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ABSTRACT

Background: The sodium-glucose cotransporter-2 (SGLT-2) inhibitors form the latest pillar in
the management of heart failure with reduced ejection fraction (HFrEF) and appear to be
effective across a range of patient profiles. There is increasing interest in initiating SGLT-2
inhibitors during hospitalization, yet little is known about the putative benefits of this imple-
mentation strategy.

Methods: We evaluated Medicare beneficiaries with HFrEF (< 40%) hospitalized at 228 sites
in the Get With The Guidelines-Heart Failure (GWTG-HF) registry in 2016 who had linked
claims data for > 1 year postdischarge. We identified those eligible for dapagliflozin under
the latest U.S. Food and Drug Administration label (excluding estimated glomerular filtration
rates < 25 mL/min per 1.73 m?, dialysis and type 1 diabetes). We evaluated 1-year outcomes
overall and among key subgroups (age > 75 years, gender, race, hospital region, kidney func-
tion, diabetes status, triple therapy). We then projected the potential benefits of implementa-
tion of dapagliflozin based on the risk reductions observed in the Dapagliflozin and
Prevention of Adverse Outcomes in Heart Failure (DAPA-HF) trial.

Results: Among 7523 patients hospitalized for HFrEF, 6576 (87%) would be candidates for
dapagliflozin (mean age 79 + 8 years, 39% women, 11% Black). Among eligible candidates,
discharge use of B-blockers, ACEi/ARB, MRA, ARNI, and triple therapy (ACEi/ARB/ARNI
+B-blocker+MRA) was recorded in 88%, 64%, 29%, 3%, and 20%, respectively. Among treat-
ment-eligible patients, the 1-year incidence (95% Cl) of mortality was 37% (36-38%) and of
HF readmission was 33% (32-34%), and each exceeded 25% across all key subgroups. Among
1333 beneficiaries eligible for dapagliflozin who were already on triple therapy, the 1-year
incidence of mortality was 26% (24%—29%) and the 1-year readmission due to HF was 30%
(27%—32%). Applying the relative risk reductions observed in DAPA-HF, absolute risk reduc-
tions with complete implementation of dapagliflozin among treatment-eligible Medicare
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beneficiaries are projected to be 5% (1%—9%) for mortality and 9% (5% —12%) for HF read-
mission by 1 year. The projected number of Medicare beneficiaries who would need to be
treated for 1 year to prevent 1 death is 19 (11-114), and 12 (8—21) would need to be treated

to prevent 1 readmission due to HF.

Conclusions: Medicare beneficiaries with HFrEF who are eligible for dapagliflozin after hospi-
talization due to HF, including those well-treated with other disease-modifying therapies,
face high risks of mortality and HF readmission by 1 year. If the benefits of reductions in death
and hospitalizations due to HF observed in clinical trials can be fully realized, the absolute bene-
fits of implementation of SGLT-2 inhibitors among treatment-eligible candidates are anticipated
to be substantial in this high-risk postdischarge setting. (J Cardiac Fail 2022;28:554—563)

Key Words: Heart failure, hospitalization, modeling, outcomes, SGLT-2 inhibitors.

Sodium-glucose cotransporter-2 (SGLT-2) inhibi-
tors safely reduce worsening heart failure (HF)
events, extend survival and improve the health sta-
tus of patients with HF with reduced ejection frac-
tion (HFrEF)."? Based on pivotal randomized clinical
trials, the U.S. Food and Drug Administration (FDA)
initially approved dapagliflozin for use in chronic
HFrEF in May 2020' and later approved dapagliflo-
zin for chronic kidney disease in April 2021, extend-
ing its use down to an estimated glomerular
filtration rate (eGFR) of 25 mL/min/1.73 m2." Similar
U.S. regulatory approval for empagliflozin for use in
chronic HFrEF was granted in August 2021. Interna-
tional clinical practice guidelines™> and expert con-
sensus statements® have now supported SGLT-2
inhibitors as the latest pillar in the management of
HFrEF, alongside other disease-modifying therapies.

However, recent progress in discovery science
has outpaced the implementation of SGLT-2 inhibi-
tors, such that early uptake has been slow,” limiting
their potential population-level therapeutic bene-
fits. In-hospital initiation could address this clinical
inertia, given the rapid clinical benefits of SGLT-2
inhibitors without associated adverse effects on
hemodynamics, electrolytes or kidney function.® To
inform the putative benefits of in-hospital initiation
of an SGLT-2 inhibitor, we evaluated the postdi-
scharge risks of readmission and death faced by
treatment candidates hospitalized for HFrEF and we
forecast potential event reductions if benefits in
clinical trials were to be fully realized in this high-
risk population.

Methods
GWTG-HF Registry

The Get With The Guidelines-Heart Failure
(GWTG-HF) program® is a prospective, ongoing, hos-
pital-based quality-improvement initiative started
by the American Heart Association in 2005. It collects
detailed information regarding patients hospital-
ized for HF across participating sites in the United
States. Comprehensive data regarding

demographics, comorbid conditions, hospital char-
acteristics, vital signs and laboratory data, in-hospi-
tal treatments, left ventricular ejection fraction, in-
hospital outcomes, discharge medications, and
patient disposition are captured via standardized
report forms by the site's study personnel. Data
across sites are then collated via a point-of-service,
web-based tool (IQVIA, Bridgewater, NJ) through
the American Heart Association in accordance with
standards set forth by the Joint Commission and
Centers for Medicare & Medicaid Services. De-identi-
fied data are subsequently aggregated by the Duke
Clinical Research Institute (Durham, NC) and are
periodically evaluated for quality control. A waiver
for patients’ informed consent is granted under the
Common Rule, and the protocol for GWTG-HF has
been approved by or received waivers from the insti-
tutional review boards at each participating site.

Candidates for Dapagliflozin Under the U.S. FDA Label

We included adult participants > 18 years of age
with HFrEF (< 40%) in the GWTG-HF registry dis-
charged alive between January 1, 2016, and Decem-
ber 31, 2016. Participants with missing data to allow
assessment of SGLT-2 inhibitor eligibility (demo-
graphics, left ventricular ejection fraction or kidney
function) and those enrolled from sites missing the
full medical history panel in 25% or more records
were excluded. Given the aim of the study to evalu-
ate postdischarge outcomes, participants who died
during the index hospitalization, left against medi-
cal advice, were transferred to an acute-care facility,
or were discharged to hospice care were excluded.

Linkage to CMS Claims Data for Clinical Outcomes

Data from the GWTG-HF registry were linked to
fee-for-service Centers for Medicare and Medicaid
Services (CMS) claims data for postdischarge clinical
outcomes. Only participants with follow-up through
linkage with available CMS data for at least 1 year
after index discharge were included (CMS data
extends through December 31, 2017). Medicare



556 Journal of Cardiac Failure Vol. 28 No. 4 April 2022

denominator files (for enrollment, demographics
and mortality) and Medicare Part A inpatient visit
files (for hospitalizations) were accessed and linked.
We evaluated all-cause mortality, HF readmissions
(as designated by the primary discharge Interna-
tional Classification of Diseases-10 code), and all-
cause readmissions (including any hospitalization
following discharge, except for hospital-to-hospital
transfers or discharges to rehabilitation). All out-
comes were assessed through 1 year after discharge
from index hospitalization.

Statistical analysis

Among participants with HFrEF discharged alive
with at least 1 year of postdischarge data using the
CMS denominator file, we identified those who
would be eligible for dapagliflozin under the most
recent U.S. FDA label (excluding eGFR < 25 mL/min
per 1.73 m?, dialysis or type 1 diabetes). In this treat-
ment-eligible cohort, we assessed all-cause mortal-
ity, HF readmissions and all-cause readmissions
through 1 year. We additionally examined event
rates in key subgroups: age (65—74 years or > 75
years), gender (men or women), race (white, Black
or other race), geographic region of hospital (North-
east, Midwest, South, or West), eGFR (> 90, 60—89,
45-59, 25—44 mL/min/1.73m?), diabetes status, and
use of “triple therapy” (the combination of an
angiotensin-converting enzyme inhibitor/angioten-
sin receptor blocker/angiotensin receptor neprilysin
inhibitor [ACEi/ARB/ARNI], a B-blocker, and a miner-
alocorticoid receptor antagonist [MRA]).

Mortality was reported using the Kaplan-Meier
estimate of cumulative incidence, and readmissions
were reported using the cumulative incidence func-
tion, which accounts for competing risk of death.
For reference, the cumulative incidence of events is
presented in the placebo arm of the Dapagliflozin
and Prevention of Adverse Outcomes in Heart Fail-
ure (DAPA-HF) trial within the first year, which was
extracted based on published Kaplan-Meier curves
in DAPA-HF."®

We then projected the 1-year cumulative event
curves, if dapagliflozin were fully implemented, by
applying the relative treatment effects observed in
DAPA-HF to estimate the incidence curves in the
treatment eligible cohort." To calculate the point
estimates, we used the mathematical relationship
between the hazard ratio from a proportional haz-
ards model and the survival functions in 2 groups:
survival in group T=(survival in group C)*(hazard
ratio), for mortality (hazard ratio 0.83; 95% confi-
dence interval [CI] 0.71-0.97) and HF hospitalization
(hazard ratio 0.70; 95% Cl 0.59-0.83)."" We
obtained 95% Cls by applying this same formula
with the upper and lower 95% ClI bounds of the

hazard ratios in DAPA-HF. The proportional hazards
assumption was met in DAPA-HF, suggesting that
these overall relative-risk reductions should be appli-
cable throughout the duration of the follow-up in
the trial (average 18 months), including at 1 year, as
evaluated in the present study. We estimated the
absolute risk reduction (ARR) as the difference
between the observed and projected (with dapagli-
flozin implementation) at 1 year, and the number-
needed-to-treat (NNT) to prevent 1 clinical event as
1/ARR. Finally, in generalizing these findings to the
U.S. Medicare population, we estimated the number
of deaths and HF readmissions averted by means of
full implementation of dapagliflozin after hospitali-
zation for HFrEF. We used published sources to
determine the starting population of U.S. adults
insured by Medicare who were hospitalized at least
once for HF (as a primary diagnosis).'? All computa-
tions were performed using SAS version 9.4 (SAS
Institute, Cary, NC). Two-tailed testing was per-
formed, and P < 0.05 was considered statistically sig-
nificant.

Results

The study flow and patient-selection schema are
summarized in Supplementary Fig. 1. Overall, 7523
Medicare beneficiaries with HFrEF who were hospi-
talized across 228 GWTG-HF sites had available data
during the study period. Application of the recent
FDA labeling for dapagliflozin (which allowed eGFR
down to 25 mL/min per 1.73 m?) identified 6576
(87.4%) treatment candidates at hospital discharge.
Treatment-eligible Medicare beneficiaries had a
mean age of 79.2 + 8.5 years, and 38.6% were
women, 81.8% were white, and 11.4% were Black
(Table 1). Among treatment candidates, 2594
(39.5%) had histories of diabetes. Mean systolic
blood pressure at discharge was 119 + 19 mmHg,
serum potassium was 4.0 + 0.50 mEg/L, and median
eGFR was 52.7 (25th—75th percentiles, 39.3—68.5)
mL/min/1.73m?. Among patients eligible for dapagli-
flozin, discharge use of g-blockers, ACEI/ARB, MRA,
ARNI, and triple therapy (ACEi/ARB/ARNI+B-blocker
+MRA) was 87.7%, 64.5%, 29.4%, 3.4%, and 20.3%,
respectively.

Treatment candidates faced a 1-year incidence
(95% Cl) of mortality of 37.2% (36.0%—38.3%), HF
readmissions of 33.2% (32.1%—34.4%) and all-cause
readmissions of 63.1% (62.0%—64.3%) (Table 2).
Clinical risks varied, as expected, across key sub-
groups; mortality rates exceeded 26%, readmission
due to HF exceeded 27%, and all-cause readmission
exceeded 56% across all tested subpopulations
(Fig. 1). Mortality rates were particularly high
among older adults > 75 years, among those with
eGFR levels below 45 mL/min/1.73m? and among
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Table 1. Characteristics of Medicare Beneficiaries
Hospitalized for Heart Failure Who Are Eligible for
Dapagliflozin at Discharge

Medicare Beneficiaries who
Are Treatment Candidates
for Dapagliflozin (n = 6576)

Demographics
Age, y, mean £+ SD 79+8

Female, n (%) 2540 (39)
Race, n (%)
Black 748 (11)
White 5376 (82)
Hispanic 259 (4)
Asian 71 (1)
Other 122 (2)
Medical history
AF/AFL, n (%) 2973 (45)
COPD/asthma, n (%) 2011 (31)
CVA/TIA, n (%) 1176 (18)
Peripheral vascular disease, 819 (12)
n (%)
Previous MI, n (%) 1826 (28)
Hypertension, n (%) 5344 (81)
Diabetes mellitus, n (%) 2594 (39)
Smoking history, n (%) 709 (11)

LVEF, %, mean + SD 284+ 8
Discharge vital signs and
laboratory measurements

Body mass index, kg/m?, 27+7
mean + SD
Heart rate, bpm, mean + SD 77 £13
Systolic blood pressure, mmHg, 119+ 19
mean + SD
Estimated glomerular filtration 53 (39—-69)
rate, mL/min/1.73m?, median
(25th—75th percentiles)
Potassium, mEg/L, median 4.0 (3.7-4.3)
(25th—75th percentiles)*
Hospital characteristics
Region, n (%)
West 1051 (16)
South 2073 (32)
Midwest 1509 (23)
Northeast 1943 (30)
Medical therapies at discharge
ARNI, n (%) 225 (3)
ACEi/ARB, n (%) 4239 (64)
B-blocker, n (%) 5764 (88)
MRA, n (%) 1933 (29)
Loop diuretic, n (%) 3480 (53)
Thiazide diuretic, n (%) 154 (2)
Hydralazine/nitrate, n (%) 544 (8)
Digoxin, n (%) 532 (8)
Triple therapy (ACEi/ARB/ARNI 1333 (20)

+B-blocker+MRA), n (%)

ACEi, angiotensin-converting enzyme inhibitor; AF/AFL, atrial
fibrillation/atrial flutter; ARB, angiotensin receptor blocker;
ARNI, angiotensin receptor neprilysin inhibitor; COPD, chronic
obstructive pulmonary disease; CVA, cerebrovascular accident;
LVEF, left ventricular ejection fraction; MRA, mineralocorticoid
receptor antagonist; TIA, transient ischemic attack.

*Potassium levels at discharge available for 3460 participants.

those not treated with triple therapy. HF-specific
and all-cause readmission rates were particularly
high among Black adults, those with eGFRs below
45 mL/min/1.73m?, and patients with comorbid dia-
betes. Among 1333 eligible beneficiaries already on
triple therapy, the 1-year incidence of mortality was

26.3% (23.9%—28.6%), the 1-year readmission rate
due to HF was 29.9% (27.4%—32.4%), and the 1-
year all-cause readmission rate was 60.3%
(57.6%—-62.9%). In comparison, 1-year event inci-
dence in the placebo arm of the DAPA-HF trial was
9% for mortality and 10% for HF hospitalization.

Applying relative risk reductions observed in
DAPA-HF, the projected cumulative 1-year incidence
(95% Cl) of mortality with complete implementation
of dapagliflozin among treatment-eligible hospital-
ized Medicare beneficiaries was  32.0%
(28.1%—36.3%), yielding an ARR estimated at 5.2%
(0.9%—-9.1%) and an NNT of 19 (11—-114) to prevent
1 death (Fig. 2). Projected incidence of HF readmis-
sion with complete implementation of dapagliflozin
was 24.6% (21.2%—28.5%), yielding an estimated
ARR of 8.6% (4.8%—12.0%) and an NNT of 12
(8—21) to prevent 1 HF readmission.

In 2017, among 314,367 Medicare beneficiaries
hospitalized at least once for HFrEF, 274,757 would
be expected to be eligible for dapagliflozin at hospi-
tal discharge. Applying NNTs observed in this analy-
sis to this U.S. Medicare cohort, we estimate that
14,205 (2418 to 24,920) deaths and 23,629 (13,051 to
33,026) HF readmissions could be potentially averted
with complete implementation of dapagliflozin
over 1 year (Supplementary Table 1).

Discussion

These data from a large, nationwide registry with
linked administrative claims data highlight that
patients hospitalized for HFrEF who are eligible for
dapagliflozin face high risks of mortality or readmis-
sion within 1 year postdischarge. Key subgroups of
dapagliflozin-treatment candidates, including those
without diabetes, those with preserved kidney func-
tion, and those already treated with 3 disease-modi-
fying HF therapies, still experienced elevated risks of
short-term morbidity and mortality. Large and clini-
cally meaningful absolute risk reductions with dapa-
gliflozin would be expected if treatment effects in
clinical trials can be fully realized in this high-risk
postdischarge setting. Generalizing these findings
to the U.S. Medicare population, we estimate that
nearly 15,000 deaths and 25,000 readmissions due
to HF could be prevented by complete implementa-
tion of dapagliflozin in treatment-eligible, recently
hospitalized individuals over 1 year.

HF is the most common reason for hospitalization
of Medicare beneficiaries,'® and we previously esti-
mated that ~80% of patients hospitalized for HFrEF
in the GWTG-HF trial would be eligible for dapagli-
flozin, based on initial FDA labeling.'* With recently
expanded FDA labeling that encompasses its use in
chronic kidney disease, eligibility has broadened
such that nearly 9 of 10 Medicare beneficiaries with
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Table 2. Postdischarge Clinical Outcomes of Medicare Beneficiaries Hospitalized for Heart Failure Who Are Eligible for
Dapagliflozin at Discharge (n = 6576)

From Index Discharge

Event To Event Number at Risk Rate 95% Lower Limit 95% Upper Limit
Mortality 1 month 6111 7.3% 6.7% 8.0%
3 months 5501 16.4% 15.6% 17.3%
6 months 4886 25.8% 24.7% 26.8%
9 months 4461 32.2% 31.1% 33.3%
12 months 4135 37.2% 36.0% 38.3%
Heart failure readmission 1 month 5579 8.9% 8.2% 9.6%
3 months 4515 18.1% 17.2% 19.0%
6 months 3680 25.1% 24.0% 26.1%
9 months 3162 29.6% 28.5% 30.7%
12 months 2749 33.2% 32.1% 34.4%
All-cause readmission 1 month 4893 21.3% 20.4% 22.3%
3 months 3474 39.1% 37.9% 40.3%
6 months 2548 50.9% 49.7% 52.2%
9 months 2015 58.0% 56.8% 59.2%
12 months 1628 63.1% 62.0% 64.3%

HFrEF would be candidates for dapagliflozin at hos-
pital discharge. This wide-ranging eligibility, cou-
pled with its ease of use, its excellent tolerability
when used alone or in combination with other ther-
apies,”” and its rapid clinical benefits, which are
accrued within days to weeks of initiation,'® '®
make SGLT-2 inhibitors an ideal therapy for in-hospi-
tal implementation. Indeed, the 2021 European
Society of Cardiology HF guidelines support an
approach of in-hospital optimization of HF medical
therapies as a class | recommendation.” However,
discharge use of other disease-modifying therapies
is notably variable and suboptimal; only 1 in 5 Medi-
care beneficiaries is treated with “triple therapy.”
Reassuringly, SGLT-2 inhibitor benefits on subse-
quent clinical trajectories are similar, irrespective of
use and dosing of other evidence-based therapies.'?
Furthermore, SGLT-2 inhibitors reduce risks of
hyperkalemia®?'  and slow kidney-disease
progression,”>?* features that may facilitate
improved uptake of renin-angiotensin-aldosterone-
system inhibitors. Delaying or deferring optimiza-
tion of SGLT-2 inhibitors to the ambulatory setting
may expose patients to early and substantial postdi-
scharge clinical risk, even in those who are otherwise
seemingly at lower risk or who are already well
treated with other therapies. Suboptimal use of
combination therapy, as shown in this study, under-
scores the need for dedicated quality-improvement
efforts to optimize global care of this high-risk pop-
ulation, including the use of established and newer
evidence-based HF medical therapies. Early and lon-
gitudinal follow-up, leveraging support by multiple
clinicians and focused medical therapy-optimization
clinics are needed to ensure ongoing care accelera-
tion after hospital discharge.

Understanding the potential implications of popu-
lation-wide in-hospital initiation of SGLT-2 inhibitors

is important for valuation and cost-effectiveness
analyses. Based on the findings from DAPA-HF,
dapagliflozin is estimated to be cost-effective across
many international health care systems when used
in HFrEF.?*~?7 In the U.S., initial valuation suggested
a cost per quality-adjusted life-year of $83,650, irre-
spective of diabetes status, placing an intermediate
value on its wuse compared with current
benchmarks.”®

Importantly, these U.S.-based cost-effectiveness
estimates were most sensitive to changes in the
magnitude of mortality reduction. Targeted imple-
mentation in patients at high risk for clinical pro-
gression would be expected to yield higher absolute
risk reductions with respect to mortality and other
events. Indeed, clinical-event rates in the hospital-
ized Medicare population in our study were esti-
mated to be more than 3 times greater than those
observed in the more stable DAPA-HF population.
We estimate that 23,629 readmissions due to HF
may potentially be prevented with complete imple-
mentation of dapagliflozin over 1 year in hospital-
ized Medicare beneficiaries, translating to an
estimated $273 million in hospital costs saved
(assuming prior valuations of average hospitaliza-
tion costs resulting from HF)'® More complete cost-
effectiveness analyses of SGLT-2 inhibition in
recently hospitalized patients, accounting of drug
costs, mortality and other clinical events, are
needed.

Modeling the expected clinical effects of in-hospi-
tal SGLT-2 inhibitor initiation in a Medicare popula-
tion requires a number of assumptions. First,
translating the relative risk reductions seen in a rela-
tively younger DAPA-HF population to a real-world
setting of older individuals may be considered overly
optimistic. However, it is noteworthy that the rela-
tive benefits and safety profile of dapagliflozin
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Fig. 1. One-year post-discharge clinical outcomes in key subgroups of Medicare beneficiaries. eGFR, estimated glomerular

filtration rate.

were consistent across a broad age range, including
older adults of ages similar to those of the Medicare
beneficiaries evaluated in our study.”’ Second, we
applied treatment-effect estimates from DAPA-HF
(conducted in a cohort of ambulatory patients with
HF) to a recently hospitalized population. However,
1301 participants in DAPA-HF had been hospitalized
within 12 months of enrollment, and there was a
trend towards greater relative magnitude of benefit

in this high-risk cohort (Pinteraction of 0.07)."” Relative
risk reduction of the primary outcome in this
recently hospitalized cohort was 36% (20%—49%)
compared with those never hospitalized (16%
[1%-31%]) or remotely hospitalized (27%
[1%—46%]). Accordingly, in DAPA-HF, the ARR for
the primary endpoint with dapagliflozin in this
recently hospitalized cohort was 10% at 2 years,
with an NNT of 10 patients to prevent a primary
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Fig. 2. (Visual Take-Home Graphic). Forecasted benefits of dapagliflozin implementation in treatment-eligible Medicare
beneficiaries hospitalized for heart failure. Solid blue line: the observed clinical event trajectory is displayed for the 6576
treatment-eligible Medicare beneficiaries after hospital discharge. Light green: a projected cumulative incidence function
is displayed after application of the risk reduction observed in Dapagliflozin and Prevention of Adverse-Outcomes in Heart
Failure (DAPA-HF). Dark gray dashed line: for reference, the cumulative incidence of events is presented for the placebo
arm of DAPA-HF during the first year. Top panel: all-cause mortality; bottom panel: heart failure (HF) readmission

endpoint, which is well aligned with our estimates."’
Initial dedicated clinical trials of SGLT-2 inhibitors in
hospitalized patients have also yielded comparable
benefits,*® including EMPULSE (ClinicalTrials.gov
Identifier: NCT04157751) and the larger SOLOIST-
WHF (Effect of Sotagliflozin on Cardiovascular
Events in Patients With Type 2 Diabetes Post Wors-
ening Heart Failure) trial."® In SOLOIST-WHF, the
ARR for the primary endpoint was large over a
median of 9 months of follow-up, yielding only 4
patient-years of treatment exposure needed to
avoid 1 event, which is, again, in line with our pro-
jections. Third, treatment-effect estimates from the
relatively lower risk DAPA-HF trial population (1-
year estimated mortality rates of 9%) may not apply
directly to the much higher risk Medicare popula-
tion (1-year estimated mortality rate of 37%). How-
ever, across 11 large-scale placebo-controlled trials
of SGLT-2 inhibitors in various conditions and care

settings, relative risk reductions for HF events have
been consistently ~30% with little to no heteroge-
neity and with ARR varying proportionate to the
absolute risks of the placebo populations.®' Fourth,
forecasting clinical benefits out to 1 year postdi-
scharge assumes therapeutic adherence similar to
that seen in DAPA-HF. However, the transition from
hospitalization to ambulatory care introduces thera-
peutic complexity, and interval nonadherence in this
postdischarge window may be higher. Fifth, this
modeling exercise considered only clinical benefits
in mortality and hospitalizations. Simultaneous
accounting of costs, safety and adherence is needed
for better appraisal of the composite value of in-
hospital SGLT-2 inhibitor implementation. A number
of ongoing randomized clinical trials (NCT04298229,
NCT04438213), including the large 2400-participant
DAPA ACT HF-TIMI (Dapagliflozin and Effect on Car-
diovascular Events in Acute Heart Failure-
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Thrombolysis in  Myocardial Infarction)-68 trial
(NCT04363697), are underway to build on the evi-
dence in determining whether these heightened
risks after hospitalization for HF in current care can
be modified with in-hospital SGLT-2 inhibitor initia-
tion. These forthcoming data will also affirm
whether our assumption of similar relative risk
reductions irrespective of treatment setting
(whether in ambulatory care or in-hospital) is,
indeed, valid.

Limitations

The study’s findings should be interpreted in the
context of certain limitations. The study relied on
linked claims data and, thus, was restricted to Medi-
care Fee-for-Service beneficiaries; as such, the results
may not be generalizable to patients in other coun-
tries or to other payer segments or younger individ-
uals in the U.S. Clinical care has continued to evolve
since 2016—2017, as evaluated in this investigation,
but we selected a timeframe prior to broader use of
SGLT-2 inhibitors in HFrEF so as to better understand
the clinical risks faced by individuals who are eligible
but are not treated with SGLT-2 inhibitors. Although
the 17% mortality reduction in DAPA-HF had a P
value < 0.05, this estimate should be considered
nominal, given the order of hierarchical testing.’
We focused our analyses on forecasted effects of
dapagliflozin, but pooled estimates from other piv-
otal trials would have yielded similarly robust effect
sizes.3%33

Conclusions

Medicare beneficiaries eligible for dapagliflozin
after hospitalization due to HF, including those well
treated with other disease-modifying therapies,
face high risks of mortality and readmission due to
HF by 1 year. If risk reductions in clinical trials can be
fully realized, the absolute benefits of implementa-
tion of SGLT-2 inhibitors in treatment-eligible candi-
dates is anticipated to be substantial in this high-risk
postdischarge setting. These data underscore the
need for dedicated implementation efforts to
improve the use of SGLT-2 inhibitors, including in
high-risk patients during or soon after a worsening
HF event.

Lay Summary

Older adults who are admitted to the hospital for
heart failure face high risks of being readmitted or
dying during the year after hospitalization, even
when treated with established medications. The
addition of a sodium-glucose cotransporter-2 (SGLT-
2) inhibitor, a recent therapeutic advance, has been
shown to improve outcomes of people living with

heart failure. This analysis suggests that an SGLT-2
inhibitor may have substantial benefits if started
during the high-risk setting of hospitalization for
heart failure.
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Patient Perspective

¢ Patients with heart failure with reduced ejection
fraction, even those well-treated with conventional
therapies, experience high risks of readmission and
death following a hospitalization due to heart fail-
ure.

e The SGLT-2 inhibitors represent a recent thera-
peutic advance in the management of heart failure.

¢ We project substantial benefits if Medicare ben-
eficiaries in the U.S. were started on an SGLT-2 inhib-
itors during hospitalization for heart failure.

Supplementary materials

Supplementary material associated with this arti-
cle can be found in the online version at
doi:10.1016/j.cardfail.2021.11.010.
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