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BENEFITS
SGLT2 inhibitor in older adults

* SGLT2 inhibitors provide similar cardio-renal benefits in older and younger adults.
* Adverse reactions to SGLT2 inhibitors are similar in younger patients.
* SGLT2 inhibitors are a favorable treatment option for older patients with T2DM.
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Benefit and Safety of Sodium-Glucose Co-Transporter
2 Inhibitors in Older Patients with Type 2 Diabetes

Mellitus

Ja Young Jeon, Dae Jung Kim

Department of Endocrinology and Metabolism, Ajou University School of Medicine, Suwon, Korea

People with type 2 diabetes mellitus (T2DM) are at higher risk of developing cardiovascular disease, heart failure, chronic kidney
disease, and premature death than people without diabetes. Therefore, treatment of diabetes aims to reduce these complications.
Sodium-glucose co-transporter 2 (SGLT2) inhibitors have shown beneficial effects on cardiorenal and metabolic health beyond
glucose control, making them a promising class of drugs for achieving the ultimate goals of diabetes treatment. However, despite
their proven benefits, the use of SGLT2 inhibitors in eligible patients with T2DM remains suboptimal due to reports of adverse
events. The use of SGLT2 inhibitors is particularly limited in older patients with T2DM because of the lack of treatment experi-
ence and insufficient long-term safety data. This article comprehensively reviews the risk-benefit profile of SGLT2 inhibitors in
older patients with T2DM, drawing on data from prospective randomized controlled trials of cardiorenal outcomes, original
studies, subgroup analyses across different age groups, and observational cohort studies.
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INTRODUCTION

The prevalence of type 2 diabetes mellitus (T2DM) continues
to rise globally, and the number of elderly people is increasing
with the aging of the population and longer life expectancy. As
a result, the number of older adults with diabetes is also rising.
In 2021, of the 530 million people with diabetes worldwide,
those aged >65 years accounted for 25% [1]. By 2045, the
number of older adults with diabetes is expected to double [1].

Both T2DM and advanced age are major risk factors for de-
veloping cardiovascular disease (CVD), and older adults with
T2DM have a markedly higher risk of cardiovascular compli-
cations [2]. Additionally, older adults with diabetes often have
multiple comorbidities and are prone to aging-related syn-
dromes such as cognitive impairment, urinary incontinence,
falls, and depression. They are also more susceptible to devel-

oping adverse drug reactions.

Sodium-glucose co-transporter 2 (SGLT2) inhibitors have
recently been developed as oral hypoglycemic agents. SGLT2 is
responsible for reabsorption of filtered glucose in renal tubules.
SGLT?2 inhibitors block this process, promoting excretion of
glucose through urine and thereby reducing blood glucose lev-
els. Additionally, SGLT?2 inhibitors lower blood pressure and
cause weight loss by excreting sodium and water together with
glucose. This unique mechanism of action, which differs from
that of other antidiabetic medications, has allowed SGLT?2 in-
hibitors to demonstrate beneficial effects in heart failure and
chronic kidney disease (CKD) in large randomized controlled
trials (RCTs) [3-12]. As a result, SGLT2 inhibitors are now ap-
proved for use in people with heart failure or CKD, even among
those without diabetes [13].

Older adults with diabetes are at increased risk of both car-
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diovascular and renal events, or already have these diseases,
implying that this group is particularly in need of SGLT?2 in-
hibitors. However, because of safety concerns, older age con-
tributes to a low prescription rate of SGLT2 inhibitors despite
these medications being recommended in diabetes treatment
guidelines [14-16]. In clinical practice, prescription of SGLT2
inhibitors is suboptimal in eligible patients at high cardiovas-
cular risk [14,17,18]. Older adults are often poorly represented
in clinical trials, and data on the efficacy and safety of SGLT2
inhibitors in this population are consequently insufficient; cli-
nicians are thus hesitant to prescribe SGLT?2 inhibitors to older
adults with diabetes. Given the gradual increase in the number

of older adults with diabetes, it is necessary to review the risk-
benefit data regarding adequate use of SGLT2 inhibitors in this
age group.

CARDIOVASCULAR EFFECTS OF SGLT2
INHIBITORS IN OLDER PATIENTS WITH
T2DM

Several RCTs have been performed to evaluate the cardiovas-
cular effects of SGLT2 inhibitors, including canagliflozin, dapa-
gliflozin, empagliflozin, ertugliflozin, and sotagliflozin. The
primary endpoints of these RCTs were mainly major athero-

Table 1. Summary of effects according to age in cardiorenal outcome trials of SGLT?2 inhibitors

SGLT?2 inhibitors Trials Total subjects Pvalue <65 years >65 years Pinteraction
MACEs
Canagliflozin CANVAS Program 0.86 (0.75-0.97) <0.001 0.91 (0.76-1.10) 0.80 (0.67-0.95) 0.26
Dapagliflozin DECLARE-TIMI 58 0.93 (0.84-1.03) 0.17 0.93 (0.81-1.08) 0.94 (0.82-1.07) 0.99
Empagliflozin EMPA-REG OUTCOME 0.86 (0.74-0.99) 0.04 1.04 (0.84-1.29) 0.71 (0.59-0.87) 0.01
Ertugliflozin VERTIS-CV 0.97 (0.85-1.11) NS 0.90 (0.73-1.10) 1.03 (0.86-1.22) NS
Sotagliflozin SCORED 0.84 (0.72-0.99) NA
HHF+CV death
Dapagliflozin DECLARE-TIMI 58 0.83 (0.73-0.95) 0.005 0.88 (0.73-1.07) 0.80 (0.67-0.95) 0.50
DAPA-HF 0.74 (0.65-0.85) <0.001 0.78 (0.63-0.96) 0.72 (0.60-0.85) NS
DELIVER? 0.82 (0.73-0.92) <0.001 0.82 (0.69-0.97)* 0.82 (0.69-0.96)* NS
Empagliflozin EMPEROR-Reduced 0.75 (0.65-0.86) <0.001 0.71 (0.57-0.89) 0.78 (0.66-0.93) NS
EMPEROR-Preserved® 0.79 (0.69-0.90) <0.001 0.88 (0.70-1.11) 0.75 (0.64-0.87) NS
Sotagliflozin SCORED 0.74 (0.63-0.88) <0.001 0.60 (0.43-0.83) 0.79 (0.66-0.95) NA
SOLOIST-WHF 0.67 (0.52-0.85) <0.001 0.79 (0.51-1.23) 0.62 (0.47-0.82) NS
Renal events
Canagliflozin CREDENCE 0.70(0.59-0.82)  <0.001 0.64 (0.51-0.79) 0.77 (0.60-1.00) 0.26
Dapagliflozin DAPA-CKD 0.61(0.51-0.72)  <0.001 0.64 (0.51-0.80) 0.58 (0.43-0.77) NS
Empagliflozin EMPA-KIDNEY 0.72(0.64-0.82)  <0.001  0.72(0.59-0.88)° 0.81 (0.64-1.04)° 0.65 (0.52-0.81)° NS

Values are presented as hazard ratio (95% confidence interval).

SGLT?2, sodium-glucose co-transporter 2; MACE, major atherosclerotic cardiovascular event; CANVAS, Canagliflozin Cardiovascular Assess-
ment Study; DECLARE-TIMI 58, Dapagliflozin Effect on Cardiovascular Events-Thrombolysis in Myocardial Infarction 58; EMPA-REG OUT-
COME, Empagliflozin Cardiovascular Outcome Event Trial in Type 2 Diabetes Mellitus Patients-Removal of Excess Glucose; VERTIS-CV, Eval-
uation of Ertugliflozin Efflcacy and Safety Cardiovascular Outcomes; NS, non-significant; SCORED, Effect of Sotagliflozin on Cardiovascular
and Renal Events in Patients with Type 2 Diabetes and Moderate Renal Impairment Who Are at Cardiovascular Risk; NA, not applicable; HHE
hospitalization for heart failure; CV, cardiovascular; DAPA-HE Dapagliflozin and Prevention of Adverse Outcomes in Heart Failure; DELIVER,
Dapagliflozin Evaluation to Improve the Lives of Patients with Preserved Ejection Fraction Heart Failure; EMPEROR-Reduced, Empagliflozin
Outcome Trial in Patients with Chronic Heart Failure and a Reduced Ejection Fraction; EMPEROR-Preserved, Empagliflozin Outcome Trial in
Patients with Chronic Heart Failure with Preserved Ejection Fraction; SOLOISTWHE, Effect of Sotagliflozin on Cardiovascular Events in Pa-
tients with Type 2 Diabetes Post Worsening Heart Failure; CREDENCE, Canagliflozin and Renal Events in Diabetes with Established Nephropa-
thy Clinical Evaluation; DAPA-CKD, Dapagliflozin and Prevention of Adverse Outcomes in Chronic Kidney Disease; EMPA-KIDNEY, Study of
Heart and Kidney Protection with Empagliflozin.

“The cut-off age was 72 years in the DELIVER trial, "The cut-off age was 70 years in the EMPEROR-Preserved trial, “The stratified age groups
were <60, 60-69, and >70 years in the EMPA-KIDNEY trial.
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sclerotic cardiovascular events (MACEs) (cardiovascular death,
non-fatal myocardial infarction, and non-fatal stroke) and hos-
pitalization for heart failure (HHF) plus cardiovascular death.
Canagliflozin, empagliflozin, and sotagliflozin significantly re-
duced the incidence of MACEs by 16%, 14%, and 16% in the
Canagliflozin Cardiovascular Assessment Study (CANVAS)
Program, Empagliflozin Cardiovascular Outcome Event Trial
in Type 2 Diabetes Mellitus Patients-Removal of Excess Glu-
cose (EMPA-REG OUTCOME), and Effect of Sotagliflozin on
Cardiovascular and Renal Events in Patients with Type 2 Dia-
betes and Moderate Renal Impairment Who Are at Cardiovas-
cular Risk (SCORED) trial, respectively (Table 1) [8,19,20]. In
subgroup analyses of the EMPA-REG OUTCOME trial, pa-
tients aged =65 years showed a cardiovascular benefit (hazard
ratio [HR], 0.71; 95% confidence interval [CI], 0.59 to 0.87)
compared with patients aged <65 years (HR, 1.04; 95% CI, 0.84
to 1.29; P value for interaction=0.01) [20]. Another subgroup
study of the EMPA-REG OUTCOME trial, in which patients
were stratified into three age groups (<65, 65-74, and 275
years), also confirmed the heterogeneity of three-point MACE
outcomes by age (<65 years: HR, 1.04; 95% CI, 0.84 to 1.29;
65-74 years: HR, 0.74; 95% CI, 0.58 to 0.93; =75 years: HR,
0.68; 95% CI, 0.46 to 1.00; P value for interaction=0.047) [21].
By contrast, the CANVAS Program with canagliflozin, the
Dapagliflozin Effect on Cardiovascular Events-Thrombolysis
in Myocardial Infarction 58 (DECLARE-TIMI 58), and Evalu-
ation of Ertugliflozin Efflcacy and Safety Cardiovascular Out-
comes (VERTIS-CV) trial with ertugliflozin revealed no dif-
ferences in the effects of these therapies on MACEs between
patients aged <65 and 265 years [3,19,22]. A meta-analysis of
three RCTs (EMPA-REG OUTCOME, CANVAS Program, and
DECLARE-TIMI 58) also showed that the effect of SGLT?2 in-
hibitors on MACEs was not significantly different (P value for
interaction=0.15) between patients aged <65 years (HR, 0.95;
95% CI, 0.86 to 1.05) and those aged =65 years (HR, 0.83; 95%
CI, 0.71 to 0.96) [23]. Seven RCTs evaluated risk reduction in
HHEF plus cardiovascular death, as the primary outcome, with
treatment with SGLT?2 inhibitors (Table 1) [3-9]. Dapagliflozin,
empagliflozin, and sotagliflozin consistently reduced the risk of
HHEF plus cardiovascular death by 18% to 33% [3-9]. In three
studies, the beneficial effects of SGLT2 inhibitors on HHF plus
cardiovascular death were similar in older and younger adults,
although the cut-oft age in each study differed (65, 70, and 72
years, respectively) [5,6,9]. A meta-analysis of four studies was
performed to examine the age-associated risk of HHF plus car-
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diovascular death with SGLT2 inhibitors [24]. SGLT2 inhibitor
therapy was associated with a decreased risk of HHF plus car-
diovascular death in patients aged >65 years, with a reduction
in risk similar to that in patients aged <65 years [24]. The effect
of cardiovascular risk reduction with SGLT2 inhibitors in older
patients was confirmed through an RCT subanalysis.

Observational studies can complement the results of RCTs
because they present findings from real-world clinical practice,
including for people with T2DM from the general population
and not just the specific populations included in RCTs. Several
observational studies involving large populations from differ-
ent countries have been conducted, such as the Comparative
Effectiveness of Cardiovascular Outcomes in New Users of
SGLT-2 Inhibitors (CVD-REAL) and Empagliflozin Compara-
tive Effectiveness and Safety (EMPRISE) trials, among others
[25-28]. In several observational studies, favorable effects of
SGLT?2 inhibitors were similarly observed across all age groups
[29-32]. Like the EMPA-REG OUTCOME trial, some studies
found that the benefit of SGLT2 inhibitors for cardiovascular
outcomes was greater in patients aged =65 years versus <65
years [26,33,34]. However, protective effects of SGLT?2 inhibi-
tors with respect to all-cause mortality, HHF, and HHF com-
bined with all-cause mortality were not found in patients aged
>75 years but were seen in those aged <75 years. These incon-
sistent results imply heterogeneity among observational stud-
ies [35].

A recent meta-analysis focused on 20 RCTs and observa-
tional studies that examined the efficacy and safety of SGLT2
inhibitors in patients aged 265 years with heart failure and
T2DM [36]. Relative-risk reductions of 19% and 20% were
found in patients using SGLT2 inhibitors in terms of all-cause
mortality and cardiac death, respectively. Notably, these bene-
tits were more pronounced in the real-world observational
studies than in the RCTs. The researchers considered that the
clinical condition of real-world patients may often be worse
than those enrolled in RCTs, and that this baseline condition
may contribute to SGLT2 inhibitors providing greater benefit.

RENOPROTECTIVE EFFECTS OF SGLT2
INHIBITORS IN OLDER PATIENTS WITH
T2DM

In addition to their beneficial effects on CVD, several studies
also found that SGLT2 inhibitors were renoprotective. The
Evaluation of the Effects of Canagliflozin on Renal and The
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Canagliflozin and Renal Events in Diabetes with Established
Nephropathy Clinical Evaluation (CREDENCE) trial was an
RCT that focused on the efficacy of the SGLT2 inhibitor cana-
gliflozin with respect to kidney-related primary outcomes in
patients with T2DM and CKD (Table 1) [10]. Canagliflozin
significantly lowered overall kidney-related adverse outcomes
by 30%, and this effect did not differ between patients aged
<65 and 265 years (P value for interaction=0.91) [10]. The
Dapagliflozin and Prevention of Adverse Outcomes in Chronic
Kidney Disease (DAPA-CKD) trial and the Study of Heart and
Kidney Protection with Empagliflozin (EMPA-KIDNEY) trial
involved patients who had CKD with versus without diabetes,
and these trials also showed consistent beneficial effects of
SGLT?2 inhibitors on primary kidney-related outcomes in older
patients (DAPA-CKD: HR, 0.58; 95% CI, 0.43 to 0.77 in pa-
tients aged >65 years; EMPA-KIDNEY: HR, 0.65; 95% CI, 0.52
to 0.81 in patients aged 270 years) (Table 1) [11,12]. A meta-
analysis of nine RCTs involving patients with diabetes focused
on renal composite outcomes (doubling of serum creatinine,
renal impairment/failure, renal death, and end-stage kidney
disease) [37]. A subgroup analysis of this study showed that
SGLT?2 inhibitors significantly reduced renal events by 29% in
patients with diabetes aged 260 years [37]. This result is con-
sistent with those of previous meta-analyses of several RCTs
involving both young and old patients with diabetes [38,39].

The patients in most observational studies analyzing the ef-
fect of SGLT2 inhibitors on renal outcomes were primarily
older patients with a mean age of >60 years. Some cohort stud-
ies specifically compared renal outcomes between elderly pa-
tients (=65 years) and younger patients with T2DM [40-43].
These studies used nationwide cohort or hospital-based data
and mainly involved Asian populations. Although the renal
composite outcomes were defined differently across studies,
they commonly included end-stage kidney disease as a hard
endpoint. SGLT2 inhibitors reduced adverse renal composite
outcomes by 23% to 60% [40-43]. Subgroup analyses in each
study revealed no significant interaction according to age (P
value for interaction >0.05). These observational studies have
reinforced the renal-protective effect of SGLT?2 inhibitors in el-
derly patients with T2DM, confirming findings from the gen-
eral population in observational studies and large prospective
RCTs.

Although concerns have been raised regarding acute kidney
injury in association with SGLT?2 inhibitors, a series of pub-
lished studies found that SGLT2 inhibitors actually reduced
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the risk of acute kidney injury. A meta-analysis of RCTs
showed that SGLT2 inhibitors reduced the incidence of acute
kidney injury by 16% to 25% [44,45], and this finding was rep-
licated in a large observational cohort [46]. Among older
adults aged >66 years with T2DM, the risk of acute kidney in-
jury was lower in the SGLT2 inhibitor group than in the dipep-
tidyl peptidase-4 (DPP4) inhibitor group (HR, 0.71; 95% CI,
0.65 to 0.76) and the glucagon-like peptide 1 receptor agonist
group (HR, 0.81;95% CI, 0.75 to 0.87) [47].

SAFETY OF SGLT2 INHIBITORS IN OLDER
PATIENTS WITH T2DM

Numerous clinical studies have provided insights into the ef-
fectiveness and adverse drug reactions of SGLT?2 inhibitors.
The most common side effects are genital infections and vol-
ume depletion. Clinical trials have shown that SGLT?2 inhibi-
tors increase the risk of genital infections by two- to four-fold,
affecting 5% to 10% of women [48]. These infections occur
more frequently in females than in males, with similar inci-
dence rates in both younger and older groups [49-53]. Serious
genital infections or those leading to drug discontinuation are
uncommon and typically mild to moderate [50,51,53]. These
infections generally respond well to oral and topical antifungal
agents. Volume depletion-related adverse events (AEs) increase
with age, with participants aged >75 years being more suscep-
tible [49-51]. Some studies have shown a higher incidence of
volume depletion-related AEs in this age group [51,52], where-
as others have revealed similar frequencies across different age
groups [49,50,53].

Hypoglycemia, euglycemic diabetic ketoacidosis, urinary
tract infections, necrotizing fasciitis of the perineum, lower-ex-
tremity amputation, bone fractures, and sarcopenia have also
been reported in patients treated with SGLT?2 inhibitors [45,54].
Considering their mechanism of action and reports from clini-
cal trials, SGLT?2 inhibitors are associated with a lower risk of
hypoglycemia than are sulfonylureas or insulin. However, cau-
tion is required when prescribing SGLT?2 inhibitors in combi-
nation with sulfonylureas or insulin to elderly patients because
of the risk of hypoglycemia. A risk of fractures and lower-ex-
tremity amputations was observed in the CANVAS Program
but not in the CREDENCE trial using the same agent, cana-
gliflozin [10,19], nor was such a risk seen in clinical studies of
other SGLT2 inhibitors. There was no difference in the risk of
fracture or lower-extremity amputation with SGLT2 inhibitors
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between participants aged <65 and >65 years in the CANVAS
Program (P value for interaction=0.65 and 0.37) [55,56]. Fur-
thermore, observational studies did not show an increased risk
of fractures or amputations across different age groups [57,58],
nor any specific etiological mechanism or definitive explana-
tion for either the fracture risk or amputation risk. SGLT2 in-
hibitors might lead to skeletal muscle loss alongside reductions
in body weight and fat mass, impacting skeletal muscle both
positively and negatively [59]. A recent meta-analysis has dem-
onstrated that these inhibitors significantly reduce body weight,
body mass index, waist circumference, visceral fat area, fat mass,
percentage body fat, lean mass, and skeletal muscle mass [60].
The potential of SGLT?2 inhibitors to cause sarcopenia remains
unconfirmed; however, caution is advised, particularly in older
patients with T2DM, to prevent sarcopenia. Ongoing clinical
studies aim to further explore this issue [61]. SGLT2-inhibitor-
associated diabetic ketoacidosis has been reported as a rare com-
plication, occurring in 0.6-2.2 per 1,000 person-years of treat-
ment [4,10,12,19]. This condition is characterized by an ab-
sence of elevated blood glucose (blood glucose concentration
<250 mg/dL) and acute onset of weakness, nausea, and vomit-
ing, which should alert the clinician to the possibility of keto-
acidosis. Despite conflicting results, SGLT2 inhibitors are con-
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sidered associated with a small but higher risk of ketoacidosis
relative to placebo and other drugs [62-65], and this risk also
exists in older adults with T2DM [66]. SGLT2-inhibitor-asso-
ciated ketoacidosis is a rare but life-threatening complication,
making proper patient selection and education crucial.

BALANCE OF RISKS AND BENEFITS OF
SGLT2 INHIBITORS IN OLDER PATIENTS
WITH T2DM

SGLT?2 inhibitors have been shown to reduce the risk of CVD,
heart failure, death, and progression of CKD (which are the ul-
timate goals of diabetes treatment) beyond their primary func-
tion of lowering blood glucose in many RCTs and observa-
tional studies (Fig. 1). However, SGLT?2 inhibitors increase the
risk of several AEs, including genital infections and volume-
depletion-related AEs (Fig. 1). They have also been associated
with urinary tract infections, Fournier’s gangrene, lower-ex-
tremity amputations, fractures, sarcopenia, and hypoglycemia,
although clear evidence of an increased risk is lacking (Fig. 1).
Given the benefits and risks of SGLT2 inhibitor therapy, recent
diabetes treatment guidelines recommend choosing SGLT2
inhibitors over other agents in patients with diabetes, especial-

1 Genital infection

1 Volume depletion

1 Euglycemic DKA

? UTI

? Fournier’s gangrene

? Lower extremity amputation
? Fracture

? Sarcopenia

? Hypoglycemia

RISKS

\_

(

)

SGLT2 inhibitor in older adults

Fig. 1. Risk-benefit balance of sodium-glucose co-transporter 2 (SGLT2) inhibitors in older adults with type 2 diabetes mellitus.
MACE, major atherosclerotic cardiovascular disease; AKI, acute kidney injury; DKA, diabetic ketoacidosis; UTI, urinary tract in-

fection.
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ly those with comorbidities such as CVD, heart failure, and
CKD [67-69]. But are the recommendations for SGLT?2 inhibi-
tor therapy in older patients with diabetes the same as those in
younger patients? Although there is a lack of comprehensive
prospective studies comparing the effectiveness and safety of
SGLT?2 inhibitors in younger versus older patients with a pri-
mary endpoint of effectiveness and safety, ongoing studies may
provide some answers (ClinicalTrials.gov Identifiers NCT059
75528, NCT04796428, NCT05477017) [61]. Based on previ-
ous studies of the efficacy and safety of SGLT2 inhibitors in
older adults compared with younger patients, the effectiveness
of SGLT2 inhibitors in reducing CVD, heart failure, mortality,
and adverse kidney outcomes in older adults is likely to be sim-
ilar to or better than that in younger patients [20,21]. Given
that older adults with T2DM often have CVD or multiple risk
factors for CVD, the benefits of SGLT2 inhibitors may be par-
ticularly significant in this group [16]. Although the exact mech-
anisms are not fully understood, SGLT?2 inhibitors may improve
age-related CVD progression in experimental models by sup-
pressing inflammation, reducing oxidative stress, and restoring
endothelial dysfunction [70]. Notably, due to their rapid im-
pact on cardiovascular conditions such as heart failure, the
benefits of SGLT2 inhibitors may appear within the shorter
lifespans typical of elderly patients, supporting their use in this
population [71,72]. In older adults without CVD, heart failure,
or CKD, SGLT2 inhibitors can also safely and effectively man-
age blood glucose levels [61,73]. Diabetes treatment guidelines
recommend SGLT2 inhibitors as highly effective antidiabetic
medications for glucose lowering, superior to DPP4 inhibitors
[69]. Observational studies have found that the glucose-lower-
ing efficacy of SGLT?2 inhibitors is similar to that of DPP4 in-
hibitors in older people, but is more effective in younger adults
[74]. Moreover, significant and comparable reductions in gly-
cosylated hemoglobin with SGLT2 inhibitors have been ob-
served across all age groups [50]. Additionally, the safety of
SGLT?2 inhibitors appears to be similar in younger and older
patients [71,75], although older patients may be at higher risk
of certain AEs such as volume-depletion-related AEs. Elderly
patients with T2DM represent a diverse group, and the benefits
and risks of SGLT2 inhibitors can be comparable among those
with reduced renal function. Three RCTs, primarily involving
patients with an estimated glomerular filtration rate (eGFR)
<60 mL/min/1.73 m?* demonstrated benefits in elderly pa-
tients in terms of HHF plus cardiovascular death and renal
outcomes [8,11,12]. An observational study of elderly patients
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aged =66 years with T2DM indicated a benefit in HHF plus
cardiovascular death, independent of serum creatinine levels
[76]. However, concerns regarding the safety of SGLT2 inhibi-
tors are higher in elderly patients with T2DM with low renal
function. A recent meta-analysis demonstrated varying out-
comes based on eGFR levels in elderly patients with T2DM
and CKD, defined as age >60 years [37]. In a subgroup with an
eGFR <60 mL/min/1.73 m? both the safety profile and the re-
nal-protective effects, such as a reduced risk of acute kidney in-
jury, were reduced [37]. Therefore, while the cardiovascular
benefits of SGLT2 inhibitors are evident in elderly patients with
low renal function, these medications should be used cautious-
ly with regard to safety. However, it is difficult to draw conclu-
sions about the benefits and risks of using SGLT?2 inhibitors in
frail elderly or very old adults aged >75 and 80 years because
data regarding the efficacy and safety of SGLT2 inhibitors are
often lacking for this population. Notably, post hoc analyses of
the Dapagliflozin Evaluation to Improve the Lives of Patients
with Preserved Ejection Fraction Heart Failure (DELIVER)
and Dapagliflozin and Prevention of Adverse Outcomes in
Heart Failure (DAPA-HTF) trials showed that the beneficial ef-
fects of SGLT2 inhibitors on cardiovascular outcomes were
consistent across different levels of frailty [36]. The relative-risk
reduction in CVD, heart failure, mortality, and adverse renal
outcomes with SGLT2 inhibitors is consistent across age
groups. Similarly, the safety profile of SGLT2 inhibitors is com-
parable or slightly higher in older adults with T2DM than in
younger adults, but the drugs are mostly well tolerated. There-
fore, SGLT2 inhibitors are a favorable treatment option in older
adults with T2DM considering the risk-benefit balance. Older
adults, especially those at high risk of CVD, heart failure, and
renal failure, may prefer SGLT2 inhibitors over other antidia-
betic medications; however, they must balance this preference
against individual safety considerations, and education regard-
ing AEs is required.

CONCLUSIONS

Older adults with diabetes may have high priority for SGLT2
inhibitors because they are at increased risk of developing
CVD, heart failure, and CKD. However, in practice, clinicians
often hesitate to prescribe SGLT2 inhibitors to elderly patients
with diabetes because of safety concerns. In clinical practice,
safety is considered more important than effectiveness when
selecting a diabetes treatment. This is because the expected car-
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diovascular and renal-protective effects for patients will appear
in the distant future, while dehydration and genital infections
can cause immediate discomfort. This also explains why DPP4
inhibitors are often preferred over SGLT2 inhibitors. Extensive
research has elucidated the AEs associated with SGLT2 inhibi-
tors. This knowledge allows us to clearly recognize the risks
and side effects of administering SGLT2 inhibitors rather than
having only vague concerns about their safety. Therefore, infor-
mation on known side effects can be effectively utilized when
prescribing SGLT2 inhibitors. Age should not be an absolute
criterion when deciding whether to use an SGLT?2 inhibitor.
Instead of using 65 or 75 years as an absolute standard, the
overall health status, comorbidities, and degree of frailty of el-
derly patients should also be taken into consideration. The effi-
cacy and safety of SGLT2 inhibitors should be fully evaluated
before deciding on drug use. As the elderly population and the
number of elderly patients with diabetes increase, the prescrip-
tion rate of SGLT2 inhibitors for elderly patients with diabetes
is expected to rise. Therefore, it is necessary to understand the
characteristics of elderly patients and carefully consider the ef-
fectiveness and safety of drugs before they are prescribed.

CONEFLICTS OF INTEREST

Dae Jung Kim has been associate editor of the Diabetes & Me-
tabolism Journal since 2020. He was not involved in the review
process of this article. Otherwise, there was no conflict of inter-
est.

ORCID

Ja Young Jeon https://orcid.org/0000-0002-3877-0479
Dae Jung Kim https://orcid.org/0000-0003-1025-2044

FUNDING

None

ACKNOWLEDGMENTS

None

REFERENCES

1. International Diabetes Federation. The IDF Diabetes Atlas. 10th

https://e-dmj.org  Diabetes Metab ] 2024;48:837-846

10.

11

12.

13.

14.

dmj

ed. Brussels: IDF; 2021.

. Ko SH, Han KD, Park YM, Yun JS, Kim K, Bae JH, et al. Diabe-

tes mellitus in the elderly adults in Korea: based on data from
the Korea National Health and Nutrition Examination Survey
2019 to 2020. Diabetes Metab ] 2023;47:643-52.

. Wiviott SD, Raz I, Bonaca MP, Mosenzon O, Kato ET, Cahn A,

et al. Dapagliflozin and cardiovascular outcomes in type 2 dia-
betes. N Engl ] Med 2019;380:347-57.

. McMurray JJ, Solomon SD, Inzucchi SE, Kober L, Kosiborod

MN, Martinez FA, et al. Dapagliflozin in patients with heart
failure and reduced ejection fraction. N Engl ] Med 2019;381:
1995-2008.

. Solomon SD, McMurray JJ, Claggett B, de Boer RA, DeMets D,

Hernandez AF et al. Dapagliflozin in heart failure with mildly
reduced or preserved ejection fraction. N Engl ] Med 2022;387:
1089-98.

. Packer M, Anker SD, Butler J, Filippatos G, Pocock SJ, Carson P,

et al. Cardiovascular and renal outcomes with empagliflozin in
heart failure. N Engl ] Med 2020;383:1413-24.

. Anker SD, Butler ], Filippatos G, Ferreira JP, Bocchi E, Bohm M,

et al. Empagliflozin in heart failure with a preserved ejection
fraction. N Engl ] Med 2021;385:1451-61.

. Bhatt DL, Szarek M, Pitt B, Cannon CP, Leiter LA, McGuire

DK, et al. Sotagliflozin in patients with diabetes and chronic
kidney disease. N Engl ] Med 2021;384:129-39.

. Bhatt DL, Szarek M, Steg PG, Cannon CP, Leiter LA, McGuire

DK, et al. Sotagliflozin in patients with diabetes and recent
worsening heart failure. N Engl ] Med 2021;384:117-28.
Perkovic V, Jardine MJ, Neal B, Bompoint S, Heerspink HJ,
Charytan DM, et al. Canagliflozin and renal outcomes in type
2 diabetes and nephropathy. N Engl ] Med 2019;380:2295-306.
Heerspink HJ, Stefansson BV, Correa-Rotter R, Chertow GM,
Greene T, Hou FE et al. Dapagliflozin in patients with chronic
kidney disease. N Engl ] Med 2020;383:1436-46.

The EMPA-KIDNEY Collaborative Group; Herrington WG,
Staplin N, Wanner C, Green JB, Hauske SJ, et al. Empagliflozin
in patients with chronic kidney disease. N Engl ] Med 2023;
388:117-27.

Theodorakopoulou MP, Alexandrou ME, Tsitouridis A, Kam-
peridis V; Pella E, Xanthopoulos A, et al. Effects of sodium-glu-
cose co-transporter 2 inhibitors on heart failure events in chron-
ic kidney disease: a systematic review and meta-analysis. Eur
Heart ] Cardiovasc Pharmacother 2024;10:329-41.

Baek JH, Yang YS, Ko SH, Han KD, Kim JH, Moon MK, et al.
Real-world prescription patterns and barriers related to the use

843



dmj

15.

16.

17.
18.

19.
20.

21.

22.

23.

24.

25.

Jeon JY, et al.

of sodium-glucose cotransporter 2 inhibitors among Korean
patients with type 2 diabetes mellitus and cardiovascular dis-
ease. Diabetes Metab ] 2022;46:701-12.

Bellary S, Barnett AH. SGLT2 inhibitors in older adults: over-
coming the age barrier. Lancet Healthy Longev 2023;4:¢127-8.
Scheen AJ. Cardiovascular and renal outcomes with SGLT?2 in-
hibitors: real-life observational studies in older patients with
type 2 diabetes: SGLT2 inhibitors in elderly and real life. Diabet
Epidemiol Manag 2023;10:100235.

Ozaki AE Ko DT, Chong A, Fang J, Atzema CL, Austin PC, et
al. Prescribing patterns and factors associated with sodium-
glucose cotransporter-2 inhibitor prescribing in patients with
diabetes mellitus and atherosclerotic cardiovascular disease.
CMA]J Open 2023;11:E494-503.

Schernthaner G, Shehadeh N, Ametov AS, Bazarova AV, Ebra-
himi E, Fasching P, et al. Worldwide inertia to the use of cardio-
renal protective glucose-lowering drugs (SGLT2i and GLP-1
RA) in high-risk patients with type 2 diabetes. Cardiovasc Dia-
betol 2020;19:185.

Neal B, Perkovic V, Mahaffey KW, de Zeeuw D, Fulcher G, Eron-
du N, et al. Canagliflozin and cardiovascular and renal events in
type 2 diabetes. N Engl ] Med 2017;377:644-57.

Zinman B, Wanner C, Lachin JM, Fitchett D, Bluhmki E, Han-
tel S, et al. Empagliflozin, cardiovascular outcomes, and mor-
tality in type 2 diabetes. N Engl ] Med 2015;373:2117-28.
Monteiro P, Bergenstal RM, Toural E, Inzucchi SE, Zinman B,
Hantel S, et al. Efficacy and safety of empagliflozin in older pa-
tients in the EMPA-REG OUTCOME" trial. Age Ageing 2019;
48:859-66.

Cannon CP, Pratley R, Dagogo-Jack S, Mancuso J, Huyck S,
Masiukiewicz U, et al. Cardiovascular outcomes with ertugli-
flozin in type 2 diabetes. N Engl ] Med 2020;383:1425-35.
Giugliano D, Longo M, Maiorino MI, Bellastella G, Chiodini P,
Solerte SB, et al. Efficacy of SGLT-2 inhibitors in older adults with
diabetes: systematic review with meta-analysis of cardiovascular
outcome trials. Diabetes Res Clin Pract 2020;162:108114.
Bhattarai M, Salih M, Regmi M, Al-Akchar M, Deshpande R,
Niaz Z, et al. Association of sodium-glucose cotransporter 2
inhibitors with cardiovascular outcomes in patients with type 2
diabetes and other risk factors for cardiovascular disease: a me-
ta-analysis. JAMA Netw Open 2022;5:€2142078.

Heerspink HJ, Karasik A, Thuresson M, Melzer-Cohen C, Chod-
ick G, Khunti K; et al. Kidney outcomes associated with use of
SGLT2 inhibitors in real-world clinical practice (CVD-REAL 3):
a multinational observational cohort study. Lancet Diabetes En-

844

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

docrinol 2020;8:27-35.

Birkeland KI, Jorgensen ME, Carstensen B, Persson F, Gulseth
HL, Thuresson M, et al. Cardiovascular mortality and morbid-
ity in patients with type 2 diabetes following initiation of sodi-
um-glucose co-transporter-2 inhibitors versus other glucose-
lowering drugs (CVD-REAL Nordic): a multinational obser-
vational analysis. Lancet Diabetes Endocrinol 2017;5:709-17.
Seino Y, Kim DJ, Yabe D, Tan EC, Chung W], Ha KH, et al. Car-
diovascular and renal effectiveness of empagliflozin in routine
care in East Asia: results from the EMPRISE East Asia study.
Endocrinol Diabetes Metab 2021;4:¢00183.

Patorno E, Pawar A, Wexler DJ, Glynn R], Bessette LG, Paik
JM, et al. Effectiveness and safety of empagliflozin in routine
care patients: results from the EMPagliflozin compaRative ef-
fectIveness and SafEty (EMPRISE) study. Diabetes Obes Metab
2022;24:442-54.

Nakai M, Iwanaga Y, Kanaoka K, Sumita Y, Nishioka Y, Myojin
T, et al. Contemporary use of SGLT?2 inhibitors in heart failure
patients with diabetes mellitus: a comparison of DPP4 inhibi-
tors in a nationwide electric health database of the superaged
society. Cardiovasc Diabetol 2022;21:157.

Htoo PT, Tesfaye H, Schneeweiss S, Wexler DJ, Everett BM,
Glynn RJ, et al. Comparative effectiveness of empagliflozin vs
liraglutide or sitagliptin in older adults with diverse patient
characteristics. JAMA Netw Open 2022;5:€2237606.

Dawwas GK, Smith SM, Park H. Cardiovascular outcomes of
sodium glucose cotransporter-2 inhibitors in patients with
type 2 diabetes. Diabetes Obes Metab 2019;21:28-36.

Yang CT, Peng ZY, Chen YC, Ou HT, Kuo S. Cardiovascular
benefits with favorable renal, amputation and hypoglycemic
outcomes of SGLT-2 inhibitors in type 2 diabetes from the
Asian perspective: a population-based cohort study and sys-
tematic review. Front Endocrinol (Lausanne) 2022;13:836365.
Gautam S, Agiro A, Barron ], Power T, Weisman H, White J.
Heart failure hospitalization risk associated with use of two
classes of oral antidiabetic medications: an observational, real-
world analysis. Cardiovasc Diabetol 2017;16:93.

Pasternak B, Ueda P, Eliasson B, Svensson AM, Franzen S, Gud-
bjornsdottir S, et al. Use of sodium glucose cotransporter 2 in-
hibitors and risk of major cardiovascular events and heart fail-
ure: Scandinavian register based cohort study. BMJ 2019;366:
14772.

Han SJ, Ha KH, Lee N, Kim DJ. Effectiveness and safety of so-
dium-glucose co-transporter-2 inhibitors compared with di-
peptidyl peptidase-4 inhibitors in older adults with type 2 dia-

Diabetes Metab ] 2024;48:837-846  https://e-dmj.org



Benefit and safety of SGLT2 inhibitors in older patients with T2DM

36.

37.

38.

39.

40.

41.

42.

43.

45.

betes: a nationwide population-based study. Diabetes Obes
Metab 2021;23:682-91.

Aldafas R, Crabtree T, Alkharaiji M, Vinogradova Y, Idris I. So-
dium-glucose cotransporter-2 inhibitors (SGLT2) in frail or
older people with type 2 diabetes and heart failure: a systematic
review and meta-analysis. Age Ageing 2024;53:afad254.

Liu Y, An C, Liu P, Yang E Zhao Q. Comparative safety of sodi-
um-glucose co-transporter 2 inhibitors in elderly patients with
type 2 diabetes mellitus and diabetic kidney disease: a system-
atic review and meta-analysis. Ren Fail 2023;45:2217287.

Kaze AD, Zhuo M, Kim SC, Patorno E, Paik JM. Association of
SGLT2 inhibitors with cardiovascular, kidney, and safety out-
comes among patients with diabetic kidney disease: a meta-
analysis. Cardiovasc Diabetol 2022;21:47.

McGuire DK, Shih WJ, Cosentino F, Charbonnel B, Cherney
DZ, Dagogo-Jack S, et al. Association of SGLT?2 inhibitors with
cardiovascular and kidney outcomes in patients with type 2 di-
abetes: a meta-analysis. JAMA Cardiol 2021;6:148-58.

Koh ES, Han K, Nam YS, Wittbrodt ET, Fenici P, Kosiborod
MN, et al. Renal outcomes and all-cause death associated with
sodium-glucose co-transporter-2 inhibitors versus other glu-
cose-lowering drugs (CVD-REAL 3 Korea). Diabetes Obes
Metab 2021;23:455-66.

Nagasu H, Yano Y, Kanegae H, Heerspink HJL, Nangaku M,
Hirakawa Y, et al. Kidney outcomes associated with SGLT2 in-
hibitors versus other glucose-lowering drugs in real-world
clinical practice: the Japan Chronic Kidney Disease Database.
Diabetes Care 2021;44:2542-51.

Pasternak B, Wintzell V, Melbye M, Eliasson B, Svensson AM,
Franzen §, et al. Use of sodium-glucose co-transporter 2 inhibi-
tors and risk of serious renal events: Scandinavian cohort study.
BM]J 2020;369:m1186.

Lui DT, Au IC, Tang EH, Cheung CL, Lee CH, Woo YC, et al.
Kidney outcomes associated with sodium-glucose cotrans-
porter 2 inhibitors versus glucagon-like peptide 1 receptor ago-
nists: a real-world population-based analysis. EClinicalMedi-
cine 2022;50:101510.

. Neuen BL, Young T, Heerspink HJ, Neal B, Perkovic V; Billot L,

etal. SGLT?2 inhibitors for the prevention of kidney failure in pa-
tients with type 2 diabetes: a systematic review and meta-analy-
sis. Lancet Diabetes Endocrinol 2019;7:845-54.

Lin DS, Lee JK, Chen WJ. Clinical adverse events associated
with sodium-glucose cotransporter 2 inhibitors: a meta-analy-
sis involving 10 randomized clinical trials and 71 553 individu-
als. ] Clin Endocrinol Metab 2021;106:2133-45.

https://e-dmj.org  Diabetes Metab ] 2024;48:837-846

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

dmj

Chung MC, Hung PH, Hsiao PJ, Wu LY, Chang CH, Hsiao KY,
et al. Sodium-glucose transport protein 2 inhibitor use for type
2 diabetes and the incidence of acute kidney injury in Taiwan.
JAMA Netw Open 2023;6:€230453.

Zhuo M, Paik JM, Wexler DJ, Bonventre JV, Kim SC, Patorno E.
SGLT2 inhibitors and the risk of acute kidney injury in older
adults with type 2 diabetes. Am ] Kidney Dis 2022;79:858-67.
Li D, Wang T, Shen S, Fang Z, Dong Y, Tang H. Urinary tract
and genital infections in patients with type 2 diabetes treated
with sodium-glucose co-transporter 2 inhibitors: a meta-analy-
sis of randomized controlled trials. Diabetes Obes Metab 2017;
19:348-55.

Fioretto P, Mansfield TA, Ptaszynska A, Yavin Y, Johnsson E,
Parikh S. Long-term safety of dapagliflozin in older patients
with type 2 diabetes mellitus: a pooled analysis of phase IIb/III
studies. Drugs Aging 2016;33:511-22.

Cahn A, Mosenzon O, Wiviott SD, Rozenberg A, Yanuv I, Go-
odrich EL, et al. Efficacy and safety of dapagliflozin in the el-
derly: analysis from the DECLARE-TIMI 58 study. Diabetes
Care 2020;43:468-75.

Sinclair AJ, Bode B, Harris S, Vijapurkar U, Shaw W, Desai M,
et al. Efficacy and safety of canagliflozin in individuals aged 75
and older with type 2 diabetes mellitus: a pooled analysis. ] Am
Geriatr Soc 2016;64:543-52.

Pratley R, Dagogo-Jack S, Charbonnel B, Patel S, Hickman A,
Liu J, et al. Efficacy and safety of ertugliflozin in older patients
with type 2 diabetes: a pooled analysis of phase III studies. Dia-
betes Obes Metab 2020;22:2276-86.

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;37:
3463-84.

Ueda P, Svanstrom H, Melbye M, Eliasson B, Svensson AM,
Franzen S, et al. Sodium glucose cotransporter 2 inhibitors and
risk of serious adverse events: nationwide register based cohort
study. BMJ 2018;363:k4365.

Matthews DR, Li Q, Perkovic V, Mahaffey KW, de Zeeuw D,
Fulcher G, et al. Effects of canagliflozin on amputation risk in
type 2 diabetes: the CANVAS Program. Diabetologia 2019;62:
926-38.

Zhou Z, Jardine M, Perkovic V, Matthews DR, Mahaffey KW,
de Zeeuw D, et al. Canagliflozin and fracture risk in individuals
with type 2 diabetes: results from the CANVAS Program. Dia-
betologia 2019;62:1854-67.

Ha KH, Kim DJ, Choi YJ. Sodium-glucose cotransporter2 in-

845



d

58.
59

60.

61.

62.

63.

64.
65.
66.

67.

846

Jeon JY, et al.

m)

hibitors do not increase the risk of fractures in real-world clini-
cal practice in Korea: a national observational cohort study. J
Diabetes Investig 2022;13:986-96.

Ha KH, Kim DJ. Effectiveness and safety of sodium-glucose
cotransporter 2 inhibitors in Asian populations. ] Diabetes In-
vestig 2024;15:285-7.

. Afsar B, Afsar RE. Sodium-glucose co-transporter 2 inhibitors

and Sarcopenia: a controversy that must be solved. Clin Nutr
2023;42:2338-52.

Zhang S, Qi Z, Wang Y, Song D, Zhu D. Effect of sodium-glu-
cose transporter 2 inhibitors on sarcopenia in patients with
type 2 diabetes mellitus: a systematic review and meta-analysis.
Front Endocrinol (Lausanne) 2023;14:1203666.

Yabe D, Shiki K, Suzaki K, Meinicke T, Kotobuki Y, Nishida K,
et al. Rationale and design of the EMPA-ELDERLY trial: a ran-
domised, double-blind, placebo-controlled, 52-week clinical
trial of the efficacy and safety of the sodium-glucose cotrans-
porter-2 inhibitor empagliflozin in elderly Japanese patients
with type 2 diabetes. BMJ Open 2021;11:¢045844.

Al-Hindi B, Mohammed MA, Mangantig E, Martini ND. Prev-
alence of sodium-glucose transporter 2 inhibitor-associated di-
abetic ketoacidosis in real-world data: a systematic review and
meta-analysis. ] Am Pharm Assoc (2003) 2024;64:9-26.

Morace C, Lorello G, Bellone E Quartarone C, Ruggeri D, Gi-
andalia A, et al. Ketoacidosis and SGLT?2 inhibitors: a narrative
review. Metabolites 2024;14:264.

Tang H, Li D, Wang T, Zhai S, Song Y. Effect of sodium-glucose
cotransporter 2 inhibitors on diabetic ketoacidosis among pa-
tients with type 2 diabetes: a meta-analysis of randomized con-
trolled trials. Diabetes Care 2016;39:e123-4.

Colacci M, Fralick J, Odutayo A, Fralick M. Sodium-glucose co-
transporter-2 inhibitors and risk of diabetic ketoacidosis among
adults with type 2 diabetes: a systematic review and meta-analy-
sis. Can ] Diabetes 2022;46:10-5.

Rigato M, Fadini GP, Avogaro A. Safety of sodium-glucose co-
transporter 2 inhibitors in elderly patients with type 2 diabetes:
a meta-analysis of randomized controlled trials. Diabetes Obes
Metab 2023;25:2963-9.

Sacks DB, Arnold M, Bakris GL, Bruns DE, Horvath AR, Lern-

68.

69.

70.

71.

72.

73.

74.

75.

76.

mark A, et al. Guidelines and recommendations for laboratory
analysis in the diagnosis and management of diabetes mellitus.
Diabetes Care 2023;46:¢151-99.

Choi JH, Lee KA, Moon JH, Chon S, Kim DJ, Kim HJ, et al.
2023 Clinical practice guidelines for diabetes mellitus of the
Korean Diabetes Association. Diabetes Metab ] 2023;47:575-
94.

Davies MJ, Aroda VR, Collins BS, Gabbay RA, Green ], Maru-
thur NM, et al. Management of hyperglycemia in type 2 diabe-
tes, 2022. a consensus report by the American Diabetes Asso-
ciation (ADA) and the European Association for the Study of
Diabetes (EASD). Diabetes Care 2022;45:2753-86.

Zhang Y, He Y, Liu S, Deng L, Zuo Y, Huang K, et al. SGLT2 in-
hibitors in aging-related cardiovascular disease: a review of po-
tential mechanisms. Am J Cardiovasc Drugs 2023;23:641-62.
Evans M, Morgan AR, Davies S, Beba H, Strain WD. The role
of sodium-glucose co-transporter-2 inhibitors in frail older
adults with or without type 2 diabetes mellitus. Age Ageing
2022;51:afac201.

Chen K, Nie Z, Shi R, Yu D, Wang Q, Shao E et al. Time to ben-
efit of sodium-glucose cotransporter-2 inhibitors among pa-
tients with heart failure. JAMA Netw Open 2023;6:2330754.
Lee DH, Oh JH, Jeon HJ, Oh TK. The efficacy and safety of so-
dium-glucose co-transporter 2 (SGLT2) inhibitors in real-world
clinical practice: potential cautionary use in elderly patients
with type 2 diabetes (T2D). Diabetes Ther 2024;15:1615-26.
Gudemann LM, Young KG, Thomas NJ, Hopkins R, Challen R,
Jones AG, et al. Safety and effectiveness of SGLT2 inhibitors in
a UK population with type 2 diabetes and aged over 70 years:
an instrumental variable approach. Diabetologia 2024 Jun 5
[Epub]. https://doi.org/10.1007/s00125-024-06190-9

Scheen AJ, Bonnet E Efficacy and safety profile of SGLT2 in-
hibitors in the elderly: how is the benefit/risk balance? Diabetes
Metab 2023;49:101419.

Fralick M, Colacci M, Thiruchelvam D, Gomes T, Redelmeier
DA. Sodium-glucose co-transporter-2 inhibitors versus dipep-
tidyl peptidase-4 inhibitors and the risk of heart failure: a na-
tionwide cohort study of older adults with diabetes mellitus.
Diabetes Obes Metab 2021;23:950-60.

Diabetes Metab ] 2024;48:837-846  https://e-dmj.org



