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- Large, pragmatic registry-based RCT of spironolactone 
or eplerenone in heart failure with preserved ejection 
fraction (HFpEF) conducted primarily in Sweden and 
partially in the US

- Why we need these data now for heart failure patients

- Why this approach and study design

SPIRRIT-HFpEF: Overview
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Forecasting the Impact of 
Heart Failure in the United States
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HF Survival by Age Compared with US Life Expectancy
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CHARM data: Health-related QOL in HFpEF vs HFrEF

Lewis E et al. Eur J Heart Fail. 2007 Jan;9(1):83-91



▪Does the patient have HFpEF or a condition that 
mimics HFpEF?

▪Are filling pressures optimized to manage 
symptoms?

▪Can we reduce risk of future HF events with medical 
or non-pharmacologic interventions?

▪Are therapies for his comorbid conditions (including 
CV conditions) optimized? [AF, CAD, HTN, T2DM]

Key Steps in Management of HFpEF



• Left ventricular hypertrophy and fibrosis (reduced chamber compliance)

• Impaired diastolic relaxation and elevated left-sided filling pressures

• Systolic dysfunction (sometimes subclinical)

• Abnormal ventricular-vascular coupling

• Chronotropic incompetence and cardiovascular reserve

• Increased oxidative stress and depressed NO signaling (i.e., 
inflammation) leading to endothelial dysfunction

• Comorbidity-induced systemic inflammation

HFpEF Potential Cardiac Mechanisms



MRAs Beneficial in HFrEF and Post-MI LVSD
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MRAs in HFpEF

▪ Objective

– To determine if treatment with spironolactone can produce a clinically 

meaningful reduction in the composite endpoint of cardiovascular mortality, 

aborted cardiac arrest, or hospitalization for the management of heart failure, 

compared with placebo, in adults with HF-Preserved EF.

▪ Inclusions: 

– Symptomatic Heart Failure, Age ≥ 50, LVEF ≥ 45%, stratified according to:

• Hospitalization within the past year for management of heart failure, or

• Elevated natriuretic peptides (BNP ≥100 pg/mL or NT-proBNP ≥360 pg/mL) 

▪Major Exclusions: 

– eGFR<30 mL/min/1.7m2, serum potassium ≥5 mmol/L, uncontrolled 

hypertension, AF with rate > 90/min, recent ACS, restrictive, infiltrative, or 

hypertrophic cardiomyopathy



Spironolactone

Placebo

HR = 0.89 (0.77 – 1.04)

p=0.138

351/1723 (20.4%)

320/1722 (18.6%)

1°Outcome 

(CV Death, HF 

Hosp, or 

Resuscitated 

Cardiac Arrest)

MRAs in HFpEF



Total HF Hosp

Spiro    : 394

Placebo: 475

P<0.01*

*poisson regression

245/1723 (14.2%)

206/1722 (12.0%)

Spironolactone

Placebo

HR = 0.83 (0.69 – 0.99) 

p=0.042

Heart Failure 

Hospitalizations

MRAs in HFpEF



HR=0.82 (0.69-0.98)

HR=1.10 (0.79-1.51)

Interaction p=0.122

US, Canada, 

Argentina, Brazil

Russia, Rep Georgia

Placebo:

280/881 (31.8%)

Placebo:

71/842 (8.4%)

Exploratory 

(post-hoc):

Placebo vs. 

Spiro by region

MRAs in HFpEF



Greater Benefit with Impaired LVEF

Solomon SD et al. Eur Heart J. 2016 Feb 1;37(5):455-62.



IIb B-R

In appropriately selected patients with 

HFpEF (with EF ≥45%, elevated BNP 

levels or HF admission within 1 year, 

estimated glomerular filtration rate >30 

mL/min, creatinine <2.5 mg/dL, 

potassium <5.0 mEq/L), aldosterone 

receptor antagonists might be 

considered to decrease 

hospitalizations.

NEW: Current 

recommendation 

reflects new RCT 

data. 

Pharmacological Treatment for Stage C HF 
With Preserved EF: COR IIb

COR LOE Recommendations
Comment/

Rationale



Medical Therapy for Heart Failure with Reduced EF

Bozkurt B. J Am Coll Cardiol. 2019 May 21;73(19):2384-2387

2009 2017



• HFpEF is increasing in prevalence with a high burden of 
symptoms, HF hospitalizations, and death

• In TOPCAT, treatment with spironolactone did not alter 
the primary composite in the overall trial

➢ MRAs are a generic and widely-available therapy 
with conflicting data on efficacy in HFpEF

• Prior use of MRAs in HF has been low 

HFpEF Today





RCTs in HF are complex and expensive and results not implemented: CVD in 2021: Death ↓ from CCS but ↑ from HF ! 

From US CDC
Sidney JAMA 2019



What are other study forms and their characteristics?

Reliability

Internal validity

Generalizability

External validity

RCT database

Prospective cohort

Registry - combines 
broad coverage with 
sufficient data detail

Surveys, claims databases
- epidemiology



Swedish Heart Failure Registry (SwedeHF) :

• Voluntary quality registry
• 2000 → ongoing, continuous enrollment
• Inclusion criterion: physician-judged heart failure, in-patient or out-patient
• Key variables: EF, NT-proBNP, loop diuretic use, eGFR, Hb, K
• Online eCRF, managed by UCR

• Automatic outcomes from mandatory national administrative registries:
– Death monthly
– ICD-10 codes for death and hospitalization and causes, new onset morbidity, ~yearly
– Medication adherence continuously

• Minimal loss to follow-up, known vital status

• 150,000 registrations from 110,000 unique individuals
• Coverage: ~30%
• From ~68 of Sweden's ~75 hospitals



Registries improve (are associated with) better outcomes by better use of evidence based HF therapy

Lund EJHF 2017





So how test new use
of existing therapy ?



Rationale RRCT

• Conventional trials too complex, too expensive, enrollment too slow

• Swedish registries and have the RRCT concept in place
• SPIRRIT:

▪ Pragmatic, efficient, inexpensive
▪ Existing registry provides data for power and feasibility
▪ Generalizable results
▪ New use of inexpensive generic drug
▪ First RRCT in HF and among the first in chronic condition

(ADAPTABLE, ABC-AF, DELIVER are chronic but not HF)

… and many ongoing



Pragmatic trial chronic intervention: ADAPTABLE: digital features
No patient monitoring

Patients pre-screened in EHRs → letter / 
email / message → electronic consent

Endpoints from EHR or study portal –
NOT adjudicated



HF OutpatientHF discharge from hospital

Existing patients in SwedeHF

Spironolactone (eplerenone)
Dosed according to investigator

+ Usual care

Usual care alone

n=3200 patients (2550 Swe; 650 US)
• HFpEF (EF ≥40%)
• NTproBNP ≥ 300 SR; ≥ 750 AF
• eGFR ≥ 30; K ≤ 5.0
• Regular loop diuretics

New registrations in SwedeHF
or US sites

K + eGFR at local lab →
telephone contact

4 times over 1st year
Mean FU 3.5 years

Primary EP: CV death and total HF hospitalizations
Powered for key secondary: CV death (632 events)

Randomized open label blinded endpoint (PROBE)

Spironolactone Initiation Registry Randomized Interventional Trial in Heart Failure with Preserved Ejection Fraction

The Swedish Heart Failure

Registry (SwedeHF)

Uppsala Clinical

Research Center

Academic partners 

Funding agencies 

Registry (data) platform



Design: Swe registries

USA: DCRI Trial Innovations Network

Lund, Curr Heart Fail Rep 2017



SPIRRIT-HFpEF is pragmatic but both digital and conventional

Lund, Curr Heart Fail Rep 2017

Adjudication: digital 
but not automated

Consent: manual



Pre-specified patient-level metaanalysis

n = 3200

n = 1300 (2100)

n = 3445

n = 7945 (8745)

Funded by:



The next registry based trials: Implementation trials using digital screening

National Patient Registry: ICD code HF / CKD / T2DM

Digital informed consent
and home NT-proBNP / eGFR / HbA1c

• NT-proBNP > 300 non-AF / 900 AF (ICD code)
• eGFR 25-75
• HbA1C >6.5%

Offered SGLT2i

Randomized to offer NT-proBNP / eGFR 
/ HbA1c (not treatment, thus no 
consent) yes vs. no

Outcomes from registries

Swedish Universal SGLT2i Screen - SUSIS



• RCTs provide causality and evidence of efficacy

• Registries are observational but improve outcomes by 
analyzing and improving implementation

• Registries can now also conduct RRCTs

• Future: implementation trials ?

Summary RCTs, SwedeHF and registry-based trials in heart failure



- Large, pragmatic registry-based RCT of spironolactone 
or eplerenone in heart failure with preserved ejection 
fraction (HFpEF) conducted primarily in Sweden and 
partially in the US

- Why we need these data now for heart failure patients

- Why this approach and study design

SPIRRIT-HFpEF: Overview



- Swedish enrollment: “retrospective” pre-screening of 
living eligible patients in SwedeHF and “prospective” pre-
screening of patients enrolled in SwedeHF during the trial

- Open-label intervention of generic medication with site 
monitoring of potassium and creatinine 

- Outcome ascertainment: Swedish National Patient + 
Population Registry and in US data collected by sites and 
centralized call center  - both with blinded adjudication

SPIRRIT-HFpEF: Points for Discussion
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TOPCAT SPIRRIT-HFpEF

Study Design Double-blind, placebo-
controlled randomized trial

Registry-based Randomized 
Clincial Trial with open-label 

intervetion

Location 6 countries Sweden and US

Eligibility Criteria-LVEF LVEF ≥ 45% LVEF ≥ 40%

Eligibility Criteria HF Hosp or BNP ≥100 pg/mL 
or NT-proBNP ≥360 pg/mL

NT-proBNP >300ng/L (>750 in AF) 
or BNP >100 pg/mL (>250 in AF)

Enrollment 3445 3200

Dosing Spiro 15-45mg Spiro or Eplerenone with dosing 
determined by PI

Primary Outcome CV Death, HF Hosp, or 
Resuscitated Cardiac Arrest

CV Death or HF Hosp

Follow-up Traditional Study Visits Limited Study Visits for safety 
with centralized outcome 

collection



Outcome Collection in the US
US SPIRRIT-HFpEF Outcome Assessments

Baseline 
Visit

1 Week
4 Weeks

6 Months
12 Months

Every 6 
Months 

thereafter

DCRI Call Center
• Medication adherence and 

cross-over

• Outcomes

Site Enrollment
• Baseline Data

• Randomization

• Creatinine, eGFR, and K+

Site Study Visits 
• No in-person visits required

• Creatinine, eGFR, and K+

• Mediation adherence and cross-over

• Outcomes


