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List the key 2018 CDA 
recommendations on 
managing diabetes in 

older adults.

Discuss special 
considerations for older 

adults living with cognitive 
impairment and diabetes.

Apply deprescribing
algorithms to the older 

adult living with frailty and 
multimorbidity.



D I A B E T E S  C A N A D A

Clinical Practice Guidelines

01
List the key 2018 CDA 
recommendations on 
managing diabetes in 

older adults.
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FIVE KEY MESSAGES

1. Assess level of frailty.

2. Individualize targets.

3. Avoid hypoglycemia in 
cognitive impairment.

4. Select antihyperglycemic
drugs carefully.

5. Give regular diets in 
nursing homes.



F R A M E W O R K  F O R  M U L T I M O R B I D I T Y  

J Am Geriatr Soc. 2012;60(10):E1-25.



CONSIDERAT IONS
in o lder  adu l t s

How do we determine if an older adult is frail and hence may 
consider more lenient targets?

What evidence-based prognostication tools are there to 
inform whether an older adult will live long enough to benefit 
from the medications (i.e., the TTB – time to benefit)?

How do we discuss preferences and values?  Are the 
clinical/surrogate outcomes we are trying to achieve with 
pharmacotherapy meaningful and what are the trade-offs?

How does aging impact on the risk and consequences of 
hypoglycemia?

What resources are available to support insulin use?



Diagnosis and screening.
Normal aging is associated with a progressive increase in A1C giving rise to discordance with FPG.

Normal FPG <5.6 mmol/L and/or A1C <5.5%
At risk FPG 5.6-6.0 mmol/L and/or A1C 5.5%-5.9%
Pre-diabetes FPG 6.1-6.9 mmol/L and/or A1C 6.0%-6.4%
Diabetes FPG ≥7.00 mmol/L and/or A1C ≥6.5%
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≤ 6.5 Adults with type 2 diabetes to reduce the risk of CKD and 
retinopathy at low risk of hypoglycemia.

≤ 7.0 Most adults with Type 1 or Type 2 diabetes.
7.1

8.5

7.1-8.0%: Functionally dependent.
7.1-8.5%: 
• Recurrent severe hypoglycemia and/or hypoglycemia 

awareness.
• Limited life expectancy.
• Frail older adult and/or living with dementia.

Avoid higher A1c to minimize risk of symptomatic hyperglycemia and 
acute and chronic complications.
End of 
life

A1C measurement not recommended.
Avoid symptomatic hyperglycemia and any hypoglycemia.

I N D I V I D U A L I Z E A1C targets. 
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Clinical Frailty 
Scale

1-3 
(functionally 
independent)

4-5 
(functionally 
dependent)

6-8 
(frail and/or 

with dementia)

9 
(end of life)

A1C target
Low risk 
hypoglycemia

≤7.0%

<8.0% <8.5% A1C 
measurement 

is not 
recommended.

A1C target
Higher risk 
hypoglycemia

7.1-8.0% 7.1-8.5%

CBGM 
Preprandial:
Postprandial:

4-7 mmol/L
5-10 mmol/L 

5-8 mmol/L
<12 mmol/L

6-9 mmol/L
<14 mmol/L Individualize.

FRAILTY at the forefront of decision-making.
Glycemic targets guided by frailty and life expectancy.
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Intensive control reduces risk of microvascular complications over MANY years.
There is no reduction in cardiovascular events or overall mortality.



Diabetes Care. 2009;32(8):1513-7. 

Older adults have less perception of hypoglycemia.
Age-related reduction in glucagon secretion, medications mask symptoms and impaired awareness.

age < 65
age < 65

age ≥ 65 age ≥ 65



GFR declines with age.
Adjust antihyperglycemic agents.



Self-management programs
• Tailored education
• Psychological support

Access to geriatric teams

Intensive health 
behaviours program*

Better glycemic control.

Aerobic exercise and/or 
resistance training 
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• How far off target?

• Symptomatic hyperglycemia?

• Clinical cardiovascular disease?

• Concern for weight gain?

• Need to avoid hypoglycemia?

• What is the eGFR?

• Cardiovascular risk factors?

• Other co-morbidities (CHF, hepatic 
disease, amputation)?

• Financial insecurity?

• Patient preference?



Canadian Diabetes Association 2018

SGLT2 inhibitors
GLP-1 receptor agonists

metformin



hypoglycemia

GI side effects

CHF

reduction in major 
cardiovascular outcomes 
with empagliglozin, 
canagliflozin, liraglutide

caution in older adults

less hypoglycemia

cost



eGFR (mL/min/1.73 m2): <15 15–29 30–44 ≥ 60
CKD Stage 5 4 3b 1 or 2

Acarbose 

Dapagliflozin
Empagliflozin

Pioglitazone

Use alternative agent Dose adjustment not requiredDose adjustment required

Canagliflozin 25 100 mg daily

Caution 

Metformin 

Linagliptin

Sitagliptin 5050 mg daily25 mg daily

Saxagliptin 502.5 mg daily

Alogliptin

Exenatide 

Liraglutide 

Repaglinide 

Gliclazide 

Glyburide 

Alpha-glucosidase
Inhibitors

Glimepiride

Biguanides

DPP-4 
Inhibitors

SGLT2 
Inhibitors

Insulin 
Secretagogues

GLP-1 
Receptor 
Agonists

Insulins

Rosiglitazone
Thiazolidinediones

500-1000 mg daily

Dulaglutide 

50
Exenatide QW 50

Lixisenatide

Fluid retention

45-59
3a

30
45

15

15

30

30
30

15

Do not initiate

30
30 60

60

60*
60
60*
60
60

30
60

45

45

30

15
6030 12.5 mg daily6.25 mg daily

60

30

Adjust antihyperglycemic agents to renal function.Adjust antihyperglycemic agents to renal function.



Navigating common obstacles to Metformin use

JAMA. 2019 [Epub ahead of print]



DPP-4 inhibitors should be 
used over sulfonylureas as 
second line therapy because of 
a lower risk of hypoglycemia.

Initial doses of sulfonylureas 
should be half of those used 
for younger adults and 
increased more slowly.

Gliclazide and gliclazide MR 
and glimepiride should be used 
instead of glyburide to reduce 
hypoglycemia.

Meglitinides may be used 
instead of glyburide to reduce 
the risk of hypoglycemia 
particularly in individuals with 
irregular eating habits.



Insulin pens.
Use pre-mixed and prefilled insulin pens to reduce dosing errors.
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Detemir, glargine (U-300), and degludec. 
Use instead of NPH or human 30/70 insulin to lower the frequency of hypoglycemia.

Can J Diabetes 2018;42:S283–S295



Diabetes in long term care is common.
Over 25% of residents in long term care in Canada are living with diabetes.

ICES 2013.



A V O I D sliding scale (reactive) and 
correction (supplemental) insulin protocols 
in older adults living in long term care.
Sliding scales worsen glycemic control and result in more hypoglycemia.

Can J Diabetes 2018;42:S283–S295



Under nutrition is a problem in long term care.
“Regular diets” may be used in long term care instead of “diabetic diets” or “diabetic nutritional formulas.”

Can J Diabetes 2018;42:S283–S295



I N T E R A C T I O N

Diabetes and Cognitive 
Impairment

02
Discuss special 

considerations for older 
adults living with cognitive 
impairment and diabetes.



Diabetes increases the risk of dementia.
1.5 fold higher incidence of Alzheimer’s and 2.5 fold higher incidence of vascular dementia.

Intern Med J. 2012;42(5):484-91. 



Diabetes Spectr 2016;29(4):210–219. 

“Type 3 diabetes”



DEMENTIA

HYPOGLYCEMIA

2x 3x

JAMA Intern Med 2013;173:1300–1306.



CLOCK 
DRAWING TEST

“Draw a clock with all the 
numbers, and set the 
hands for 10 after 11.”



Cognitive Domain Impact on Diabetes Self-Care Improvement Strategies

Memory 
impairment

• Forget to monitor
• Forget medications
• Forget insulin
• Forget to eat on time
• Forget to eat before exercise
• Forget appointments

• Seek caregiver availability
• Use a dosette /blister pack
• Switch to long-acting 

formulation
• Involve caregivers
• Choose supervised exercise 

programs
• Provide multiple reminders

Problem-solving 
difficulty

• Unable to recognize or treat 
hypoglycemia

• Repeated education
• Avoid complex regimens

Difficulty in 
stopping old or 
starting new 
regimen

• Labeled as ‘stubborn’
• Errors with new routines

• Minimize changes
• Involve caregivers during 

transitions
• May need to restrict access to 

medications (if old 
medications/doses taken)

Difficulty with 
mental flexibility

• Feels anxious about ‘failing’ 
the treatment plan

• Obsessed with diabetes 
management

• Simplify regimen
• Avoid sliding scales

Diabetes Care. 2017;40(4):461-467. 



Keep i t  s imple.

Regimen Challenge Strategies

Forgets mealtime insulin • Use basal insulin once day to control 
fast glucose

• Replace mealtime insulin with non-
insulin agents to control postprandial 
hyperglycemia

Makes errors in insulin scale • Avoid insulin sliding scale with fixed 
dose before meals

Hypoglycemia at fasting but high glucose 
during the daytime

• Use basal insulin in the morning and 
titrate up the dose to get fasting 
glucose control the next morning

Forgets to take medications as scheduled • Use dosette/blister-pack
• Involve caregiver to provide reminders
• Switch to long-acting formulations

Diabetes Care. 2017;40(4):461-467. 



D E P R E S C R I B I N G

frailty and multimorbidity

03
Apply deprescribing

algorithms to the older 
adult living with frailty and 

multimorbidity.





Polypharmacy
• Altered hemodynamics. 
• Drug-drug interactions.
• Adverse drug events.
• Withdrawal.
• Cost.
• Adherence.















Cases



Ms. X
75 year old female with type 2 diabetes 
for 2 years. She had an MI and had PCI 
3 years ago, but recovered well. She 
lives in a condo with her husband and 
is his primary caregiver. She walks for 
30 minutes daily. She enjoys having her 
children and grandchildren over for on 
the weekends.

1. What is her level of frailty?

2. What is her A1c target?





Clinical Frailty 
Scale

1-3 
(functionally 
independent)

4-5 
(functionally 
dependent)

6-8 
(frail and/or 

with dementia)

9 
(end of life)

A1C target
Low risk 
hypoglycemia

≤7.0%

<8.0% <8.5% A1C 
measurement 

is not 
recommended.

A1C target
Higher risk 
hypoglycemia

7.1-8.0% 7.1-8.5%

CBGM 
Preprandial:
Postprandial:

4-7 mmol/L
5-10 mmol/L 

5-8 mmol/L
<12 mmol/L

6-9 mmol/L
<14 mmol/L Individualize.

FRAILTY at the forefront of decision-making.
Glycemic targets guided by frailty and life expectancy.

Can J Diabetes 2018;42:S283–S295



Current medications:
1. Metformin 1000 mg BID
2. Perindopril 4 mg daily
3. Hydrochlorothiazide 25 mg daily
4. Aspirin 81 mg daily
5. Atorvastatin 40 mg daily

• A1C is 8.0%
• eGFR > 60 mL/min/1.73m2

You counsel her on self-management 
strategies. What would an appropriate 
second line therapy?

A. Empagliflozin
B. Liraglutide
C. Glyburide
D. Linagliptin



You decided to add Empagaflozin and 
her medication regimen is now:

1. Metformin 1000 mg BID
2. Perindopril 4 mg daily
3. Hydrochlorothiazide 25 mg daily
4. Aspirin 81 mg daily
5. Atorvastatin 40 mg daily
6. Empagliflozin 10 mg daily

She has joined the YWCA. 6 months 
later, she has lost five pounds and:
• A1C is 7.4%
• eGFR is 55 mL/min/1.73m2

• albumin: creatinine 2.5 mg/mmol
• home BP 100-110/65-75

She feels dizzy when she gets up. There 
are no other cardiac symptoms. She 
has urinary frequency.



Which of her medications may you 
consider reducing or stopping?

1. Metformin 1000 mg BID
2. Perindopril 4 mg daily
3. Hydrochlorothiazide 25 mg daily
4. Aspirin 81 mg daily
5. Atorvastatin 40 mg daily
6. Empagliflozin 10 mg daily



Mr. X
Her husband, 82 years old, living with 
mild cognitive impairment is 
dependent on Ms. X for his IADLs 
because of osteoarthritis. He has had 
type 2 diabetes for 12 years. He has 
hypertension and dyslipidemia.

1. What is his level of frailty?

2. What is his target A1C?





Clinical Frailty 
Scale

1-3 
(functionally 
independent)

4-5 
(functionally 
dependent)

6-8 
(frail and/or 

with dementia)

9 
(end of life)

A1C target
Low risk 
hypoglycemia

≤7.0%

<8.0% <8.5% A1C 
measurement 

is not 
recommended.

A1C target
Higher risk 
hypoglycemia

7.1-8.0% 7.1-8.5%

CBGM 
Preprandial:
Postprandial:

4-7 mmol/L
5-10 mmol/L 

5-8 mmol/L
<12 mmol/L

6-9 mmol/L
<14 mmol/L Individualize.

FRAILTY at the forefront of decision-making.
Glycemic targets guided by frailty and life expectancy.

Can J Diabetes 2018;42:S283–S295



Which of the following is TRUE about 
self-monitoring of blood glucose in the 
older adult? 

A. If there is discrepancy between the 
A1C value and the home blood 
glucose monitoring results, the A1C 
value should always take priority in 
directing glycemic therapy.

B. Postprandial glucose values are a 
better predictor of outcome, rather 
than A1C or preprandial glucose 
values

C. Capillary blood glucose monitoring 
can reveal fluctuations of glucose; 
and greater variability is associated 
with worse cognition.



He is taking these medications to 
manage diabetes:

1. Glicazide MR 120 mg qam
2. Metformin 1000 mg BID
3. Canagliflozin 100 mg OD
4. Linagliptin 5 mg OD

His A1C is 8.9% and his eGFR is 40 
mL/min/1.73m2.  How should his 
medications be adjusted for his renal 
function?

Date AC 
Breakfast

AC 
Lunch

AC 
Supper

Bedtime

1 13.5 12.5

2 17.1 13.2

3 12.5 14.3

4 13.2 14.5



eGFR (mL/min/1.73 m2): <15 15–29 30–44 ≥ 60
CKD Stage 5 4 3b 1 or 2

Acarbose 

Dapagliflozin
Empagliflozin

Pioglitazone

Use alternative agent Dose adjustment not requiredDose adjustment required

Canagliflozin 25 100 mg daily

Caution 

Metformin 

Linagliptin

Sitagliptin 5050 mg daily25 mg daily

Saxagliptin 502.5 mg daily

Alogliptin

Exenatide 

Liraglutide 

Repaglinide 

Gliclazide 

Glyburide 

Alpha-glucosidase
Inhibitors

Glimepiride

Biguanides

DPP-4 
Inhibitors

SGLT2 
Inhibitors

Insulin 
Secretagogues

GLP-1 
Receptor 
Agonists

Insulins

Rosiglitazone
Thiazolidinediones

500-1000 mg daily

Dulaglutide 

50
Exenatide QW 50

Lixisenatide

Fluid retention

45-59
3a

30
45

15

15

30

30
30

15

Do not initiate

30
30 60

60

60*
60
60*
60
60

30
60

45

45

30

15
6030 12.5 mg daily6.25 mg daily

60

30

Adjust antihyperglycemic agents to renal function.Adjust antihyperglycemic agents to renal function.



You decide to target an A1C of 7.1-8.0, 
post-prandial < 12, pre-prandial 5-8 
and made the following adjustments:

• Reduce Metformin to 500 mg BID
• Stop Canagliflozin
• Stop Glicazide
• Continue Linagliptin

Should insulin be started?  

Date AC 
Breakfast

AC 
Lunch

AC 
Supper

Bedtime

1 13.5 12.5

2 17.1 13.2

3 12.5 14.3

4 13.2 14.5



Through shared decision-making, he 
starts a simple regimen of Humalog Mix 
25 at 10 units BID, to be titrated up.  
His wife helps to administer the insulin.

Now, he is on:
• 14 units at breakfast
• 36 units at dinner
• Metformin 500 mg BID
• Linagliptin 5 mg OD

Fasting: 3.3-4.7
AC Lunch: 10.9-12.9
AC Dinner: 9.2-13.8
Bedtime: 7.1-8.6

Now what?



You adjust the Humalog Mix 25:

• 18 units at breakfast
• 32 units at dinner
• Metformin 500 mg BID
• Linagliptin 5 mg OD

Fasting: 4.3-6.9
AC Lunch: 10.9-12.2
AC Dinner: 5.1-7.8



Mr. X – 8 years later
He now has moderate dementia and 
resides in a long term care facility.  He is 
mostly wheel-chair bound.

1. What is his level of frailty?

2. What is his target A1C?

3. What is the purpose of glycemic 
control at this stage?





Clinical Frailty 
Scale

1-3 
(functionally 
independent)

4-5 
(functionally 
dependent)

6-8 
(frail and/or 

with dementia)

9 
(end of life)

A1C target
Low risk 
hypoglycemia

≤7.0%

<8.0% <8.5% A1C 
measurement 

is not 
recommended.

A1C target
Higher risk 
hypoglycemia

7.1-8.0% 7.1-8.5%

CBGM 
Preprandial:
Postprandial:

4-7 mmol/L
5-10 mmol/L 

5-8 mmol/L
<12 mmol/L

6-9 mmol/L
<14 mmol/L Individualize.

FRAILTY at the forefront of decision-making.
Glycemic targets guided by frailty and life expectancy.

Can J Diabetes 2018;42:S283–S295



His A1C is 8.6% and eGFR is 35 
ml/min/1.73m2. 

His diabetes medications are:

1. Metformin 500 mg BID
2. Linagliptin 5 mg OD
3. Insulin glargine U-100 55 units at 

bedtime



Which of the following is true?

1. To further minimize the risk of 
hypoglycemia events, glargine U-
300 or degludec may be used 
instead of glargine U-100.

2. Hypoglycemia is not a concern as 
the A1C is 8.6%, he reports no 
symptoms, and he is too 
sedentary to have hypoglycemic 
episodes.

3. A diabetic nutritional formula 
should be used as a non-
pharmacologic strategy to 
improve glycemic control.

4. He has no identifiable risk factors 
for severe hypoglycemia.



Thank you.

F a c u l t y / P r e s e n t e r :  C a m i l l a  W o n g  ( @ c a m i l l a _ w o n g )
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