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Review the prevalence and
impact of diabetes in the
geriatric population

Discuss the current medications

available for diabetes including
risks and benefits

Understand the differences in
treatment strategies and goals
In the diabetic geriatric patient

Develop a step-wise approach
for management of diabetes in
the geriatric patient
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Progression to Type 2 Diabetes

Genetlics mda [INnsulin Resistance Acquired

Obesity
Sedentary Lifestyle
Aging

Compensated Insulin Resistance
Mormal Glucose Tolerance

Impaired Glucose Tolerance

(-Cell "Failure” S Genetics

Increased 1

Type 2 Diabetes
.

Hepalic Glucose
Cutput













Metabolic syndrome

Metabolic syndrome is a combination of
medical disorders that increase the risk of
developing cardiovascular disease and diabetes.

H A ence

iIncreases W|thage

Metabolic syndrome AKA dysmetabolic syndrome,
metabolic syndrome X, cardiometabolic
syndrome, syndrome X, insulin resistance
syndrome, Reaven's syndrome (named for Gerald
Reaven), and CHAOS (in Australia).
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ADA 2022 GUide“neS (in the absence of

unequivocal hyperglycemia repeat testing is recommended)

Hgb a2t 5 e (prediabetes 5.7-6.4%)

Fasting plasma glucose >=126 mg/dl mo
calories for > =8 hours) (prediabetes 100-125)

2-hour plasma glucose >=200 mg/dl

following a 75-g oral glucose tolerance test
(prediabetes 140-199)

A random plasma glucose of >=200mg/dl
in a patient with classic symptoms of
hyperglycemia
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Prevalence of Diabetes in 2022

Diabetes is increasing at an alarming rate in the USA.

According to the CDC’s
National Diabetes Statistics
Report for 2022, cases

of diabetes have risen 1o an
estimated 37.3 million (11.3%).
23% 01 those U.S. aduits with
diabetes are undiagnosed.

An estimated 96 million adults
have prediabetes, (38% of

the U.S. adult population)

>8 in 10 adults dont know they
have prediabetes

‘the percentage of adults with
diabetes increased with age,
reaching over 26% among those
aged 65 years or older

26.4 million people aged 65
years or older have prediabetes
(48.8%)

Prevalence of Diabetes Worldwide
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Projected prevalence of diagnhosed
diabetes in adults in the U.S. for selected
years from 2014 to 2060, by age group

adults

1
L)
2
—_
L)
L
u
=

2014 2020 2030 2040 2050

® 18-44 years @ 45-64 years 65-74 years @ 75 years or clder






e
Ay
'V\/

wvww

=
-
=

.

A e

&

7.4
s
Ay N
L) y \ \ o &
W g
L A S L L A

AN AN, e

3044

3.
=
& =
i

R
geeg

a
)
o
258

kmm

"“M.WWW,WWWWWWWWWWWWWWWMWVWW
WWMWWW A A A AL AN AN AN AN 44
N o ( 4 A A e Y e Y e e W e e o ¥ wy ) I
o R R— gy M
VO A W A A, LAY Aty
MVYM’V‘;«A{ oA e o U o e RN N e
I L, A A A A A AN AN

e R R e e L
o O a Y
Ly oy g gy g gy g ey g wie N g R gy g E g, A 1 Ay - L, o
AN Aty S A A AN e A A A A Ay e Ay LA S P R L L e ot e e e P
AN A e T e Ay g B AR A A oeg B A B A WA e O A e Ay AR, A e A A Ay
BN I B GG ] i G/ S D N B L AN NA vl Bsean ® N A NS N
L e A A A A A,
WWWWWWWWWWWWWWWW
-
A O e L L e A A e AN,
e WV, L L R L L L L L L A L L L
N4 A b Y 4 R R T R e VAN NN N O
A P AN TV EX N VG 2 Y YN oY B N Y G B
Ay A A e A A Ay A A WA W G e L e, Ve
L LN R N N/l H N MR R Nt Nt NN Nt W NV N N
A A A A e A AN A A A AN AN




Diabetic statistics in the elderly

Heart attacks and strokes are 2-4x as frequent in patients
with diabetes

Diabetic nephropathy is the #1 cause of end stage renal
failure

Diabetic retinopathy is one of the leading causes of
blindness. DM increases risk of glaucoma 38-40%.

ncreased insulin resistance and diabetes significantly
increases risk of cognitive impairment and depression

Risks of falls, polypharmacy, urinary incontinence, and pain
are increased

Peripheral artery disease and peripheral nephropathy are
major risk factors for non-traumatic limb amputations
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Metformin

NEJM June 2016

Meta-anaylsis of 204 studies
Still 15 line therapy in DM2

Begin metformin at the time of
diagnosis w lifestyle changes

Weight stable or decreased

Stable: DDP inh, GLP-1 ag, SGLT-2 inh
Increased: sulfonylureas, TZDs, insulin

Combinations therapy:

Lowers Alc similarly except:
Met+GLP-1 agonist superior to Met+DPP-4 inhibitors

As mono tx, low long-term (>2yrs) CV
mortality vs sulfonylureas (33-43% increased
mortality risk with sulfonylureas than with
metformin)

Low hypoglycemia (sulfonylureas with
highest risk of hypoglycemia)

Metformin was not associated with
excessive risk for lactic acidosis

Recently modified
FDA restrictions with
renal impairment:
contraindicated only

if GFR <30 and
caution if GFR is 30-
45




Metformin
Metformin therapy for prevention of type 2
diabetes should be considered in adults with
prediabetes, as typified by the Diabetes
Prevention Program, especially those aged
25-59 years with BMI =35 kg/m?=, higher
fasting plasma glucose (e.g., =110 mg/dlL),
and higher A1C (e.g., >6.0%), and in women
with prior gestational diabetes mellitus.

L EVEL OF EVIDENCE: A
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Sulfonylureas

259 generation
glipizide (Glucotrol)

glimepiride (Amaryl) 0
CONTROL KAOS
, High risk of hypoglycemia
>50 years experience Weight gain
Inexpensive Elevated LFTs/Hepatitis
Reduces fasting glucose Cholestatic jaundice
Decreases A1C by 15-2.0% Photosensitivity/Rash
Pancytopenia

UK Diabetic Cohort Analysis Anemia

December 4, 2009 stated that Leukopenia
sulfonylureas as a drug class were gl aislelaiteie el
associated with an excess all- Hyponatremia/SIADH

cause mortality risk compared to May cause prolonged coronary

metformin in retrospective ischemia in Ml and angina patients by
analysis of >90,000 diabetic interfering with K channels

patlents Avoid g |ybU ride (Diabeta,Glynase,Micronase,Glycron)



15t generation sulfonyureas should not be used

in the management of diabetes

REPRESENTATIVE TRADE NAMES
Acetohexamide — Dymelor®
Chlorpropamide — Diabinese®
Tolazamide — Tolinase®
Tolbutamide — Orinase®

An earlier Cochrane review found a statistically
significant increase in the risk of cardiovascular death

for first generation sulfonylureas relative to
placebo(RR 2.63, 95% Cl 1.32 to 5.22;P=0.006).

The FDA requires sulfonylureas to carry a label

warning regarding increased risk of
cardiovascular death.
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Meglitinenides

Nateglinide (Starlix), repaglinide (Prandin)

CONTROL KAOS
For patients with Hgb A1C < 8 # Limited with Hgb A1C>8
Decreases A1C by 0.5-1.0% Taken 3-4x daily <=30

minutes before meals
Hypoglycemia
Myocardial ischemia
Weight gain

Gl s.e.(diarrhea, nausea,

vomiting, constipation,
pancreatitis)

Not indicated with NPH due
to increased CV events

Diabetes 12/2004 v.53
“...inhibition of cardiovascular
K ATP channels by insulin
secretagogues (sulfonyureas

and meglitinides) is considered
to increase cardiovascular risk
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Sites of Action for Oral Therapies
for Type 2 Diabetes

T Sulfonylureas Pancreas
« Glipizide (Glucotrol)

« Ghyburide (DiaBeta, : Glucose
Micronase, Glynase) - Impaired Gut
. Glimepiride (Amaryl) insulin secretion "\\_.

T Repaglinide (prandin)

T Nateglinide (stariix) a-Glucosidase

inhibitors

. Acarbose (Precose)
r—> Hyperglycemia <—\ Miglital (Glyset)
Framlintide
‘e Exenatide
Liver Wi— 'i.';": — | ose
- ake Muscle

Adipose
+ Biguanide P T TZDs
L TZDs T Biguanide
. { Rosiglitazone (Avandia) M Metformin
Ploglitazone (Actos) (Glucophage)
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Sodium-glucose

cotranspoter-2
(SGLT-2) inhibitors

canagliflozin(invonka),dapagliflozin(Farxiga),empaglifiozin(Jardiance), ertuglifiozin (Steglatro)

CONTROL

Blocks glucose reabsorption
and increases glucose
excretion by the kidney

Lowers HgbATC by 0.3%
No hypoglycemia (alone)
Weight loss/weight neutral

Dapagliflozin may prevent
renal failure w or w/o DM

Dapagliflozin may prevent
CHF and decrease CV death
in very sick pts w EF < 27%
W or w/o DM

KAOS

Expensive ($500/month) for small effect on
HgbA1C

It is a better medicine for advanced CKD (IH-1V)
and severe CHF (EF<27%) than for DM2

Contraindicated if low GFR (C<30,D <25, E<45)
Caution w elderly, alcoholics, uncircumcised

May increase risk of leg and foot amputation
(although Black Box warning removed). Always
document foot exam if using.

Caution w nephrotoxic meds e.g. diuretics, ACEjJ,
ARBs, NSAIDs (Always monitor renal function)

Hold if decreased fluid intake from fasting/acute
iiness or fluid loss from Gl illness or heat exp

Highest risk of vaginal yeast infection of DMeds
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If | didn't have to pay
for my diabetes meds, I'd
be a millionaira now!
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~ Key Characteristics of Currently Available Injectable GLP-1 Receptor Agonists

Exenatide Liraglutide Exenatide ER Dulaglutide Semaglutide

(Byetta) (Victoza) (Saxenda) (Bydureon) (Trulicity) (Ozempic)
Recommended Initiate at5 mcg Initiate at 0.6 mg per day  Administer 2 mg Initiate at 0.75 mg Initiate at 0.25 mg
Dosing twice daily; for 1 wk, then increaseto  once weekly once weekly; may once weekly, then

increaseto 10mcg 1.2 mg; may increase to increase to 15 mg after 4 wk increase

twice daily after 1.8 mg for additional for additional to 0.5 mg once

1 month based glycemic control glycemic control weekly; may

on clinical response increase to 1 mg

for additional

glycemic control

Indication(s)

Adjunct to diet and
exercise to improve
glycemic control

in T2DM

* Adjunct to diet and
exercise to improve
glycemic control in
T20M

* To reduce the

risk of major adverse
CV events in adults

Adjunct to diet
and exercise to
improve glycemic
control in T2DM

Adjunct to diet and
exercise to improve
glycemic control in
T2DM

Adjunct to diet
and exercise to
improve glycemic
control in T2DM

with T2DM and
established CVD
Administration Twice daily Once daily Once weekly Once weekly Once weekly
Frequency
GLP-1 RA Short-acting Long-acting Long-acting Long-acting Long-acting
Type
Hypoglycemia  Low Low Low Low Low
Risk
(monotherapy)
Weight Effects  Loss Loss Loss Loss Loss

lixisenatide(Adlyxin) 20mcg SQ once daily




Oral semaglutide (Rybelsus)

Rybelsus was approved on September 20, 2019, as the first oral medication in the drug class
glucagon-like peptide receptor agonist (GLP-1 RA)

Rybelsus is not recommended as first-line therapy for patients with type 2 diabetes; rather,
metformin is preferred drug for initial treatment.

The American Diabetes Association (ADA) guidelines recommend the use of a GLP-1 RA, such as
semaglutide, to achieve greater blood glucose lowering over initiating insulin for patients whose
oral therapy treatments have failed.

Need to take Rybelsus at least 30 minutes before the first food, beverage, or other oral
medication for the day, with no more than 4 oz of plain water.

The most common adverse effects (AEs) include nausea, diarrhea, vomiting, decreased appetite,
indigestion, and constipation. Rybelsus carries a boxed warning regarding the increased risk of
thyroid c-cell tumors, and patients who have had medullary thyroid carcinoma (MTC) or a family
history of MTC should not take the medication.

The starting dose of Rybelsus is 3 mg orally once daily for 30 days. After 30 days, the dose
should be increased to 7 mg once daily, which may be increased to a maximum of 14 mg
once daily if additional blood glucose lowering is needed after at least 30 days on the 7-mg dose.

The PIONEER 3 randomized clinical trial evaluated the safety and efficacy of oral semaglutide 7
mg/day and 14 mg/day compared with sitagliptin added on to metformin. There were 1864
patients. The study revealed that both doses of semaglutide compared with sitagliptin resulted in
statistically significant greater reductions in A1C levels over 26 weeks (P < 0.001).






Dual GIP and
GLP-1 receptor agonist

tirzepatiade (Mounjaro)

CONTROL
First in class dual GIP/GLP-1 agonist

Mimics natural agonists (GIP and
GLP-1) and binds to their receptors.

Delays gastric emptying and up to
20% wit loss at highest dose
Lowers HgbATC 1.6-2.3%

SURPASS trials show superior A1C
(+.5%) and weight reduction(+12lbs)
at highest dose(15mg/wk) when
compared to semaglutide (Ozempic)
highest dose (1.5mg/wk) respectively
over 40 wks

KAOS
Expensive ($1539.54/month)

Requires weekly injection
Gl s.e. including nausea,
vomiting, diarrhea, upper
abdominal pain

Gastroparesis is a
contraindication to use

Only for adults with type 2
diabetes as an addition to
diet and exercise

Trial for cardioprotective affect
vs dulaglutide ends 10/24
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Correction scale












Quick summary on Diabetic medications
in the geriatric patient

Metformin should be first line therapy for most diabetic patients
unless GFR<30. Age alone should not be a determining factor.
Consider GLP-1 and SGLT2 agents if indicated (heart/kidney dx)

Addition of basal insulin should be considered early on for safe
and effective treatment of diabetes with adjustments determined
by fasting blood sugars.

Glyburide called out by ADA as the worst of the 2™ generation
sulfonylureas in terms of hypoglycemic risk for the elderly

DPP-4 agents are not encouraged due to excessive costs and
lower efficacy.

SGLT-2 agents are essentially ineffective for lowering HgbA1¢
and very expensive BUT do have a potential role in CHF
(EF<27%) and CKD lllb (GFR >25-45) as long as there is

albuminuria, diabetes, or heart failure present.
66
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Sliding Scale: CHAOS or
CONTROL?

An insulin sliding scale often generates a
roller-coaster pattern of glucose values
Very high blood glucose values are treated
with insulin, sometimes with ensuing
hypoglycemia.

The hypoglycemia is then treated with
(often excessive guantities of)
carbohydrates and without insulin, with
ensuing hyperglycemia.

Practitioner is often notified when blood
glucose level is <60 Or >400

The blood

JUCEIRVER
what?!1?!



Shiding Scale: CHAOS or
CONTROL?

An insulin sliding scale is reactive, responding to the current
blood glucose level, but is not anticipatory or proactive. It
does not anticipate carbohydrate intake, metabolic stress or
physical activity.

As usually written, an insulin sliding scale is a device for

sustaining hyperglycemia in a patient with uncontrolled
diabetes.

It provides insulin only when the blood glucose is above a
threshold value, typically 150-200 mg/dlL, and then provides
only small doses of insulin, e.g., 2 to 6 units, for values just
above that threshold.

The consequence is that the patient often receives
inadeqguate doses of insulin until the blood glucose level is
unacceptably high, often over 300 mg/dL.
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Shiding Scale: CHAOS or
CONTROL?

Studies show that SSl is neither
effective nor efficient

In a prospective randomized trial in
130 hospital patients with type 2
diabetes, a basal-bolus insulin regimen
achieved superior control compared

with SSI (RABBIT 2 Trial in Diabetes Care
2007:30: 2181-2186)



Intensive Control of Blood
Glucose in ICU patients: CHAQOS or
CONTROL?

Intensive blood sugar control for 6104 critical care patients
with hyperglycemia does not improve outcomes and Is
associated with a 14% increase in deaths (NICE-SUGAR
study NEIM 360:1283-97, 2009)

Randomized control trial showed that intensive
perioperative glucose control did not improve outcomes of

open heart surgery patients (Raquel Pei Chen Chan et al.
Clinics vol.64 2009)

Meta analysis of 26 studies (n=13,500) showed that lowering
BS with intensive insulin treatment does not affect mortality
in critically ill patients (Berge, Mesotten CMAJ April 14,2009)



SSI may be useful to help
calculate fixed daily insulin
requirement

Newly recognized diabetics
When insulin requirements are unknown (e.g. acute illness)
When new therapies are initiated (1F, glucocorticoids)

SSI (or Correction scale) insulin should be evaluated within
5-7 days and converted to fixed daily insulin which has been
shown to provide better control and less hypoglycemia

Be sure to reevaluate or put stop date

on SSI to avoid an order remaining in
effect indefinitely
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HEALTHY

SNACKING
TIPS:
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o

“The healthiest part of a donut is the hole.
Unfortunately, you have to eat through
the rest of the donut to get there!”
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© Ramndy Glasbergen
glasbergen.com

“I try to eat healthy. I never sprinkle salt
on ice cream, I only eat decaffeinated
pizza and my beer is 100% fat free.”
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| ate onset diabetes not
equivalent CHD risk factor s

Internal Medicine March15, 2011

Prospective study of 4,000 middle
aged men

Patients 60 years and older with
mean diabetes duration of 5 years
had a CHD risk 42 that of patients
diagnosed before age 60 with
diabetes for more than 16 years
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EVENT No DM and |Late-onset |Early-onset |Men with
no prior |DM2 DM2 prior Ml and
Mi N=307 N=107 no DM2
N=3197 N=368

Major 1 O

Coronary heart
Disease

Major
M 1.0

disease

All-cause
mortality 1 O
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Considerations in the elderly

diabetic patient
Always remember:

First, DO NO HARM!!!
Avoid adverse drug
effects and

hypoglycemia
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