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A comprehensive review of chronic heart
failure pharmacotherapy treatment
approaches in African Americans
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Abstract

, Jennifer Kim, Tanya Makhlouf and Leah Osae

Background: Our aim was to review the published literature evaluating treatment approaches
for chronic heart failure (HF), notably as it relates to African American patients.

Method: We undertook a comprehensive database search (1986-2017) of PubMed, EMBASE, and
Ovid/MEDLINE utilizing terms ‘African American’, ‘black’, ‘chronic heart failure’, ‘heart failure’,
‘medication’, ‘chronic therapy’, and ‘clinical trials’. Additional notable studies were obtained
from ClinicalTrials.gov. Studies published in English that examine treatment modalities of
chronic HF in African American and non-African American patients were included.

Results: Examples of current gaps worthy of investigation include whether to maximize thiazides
and calcium-channel blockers prior to adding renin-angiotensin system (RAS) inhibitors or beta
blockers in HF with preserved ejection fraction; whether hydralazine/isosorbide dinitrate (ISDN])
should be initiated during earlier HF stages; whether to prioritize hydralazine/ISDN over other
agents such as RAS inhibitors; varying response of African Americans to different agents within
drug classes; and the role of mineralocorticoid receptor antagonists.

Conclusion: Further studies are needed in order for consensus guidelines to clarify how best

to treat this population.
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Introduction

Approximately half of all African American adults
have some form of cardiovascular (CV) disease,
with hypertension functioning as the major etio-
logic factor contributing to this trend.! African
American patients experience a 50% higher inci-
dence of heart failure (HF) relative to the general
population, as well as an increased risk of mortal-
ity secondary to chronic HF (CHF) as compared
with White patients.! Unfortunately, clinical trials
supporting treatment recommendations for HF
with preserved and reduced ejection fraction
(HFpEF and HFrEF, respectively) considerably
under-represent African Americans (Table 1).!
The significant burden that this patient demo-
graphic assumes with HF has influenced a body
of researchers to put forth a call to action in 2011
to advocate for higher racial equality in clinical
trials, thus further emphasizing the significant gap

in care that these patients receive.? In this review,
we aim to describe HF treatment specific to
African American patients by evaluating existing
literature to identify potential areas necessitating
further research.

Heart failure in African Americans

In addition to the racial disparity regarding enroll-
ment of African Americans into clinical trials, key
etiological differences support the need for fur-
ther research.3> A notable difference from other
populations is that HF in African Americans is
more strongly associated with a nonischemic eti-
ology of left ventricular dysfunction, with the
main culprit being hypertension.

In African Americans, hypertension pathophysiol-
ogy is associated with increased sodium sensitivity,
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Table 1. Representation of Black patients in key heart failure clinical trials.

Abbreviated Intervention (mean NYHA class Mean Key treatment effects Black patients
trial name dose) included baseline EF included
CONSENSUS® Enalapril (18.4 mg % Not 27% mortality RRR (p = 0.003) Not reported
daily) versus placebo specified
SOLVD? Enalapril (16.6 mg L1, HorlV  25% 16% mortality risk reduction 15.4%
daily) versus placebo (p = 0.0036); 26% hospitalization risk
reduction (p < 0.0001)
DIG® Digoxin (0.25 mg daily) L1, HorlV  28.5% No significant difference in all-cause Not reported
versus placebo or CV death; 22.8% HF hospitalization  (85.4% White)
RRR (p < 0.001)
RALES? Spironolactone (26 mg [l or IV 25% 30% all-cause death RRR (p < 0.001); Not reported
daily) versus placebo 31% CV death RRR [p < 0.001); 30% (86.5% White)
risk reduction in CV hospitalizations
(p < 0.001)
CIBIS-I1"0 Bisoprolol (8.6 mg [l or IV 27.5% No significant difference in all-cause death; ~ Not reported
daily) versus placebo 32% CV hospitalization RRR (p < 0.01)
Val-HeFT™" Valsartan (254 mg I, Il or IV 27% 13.2% risk reduction for combined 7%
daily) versus placebo morbidity/mortality (p = 0.009);
27.5% risk reduction for hospitalization
(p < 0.001)
BEST? Bucindolol (76 mg twice I, lll or IV 23% No significant difference in all-cause 23%
daily) versus placebo death; 14% CV death RRR (p = 0.04);
17% hospitalization RRR (p < 0.001)
COPERNICUS™ Carvedilol [a bout 70% Not 20% 13% morta[]ty risk reduction [p = 000014]‘ 5%
achieved target dose specified 24% combined death or HF hospitalization
of 25 mg twice daily) risk reduction (p < 0.001)
versus placebo
CHARM4 Candesartan (25 mg [, Il or IV 29% 23% combined CV death or HF 3.6%
daily) versus placebo hospitalization risk reduction (p < 0.001),
and 20% all-cause mortality risk
reduction at 2 years (p < 0.001)
COMET"™ Carvedilol (41.8 mg [l 'to IV 26% 15% all-cause mortality RRR with Not reported
daily) versus metoprolol carvedilol (p = 0.0017) (99% White)
(85 mg daily)
MERIT-HF® Metoprolol CR/XL (159 [I'to IV 26% 34.5% all cause mortality RRR with 5%
mg daily) versus placebo metoprolol CR/XL (p = 0.00009)
A-HeFT" ISDN/hydralazine (68% Il or IV 24% 39% all-cause death RRR (p = 0.02); 100%
achieved target dose of 33% reduction in HF hospitalization
120 mg/225 mg) versus (p = 0.001)
placebo
I-PRESERVE'® Irbesartan (275 mg) [, 11l or IV 60% No significant difference in outcomes 2%
versus placebo (death from any cause, CV hospitalization,
HF death or hospitalization)
BEAUTIFUL" Ivabradine (6.18 mg [, 11, 11 32.4% Ivabradine did not affect composite 0.1%

twice daily) versus
placebo

primary endpoint (HR 1.00, p = 0.94)
of CV death, admission to hospital for
acute MI, and hospital admission for
new-onset or worsening HF
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Table 1. (Continued)

Abbreviated Intervention (mean NYHA class Mean Key treatment effects Black patients
trial name dose) included baseline EF included
SHIFT20 Ivabradine (6.5 mg I, 11, IV 29% HF death or hospitalization: Not specified
twice daily) versus ivabradine 793 (24%) versus placebo  (89% White])
placebo 937 (29%); HR 0.82; 95% Cl 0.75-0.90;
p < 0.0001
EMPHASIS- Eplerenone (39.1 mg Il 26% RRR: 29% combined CV death or 2.5%
HF2! daily) versus placebo HF hospitalization (p < 0.001);
20% CV death (p = 0.01); 16.5% HF
hospitalization (p < 0.001)
EPHESUS?2 Eplerenone (42.6 mg Not 33% 13.8% all-cause death RRR [p = 1%
daily) versus placebo specified 0.008); 11% combined CV death or
hospitalization RRR (p = 0.002); RRR
15% for hospitalization (p = 0.03)
PARADIGM- Sacubitril/valsartan I, 1l or IV 30% RRR: 18% for combined CV death 5.1%
HF23 (375 mg/300 mg daily) or HF hospitalization, 19% for CV
versus enalapril (18.9 death, 18% for HF hospitalization
mg daily) (p < 0.001 for all) in favor of
sacubitril/valsartan
PIONEER-HF2  Sacubitril/valsartan” Not 24.5% Time-averaged percent change in 35.9%
(target dose, 97 mg/103  specified; NT-proBNP -46.7% for sacubitril/
mg twice daily) versus included valsartan and -25.3% for enalapril
enalapril (target dose, patients (p < 0.001); RRR 42% for HF
10 mg twice daily) with ADHF rehospitalization

*Mean dose not reported.

ADHF, acute decompensated heart failure; Cl, confidence interval ; CV, cardiovascular; EF, ejection fraction; HF, heart failure; HR, hazard ratio;
ISDN, isosorbide dinitrate; MI, myocardial infarction; NT-proBNP, N-terminal pro-B-type natriuretic peptide; NYHA, New York Heart Association;

RRR, relative risk reduction.

relatively low renin activity, and possibly reduced
nitric oxide production.> Though renin—angioten-
sin system (RAS) abnormalities are pivotal in the
pathogenesis of HF, impaired endothelial function
is another major contributor in African
Americans.>* Other contributing factors include
higher burdens of chronic kidney disease and dia-
betes, genetic polymorphisms, lower socioeco-
nomic status, and limited access to care. Of note,
RAS inhibitors are generally avoided as monother-
apy or first-line therapy for hypertension in African
Americans due to lower efficacy compared with
thiazides or calcium-channel blockers (CCBs), in
addition to increased risks of angioedema.

For HFpEF treatment, blood pressure control is
recommended to prevent morbidity.?>-2° In keep-
ing with this recommendation, guideline-directed
antihypertensives (thiazides or CCBs) are prior-
itized in African Americans with hypertension.
RAS inhibitors and beta blockers (BBs) provide

additional therapy options for these patients
although their effect on lowering blood pressure
is weaker than those of thiazide diuretics or
CCBs. Importantly, the Antihypertensive and
Lipid-Lowering Treatment to Prevent Heart
Attack Trial (ALLHAT) found chlorthalidone to
be more effective than lisinopril or amlodipine at
reducing the occurrence of new-onset HF.?>
Also, chlorthalidone was similar to lisinopril in
reduction of HFyEF risk, and both chlortha-
lidone and lisinopril were found to be more effec-
tive than amlodipine.

For patients who develop HF7EF, RAS inhibitors
and BBs are generally recommended as first-line
treatments. Other HFrEF options include miner-
alocorticoid receptor antagonists (MRAs), angio-
tensin receptor—neprilysin inhibitors (ARNIs),
hydralazine/isosorbide dinitrate (ISDN), digoxin,
and ivabradine. As mentioned previously, many
notable clinical trials that have served as the basis
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for these recommendations have low proportions
of African American patients.

Study selection and data extraction

A comprehensive database search (1986-2017) of
PubMed, EMBASE, and OVID/Medline was con-
ducted using the search terms ‘African American’,
‘black’, ‘chronic heart failure’, ‘heart failure’,
‘medication’, ‘chronic therapy’, and ‘clinical tri-
als’. Additional hallmark studies contributing to
the armamentarium of treatment approaches for
CHF were obtained from CinicalTrials.gov.
Published literature in English language, primarily
examining the treatment and management of CHF
in patients with HF7EF, was included. Ethical
standards were upheld in the development of this
review in accordance with the standards set forth
by the institution Ethical Committee.

Review of notable clinical trials

The Effect of Vasodilator Therapy on Mortality in
Chronic Congestive Heart Failure (V-HeFT) trial
was the first study to define benefits in mortality of
any drug in HF patients.2? This double-blind study
randomized male patients with CHF, reduced
exercise tolerance, left ventricular ejection fraction
(LVEF) < 45% or evident vasodilation to one of
three groups: hydralazine/ISDN, prazosin, or
matched placebo. Hydralazine/ISDN was the only
treatment that demonstrated a statistically signifi-
cant reduction in mortality up to 2 years when
compared with placebo (p < 0.028).27 These
results suggested further explanation behind the
etiology of HF with regards to peripheral vasocon-
striction. Of note, the study did not report the per-
centages of African American patients.

A later study, Comparison of Enalapril with
Hydralazine/Isosorbide Dinitrate in the Treatment
of Chronic Congestive Heart Failure (V-HeFT II),
involved patients with evidence of cardiac dysfunc-
tion and reduced exercise tolerance.?8 Of note, 27%
of the study participants were African American.
Patients already taking digoxin and diuretics contin-
ued those therapies and were randomized to one of
two treatment groups: enalapril 20 mg daily or
hydralazine/ISDN 300-160 mg daily. Results
revealed a significantly lower reduction in mortality
after 2 years in the enalapril group compared with
the hydralazine/ISDN group (p = 0.016). This out-
come was attributed to the reduction in sudden

death in the enalapril group, which was most evi-
dent in patients with New York Heart Association
(NYHA) class I-II HF. In contrast, body oxygen
consumption at peak exercise was increased by
hydralazine/ISDN treatment (p < 0.05), and LVEF
increased more (p < 0.05) during the first 13 weeks
in the hydralazine/ISDN group. This supports the
need for additional trials that compare the efficacy
of these two therapies in African American patients
with NYHA class I-II HF, considering that evi-
dence supports hydralazine/ISDN in this patient
demographic for NYHA class III-IV. Doing so
could enhance our understanding of targeted-ther-
apy algorithms for African Americans.

An additional trial, The Studies of Left Ventricular
Dysfunction (SOLVD), investigated the impact
of enalapril on reducing mortality in patients with
HFrEF who were naive to any angiotensin-con-
verting enzyme inhibitor (ACE-I).” The primary
objective was to assess the effect of enalapril on
mortality. Secondary objectives included hospi-
talization for CHF, the incidence of myocardial
infarction (MI), mortality due to specific causes,
and a combined analysis of mortality and morbid-
ity. Treatment with enalapril or placebo was initi-
ated at 2.5 mg or 5 mg twice daily based on the
physician’s clinical judgment and the patient’s
condition, and the dose was maximally titrated to
10 mg twice daily when clinically feasible. The
findings revealed a 16% risk reduction [95% con-
fidence interval (CI) 5-26%; p = 0.0036] in all-
cause mortality at the end of the scheduled follow
up for patients in the treatment group. The most
significant difference in mortality between treat-
ment and placebo groups occurred within the first
24 months, whereas differences thereafter were
similar. There was an 18% risk reduction (95%
CI 6-28%) in the number of CV deaths in the
treatment group, with the most significant differ-
ence in mortality attributed to progressive HF
(22% risk reduction for enalapril group, 95% CI
6-35%). While this trial demonstrates a signifi-
cant reduction in overall mortality and hospitali-
zations for CHF in patients treated with an ACE-I
in addition to their conventional therapy, only
about 15% of the study population comprised
African American patients. Although there were
no racial or ethnic differences in the efficacy of
enalapril in reducing mortality and preventing the
development of HF, African Americans were at a
44% increased risk of hospitalizations (p < 0.005)
compared with White patients. This suggests a
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strong need for additional prospective studies
that examine CV outcomes for African Americans
treated with an ACE-I for CHF.

Though not first line, MRAs are utilized in CHF
therapy to aid in the reduction of worsening mor-
bidity and mortality. Current guidelines recom-
mend the use of these agents, namely spironolactone,
in HF7EF patients who are on maximally tolerated
doses of conventional HF therapy and have mild to
severe symptoms of CHF.25:26 Eplerenone, an addi-
tional MRA, is generally reserved for patients who
are unable to tolerate spironolactone due to gyneco-
mastia and sexual dysfunction but will not be dis-
cussed in detail in this review. Data on whether or
not race influences the clinical efficacy of MRAs in
patients with CHF are limited. The association
between clinical efficacy in African Americans tak-
ing MRAs was studied in a double-blind, rand-
omized, placebo-controlled trial that was designed
to assess the efficacy of spironolactone on prevent-
ing all-cause mortality and cardiac-related hospitali-
zations in patients with NYHA class III-IV CHF.°
The findings revealed that spironolactone was asso-
ciated with a 30% reduction in the risk for all-cause
mortality [adjusted hazard ratio (HR) 0.70; 95% CI
0.59-0.82] and a 36% reduction in the risk for car-
diac-associated death or hospitalization (adjusted
HR 0.64; 95% CI 0.55-0.74) in non-African
Americans. By contrast, spironolactone was associ-
ated with no clinically significant effect on all-cause
mortality (adjusted HR 0.87; 95% CI 0.47-1.59) or
cardiac-associated death or hospitalizations
(adjusted HR 1.18; 95% CI 0.72-1.94) in African
Americans. There was also no added benefit of
spironolactone in African Americans even after
making adjustments for covariate interactions.®
Changes in blood pressure from baseline were simi-
lar between African Americans and non-African
Americans at the second follow up and throughout
duration of the study. This trend suggests that blood
pressure management alone does not suffice for the
prevention of worsening morbidity and mortality,
and that African Americans who remain sympto-
matic may be provided with limited benefit when
spironolactone is added to their medication regi-
men. It is worth noting that this perceived lack of
efficacy with spironolactone for African Americans
may have been influenced by the study not achiev-
ing adequate power for the secondary analysis. In
current practice, MRAs are often prioritized over
other second-line agents, possibly an approach that
does not garner the largest benefit for African

American patients based on findings from Pitt ez al.®
Evidence from this trial demonstrates the need for
additional adequately powered studies that provide
for enhanced, tailored approaches of care for African
Americans. Doing so is necessary to reduce their
disproportionate burden of HF and resultant
complications.

The Valsartan Heart Failure Trial (Val-HeFT)
examined patients with history of NYHA class
II-IV HF7EF receiving at least 2 weeks of a fixed-
dose regimen including ACE-Is, diuretics, digoxin,
or BBs.!! The primary endpoint was mortality,
and the combined endpoint of mortality and mor-
bidity was defined as cardiac arrest with resuscita-
tion, hospitalization for HF, or administration of
intravenous inotropic or vasodilator drugs for 4
hours or more without hospitalization. Secondary
endpoints included the changes from baseline in
ejection fraction, NYHA functional class, quality
of life, and signs and symptoms of HF after initia-
tion of angiotensin-receptor blocker (ARB) ther-
apy. The findings revealed that mortality between
the two groups was similar, whereas the incidence
of the combined endpoint was 13.2% lower with
valsartan as compared with placebo (relative risk,
0.87;97.5% CI 0.77-0.97; p = 0.009).!! Of note,
valsartan had favorable effects in patients receiv-
ing an ACE-I, BB, or neither but deleterious
effects in patients receiving both. The Val-HeFT
trial comprised a population of approximately 7%
Black patients, and the effect of valsartan was not
statistically significant in this subgroup (relative
risk, 1.11; 95% CI 0.77-1.61). This further reiter-
ates the need for additional prospective studies in
this patient population.

The Beta-blocker Evaluation of Survival Trial
(BEST) compared bucindolol with placebo in 2708
patients, 23% of which were African American.!?
This study included patients with NYHA class 11—
IV on optimal medical therapy and HF7EF. The
primary endpoint was the incidence of all-cause
mortality. Patients were either randomized to pla-
cebo or bucindolol 3 mg twice daily, titrated to 50
mg twice daily or 100 mg twice daily for patients
weighing greater than 75 kg. The primary outcome
of all-cause mortality occurred in 30% of the bucin-
dolol-treated patients and 33% of the placebo-
treated patients (p = 0.13). What is of particular
relevance to this review is that African American
patients did not benefit from bucindolol (HR for
death 1.17; p = 0.27) while non-African Americans
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did demonstrate survival benefit (HR 0.82, p =
0.01). While the reason for the lack of benefit on the
primary endpoint is uncertain, it is thought that the
large proportion of African Americans in this trial
may have influenced this result. In contrast, carve-
dilol was superior to placebo for each racial cohort
(p < 0.05) in reducing risk for worsening HF and
improving functional status, ejection fraction and
global assessment in the US Carvedilol Heart
Failure Trials Program.?® This study included 217
Black and 877 non-Black patients (NYHA class 11—
IV with LVEF < 35%) randomized to carvedilol
(6.25-50 mg twice daily) or placebo for up to 15
months.2° Although current guideline-directed
medical therapy prioritizes BBs for patients with
HEFYEF, the discordant findings between BEST and
the US Carvedilol Heart Failure study raise ques-
tions regarding whether the benefits seen with
carvedilol would also be seen with other BBs (e.g.
bisoprolol) in African Americans: A subgroup anal-
ysis of 207 Black patients in the Metoprolol CR/XL
Randomized Intervention trial in Congestive
Heart Failure (MERIT-HF) found no significant
differences for various outcomes of all-cause and
CV-related death (p > 0.05 for all).3! Furthermore,
direct comparisons of BBs to other therapies such as
hydralazine/ISDN in African Americans would pro-
vide more evidence and guidance for place in ther-
apy of BBs.

While the previously discussed trials involve dis-
proportionate inclusion of African Americans, the
African American Heart Failure Trial (A-HeFT) is
particularly notable because it provides the most
robust evidence for African Americans with HF.!7
A-HeFT compared hydralazine/ISDN (n = 518)
with placebo (z = 532) as an adjunctive agent to
conventional therapy. Patients were included if
they self-identified as Black, had a diagnosis of
NYHA class III-IV HF for at least 3 months, and
were receiving standard CHF therapy (i.e. ACE-I/
ARB or BBs) for at least 3 months prior to enroll-
ment. The initial dose of hydralazine/ISDN was
one tablet (20/37.5 mg) three times daily (TID)
and was titrated to two tablets TID in select
patients, based on tolerability. The primary end-
points were all-cause mortality, CHF hospitaliza-
tions during the 18-month study duration, and
change from baseline in quality of life as measured
by the Minnesota Living with Heart Failure ques-
tionnaire. The study was terminated prematurely
due to significantly higher number of deaths in
the placebo group (54 deaths in placebo group
versus 32 deaths in hydralazine/ISDN group).
The hydralazine/ISDN group demonstrated a 43%

improvement in survival (p = 0.01). Furthermore,
the rate of first hospitalization in the hydralazine/
ISDN group was reduced by 33% (p = 0.001) and
quality-of-life scores were more significantly
improved in the hydralazine/ISDN group as com-
pared with placebo (=5.6 £ 20.6 wversus —2.7 *=
21.2;5p = 0.02). Treatment with the study medica-
tion also resulted in a reduction of systolic blood
pressure (—1.9 mmHg, p = 0.02) and diastolic
blood pressure (—2.4 mmHg, p < 0.001) when
compared with placebo (+1.2 mmHg; p = 0.02
and +0.8 mmHg; p < 0.001, respectively). Of the
patients in the treatment group, 21% discontinued
the medication due to intolerable adverse effects as
compared with 12% of patients in the placebo
group. The major adverse events were headache
(47.5% wersus 19.2%; p < 0.001) and dizziness
(29.3% wersus 12.3%; p < 0.001). These findings
support the use of hydralazine/ISDN in African
Americans as an effective adjunctive, combination
therapy for the management of NYHA class III-IV
HF in terms of reducing hospitalizations and all-
cause mortality. To date, there are no studies
investigating use of hydralazine/ISDN in earlier
stages of disease in African American patients.

In a subsequent subanalysis of the A-HeFT trial,
Ghali and colleagues investigated the potential
additive effects of ACE-I/ARBs and BBs with
hydralazine/ISDN.3° The percentages of patients
managed on ACE-I was 78%, ARBs 28%, ACE-I
and/or ARBs 93%, and BBs 87%. In the patients
receiving treatment drug, the use of ACE-I and/or
ARBs was not associated with a significant reduc-
tion in mortality or first CHF hospitalization (HR
0.72; 95% CI 0.35-1.37), whereas the use of BBs
demonstrated a 38% reduction in mortality or first
CHF hospitalization (HR 0.62; 95% CI 0.34—
0.96).30 There was a strong trend of reduction,
although not statistically significant, in mortality or
first CHF hospitalization among patients who were
treated with ACE-I or ARB (HR 0.63; 95% CI
0.31-1.07), and a statistically significant 42%
reduction among patients treated with BBs (HR
0.58; 95% CI 0.34-0.79). Furthermore, it was
found that there was no significant effect within
both the treatment and placebo groups for patients
who were being managed on ACE-I or ARB in
terms of the primary endpoint composite score of
mortality, CHF hospitalization, and change in
quality of life from baseline. The use of BBs did
demonstrate significantly improved outcomes for
the composite scores in both the treatment (p =
0.016) and placebo (p < 0.001) groups. It is impor-
tant to note that the small sample size of individuals
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not taking ACE-Is or ARBs poses a challenge to
guaranteeing that any significant effect observed
could be a result of chance and should therefore be
viewed as hypothesis generating only. This study
reveals the need to clarify whether BBs and hydrala-
zine/ISDN should be prioritized over ACE-I or
ARB therapy in African Americans with CHF, and
whether earlier initiation of BBs or hydralazine/
ISDN (e.g. CHF prevention and HFpEF) would
be beneficial. Additional, prospective, randomized-
controlled trials could expand the clinical utility of
these medication therapies and potentially contrib-
ute to clinically meaningful reductions of the onset
of CHF in this patient population. Studies that
investigate this clinical question could contribute
novel approaches to the management of CHF in
African Americans, reduce the overall burden of
the disease, and impose significant reductions in
healthcare costs and resources.

Ivabradine is indicated to reduce the risk of hos-
pitalization for worsening HF in patients with
stable, symptomatic CHF with LVEF < 35%,
and in sinus rhythm with resting heart rate = 70
bpm. Two notable trials examining ivabradine
use, Ivabradine in Patients with Stable Coronary
Artery Disease and Left Ventricular Systolic
Dysfunction (BEAUTIFUL) (z = 10,917) and
Systolic Heart failure treatment with the If
inhibitor Ivabradine Trial (SHIFT) (z = 6558),
were 98.1% and 89% comprised of Whites,
respectively.1%:20 Qverall, little evidence exists
for African American HFrEF patients using
ventricular rate-reducing agents, such as ivabra-
dine and digoxin.25:26 The earlier Jackson Heart
Study found that elevated heart rate is associ-
ated with increased HF hospitalizations in
African Americans, thus conferring an even
greater necessity to evaluate the clinical utility
of nonbeta-blocking agents, particularly ivabra-
dine.3! Considering the ambiguity of beta-
blocker benefit to African American HFrEF
patients as seen in the BEST Trial, further eval-
uation of alternate mechanisms of ventricular
rate reduction is especially warranted in this
population. Further evaluation of these rate-
reducing agents is vital to the clinical under-
standing of reducing hospitalizations, improving
symptomology, and enhancing quality of life in
African American HFrEF patients, especially
in patients with sustained elevated heart rate
despite optimal beta-blocker therapy.

The United States Food and Drug Administration
approved sacubitril-valsartan, an ARNI, in 2015

for the treatment of HF in patients with reduced
ejection fraction and NYHA class II-IV symp-
toms based on findings from the PARADIGM-HF
trial.?? Sacubitril-valsartan is a combination med-
ication containing a neprilysin inhibitor (sacubi-
tril) and ARB (valsartan). Neprilysin is shown to
be a potential therapeutic target in HF and hyper-
tension due to its protective cardiorenal, vasodila-
tory, natriuretic, and diuretic properties.3? The
PARADIGM-HF trial demonstrated a clinically
significant reduction of 20% in CV-associated
deaths and hospitalization when compared with
enalapril, which was also found to be independ-
ent of age and severity of disease, but evaluated a
population which was around 5% Black.??> The
rate of adverse events was comparable between
treatment groups.

In PARADIGM-HF, enalapril was dosed at 10 mg
twice daily, while the valsartan component of the
combination with sacubitril was titrated to 160 mg
twice daily. The PIONEER-HF trial compared a
target dose of enalapril 10 mg twice daily to sacubi-
tril/valsartan 97 mg/103 mg twice daily, but in
acute decompensated HF.2¢ This trial had a
higher percentage of Black patients (about 36%).
The primary outcome measure for PIONEER-HF
was N-terminal pro-B-type natriuretic peptide
(NT-proBNP), a biomarker of neurohormonal
activation, hemodynamic stress, and cardiovascular
events. After 1 week of therapy, sacubitril/valsartan
reduced NT-proBNP more than enalapril (time-
averaged percent change —46.7% and —25.3%,
respectively, p < 0.001). Rehospitalizations for HF
were also lower for sacubitril/valsartan (8%) com-
pared with enalapril (13.8%; HR 0.56; 95% CI
0.37-0.84). A subgroup analysis revealed more
NT-proBNP lowering in Black patients with sacu-
bitril/valsartan compared with enalapril (ratio of
change 0.72; 95% CI 0.57-0.89), similar to the
effect seen in White patients (ratio of change 0.68;
95% CI 0.58-0.80). Rates of worsening renal func-
tion, hyperkalemia, and symptomatic hypotension
were similar between groups. There was one con-
firmed angioedema in a white patient taking
sacubitril/valsartan, and there were six (all
black patients) in the enalapril group, which is
unsurprising given that ARBs tend to have lower
rates of angioedema compared to ACE-Is. The
PIONEER-HF study enhances our understanding
of sacubitril/valsartan in African Americans, but it
is still unclear how this novel therapy measures up
against other treatments with established data in
this population (e.g. hydralazine/ISDN) across the
spectrum of NYHA classes.
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Summarizing the gap

Many principles of HF treatment remain unclear
for African American patients. For instance, some
clinicians may be inclined to maximize thiazide and
dihydropyridine—CCB therapy in African American
patients with HFpEF if they demonstrate a favora-
ble response for hypertension. This approach may
prevent further cardiac remodeling from uncon-
trolled blood pressure and therefore obviate the
need for RAS inhibitor or BB therapy at earlier
stages of disease. However, further HFpEF research
is needed, and the role of hydralazine/ISDN in
HFpEF and NYHA classes I-II remains unclear.

In HF7EF patients, until further evidence is avail-
able, RAS inhibitor and BB therapy should
remain a cornerstone of therapy. However, it is
imperative for future research to question whether
hydralazine/ISDN and BB optimization should
precede RAS inhibitor or ARNI therapy in HFrEF
African Americans, as suggested by Ghali er al.30
As mentioned previously, MRAs, digoxin, and
ivabradine have limited evidence for HF in the
African American population.

Novel strategies for African American patients
should be considered, such as targeting endothelial
function abnormalities. Adequately powered stud-
ies, ideally, head-to-head trials, with higher percent-
ages of African Americans, are needed to determine
which agents confer harm, benefit, or neutral effect.
Expert panels should consider recommending cau-
tion when selecting from drug classes in which spe-
cific agents have little evidence or have demonstrated
lack of efficacy in African American patients.
Moreover, it is imperative for clinicians to consider
the demographics of signature HF trials when devel-
oping treatment plans for their patients, particularly
those who are African American.

Conclusion

Further studies are needed for a more meaningful
understanding of how best to treat HF in African
American patients with multifactorial clinical
approaches that fully consider higher burdens of
certain comorbidities (e.g. chronic kidney dis-
ease, diabetes, hypertension), lifestyle differences,
and physiological differences (e.g. RAS abnor-
malities) in this population.
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