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Abstract

Multiple studies have established the benefits of sodium-glucose co-transporter-2 (SGLT2) inhibitors in heart failure and chronic kidney disease (CKD)

in patients with type 2 diabetes. Following these studies, additional large randomized controlled trials were conducted to assess their efficacy across
various stages of heart failure and CKD and demonstrated benefit in patients regardless of diabetes status. While the data supporting the use of SGLT2
inhibitors is robust and national guidelines now recommend their use, the adoption of these treatments in clinical practice remains suboptimal. To

improve patient outcomes, leveraging a multidisciplinary team-based approach can help accelerate widespread adoption.

Review of the Evidence in Heart Failure

Numerous randomized controlled trials in patients with type
2 diabetes have demonstrated the benefits of SGLT2 inhibitors in
managing cardiovascular disease and chronic kidney disease [1-
7]. In the initial SGLT2 inhibitor trials, these therapies significantly
reduced heart failure hospitalizations compared to placebo in patients
with established cardiovascular disease or those at high risk, a benefit
that is primarily attributed to the prevention of incident symptomatic
heart failure. Another placebo-controlled study found that initiating
a combined SGLT1/2 inhibitor (sotagliflozin) either before or shortly
after discharge in patients with diabetes and recent worsening heart
failure led to a significant reduction in cardiovascular mortality as well
as the number of hospitalizations and urgent visits for heart failure [8].
SGLT2 inhibitors have similarly been shown to slow the progression
of kidney disease and reduce the incidence of renal events when
added to standard care. The mechanisms underlying these benefits
are believed to extend beyond glucose, weight, and blood pressure
reduction; they are hypothesized to be driven by reductions in plasma
volume, decreased cardiac preload and afterload, alterations in cardiac
metabolism, and tubuloglomerular feedback which in turn lowers
intraglomerular pressure [9,10].

Given the benefit seen in patients with type 2 diabetes, several
landmark large clinical trials were conducted to analyze the benefits
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of these medications for these indications in patients with or without
diabetes. These trials investigated the benefit of SGLT inhibitors
in patients with heart failure with reduced ejection fraction, heart
failure with preserved ejection fraction, and chronic kidney disease.
A summary of these trials and their findings are presented in Table 1.

The Dapagliflozin in Patients with Heart Failure and Reduced
Ejection Fraction (DAPA-HF) and Empagliflozin in Heart Failure with
a Reduced Ejection Fraction (EMPEROR-Reduced) trials were the two
earliest trials to evaluate the benefit of SGLT2 inhibitors in patients
with heart failure and reduced ejection fraction (HFrEF) independent
of diabetes status [11,12]. These studies compared dapagliflozin
and empagliflozin, respectively, with placebo. Participants in both
trials were predominantly male with a mean age of approximately
65 years, and less than half had a history of type 2 diabetes. Most
patients presented with New York Heart Association (NYHA) class
II symptoms and were on background therapy with angiotensin-
converting enzyme (ACE) inhibitors, angiotensin receptor blockers
(ARBs), or angiotensin receptor-neprilysin inhibitors (ARNIs). In
both studies, the use of an SGLT2 inhibitor resulted in significant
improvements in the primary composite outcomes including heart
failure-related hospitalizations and cardiovascular mortality. These
benefits were consistent across various subgroups, though the
effects were particularly pronounced in patients with NYHA class II
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Table 1: Summary of randomized controlled trials for non-diabetes indications.

Heart Failure with Reduced Ejection Fraction

(n=2371)

Mean eGFR (mL/min/1.73m?) 66.0 + 19.6 (dapa); 65.5 + 19.3 (placebo)
o eGFR < 60 40.6% (dapa); 40.7% (placebo)
Background therapy with ACE/ARB/ARNI 95% (dapa); 93.7% (placebo)

Trial Intervention Key Patient Characteristics Results
NYHA Class I1 67.7% (dapa); 67.4% (placebo) Primary composite outcome of worsening
. Systolic blood pressure (mmHg) 122.0 + 16.3 (dapa); 121.6 + 16.3 (placebo) heart failure (hospitalization or an urgent
Dapagliflozin 10 mg once Mean LVEF (%) 31.2 + 6.7 (dapa); 30.9 + 6.9 (placebo) visit resulting in IV therapy for heart
DAPA-HF" daily (n=2373) or placebo 0) 514 £ 6.7 dapa); 5.7 £ 6.7 (p s 2

failure) or death from cardiovascular
causes: 16.3% dapa vs 21.2% placebo (HR
0.74 [0.65-0.85]; p<0.001)

EMPEROR-Reduced"

Empagliflozin 10 mg once
daily (n=1863) or placebo
(n=1867)

NYHA Class II 75.1% (empa); 75.0% (placebo)
Systolic blood pressure (mmHg) 122.6 + 15.9 (empa); 121.4 + 15.4 (placebo)
Mean LVEF (%) 27.7 £ 6.0 (empa); 27.2 + 6.1 (placebo)
o LVEF < 30% 71.8% (empa); 74.6% (placebo)
Mean eGFR (mL/min/1.73m?) 61.8 + 21.7 (empa); 62.2 + 21.5 (placebo)
o eGFR < 60 48.0% (empa); 48.6% (placebo)
Background therapy with ACE/ARB/ARNI 88.8% (empa); 89.6% (placebo)

Primary composite outcome of death from
cardiovascular causes or hospitalization for
heart failure: 19.4% empa vs 24.7% placebo
(HR 0.75 [0.65-0.86]; p<0.001)

Heart Failure with Pres

erved Ejection Fraction

Trial

Intervention

Patient Characteristics

Results

EMPEROR-Preserved'

Empagliflozin 10 mg once
daily (n=2997) or placebo
(n=2991)

NYHA Class II 81.1% (empa); 81.9% (placebo)
Systolic blood pressure (mmHg) 131.8 + 15.6 (empa); 131.9 + 15.7 (placebo)
Mean LVEF (%) 54.3 + 8.8 (empa; placebo)
Mean eGFR (mL/min/1.73m?) 60.6 + 19.8 (empa); 60.6 + 19.9 (placebo)
o eGFR < 60 50.2% (empa); 49.6% (placebo)

Primary composite outcome of death from
cardiovascular causes or hospitalization for
heart failure: 13.8% empa vs 17.1% placebo
(HR 0.79 [0.69-0.90]; p<0.001)

Dapagliflozin 10 mg once

NYHA Class I 73.9% (dapa); 76.6% (placebo)

Primary composite outcome of worsening
heart failure (hospitalization or urgent

(n=2152)

1868; placebo)
Serum potassium (mEq/L) 4.6 + 0.5 (dapa); 4.6 + 0.6 (placebo)
Background therapy with ACE/ARB 98.4% (dapa); 97.9% (placebo)

DELIVER' daily (n=3131) or placebo Mean LVEF (%) 54.0 + 8.6 (dapa); 54.3 + 8.9 (placebo) visit for heart failure) or death from
(n=3132) Mean eGFR (mL/min/1.73m?) 61.0 + 19.0 (dapa; placebo) cardiovascular causes: 16.4% dapa vs 19.5%
placebo (HR 0.82 [0.73-0.92]; p<0.001)
Chronic Kidney Disease
Trial Intervention Patient Characteristics Results
Systolic blood pressure (mmHg) 136.7 + 17.5 (dapa); 137.4 + 17.3 (placebo)
Mean eGFR (mL/min/1.73m?) 43.2 + 12.3 (dapa; 43.0 + 12.4 (placebo) Primary composite outcome of sustained
Dapagliflozin 10 mg once o eGFR 30-45 45.5% (dapa); 42.7% (placebo) decline in the eGFR of at least 50%, end-
DAPA-CKD* daily (n=2152) or placebo Median urinary albumin-to-creatinine ratio(IQR) 965 (472-1903; dapa); 934 (482- stage kidney disease, or death from renal or

cardiovascular causes: 9.2% dapa vs 14.5%
placebo (HR 0.61 [0.51-0.72]; p<0.001)

EMPA-KIDNEY*

Empagliflozin 10 mg once

Systolic blood pressure (mmHg) 136.4 + 18.1 (empa); 136.7 + 18.4 (placebo)
Mean eGFR (mL/min/1.73m?) 37.4 + 14.5 (empa); 37.3 + 14.4 (placebo)
o eGFR 30-45 44.4% (empa); 44.2% (placebo)

Primary composite outcome of progression
of kidney disease or death from

daily (n=3304) or placebo

(n=3305) placebo)

« Median urinary albumin-to-creatinine ratio(IQR) 331 (46-1061; empa); 327 (54-1074; | cardiovascular causes: 13.1% empa vs 16.9%

« Background therapy with ACE/ARB 85.7% (empa); 84.6% (placebo)

placebo (HR 0.72 [0.64-0.82]; p<0.001)

symptoms and an LVEF of less than 30%. Additionally, no significant
differences were observed in the incidence of side effects including
volume depletion, renal adverse events, or major hypoglycemia in
either trial.

With the clear benefits of SGLT inhibitors established in the HFrEF
patient population, the question remained whether this benefit persists
across the spectrum of heart failure. Left ventricular ejection fraction
(LVEF) has historically been used for trial inclusion and exclusion
criteria, creating a body of evidence that is therefore subcategorized
based on ejection fraction, when the reality is that heart failure is a
clinical syndrome that exists along a spectrum of ejection fraction.
There is broad agreement on the definitions of HFrEF (LVEF < 40%)
and HFpEF (LVEF 2 50%) while much ambiguity remains for those with
LVEF between 40% and 50% as well as those who previously qualified as
HFrEF with subsequent improvement in LVEF to > 40% [13].

The Empagliflozin in Heart Failure with a Preserved Ejection
Fraction (EMPEROR-Preserved) and Dapagliflozin in Heart Failure
with Mildly Reduced or Preserved Ejection Fraction (DELIVER)
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trials sought to assess the potential benefits of SGLT2 inhibitors in
patients with heart failure and LVEF > 40%; importantly, DELIVER
allowed enrollment of patients with prior LVEF < 40% provided
their LVEF was > 40% at the time of study enrollment (a group that
has been labeled heart failure with “improved” EF according to the
Universal Definition of heart failure) while EMPEROR-Preserved did
not [13-15]. These trials involved a slightly older population with a
mean age of approximately 72 years, and nearly half of the participants
were female. Like EMPEROR-Reduced and DAPA-HE, about half of
the patients had a history of type 2 diabetes, although approximately
90% participants enrolled in EMPEROR-Preserved and DELIVER
had a history of hypertension. In both trials, patients were evenly
distributed across the spectrum of eligible LVEE. The use of SGLT2
inhibitors in both studies resulted in significant improvements
in primary composite outcomes including heart failure-related
hospitalizations and cardiovascular mortality. These benefits were
consistent across subgroups; however, the EMPEROR-Preserved
trial showed a signal towards greater benefit in patients with lower-
range LVEF, while the DELIVER trial suggested more pronounced
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benefits in those with higher-range LVEFE. These differences may be
attributed to variations in primary outcomes (such as the addition
of urgent HF visits to the composite endpoint in DELIVER), patient
inclusion criteria (such as the inclusion of patients with heart failure
with recovered ejection fraction in DELIVER), and the duration of
heart failure symptoms prior to enrollment. While there is likely a
class effect of SGLT?2 inhibitors in heart failure and there is evidence
that canagliflozin can improve activity and patient-reported outcomes
compared with placebo, there are currently only three FDA approved
SGLT?2 inhibitors for broad heart failure use with varying approved
eGFR cutoffs based on study inclusion criteria: sotagliflozin (eGFR >
30 ml/min/1.73 m?), empagliflozin (eGFR > 20 ml/min/1.73 m? ), and
dapagliflozin (eGFR > 25 ml/min/1.73 m?) [16-19].

Review of the Evidence in Chronic Kidney Disease

Another key patient population hypothesized to benefit from
SGLT?2 inhibitors is those with chronic kidney disease. The DAPA-
CKD and EMPA-KIDNEY trials therefore sought to evaluate the
potential benefits of SGLT2 inhibitors in patients with chronic kidney
disease independent of diabetes status, though the characteristics
of participants enrolled in these studies differed in a few key ways
[20,21]. The DAPA-CKD trial enrolled a higher proportion of patients
with a history of cardiovascular disease and diabetes, while the EMPA-
KIDNEY trial included a greater percentage of patients with an eGFR
< 30 and a broader range of baseline urinary albumin-to-creatinine
ratios (UACR). Both trials demonstrated that SGLT2 inhibitors
(dapagliflozin and empagliflozin, respectively) provide significant
benefits in slowing CKD progression and reducing cardiovascular
risk regardless of diabetes status and across a wide spectrum of renal
function. However, in EMPA-KIDNEY, subgroup analysis revealed
that the benefits may be more pronounced in patients with lower
baseline UACR levels (Table 1).

Guideline Recommendations

As a result of these trial findings, national guidelines for heart

failure, chronic kidney disease, and diabetes now recommend
initiating SGLT2 inhibitor therapy in eligible patients (Table 2).

Important Considerations for Safe Use and Adverse
Events

Many patients do not carry only a single indication for treatment
with an SGLT?2 inhibitor. In fact, a 2018 study of 530,747 patients with
type 2 diabetes found that over 90% had concomitant cardiovascular
or kidney disease [25]. Given the interconnectedness of metabolic
syndrome, cardiovascular disease, and chronic kidney disease, it
is crucial for clinicians managing patients with these conditions to
consider initiating SGLT2 inhibitors in eligible individuals from
multiple vantage points. Clinicians should be mindful of dual disease
purposes and screen appropriately for benefit using UACR and NT-
proBNP for CKD and heart failure, respectively.

According to the KDIGO guidelines, once an SGLT2 inhibitor
is initiated, it is generally appropriate to continue the therapy even
if the eGFR drops below 20 mL/min/1.73m?, unless the medication
is poorly tolerated or kidney replacement therapy (KRT) is require
[26 ]. Additionally, starting or continuing SGLT2 inhibitors does not
necessitate a change in the frequency of CKD monitoring. There is
often a reversible decrease in eGFR observed at the start of therapy
that is typically not a reason to discontinue treatment. It is important
to note that while glycemic control may be less effective when eGFR
falls below 45 mL/min/1.73m?, the cardiovascular and renal benefits
of SGLT?2 inhibitors remain, and therefore these agents should still be
initiated aslong as the eGFR prior to initiation is >20 mL/min/1.73m>%
In the HFrEF and CKD trials previously described, most patients
were already on background therapy with ACE inhibitors, ARBs, or
ARNI, suggesting that SGLT2 inhibitors can safely and effectively be
added to these guideline-directed medical therapies with few adverse
effects. Given the generally favorable hemodynamic and laboratory
tolerability of SGLT2 inhibitors, clinicians may consider initiating
them before other classes of guideline-directed therapies based on

Table 2: Summary of guideline recommendations.

National Guideline Class of Recoml,nendatwnj Recommendation
Level of Evidence
2022 AHA/ACC/HFSA Guideline 1/A Initiate SGLT2 inhibitor for patients with type 2 diabetes and CVD or high risk for CVD
for the Management of Heart A In patients with symptomatic chronic HFrEF, SGLT2 inhibitors are recommended to reduce hospitalization for HF and
Failure: A Report of the American cardiovascular mortality, irrespective of the presence of type 2 diabetes
College of Cardiology/American . . ) ) ) . . ;
. : . 2/A SGLT2 inhibitor use recommended in patients with HF with mildly reduced ejection fraction (HFmrEF; LVEF 41-49%)
Heart Association Joint Committee
on Clinical Practice Guidelines™ 2/A SGLT?2 inhibitor use recommended in patients with HF with preserved ejection fraction (HFpEF; LVEF > 50%)
1/A Recommend treating patients with type 2 diabetes, CKD, and an eGFR > 20 ml/ min per 1.73 m? with an SGLT2 inhibitor
KDIGO 2024 Clinical Practice - - - A :
Guideline for the Evaluation and Recommend treating adults with CKD with an SGLT2 inhibitor for the following:
L 1/A . eGFR > 20 ml/min per 1.73 m2 with urine ACR > 200 mg/g (> 20 mg/mmol)
Management of Chronic Kidney . . . A
Diseace® . Heart failure, irrespective of level of albuminuria
2/B Treat adults with eGFR 20 to 45 ml/min per 1.73 m2 with urine ACR < 200 mg/g (< 20 mg/mmol) with SGLT2 inhibitor
In adults with type 2 diabetes and established or high risk of atherosclerotic cardiovascular disease, the treatment plan
A should include medications with demonstrated benefits to reduce cardiovascular events (e.g., GLP-1 and/or SGLT2
inhibitor) for glycemic management and comprehensive cardiovascular risk reduction (irrespective of Alc)
American Diabetes Association A In adults with type 2 diabetes who have heart failure with either preserved or reduced ejection fraction, an SGLT2 inhibitor
Standards of Care in Diabetes — is recommended for both glycemic management and prevent of HF hospitalizations (irrespective of Alc)
2025% In adults with type 2 diabetes who have CKD (with confirmed eGFR 20-60 mL/min/1.73 m? and/or albuminuria), and
A SGLT?2 inhibitor or GLP-1 RA with demonstrated benefit in this population should be used for both glycemic management
(irrespective of Alc) and for slowing progression of CKD and reduction in cardiovascular events. The glycemic benefits of|
SGLT2 inhibitors are reduced at eGFR < 45 mL/min/1.73 m?
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individual patient factors. However, special consideration should be
made for management of diuretics, anti-hypertensive regimens, and
anti-hyperglycemic regimens to reduce risk of side effects and simplify
complex medication regimens.

Specifically, because hyperkalemia often limits the use of
combination therapy with renin-angiotensin system inhibitors
(RASi) and/or mineralocorticoid receptor antagonists (MRAs),
the hypokalemic side effect of SGLT2 inhibitors may help balance
potassium levels in patients on combination therapy. Indeed, there
is evidence that SGLT2 inhibitors reduce hyperkalemic events in
patients with and without diabetes making early initiation of this
therapy enabling of combination GDMT [27]. With recently published
evidence for the non-steroidal MRA finerenone showing clinical
benefit in reducing heart failure morbidity, but with higher than
expected hyperkalemic events, upfront initiation of SGLT2 inhibitors
with MRAs in patients with heart failure and/or CKD indication(s) is
an attractive strategy that may improve tolerability [28].

Though not the focus of this review, combination therapy in
treating cardiovascular, kidney, and metabolic disease has gained
traction over the prior several years. The pathophysiology of both
CKD and heart failure are complex with multiple targetable pathways
of injury including the renin-angiotensin system, inflammation and
fibrosis, and metabolic derangement; as such, a single therapy is highly
unlikely to modulate all involved pathways. In addition, cardiovascular
disease (including heart failure, stroke, and myocardial infarction
[MI]) is a significant cause of morbidity and mortality among patients
with metabolic syndrome and those with CKD. However, each of
these cardiac comorbidities is affected differently by each class of CKD
therapy: SGLT2 inhibitors and ns-MRAs appear to most modulate heart
failure outcomes, while RASi more significantly reduce blood pressure
and GLP-1 receptor antagonists modulate metabolic syndrome,
reduce ASCVD risk, and modify CDK outcomes. Additionally, though
efficacy of empagliflozin in HFrEF and HFpEF has been demonstrated,
inhibition of these pathway did not demonstrate meaningful impact in
patients with MI with regards to first hospitalization for HF or death
when compared to placebo. Subsequent post hoc analyses revealed a
decreased risk of heart failure (HF) in patients with left ventricular
dysfunction or congestion following acute MI, as well as a reduction
in both first and total HF hospitalizations among individuals with type
2 diabetes [29-31]. We believe that aggressive and early combination
therapy in treating the distinct but interrelated conditions of
cardiovascular, kidney, and metabolic disease (align with CKM) should
become the norm moving forward.

Although the benefits of SGLT2 inhibitors extend across multiple
physiological pathways, this medication class is not without adverse
effects. SGLT2 inhibitors have been linked to an elevated risk of
genitourinary infections, hypovolemia, and diabetic ketoacidosis
(DKA). The increased risk of genitourinary infections is primarily
attributed to the glucosuric effects of these medications, a relationship
highlighted in previous meta-analyses [32]. The use of canagliflozin,
dapagliflozin, and empagliflozin in patients with diabetes is particularly
linked to a higher risk of genitourinary tract infections, especially
in women, with this risk further heightened in those with a history
of urinary tract infections (UTIs) and obesity [33]. Among these
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patients, there have been reports of Fournier’s gangrene; however, the
connection between SGLT2 inhibitor therapy and this severe perineal
infection remains weak, as patients with diabetes already have a higher
baseline risk for such infections. Across all heart failure and CKD
trials reviewed, although SGLT2 inhibitor groups exhibited a higher
rate of genitourinary tract infections, there were no reported cases of
Fournier’s gangrene in either the placebo or intervention arms.

Volume depletion has been consistently observed in multiple
randomized controlled trials, including those focused on heart failure
and CKD, due to osmotic diuresis induced by SGLT2 inhibitors,
which may lead to symptomatic hypotension. The induction of DKA
by this medication class has been postulated to occur due to different
mechanisms, including impairment in ketone clearance. While the
overall incidence of DKA remains rare across trials included in this
review (<0.1%), the risk may be higher in patients hospitalized on
SGLT2 inhibitor therapy, particularly when additional risk factors
such as dehydration, infection, or changes in medication regimens
including insulin or other glucose-altering agents are present. Due to
these concerns, perioperative discontinuation and avoidance of this
therapy on sick days has been advocated [34].

Furthermore, earlier concerns regarding potential associations
between SGLT2 inhibitors and bone fractures, amputations, or
malignancies have not been substantiated by more recent data, with
variations in findings depending on the specific medication within the
class.

SGLT2 inhibitors have been widely used and an effective
therapeutic option for managing diabetes for several years. As our
understanding of the potential side effects of this medication class
evolves, especially in patients with multiple comorbidities, the benefits
of SGLT2 inhibitors remain well-established and significant. These
benefits are most pronounced when used in appropriately selected
patients, with close monitoring by the multidisciplinary care team.

Translating Evidence to Implementation

A decision-analytic modeling study of heart failure patients in
the United States estimated that optimal implementation of SGLT2
inhibitors over three years could prevent or delay approximately
630,000 worsening heart failure events across the entire LVEF
spectrum. Of these, roughly 230,000 to 280,000 events would be
prevented or postponed in patients with heart failure and LVEF greater
than 40% [35]. Population health initiatives focused on managing
chronic kidney disease, diabetes, and cardiovascular disease aim to
prevent, manage, and reduce the impact of these conditions across
diverse populations. These initiatives typically emphasize disease
detection, improved access to therapeutics, patient and provider
education, and initiation/titration of medical therapy.

Particularly in a value-based care context, wherein there are
existing resources targeting better chronic disease management that
are sustainable and not simply being used for demonstration projects,
access to regularly updated patient, prescribing, and provider data
is paramount [36 ]. Health system data can be leveraged to target
therapeutic gaps, reduce practice variation and idiosyncratic use of
evidence-based therapy, address disparities in care, and, ultimately
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improve health outcomes at scale. Furthermore, multiple strategies
can be tested and iteratively improved. As outlined in national
guidelines for these diseases, care delivery models at the local level
that engage multidisciplinary teams, provide targeted interventions
and education, and focus on improving outcomes are essential
for achieving these goals (Figure 1). Telehealth strategies may be
incorporated to increase utilization of remote monitoring, improve
education delivery, and incorporate more frequent touch points to
provide care [22-24].

For example, through daily electronic health record (EHR)
identification of inpatients with heart failure patients with suboptimal
GDMT, the IMPLEMENT-HF trial demonstrated that the integration
of pharmacist consultative services into inpatient workflows can
improve medication access to novel GDMT. Through streamlined
prior authorization and use of patient assistance programs (PAPs),
pharmacists and heart failure specialists in collaboration facilitated the
safe initiation and titration of heart failure GDMT through targeted
recommendations to rounding generalist physicians [37].

Heart Failure

Management

Communication is the key for
Cleveland Clinic management of
patient health. Teams of experts
coordinate and communicate to

support the patient and
provide successful solutions to
complex medical conditions.

Provider (PCP)
and team:
Oversees your overall
health and coordinates
YOur care across
settings and specialties.

Specialist (Cardiology)
and team:
Focuses on keeping your heart
healthy and collaborates with
you and your care team.

Dietitian:
Helps you make the right food
choices for a healthier lifestyle.

Scheduler:
Helps you stay on track with your
appointments and care plan.

S
sl

Clinical Pharmacist:
Ensures your medications
are safe, effective, and
working for you

Mavigator:
awaiting description

Social Worker:
Supports your emotional,
financial, and social needs.

Care Coordinator:
Partners in managing your chronic
condition and supports your care in
between your visits with your providers.

Figure 1: Multidisciplinary Management Strategy to Optimize Guideline-Directed Medical Therapy in Patients with Heart Failure.
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In the outpatient setting, PROMPT-HF was a pragmatic, EHR-
based trial in which 100 healthcare providers treating patients with
HFrEF were randomly assigned to receive either an alert or usual
care [38]. The alert provided individualized, guideline-directed
medical therapy recommendations along with patient-specific details.
As a result, the alert group demonstrated significantly higher rates
of guideline-directed medical therapy use at 30 days compared to
those receiving usual care. The authors emphasized that this low-
cost intervention could be quickly integrated into clinical practice,
promoting faster adoption of high-value therapies in heart failure.

Another example of an ambulatory study that utilized EHR-
identification of patients with GDMT gaps was the DRIVE study
that enrolled 200 patients with indications for, but not currently on,
an SGLT2 inhibitor or GLP1 receptor agonist [39]. This trial used a
remote, team-based education and medication management program
either simultaneously with a navigator/pharmacist outreach effort
with or prior to navigator/pharmacist outreach effort; patients were
randomized in a blinded fashion to one of these strategies. After 6
months, 64% of patients received a new prescription for either
SGLT?2 inhibitor or GLP1 agonist. These trials highlight how EHRs,
telehealth models, and remote multidisciplinary interventions can
be leveraged to improve patient care; one example of how to leverage
the patient messaging portal to prompt uptake of SGLT2 inhibitor
prescription can be seen in Figure 2. Importantly, once patients are
in front of clinicians with knowledge and expertise to initiate GDMT,

there is a high degree of success. Unfortunately, even with dedicated
navigation resources, the ability to identify and connect patients
with these expert providers remains a significant challenge. In the
aforementioned DRIVE study, 1289 eligible patients were contacted:
771 were unreachable, 288 declined participation, and ultimately
200 patients were enrolled. Though these results show the value of
dedicated pharmacists as a strategy to improve GDMT prescription,
they also highlight the challenges in activating the pipeline of eligible
patients into the pharmacist visit.

Conclusion

While SGLT2 inhibitors began as antihyperglycemic therapy for
type 2 diabetes, the indications and benefits of this class of medications
have expanded rapidly over the past decade. Despite the broad body of
literature supporting their benefits across the spectrums of both heart
failure and chronic kidney disease, there remains significant work to be
done to improve national adherence to guideline recommendations and
increase prescribing of these medications especially as most patients
carry at least two indications for treatment with SGLT2 inhibitors. A
multidisciplinary, team-based approach to treatment of patients with
type 2 diabetes, heart failure, and chronic kidney disease is therefore
crucial in the care for these patients. With increasing sophistication
in both the ability to identify patients at risk and to provide
personalized clinical decision support, remote patient data coupled to
multidisciplinary teams can iteratively improve care delivery [40,41].

HOMW SHOULD | TAKE THIS MEDICATION?

Information about Fa rXiga AN 1YpICALLY TAKEN ONCE IN THE MORNING T0 AVOID GONG T0 THE BATHROOM AT NIGHT, BUT CAN BE
. . . TAKEN ANY TIME OF DAY. IT IS IMPORTANT T0 TAKE THE MEDICATION AT THE SAME TIME EVERY DAY
q&,‘lardlance in Heart Failure

THESE MEDICATIONS CAN BE TAKEN WITH OR WITHOUT FOOD .
IMPORTANT INFORMATION FOR TYPE 2 DIABETES AND HEART FAILURE
FARXIGA AND JARDIANCE, OTHERWISE KNOWN AS SGLT-2 INHIBITORS WERE SGLT-2 INHIBITORS MAY DECREASE YOUR BLOOD SUGAR IF YOU ARE TAKING INSULIN OR OTHER
FIRST APPROVED FOR TYPE 2 DIABETES TO HELP MANAGE BLOOD SUGAR BUT | BLOOD SUGAR LOWERING MEDICATIONS, CHECK YOUR BLOOD SUGAR REGULARLY AND ASK YOUR
HAVE ALSO BEEN FOUND TO HAVE BENEFITS IN THE HEART AND KIDNEYS, DOCTOR OR PHARMACIST IF YOUR BLODD SUGARS MAY DROP WHILE TAKING
SPECIFICALLY IN HEART FAILURE. THE TWO CURRENT SGLT-2 INHIBITORS
WHO SHOULD NOT TAKE THIS MEDICATION? Lo

APPROVED FOR HEART FAILURE ARE FARXIGA AND JARDIANCE. THESE >
MEDICATIONS CAN BE USED IN PATIENTS WITH OR WITHOUT TYPE 2 DIABETES. | | pATIENTS WITH TYPE 1 DIABETES o
HOW DOES THIS MEDICATION WORK? |« PATIENTS WITH RECURRENT URINARY TRACT INFECTIONS (MORE THAN 2 PER MONTH)
= HISTORY OF GANGRENE ULCERS

« ALLERGY TO JARDIANCE/FARXIGA OR ANY OF ITS INGREDIENTS

WHAT ARE THE BENEFITS OF SGLT-2 INHIBITORS?

"\ Symptom relief by reducing the fluid build-up and
L working to prevent further damage to your heart

SGLT-2 INHIBITORS

PREVENT SODIUM FROM WHAT IS THE COST OF AN SGLT2 INHIBITOR?
Reducing the crlilj: ?; rrl:&:‘il;g"ll’lombe hospitalized BEING TAKEN UP SGLTZ INHIBITORS CAN BE EXPENSIVE. PLEASE SEE THE RESOURCES BELOMW FOR COST ASSISTANCE
THROUGH THE KIDNEYS, * COMMERCIAL INSURANCE
Reducing kidney disease MWHICH MAY LOMER o COPAY CARDS ARE AVAILABLE FOR PATIENTS WITH COMMERCIAL INSURANCE FOR AS
BLOOD PRESSURE. LITTLE AT $O FOR A 90 DAY SUPPLY. PLEASE ASK YOUR PHARMACIST ABOUT THE COPAY

CARDS FOR FARXIGA OR JARDIANCE
Reducing death from heart failure

* MEDICAID
WHAT ARE THE SIDE EFFECTS AND WHAT SHOULD | DO? 5 JARDIANCE AND FARXIGA ARE TYPICALLY FULLY COVERED BY MEDICAID
LET YOUR DOCTOR KNOW CALL YOUR DOCTOR GO TO THE EMERGENCY ROOM

URINARY TRACT INFECTION

MORE COMMONLY SEEN IN

PATIENTS WITH HIGH BLOOD

SUGAR (DIABETES), BUT

* MEDICARE
© COPAYS DIFFER DEPENDING ON STATE AND INSURANCE PLAN
© YOU MAY BE ELIGIBLE FOR PATIENT ASSISTANCE THROUGH THE MANUFACTURER BASED ON
YOUR INCOME. PLEASE CALL THE PHONE NUMBERS BELOMW TO SEE IF YOU QUALIFY, OR ASK
YOUR PHARMACIST IF THEY CAN ASSIST IN ENROLLING YOU IN THE PROGRAM
= FARXIGA (AZ&ME, PHONE NUMBER 800-292-6363)
= JARDIANCE (BI CARES. PHONE NUMBER 800-556-8317)

THE CLEVELAND CLINIC HOME DELIVERY PHARMACY AND
ADHERENCE PHARMACY CAN ALSO ASSIST WITH REDUCING
THE COST OF YOUR MEDICATIONS.

PLEASE CALL 216-448-4200 FOR QUESTIONS AND TO ENROLL E] Cleveland Clinic

Figure 2: Educational Outreach Embedded In Direct Patient Messaging to Facilitate Uptake of SGLT2 Inhibitors in the Outpatient Setting.

DRINKING WATER AND GOING
TO THE BATHROOM REGULARLY
HELPS REDUCE THE RISK!
ALLERGIC REACTION/RASH:
THIS IS REVERSIBLE ONCE
MEDICATION IS STOPPED

CLEVELANDCLINIC.ORG/HEART
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