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New Heart Failure Guidelines Could Boost 
Entresto

A new drug to treat heart failure (HF)—
an angiotensin receptor-neprilysin 

inhibitor (ARNI)—should replace current 
therapies for certain patients with mild to 
moderate HF, according to an updated rec-
ommendation from the leading profession-
al medical groups in the United States and 
Europe.
 The American College of Cardiology 
(ACC), the American Heart Association, 
and the Heart Failure Society of America 
published an update in the Journal of the 
American College of Cardiology (JACC). The 
update was timed to coordinate with sim-
ilar guidance from the European Society 
of Cardiology. An editorial in JACC said 

-
mote optimal care for all patients with all 
forms of cardiovascular (CV) disease, to im-
prove outcomes and enhance quality of life 
around the world.”1,2

 Novartis’ Entresto, a combination of val-
sartan and sacubitril, is expected to get a 
sales boost based on the recommendation. 
The key recommendation called for ARNIs 
to replace angiotensin-converting enzyme 
(ACE) inhibitors and angiotensin II recep-
tor blockers to treat patients with stable 
HF, adequate blood pressure, and good 
drug tolerance. ARNIs should not be given 
alongside an ACE inhibitor or to patients 
with a history of angioedema. In HF, the 
heart muscle weakens, causing inadequate 
pumping of blood through the body. Pa-
tients with this condition experience short-
ness of breath, chronic coughing, and loss 
of appetite; they also can experience cogni-
tive symptoms. 
 The societies gave Entresto a “Class I” rec-
ommendation, the highest available, based 
on evidence from the 2014 PARADIGM 
trial, which found a 20% reduction in the 
composite endpoint of CV death or HF hos-
pitalization. In anticipation of the news, No-
vartis announced increased investment in a 
global program of 4 clinical trials over the 
next 5 years, which will evaluate the long-

 The recommendations also said that Am-
-

cial in reducing HF hospitalizations in pa-
tients with symptomatic stable chronic HF 
with reduced ejection fraction,” who are 
being treated according to guidelines and 
met other clinical benchmarks, according 
to a statement from ACC. The committee 
rated the evidence for ivabradine Class IIa.
 “Not every patient is a good candidate for 
every drug; these guidelines can help physi-

said Clyde W. Yancy, MD, MSc, MACC, who 
chairs the guideline writing committee. 

risks of these new therapies so that patients 
at high risk can be directed toward alterna-
tive therapies.”

-
sions of the ACC, see AJMC.com.
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“Not every patient is a good candi-
date for every drug; these guidelines 
can help physicians decide who 

Clyde W. Yancy, MD, MSc, MACC, 
who chairs the guideline writing 
committee. “This document details 

therapies so that patients at high 
risk can be directed toward alterna-
tive therapies.”
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Researchers Discover New Mechanism Related to Heart Failure
Brenna Diaz

D iscovery of a previously unknown 
heart muscle protein and how 

it affects mechanisms related to heart 
failure (HF) may lead to additional treat-
ments for cardiovascular disease, ac-
cording to a study published in Nature 
Communications.
 Cardiologists Dr Matthias Eden and 
Professor Norbert Frey, from the Uni-
versity of Kiel in Germany, recently dis-
covered the Myoscape/FAM40B/STRIP2 
protein and how it directly affects the 
L-type calcium channel (LTCC). Specif-
ically, the Myoscape protein influences 
calcium metabolism and the pumping 
ability of the heart muscle cells.
 “In the absence of Myoscape, heart 

muscle cells in the model system de-
velop a serious impairment of calcium 
channel metabolism, ultimately leading 
to progressive heart failure,” Frey said in 
a statement.
 Combined with the protein actinin 
2, Myoscape stabilizes the LTCC in the 
heart muscle cells at the necessary po-
sition within the cell membrane. Us-
ing Myoscape-depleted morphant ze-
brafish and Myoscape knockout mice, 
the researchers noted that without the 
Myoscape protein, the calcium channel 
metabolism of the heart muscle cells 
became impaired and progressed to ad-
vanced HF. The mice, for example, de-
picted a reduction in LTCC currents, cell 

capacity, and calcium current densities. 
 When artificially increasing the levels 
of Myoscape, the researchers saw that 
the calcium channel currents increased 
as well. As such, Myoscape seems to re-
store previously decreased calcium cur-
rents in failing heart muscle cells.
 “Since patients with severe heart fail-
ure also exhibit reduced levels of Myos-
cape protein in the heart, we believe that 
we have here discovered a critical new 
mechanism for the genesis of heart fail-
ure,” Frey said.
 With this dual discovery, it is  
possible that innovative new treatments 
will follow. ●

High Rates of Heart Failure Among Hispanics/Latinos  
Go Unrecognized
Brenna Diaz

According to recent research, although 
Latino Americans have high rates 

of cardiac dysfunction with a high preva-
lence of diastolic dysfunction, these issues 
are overwhelmingly unrecognized.
 The Latino/Hispanic population has 
high rates of diabetes, obesity, and high 
blood pressure, all of which may lead to 
cardiac dysfunction and, ultimately, heart 
failure (HF). However, few studies have 
focused on this group, and the only other 
large study of cardiac dysfunction within 
the United States looked at older, largely 
non-Hispanic white adults and, perhaps 
due to this oversight, Latino/Hispanics 
have often been considered at low risk for 
cardiac dysfunction.
 The Echocardiographic Study of Lati-
nos (ECHO-SOL), published in Circula-
tion: Heart Failure, evaluated 1818 adults of 
Hispanic/Latino origin aged 45 to 74 years 
from the Bronx, Chicago, Miami, and San 
Diego. Many of those at risk for cardiac 
dysfunction were obese, had high blood 

pressure, had diabetes, and/or reported 
low levels of physical activity. Approxi-
mately 20% were current smokers.
 The project identified 2 types of cardiac 
dysfunction: left ventricular systolic dys-
function (LVSD) and left ventricular dia-
stolic dysfunction (LVDD). In LVSD, the 
left ventricle does not push blood as forc-
ibly as it should; in LVDD, the left ventri-
cle is too stiff in between beats and cannot 
gather enough blood.
 About 49.7% of adults evaluated had 
LVSD, LVDD, or both. The prevalence 
of LVSD was 3.6%, while the prevalence 
of LVDD was 50.3%. The prevalence of 
clinical HF with LVSD was 7.3%, and for  
those with LVDD, 3.6%; clinical HF was 
self-reported.
 Those with LVSD were more frequent-
ly male and current smokers. Those with 
LVDD were more frequently female, had 
hypertension, had diabetes, had a higher 
body mass index, and had renal dysfunc-
tion. Rates of LVDD were higher among 

Latino Americans with Central American 
and Cuban backgrounds. However, 96.1% 
of adults with cardiac dysfunction did not 
realize that they had this problem.
 Carlos J. Rodriguez, MD, MPH, senior 
study author and associate professor of 
medicine and epidemiology at Wake For-
est Baptist Medical Center in Winston-Sa-
lem, North Carolina, said that health 
professionals should have a high level of 
vigilance when monitoring patients of 
Hispanic/Latino origins and a low thresh-
old for intensifying preventative therapies 
in order to avoid future HF. 
 Due to lack of previous research, there 
are no reliable estimates for how many pa-
tients with cardiac dysfunction will devel-
op HF. Researchers plan to continue track-
ing ECHO-SOL participants. “Given that 
Hispanics/Latinos are the largest ethnic 
minority in the United States, with over 51 
million people, they are likely to have a big 
impact on the heart failure epidemic,” Dr 
Rodriguez said in a statement. ●
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Diabetes Drug to Be Tested in Heart Failure
AJMC Staff

A diabetes drug may have benefits 
for individuals with chronic heart 

failure (HF). Boehringer Ingelheim and 
Eli Lilly and Company have announced 
plans to investigate the use of the diabetes 
medicine Jardiance for HF.
 There are plans for 2 outcome trials, tar-
geted to begin within the next 12 months. 
The trials will enroll patients with chronic 
HF, with and without type 2 diabetes. Jar-
diance has demonstrated a reduction in 
the risk of cardiovascular death in a dedi-
cated outcomes trial for patients with type 

2 diabetes who were at high risk of cardio-
vascular events.
 “The EMPA-REG OUTCOME trial 
demonstrated that Jardiance reduces the 
risk of cardiovascular death in diabetes 
patients at high cardiovascular risk, and 
we now look forward to exploring wheth-
er Jardiance can also provide heart failure 
benefits,” Professor Hans-Juergen Woerle, 
global vice president of medicine at Boeh-
ringer Ingelheim, said in a statement.
 The EMPA-REG OUTCOME trial 
found that Jardiance reduced cardiovas-

cular death by 38% and reduced the risk of 
hospitalization for HF in the participants 
by 35%. Patients with diabetes are 2 to 3 
times more likely to develop HF. Overall, 
5.7 million individuals in the United States 
have chronic HF.
 “One in two people with heart failure die 
within 5 years of diagnosis, so there is cur-
rently a compelling need for an effective 
therapy to treat those suffering from this 
condition,” said Javed Butler, MD, MPH, of 
Stony Brook University Hospital. ●

Risk of Heart Failure Increases After Myocardial Infarction
Priyam Vora

Anew study published in JAMA Car-
diology finds a strong association be-

tween coronary artery disease (CAD) and 
the occurrence of heart failure (HF) after 
myocardial infarction (MI). Put simply, 
a first heart attack is more likely to lead  
to HF in patients when the burden of 
CAD increases.
 To understand this association, Yariv 
Gerber, PhD, and fellow researchers eval-
uated angiographic CAD and subsequent 
HFs in a well-defined community of pa-
tients who have suffered a first heart at-
tack. They conducted a population-based 
cohort study among 1922 participants. All 
the participants had an incident MI diag-
nosed from 1990 through 2010, and they 
had no prior history of HF. Certain med-
ical factors—such as cardiovascular risks, 
comorbid conditions, MI characteristics, 
and acute interventions at the time of in-
cident MI—were also determined. Other 
lifestyle factors considered were smoking 
habits, body mass index, hypertension, di-
abetes, and hyperlipidemia.
 Out of the total participants, the mean 
age was 64 and 65% were men. After fol-
lowing up with the participants through 
early 2013, the researchers found that  

588 (nearly 30%) of the participants devel-
oped HF.
 The investigators determined the extent 
of angiographic CAD at baseline and cat-
egorized the disease burden according to 
the number of major epicardial coronary 
arteries with 50% or more lumen diameter 
obstruction. Compared with patients with 
0 or 1 blocked artery, those with 2 blocked 
arteries had a significantly increased risk 
for HF. In patients with 3 blocked arter-
ies, the risk was much higher. This in-
creased risk occurred independently of 
recurrent MI, and it did not change with  
HF subtypes.

Heart Failure After MI Often Neglected
After following up on a study population 
of nearly 2000 patients who had a heart 
attack, no prior HF history, and a baseline 
angiographic assessment, it was found 
that at least 30% of the patients developed 
HF. The burden on the heart increases af-
ter incident MI. The association between 
angiographic CAD and incidence of HF 
was significant and clinically substantial.
 Thus, an increasing extent of CAD, as 
detected by angiography at the time of the 
first MI, is an indicator of HF incidence 

during long-term follow-up, said Dr Ger-
ber, the lead author of the study.
 In the past 20 years, the epidemiology 
of MI has vastly changed. Even though 
progress in acute treatment has improved 
short-term survival rates, HF remains fre-
quent in the long-term, ultimately leading 
to excess mortality. It is not only import-
ant to restore vessel patency, but also to 
understand the contemporary mecha-
nisms leading to its development. Un-
derstanding this is crucial to preventing  
the development of HF after an incident 
heart attack.
 “Our study provides insight into the 
prognostic role of the extent of CAD at the 
time of first MI in the development of HF, 
as well as on the mechanisms involved,” 
concluded Dr Gerber. “The present find-
ings underscore the importance of further 
investigations into processes taking place 
in the transition from the initial myocar-
dial injury to heart failure.”●
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Few Americans Follow All 4 Elements of a Heart-Healthy Lifestyle
Jackie Syrop

A new study finds that fewer than 3% 
of Americans are active enough, eat 

a healthy diet, are nonsmokers, and have 
a healthy weight and percentage of body 
fat—the 4 important elements of a heart-
healthy lifestyle that are promoted by the 
American Heart Association’s Strategic Im-
pact Goal for 2020 and Beyond. The study, 
published in the April 2016 issue of Mayo 
Clinic Proceedings, differs from previous 
studies that have examined these lifestyle 
characteristics separately because it exam-
ines the independent and combined effects 
of the 4 healthy lifestyle characteristics on 
markers of cardiovascular disease.
 Paul D. Loprinzi, MD, and colleagues 
used 2003 through 2006 National Health 
and Nutrition Examination Survey data 
from a sample of 4745 Americans aged 20 to 
85 years for 4 parameters: being sufficiently 
active (getting at least 150 minutes of moder-
ate exercise per week), being a nonsmoker, 
eating a healthy diet (that includes enough 
vegetables and whole grains, and avoiding 
saturated fats), and having a recommended 
body fat percentage (up to 20% for men and 
30% for women).

 Markers of cardiovascular health includ-
ed mean blood pressure in the arteries, 
C-reactive protein (CRP, a sign of inflam-
mation), total cholesterol, high-density 
lipoprotein cholesterol (HDL-C), the ra-
tio of total cholesterol to HDL-C, fasting 
low-density lipoprotein cholesterol, fasting 
triglycerides, fasting blood sugar, fasting 
insulin, and hemoglobin A1C, a measure of 
blood glucose over several months.
 The study was conducted from August 15, 
2013, through January 5, 2016. Diet informa-
tion was self-reported, but the remaining 
data came from results of blood tests, ac-
celerometers (to measure physical activity), 
and dual-energy x-ray absorptiometry (to 
determine percentage of body fat).
 The study found that only 2.7% of all 
adults had all 4 healthy lifestyle character-
istics and 11.1% had none. A total of 71.5% 
of adults do not smoke, 37.9% consumed a 
healthy diet, 9.6% had a normal percent-
age of body fat, and 46.5% were sufficiently 
active. Compared with men, women were 
more likely to not smoke and eat a healthy 
diet, and were less likely to be sufficient-
ly active. Older adults and non-Hispanic 

blacks had the fewest number of healthy 
lifestyle characteristics.
 Study participants with 3 or 4 healthy life-
style characteristics, compared with none, 
had more favorable levels of markers for 
cardiovascular disease, except for mean 
arterial blood pressure, fasting blood sugar, 
and hemoglobin A1C. Having at least 1 or 
2 healthy characteristics versus no healthy 
lifestyle characteristics had a favorable ef-
fect on CRP, HDL-C, total cholesterol, and 
measures of an amino acid that is associat-
ed with a higher risk of heart attack, stroke, 
and blood clots.
 “Although multiple healthy lifestyle 
characteristics are important, specific 
healthy lifestyle characteristics may ex-
plain much of the variation for several of 
the markers for heart health,” the study 
suggested.
 More research is needed to identify strat-
egies that work to increase the adoption of 
multiple healthy lifestyle characteristics 
among adults. ●

Gene Transfer for Heart Failure Shows Promise
Jackie Syrop

Intracoronary gene transfer among 
patients suffering from heart failure 

(HF) increased left ventricular function 
beyond standard HF therapy through 
a single gene transfer administration, 
according to a new study published in 
JAMA Cardiology. Gene transfer involves 
introducing genes into cells so that the 
cells produce certain proteins—in this 
case, the protein adenylyl cyclase type 
6 (AC6), which preliminary studies sug-
gest may benefit heart muscle cells. The 
amount and function of AC6 are reduced 
in HF; the gene is introduced into the 
heart cells by an adenovirus that has 

been modified (adenovirus 5). Adenovi-
ruses are the most commonly used vec-
tors in clinical gene transfer.
 H. Kirk Hammond, MD, of the Veter-
ans Affairs San Diego Healthcare Sys-
tem, and colleagues randomly assigned 
56 patients (males and nonpregnant 
females aged 18 to 80 years) with symp-
tomatic HF and an ejection fraction (EF; 
a measure of how well the left ventricle 
of the heart pumps with each contrac-
tion) of 40% or less to receive 1 of 5 doses 
of adenovirus 5, which coded for AC6, or 
placebo. Patients were from 7 US medi-
cal centers and were followed for up to 

1 year. Patients were required to have 
an implanted cardiac defibrillator and 
at least 1 major coronary artery or graft 
with less than 50% obstruction.
 The study’s main objective was to as-
sess the safety of a one-time injection of 
adenovirus 5 in patients with HF and to 
identify effective doses for future trials. 
The investigators found that the AC6 
gene transfer created a beneficial effect 
on cardiac function that was related to 
the dose administered and was deemed 
safe in patients with HF and reduced EF. 
Heart failure admission rate was 9.5% 
in participants who received AC6 and 



6www.ajmc.com/compendium/heart-failure

28.6% in those who received placebo (P = 
.10). The rates of serious adverse events 
were similar in both groups.
 Although the 1-year mortality rate was 
lower in participants who received the 
AC6 gene transfer, the number of events 
was too low to draw a conclusion. The 

researchers found that participants with 
nonischemic HF (HF not due to coronary 
artery disease) who received AC6 had 
increased EF, and they suggest targeting 
the gene therapy to this group of patients, 
who will likely have the most benefit.
 The investigators concluded that AC6 

gene transfer safely increased left ven-
tricular function beyond optimal HF 
therapy through a single administration, 
and they recommend that larger trials of 
the gene transfer are warranted to assess 
the safety and efficacy of AC6 gene trans-
fer for patients with HF. ●

New Research on Patient and Facility Variation in Costs 
of VA Patients With Heart Failure
Marie Bialek 

This recent cohort analysis of Veter-
ans Affairs (VA) data suggested that 

there is a 4-fold variation in 1-year costs 
associated with heart failure (HF) among 
various VA treatment facilities. The study, 
“Patient and Facility Variation in Costs of 
VA Heart Failure Patients,” from JACC: 
Heart Failure, by Yoon and colleagues, 
evaluated costs and utilization measures 
such as inpatient and outpatient care, 
outpatient prescription drugs, and con-
tract care; patient measures included 
demographics, chronic conditions, alter-
nate health insurance, marital status, geo-
graphic region, VA facility, date of death 
(if applicable), and disease of disability in 
the case of a service-related condition.
 Service networks were grouped into 
5 regions (Northeast, Southeast, Mid-
South, Central, and West). Of patients 
who received care, 2.3% (N = 117,870) were 
identified as having HF. Most (56%) of 
the patients with HF were 70 years or 
older. There was a high prevalence of 
chronic conditions, including hyperten-

sion (76%), ischemic heart disease (53%), 
diabetes (46%), and renal failure (21%); 
the mean annual cost for the study co-
hort was $30,719 per patient for inpatient 
care, outpatient care, and prescription 
drugs (half of the annual cost was due to 
inpatient care). The largest component 
of outpatient care was medical/surgical 
care (mean $6614), followed by outpatient 
pharmacy ($2263) and diagnostic care 
($1697). 
 Other factors that were associated with 
changes in healthcare costs included de-
mographic factors, comorbidities, and 
geographic location. After adjusting for 
covariates, factors that were associated 
with significantly lower costs included 
old age and white race (vs black race) 
(both, P <.001). 
 The study findings suggested that in 
patients 60 years or older, dual coverage 
that included Medicare may have caused 
a shift in care away from VA providers. 
Single marital status, higher service con-
nection (greater disability related to their 

military service), and no other insurance 
were associated with higher costs (all P 
<.001). All comorbid conditions were as-
sociated with significantly higher costs (P 
<.001) (Table). Variation in mean costs of 
VA healthcare ranged from $15,983 in the 
lowest-cost facility to $47,839 in the high-
est-cost facility. 
 The differences in costs were mainly 
explained by patient factors; however, 
the wide variation in costs between the 
low- and higher-cost facility suggests that 
there is some opportunity to improve re-
source utilization in high-cost facilities. 
The reasons for this discrepancy were not 
reported but may be related to variations 
in treatment patterns or provider perfor-
mance. The authors reported that a deep-
er understanding of associated patient 
factors and facility costs may improve re-
source planning and better characterize 
patterns of care. ●

TABLE. Costliest Comorbid Conditions in VA Patients With Heart Failure in 2010 

Comorbid Condition Costs (Mean)
N = 117,870

Drug use disorder $59,486

Other psychiatric disorders (non-depression) $53,536

Renal failure $52,385

Alcohol use disorder $48,401

PTSD $42,440

Depression $41,803

PTSD indicates posttraumatic stress disorder; VA, Veterans Affairs.  
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Update on Intensive Management to Reduce Hospitalizations in 
Patients With Heart Failure 
Marie Bialek

Patients with heart failure (HF) are 
at a high risk for recurrent hospital-

ization. About 25% of Medicare-eligible 
patients are readmitted within 30 days 
of hospitalization, and nearly 50% are 
readmitted within 6 months. To reduce 
HF readmission, effective strategies must 
be utilized according to the time from 
hospital discharge, disease severity, the 
burden of comorbid illnesses, and the 
overall goals of care. This clinical up-
date, “Intensive Management to Reduce 
Hospitalizations in Patients With Heart 
Failure,” published in Circulation by De-
sai and colleagues, summarized the evi-
dence-based best practices for reducing 
HF readmissions rates and reviewed the 
evolving models for outpatient HF dis-
ease management. 
 The recommendations were provided 
according to hospital discharge status 
(ie, prior to hospital discharge, soon af-
ter discharge, and later after discharge). 
To start, providers must ensure that ef-
fective treatment of HF begins during 
the inpatient hospital stay. Core thera-
peutic goals include the identification 
and management of factors responsible 
for precipitating HF decompensation 
because these factors serve as triggers 

for recurrent readmission. Other predis-
charge efforts should focus on optimiz-
ing pharmaceutical care and effectively 
decongesting patients.
 Important strategies for successful 
transitioning from the hospital include 
patient education to enhance self-care, 
intensive care coordination, early fol-
low-up, and specialty support, all of 
which have been consistently effective 
in reducing readmission rates and mor-
tality. Of note, after HF hospitalization, 
current treatment guidelines recom-
mend a follow-up visit within 7 to 10 days 
of discharge because greater efficacy of 
care has been associated with the use of 
collaborative care that includes cardio-
vascular specialists rather than primary 
care providers alone. Fragmentation of 
care is a significant risk because transi-
tional care usually relies on the use of 
multidisciplinary teams that include 
nurses, pharmacists, social workers, pri-
mary care physicians, sub-specialists, 
and home care providers. Patients who 
do not speak English and patients with 
cognitive impairment are at a particu-
larly high risk for readmission and may 
require more individualized strategies. 
 Beyond the short-term period after 

hospital discharge, the longitudinal 
surveillance of patients with HF is need-
ed to promptly detect recurrent con-
gestion. Remote surveillance of body 
weight has become a central focus of 
HF management using telemonitoring 
that also evaluates vital signs, as short-
term changes in body weight correlate 
with fluid status. However, weight has 
been shown to be an insensitive marker 
of worsening congestion over long-term 
follow-up, and deterioration requiring 
hospitalization can occur with little to 
no changes in body weight. The use of 
implantable hemodynamic monitors 
may be an effective approach for select-
ed high-risk patients. 
 It is also necessary to keep in mind that 
as HF progresses, the anticipated effica-
cy of ambulatory heart failure strategies 
predictably declines and the proportion 
of unavoidable hospitalizations rises. 
Hospice care is frequently underused or 
used too late in the care of patients with 
HF. However, the use of hospice care 
may be a powerful means to reduce re-
admission rates without increasing the 
rates of near-term mortality. ●

Looking Ahead to Target Heart Failure With Preserved Ejection 
Fraction 
Marie Bialek

The increasingly prevalent burden 
of heart failure (HF) is made up of 

2 major types: HF with reduced ejection 
fraction and HF with preserved ejection 
fraction (HFpEF). In patients with HF-
pEF, abnormal diastolic function of the 
left ventricle and an increase in arterial 
stiffness lead to abnormal ventricular-ar-
terial coupling. The diagnosis of HFpEF 
is made in patients with signs or symp-

toms of HF, a left ventricular ejection 
fraction greater than 50%, and evidence 
of diastolic dysfunction. Unfortunately, 
there are no medical or surgical therapies 
that improve patient survival in the set-
ting of HFpEF, and there is even a lack of 
consensus on the basic pathophysiology 
and definition of HFpEF. The article “Tar-
geting Heart Failure With Preserved Ejec-
tion Fraction: Current Status and Future 

Prospects,” by Kanwar and colleagues, 
published in Vascular Health and Risk 
Management, reviewed the pathophysi-
ology of HFpEF along with its diagnosis 
and treatment. 
 The pathophysiology of HFpEF in-
volves multiple factors, including dia-
stolic dysfunction, caused by increased 
stiffness in the extracellular matrix; 
increased cardiomyocyte stiffness; and 
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TABLE. Guideline Recommendations for Patients With Preserved Ejection Fraction Heart Failure 

Organization Recommendations

American College of 
Cardiology Foundation/
American Heart Association

•  Beta-blockers, angiotensin-converting enzyme inhibitors, angiotensin receptor blockers for hypertension
• Angiotensin receptor blockers to decrease hospitalization

Heart Failure Society of 
America

•  Angiotensin-converting enzyme inhibitors or angiotensin receptor blockers for symptomatic atherosclerotic disease 
or diabetes plus 1 risk factor

• Beta-blockers for patients with a history of myorcardial infarction, hypertension, or atrial fibrillation

European Society of 
Cardiology

• Diuretics for symptom control
• Calcium channel blockersa and other agents for hypertension, myorcardial infarction, and atrial fibrillation rate control

 aContraindicated in patients with reduced ejection fraction heart failure.

increased ventricular load as a result 
of ventricular-vascular uncoupling. Al-
though there is a paucity of data from 
large, evidence-based trials that demon-
strate morbidity and mortality benefits in 
patients with HFpEF, current guidelines 
for management of HFpEF recommend 
treatment of volume status,  control of 
blood pressure, and treatment of contrib-
uting risk factors, such as sleep apnea, 
coronary artery disease, and valvular 
disease. Dietary education is also recom-
mended for patients with HFpEF. The 
most important risk factor to control is, 
most likely, hypertension. 
 Guideline recommendations for treat-
ment of comorbid conditions and symp-
tom control are available from various 
groups (Table). Most data on the use of 
treatment are conflicting, and there are 
no approved therapies for patients with 

HFpEF. For example, data on the use of 
angiotensin-converting enzyme (ACE) 
inhibitors are less clear in patients with 
HFpEF compared with patients who have 
HF with reduced ejection fraction; how-
ever, since angiotensin II promotes ven-
tricular hypertrophy and fibrosis, both of 
which contribute to HFpEF, blocking an-
giotensin II can be a potential target for 
the treatment of HFpEF. In a similar way, 
angiotensin II receptor blockers (ARBs) 
blunt the adverse cardiovascular effects 
of angiotensin II, but they exert their ef-
fects further downstream compared with 
ACE inhibitors.
 Unfortunately, trials of ACE inhibitors 
or ARBs in patients with HFpEF have 
reported conflicting results. Other tri-
als have evaluated the use of a number 
of agents, including aldosterone antag-
onists, beta-blockers, calcium channel 

blockers, nitrates, digoxin, and statins, 
with mixed results. 
 The use of a monitoring strategy that   
uses ongoing direct or indirect measure-
ment of LV filling pressures holds prom-
ise. The CardioMEMS device is a wireless 
implanted pulmonary artery pressure 
monitor that has been approved in Eu-
rope and in the United States and has 
been shown to significantly reduce HF 
hospitalizations in patients with NYHA 
Functional Class II HF of any etiology. 
Despite this advance, an urgent need re-
mains to focus on therapies and devices 
to treat patients with HFpEF and to better 
characterize mechanisms, clinical man-
ifestations, and contribution of comor-
bid conditions, which may be facilitated 
through the collection of data using lon-
gitudinal registries. ●


