition

of glucose reuptake from the kidney."! Compared to
placebo, SGLT2 lower HbATc by 0.5-0.8% when used as
monotherapy or add-on therapy.*"!

SGLT?2 inhibitors prescription is limited due to the high
frequency of urinary and genital mycotic infections and because
of other adverse effects including hypotension, dizziness, and
renal function worsening. Serious adverse effects including
severe hypoglycemia due to depletion of hepatic glycogen
storage, acceleration of diabetes-associated sarcopenia,

and ketoacidosis have been reported in some rare cases.””

Therefore, SGI'T2 inhibitors should be used with caution in
old people of the first category. However, they should be totally
avoided in other categories, especially in people with chronic
kidney diseases, sarcopenia, and risk of dehydration.!

Table 2 summarizes the oral medications, which can be
used in old diabetic people.

Pramlintide

Pramlintide is an amylin synthetic product resembling
human amylin used in type 1 and types 2 DM. It is
administered subcutancously at meal times with insulin.

Pramlintide acts on glucose regulation by stimulating
glucose absorption by peripheral tissues and slowing
gastric emptying. It also promotes satiety via hypothalamic
receptors and inhibits inappropriate secretion of glucagon.
Pramlintide seems to stimulate the acute first-phase insulin
response threshold following food intake.

Table 2: Oral medications that can be used in old people with DM

Oral antidiabetic drugs Interesting because of

Limited use if

Contre - indications

Metformin Low price,

Gastro-intestinal troubles

Lactic acidosis, heart

Sulfonylureas
Long action

Short action (meglitinides)

Thiazolinediones
(pioglitazone*)

Alpha-glucosidase inhibitors

(Acarbose. Miglitol)

Incretin-based therapies
DPP4 inhibitors

GLP1 agonists

Sodium-glucose co-transporter

type 2 inhibitors (SGLT2)

Efficient in insulin resistance
Cancer prevention?

Low price, efficient

low risk for hypoglycemias

Low risk for hypoglycemias
- used if
Reduced glucose tolerance
allergy to sulfonylureas
Post prandial hyperglycemias

No hypoglycemias

Weight neutral

Can be associated to above
mentionned treatments

No hypoglycemias, weight loss
Neuroprotective action

Low risk for hypoglycemias

Creatinine clearance <30ml/mn
Radiography with iodinated contrast agents

Hypoglycemias
To avoid if:
Diarrhea, memory troubles, Alcoholism
Weight gain
Fluid retention
Increase in fracture risk
High cost

Flatulence and diarrhea
Lack of long experience in elderly

High cost and no long experience in elderly

High cost, 2-4 weeks for titration

Genital and urinary infection risk,
hypotension, increased risk or
worsening of renal insufficiency

insufficiency, kidney insufficiency,
vascular accident, coronary
insufficiency, heart infarction

Allergy
Acute coronary syndrome

Congestive heart failure

Dose ajustment in heart
insufficiency (controversed)

To avoid in elderly categories
n°2 and 3 (nephrotoxicity)
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Accotding to Herrmann e 4/, pramlintide therapy
improves Alc, decreases body weight, and is associated to
low rates of severe hypoglycemia among the patients with
type 2 DM, regardless of baseline insulin use. However,
the multiple injections limit its use in the management of
DM in elderly.

Insulin
All over the world, insulin is under-utilized in older adults
because of fear of hypoglycemia by the patient®” and his
family, "+ but also by the clinician.*! They all think multi
injections are too complicated and dangerous for an old
petson.

Nowadays, availability of long-acting insulin with new pens
and glucometers lead to easier use of insulin analogs in
older patients. Newer insulin and other new technologies
will certainly improve patients’ acceptance and quality of
life in diabetic patients.”” Noninvasive insulin delivery
systems will probably overcome the most pressing problem
regarding therapy compliance. To overcome the problem,
noninvasive routes such as oral, buccal, pulmonary, nasal,
and or transdermal insulins have been proposed./*®

Actually, the quality of life has already improved considerably
in patients taking one or two daily doses of intermediate
insulin. However, before beginning insulin therapy, it is
important to assess whether or not the patient is physically
and especially cognitively able to use insulin. If a patient is
capable of drawing up his insulin, knows to use an insulin
pen, is able to decide for an appropriate insulin dose,
knows how to monitor properly his blood glucose, and
recognizes and treats his hypoglycemia, insulin is a very good
alternative. However, for older patients taking a fixed daily
dose of insulin, capable of giving the insulin shot, but not
drawing it up because of visual problems or another cause, a
family member or a pharmacist may prepare a week’s supply
of insulin in syringes and leave them in the refrigerator.”
Such a plan may allow an older patient to remain living
independently at home," especially in-developed countries
where people are used to live on their own. This problem is
not a major one in developing countries as most old people
live with their family. For example in North Africa, a survey
showed only 2.6% of old people live on their own.[*”)

As, insulin metabolism is altered in patients with chronic
renal failure; less insulin is needed when the GFR is below
50 ml/min.

In older patients who require more than one agent, electronic
programmable pill-dosing dispensers™” may help to improve
adherence, but family members may be required too.

Some other medications can be added to specific treatment
of DM, especially systematic Vitamin D supplementation
and cures of magnesium and Vitamins E and B. Those
products might strengthen physical and mental activity in
eldetly with or without DM.

However, to all useful treatments in elderly, there are some
barriers to care. Actually old people may skip medication
doses because of memory troubles or lack of interest in
their life when depressed. On another hand, their dexterity is
limited and their eyesight is generally poor which affect their
ability to monitor blood glucose levels and insulin doses.?”

The ideal care of old diabetic is a family help and a
multidisciplinary approach in order to reduce cardiovascular

risk factors and increase life expectancy with a high quality
of life.

CoONCLUSION

Increasing life expectancy in conjunction with increasing
rate of obesity and sedentary lifestyle will lead to a
higher prevalence of diabetes among old persons. DM
is frequently unnoticed in old patients as it is either
asymptomatic or symptoms are nonspecific. Consequently,
systematic screening of postprandial GMD is the best
way to get an early diagnosis and prevent diabetes-related
complications. Furthermore, aging is characterized by high
prevalence of associated co-morbidities and risk of frailty.
Therefore, it is important to provide high quality and
specific cate for old diabetic patients. Any treatment should
be based on elderly classification and individualization to
avoid iatrogenic complications, especially dehydration and
hypoglycemias.
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