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Abstract 
 
Treatment of type 2 diabetes mellitus (T2DM) should be individualized, 

particularly in older adults who may be frail, functionally dependent, 

cognitively impaired, or have a short life expectancy. Frail older adults 

are more vulnerable to hypoglycemia and are more likely to suffer 

from hypoglycemia-related adverse effects. As such, a more flexible 

HbA1c target may be necessary, as aggressive glycemic control in old-

er adults may lead to net harm. Newer clinical practice guidelines now 

recommend use of sodium glucose cotransporter 2 inhibitors (SGLT2is) 

in patients without diabetes due to proven cardiorenal benefits. What 

does this mean for the frail older adult?  In this article we acknowledge 

the benefits of the newer oral antihyperglycemic agents with particular 

focus on the SGLT2i and potential harms associated with SGLT2i use 

with a hypothetical but plausible case presentation.  
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KEY POINTS 
1. Newer agents, such as GLP1-RAs, DPP4is, and SGLT2is, are effective, safe, and tolerable in older per-

sons and can be considered for use in older patients. 

2. SGLT2is should be considered for use in older patients with cardiovascular and/or renal disease, how-

ever, caution and close follow-up should be practiced in frail older adults, especially those with histo-

ry of falls, orthostatic hypotension, malnutrition, and weight loss.  

3. Antihyperglycemic agents with high risk of hypoglycemia should be avoided in older persons. 

4. Addition and/or substitution of different antihyperglycemic agents depends on the older patient’s 

functional status, comorbidities, current medications, and risks and benefits of the side effects asso-

ciated with that drug – an individualized approach that will vary for each older patient. 

CASE 
Mrs. X is an 80-year-old single female who lives alone in an apartment with minimal social supports. She re-

ceives home care supports for bathing, otherwise she is independent for all other basic activities of daily liv-

ing. Her close friend is her power of attorney who assists with finances and transportation. She manages her 

medications independently, however, she finds this task overwhelming. She has a history of mild dementia 

on donepezil, hypertension, myocardial infarction (MI), heart failure with reduced ejection fraction (HFrEF) on 

furosemide, bisoprolol, and perindopril, dyslipidemia on atorvastatin, T2DM with hemoglobin A1c (HbA1c) 

level of 7.0% on canagliflozin and saxagliptin. She had two falls in the past year related to orthostatic hypo-

tension and mobilizes with a walker. She has also lost interest in cooking, relying on simple pre-cooked 

meals. She has lost 15 pounds in the past year. She presented to the hospital with acute cholecystitis and 

underwent an urgent, uncomplicated cholecystectomy. Post-operatively, she developed euglycemic diabetic 

ketoacidosis (DKA). She has no previous history of hyperglycemic emergency.  

INTRODUCTION 
People with T2DM form a heterogenous group, therefore, therapeutic regimens and targets should be individ-

ualized, especially in older patients with dementia, functional dependency, and frailty.1 Numerous factors 

predispose older adults to hypoglycemia, one of the most feared complications in this group, including isola-

tion, erratic appetite, skipped meals, undernutrition, polypharmacy that favors drug-drug interactions, de-

clining renal function that increases drug levels, and more frequent intercurrent illnesses.2 One benefit of the 

newer antihyperglycemic agents highlighted in the updated Diabetes Canada Clinical Practice Guidelines 

(CPG) is their negligible to low risk of hypoglycemia. Furthermore, some agents have proven benefit in pa-

tients with cardiovascular (CV) comorbidities. Theoretically, these agents would be preferred for the older 

population, as they have improved the ability to cope with the risk of hypoglycemia and CV events, the two 

most important drawbacks in treating older people with diabetes.3 Unfortunately, clinical trials examining the 

efficacy and safety of these drugs often fail to include older adults, especially those with limited life expec-

tancy and/or frailty.  

This article aims to review the benefits, efficacy, safety, and tolerability of SGLT2i use with a specific focus on 

their applicability to older adults, as compared to other new agents including the glucagon-like peptide-1 re-

ceptor agonists (GLP1-RA), and dipeptidyl peptidase 4 inhibitors (DPP4is).  

REVIEW OF AVAILABLE ORAL ANTIHYPERGLYCEMICS 
The Diabetes Canada CPG outlines an approach to prescribing antihyperglycemic therapy in patients with dia-

betes and reviews the currently available oral antihyperglycemic agents, available at: Diabetes Canada | 

Clinical Practice Guidelines - Chapter 13: Pharmacologic Glycemic Management of Type 2 Diabetes in Adults: 

2020 Update. Table 1, adapted from the Diabetes Canada CPG4 and Koufakis et al.5, outlines the advantages 

and disadvantages of these agents in older adults specifically. 

 

https://guidelines.diabetes.ca/cpg/chapter-13-2020-update
https://guidelines.diabetes.ca/cpg/chapter-13-2020-update
https://guidelines.diabetes.ca/cpg/chapter-13-2020-update
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Table 1. Advantages and disadvantages of antihyperglycemic agents in older patients

 

Class and 
mechanism of 

action 
Name of drug Advantages in older 

adults Disadvantages in older adults 

Biguanide: En-
hances liver and 
peripheral insulin 
sensitivity, re-
duces gluconeo-
genesis, excreted 
by urine 

Metformin Low risk of hypoglycemia 

Possible anti-aging effects6 

No randomized trials in older patients 

Increased probability of GI adverse 
events and lactic acidosis5 

Frequent monitoring of renal function5 

Increased risk of vitamin B12 deficiency 
which can predispose to falls 

Thiazolidinedi-
one: Enhances 
liver and periph-
eral insulin sensi-
tivity 

Rosiglitazone 
Pioglitazone 

Low risk of hypoglycemia Increased incidence of edema and HF7 

Increased risk of HF, acute MI, and mor-
tality with rosiglitazone7 

Increased risk of bone fractures in fe-
males8 

Insulin secreta-
gogue: Stimu-
lates endogenous 
insulin production 

Sulfonylureas: 
Gliclazide 

Glyburide 

Glimepiride 

 
Meglitinides: Rep-
aglinide 

Strong hypoglycemic effect High risk of hypoglycemia 

Increased mortality risk has been report-
ed9 

Debatable CV safety5 

Alpha-
glucosidase in-
hibitor: Inhibits 
pancreatic alpha-
amylase and in-
testinal alpha-
glucosidase 

Acarbose Modest efficacy 

Relatively safe 

Lack of studies in older patients 

No studies with outcomes that show a 
protection against diabetic complications2 

Increased probability of GI adverse 
events2 

Incretin: Increas-
es glucose-
dependent insulin 
release, slows 
gastric emptying, 
inhibits glucagon 
release 

GLP1-RA: 
Exenatide 

Lixisenatide 

Dulaglutide 

Liraglutide 

Semaglutide 

GLP1-RA: 

Low risk of hypoglycemia 

Cardiorenal benefits 

Potential to improve neuro-
logical outcomes10-11 

Weekly administration 
available 

Mostly injectable therapies 

Increased probability of GI adverse 
events5 

Potential to induce significant weight loss 

High cost 

DPP4i: 

Alogliptin 
Linagliptin 

Saxagliptin 

Sitagliptin 

DPP4i: 

RCTs demonstrate efficacy 
and safety in elderly 

CV and renal safety 

Improved sarcopenic pa-
rameters12 

Good tolerability 

Increased risk of bullous pemphigoid13-14 

Risk of pancreatitis and pancreatic cancer 
debatable15 

Specific agents contraindicated in HF 

Sodium glucose 
cotransporter 2 
inhibitor: Reduc-
es renal glucose 
reabsorption 
causing increased 
glucosuria 

Canagliflozin 

Empagliflozin 

Dapagliflozin 

Phase III studies show 
safety in elderly16 

Low risk of hypoglycemia 

Cardiorenal benefits 

Concerns regarding increased risk of 
euglycemic DKA, genitourinary infections, 
dehydration, and fractures 

High cost 
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Abbreviations: GI: gastrointestinal; HF: heart failure; MI: myocardial infarction; RCTs: randomized con-

trolled trials; CV: cardiovascular; GLP1-RA: glucagon-like peptide-1 receptor agonists; DPP4i: dipeptidyl pep-

tidase 4 inhibitors; DKA: diabetic ketoacidosis. 

CURRENT MANAGEMENT OF DIABETES MELLITUS IN OLDER ADULTS 

In general, in those with obesity and T2DM, the primary metabolic defect is insulin resistance, but insulin se-

cretion remains intact; appropriate initial therapy for this group should involve agents that target insulin re-

sistance, such as metformin.1 In a patient with T2DM who is lean, the metabolic defect is impaired glucose-

induced insulin secretion; initial therapy for this group should involve agents that stimulate insulin secretion 

without causing hypoglycemia. DPP4is are ideal in this case, particularly in older patients.1 Still, metformin 

remains the first line agent when initiating antihyperglycemic agents, according to the Diabetes Canada CPG, 

due to its low risk of hypoglycemia and weight gain and long-term experience with the agent.4  

SGLT2is are a game-changing addition to the therapeutic arsenal of T2DM. In addition to lowering HbA1c 

with minimal hypoglycemic risk, they have been shown to have cardiorenal protective properties in large 

scale cardiovascular outcome trials (CVOTs).5 The efficacy profile of SGLT2is versus placebo is unchanged by 

age.17  

Table 2. Major possible side effects/adverse events and benefits with the use of SGLT2i agents in older pa-

tients 

Possible side effects/adverse 
events Considerations in older adults 

Volume depletion May cause orthostatic hypotension 

Adjust antihypertensive therapies, especially loop diuretics, before starting 
SGLT2i therapy18 

Amputation Canagliflozin associated with higher risk of lower limb amputations in CANVAS 
trial19 

Overall, SGLT2is are not associated with increased risk of amputation operations, 
even among high-risk groups, including elderly aged 65 years or older and those 
with peripheral arterial disease20 

Fractures Canagliflozin associated with higher risk of bone fractures in CANVAS trial19 – 
high CV risk and use of diuretics in this trial suggests fracture incidence may be 
related to fall events21 

Renal function Transient decline in eGFR with initiation similar in younger patients21 

Compromised renal function may contraindicate SGLT2i use22 

May be slightly less effective at reducing HbA1c in setting of CKD, but efficacy 
and safety profiles have been demonstrated in mild to moderate CKD18 

Delays progression of CKD and reduces clinically significant renal events19,23-24 

Superior in reducing risk of albuminuria and risk of ESRD compared to DPP4is25 

Genitourinary infections Tend to occur more frequently in females22 

Increased risk of genital mycotic infections, but not UTIs, compared to DPP4is26 

Gastrointestinal events Not associated with increased risk of GI side effects, even when used with met-
formin27 
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Abbreviations: SGLT2i: sodium glucose cotransporter 2 inhibitor; CANVAS: CANagliflozin cardioVascular 

Assessment Study; CV: cardiovascular; eGFR: estimated glomerular filtration rate; HbA1c: glycated hemo-

globin; CKD: chronic kidney disease; ESRD: end-stage renal disease; DPP4i: dipeptidyl peptidase 4 inhibitor; 

UTI: urinary tract infection; GI: gastrointestinal; DKA: diabetic ketoacidosis. 

While the safety profiles of SGLT2is (e.g., empagliflozin,30 dapagliflozin,31 canagliflozin,32 and ertugliflozin16) 

in those aged 65 years or older are considered good,33 there remains hesitance in prescribing these drugs to 

older adults in clinical practice, which may be due to the concern for increased potential for adverse events.34 

Table 2 reports some of these possible adverse events to be aware of. However, pooled analysis results from 

phase II/III studies have demonstrated that two-year long treatment with dapagliflozin was well tolerated in 

older people with T2DM; between older and younger populations, the rates of hypoglycemia, genital infec-

tions, and urinary tract infections were comparable, there were low rates of volume depletion for older pa-

tients, and there was no increased risk of bone fractures in older patients.35  

SGLT2is can be used as add-on therapy in select and relatively healthy older patients with T2DM but dedicat-

ed randomized controlled trials (RCTs) assessing both efficacy and safety of this drug class in older patients, 

aged 75 years or older specifically, are lacking. The studies use participants without complex comorbidities, 

so the outcomes in frailer older patients are unclear. Due to a larger body of evidence with DPP4is (e.g., 

alogliptin, linagliptin, saxagliptin, and sitagliptin) in this older group, the Diabetes Canada CPG recommends 

they should generally be used before SGLT2is as add-on therapy after metformin in older patients.1 However, 

there is one scenario where an SGLT2i can be considered as second-line after metformin; if the patient is an 

older adult younger than 75 years old with evidence of CV disease, adequate renal function, and no other 

complex comorbidities, then empagliflozin can be considered.1 Considering the recently updated NICE clinical 

guidelines for management of T2DM in adults, which recommends SGLT2i as first-line treatment in certain 

individuals with heart failure (HF), established atherosclerotic cardiovascular disease (ASCVD), or are at high 

risk of developing CV disease, it is likely SGLT2is will be more widely prescribed.36 

GLP1-RAs are also included in the Canadian guidelines and can be considered in older adults aged 60 years 

or older with at least two CV risk factors, with the strongest evidence for dulaglutide, then liraglutide and 

subcutaneous semaglutide.4 Unfortunately, this drug class is mostly available as injectables, a potential chal-

lenge for use in older adults. All SGLT2is are available as oral medications and can be taken at any time of 

the day.34  

CARDIORENAL EFFECTS OF NEWER AGENTS 
The Diabetes Canada CPG reviews the evidence for cardiorenal benefits of SGLT2is, GLP1-RAs, and DPP4is, 

available at: Diabetes Canada | Clinical Practice Guidelines - Chapter 13: Pharmacologic Glycemic Manage-

ment of Type 2 Diabetes in Adults: 2020 Update.  

The SGLTI2i- and GLP1-RA-mediated cardiovascular and renal protection demonstrated in CVOTs has led to a 

paradigm shift in the care of patients with diabetes, encouraging health care providers to use these antihy-

perglycemics in patients with high cardiorenal risk, regardless of glucose control.37 The benefits of SGLT2is 

Possible side effects/adverse events Considerations in older adults 

Cancer Debatable risk of bladder cancer28 

Euglycemic DKA Higher rate of DKA compared to DPP4is29 

Overall, DKA incidence in clinical trials was low and did not appear to in-
crease according to age21 

Strategies to help prevent DKA occurrence include avoiding excessive re-
duction or interruption of insulin; suspending SLGT2i use at least 72 hours 
before surgery or during times of illness or infection; avoiding alcohol con-
sumption or ketogenic diets 

https://guidelines.diabetes.ca/cpg/chapter-13-2020-update
https://guidelines.diabetes.ca/cpg/chapter-13-2020-update
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and GLP1-RAs are well recognized even in patients without diabetes. The 2022 Canadian Cardiovascular Soci-

ety (CCS) guidelines now recommend using SGLT2is in non-diabetic patients.38 In adults with HF and left 

ventricular ejection fraction (LVEF) 40% or below, SGLT2i reduces all-cause and CV mortality, hospitalization 

for heart failure (HHF), and a composite endpoint of significant decline in estimated glomerular filtration rate 

(eGFR), progression to end-stage renal disease (ESRD), or death due to kidney disease.38 This risk reduction 

in CV death and HHF remains consistent for patients aged 75 years or older.22,39 In adults with HF and LVEF 

above 40%, SGLT2i reduces HHF.38 In adults with chronic kidney disease (CKD), SGLT2i reduces a composite 

endpoint of significant decline in eGFR, progression to ESRD, or death due to kidney disease, all-cause and 

CV mortality, nonfatal MI, and HHF.38  

If utilizing SGLT2is to treat CV disease in a non-diabetic patient, caution should be used with respect to vol-

ume depletion, hypotension, active genital mycotic infection (GMI), previous critical limb ischemia; initiation 

of therapy should be delayed until the condition is resolved, or therapies are modified to reduce risk.38 Ongo-

ing monitoring for GMIs, concomitant dehydrating illnesses, volume depletion, and renal function is recom-

mended.38 If considering using SGLT2i in a diabetic patient, additional consideration should be given for DKA 

(i.e., an SGLT2i should not be started in a patient with a history of DKA) and concomitant use of insulin or an 

insulin secretagogue (i.e., dose reduction or drug cessation may be required).38 

The use of GLP1-RAs is associated with a significant benefit on composite CV outcomes, major adverse cardi-

ovascular events (MACE), all-cause mortality, MI, stroke, CV disease, peripheral artery disease, and HF, 

compared to other antihyperglycemic agents, except the SGLT2is.40 They also have significant benefit on 

eGFR and hard renal outcomes versus other glucose-lowering drugs, except the SGLT2is.40 

Patorno et al. notably enrolled older adults with a mean age of 72 years, approximately 10 years older than 

those enrolled in the CVOTs that most of the data and recommendations above are derived from.41 This 

study compared SGLT2i and GLP1-RA efficacy and safety in this often-neglected subgroup of type 2 diabetic 

patients, and found that older adults taking an SGLT2i had a similar MACE risk but decreased HHF risk versus 

those taking a GLP1-RA.41  

SHOULD WE BE ADDING OR SUBSTITUTING SGLT2i IN EVERYONE? 
In the general population, metformin remains the first-line agent in the treatment of T2DM and the Diabetes 

Canada CPG recommends SGLT2i as second-line if therapeutic advancement or adjustment is required in 

adults with T2DM and ASCVD or HFrEF or CKD with an eGFR > 30 mL/min/1.73m2, and in adults with T2DM 

aged 60 years or older with at least two CV risk factors.4 A GLP1-RA could also be considered, except for 

those with history of HF.4  

According to the CCS, in patients with T2DM and either ASCVD or multiple risk factors for ASCVD without HF 

or CKD and irrespective of HbA1c, integration of SGLT2i or GLP1-RA is recommended to reduce cardiorenal 

risk.38 Therefore, replacing, rather than adding an agent with cardiorenal benefit, would be most appropriate 

in the general population at or near HbA1c target.38 

The European Society of Cardiology diabetes guideline recommends SGLT2i or GLP1-RA as first-line therapy, 

instead of metformin, for the general population in patients with ASCVD or at high or very high CV risk.42 No 

specific trials exist showing cardiorenal benefit with these agents used as first-line therapy or as monothera-

py or in newly diagnosed T2DM, but the benefit seen in CVOTs does not vary with diabetes duration, sug-

gesting these benefits may be seen in early diabetes.40 Furthermore, the benefits are not dependent on the 

presence of metformin.38 

It should be noted, however, that these recommendations are for the general population, which does not 

specifically include older adults. However, post-hoc analyses of the large CVOTs examining the efficacy and 

safety of the SGLT2i according to age have been performed. Dapagliflozin reduces the risk of death and 

worsening HF and improved symptoms across all ages, even in those 75 years or older.43 Similarly, empagli-

https://www.onlinecjc.ca/action/showPdf?pii=S0828-282X%2822%2900335-X
https://www.onlinecjc.ca/action/showPdf?pii=S0828-282X%2822%2900335-X
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flozin was found to reduce the risk of CV mortality, HF, and renal outcomes across all ages.44 Meta-analysis 

of EMPA-REG OUTCOMES, DECLARE TIMI 58, and CANVAS trials show that the effect of SGLT2i on CV out-

comes among patients with T2DM was consistent across all age groups, with no subgroup differences.17 Simi-

lar results were seen in another meta-analysis of EMPRA-REG OUTCOMES, DECLARE TIMI 58, and CREDENCE 

trials where the reduction on MACE outcomes associated with SGLT2i use was far greater in older adults than 

younger individuals.45 Clearly the SGLT2is confer cardiorenal benefits in older individuals. Furthermore, the 

outcome benefits can be realized quickly following initiation of the drug. Dapagliflozin was associated with a 

reduction in the risk of CV death and HHF as early as 28 days,46 and in another study as early as 24 days.47 

This supports the early addition of SGLT2i in patients where clinical benefits are important. On the other 

hand, the DAPA-CKD trial showed that in patients with CKD, regardless of the presence of T2DM or not, 

dapagliflozin did cause significant risk reduction in the composite endpoints, including both cardiac and renal 

outcome benefits, compared to placebo, but the time to outcome benefits was approximately 13 months.48 

For older adults, the benefits would likely be realized within their anticipated life expectancy, but for those 

who are severely frail, the benefit is unlikely to be seen within their anticipated life expectancy.34 

CAN WE ROUTINELY APPLY THE ABOVE RECOMMENDATIONS AND EVIDENCE IN THE FRAIL OLDER 
ADULT?  
There is a common perception that evidence-based therapies are less effective in frail individuals in addition 

to concerns that these patients experience more treatment intolerance and adverse side effects, often lead-

ing to discontinuation of the drug.49 The anticipation of a less favorable risk versus benefit profile in frail indi-

viduals may cause clinicians to hesitate to initiate these therapies in these individuals. However, there is little 

evidence to support this assumption.49  

SGLT2is are a desirable option in the older patient due to their potent antihyperglycemic effect with low hy-

poglycemic risk and cardiorenal benefits but certainly there are numerous side effects to consider in an older 

patient (see Table 2). Post-hoc analysis of the DAPA-HF trial examined the efficacy of dapagliflozin according 

to frailty status and found that dapagliflozin reduced the risk of worsening HF or CV death in all frailty 

groups, with the largest absolute reductions seen in the frailer patients, and that adverse events were not 

higher than for placebo regardless of frailty status.50 The DELIVER trial examined efficacy and safety of 

dapagliflozin according to frailty status, utilizing The Clinical Frailty Scale developed by Rockwood et al.,51 in 

patients with HF with mildly reduced or preserved ejection fraction.49 Treatment efficacy was not diminished 

in patients with the greatest degree of frailty and the improvement in health-related quality of life with 

dapagliflozin was greater in patients with greater frailty.49 The proportion of patients who discontinued 

SLGT2i treatment or experienced adverse events increased with increasing frailty, but adverse events were 

not more common in those taking dapagliflozin compared to placebo irrespective of frailty class. Ultimately, 

the risk versus benefit balance related to frailty was favorable for dapagliflozin and this finding could chal-

lenge the reluctance to initiate this drug in frail patients.49 

Weight loss is one side effect that must be strongly considered in older patients as it can be associated with 

falls, disability, increased morbidity, and mortality. The EMPA-ELDERLY trial will be the first RCT in older pa-

tients 65 years or older with T2DM to evaluate the effect of an SGLT2i on skeletal muscle mass, muscle 

strength, and physical performance.52 SGLT2is may also be associated with volume loss due to their diuretic 

action. The overall incidence of volume depletion-related events is low but increases as renal function wors-

ens in CKD53 and may occur more frequently in patients 75 years or older.44 This effect may be more pro-

nounced in older adults due to their increased number of comorbidities, concomitant use of antihypertensive 

medications, altered thirst response, and changes in water and sodium balance that occur with ageing.34 

Special attention must be paid to orthostatic hypotension (for more on this entity see 4D-AID+-

+A+Practical+Approach+to+the+Assessment+of+Orthostatic.pdf (squarespace.com)), especially in patients 

on antihypertensive or diuretic medication that may require dosage reduction.54-55 The consensus on fracture 

risk is conflicting. Only canagliflozin has been associated with non-significant higher rates of low trauma frac-

tures, though this may be due to a higher fall incidence, as volume-related adverse events were more fre-

quent with canagliflozin than placebo.56 SGLT2i use does not increase genitourinary (GU) infection incidence 

https://www.diabetes.ca/managing-my-diabetes/tools---resources/clinical-frailty-scale
https://static1.squarespace.com/static/63599251a953f80dd1922762/t/636e603aaeb589694ad98df7/1668177978651/4D-AID+-+A+Practical+Approach+to+the+Assessment+of+Orthostatic.pdf
https://static1.squarespace.com/static/63599251a953f80dd1922762/t/636e603aaeb589694ad98df7/1668177978651/4D-AID+-+A+Practical+Approach+to+the+Assessment+of+Orthostatic.pdf
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in older individuals, though precaution is recommended for female patients with poorly controlled diabetes 

due to their high infectious risk.55  

Though the incidence of euglycemic DKA during SGLT2i treatment is low and does not appear to increase ac-

cording to age, the frequency may be double that compared to other antihyperglycemics.53 Among reported 

cases, a high proportion of patients had comorbidities which may increase their susceptibility, like autoim-

mune diabetes (type 1 diabetes or late autoimmune diabetes of adulthood), reduction of background insulin 

therapy, and acute illness.53 This risk should not preclude their use in older adults. However, avoiding predis-

posing factors, like carbohydrate intake restriction, excessive alcohol consumption, ketogenic diets, severe 

dehydration, or inappropriate reduction of insulin doses, is important. 

SGLT2is act favorably on blood pressure, even in CKD patients, and may help control hypertension burden in 

older individuals.57 

IF AN OLDER ADULT PATIENT WITH T2DM IS NOT ON AN SGLT2I, IS IT NECESSARY TO START 
ONE GIVEN THE ABOVE BENEFITS?  
This raises the concern of polypharmacy, which may result in net harm in the older adult. Most patients with 

T2DM also have hypertension and dyslipidemia and take medications for all three conditions concurrently, 

where the effect of one drug could be confounded with that of another. The studies of the effect of each class 

of medication on survival exist, but unfortunately are not adjusted for the concurrent use of other drugs.9 

Robust evidence supporting cardiorenal benefit of SGLT2is has led to more emphatic recommendations in di-

abetes treatment guidelines to prioritize using this drug class over others. The frequency of adverse events 

suggests there are no absolute contraindications for SGLT2i use in older patients. However, extra caution is 

required in real-life conditions where older individuals may be less robust than those recruited in RCTs.18 

Custódio et al. proposes an algorithm for introducing SGLT2i therapy in older patients with T2DM.21 The 

“SGLT2 Rx Tool” may also be used to further understand the risks and benefits in various patient profiles.58  

WHAT HBA1C LEVELS SHOULD WE BE TARGETING WITH THESE MEDICATIONS IN OLDER PA-
TIENTS? 
The strong association between poor glycemic control, risk of complications, and increased mortality remains 

consistent across all age groups, with some data suggesting a trend towards greater all-cause and cause-

specific mortality among patients aged 65 years or older with HbA1c 8.0% or greater.5 On the other hand, a 

U-shaped relationship between mortality and HbA1c was demonstrated in diabetic patients aged 80 to 89 

years old, with the lowest mortality observed among those with HbA1c 7.0 to 7.4% and significantly higher 

mortality rates in subjects with strict glycemic control (HbA1c 6.0% or less) or poor glycemic control (HbA1c 

8.5% or more).59 Attempts to achieve intensive glycemic control may lead to net harm in older adults with 

T2DM.60  

In functionally independent older patients with normal cognition and life expectancy long enough to benefit 

from treatment, HbA1c target should be 7.0% or below, just like the younger population. In those with multi-

ple chronic diseases, mild to moderate cognitive impairment, or shortened life expectancy, HbA1c target 

should be 7.1 to 8.0%. In older patients with diabetes and advanced diabetic complications, significant 

health problems, short life expectancy, fragility, less functionality, or have limited cognitive capacity, the tar-

get should remain flexible, but still an HbA1c 8.5% or below is recommended.3 The Diabetes Canada CPG 

Chapter 37 emphasizes considering functional status in determining target HbA1c in older people with 

T2DM.1 In fact, the guidelines incorporate The Clinical Frailty Scale, briefly mentioned above, to recommend 

glycemic targets based on the patient’s frailty index; a more flexible target of 7.1 to 8.0% is recommended 

for a patient with a frailty index of 4-5, a target of 7.1 to 8.5% is recommended for a patient with a frailty 

index of 6-7, and measuring HbA1c at all is not recommended for those with a frailty index of 8-9.1 

 

https://www.sglt2rx.com/
https://www.sglt2rx.com/
https://guidelines.diabetes.ca/cpg/chapter37#sec9
https://guidelines.diabetes.ca/cpg/chapter37#sec9
https://www.diabetes.ca/managing-my-diabetes/tools---resources/clinical-frailty-scale
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SUMMARY 
The GLP1-RAs, DPP4is, and SGLT2is, with their unique characteristics of cardiorenal benefits, independent of 

glycemic control, efficacy in patients with or without cardiorenal disease, and low hypoglycemic risk, offer 

ideal therapeutic choices for older patients. The cardiorenal benefit extends to include even very old patients 

aged 75 years or older.54 This may supersede the choice to use metformin as a first-line agent. Age should 

not be a barrier to using these agents and, SGLT2is in particular should be considered as a valid therapeutic 

option for older frail adults with T2DM, HF, or CKD.34 

Safety considerations for these drugs are essential. All individuals with T2DM currently using or starting ther-

apy with insulin secretagogues (GLP1-RA or DPP4i) must be counselled on the prevention, recognition, and 

treatment of hypoglycemia.4 If an individual develops an acute illness associated with dehydration or has an 

upcoming procedure associated with risk of acute kidney injury, their metformin and/or SGLT2i should be 

temporarily held and their insulin secretagogue dose should be reduced or held entirely if oral intake is re-

duced.4 SGLT2i must be held before major surgeries and/or during acute infections or serious illnesses to re-

duce the risk of DKA, particularly in people who follow low carbohydrate diets or with suspected insulin defi-

ciency4. Implementation of these safety considerations is imperative in our vulnerable older population. 

Ultimately, selection of therapy depends on the patient, their preferences, comorbidities and current medica-

tions, tolerability, and the individualized glycemic target. In the older person with T2DM, functional status is 

key in determining the HbA1c target. Management beyond pharmacotherapy, including self-management ed-

ucation and support programs, are also vital aspects of diabetes care in this population. Further dedicated 

studies involving this older population with these new antihyperglycemic therapies are warranted. 

CASE CONCLUSION  
Mrs. X had reduced oral intake leading to an admission to the hospital. She was kept on nil per os (NPO) sta-

tus prior to surgery, followed by suboptimal oral intake post-operatively. Dehydration in combination with 

surgery and canagliflozin use likely precipitated euglycemic DKA. She was also found to have postural hypo-

tension. Given her frail status, history of weight loss, poor nutrition, orthostatic hypotension, increased fall 

risk, recent HbA1c of 7.0%, canagliflozin was discontinued as associated risks of SGLT2i would outweigh ben-

efits in her case.  

 

 

 

 

 

 

 

 

 

 

 

 



HAWKER, AKTER | DIABETES MANAGEMENT IN OLDER ADULTS WITH A SPECIAL FOCUS ON SODIUM GLUCOSE CO-

TRANSPORTER 2 INHIBITORS (SGLT2is)  

 9 CGS JOURNAL OF CME | VOLUME 12, ISSUE 2, 2023 

 

REFERENCES 
1. Meneilly GS, Knip A, Miller DB, et al. Diabetes Canada 2018 Clinical Practice Guidelines for the Preven-

tion and Management of Diabetes in Canada: Diabetes in Older People. Can J Diabetes. 2018;42:S283-

S295. 

2. Scheen AJ. Careful use to minimize adverse events of oral antidiabetic medications in the elderly. Ex-

pert Opin Pharmacother. 2021 Nov;22(16):2149-2165. doi: 10.1080/14656566.2021.1912735. Epub 

2021 Apr 13. PMID: 33823723. 

3. Altuntaş Y. Approach Toward Diabetes Treatment in the Elderly. Sisli Etfal Hastan Tip Bul. 2019 Jun 

25;53(2):96-102. doi: 10.14744/SEMB.2019.00868. PMID: 32377065; PMCID: PMC7199825. 

4. Lipscombe L, Butalia S, Dasgupta K, et al. Diabetes Canada 2018 Clinical Practice Guidelines for the 

Prevention and Management of Diabetes in Canada: Pharmacologic Glycemic Management of Type 2 

Diabetes in Adults: 2020 Update. 2020;44:575-591. 

5. Koufakis T, Grammatiki M, Kotsa K. Type 2 diabetes management in people aged over seventy-five 

years: targets and treatment strategies. Maturitas. 2021 Jan;143:118-126. doi: 10.1016/

j.maturitas.2020.10.005. Epub 2020 Oct 16. PMID: 33308617. 

6. Kulkarni AS, Gubbi S, Barzilai N. Benefits of Metformin in Attenuating the Hallmarks of Aging. Cell 

Metab. 2020 Jul 7;32(1):15-30. doi: 10.1016/j.cmet.2020.04.001. Epub 2020 Apr 24. PMID: 

32333835; PMCID: PMC7347426. 

7. Lipscombe LL, Gomes T, Lévesque LE, Hux JE, Juurlink DN, Alter DA. Thiazolidinediones and cardiovas-

cular outcomes in older patients with diabetes. JAMA. 2007 Dec 12;298(22):2634-43. doi: 10.1001/

jama.298.22.2634. PMID: 18073359. 

8. Guja C, Guja L, Miulescu RD. Effect of type 2 diabetes medications on fracture risk. Ann Transl Med. 

2019 Oct;7(20):580. doi: 10.21037/atm.2019.09.51. PMID: 31807561; PMCID: PMC6861738. 

9. Baik SH, McDonald CJ. Independent effects of 15 commonly prescribed drugs on all-cause mortality 

among US elderly patients with type 2 diabetes mellitus. BMJ Open Diabetes Res Care. 2020 Apr;8

(1):e000940. doi: 10.1136/bmjdrc-2019-000940. PMID: 32341050; PMCID: PMC7202731. 

10. McClean PL, Hölscher C. Liraglutide can reverse memory impairment, synaptic loss and reduce plaque 

load in aged APP/PS1 mice, a model of Alzheimer's disease. Neuropharmacology. 2014 Jan;76 Pt A:57-

67. doi: 10.1016/j.neuropharm.2013.08.005. Epub 2013 Aug 21. PMID: 23973293. 

11. Bomba M, Granzotto A, Castelli V, Massetti N, Silvestri E, Canzoniero LMT, Cimini A, Sensi SL. Ex-

enatide exerts cognitive effects by modulating the BDNF-TrkB neurotrophic axis in adult mice. Neurobi-

ol Aging. 2018 Apr;64:33-43. doi: 10.1016/j.neurobiolaging.2017.12.009. Epub 2017 Dec 19. PMID: 

29331730. 

12. Rizzo MR, Barbieri M, Fava I, Desiderio M, Coppola C, Marfella R, Paolisso G. Sarcopenia in Elderly Dia-

betic Patients: Role of Dipeptidyl Peptidase 4 Inhibitors. J Am Med Dir Assoc. 2016 Oct 1;17(10):896-

901. doi: 10.1016/j.jamda.2016.04.016. Epub 2016 Jun 2. PMID: 27262494. 

13. Hung CT, Liu JS, Cheng CY, Chung CH, Chiang CP, Chien WC, Wang WM. Increased risk of bullous pem-

phigoid in dipeptidyl peptidase 4 inhibitors: A nationwide, population-based, cohort study in Taiwan. J 

Dermatol. 2020 Mar;47(3):245-250. doi: 10.1111/1346-8138.15195. Epub 2019 Dec 29. PMID: 

31885117. 



HAWKER, AKTER | DIABETES MANAGEMENT IN OLDER ADULTS WITH A SPECIAL FOCUS ON SODIUM GLUCOSE CO-

TRANSPORTER 2 INHIBITORS (SGLT2is)  

 10 CGS JOURNAL OF CME | VOLUME 12, ISSUE 2, 2023 

 

14. Sun L, Wang C, Wu C, Zhou Y, Wang C. Analysis of the Clinical Characteristics of Dipeptidyl Peptidase-4 

Inhibitor-Induced Bullous Pemphigoid. Ann Pharmacother. 2022 Feb;56(2):205-212. doi: 

10.1177/10600280211022722. Epub 2021 Jun 9. PMID: 34105395. 

15. Dicembrini I, Montereggi C, Nreu B, Mannucci E, Monami M. Pancreatitis and pancreatic cancer in pa-

tientes treated with Dipeptidyl Peptidase-4 inhibitors: An extensive and updated meta-analysis of ran-

domized controlled trials. Diabetes Res Clin Pract. 2020 Jan;159:107981. doi: 10.1016/

j.diabres.2019.107981. Epub 2019 Dec 20. PMID: 31870827. 

16. Pratley R, Dagogo-Jack S, Charbonnel B, Patel S, Hickman A, Liu J, Tarasenko L, Pong A, Ellison MC, 

Huyck S, Gantz I, Terra SG. Efficacy and safety of ertugliflozin in older patients with type 2 diabetes: A 

pooled analysis of phase III studies. Diabetes Obes Metab. 2020 Dec;22(12):2276-2286. doi: 10.1111/

dom.14150. Epub 2020 Aug 31. PMID: 32700421. 

17. Giugliano D, Longo M, Maiorino MI, Bellastella G, Chiodini P, Solerte SB, Esposito K. Efficacy of SGLT-2 

inhibitors in older adults with diabetes: Systematic review with meta-analysis of cardiovascular out-

come trials. Diabetes Res Clin Pract. 2020 Apr;162:108114. doi: 10.1016/j.diabres.2020.108114. Epub 

2020 Mar 9. PMID: 32165164. 

18. Scheen AJ. Efficacy / safety balance of DPP-4 inhibitors versus SGLT2 inhibitors in elderly patients with 

type 2 diabetes. Diabetes Metab. 2021 Nov;47(6):101275. doi: 10.1016/j.diabet.2021.101275. Epub 

2021 Sep 2. PMID: 34481962. 

19. Neal B, Perkovic V, Mahaffey KW, de Zeeuw D, Fulcher G, Erondu N, Shaw W, Law G, Desai M, Mat-

thews DR; CANVAS Program Collaborative Group. Canagliflozin and Cardiovascular and Renal Events in 

Type 2 Diabetes. N Engl J Med. 2017 Aug 17;377(7):644-657. doi: 10.1056/NEJMoa1611925. Epub 

2017 Jun 12. PMID: 28605608. 

20. Huang CY, Lee JK. Sodium-glucose co-transporter-2 inhibitors and major adverse limb events: A trial-

level meta-analysis including 51 713 individuals. Diabetes Obes Metab. 2020 Dec;22(12):2348-2355. 

doi: 10.1111/dom.14159. Epub 2020 Sep 9. PMID: 32744411. 

21. Custódio JS Jr, Roriz-Filho J, Cavalcanti CAJ, Martins A, Salles JEN. Use of SGLT2 Inhibitors in Older 

Adults: Scientific Evidence and Practical Aspects. Drugs Aging. 2020 Jun;37(6):399-409. doi: 10.1007/

s40266-020-00757-y. PMID: 32239461. 

22. Sciacqua A, Succurro E, Armentaro G, Miceli S, Pastori D, Rengo G, Sesti G. Pharmacological treatment 

of type 2 diabetes in elderly patients with heart failure: randomized trials and beyond. Heart Fail Rev. 

2021 Dec 2. doi: 10.1007/s10741-021-10182-x. Epub ahead of print. PMID: 34859336. 

23. Zinman B, Wanner C, Lachin JM, Fitchett D, Bluhmki E, Hantel S, Mattheus M, Devins T, Johansen OE, 

Woerle HJ, Broedl UC, Inzucchi SE; EMPA-REG OUTCOME Investigators. Empagliflozin, Cardiovascular 

Outcomes, and Mortality in Type 2 Diabetes. N Engl J Med. 2015 Nov 26;373(22):2117-28. doi: 

10.1056/NEJMoa1504720. Epub 2015 Sep 17. PMID: 26378978. 

24. Wiviott SD, Raz I, Bonaca MP, Mosenzon O, Kato ET, Cahn A, Silverman MG, Zelniker TA, Kuder JF, 

Murphy SA, Bhatt DL, Leiter LA, McGuire DK, Wilding JPH, Ruff CT, Gause-Nilsson IAM, Fredriksson M, 

Johansson PA, Langkilde AM, Sabatine MS; DECLARE–TIMI 58 Investigators. Dapagliflozin and Cardio-

vascular Outcomes in Type 2 Diabetes. N Engl J Med. 2019 Jan 24;380(4):347-357. doi: 10.1056/

NEJMoa1812389. Epub 2018 Nov 10. PMID: 30415602. 

25. Bae JH, Park EG, Kim S, Kim SG, Hahn S, Kim NH. Comparative Renal Effects of Dipeptidyl Peptidase-4 

Inhibitors and Sodium-Glucose Cotransporter 2 Inhibitors on Individual Outcomes in Patients with Type 



HAWKER, AKTER | DIABETES MANAGEMENT IN OLDER ADULTS WITH A SPECIAL FOCUS ON SODIUM GLUCOSE CO-

TRANSPORTER 2 INHIBITORS (SGLT2is)  

 11 CGS JOURNAL OF CME | VOLUME 12, ISSUE 2, 2023 

 

2 Diabetes: A Systematic Review and Network Meta-Analysis. Endocrinol Metab (Seoul). 2021 Apr;36

(2):388-400. doi: 10.3803/EnM.2020.912. Epub 2021 Mar 31. PMID: 33789035; PMCID: PMC8090474. 

26. Lega IC, Bronskill SE, Campitelli MA, Guan J, Stall NM, Lam K, McCarthy LM, Gruneir A, Rochon PA. So-

dium glucose cotransporter 2 inhibitors and risk of genital mycotic and urinary tract infection: A popula-

tion-based study of older women and men with diabetes. Diabetes Obes Metab. 2019 Nov;21(11):2394

-2404. doi: 10.1111/dom.13820. Epub 2019 Jul 21. PMID: 31264755. 

27. Bonnet F, Scheen A. Understanding and overcoming metformin gastrointestinal intolerance. Diabetes 

Obes Metab. 2017 Apr;19(4):473-481. doi: 10.1111/dom.12854. Epub 2017 Feb 22. PMID: 27987248. 

28. Tang H, Dai Q, Shi W, Zhai S, Song Y, Han J. SGLT2 inhibitors and risk of cancer in type 2 diabetes: a 

systematic review and meta-analysis of randomised controlled trials. Diabetologia. 2017 Oct;60

(10):1862-1872. doi: 10.1007/s00125-017-4370-8. Epub 2017 Jul 19. PMID: 28725912. 

29. Fralick M, Colacci M, Thiruchelvam D, Gomes T, Redelmeier DA. Sodium-glucose co-transporter-2 inhib-

itors versus dipeptidyl peptidase-4 inhibitors and the risk of heart failure: A nationwide cohort study of 

older adults with diabetes mellitus. Diabetes Obes Metab. 2021 Apr;23(4):950-960. doi: 10.1111/

dom.14300. Epub 2021 Jan 13. PMID: 33336894. 

30. Kinduryte Schorling O, Clark D, Zwiener I, Kaspers S, Lee J, Iliev H. Pooled Safety and Tolerability 

Analysis of Empagliflozin in Patients with Type 2 Diabetes Mellitus. Adv Ther. 2020 Aug;37(8):3463-

3484. doi: 10.1007/s12325-020-01329-7. Epub 2020 May 5. PMID: 32372290; PMCID: PMC7370973. 

31. Fioretto P, Mansfield TA, Ptaszynska A, Yavin Y, Johnsson E, Parikh S. Long-Term Safety of Dapagli-

flozin in Older Patients with Type 2 Diabetes Mellitus: A Pooled Analysis of Phase IIb/III Studies. Drugs 

Aging. 2016 Jul;33(7):511-22. doi: 10.1007/s40266-016-0382-1. PMID: 27357173; PMCID: 

PMC4937081. 

32. Sinclair AJ, Bode B, Harris S, Vijapurkar U, Shaw W, Desai M, Meininger G. Efficacy and Safety of 

Canagliflozin in Individuals Aged 75 and Older with Type 2 Diabetes Mellitus: A Pooled Analysis. J Am 

Geriatr Soc. 2016 Mar;64(3):543-52. doi: 10.1111/jgs.14028. PMID: 27000327; PMCID: PMC4819884. 

33. Scheen AJ. Pharmacodynamics, efficacy and safety of sodium-glucose co-transporter type 2 (SGLT2) 

inhibitors for the treatment of type 2 diabetes mellitus. Drugs. 2015 Jan;75(1):33-59. doi: 10.1007/

s40265-014-0337-y. PMID: 25488697. 

34. Evans M, Morgan AR, Davies S, Beba H, Strain WD. The role of sodium-glucose co-transporter-2 inhibi-

tors in frail older adults with or without type 2 diabetes mellitus. Age Ageing. 2022 Oct 6;51

(10):afac201. doi: 10.1093/ageing/afac201. PMID: 36201329; PMCID: PMC9536439. 

35. Fioretto P, Mansfield TA, Ptaszynska A, Yavin Y, Johnsson E, Parikh S. Long-Term Safety of Dapagli-

flozin in Older Patients with Type 2 Diabetes Mellitus: A Pooled Analysis of Phase IIb/III Studies. Drugs 

Aging. 2016 Jul;33(7):511-22. doi: 10.1007/s40266-016-0382-1. PMID: 27357173; PMCID: 

PMC4937081. 

36. National Institute for Health and Care Excellence. NICE Guideline [NG28]: Type 2 Diabetes in Adults: 

Management. 2022. https://www.nice.org.uk/guidance/ng28 (10 April 2023, date last accessed). 

37. Jacob S, Krentz AJ, Deanfield J, Rydén L. Evolution of Type 2 Diabetes Management from a Glucocentric 

Approach to Cardio-Renal Risk Reduction: The New Paradigm of Care. Drugs. 2021 Aug;81(12):1373-

1379. doi: 10.1007/s40265-021-01554-6. Epub 2021 Jul 24. PMID: 34302636. 



HAWKER, AKTER | DIABETES MANAGEMENT IN OLDER ADULTS WITH A SPECIAL FOCUS ON SODIUM GLUCOSE CO-

TRANSPORTER 2 INHIBITORS (SGLT2is)  

 12 CGS JOURNAL OF CME | VOLUME 12, ISSUE 2, 2023 

 

38. Mancini GBJ, O'Meara E, Zieroth S, Bernier M, Cheng AYY, Cherney DZI, Connelly KA, Ezekowitz J, 

Goldenberg RM, Leiter LA, Nesrallah G, Paty BW, Piché ME, Senior P, Sharma A, Verma S, Woo V, Dar-

ras P, Grégoire J, Lonn E, Stone JA, Yale JF, Yeung C, Zimmerman D. 2022 Canadian Cardiovascular 

Society Guideline for Use of GLP-1 Receptor Agonists and SGLT2 Inhibitors for Cardiorenal Risk Reduc-

tion in Adults. Can J Cardiol. 2022 Aug;38(8):1153-1167. doi: 10.1016/j.cjca.2022.04.029. Erratum in: 

Can J Cardiol. 2022 Oct 25;: PMID: 35961754. 

39. Zannad F, Ferreira JP, Pocock SJ, Anker SD, Butler J, Filippatos G, Brueckmann M, Ofstad AP, Pfarr E, 

Jamal W, Packer M. SGLT2 inhibitors in patients with heart failure with reduced ejection fraction: a me-

ta-analysis of the EMPEROR-Reduced and DAPA-HF trials. Lancet. 2020 Sep 19;396(10254):819-829. 

doi: 10.1016/S0140-6736(20)31824-9. Epub 2020 Aug 30. PMID: 32877652. 

40. Caruso I, Cignarelli A, Sorice GP, Natalicchio A, Perrini S, Laviola L, Giorgino F. Cardiovascular and Re-

nal Effectiveness of GLP-1 Receptor Agonists vs. Other Glucose-Lowering Drugs in Type 2 Diabetes: A 

Systematic Review and Meta-Analysis of Real-World Studies. Metabolites. 2022 Feb 15;12(2):183. doi: 

10.3390/metabo12020183. PMID: 35208256; PMCID: PMC8879165. 

41. Patorno E, Pawar A, Bessette LG, Kim DH, Dave C, Glynn RJ, Munshi MN, Schneeweiss S, Wexler DJ, 

Kim SC. Comparative Effectiveness and Safety of Sodium-Glucose Cotransporter 2 Inhibitors Versus 

Glucagon-Like Peptide 1 Receptor Agonists in Older Adults. Diabetes Care. 2021 Mar;44(3):826-835. 

doi: 10.2337/dc20-1464. Epub 2021 Jan 25. PMID: 33495295; PMCID: PMC7896266. 

42. Cosentino F, Grant PJ, Aboyans V, Bailey CJ, Ceriello A, Delgado V, Federici M, Filippatos G, Grobbee 

DE, Hansen TB, Huikuri HV, Johansson I, Jüni P, Lettino M, Marx N, Mellbin LG, Östgren CJ, Rocca B, 

Roffi M, Sattar N, Seferović PM, Sousa-Uva M, Valensi P, Wheeler DC; ESC Scientific Document Group. 

2019 ESC Guidelines on diabetes, pre-diabetes, and cardiovascular diseases developed in collaboration 

with the EASD. Eur Heart J. 2020 Jan 7;41(2):255-323. doi: 10.1093/eurheartj/ehz486. Erratum in: 

Eur Heart J. 2020 Dec 1;41(45):4317. PMID: 31497854. 

43. Martinez FA, Serenelli M, Nicolau JC, Petrie MC, Chiang CE, Tereshchenko S, Solomon SD, Inzucchi SE, 

Køber L, Kosiborod MN, Ponikowski P, Sabatine MS, DeMets DL, Dutkiewicz-Piasecka M, Bengtsson O, 

Sjöstrand M, Langkilde AM, Jhund PS, McMurray JJV. Efficacy and Safety of Dapagliflozin in Heart Fail-

ure With Reduced Ejection Fraction According to Age: Insights From DAPA-HF. Circulation. 2020 Jan 

14;141(2):100-111. doi: 10.1161/CIRCULATIONAHA.119.044133. Epub 2019 Nov 17. PMID: 

31736328. 

44. Monteiro P, Bergenstal RM, Toural E, Inzucchi SE, Zinman B, Hantel S, Kiš SG, Kaspers S, George JT, 

Fitchett D. Efficacy and safety of empagliflozin in older patients in the EMPA-REG OUTCOME® trial. Age 

Ageing. 2019 Nov 1;48(6):859-866. doi: 10.1093/ageing/afz096. PMID: 31579904; PMCID: 

PMC7963112. 

45. Strain WD, Griffiths J. A systematic review and meta-analysis of the impact of GLP-1 receptor agonists 

and SGLT-2 inhibitors on cardiovascular outcomes in biologically healthy older adults. Br J Diabetes 

2021; 21: 30–5. 

46. Berg DD, Jhund PS, Docherty KF, Murphy SA, Verma S, Inzucchi SE, Køber L, Kosiborod MN, Langkilde 

AM, Martinez FA, Bengtsson O, Ponikowski P, Sjöstrand M, Solomon SD, McMurray JJV, Sabatine MS. 

Time to Clinical Benefit of Dapagliflozin and Significance of Prior Heart Failure Hospitalization in Patients 

With Heart Failure With Reduced Ejection Fraction. JAMA Cardiol. 2021 May 1;6(5):499-507. doi: 

10.1001/jamacardio.2020.7585. PMID: 33595593; PMCID: PMC7890451. 

47. Packer M, Anker SD, Butler J, Filippatos G, Ferreira JP, Pocock SJ, Carson P, Anand I, Doehner W, 

Haass M, Komajda M, Miller A, Pehrson S, Teerlink JR, Brueckmann M, Jamal W, Zeller C, Schnaidt S, 



HAWKER, AKTER | DIABETES MANAGEMENT IN OLDER ADULTS WITH A SPECIAL FOCUS ON SODIUM GLUCOSE CO-

TRANSPORTER 2 INHIBITORS (SGLT2is)  

 13 CGS JOURNAL OF CME | VOLUME 12, ISSUE 2, 2023 

 

Zannad F. Effect of Empagliflozin on the Clinical Stability of Patients With Heart Failure and a Reduced 

Ejection Fraction: The EMPEROR-Reduced Trial. Circulation. 2021 Jan 26;143(4):326-336. doi: 

10.1161/CIRCULATIONAHA.120.051783. Epub 2020 Oct 21. Erratum in: Circulation. 2021 Jan 26;143

(4):e30. PMID: 33081531; PMCID: PMC7834905. 

48. Heerspink HJL, Stefánsson BV, Correa-Rotter R, Chertow GM, Greene T, Hou FF, Mann JFE, McMurray 

JJV, Lindberg M, Rossing P, Sjöström CD, Toto RD, Langkilde AM, Wheeler DC; DAPA-CKD Trial Com-

mittees and Investigators. Dapagliflozin in Patients with Chronic Kidney Disease. N Engl J Med. 2020 

Oct 8;383(15):1436-1446. doi: 10.1056/NEJMoa2024816. Epub 2020 Sep 24. PMID: 32970396. 

49. Butt JH, Jhund PS, Belohlávek J, de Boer RA, Chiang CE, Desai AS, Drożdż J, Hernandez AF, Inzucchi 

SE, Katova T, Kitakaze M, Kosiborod MN, Lam CSP, Maria Langkilde A, Lindholm D, Bachus E, Martinez 

F, Merkely B, Petersson M, Saraiva JFK, Shah SJ, Vaduganathan M, Vardeny O, Wilderäng U, Claggett 

BL, Solomon SD, McMurray JJV. Efficacy and Safety of Dapagliflozin According to Frailty in Patients With 

Heart Failure: A Prespecified Analysis of the DELIVER Trial. Circulation. 2022 Oct 18;146(16):1210-

1224. doi: 10.1161/CIRCULATIONAHA.122.061754. Epub 2022 Aug 27. PMID: 36029465; PMCID: 

PMC9815819. 

50. Butt JH, Dewan P, Merkely B, Belohlávek J, Drożdż J, Kitakaze M, Inzucchi SE, Kosiborod MN, Martinez 

FA, Tereshchenko S, Ponikowski P, Bengtsson O, Lindholm D, Langkilde AM, Schou M, Sjöstrand M, Sol-

omon SD, Sabatine MS, Chiang CE, Docherty KF, Jhund PS, Køber L, McMurray JJV. Efficacy and Safety 

of Dapagliflozin According to Frailty in Heart Failure With Reduced Ejection Fraction : A Post Hoc Analy-

sis of the DAPA-HF Trial. Ann Intern Med. 2022 Jun;175(6):820-830. doi: 10.7326/M21-4776. Epub 

2022 Apr 26. PMID: 35467935. 

51. Moorhouse P, Rockwood K. Frailty and its quantitative clinical evaluation. J R Coll Physicians Edinb. 

2012;42(4):333-40. doi: 10.4997/JRCPE.2012.412. PMID: 23240122. 

52. Yabe D, Shiki K, Suzaki K, Meinicke T, Kotobuki Y, Nishida K, Clark D, Yasui A, Seino Y. Rationale and 

design of the EMPA-ELDERLY trial: a randomised, double-blind, placebo-controlled, 52-week clinical trial 

of the efficacy and safety of the sodium-glucose cotransporter-2 inhibitor empagliflozin in elderly Japa-

nese patients with type 2 diabetes. BMJ Open. 2021 Apr 7;11(4):e045844. doi: 10.1136/bmjopen-2020

-045844. PMID: 33827843; PMCID: PMC8031078. 

53. Erondu N, Desai M, Ways K, Meininger G. Diabetic Ketoacidosis and Related Events in the Canagliflozin 

Type 2 Diabetes Clinical Program. Diabetes Care. 2015 Sep;38(9):1680-6. doi: 10.2337/dc15-1251. 

Epub 2015 Jul 22. PMID: 26203064; PMCID: PMC4542268. 

54. Abdelhafiz AH, Sinclair AJ. Cardio-renal protection in older people with diabetes with frailty and medical 

comorbidities - A focus on the new hypoglycaemic therapy. J Diabetes Complications. 2020 Sep;34

(9):107639. doi: 10.1016/j.jdiacomp.2020.107639. Epub 2020 May 26. PMID: 32595017. 

55. Cintra R, Moura FA, Carvalho LSF, Barreto J, Tambascia M, Pecoits-Filho R, Sposito AC. Inhibition of the 

sodium-glucose co-transporter 2 in the elderly: clinical and mechanistic insights into safety and effica-

cy. Rev Assoc Med Bras (1992). 2019 Jan;65(1):70-86. doi: 10.1590/1806-9282.65.1.70. PMID: 

30758423. 

56. Watts NB, Bilezikian JP, Usiskin K, Edwards R, Desai M, Law G, Meininger G. Effects of Canagliflozin on 

Fracture Risk in Patients With Type 2 Diabetes Mellitus. J Clin Endocrinol Metab. 2016 Jan;101(1):157-

66. doi: 10.1210/jc.2015-3167. Epub 2015 Nov 18. PMID: 26580237; PMCID: PMC4701850. 

57. Kohan DE, Fioretto P, Tang W, List JF. Long-term study of patients with type 2 diabetes and moderate 

renal impairment shows that dapagliflozin reduces weight and blood pressure but does not improve gly-



HAWKER, AKTER | DIABETES MANAGEMENT IN OLDER ADULTS WITH A SPECIAL FOCUS ON SODIUM GLUCOSE CO-

TRANSPORTER 2 INHIBITORS (SGLT2is)  

 14 CGS JOURNAL OF CME | VOLUME 12, ISSUE 2, 2023 

 

cemic control. Kidney Int. 2014 Apr;85(4):962-71. doi: 10.1038/ki.2013.356. Epub 2013 Sep 25. 

PMID: 24067431; PMCID: PMC3973038. 

58. Fralick M, Gyenes M, Zhao A. SGLT2 Rx Tool. 2022. https://www.slgt2rx.com/. 

59. Lipska KJ, Krumholz H, Soones T, Lee SJ. Polypharmacy in the Aging Patient: A Review of Glycemic 

Control in Older Adults With Type 2 Diabetes. JAMA. 2016 Mar 8;315(10):1034-45. doi: 10.1001/

jama.2016.0299. PMID: 26954412; PMCID: PMC4823136. 

60. Effect of intensive blood-glucose control with metformin on complications in overweight patients with 

type 2 diabetes (UKPDS 34). UK Prospective Diabetes Study (UKPDS) Group. Lancet. 1998 Sep 12;352

(9131):854-65. Erratum in: Lancet 1998 Nov 7;352(9139):1558. PMID: 9742977. 

https://www.slgt2rx.com/

