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Objectives
Diabetes medications in the elderly
1) Appreciate some of the strengths and limitations of the medical evidence 
around recommendations for T2DM and in particular to the elderly  
2) Understand the responsibility of health professionals to incorporate patient 
values into the decision making process 
3) To be able to incorporate the relevant evidence into shared-informed 
decision making for T2DM



Type-2 diabetes in the elderly

~20% for those 65-69 

~25% for those 75-79 

~20% for those > 85 
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Glucose and Outcomes

For every 1% increase in A1c the risk for 

cardiovascular disease increases by 15%

PLoS ONE 20127(8): e42551. doi:10.1371/journal.pone.0042551



“Clinicians should aim to achieve an HbA1c level between 
7% and 8% in most patients with type 2 diabetes” 

Because of harms - primarily internists 

“An A1C level of ≤6.5% is considered optimal if it can be 
achieved in a safe and affordable manner, but higher targets may be appropriate for 

certain individuals and may change for a given individual over time.” 
Because of benefits - primarily endocrinologists



https://sanjaybasu.shinyapps.io/recodesi/ - from the ACCORD  study

T2DM risk 
should not 

be
categorized 

as
YES
or

NO



Circ Cardiovasc Qual Outcomes. 2016;9:00-00.August 2016

“no significant impact of tight glycemic control”

“In 2013, the level of evidence for the clinical efficacy of 
antidiabetic drugs is disappointing and does not support the 

millions of prescriptions being written for them”

Diabetes Metab 2014 Feb 3. pii: S1262-3636



The History of T2DM Treatments

A TIMELINE

1. the date the drug was brought to market 
2. the date the key clinical outcome trial(s) were published 
3. the outcome - negative, neutral, positive 
4. colour-coded and calculated the years with and without clinically 

important outcome evidence



An ~100-year  
History Lesson 

30 medications
27 have had regulatory approval - 2 removed 

24 have been evaluated in at least 1 RCT 
assessing impact on important outcomes 
MY DEFINITION OF IMPORTANT OUTCOMES 
1) microvascular (end-stage renal disease/dialysis, renal 
death, blindness, clinical neuropathy)  

and/or  
2) macrovascular (all cause mortality, CVD mortality, non-fatal 
MI, stroke, amputation, heart failure or a composite CVD endpoint) 

(60 years if you don't include insulin) 
1920

1957



Studies Overall
21 RCTs have evaluated 24 of the 29 medications 

43% (9/21) of the medications evaluated showed NO OVERALL BENEFIT 

40% (8.5/21) SHOWED SOME BENEFIT (on at least one, and TYPICALLY ONLY 
ONE, clinically important outcome) 

17% (3.5/21) SHOWED OVERALL HARM (no benefit and harm for at least one 
clinically important outcome)



All the large RCTs evaluating the impact of 
glucose lowering medications on CVD Outcomes

RCTs evaluating the impact of medications on CVD outcomes in T2DM

YEAR NAME MEDICATION RESULT OUTCOME CHANGED
ABSOLUTE	

DIFFERENCE/TIME

1970

UGDP

SU tolbutamide (Orinase) NEGATIVE CVD mortality é8%/5	years
1971 BG phenformin (DBI) NEGATIVE Mortality é 6%/5-8	years
1976 SU tolbutamide (Orinase) NEGATIVE Fatal MI é 5%/5	years
1982 IN insulin NEUTRAL

1998
UKPDS 33/34

IN,SU insulin, chlorpropamide, glyburide/glibenclamide, glipizide NEUTRAL

1998 IN,SU,BG metformin, insulin, chlorpropamide, glyburide/glibenclamide, 
glipizide

NEUTRAL except POSITIVE for 
metformin

Mortality 
MI

ê7%/11	years	
ê 6%/11	years

2003 STOP-NIDDM OTH acarbose (Precose) POSITIVE MI ê 1.5%/3	years
2005 PROACTIVE GLIT pioglitazone (Actos) POSITIVE MI ê 1.5%/3	years

2007 RECORD GLIT rosiglitazone (Avandia) NEGATIVE Heart failure é 1%/4	years

2012 ORIGIN IN insulin NEUTRAL

2013 EXAMINE DPP4 alogliptin (Nesina) NEUTRAL

2014 SAVOR-TIMI 53 DPP4 saxagliptin (Onglyza) NEGATIVE Heart failure é 1%/2	years

2014 ALECARDIO OTH aleglitizar NEUTRAL

2015 ELIXA GLP lixisenatide (Adlyxin) NEUTRAL

2015 TECOS DPP4 sitagliptin (Januvia) NEUTRAL

2015 EMPA-REG GLIF empagliflozin (Jardiance) POSITIVE Mortality 
Heart failure

ê 2.5%/3	years	
ê 1.5%/3	years

2016 SUSTAIN 6 GLP semaglutide (Ozempic) POSITIVE Combined outcome ê 2%/2	years

2016 LEADER GLP liraglutide (Victoza) POSITIVE Mortality 
Combined outcome

ê 1%/4	years	
ê 2.5%/4	years	

2017 CANVAS GLIF canagliflozin (Invokana) POSITIVE
Combined outcome 

Heart failure  
Amputations

ê 2%/3.5years	
ê 1%/3.5	years	
é 1%/3.5	years

2017 EXSCEL GLP exenatide (Byetta) NEUTRAL
2017 ACE OTH acarbose (Procose) NEUTRAL
2017 Omarigliptin DPP4 omarigliptin NEUTRAL

2018 HARMONY GLP albiglutide (Tanzeum) POSITIVE Combined outcome ê 2%/2	years
2018 CARMELINA DPP4 linagliptin (Tradjenta) NEUTRAL

2018 DECLARE-TIMI 58 GLIF dapagliflozin (Farxiga) POSITIVE Combined outcome  
(primarily heart failure) ê 1%/4	years



SGLT-2 vs GLP-1 vs DPP-4 vs control (placebo/no treatment) 

236 trials - 176,310 subjects - follow up at least 12 weeks 

~55% males, ~55 y/o, ~A1c 8.1, ~30 BMI 

Outcomes - all-cause mortality, cardiovascular mortality, heart failure, 
myocardial infarction, unstable angina, stroke, adverse events, 
hypoglycemia 

JAMA. 2018;319(15):1580-1591. doi:10.1001/jama.2018.3024

NETWORK MA



All cause 
mortality

CV 
mortality

Heart 
failure MI Unstable 

angina Stroke
Any  

Hypo-
glycemia*

Adverse 
events 

leading to 
withdrawal

DPP-4 
inhibitor

0.1 
(–0.3 to 0.6)

0.0 
(–0.3 to 0.4)

0.4  
(0.0 to 0.8)

–0.2 
(–0.5 to 0.0)

0.0 
(–0.2 to 0.3)

0.0 
(–0.2 to 0.4)

4.9 
(2.0 to 8.4)

0.2 
(-0.5 to 1)

GLP-1 
agonist

–0.6 
(–1.0 to –0.3)

–0.5 
(–0.8 to –0.1)

–0.2  
(–0.5 to 0.1)

–0.2 
(–0.5 to 0.1)

0.1 
(–0.3 to 0.2)

–0.2 
(–0.5 to 0.0)

7.4 
(4.2 to 11.1)

4.7 
(3.3 to 6.5)

SGLT-2 
inhibitor

–1.0  
(–1.5 to –0.6)

–0.8 
(–1.1 to –0.3)

–1.1 
 (–1.3 to –0.8)

–0.6 
(–0.9 to –0.1)

0.0 
(–0.3 to 0.3)

–0.2 
(–0.4 to 0.2)

4.0 
(1.0 to 7.6)

0.5 
(-0.2 to1.5)

Outcomes compared to control - all trials 
ABSOLUTE differences (%)

* no difference in major hypoglycaemia



CV mortality, nonfatal MI and 
non fatal stroke

DPP-4 
inhibitor

0.0 
absolute #s not provided

GLP-1 
agonist

–1.0 
(–1.0 to –0.3)

SGLT-2 
inhibitor

–1.3  
(–2.3 to –0.3)

Outcomes compared to control - CV outcome trials 
ABSOLUTE differences (%)

SGLT-2 = 6% risk of genital infections 
DPP-4 = 0.1% risk of acute pancreatitis



https://www.acfp.ca/wp-content/uploads/2018/03/ACFPPricingDoc2018.pdf



Let’s extrapolate the best 
case example to 10 years

~2% absolute benefit over ~3.5 years - few new agents primarily only in secondary prevention 

~6% absolute benefit over 10 years 

in the best case example at least 94% of people will get no benefit, some will get harm 
(hypoglycemia, genital infections, Gi disturbance), and all will experience the inconvenience 
and cost of treating for 10 years 

~3500 pills or injections 
the new agents cost ~ $12,000 for 10 years - basal insulin ~$4,000, metformin ~$1,200 plus 
any monitoring costs 

NOBODY will feel better because of these treatments 



Nov 13, 2017

Secondary

“Canagliflozin reduced cardiovascular outcomes with no statistical 
evidence of heterogeneity of the treatment effect across the 

primary and secondary prevention groups”



“Canagliflozin reduced cardiovascular outcomes with no statistical 
evidence of heterogeneity of the treatment effect across the 

primary and secondary prevention groups”



Primary

Secondary

Combined

CV death, nonfatal MI, or nonfatal stroke

Primary
Secondary

Combined



Effect on systolic 
blood pressure 

⬇ 2.46 mmHg

J Am Heart Assoc. 2017;6:e004007. DOI: 10.1161/JAHA.116.004007 

Weight 
  
⬇1.88 kg

Goal            CurrentCurrent            Goal



Additional issues in the elderly



Personalized strategies are needed to avoid overtreatment of the frail elderly. 

In the older person with diabetes and multiple comorbidities and/or frailty, strategies should 
be used to strictly prevent hypoglycemia, which include the choice of antihyperglycemic 
therapy and a less stringent A1C target 

Sulphonylureas should be used with caution because the risk of hypoglycemia increases 
significantly with age. 

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

Long-acting basal analogues are associated with a lower frequency of hypoglycemia than 
intermediate-acting or premixed insulin in this age group

Older ~70

Can J Diabetes 2018;42:S283–S295



Can J Diabetes 2018;42:S283–S295





Diabetes Care program of 
Nova Scotia

D/C drugs that result in blood glucose levels less than 7.0 mmol/L or 
HbA1c levels below 8% in the severely frail 

Blood glucose targets below 20 mmol/L (as long as the patient is 
asymptomatic) and HbA1c levels below 12% are advocated in 
severely frail individuals.



Intensive glucose control
is associated with increased risk of severe hypoglycemia (RR=2.18, 
95% CI 1.53 to 3.11) and increased risk of adverse drug events 
(hospitalizations and life-threatening events) 

risk of hypoglycemia and its consequences is known to be 
increased in older persons 

does not reduce risk of all-cause or cardiac mortality; however, it can 
reduce nonfatal MI risk, and risk of microvascular complications

Can Fam Physician 2017;63:832-43



How to decrease hypoglycemia
there is no hurry to lower glucose 

remember renal/liver age issues 

higher A1c threshold 

use very low doses 

sulphonylureas - avoid 

DPP-4 lower risk of hypoglycaemia - most “evidence” in the elderly 

regular diets vs diabetic diets 

avoid sliding scale insulin protocols 

more value in dec BP than glucose 

most get no clinical benefit from treatment 

get sick or don’t eat - stop meds 

reduce complexity - memory problems



Major vascular events

Lancet 2019;393:407–15



Lancet 2019;393:407–15



Can Fam Physician 2017;63:832-43

In those on antihyperglycemics >65 
1) risk for hypoglycaemia (tight control, advancing age, insulin, sulfonlyurea etc) 
2) Uncertainty of clinical benefit due to frailty, dementia etc 

Reduce dose - especially those renally eliminated 
(metformin, sitagliptin) 

Switch agents - sulfonlyureas to non-sulfonlyureas - reducing the 
dose (particularly of prandial insulin) MIGHT minimize hypoglycemia 
risk, or using insulin detemir or glargine instead of isophane or mixed 
insulin MIGHT reduce risk of nocturnal hypoglycemia



JAMA Int Med 2018;176:1023-25

Simplification of insulin regimen

65 patients > 65  
on 2 or more injections/day 

 with a history of hypoglycemia 
8 months - single arm 

Similar glucose control 
Cut duration of hypoglycaemia  by 2/3  

(as measured by  
continuous glucose control)



1. Emphasize, EMphasize, EMPhasize physical activity and eating 
“healthy” food  

2. Don't emphasize targets - an A1c of 7-8 is quite reasonable - even higher 
in the elderly - focus on not causing hypoglycaemia  

3. The medications with the best of the weakest evidence are metformin, 
and then just in secondary prevention empagliflozin/canagliflozin, 
maybe liraglutide 

4. They all cause side effects  
5. We don't really know about long-term adverse effects 
6. The new agents are not inexpensive

So if some medications have been shown to lower glucose but 
not change outcomes, and for some the change is at most 1%/

year what the !@#$% should you do?


