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SGLT2i therapy is well suited for initiation during the HF hospitalization, owing to clinical
benefits that accrue rapidly within days to weeks, a strong safety and tolerability profile, minimal
to no effects on blood pressure, and no excess risk of adverse kidney events. There is no evidence
to suggest that deferring initiation to the outpatient setting accomplishes anything beneficial.
Instead, there is compelling evidence that deferring in-hospital initiation exposes patients to excess
risk of early post-discharge clinical worsening and death. Lessons from other HFrEF therapies
highlight that deferring initiation of guideline-recommended medications to the US outpatient
setting carries a >75% chance they will not be initiated within the next year. Recognizing that

1 in 4 patients hospitalized for worsening HF die or are readmitted within 30 days, clinicians
should embrace the in-hospital period as an optimal time to initiate SGLT2i therapy and treat this
population with the urgency it deserves.

Keywords

Heart failure; medical therapy; in-hospital prescribing; sodium glucose cotransporter-2 inhibitors;
guideline-directed medical therapy

Many eligible patients with HFrEF never receive therapies proven to extend survival,
prevent hospitalizations, and improve quality of life; or receive them with significant delay.
(1,2) Hospitalizations for HF are seminal moments in a patient’s disease trajectory, but

also provide a key opportunity to improve utilization of GDMT.(3) Currently, there are
limited data directly assessing in-hospital initiation of SGLT2i for HFrEF, and the 2 initial
cardiovascular outcomes trials of SGLT2i in HFrEF were conducted in outpatients with
chronic HFrEF.(4,5) Herein, we present the case for routine in-hospital initiation of SGLT2i
therapy for patients hospitalized for HFrEF.

OUTPATIENT HEART FAILURE TRIALS MAY GENERALIZE TO
HOSPITALIZED PATIENTS WHO ARE STABILIZED

Although historically treated as separate entities in clinical trials, mounting evidence
supports hospitalized and ambulatory patients with HFrEF as a common pathophysiology on
a continuum.(6) Accumulating data suggest that location of care 1) is inherently subjective,
2) does not reliably distinguish biologic characteristics or clinical risk and 3) in and of itself,
should not factor into decisions to withhold chronic HFrEF therapies, as compared with
objective measures like vital signs and laboratories (Table 1).(6)

To our knowledge, there are no examples of clinical trials where a drug proven to improve
clinical outcomes in outpatient HFrEF has failed to improve clinical outcomes when
initiated as long-term therapy among stable hospitalized patients.(7,8) Most recently, the
SOLOIST-WHEF trial confirmed efficacy and safety of sotagliflozin, a dual SGLT1/SGLT2
inhibitor, among patients hospitalized for HF (regardless of EF and with concomitant
diabetes) with initiation either pre-discharge or early post-discharge.(9)

From a regulatory perspective, approved indications by the US FDA do not reference
location of care, and in-hospital status does not impact eligibility criteria for SGLT2i
or other HFrEF therapies. Decisions to initiate GDMT should be focused on objective
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clinical characteristics, regardless of hospitalization status, as highlighted in the ACC Expert
Consensus document.(10) Further, there is an explicit ACC/AHA HF Guideline Class |
recommendation for in-hospital or before discharge initiation of GDMT if not previously
established, unless contraindicated.(11)

EARLY CLINICAL BENEFITS FOLLOWING INITIATION

Among the strongest reasons for in-hospital initiation of SGLT2i therapy is the early and
substantial clinical benefit that appears within days to weeks of initiation (Figure 1).(12-14)
For example, empagliflozin demonstrated a statistically significant 58% relative reduction in
mortality, HF hospitalization, or urgent HF visit at just 12 days after initiation.(13) These
early benefits are reinforced by SOLOIST-WHF, where in-hospital or early post-discharge
initiation of sotagliflozin demonstrated early separation of clinical event curves.(9) Not
prescribing SGLT?2i at discharge to an eligible patient exposes the patient to a statistically
and clinically significant excess risk for death and readmission in the first days to weeks
post-discharge.

IMPROVED TOLERANCE OF OTHER HEART FAILURE THERAPIES

SGLT2i’s decrease risk of hyperkalemia and slow progression of kidney dysfunction,
features that favor short-term and/or long-term tolerance of ARNI and MRA therapy.(12,15)
Paradoxical to their high clinical risk, patients hospitalized for HF commonly experience
medication discontinuation both during and after hospitalization, with an associated
increased risk of subsequent clinical events. In-hospital initiation of SGLT2i should be
prioritized as part of a comprehensive approach to maximize medication tolerance and
prevent withdrawal of other lifesaving medications.

DEFERRED IN-HOSPITAL INITIATION IS ASSOCIATED WITH NEVER
INITIATING OR SUBSTANTIAL DELAYS

Multiple real-world studies show that failure to discharge eligible patients on GDMT
significantly increases the chance therapies will never be started, or started with considerable
delay.(12,16,17) Among US patients hospitalized for HFrEF and eligible for therapy,
deferring initiation of ARNI or MRA therapies to the outpatient setting carries a

>75% chance therapy will not be initiated within the next year (Figure 2).(12,16,17)
Complementing real-world data, multiple randomized trials support the effectiveness of
in-hospital initiation for improving post-discharge medication use, without higher risk of
medication discontinuation.(18)

ADDRESSING HESITATION WITH IN-HOSPITAL INITIATION OF SGLT2i

Tolerability

Clinicians may have concerns that patients hospitalized with HFrEF are clinically tenuous
and that in-hospital initiation of SGLT2i will increase risk of adverse effects or medication
intolerance. We highlight that SGLT2i’s have a particularly robust safety and tolerability
profile, and distinguish themselves from traditional and overlapping potential side effects of
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other GDMTs (e.g., hypotension, worsening kidney function, hyperkalemia). In randomized
trials, patients with systolic blood pressure as low as 95 mmHg were eligible, and SGLT2i’s
showed minimal to no effect on blood pressure, and no excess risk of symptomatic
hypotension.(4,5) Likewise, although a small initial drop in eGFR may be expected, there
were no excess risks of acute kidney injury, even among patients with impaired baseline
kidney function. Indeed, SGLT2i’s rarely cause symptomatic side effects in patients with
HFrEF, and serious adverse events leading to drug discontinuation were numerically fewer
with SGLT2i than placebo.(4,5) Although not a HFrEF population, the recent DARE-19
randomized trial (NCT04350593) among patients hospitalized for COVID-19 pneumonia
with high cardiometabolic risk further supports the in-hospital safety profile of SGLT2i
among clinically tenuous patients. While not achieving statistical significance, hospitalized
COVID-19 patients randomized to in-hospital dapagliflozin were numerically less likely
than placebo to have respiratory decompensation, cardiac decompensation, acute kidney
injury, drug discontinuation, and death.

Glycemic Status

In both DAPA-HF and EMPEROR-Reduced, hypoglycemic and diabetic ketoacidosis
(DKA) events were rare, and there was no excess risk with SGLT2i, irrespective of
T2DM status.(4,5) Further reassuring, among patients hospitalized for HF and T2DM

in SOLOIST-WHF, rates of DKA were nominally lower with sotagliflozin (0.3%) than
placebo (0.7%).(9) In a broader assessment of ~50,000 patients across all SGLT2i trials,
there was no significant risk of hypoglycemia, but a slightly higher absolute risk of
DKA (0.23% vs 0.08%).(19) From the perspective of in-hospital T2DM management, a
practical approach to SGLT2i initiation includes reducing daily insulin dose by 20% and
stopping sulfonylureas if hemoglobin Alc <8.5%. Although decision-making regarding
select patients requiring complex T2DM regimens or with recurrent hypoglycemic or DKA
events can be challenging, there is no evidence for glycemic considerations as a routine
barrier to in-hospital initiation of SGLT2i.

Patient Not Receiving Optimal Background Therapy for HFrEF

Costs

Some may question whether initiation of SGLT2i should be deferred in favor of in-hospital
initiation or titration of other GDMTSs. Data confirm that benefits of SGLT2i are fully
additive to effects of other GDMTs, with consistent magnitude of incremental benefit
regardless of quality of background therapy (Figure 3).(4,5) While every effort should be
made to achieve target or maximally tolerated doses of ARNI, beta-blocker, and MRA,
lower doses confer benefit. For purposes of maximizing clinical event reduction and chances
of tolerance to the full quadruple therapy regimen, initiation of SGLT2i should be prioritized
above dose escalation of other therapies.(12)

Cost-effectiveness analyses find SGLT2i therapy to provide intermediate to high value in
HFrEF.(20,21) These estimates are based on outpatient initiation and are sensitive to the
magnitude of mortality reduction. In-hospital initiation may be even more cost-effective,
since higher absolute risk reductions would be expected with the higher clinical event

rates following hospitalization for HFrEF. Nonetheless, formulary issues, prior authorization
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requirements, and out-of-pocket costs may remain barriers to SGLT2i for some patients.
However, the multidisciplinary team and resources routinely available in many hospitals
(as compared with outpatient clinic) may be optimally positioned to explore all possible
strategies to secure access to medication.

In-hospital SGLT2i Trials Are Not Yet Completed

Some clinicians may feel uncomfortable with in-hospital initiation of SGLT2i because
multiple dedicated clinical trials testing this strategy are not yet complete (Table 2).
However, while results of ongoing trials will further contextualize in-hospital initiation,
there is no available evidence to suggest that deferring initiation of SGLT2i for HFrEF to
the outpatient setting accomplishes anything beneficial or improves medication tolerance.
Instead, there is compelling evidence that deferring in-hospital initiation exposes patients
to excess risk of early post-discharge clinical worsening and death, and the possibility of
never having the medication prescribed.(12) We also re-emphasize that results from the
1222-patient SOLOIST-WHF trial are already available, supporting the strong efficacy and
safety of in-hospital initiation of sotagliflozin.(9)

IN-HOSPITAL INITIATION OF SGLT2i VERSUS THE STATUS QUO

In weighing the alternatives to in-hospital initiation, consider the current status of outpatient
medical therapy for HFrEF in the US. There remains a strong culture of clinical inertia
towards evidence-based medical therapy and initiation of lifesaving medications among
eligible patients remains relatively rare.(2) Among US outpatients with HFrEF eligible

for therapy, 1 in 4 are not prescribed a renin-angiotensin-system inhibitor, 1 in 3 are

not prescribed a beta-blocker, and 2 in 3 are not prescribed a MRA.(1) Further, among
outpatients with HFrEF and diabetes, SGLT2i use is <5% with no meaningful change during
12-month follow-up.(22) Challenges with implementation exist for both newer (e.g., ARNI)
and older generic medications (e.g., MRA), strongly suggesting that drug prices are not the
predominant explanation for widespread medication underuse.

We must recognize that 1 in 4 patients hospitalized for worsening HFrEF are either re-
hospitalized or dead within 30 days of discharge.(23) In-hospital initiation of SGLT2i seeks
to break clinical inertia and treat this high-risk population with the sense of urgency it
deserves. SGLT?2i is particularly well suited for initiation during the HF hospitalization,
owing to clinical benefits that accrue rapidly within days to weeks, a strong safety and
tolerability profile, minimal to no effects on blood pressure, and no excess risk of adverse
kidney events (Central Illustration). Failure to embrace routine in-hospital initiation of
SGLT2i would be a significant missed opportunity, one that would lead to preventable
deaths and readmissions, and the real possibility that the majority of these high-risk patients
ultimately never receive this therapy.
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ABBREVIATIONS

ARNI angiotensin receptor-neprilysin inhibitor

DAPA-HF Study to Evaluate the Effect of Dapagliflozin on the
Incidence of Worsening Heart Failure or Cardiovascular
Death in Patients With Chronic Heart Failure)

eGFR estimated glomerular filtration rate

EMPEROR-Reduced Empagliflozin Outcome Trial in Patients With Chronic
Heart Failure With Reduced Ejection Fraction

FDA Food and Drug Administration

GDMT guideline-directed medical therapy

HF heart failure

HFrEF heart failure with reduced ejection fraction

MRA mineralocorticoid receptor antagonists

SGLT2i sodium-glucose cotransporter-2 inhibitors
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SOLOIST-WHF Effect of Sotagliflozin on Cardiovascular Events in Patients
with Type 2 Diabetes Post Worsening Heart Failure
T2DM type 2 diabetes mellitus
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Empagliflozin in EMPEROR-Reduced

Cardiovascular Death or Worsening HF
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Figure 1. Early Clinical Benefits Following Initiation of SGLT2i for HFrEF.
The benefit of SGLT2i on clinical event reduction reaches statistical significance <30 days

after initiation. From Berg DD et al.(14) and Packer M et al.(13) Modified with permission

from Packer M et al.(13)
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Figure 2. Post-discharge Use of GDMT by Prescription Status at Hospital Discharge.
Data from US clinical practice and reflect patients eligible each therapy at discharge. Not

prescribing medication at discharge carries substantial risk patient will not receive therapy as
outpatient. From Fonarow GC et al.(24), Curtis LH et al.(16), Carnicelli AP et al.(17)
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Hazard ratio (85% Cl) Interaction P value

Overall Effect (n=4744) 227/2373 (9.6%) 273/2371 (11.5%) —.— 0.82 (0.69, 0.98)
ACEVARS target dose 1
<50% (n=2435) 120/1205 (10.0%) 146/1230 (11.9%) —:‘—— 0.84 (0.66, 1.07) 0.19
250% (n=1517) 61/794 (7.7%) 85/723 (11.8%) s 0.64 (0.46, 0.88)
Beta-blocker target dose ¥
<50% (n=2209) 120/1099 (10.9%) 144/1110 (13.0%) — 0.83 (0.65, 1.06) 0.60
250% (n=2349) 90/1179 (7.6%) 119/1170 (10.2%) —— 0.75 (0.57, 0.99)
MRA i
Yes (n=3370) 171/1696 (10.1%) 207/1674 (12.4%) —— 0.80 (0.66, 0.98) 069
No (n=1374) S6/677 (8.3%)  66/697 (9.5%) — s 0.87 (061, 1.24)
ARNI ;
Yes (n=508) 181250 (72%) 211258 (8.1%) —a——> 090 (048, 1.69) 083
No (n=4236) 20012123 (9.8%) 252/2113 (11.9%) — 082 (0.68, 0.98)
ACEVARB + beta-blocker + MRA ]
Yes (n=2765) 135/1401 (9.6%) 174/1364 (12.8%) —_— 0.74 (0.59, 0.93) 0.14
No (n=1979) 92/972 (9.5%) 99/1007 (9.8%) —_— 0.97 (0.73, 1.28)
ARNI + beta-blocker + MRA )
Yes (n=332) 8/161 (5.0%) 121171 (7.0%) 0.67 (0.27, 1.66) 073
No (n=4412) 21912212 (9.9%)  261/2200 (11.9%) —_— 0,63 (069, 0.99)
I I I T
0.25 0.50 075 1.00 1.251.50
Dapagliflozin better Placebo better
e i

Figure 3. Clinical Effect of Dapagliflozin by Background Medical Therapy.
In the DAPA-HF trial, benefits of dapagliflozin on cardiovascular mortality or worsening

HF were incremental and consistent regardless of background medical therapy for HFrEF.

Modified with permission from Docherty KF et al.(25)
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Rationale for Routine In-hospital Initiation of SGLT2i for HFrEF

Patient-Centered Benefits

+

Safety and Tolerability

Early clinical benefit within days to weeks of initiation

s

Placebo T l p<0.05

2; j.—'_ﬁ

; - b
J_’__;‘,,—rf_ﬂ_’f_g—" SGLT2i

o

Initiation 2 weeks 4 weeks

Deferring in-hospital initiation exposes patients to excess risk of early post-discharge
clinical worsening, readmission, and death

Favorable blood pressure and kidney profile

Minimal to no effect on blood pressure, and no excess risk of symptomatic hypotension
No adverse renal effects (instead preserves kidney function and prevents dialysis)

Deferred in-hospital initiation of GDMT is associated with
never initiating

Among patients eligible for therapy, di: ing without icati i with
>75% chance will not be started within 1 year

Favorable glycemic safety profile

) & \%

No excess risk of hypoglycemia in clinical trials
No excess risk of DKA in HFrEF trials ( 4 absolute risk of <0.2% across all SGLT2i trials)

Potential improved tolerance to other evidence-based therapi

L |
lwE -

b to in-hospital and post-discharge di: i ion of
GDMT may particularly benefit from ¥ risk of hyperkalemia and worsening renal function

Well-tol i and safe, including among high-risk subgroups

Numerically fewer serious adverse events than placebo
Rarely symptomatic side effects and well tolerated among older patients

Central Illustration. Rationale for Routine In-hospital Initiation of SGLT2i for HFrEF.
In-hospital initiation of SGLT2i among eligible patients is supported by multiple patient-

centered benefits and a strong safety/tolerability profile well suited for the hospitalized

population.
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Table 1.

Rationale for Generalizing Data from Outpatient HFrEF Trials to Hospitalized Patients Who Are Stabilized
and/or Pre-Discharge

Location of care does not reliably distinguish biology or risk, and accumulating data suggest that “acute”/ hospitalized HFrEF and stable
outpatient HFrEF are a single disease on a continuum.

. Decisions to admit and discharge from the hospital are inherently subjective and influenced by several non-biologic factors
independent from severity of HF presentation (e.g., country, local outpatient healthcare infrastructure, patient/clinician
preferences, caregiving and living situation, medico-legal liability climate, financial incentives/penalties).(6)

. “Acute” HF is often not acute, as many patients have filling pressures begin to rise several days before seeking medical care or
presenting to the hospital.(6)

. Location of care does not reliably distinguish clinical risk, with many outpatients with HF carrying short-term and longer-term
mortality risk comparable to (or higher than) patients who are actively hospitalized.(6)

. New-onset end-organ injury (e.g., new troponin elevation) has traditionally been considered specific to hospitalized HFrEF,
but up to ~1 in 10 patients may develop new-onset troponin elevation after they leave the hospital despite apparent clinical
stability.(26)

To our knowledge, there are no examples where a chronic therapy improved outcomes among outpatients with HFrEF and was ineffective as
chronic therapy when initiated among stabilized patients in the hospital

. Recent examples with ARNI (PARADIGM-HF and PIONEER-HF) and SGLT2i (DAPA-HF/ EMPEROR-Reduced and
SOLOIST-WHF) show concordance in treatment effect when initiated among stable outpatients or stabilized inpatients.

. Recently completed and ongoing large HF trials are increasingly including hospitalized patients and outpatients under a single
trial protocol.

In-hospital initiation of GDMT for chronic HFrEF is consistent with regulatory labels and clinical practice guidelines.

. US Food and Drug Administration drug labels do not reference location of care, and in-hospital vs outpatient status does not
impact eligibility for any standard HFrEF therapy.

. ACC Expert Consensus documents recommend in-hospital initiation of GDMT for chronic HFrEF among eligible patients, as
tolerated.(10)

. ACC/AHA HF guidelines have an explicit class | recommendation for in-hospital or before hospital discharge initiation of
GDMT if not previously established, in absence of contraindications.(11)

Abbreviations: ACC, American College of Cardiology; AHA, American Heart Association; ARNI, angiotensin receptor-neprilysin inhibitor;
GDMT, guideline-directed medical therapy; HFrEF, heart failure with reduced ejection fraction; SGLT2i, sodium glucose cotransporter-2 inhibitor
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Table 2:

Recent and Ongoing Clinical Trials Evaluating In-hospital Initiation of SGLT2i Therapy for Patients Admitted
for Acute Heart Failure
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Trial Design Follow-up Qutcomes
Completed
SOLOIST-WHF  Randomized, double-blind multicenter trial. 1222 patients Outpatient Sotagliflozin reduced the total number
(NCT 03521934)  hospitalized with AHF were randomized 1:1 to sotagliflozin of deaths from cardiovascular causes
200-400 mg or placebo during hospitalization or within 3 and hospitalizations and urgent visits for
days of discharge. Included only patients with T2DM and heart failure (primary endpoint). Diarrhea
eGFR = 30 ml/min/1.73m2. Trial ended early because of and severe hypoglycemia were more
loss of funding from sponsor. common in the sotagliflozin group.
EMPA- Randomized, double blind pilot study. 80 patients In-hospital There were no differences in the
RESPONSE- hospitalized with AHF were randomized in the first 24 primary endpoints assessed on day 4 of
AHF (NCT hours of hospitalization 1:1 to either empagliflozin 10 mg hospitalization: change in VAS dyspnea
03200860) daily or placebo for 30 days. Included patients with and score, weight change per 40 mg IV
without T2DM. All patients had eGFR > 30 mI/min/1.73m2. furosemide, length of stay, and change
Loop diuretic use was non-standardized. in NT-proBNP. Rates of adverse events
were similar between groups.
Ongoing
DICTATE-AHF Randomized, open-label, blinded adjudication. 240 patients In-hospital Primary endpoint is weight change
(NCT 04298229)  hospitalized with AHF randomized in the first 24 hours of per 40 mg furosemide equivalent
hospitalization 1:1 to dapagliflozin or usual care until day 5 on day 5. Key safety endpoints
or hospital discharge. All patients have T2DM and receive include adverse diabetes-related events
diuretic and insulin therapies per protocol. All patients with while hospitalized: incidence of
eGFR = 30. hyper/ hypoglycemia, ketoacidosis, and
hypovolemic hypotension.
Ertugliflozin in Randomized, double-blind mechanistic study. 90 patients In-hospital Primary endpoint is change in urine
AHF (NCT hospitalized with AHF randomized 1:1:1 to ertugliflozin, and sodium and total body water at days 1,
04438213) metolazone, or placebo. All patients receive non- outpatient 7,and 42.
standardized loop diuretic therapy. All patients have eGFR =
30 ml/min/1.73m? with or without T2DM.
EMPULSE Randomized, double-blind study. 530 patients hospitalized Outpatient Primary endpoint is composite of death,
(NCT 04157751) for AHF on day 2-5 randomized 1:1 to empagliflozin 10 number of heart failure events, time to
mg or placebo. Patients must be stabilized with SBP >100 first heart failure event, and = 5 point
mmHg, no IV vasodilators or increase in 1V loop diuretics KCCQ-TSS score change at 90 days
in 6 h and no IV inotropes in 24 h. Includes both HFpEF using a “win-ratio” approach.
and HFrEF patients. eGFR = 20 mI/min/1.73m2,
DAPA ACT HF- Randomized, double-blind study. 2400 patients hospitalized ~ Outpatient Primary endpoint through 60 days is time
TIMI 68 (NCT with AHF randomized 1:1 to dapagliflozin 10 mg vs to first cardiovascular death or worsening
04363697) placebo on hospital day 2—7. Patients must be stabilized heart failure.

with no increase in IV loop diuretics in and no 1V
vasodilator or inotropes in 24 h. eGFR = 30 ml/min/1.73m2,

Abbreviations: AHF, acute heart failure; T2DM, type 2 diabetes mellitus; eGFR, estimated glomerular filtration rate; SBP, systolic blood pressure;

HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; IV, intravenous; NT-proBNP, N-terminal-
pro hormone brain natriuretic peptide; KCCQ-TSS, The Kansas City Cardiomyopathy Questionnaire Total Symptom Score.

JAm Coll Cardiol. Author manuscript; available in PMC 2022 December 20.


https://clinicaltrials.gov/ct2/show/NCT03521934
https://clinicaltrials.gov/ct2/show/NCT03200860
https://clinicaltrials.gov/ct2/show/NCT03200860
https://clinicaltrials.gov/ct2/show/NCT04298229
https://clinicaltrials.gov/ct2/show/NCT04438213
https://clinicaltrials.gov/ct2/show/NCT04438213
https://clinicaltrials.gov/ct2/show/NCT04157751
https://clinicaltrials.gov/ct2/show/NCT04363697
https://clinicaltrials.gov/ct2/show/NCT04363697

	Abstract
	OUTPATIENT HEART FAILURE TRIALS MAY GENERALIZE TO HOSPITALIZED PATIENTS WHO ARE STABILIZED
	EARLY CLINICAL BENEFITS FOLLOWING INITIATION
	IMPROVED TOLERANCE OF OTHER HEART FAILURE THERAPIES
	DEFERRED IN-HOSPITAL INITIATION IS ASSOCIATED WITH NEVER INITIATING OR SUBSTANTIAL DELAYS
	ADDRESSING HESITATION WITH IN-HOSPITAL INITIATION OF SGLT2i
	Tolerability
	Glycemic Status
	Patient Not Receiving Optimal Background Therapy for HFrEF
	Costs
	In-hospital SGLT2i Trials Are Not Yet Completed

	IN-HOSPITAL INITIATION OF SGLT2i VERSUS THE STATUS QUO
	References
	Figure 1.
	Figure 2.
	Figure 3.
	Central Illustration.
	Table 1.
	Table 2:



