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Among Patients with Heart Failure in the United States

Craig J. Beavers’', Arvind Katta?, John W. Ostrominski®, Orly Vardeny*, Zihe Zheng?, Mauricio Ferri?, Keith A. Betts®>, Aozhou Wu°, Travis Wang>, Alanna A. Morris?, Marco Antonio Lavagnino?, Jacob Earl?, Yunxun Wang?, Tszshan Ma>, Shumin Rui®, Danni Yang>, Andrew J. Sauer®

" University of Kentucky College of Pharmacy, Lexington, KY, USA; 2 Bayer, Whippany, NJ, USA; ° Brigham and Women's Hospital, Boston, MA, USA; * University of Minnesota Medical School, Minneapolis, MN, USA; ° Analysis Group, Inc., Los Angeles, CA, USA; ° Saint Luke's Mid America Heart Institute, Kansas City, MO, USA

Background

Table 1. Baseline Characteristics of the Study Cohort

Figure 2. Time to sMRA Initiation Among Patients with MRA-Naive HF Following First HF Diagnosis

Figure 5. Forest Plot of Predictors of sMRA Non-Persistence Using a Cox Proportional Hazards Model

Study Cohort overall Diastolic HF Systolic HF Covariates sMRA initiators (N = 422,133) HR (95% CI) P value
. - - PR - - N =422,133 Demographics =
Steroidal mlneralocort|c0|q receptor antagonists (SMRAS, spironolactone and er,_)ler_enone) are _ Total patients with MRA-naive HF 3 455 236 1.009.259 772 820 Age gt ir?dex (10 years) . 0.98 (0.97-0.98) <0.001*
recommended for heart failure (HF) management, with a Class 1 recommendation in HF with reduced Demographics Number of patients who initiated SMRA, n (%) 435 504 (12.6%) 107,213 (10.6%) 186,253 (24.1%) Sex (ref: Female) : ' ' ' '
ejection fraction (HFrEF) apd Qlass 2b_recommende_1tions in HF with mildly reduced.eje.ction1f3raction Age at index (years), mean + SD 67.2 + 13.2 Cumulative incidence. % / number of e\,/ents, - ’ ! J X e 105(1.02-1.04)  <0.001"
(HFmrEF) and preserved ejection fraction (HFpEF) in the 2022 AHA/ACC/HFSA guidelines.™ Sex, n (%) Month 12 9.6% / 313345 7.6% /71,595 20.9% / 154.069 Race (ref: White)
 Despite demonstrated benefits and guideline recommendations, real-world uptake of SMRAs has been Female 190,683 (45.2%) Month 36 13.7% / 391,873 11.7% / 94,665 26.0% / 175,710 Black or African American - 1.11(1.10-1.13)  <0.001"
limited, with prior studies reporting high discontinuation and low long-term adherence, partly due to safety Male 224,649 (53.2%) Month 96 21.0% / 435.353 16.4% / 105.761 31.1% / 184.984 Hispanic or Latino - 1.13(1.11-1.15) ~ <0.001
" 14,5 ! e /0 : : : Asian or Pacific Islander . - 1.10 (1.07-1.14) <0.001*
le) Welieleloll iy CEneEIs: Unknown 6,801 (1.6%) 40% Other/Unknown i 1.01(0.99-1.02)  0.418
* Contemporary real-world evidence on sMRA persistence, predictors of non-persistence, and safety events Race/ethnicity, n (%) Region (ref: South) ’
after initiation is lacking, limiting efforts to optimize HF management as the treatment landscape evolves.> © T ’ 270,625 (64.1%) Midwest . 0.91 (0.90-0.92) <0.001*
’ 70 Northeast . 0.90 (0.89-0.91) <0.001*
Black or African American 62,143 (14.7%) 2 Q 30% - West = 0.99 (0.98-1.01)  0.240
i i Hispanic or Latino 30,767 (7.3% o< Insurance (ref: Commercial)
Objectlve P . \7.5%) © o Medicaid | = 1.26 (1.24-1.29)  <0.001*
Asian or Pacific Islander 8,135 (1.9%) - % 20% - Medicare g - 1.15 (1.13-1.17) <0.001*
. _This ?’f‘“dy characterizes rgal-worlg sMRA initiation, t!’eatment patterns, and safety outcomes, as well as S e T 50,463 (12.0%) g o 0 Multiple/Unknown - 112 (1.09-1.16)  <0.001*
identifies the factors associated with sSMRA non-persistence. Subtype of HF diagnosis at index, n (%) = g Suts)typ:el_of:: diagnosis at index (ref: Diastolic only) 0,93 (0.99-0 04 <0001
Systolic HF 258,918 (61.3%) S's 109 _ YSIOHE ! = 93(0.9270.94) '
) &= < 0 Unspecified or other HF - 1.00 (0.99-1.02) 0.537
Methods Diastolic HF only 98,463 (23.3%) = Care setting of HF at diagnosis (ref: OP)
Unspecified or other HF 64,752 (15.3%) — Overall  — Diastolic HF ~ — Systolic HF :;R = 1-82 8-82-1-%; :8-88]:
L . . 1. 5
Data source Time from first HF diagnosis to sMRA initiation (months), median (IQR) 2.4 (0.3-14.6) 0% - 1'2 2'4 ! 4' ' 7'2 4 9|6 108 Index year (ref: 2017-2019)
* This retrospective, non-interventional cohort study used the Komodo Research Data (KRD+) (January 1, Selected comorbidities and CCI at baseline and index 0 30 Time from fi?rst HE diagnoz(i)s (months) 8 2020-2022 = 0.94 (0.93-0.95) <0.001*
2016-April 30, 2025). Hypertension 385,331 (91.3%) ] 5023—tzo|125 - . | 0.76 (0.75-0.77)  <0.001*
: : : : : : e g reatment characteristics
Study design and sample selection Hyperlipidemia 318,467 (75.4%) Figure 3. Time to Non-Persistence Following sMRA Initiation Number of GDMT classes at index (ref: 1)
* Atotal of 3,455,236 patients with MRA-naive HF were identified. Among them, those who initiated sSsMRA Ischemic heart disease 266,094 (63.0%) 2 = 0.86 (0.85-0.88) <0.001*
treatment on or after the first HF diagnosis were included as the study cohort (Figure 1). T2D 185,812 (44.0%) Overall Diastolic HF Systolic HF 3 = 0.77(0.76-0.78)  <0.001"
- Index date: the first SMRA prescription fill date. CKD 126,436 (30.0%) Total patients in the study cohort 422 133 08,463 258,918 Otﬁer el it - 0.66 (0.64-0.67) <0.001
- B i iod: 12 ths bef the index dat Q cCl + SD 30401 Number of patients with non-persistence, n (%) 196,765 (46.6%) 46,626 (47.4%) 116,789 (45.1%) Other HE—related medicat 0.91 (0.90-0.92 <0.001*
aseline period. 12 months betore the Ihdex date. Han--~7, mean = | _— | At Median time (months) to non-persistence (95% ClI) 19.8 (19.6, 20.0) 18.5 (18.2, 18.9) 215 (21.2, 21.8) Och; bloo;e ?eessmg—;g\?v Ie??ns dications = 095 20'95_0'96; 0.001*
* Follow-up spanned from index date to the earliest of death, disenroliment, non-steroidal MRA (nsMRA) Other guideline-directed medical therapy (GDMT) medication at index, n (%) Cumulative incidence, % / number of events, n Lipid—lowerir?g el g " 0o (0:89—0:91) 0001
initiation, or end of data availability. RAAS inhibitors 301,513 (71.4%) Month 12 40.5% / 150,367 41.8% / 36,251 38.9% / 88,130 Potassium binders . 1.39 (1.27-1.52) <0.001*
Outcomes and statistical analysis ACEis/ARBs 250,140 (593%) Month 36 60.3% /190,187 61.0% /45,161 59.0% /112,742 Comorbidities
- sMRA treatment pattern outcomes ARNis 51,373 (12.2%) 0 Month 96 71.1% / 196,765 69.5% / 46,568 68.2% / 116,609 _IC_lg(EI)D ) = 18; 8(1)2:1(1)2; :888::*
— Non-persistence: having discontinuation (>90-day gap) or switching to another sMRA or nsMRA. Beta blockers 330,925 (78.4%) 807 Atrial fibrillation . 0.98 (0.97-0.99)  <0.001*
— Re-initiation: having a subsequent prescription fill for the same index sMRA drug after a discontinuation. SGLT2is 72,113 (17.1%) _§ 70% - . gﬁ:‘fnr?écongrﬁc‘:;jeeﬁelmOnary fsease - 18421 8 8;'1 82; 2008(1):*
* Safety outcomes Treat t patt £ SMRA g % 60% Hypertension - 1.04 (1.02-1.06) <0.001*
— Clinically significant hyperkalemia, AKI, and hypotension were identified from inpatient (IP) or reatment patterns ot s L sMRA non-persistence was S8 £ === Hyperlipidemia * 1.00(0.99-1.01)  0.809
emergency room (ER) encounters. Diagnosed sexual side effects were identified from IP, ER, or ° Among sMRA initiators, the cumulative incidenceé | common and occurred rapidly EE Obesity/overweight . 0.92(0.91-0.93)  <0.001*
. of non-persistence was 40.5% at 12 months and f PP < 5 o Cerebrovascular diseases - 1.07 (1.05-1.08) <0.001
outpatient encounters. 60.3% at 36 ths (Fi 3). N ot atter treatment initiation, ¥ & 40% Peripheral artery diseases - 1.04 (1.02-1.05)  <0.001*
3% a months (Figure 3). Non-persistence : 5 : : : -
* Initiation of SMRA, treatment patterns, and safety outcomes were assessed using cumulative incidence G doriven IRV giscontinuatio?m (97.5%) reaching 60% by 3 years. % clg 30% Valvular heart disease . 0.96 (0.95-0.97) <0.001*
functions (CIFs), accounting for death as a competing risk i VY s S < i CCl . 0.99 (0.99-0.99)  <0.001*
’ | | . : | * Non-persistence was common in both HF subtypes, with similar patterns observed S “é 20% Time-varying safety outcomes after index i
* These outcomes were also assessed in systolic and diastolic HF subgroups at index. across subtypes. £ 8 ° Hyperkalemia - 1.64 (1.60-1.68)  <0.001*
» Factors associated with non-persistence were evaluated using a Cox proportional hazards model - Re-initiation of the index sMRA after discontinuation was modest, with S 3 10% - — Overall — Diastolic HF — Systolic HF Hypotension - 1.33 (1.31-1.36) <0-001:
including on-treatment safety outcomes as time dependent covariates. cumulative incidence of 28.7% at 12 months and 39.7% at 36 months. Among ak . ARE i - 199 (g o) SO001
. .y . . 0% - . . . . . . . . Sexual side effect ; - 1.19 (1.16-1.21) <0.001
patients who re-initiated index treatment, non-persistence was common and 0 12 24 36 48 60 79 84 06 108 o Wz s 1. s > e e s
Figure 1. Sample Selection and Cohort Identification recurred rapidly, with cumulative incidence of 47.5% at 12 months and 69.2% Time from index SMRA (months) : Lowe.r ok Highér ok 01; —on pe.rsisten;;e >
at 36 months. .
Adult patients with 21 HF diagnosis and continuous enrollment for 212 months prior to and =21 month Figure 4. Time to First Safety Event Following sMRA Initiation C I .
following the first HF diagnosis i . onciusions
3.823.195 (100.0%) Safety outcomes associated with sMRA use Hyperkalemia AKI Hypotension | Sexual side effect
— I ' . D_uring sMRA treatment, safety events accrued most rapidly during the first 12 months, Total patients in the study cohort 422,133 422,133 422,133 422,133 e In this |arge real-world HF popu|ation, sMRA initiation after HF diagnosis was
Patients with MRA-naive HF with comparable patterns across HF subtypes. Number of patients with an adverse event, n (%) 27,825 (6.6%) 79,109 (18.7%) | 48,212 (11.4%) 26,520 (6.3%) modest, and treatment persistence was limited
Patients with no SMRA or nsMRA use before the first HF diagnosis and no severe renal impairment  Clinically significant AKI occurred most frequently, with cumulative incidence of 19.6% Cumulative incidence, % / number of events, n ’ ]
during the 1 year before the first HF diagnosis at 12 months and 30.5% at 36 months, followed by clinically significant hypotension at Month 12 6.8% /21,690 | 19.6% /64,290 | 11.9% /38,651 6.8% /20,914 e Safety events were common during sMRA treatment, and related tolerability issues
o) o 1 = = .
3.455.236 (90.4%) rh'g/" a”dl 1_8'6_”’ (_';'9”’9 4f)' IR vou gg Jl;ﬁ ; gg;zz gggj; ;g:gg ;if;; jgg?; 122;; gggfg may represent important barriers to sustained treatment, as these events were
I * The cumulative incidence of clinically significant hyperkalemia was 6.8% a months on 2% | 27, 8% /79, 1% / 48, 4% | 26, . . . .
SMRA initiators and 11.1% at 36 months; corresponding estimates for diagnosed sexual side effects 40% Strongly associated with sMRA non perSIStence'
o o = = . n = .
Patients who initiated an sMRA on or after the first HF diagnosis and before SRS (B4 el U070 5 * These flndlngs hlgh“ght ongoing unmet needs for durable treatment OpthﬂS that
thle 3”39;0;‘ Severe fed”a' i%Pagff;e”tfo'fl;;'\f\?‘\_it'}“ti_a“O” EQ help patients with HF remain on therapy while mitigating safety-related barriers,
naex aate. aerinea as tne aate or s inituation n ~— o/ _ . .
435,504 (12.6%) Predictors of sSMRA non-persistence Safetv events durin St S0% particularly as the HF treatment landscape expands to include an FDA-approved
; * Safety events during the sMRA treatment period | 252 ¥ 2 e nsMRA for patients with left ventricular ejection fraction (LVEF) 240%.
Study cohort were strongly associated with subsequent non- S treatn;ent werf | < % 20% -
_ . _ _ _ persistence: clinically significant hyperkalemia comm_ortl Zn -:\rl‘eres rong yt % © °
Patients with = 1 month of continuous enroliment following the index date (HR: 1.64), clinically significant AKI (HR: 1.55), associa e_ tWl su |?t(:)qult-)nl b o LimitatiOnS
422,133 (96.9%) clinically significant hypotension (HR: 1.33), and nlc_m_-pelz'ms.en_ci:f, pat icutarly = i
diagnosed sexual side effects (HR: 1.19) were f‘ |n|ca:( 3{3'9"' 'CSZKI = % 10% + * Claims data may misclassify or incompletely capture diagnoses, treatments, and outcomes. Pharmacy claims reflect
all associated with higher risk of non-persistence yperkalemia an ' &S / . . . dispensing rather than actual medication use, and inpatient SMRA use may be incompletely captured.
I | <0.001) (Fi 5 o — AKI — Hypotension — Hyperkalemia — Sexual Side Effect o o _ _ _ -~ _ _ _
Results (all p-values <0.001) (Figure 5). o 7 » Clinically significant hyperkalemia, AKI, and hypotension were identified using diagnosis codes from IP or ER encounters,

» Greater baseline GDMT use, reflected by a higher number of drug classes, was 0%
associated with better persistence (all p-values <0.001).

which may capture more severe events and therefore underestimate milder, asymptomatic laboratory-defined events.
* HF subtype was defined by diagnosis codes rather than measured left ventricular ejection fraction.
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sMRA initiation

* The cumulative incidence of sSMRA initiation was 9.6% at
12 months and 13.7% at 36 months; among initiators, the
median time from diagnosis to initiation was 2.4 months
(Table 1 and Figure 2).

* Initiation was more common among patients with systolic HF than among those with diastolic HF (Figure 2).

sMRA initiation after HF onset
was modest, reaching only 13.7%
by 3 years.
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ACEIi, angiotensin converting enzyme inhibitor; AKI, acute kidney injury; ARB, angiotensin |l receptor blocker; ARNi, angiotensin receptor-neprilysin inhibitor; CCI, Charlson Comorbidity Index; ClI,
confidence interval; CIF, cumulative incidence function; CKD, chronic kidney disease; ER, emergency room; ESKD, end-stage kidney disease; GDMT, guideline-directed medical therapy; HF, heart
failure; HFrEF, heart failure with reduced ejection fraction; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction; HR, hazard ratio; IP, inpatient;
IQR, interquartile range; LVEF, left ventricular ejection fraction; MRA, mineralocorticoid receptor antagonist; nsMRA, non-steroidal mineralocorticoid receptor antagonist; OP, outpatient; RAAS, renin-
angiotensin-aldosterone system; SD, standard deviation; SGLT2i, sodium-glucose cotransporter-2 inhibitors; sSMRA, steroidal mineralocorticoid receptor antagonist; T2D, type 2 diabetes.
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