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Abstract: The prevalence of diabetes is rising in the >65 year-old group. The challenge of
defining the goals of therapy arises from the heterogeneity of the aging process and the sparse
clinical data in this patient population. In light of these challenges, the clinician should be aware
of the pitfalls of caring for the older diabetic patient and prioritize an individualized treatment
plan to ensure an optimal glycemic control, without placing the patient at unnecessary risk. We
present a review of the current guidelines and literature that deal specifically with the treatment
of the older diabetic patient in order to establish the principles of treatment in this age group
and help the clinician make decisions regarding the care of these patients.
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Introduction

Diabetes mellitus type 2 (DM2) and its complications remain major causes of morbidity
and mortality worldwide. Data available from multiple sources in the US' show that
approximately 8.6% of the US population is diabetic and that this number has been
steadily increasing in the last few decades.?? In the population over 65 years of age,
the estimate is even more alarming: 10.9 million people or 26.9% of all people in this
age group suffered from diabetes in 2010."

The elderly also take a bigger toll for this disease since DM2 in older adults is linked
to increased mortality and complication rates when compared to young diabetics* and
to people in the same age group without DM2.

The treatment of DM2 is especially challenging in this population due to cogni-
tive disorders, physical disabilities, higher risk of hypoglycemia, and the high rate
of comorbidities leading to polypharmacy.* Therapeutic goals and the selection of
drugs may not be the same for elderly and younger patients. Hence, the purpose of
this article is to review the current literature on particularities of DM2 treatment in
the age group of 65 years and older.

Heterogeneity

The first challenge in treating older adults with DM2 is that they constitute a very
diverse group: from healthy, working individuals to those functionally and cognitively
frail, living in nursing homes.

Furthermore, there are variable degrees of insulin deficiency, as well as peripheral
and hepatic insulin resistance and these differences should be taken into account,
together with socioeconomic status, living situation, and lifestyle when choosing
appropriate treatment goals and therapeutic options.
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Evidence that supports treatment

and individualized glycemic target
Despite years of diabetes research, specific data about the
benefits of diabetes treatment on older adults are scarce.
The UK Prospective Diabetes Study (UKPDS) was the first
large randomized controlled trial to provide concrete evidence
of the value of glycemic control on diabetic microvascular
complications, but it excluded patients aged 65 and older at
the time of enrollment to the study.®’ Since then, studies that
were designed to study patients with long-standing DM2 have
examined an older population, with mixed results.

In accordance with the results of the UKPDS, the Action
in Diabetes and Vascular Disease: Preterax and Diamicron MR
Controlled Evaluation (ADVANCE) trial® showed a reduction
of diabetic nephropathy with intensive glycemic control, but
failed to demonstrate a cardiovascular benefit after a median
follow-up of 5 years. The trial only enrolled patients 55 years
and older and included a subgroup analysis of patients over
65 with no statistical difference in the outcomes.

The Action to Control Cardiovascular Risk in Diabetes
(ACCORD) trial® demonstrated a decrease only in diabetic
nephropathy with intensive glycemic control even though
patients on this arm of the study were transitioned to stan-
dard therapy after a median follow-up of 3.7 years due to an
increase in total and cardiovascular mortality. The mean age
was 62.2 years and a subgroup analysis suggested that the
risk for cardiovascular mortality was disproportionally high
among patients under 65 years of age.

Finally, the Veteran’s Affairs Diabetes Trial,'® found that
intensive glucose control in patients with poorly controlled
DM2 and a mean age of 60 years had no significant effect
on the rates of major cardiovascular events, death, or micro-
vascular complications, with the exception of progression of
albuminuria over a follow-up of 5 years.

Although indisputable evidence on the impact of glyce-
mic control in diabetic macrovascular complications is lack-
ing, several observational studies have verified a correlation
between high A, levels (>8%) and increased mortality and
cardiovascular events in older adults.!"'? Moreover, hyper-
glycemia in itself has negative physiologic consequences:
osmotic diuresis leading to dehydration, impaired vision,
and decreased cognition.®

On the other hand, elderly patients are at increased risk
of hypoglycemia with intensive glycemic control. These
episodes may have especially severe consequences in older
adults, such as falls and traumatic fractures, exacerbation of
comorbidities with adverse cardiovascular events, ' impaired
cognition'* and function. Observational studies have even

demonstrated excess mortality associated with near-normal
A, (<6%) goals." In addition, hypoglycemia in the older
individual presents with neurological symptoms such as
dizziness, weakness, and confusion and less frequently with
the adrenergic manifestations (sweats, tremor), and these
less specific symptoms are less likely to be associated with
hypoglycemia, which leads to fewer reports and diagnosis
of these episodes.

In light of the available data, the American Diabetes
Association (ADA)" and the European Diabetes Working
Party'* guidelines recommend an A goal of 7% in non-
pregnant adults with recently diagnosed DM2 who have a
life expectancy of over 10 years. Less stringent A, goals
(probably <8%) may be appropriate for patients with limited
life expectancy, history of severe hypoglycemia, advanced
micro or macrovascular disease, and extensive comorbid
conditions. It is imperative to remember that when treating
elderly patients with DM2, an individualized goal to preserve
quality of life and avoid side-effects of therapy is key.

Where to start - lifestyle changes
Although most patients with DM2 will require medication
over the course of their disease,'® there is enough evidence
to support the fact that older persons can respond well to
nutrition therapy and exercise.

Medical nutrition therapy (MNT) consists of individual-
ized dietary instruction that incorporates diet therapy coun-
seling for a nutrition-related problem. It has been an aid in
preventing DM2, managing existing DM2, and slowing the
rate of development of DM2 complications.'* One randomized
trial of medical nutrition intervention on 98 adults =65 years
of age demonstrated greater improvements on fasting plasma
glucose and A than control patients.'” This tailored approach
to nutrition counseling is especially important in the elderly
since this population is highly heterogeneous and although
weight reduction may benefit obese or overweight patients,
many older adults are frail and actually suffer from under-
nutrition and micronutrient deficiency.

For an obese individual, the ADA recommends a modest
weight loss of 5%—10% body weight, while physical activ-
ity can help attenuate loss of lean body mass that can occur
with energy restriction.'® Furthermore, exercise training can
reduce the decline in maximal aerobic capacity that occurs
with age, augment insulin sensitivity, and improve other
risk factors for atherosclerosis.!® Again, individualization is
fundamental when it comes to exercise since unsupervised
exercise practice holds potential risks for instance hypogly-
cemia, physical injury, and cardiac events.
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Pharmacological treatment

Most trials of drugs to treat DM2 included a wide range of
patients, including those over 65 years of age, so the results
of these trials probably apply to this population. Nevertheless,
doctors caring for elderly diabetic patients should be aware of
the pharmacological changes that occur with aging in order
to avoid common side-effects and maximize the chances of
adequate glycemic control.

First of all, age is associated with change in some phar-
macokinetic parameters, such as impaired elimination due
to decreased renal function and phase I liver metabolism as
well as altered drug distribution owing to an increase in body
fat and a reduction in lean body mass.!*! These phenomena
together with a slow counter-regulatory hormone secretion
explain why the elderly are more prone to hypoglycemia
when treated with insulin or insulin-releasing agents.?
Likewise, pharmacodynamic changes may also affect the
sensitivity of older adults to drugs. Hence, these issues
should be considered when choosing a drug and dosage to
treat DM2 in this population. Consideration to the patient’s
physical abilities, cognitive function, comorbidities, and
preference should also be given. The axiom “start low and
go slow” should always be kept in mind.

Oral therapy

Metformin

Metformin is the only biguanide available for clinical use
and represents one of two classes of drugs that improve
sensitivity to insulin. It acts mainly by sensitizing the liver
to the effects of insulin thereby decreasing hepatic glucose
output, but has additional effects on improving insulin sen-
sitivity in peripheral tissues and lowering serum free fatty
acid concentrations. %

Metformin typically lowers fasting blood glucose by 20%
and A, _levels by 1.5%.7°%" Given the long-standing evidence
base for its efficacy and safety, the ADA recommends met-
formin as the first-line pharmacological therapy for patients
with DM2, barring contraindication or intolerance.!* Other
benefits of metformin use are promotion of modest weight
reduction in overweight and obese patients, improvement
in lipid profile, and a potential reduction in cardiovascular
events and all-cause mortality.?® The main advantage of this
drug for the elderly population, however, is the very low risk
of hypoglycemia with monotherapy.?’

The most common side-effects of metformin use are
gastrointestinal: a metallic taste in the mouth, nausea and
vomiting, abdominal discomfort, and diarrhea.?* Although
clinical trials have revealed that only 5% of the subjects dis-

continue metformin because of gastrointestinal symptoms,
these may be especially worrisome in the frail elderly
population with poor appetite and low daily caloric intake.
In addition, long term treatment with metformin increases
the risk of vitamin B12 deficiency,” so levels of this vitamin
should be monitored during metformin use and a supplemen-
tation should be offered to at risk patients.

The most dreaded side-effect of metformin, however, is
lactic acidosis. The incidence of metformin-induced lactic
acidosis (MALA) appears to be exceedingly low (about
9 cases per 100,000 person-years of exposure)*!' with a recent
meta-analysis of over 70,000 patients on metformin failing to
attest to an association between the drug and the development
of lactic acidosis.?? On the other hand, the high case-fatality
rate of this adverse effect makes it a genuine concern for
doctors caring for diabetic patients. Since most cases have
occurred in patients with the other predisposing conditions,
prescribing guidelines recommend refraining from metformin
use in patients with impaired renal function, concurrent liver
disease or alcohol abuse, advanced heart failure, past his-
tory of lactic acidosis, and in the event of decreased tissue
perfusion.® Of these risk factors, renal failure is the most
significant in terms of established evidence. Even though the
classic definition utilizes a threshold of serum creatinine of
1.5 mg/dL for men and 1.4 mg/dL for women, these criteria
are not sufficiently accurate for estimating renal function in
elderly patients with reduced muscle mass. Therefore, an
estimated glomerular filtration rate (GFR) should be calcu-
lated to limit the utilization of metformin more precisely.
Some experts recommend a GFR >30 mL/min as a safe
threshold for metformin use but a GFR between 30 and
60 mL/min should be viewed as a relative contraindication
and prescription of a lower dose should be advised.?** It
is also imperative to warn patients to stop taking metformin
if they become acutely ill or before receiving intravenous
iodinated contrast material. When these recommendations
are met, the risk of MALA is close to zero.

Sulfonylureas

Sulfonylureas are insulin secretagogues and as such they
stimulate insulin release from pancreatic beta cells. They
reduce A, to an extent similar to metformin (1%-2%)** and
are usually well tolerated, which makes this class one of the
most widely used in the treatment of DM2.%” Hypoglycemia
is the main side-effect of these drugs and the risk of this
complication is especially high in the elderly*® and with long-
acting sulfonylureas, such as chlorpropamide and glyburide.*
As a result, the ADA recommends the use of shorter acting
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drugs, for example glipizide, to be prescribed in low starting
doses. Furthermore, use of sulfonylureas should be avoided
in patients with impaired renal, cardiac or gastrointestinal
function, in those who are undernourished or abuse alcohol,
and after a hospital stay.* Finally, patients should be warned
not to miss meals during treatment with a sulfonylurea.
Another concern of sulfonylurea treatment is the alleged
association with increased mortality from cardiovascular
disease. This was first noted in the University Group Diabetes
Study,* and since then several studies have been conducted
to investigate this association, with no ultimate conclusions.
On one hand, retrospective studies have shown an increase
in incidence and mortality from cardiovascular events in
patients taking sulfonylurea in comparison to metformin.***
On the other hand, the UKPDS* did not report an increase in
cardiovascular mortality related to sulfonylureas and a recent
meta-analysis of trials comparing newer sulfonylureas with
other anti-diabetic drugs evidenced no difference in cardiovas-
cular mortality.”’ These differences may be due to the fact that
second-generation sulfonylureas are selective for the pancreatic
sulfonylurea receptors and the toxicity of older sulfonylureas is
related to the effect on adenosine triphosphate (ATP)-dependent
potassium channels on cardiac cells and coronary vessels.

Meglitinides

The meglitinides function as short-acting insulin secret-
agogues, but through different receptors than sulfonylureas.
Their clinical efficacy in lowering A is similar to
sulfonylureas.*® The most common side-effect of megli-
tinide treatment is hypoglycemia, which occurs at a similar
frequency as with sulfonylurea use.* Since repaglinide is
metabolized by the liver, it may be an option for treatment
of DM2 in older patients with renal impairment.

Thiazolidinediones

Thiazolidinediones (TZDs) are the second class of insulin
sensitizers. They reduce insulin resistance in peripheral
tissue and also decrease hepatic gluconeogenesis.”® Their
use has been drastically limited in the past years due to con-
cerns about worsening heart failure due to fluid retention,®
decreased bone density,’! and increased risk of bladder
cancer.’?> There was also concern regarding an increased
risk of cardiovascular events with rosiglitazone follow-
ing the results of a large population-based study of older
(=65 years) patients with DM2 that showed an increased
risk of myocardial infarction with use of rosiglitazone™ even
though these findings were not consistent among similar
studies.>*

Since most of the studies mentioned were not designed
to directly assess cardiovascular outcomes, the Rosiglitazone
Evaluated for Cardiac Outcome and Regulation of Glycaemia
in Diabetes (RECORD)*” study was performed to specifically
examine the effects of rosiglitazone treatment on cardio-
vascular disease. In its final analysis, the study showed an
increased risk of fatal and non-fatal myocardial infarction in
the group treated with rosiglitazone in addition to metformin
and sulfonylureas when compared to the control group,
which was treated with metformin and sulfonylureas alone,
although the low event rate and high drop-out rate diminished
the power of the analysis.

Following the publication of this study in 2010, rosiglita-
zone was removed from the European market and in the US,
the US Food and Drug Administration (FDA) restricted its
use by making it available only through a Risk Evaluation
and Mitigation Strategy.

More recently, an independent review of the original
data of the RECORD study did not find an increase in
cardiovascular risk in the group treated with rosiglitazone
and even suggests that the drug might have a protective
effect on cardiovascular outcomes, although this benefit
was not statistically significant. Based on these findings,
the FDA has required removal of the prescribing and
dispensing restrictions for rosiglitazone that were put in
place in 2010.38

Until more definite data on the cardiovascular safety of
TZDs are available, they will probably remain a second-line
option for patients who have not achieved their glycemic
targets on alternative therapies (metformin, sulfonylureas,
insulin). Still, since TZDs do not cause hypoglycemia and
can be given to patients with renal failure they can be a use-
ful option for elderly patients. The clear decrease in bone
density*® and slightly elevated risk of fractures® associated
with TZD treatment should also be taken into consideration
when prescribing these drugs to older women.

Alpha-glucosidase inhibitors
Alpha-glucosidase is a gastrointestinal enzyme that converts
complex polysaccharide carbohydrates into monosaccharides,
so its inhibition slows the absorption of glucose, lowering
post-prandial blood glucose concentrations.

Acarbose and miglitol are the available drugs in this
class and have a slightly lower efficacy when compared
to the aforementioned treatments, lowering A, levels by
0.5%-1%.%" They have a favorable safety profile, since
they do not cause hypoglycemia or other severe adverse
effects. Nonetheless, the use of these drugs is limited by
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gastrointestinal side-effects, such as flatulence and diarrhea,
which are particularly common in older adults.®

Dipeptidyl peptidase-4 inhibitors

By inhibiting dipeptidyl peptidase-4 (DPP-4), the enzyme
responsible for degrading incretins, mainly glucose-dependent
insulinotropic polypeptide (GIP) and glucagon-like peptide-1
(GLP1), DDP-4 inhibitors increase insulin synthesis and
release and decrease glucagon production, resulting in a reduc-
tion in blood glucose concentration.®* Agents in this class are
considered relatively weak agents, as they usually lower A |
by only 0.6%; there does not seem to be variation in efficacy
among the different drugs available (sitagliptin, saxagliptin,
vildagliptin, linagliptin, and alogliptin).*

Since the insulin release mediated by GLP-1 is dependent
on blood glucose concentration, the risk of hypoglycemia of
GLP-1 based therapies is negligible, which would make this a
favorable option in the treatment of older adults. It is important
to note, however, that long-term safety with DDP-4 has not
been established and reported side-effects include worsening
heart failure, headaches, elevated incidence of nasopharyn-
gitis and upper respiratory tract infections,* pancreatitis® and
hypersensitivity reactions, including angioedema, anaphylaxis
and Stevens—Johnson syndrome.®’” Finally, dose adjustment
is recommended for patients with moderate to severe renal
impairment, defined as a GFR =50 mL/min.*

Sodium-glucose co-transporter 2

inhibitors
The sodium-glucose co-transporter 2 (SGLT2) is a co-
transporter that is expressed in the proximal tubule and is
responsible for reabsorbing approximately 90% of the filtered
glucose load.® Its inhibition can lead to a subtle lowering of
blood glucose levels. According to data available from a meta-
analysis of clinical trials comparing SGLT?2 inhibitors with
placebo or other available drugs, SGLT?2 inhibitors reduced
A, by approximately 0.5 to 0.7 percentage points, making
them relatively weak glucose-lowering agents.”
Dapagliflozin and canagliflozin are available in Europe
and the US.”"7 These drugs have been studied as mono-
therapy and in combination with metformin, sulfonylureas,
pioglitazone, sitagliptin, and insulin.”7> Although the clinical
experience with these drugs is still limited, they may repre-
sent an important new option for the treatment of DM2 due
to the low incidence of hypoglycemia and added benefit of
decreasing blood pressure and weight.® The main side-effect
described so far is an increased incidence of vulvovaginal
candidiasis in women.”s"”

Injectable therapy
GLP-1 analogs

GLP-1 is a gastrointestinal hormone which is involved
in glucose homeostasis primarily by stimulating glucose-
dependent insulin release from pancreatic islets, but has also
been shown to slow gastric emptying,” inhibit post-meal
glucagon release, and increase satiety in the brain, thereby
leading to reduced food intake.” In view of these effects,
GLP-1 analogs have been developed and are available for
use in patients with DM2.

Exenatide and liraglutide are the two drugs in this class.
Randomized trials have demonstrated that both drugs are
effective in reducing blood glucose, lowering A, by about
1%.8982 In addition, treatment with GLP-1 analogs results
in progressive and dose-dependent weight loss.*>% This may
represent an added benefit of this therapy to overweight and
obese patients, but because many elderly patients are frail
and undernourished, this effect may actually be detrimental
and should be taken into account when initiating treatment
with these agents. Moreover, nausea and vomiting are com-
mon side-effects of GLP-1 analogs, which may further limit
their use in the elderly population. These gastrointestinal
effects, however, may be avoided with dose titration and
usually wane with continuation of therapy.**

Hypoglycemia is an uncommon occurrence with mono-
therapy with GLP-1 analogs,® but these agents may elevate
the risk of sulfonylurea induced hypoglycemia,®! so it is
recommended that the dose of the sulfonylurea be reduced
on initiation of exenatide or liraglutide.

Other adverse effects have been documented during
treatment with GLP-1 analogs in post-marketing reports:
acute pancreatitis with both exenatide® and liraglutide and
acute renal failure with exenatide. Although a clear causal
relationship has yet to be established between worsening
of renal function and use of exenatide, this drug should not
be administered to patients with GFR below 30 mL/min
and creatinine monitoring is recommended when initiating
therapy.

Pramlintide

Pramlintide is an amylin analog that is administered sub-
cutaneously at mealtime and reduces post-prandial glucose
levels by slowing gastric emptying, promoting satiety, and
suppressing the rise of glucagon.®”® It has been approved only
for patients who are also taking prandial insulin and provides
amodest additional reduction in A, of about 0.6%.% The role
of'this drug in the treatment of DM2 is not yet clear and its use
is limited in the elderly by the need for multiple subcutaneous
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injections, increased risk of severe hypoglycemia, and lack
of data on long-term outcomes.

Insulin

Due to progressive loss of beta-cell function that character-
izes DM2, most individuals will ultimately require insulin
therapy to control hyperglycemia.” Concern of hypoglycemia
and of difficulty of administration should not prevent an
elderly patient from enjoying the benefits of improved gly-
cemic control with insulin treatment, for example improved
quality of life and vitality.”! Nonetheless, before initiating
insulin therapy, it is important to evaluate whether the patient
is cognitively and physically capable of injecting insulin in
the correct dose, monitoring blood glucose, and recognizing
and managing hypoglycemia.

A position statement by the ADA/EASD (European Asso-
ciation for the Study of Diabetes)®? suggests that unless the
patient is markedly hyperglycemic or symptomatic, a “basal”
insulin alone be added as an initial step to oral hypoglyce-
mic therapy, in order to provide a relatively uniform insulin
throughout the day and night. The long acting insulin analogs
glargine and detemir and the intermediate-acting insulin
neutral protamine Hagedorn (NPH) are the available options
but NPH has been consistently associated with a significantly
elevated risk of hypoglycemia® *° so it is less desirable to be
used as basal insulin, especially in the elderly.

As beta-cell function declines further, prandial insulin
coverage may be necessary in some patients. Basal-bolus
regimens comprising of multiple injections may pose a chal-
lenge to older patients, so this type of therapy may be suitable
only to a small group of well-functioning elderly patients.

Because insulin metabolism is altered in renal insuf-
ficiency, its dose should be decreased when GFR is below
50 mL/min in order to avoid hypoglycemia. Moreover,
patients taking insulin should be advised not to skip meals
and closely monitor glucose levels when they feel ill. The
other notable side-effect of insulin treatment is weight gain,
which is less pronounced with insulin detemir.**"”

Approach to the patient: algorithm
for DM2 treatment
Since large randomized controlled trials of DM2 treatment
targeting the population 65 years and older are scarce, treat-
ment recommendations for older adults are extrapolated from
studies on the general population that included patients in
this age group.

According to the ADA/EADS position statement, met-
formin should be the first-line drug therapy in hyperglycemic

patients in whom lifestyle intervention alone has not
achieved, or is unlikely to achieve A goals, and who do not
have contraindications to its use.

For patients who do not achieve their targets with lifestyle
modification and metformin alone, additional therapy is
indicated and should be chosen in light of the safety profile
of each drug and possible adverse effects. Addition of long-
acting basal insulin or a short acting sulfonylurea might be
preferred in the elderly due to a longer experience and research
with these drugs; hypoglycemia is a concern and should be
closely monitored. The other drugs previously mentioned are
less validated but possible add-on therapies for the elderly.
Lastly, if optimal hyperglycemia control is not achieved or if
comorbidities preclude the use of other drugs, prandial insulin
coverage may be needed, usually in a basal-bolus regimen.

An important issue in the care of the elderly diabetic
patient is the most appropriate recommended monitoring of
therapy efficacy. Measurement of A, may not be accurate
in some conditions seen frequently in older adults: anemia,
chronic kidney disease, recent acute illness or hospitalization,
chronic liver disease, red blood cell transfusions, and use of
erythropoietin.”® Nonetheless, the A _is still the best tool for
assessing long-term glycemic control and so it should be
measured quarterly in patients who are undergoing changes
in therapy or who are not meeting glycemic goals and twice
a year for those who are on stable therapy.

Self-monitoring of blood glucose may be helpful to pre-
vent hypoglycemia in patients who are treated with insulin
or sulfonylureas, but it requires functional and cognitive
capabilities and thus may only be employed in selected
elderly patients.*

Managing complications

and comorbidities

As with younger patients, glycemic control is the most
important prevention strategy for avoiding microvascular
complications such as diabetic nephropathy and neuropathy.
Nonetheless, early recognition and aggressive treatment
of these problems is also beneficial and so all elderly dia-
betic patients should be advised and referred to regular
evaluations.

A complete eye exam at least once a year is mandatory
since poor vision can lead to social withdrawal, recurrent falls
and their consequences and difficulty in measuring blood
glucose and managing diabetes treatment.

A yearly screening for increased urinary albumin excre-
tion can identify patients with microalbuminuria who benefit
greatly from treatment with angiotensin-converting-enzyme
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inhibitor (ACEi) or angiotensin II receptor blockers (ARBs).
This is true for diabetic patients across all age groups and
the population over 65 years is no exception.

Finally, foot-care is key for every diabetic patient for it helps
avoid the development of ulcers and prevents amputations.
Diabetic neuropathy is one of the contributors of foot lesions
and is especially common in the elderly, with a prevalence of
more than 50% in patients over 60,% furthermore, functional
decline may prevent the older patient from reaching or seeing
their feet for routine checks. For all these reasons, a detailed
examination of the feet must be a part of every visit of diabetic
patients with their personal physician.

Coronary artery disease is a leading cause of death in
elderly patients. Due to its multifactorial etiology, a global
approach for risk factor reduction is fundamental in avoiding
the development of cardiovascular diseases. This approach
starts with optimal glycemic control as described previ-
ously and includes treatment of other comorbidities such
as hypertension'® and dyslipidemia'®! as well as smoking
cessation,'® regular physical exercise and weight reduction,
and finally, primary or secondary prevention with aspirin.!®*
The goals for each of these risk factors should also be
adjusted to the patient’s preferences, life expectancy, and
cognitive status, with a more aggressive approach being
adequate in more functional individuals.

Cognitive function should be frequently assessed in elderly
patients because DM is a significant risk factor for the devel-
opment of dementia. This can manifest as non-compliance
with hypoglycemic therapy, deterioration of glycemic control,
and an increase in episodes of hypoglycemia.'*

Depression may also have an influence on glycemic
control and has been associated with accelerated rates of
coronary heart disease!® in diabetic patients. Short screening
tools (such as the “Geriatric Depression Scale”) are avail-
able and should be used to identify those with symptoms of
depression since the treatment of this comorbidity can also
help achieve glycemic goals.'%

Use of multiple drugs is common in older adults.
Management of hyperglycemia and its associated risk factors
often increases the number of medications even more in the
elderly with DM2. Side-effects may exacerbate comorbidities
and impede the patient’s ability to manage his/her diabetes.
Therefore, the medication list should be kept current and
reviewed at each visit.*!!

Nursing home patients
There are few studies and guidelines directed at care
of older adults with DM2 residing in nursing homes.

Life expectancy, quality of life, severe functional disabilities,
and other co-existing conditions mentioned previously affect
goal setting and management plans. Exercise as tolerated in
any form continues to be important for all patients. Regular
diet without concentrated sweets may improve quality of life
and prevent weight loss.

Treatment regimens should be chosen to achieve maxi-
mal glycemic control possible, with a focus on avoidance of
hypoglycemia and control of hyperglycemic symptoms.

Conclusion

The prevalence of diabetes is rising in the >65 year-old
group. The challenge of defining the goals of therapy arises
from the heterogeneity of both the aging process along with
the sparse clinical data in this patient population. In light of
these challenges, the clinician should be aware of the pit-
falls of caring for the older diabetic patient and prioritize an
individualized treatment plan to ensure an optimal glycemic
control, without placing the patient at unnecessary risk.
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