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N = 6263

DELIVER trial - ensaio de fase 3, internacional, multicêntrico, de grupos paralelos, orientado por
eventos, duplamente cego, randomizado e controlado.

CRITÉRIOS DE INCLUSÃO:

• FEVE > 40% e evidência de doença cardíaca estrutural
• > 40 anos (com ou sem diabetes mellitus tipo 2)
• Doentes em ambulatório ou hospitalizados por IC
• NT-pro BNP elevado
• TFG ≥ 25 mL/min/1.73m2

Dapaglifozina 10mg

Aleatorização de 1:1

Placebo

Follow up 2,3 anos



ENDPOINT PRIMÁRIO
Agravamento da insuficiência cardíaca 

(definido como hospitalização por insuficiência cardíaca ou consulta urgente por insuficiência 
cardíaca não planeada) 

OU
Morte cardiovascular.

Endpoints secundários:
• número total de eventos por agravamento da insuficiência cardíaca (IC) e morte cardiovascular
• alteração do score Kansas City Cardiomyopathy Questionnaire ao 8º mês
• morte cardiovascular
• morte de qualquer causa



ENDPOINT PRIMÁRIO



ENDPOINTS SECUNDÁRIOS



Although the EMPEROR-Preserved trial suggested some potential attenuation of benefit in the highest
part of the range of ejection fraction, we observed no evidence of heterogeneity with respect to left
ventricular ejection fraction in the DELIVER trial, with similar overall treatment effects among patients
with a left ventricular ejection fraction of 60% or more and those with a left ventricular ejection fraction
of less than 60%. This finding suggests that the benefit of SGLT2 inhibition is likely to extend throughout
the full range of ejection fraction.
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EMPULSE - double-blind trial, 530 patients with a primary diagnosis of acute de novo or
decompensated chronic heart failure regardless of left ventricular ejection fraction were
randomly assigned to receive empagliflozin 10 mg once daily or placebo. Patients were
randomized in-hospital when clinically stable (median time from hospital admission to
randomization, 3 days) and were treated for up to 90 days. The primary outcome of the trial was
clinical benefit, defined as a hierarchical composite of death from any cause, number of heart
failure events and time to first heart failure event, or a 5 point or greater difference in change
from baseline in the Kansas City Cardiomyopathy Questionnaire Total Symptom Score at 90
days, as assessed using a win ratio.

Evaluate the effects of empagliflozin on three fundamental goals of care in patients hospitalized
for acute heart failure:
• improvement of survival;
• reduction of heart failure events (HFEs);
• improvement of symptoms.





Primary efficacy analysis of the hierarchical assessment of all-cause mortality, number and time to first HFEs,
and change in KCCQ-TSS using the stratified win ratio. Empagliflozin was superior in 53.9% of paired
comparisons and placebo was superior in 39.7%, whereas 6.4% of comparisons were tied, yielding a win
ratio of 1.36 in favor of empagliflozin (95% CI: 1.09–1.68, P = 0.0054).





Clinical benefit was observed for both acute de novo and decompensated chronic heart failure and
was observed regardless of ejection fraction or the presence or absence of diabetes.

These findings indicate that initiation of empagliflozin in patients hospitalized for acute heart failure is
well tolerated and results in significant clinical benefit in the 90 days after starting treatment.

The results of EMPULSE add to the accumulating evidence on the benefits of SGLT2 inhibitors in heart
failure. EMPULSE is distinct from previous trials with SGLT2 inhibitors for several reasons. In particular,
patients in EMPULSE were randomized early in the course of hospitalization for acute heart failure, at
a median of 3 days after hospital admission.



Initiation of the SGLT2 inhibitor empagliflozin in patients hospitalized for acute heart failure resulted in
a statistically significant and clinically meaningful benefit in the 90days after randomization. Both a
reduction in all-cause death and HFEs as well as an improvement in quality of life contributed to the
increased number of wins in the empagliflozin group. We believe that the primary endpoint is
meaningful because it allows the hierarchical assessment of benefit across three fundamental goals of
care: improvement of survival, reduction of HFEs, and improvement of symptoms.

CONCLUSION: initiation of empagliflozin as part of usual
care in patients who are hospitalized for acute heart
failure will result in a clinically meaningful benefit in 90
days without safety concerns.





Patiromer is a novel potassium-binder that exchanges potassium for calcium in the
gastrointestinal tract that can be used to improve control of serum potassium.

The DIAMOND (Patiromer for the Management of Hyperkalemia in Participants Receiving RAASi
Medications for the Treatment of Heart Failure) trial was designed to assess the longer-term ability
of patiromer to control serum potassium, prevent hyperkalemia events, and improve outcomes
and the proportion of patients achieving guideline-recommended doses of RAASi in patients with
HFrEF with hyperkalemia related to RAASi use or a history thereof.

The DIAMOND trial was a prospective Phase 3, multicenter, double-blind, randomized withdrawal,
placebo-controlled study done at 389 sites in the USA, South America, Europe, and Russia.



Eligible participants:
• men or women, aged ≥18 

years;
• New York Heart 

Association (NYHA) Class 
II–IV heart failure;

• left ventricular ejection 
fraction ≤40%. 

The protocol required patients to have:
• hyperkalemia at screening (defined as two serum

potassium values of >5.0 mmol/l) while receiving an
angiotensin-converting enzyme inhibitor (ACEi),
angiotensin receptor blocker (ARB), angiotensin
receptor-neprilysin inhibitor (ARNi), and/or MRA
therapy;

• normokalemic at screening but had a history of dose 
reduction or discontinuation of the RAASi therapy due 
to hyperkalemia in the previous 12 months.

Patients were excluded if they had an estimated glomerular filtration rate (eGFR)
<30 ml/min/1.73 m2, systolic blood pressure <90 mmHg or symptomatic
hypotension, or any significant comorbidity that could change their clinical
course independent of heart failure.



Eligible patients were enrolled into a single-blind run-in phase with weekly visits. Following the run-in
phase, eligible patients underwent double-blind randomization in a 1:1 ratio, using a secure, central,
interactive, web-based response system to receive continued patiromer or switch to placebo (patiromer
withdrawal).

PRIMARY OUTCOME: 
Adjusted mean change in serum 

potassium from baseline 

The median (interquartile range) duration of follow-up was 27 (13– 43) weeks. The median number of serum
potassium assessments for each participant was 5. The adjusted mean change in serum potassium from
randomization to study end was +0.03 mmol/l (95% CI –0.01, 0.07) in the patiromer group and +0.13 mmol/l (95% CI
0.09, 0.16) in the placebo group, for a between-group difference of – 0.10 mmol/l (95% CI –0.13, –0.07; P < 0.001).
The results of the primary endpoint were consistent in pre-specified subgroups; however, a significantly greater
change from baseline in serum potassium was reported for participants with eGFR <45 ml/ min/1.73 m2 [mean
change (95% CI) −0.19 (−0.26, −0.12)] compared to participants with eGFR ≥45 ml/min/1.73m2 [mean change (95%
CI) −0.08 (−0.11, −0.04)], P = 0.003.







SECONDARY OUTCOMES:









PRIORITIZE-HF was an international, multicentre, parallel-group, randomized, double-blind,
placebo-controlled Phase 2 study to evaluate the benefits and risks of using SZC to intensify RAAS
inhibitor therapy in patients with heart failure under-treated with an ACEi, ARB or ARNI, and MRA,
without inducing clinically significant hyperkalaemia.

Sodium zirconium cyclosilicate (SZC) is an orally administered non-absorbed intestinal potassium
binder proven to lower serum potassium concentrations. SZC exchanges potassium for sodium and
hydrogen in the intestinal lumen. As SZC is an efficacious treatment of hyperkalaemia, it may
facilitate treatment with RAAS inhibitors in patients unable to receive these agents (or where there
is concern about pre- scribing them) and allow dose optimization.



At baseline, patients were required to have mild hyperkalaemia or be at risk of developing
hyperkalaemia during the study defined as follows:
• estimated glomerular filtration rate (eGFR) 20 to 44 mL/min/1.73 m2 [calculated using the

Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) equation] and serum potassium
concentration between 4.0 and 5.5 mmol/L

• eGFR 45 to 59 mL/min/ 1.73 m2 and serum potassium between 5.1 and 5.5 mmol/L
• eGFR 45 to 59 mL/min/1.73 m2 and serum potassium concentration between 4.0 and 5.0 mmol/L

+ 

Prior documented serum potassium concentration higher than 5.0 mmol/L attributed to use of a 
RAAS inhibitor. 



Patients with symptomatic HFrEF were eligible and randomly assigned to receive SZC 5 g or placebo
once daily for 12 weeks. Doses of study medication and RAAS inhibitors were titrated during the
treatment period. The primary endpoint was the proportion of patients at 12 weeks in the following
categories:
(i) any RAAS inhibitor at less than target dose, and no MRA;
(ii) any RAAS inhibitor at target dose and no MRA;
(iii) MRA at less than target dose;
(iv) MRA at target dose.

Due to challenges in participant management related to the COVID-19 pandemic, the study was
prematurely terminated with 182 randomized patients. There was no statistically significant difference
in the distribution of patients by RAAS inhibitor treatment categories at 3 months (P = 0.43).

The proportion of patients at target MRA dose was numerically higher in the SZC group (56.4%) com-
pared with the placebo group (47.0%).

Overall, SZC was well tolerated.









A retrospective multicentre register included all outpatients with HF and HK (K ≥ 5.1 mEq/L) treated with
patiromer according to current recommendations.



CONCLUSION:
In a real-life cohort of patients with heart failure, patiromer reduced and maintained K levels during 3

months of follow-up. The most common adverse events were hypomagnesaemia and gastrointestinal
disturbances. Patiromer helps optimize medical treatment, increasing the percentage of patients treated
with RAASi and MRA at target doses. At the end of follow-up, natriuretic peptides values and hospital visits
were reduced, suggesting the benefit of optimizing HF medical treatment.



The latest ESC HF guidelines state that “administration of the K lowering
agents, patiromer or sodium zirconium cyclosilicate, may allow renin-
angiotensin-aldosterone system (RAAS) inhibitor initiation or uptitration in a
larger proportion of patients”



A major hurdle to implementation of potassium-binders is understanding how to
integrate them safely and effectively into long-term management protocols for
cardiovascular and renal disease.

To address these challenges, a multidisciplinary academic panel including nephrologists
and cardiologists was convened to develop a consensus therapeutic algorithm aimed at
optimizing the use of two novel potassium binders (Patiromer and SZC) in stable adults
who require treatment with RAASi and experience(d) hyperkalaemia.

Providing the clinical community with pragmatic algorithms may help optimize the
management of high-risk patients by avoiding the risks of both hypo- and
hyperkalaemia and suboptimal RAASi therapy.









The 2021 European Society of Cardiology Heart Failure Association guidelines for the treatment
of heart failure recommend follow-up of patients after an acute heart failure admission within 2–
4 weeks after discharge and initiation of recommended therapies, but the level of evidence for
this recommendation is low. Furthermore, frequency and content of visits and the dose to which
medications should be titrated during those visits are not clearly specified in these guidelines.

Additionally, oral heart failure medications such as β blockers; angiotensin-converting enzyme
inhibitors, angiotensin receptor blockers, or angiotensin receptor-neprilysin inhibitors; and
mineralocorticoid receptor antagonists have been shown to be beneficial for the long-term
outcomes of patients with chronic stable heart failure. However, how to safely optimise oral
heart failure medications during the so-called vulnerable phase after discharge from hospital
after acute heart failure is unknown. Retrospective analyses and some prospective studies, which
were mostly small and underpowered for significant adverse events such as readmissions and
death, and registries of different strategies, have not given conclusive results.



STRONG-HF:
• Multinational, open-label, randomised, parallel-group trial;
• Patients aged 18–85 years admitted to hospital with acute heart failure, not

treated with full doses of guideline-directed drug treatment;
• Recruitement from 87 hospitals in 14 countries;
• Before discharge, eligible patients were randomly assigned (1:1) to either usual

care or high-intensity care;
• Stratified by left ventricular ejection fraction (≤40% vs >40%) and country;
• Usual care followed usual local practice;
• High-intensity care involved the up-titration of treatments to 100% of

recommended doses within 2 weeks of discharge and four scheduled outpatient
visits over the 2 months after discharge that closely monitored clinical status,
laboratory values, and N-terminal pro-B-type natriuretic peptide (NT-proBNP)
concentrations.



INCLUSION CRITERIA:
• Age 18-85 years old
• Admission within 72 hours before screening for acute HF
• Hemodynamically stable
• NT-proBNP >2500 pg/mL and 10% decrease between screening and before

randomization (but still > 1500 pg/mL)
• Without treatment of optimal doses of oral HF therapies within 2 days before

hospital discharge

EXCLUSION CRITERIA:
• Intolerance to beta-blockers, ACE inhibitors, or ARBs



PRIMARY ENDPOINT: 180-day readmission to hospital due to heart failure or all-cause death.

Heart failure readmission or
all-cause death up to day 180
occurred in 74 (15·2% down-
weighted adjusted Kaplan-
Meier estimate) of 506
patients in the high-intensity
care group and 109 (23·3%) of
502 patients in the usual care
group (adjusted risk
difference 8·1% [95% CI 2·9–
13·2]; p=0·0021; risk ratio
0·66 [95% CI 0·50–0·86]).









More adverse events by 90 days occurred in the high-intensity care group (223 [41%] of 542)
than in the usual care group (158 [29%] of 536) but similar incidences of serious adverse
events (88 [16%] vs 92 [17%]) and fatal adverse events (25 [5%] vs 32 [6%]) were reported in
each group.

An intensive treatment strategy of rapid up-titration of guideline-directed medication and
close follow-up after an acute heart failure admission was readily accepted by patients
because it reduced symptoms, improved quality of life, and reduced the risk of 180-day all-
cause death or heart failure readmission compared with usual care.

By day 90, blood pressure, pulse, New York Heart Association class, bodyweight, and NT-
proBNP concentration had decreased more in the high-intensity care group than in the usual
care group.



STRONG–HF SUMMARY

• Reduced death/HF hospitalization, with large absolute risk
reduction;

• Improved patient-reported health status and NYHA class;
• Improved congestion;
• No significant difference in serious adverse events compared

with usual care.

The study was stopped early per the data and safety monitoring
board's recommendation because of greater than expected
between-group differences.



Millions of people are admitted to hospital for acute heart failure worldwide each
year, with a substantial risk of rehospitalisation or death within 3–6 months of
admission; therefore, the results of the STRONG-HF trial might have a substantial
impact on clinical practice and, if adopted and implemented worldwide, on
outcomes for patients with heart failure.





OBRIGADA PELA VOSSA ATENÇÃO!


