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Abstract

Beta blockers and renin-angiotensin-aldosterone-inhibitors (RAAS-i) including angiotensin-converting enzyme inhibitors
(ACEISs) and angiotensin II receptor blockers (ARBs) have been a mainstay of guideline-based medical therapy for heart failure
with reduced ejection fraction (HFrEF) for decades. However, initial evidence supporting each of the aforenoted class of drug for
heart failure indications was largely found independently of the other two classes with the exception of the addition of BBs to
ACEIs. In the initial ACEI trials for HFrEF, few participants were on BBs as BBs were seen as contraindicated in HFrEF at the
time. The seminal BB in HFrEF trials had high prevalence of ACEIs use as ACEIs for HF were standard of care by then, but
ARBs as a class were still in their infancy. We closely examine the evidence for combinations of BB and ACEIs versus ARBs in
HFTEF. In doing so, we demonstrate the lack of evidence for consideration of ARBs to be interchangeable with ACEIs when used
in combination with BB and provide evidence that calls in to question the validity of assuming benefits from each drug class are
independently cumulative, widening the gap between ACEIs and ARBs when used with BBs. Modern guidelines should
emphasize this lack of evidence for the combination use of ARB and BB in HFrEF, except for candesartan. Even as practice
moves towards the widespread uptake of angiotensin receptor-neprilysin inhibitors (which contain the ARB valsartan) in heart
failure, the distinction has important implications for the ongoing role of combination therapy with BB, which thus far has been
assumed, but not proven.
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Introduction

Beta blockers (BBs) in combination with renin-angiotensin-
aldosterone-inhibitors (RAAS-i), including angiotensin-
converting enzyme inhibitors (ACEIs) and later angiotensin
IT receptor blocker (ARBs), have long been the mainstay of
guideline-based management of reduced ejection fraction
heart failure (HFrEF). The 2017 American College of
Cardiology/American Heart Association/Heart Failure
Society of America (ACC/AHA/HFSA) Focused Update of
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the 2013 ACC/AHA Guideline for the Management of Heart
Failure offer a class 1 recommendation with the highest level
of evidence (A) for “inhibition of RAAS with either ACEIs or
ARBEs in conjunction with beta blockers (BBs) for patients
with chronic HFTEF to reduce morbidity and mortality.” [1]
These guidelines specify that the use of ARBs is recommend-
ed in patients intolerant to ACEIs and for patients already
tolerating ARBs (class of recommendation (COR) =1, level
of evidence (LOE) = A) [2]. Conversely, the 2016 European
Society of Cardiology (ESC) Guidelines for the management
of heart failure give a COR = 1, LOE = a recommendation for
an “ACEIL... in addition to BB for symptomatic patients with
HFrEF” but only a COR =1, LOE = B recommendation for
“ARB...to reduce the risk of HF hospitalization and cardio-
vascular death in symptomatic patients unable to tolerate an
ACEL” Additionally, the ESC gives a COR =1 indication for
ARB only for HFrEF patients unable to tolerate ACEIs, and
gives a COR =11, LOE = B recommendation for the use of
ARBs in patients with HF who are symptomatic despite treat-
ment with a BB and unable to tolerate mineralocorticoid
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receptor antagonists (MRAS) [3]. In clinical practice, ACEIs
and ARBs are often treated interchangeably, with clinicians
confusing hypertension and HFrEF indications [4]. The emer-
gence of angiotensin receptor-neprilysin inhibitors (ARNIs)
may seem to make the difference between ACEIs and ARBs
in conjunction with BB moot for many HF patients; however,
for those who cannot tolerate ARNISs, the distinction remains
important. Additionally, the unproven benefit for combination
use of BB and ARB may have implications for the role of BBs
used in conjunction with ARB-containing ARNIs. By
reviewing the seminal HF trials with specific attention paid
to subgroup analysis of patients who were also on BB, we
hope to drive home the fallacy in the misbelief that the com-
bination of ARBs and BBs is equivalent to ACEIs and BBs.

Historical Context (Fig. 1)
Beta Blockers

For the first decades of their availability, BBs were contrain-
dicated in HF as they were presumed to worsen HF due to
negative inotropy; prior to the BB and RAAS-i era, a combi-
nation of digoxin and diuretics was the standard of care [5].
Waagstein first presented clinical data in 1975 challenging
BBs contraindication in HF by treating 7 patients with con-
gestive HF with alprenolol or practolol [6]. Following this, a
1980 study treated 28 patients with HFrEF with either
practolol, alprenolol, or metoprolol. The treated patients
showed an improvement in cardiac function, which was con-
firmed in a retrospective comparison to matched controls [7,
8]. In 1985, the first randomized controlled trial of metoprolol
in idiopathic dilated cardiomyopathy demonstrated both the
tolerability of and functional improvement with BB use in
chronic congestive heart failure [9]. The larger metoprolol in
Dilated Cardiomyopathy Trial in 1993 confirmed this finding
[10]. In 1994, the Cardiac Insufficiency Bisoprolol Study
(CIBIS) study established the role of bisoprolol in heart fail-
ure, showing improved functional status and decreased hospi-
talization, however, no statistically significant mortality bene-
fit was noted [11]. By the mid-1990s, BBs still did not have
widespread acceptance for the treatment of HF. The 1995
ACC/AHA heart failure guidelines still described BBs in
chronic HF as investigational [6, 12]. In 1999, two seminal
trials of BBs in HF were released: the Cardiac Insufficiency
Bisoprolol Study-II (CIBIS-II) study [13], the first trial to
establish the mortality benefit of bisoprolol in HF, and the
Metoprolol CR/XL Randomized Intervention Trial in
Congestive Heart Failure (MERIT-HF) trial [14], which
established the mortality benefit of metoprolol succinate in
heart failure. By the 2001 update of the ACC/AHA heart
failure guidelines, as well as the 2001 ESC chronic heart fail-
ure guidelines, BBs in conjunction with ACEIs were made to
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be standard of care in heart failure management [15, 16].
Although a twentieth-century drug, it was not until the
twenty-first century that BBs become the bedrock of HF man-
agement that they are today.

RAAS Inhibitors

In 1981, the first orally available ACEI, captopril, was re-
leased [17]. ACEIs’ role in HF management was more imme-
diately pursued and clearly demonstrated by the Cooperative
North Scandinavian Enalapril Survival Study
(CONSENSUS) [18] (1987) and Studies of Left Ventricular
Dysfunction trial (SOLVD) [19] (1991) which were placebo-
controlled trials showing significant reduction in HFrEF mor-
bidity and mortality in patients treated with enalapril. The
1992 Survival and Ventricular Enlargement (SAVE) trial went
on to demonstrate mortality benefit in patients with acute MI
and asymptomatic LV dysfunction treated with captopril [20].

ACEIs became a cornerstone of HF treatment by the re-
lease of the 1995 ACC/AHA heart failure guidelines [12]. The
1997 ESC Working Group on Heart Failure additionally rec-
ommended ACEIs in all symptomatic heart failure patients
[21]. In 1995, the first ARB, losartan, was cleared for use by
the Food and Drug Administration (FDA) [22]. Given its ac-
tion on RAAS inhibition, there was early interest in the use of
ARBs for HFTEF. As of the early 2000s, its use in chronic
HFrEF was a class Ila recommendation in ACEI-intolerant
patients [15].

ACEIs were already accepted as standard of care for HF
when BBs and ARBs were being investigated for use in HF.
Thus, many of the participants in the studies investigating the
use of BBs in HF were already on ACEIs. Only limited num-
bers of study subjects were on ARBs. As ARBs gained accep-
tance, much of the synergy with BBs was assumed based on
existing ACEI data, however, this assumption would go on to
be proven false [4].

Review of Evidence
Beta Blocker Trials

The 2013 ACC/AHA Guideline for the Management of Heart
Failure gives a COR = I, LOE = A recommendation for the
use of three different BBs in the management of HFrEF: car-
vedilol, metoprolol, and bisoprolol [23]. None of the trials on
which these recommendations are based have studied the dif-
ferent effects of ACEIs versus ARBs.

The 1999 CIBIS-II study established the mortality benefits
of BB therapy in heart failure [13]. Adding bisoprolol to stan-
dard HF therapy reduced mortality by 24%. A total of 96% of
the patients enrolled in CIBIS-II were on ACEIs at baseline;
however, there were none on ARBs. Following CIBIS-II, the
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Fig. 1 Timeline of discoveries

Timeline of discoveries and publication of studies for BB, ACEI, ARBs and ARNIs.

and publication of studies for BB, 1948
ACEI ARBs, and ARNIs 1963

Differentiation of alpha and beta agonism |
First BB, pronethalol released

1965 | Propranolol released

1973 | BB gets FDA indication for hypertension

1975 | Earliest use of BB in HF by Waagstein, still viewed as contraindicated in HF

1976 | Atenolol released

1981 | Captopril released

1982 | Metoprolol approved for medical use

1987 | CONSENSUS demonstrates mortality reduction with enalapril over placebo in HF
1991 | SOLVD demonstrates mortality reduction with enalapril over placebo in HF

1992 | SAVE demonstrates mortality reduction with captopril over placebo

in patients with acute MI and asymptomatic LV dysfunction

1995 | ACC/AHA heart failure guidelines call for ACEIs as standard of care for HF treatment
1995 | Losartan released

1997 | ESC Working Group on HF recommend ACEIs for all symptomatic HF patients

1999 | CIBIS-II Study establishes mortality benefit of BB in HF

1999 | MERIT-HF demonstrates metoprolol succinate improves survival in HF patients

2000 | ELITE II demonstrates overall no mortality difference in HF between losartan and

captopril arms, but high mortality seen in sub-group on BB

2001 | ACC/AHA and ESC HF guidelines recommend BB therapy for chronic HFtEF
2001 | Val-HeFT Trial compares the addition of valsartan to HF patients already on

combinations of ACEI, BB or neither

2002 | OPTIMAAL shows trend toward higher cardiac death in post-acute MI patients

with HF in losartan group compared to captopril

2002 | COPERNICUS demonstrates mortality benefit of carvedilol in severe HFrEF in

patients on ACEI or ARB

2003 | CHARM-Alternative shows reduction of composite CV death and HF admission

with candesartan over placebo in ACEI intolerant patients

2014 | PARADIGM-HF shows mortality benefit for sacubitril-valsartan (ARNI) over enalapril in HFrEF
2015 | Sacubitril-Valsartan awarded FDA approval for treatment of HFrEF

MERIT-HF trial established the mortality benefits of metopro-
lol succinate in patients with HFrEFF [14]. Most of the pa-
tients (89%) in the MERIT-HF randomized to the intervention
arm were on ACEISs prior to enrollment, compared to only 7%
(n=133) on ARBs. There was no subgroup analysis compar-
ing these two groups. Similarly, the Carvedilol Prospective
Randomized Cumulative Survival (COPERNICUS) study,
which studied carvedilol in severe HFrEF, mandated all pa-
tients be on an ACEI or ARB (if tolerated), however, there
was not any subgroup analysis on the differential outcomes of
these subgroups [24]. The only other trials that studied BB use
in heart failure and enrolled patients on both ACEI and ARBs
were the Carvedilol or Metoprolol European Trial (COMET)
[25] (2003) and the Study of the Effects of Nebivolol
Intervention on Outcomes and Rehospitalizations in Seniors
with Heart Failure (SENIORS) [26] (2005) trials. In COMET,
there was a 91-92% background ACEI use and 6-7% back-
ground ARB use. A total of 81.7% and 6.2% of patients in
SENIORS were on ACEIs and ARBs respectively. Only these
four trials reported the number of enrolled patients on ARBs
and none of these trials included this population as a pre-
defined subgroup to be analyzed. The combination of BBs
and RAAS-i has become the foundation of HF management,
but the number of patients on ARBs in the seminal trials for
BB use has been extremely low, and as abovementioned, none
of'the four trials have included patients on this combination as
a part of the pre-defined subgroups for analysis.

ACEI and ARB Trials

Soon after the release of ARBs, a number of trials seemed to
demonstrate the interchangeability of ACEIs and ARBs for
HF. However, many did not have substantial concurrent BB
use, and few reported subgroup analyses stratified by BB use.
In one of the earliest trials comparing ACEIs and ARBs,
Dickstein et al. randomized 166 chronic HF patients to enal-
april or losartan and found no significant difference in exercise
capacity, dyspnea-fatigue index, or biochemical markers. A
total of 30% of the ARB and 11% of the patients in the
ACEI arms were on BBs, but subgroup analysis was not re-
ported [27]. The 1997 Evaluation of Losartan in the Elderly
(ELITE) trial randomized 722 ACEI naive patients with HF to
losartan versus captopril and showed a trend towards a reduc-
tion in the composite endpoint of death or HF admission in the
ARB arm at 48 weeks (9.4% vs 13.2%, p =0.075); however,
this was not statistically significant. A total of 63% and 55%
of the ACEI and ARB groups respectively were on BBs, but
subgroup analysis was not provided [28]. In 2002, the Heart
Failure Valsartan Exercise Capacity Evaluation (HEAVEN)
trial randomized patients with mild to moderate HF to either
enalapril or valsartan (after being on a stable dose of ACEI)
and demonstrated that valsartan was as effective as enalapril in
terms of improvement in exercise capacity after 12 weeks. A
total of 52% of participants were on BBs; however, subgroup
analysis was not reported [29]. The Candesartan in Heart
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failure: Assessment of Reduction in Mortality and morbidity
(CHARM-Alternative) trial in 2003 randomized 2028 HFrEF
patients intolerant to ACEISs to candesartan versus placebo and
found a reduction in composite cardiovascular death and HF
admission (unadjusted HR 0.77, 95% CI 0.67-0.89, p=
0.0004). Fifty-five percent of each arm were on baseline BB
therapy, subgroup analysis was not performed [30].

The Randomized Evaluation of Strategies for Left Ventricular
Dysfunction Pilot Study (RESOLVD) (2003) studied the effects
of metoprolol XL versus placebo on patients on either
candesartan, enalapril, or a combination of candesartan plus enal-
april. Ultimately, the combination of candesartan, enalapril, and
metoprolol was shown to have a beneficial effect compared to
either of the other combinations. However, there was no sub-
group analysis comparing candesartan plus metoprolol versus
enalapril plus metoprolol [31, 32].

Among studies that did offer sub-group analysis, the first
indication that concomitant BB usage may negate the equiva-
lence of ACEIs and ARBs in HF came with the results of the
Losartan Heart Failure Survival Study (ELITE II) (2000) which
randomized 3152 HFrEF patients to losartan versus captopril.
After a mean follow-up of 555 days, there was no difference
between the groups in all-cause mortality, sudden death, and
resuscitated arrest. Concurrent BB use was 20% in each arm.
Subgroup analysis of losartan plus BB versus captopril plus
BB showed an increased risk of death (HR 1.77, CI approximate-
ly 1.1-2.9). No difference was found in the subset of patients not
on BBs. It should be noted that they reported that overall patients
in both arms on BBs did better than those not on BBs; however,
there was no randomization to BB or not [33].

The Valsartan Heart Failure Trial (Val-HeFT trial) (2001)
went on to further examine the effectiveness of various combi-
nations of ARBs, ACEIs, and BBs. A total of 5010 HFrEF
patients were randomized to valsartan or placebo.
Approximately 93% of participants were on concurrent ACEI
treatment and 35% had concurrent BB treatment. Overall, the
valsartan group showed a treatment benefit for composite mor-
bidity and mortality; however, subgroup analysis showed evi-
dence of harm in the combined ACEI + ARB + BB (n=1610)
group with increased death and a trend towards increased com-
bined morbidity and mortality endpoints. Additionally, subgroup
analysis of the valsartan + BB group (n = 140) did not result in
significant improvements over placebo in either morbidity or
mortality but did demonstrate benefit in the absence of BB or
ACEL This is in contrast to evidence of benefit in the combina-
tion of ACEI+ARB without BB [34]. Caution must be exercised
in analyzing these subgroup analyses, particularly given the small
sample size of the valsartan + BB group. However, despite sec-
ondary analysis, Val-HeFT is one of a very few numbers of RCTs
that analyzed combinations of ACEI, ARB, and BB in HF at all,
and for lack of any large RCTs that address the question of ARB
and BB as a primary goal, these findings should not be
disregarded out of hand.
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Seeming to contradict Val-HeFT, CHARM-Added (2003)
randomized 2548 patients with HFrEF already on ACEIs to
candesartan versus placebo, with 55% baseline underlying BB
use and followed for a mean of 41 months. The primary out-
come was a composite of cardiovascular death and hospitali-
zation. It found a reduction in the composite outcome with the
addition of ARB in the BB subset, but not the subset not on
BB. However, this is in the context of ACEI use as a condition
of enrollment and does not demonstrate the efficacy of ARB
plus BB without ACEI [35]. The Optimal Trial in Myocardial
Infarction with the Angiotensin II Antagonist Losartan
(OPTIMAAL) trial (2002) randomized 5477 patients post-
acute MI and HF to losartan versus captopril. The majority
of the patients (79%) were on BB therapy. In both the BB and
non-BB arms, there was a non-statistically significant trend
favoring the ACEI over the ARB with similar effect size.
This was driven by a trend towards higher rate of sudden
cardiac death in the ARB arm [36].

Moreover, a 2012 Cochrane Systematic Review looking at
ARBs compared to placebo for chronic heart failure analyzed
22 double-blind randomized control trials which included a
total of 17,900 patients with reduced EF, and found no reduc-
tion in total mortality (RR 0.87, 95% CI 0.76-1.00) or total
morbidity using hospitalization as outcome (RR 0.94, 95% CI
0.88-1.22) [37]. They did not report on concurrent BB use.

Finally, meta-analyses have used sophisticated statistical
methods to attempt to compare various combinations of heart
failure drugs based on data from various heart failure trials
including many of the aforementioned. A network meta-
analysis by Burnett et al. suggested that the combination of
ARBs and BB has better outcome than ARBs alone; however,
the finding was not statistically significant (HR 0.534, 95%
credible interval 0.254—1.021). In contrast, the combination of
ACEI and BB was demonstrated to be superior to ACEIs
alone (HR 0.684, 95% credible interval 0.561-0.797) [38].
One should note that this would not be considered to be
high-quality evidence as the differences in statistical signifi-
cance may be due to the relatively smaller number of patients
on ARBs compared to ACEIs included for analysis, and dif-
ferences in baseline characteristics as patients were not ran-
domized to BBs.

ARNIs

It is necessary to note that sacubitril-valsartan, the currently
available ARNI, contains an ARB and not an ACEI for con-
cern for unacceptably increased risk of angioedema with ACE
inhibition as was seen with omapatrilat, an earlier abandoned
agent with neprilysin inhibition properties [39]. The 2014
Prospective Comparison of ARNI with ACEI to Determine
Impact on Global Mortality and Morbidity in Heart Failure
(PARADIGM-HF) trial randomized 8442 HFrEF patients
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already on an ACEI/ARB and a BB to sacubitril-valsartan
versus enalapril. The majority (93%) of the patients in both
arms were on BBs. A 2.3% absolute risk reduction of death
was noted in the ARNI group (HR 0.84%, 95% CI 0.76 to
0.93) [40]. Subgroup analysis in the BB group was not per-
formed, but high baseline BB use suggests these results are
extrapolatable to simultaneous BB use in the real world.

Shortcomings and Future Steps

It must be acknowledged that there are significant limitations
in the body of evidence that has directly compared HF out-
comes in patients on BB with either ACEI or ARB. It remains
possible that differences in ACEI and ARB groups were due
to dosing effects as opposed to true class differences. For
example, in ELITE I and II, participants were titrated to only
50 mg of losartan daily however from the HEAAL study, we
know that high dose (150-mg losartan daily) had lower rates
of composite mortality and HF hospitalization than the 50-mg
losartan daily dose (HR 0.9, CI 0.82-0.99, p =0.027) [28, 33,
41]. Beyond differences in study design, no randomized con-
trol studies have directly compared ACEIs and ARBs in con-
text of concurrent BB use for heart failure. While there is some
signal for concurrent BB use attenuating the effect of ARB in
HFrEF in post hoc subgroup analyses, subgroup analysis in-
herently bears increased risk of false-positive findings by vir-
tue of statistical chance. There is also substantial variance in
entrance criteria, follow-up intervals, and endpoint defini-
tions. The role of side effects and subsequent discontinuations
are lost in sub-group analysis. Thus, by no means is the atten-
uating effect of BB when used with ARB seen in some sub-
group analyses definitive proof of harm, however, they should
be a cause for caution. Unfortunately for this specific question,
at this point, it is unlikely that an RCT primarily comparing
ACEI and ARB in HF will ever be performed and definitive
evidence will likely remain elusive.

Additionally, there may be differences within classes that
limit reasonable inference. Currently, evidence only supports
the use of candesartan, as there is no positive data concerning
efficacy and safety about combining BBs with other ARBs for
the indication of heart failure. This is significant, as prescriber
data suggests that real-world practices diverge from the most
closely studied drugs. While some have called for the use of
ARB over ACEI for HTN, we fear that indications may too
casily become confounded. For example, a recent Medscape.
com article was titled “Time to Ditch ACE Inhibitors for
CVD?”; however, the underlying evidence was a meta-
analysis by Messerli et al. specifically looking at the indication
of hypertension, not the much broader label of CVD [42, 43].
In a world where providers are inundated with evidence, head-
lines matter and can unfortunately mislead. Careful evidence-
based approaches are paramount in overcoming these forces.

Providers should remain vigilant in reassessing HF patients on
ARBsS to assure that they were not inappropriately initiated or
not held over from indications prior to HF diagnosis.

Moving forward, questions regarding the combination of
ARB and BB in HF remain relevant as ARB-containing
ARNIs ascend. For the ARNI intolerant, the question remains
unchanged. However, given the scant evidence of positive
effect and limited evidence for the benefit of BB + ARBs
combination in HFTEEF, it is plausible that the addition of BB
to ARB-containing ARNIs provides no net additional benefit,
a significant clinical question heretofore unanswered.
Comparing the majority of the patients that received BB to
the minority that did not receive BB could not help, as now-
adays, when BB treatment is the standard of care, those who
did not receive BB had different risk profile (contraindica-
tions, intolerance, etc.). Although this seems unlikely as BBs
are so established as a cornerstone of HF therapy and ARNIs
appear to be the future of RAAS-i in HF, such tectonic chang-
es sparked by concerns raised in post hoc analyses are not
unheard of.

As an illustrative example of the evolution of guidelines
resulting in the removal of a medication from standard of care
therapy as concurrent therapies advanced, one may look to the
use of intravenous BB in patients presenting with ST-segment
elevation myocardial infarction. For years, guidelines gave
COR = I recommendation for intravenous BB in patients with-
out hypotension, bradycardia, or heart failure. A retrospective
analysis of the Global Utilization of Streptokinase and TPA
(alteplase) for Occluded Coronary Arteries (GUSTO)-I trial
published in 1998 showed that early intravenous atenolol in-
creased mortality and morbidity in patient with ST-segment
elevation myocardial infarction receiving thrombolytic thera-
py [44]. The signal found in the aforementioned post hoc
analysis raised the question addressed by the clopidogrel and
metoprolol in Myocardial Infarction Trial (COMMIT) ran-
domized trial in 2005, showing that early intravenous use of
beta blockers in acute myocardial infarction increased the risk
of cardiogenic shock without affecting mortality, which resulted
in later evolution of guidelines [45]. As RAAS-i in HF pro-
gresses to the ARNI era, more study of the interaction between
ARB containing ARNIs and BB is warranted, and concerns from
the ARB era should not be dismissed out of hand.

Conclusion

The 1990s and early 2000s saw a revolution in the medical
management of HF with the prominence of ACElIs, discovery
of ARBs, and changing role of BBs. These advances were
happening concurrently, and not necessarily in a linear order.
Accordingly, as each agent proved its value independently in
controlled trial settings, initial studies did not necessarily take
into account the concomitant rise of other agents, particularly
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with regard to ARBs and BBs. While early evidence emerged
arguing the similarity of ACEIs and ARBs, when the simul-
taneous use of BB was considered, differences favoring
ACEIs began to materialize.

The combination of ARBs with BBs has not been prospec-
tively compared to ARBs alone or BBs alone. Retrospective
subgroup analysis of the ELITE II and Val-HeFT trials call in
to question the validity of assuming benefits from each drug
class are independently cumulative.

Current ACC/AHA HF treatment guidelines give both ACEIs
and ARBs in conjunction with BBs COR=1 and LOE = A
recommendation status. However, there is not high-quality
RCT data demonstrating the equivalence of ARBs to ACEIs
when used in conjunction with BBs. Preference for ACEI over
ARB is implied in recommendations for use of ARBs for ACEI
intolerant patients; however, it is not explicit as compared to
current ESC heart failure guidelines [1, 3]. There is clear
LOE = A evidence to support the combination of ACEI and
BB in HFrEF; however, no such evidence exists for the combi-
nation of ARB plus BB. One may be tempted to write off this
subtle distinction as ARNIs as a class begins to demonstrate their
potential over ACEIs or ARBs, but for patients who are ARNI
intolerant, this distinction remains important. For those patients
who are on ARBs instead of ACEIs, providers should remain
vigilant that an ACEI contraindication or intolerance truly exists.
Additionally, it remains possible, given that current ARNIs con-
tain an ARB (valsartan) that the combination of ARNI+BB is no
more effective than ARNI without BB. For this question, more
study is warranted.
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