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KEYWORDS Abstract Heart failure with preserved ejection fraction (HFpEF) is an increasingly prevalent
Heart failure; syndrome with high cardiovascular and non-cardiovascular morbidity and mortality. Hyper-
Hypertension; tension (HT) is one of its major risk factors and participates in its origin, development, and
Non-pharmacological prognosis. The guidelines do not set out specific treatments, as clinical trials show limita-
treatment; tions. Hypertension control is fundamental in the prevention and treatment of HFpEF. The
Pharmacological guidelines recommend renin-angiotensin system blockade as the mainstay of hypertension
treatment; treatment in patients with HFpEF. Spironolactone and angiotensin receptor-neprilysin inhibitors
Preserved ejection are also recommended in some cases. There are also new treatments that are already indicated,
fraction such as sodium-glucose cotransporter-2 (SGLT2) inhibitors, and promising treatments such as

finerenone. A phenotypic classification that allows for more targeted treatments and studies
that cover pending issues are yet to be undertaken.
© 2022 SEH-LELHA. Published by Elsevier Espafa, S.L.U. All rights reserved.

PALABRAS CLAVE Hipertension e insuficiencia cardiaca con fraccién de eyeccién preservada. Una
Insuficiencia relacion de pasado, presente y futuro

cardiaca;

Hipertension arterial; Resumen La insuficiencia cardiaca con fraccion de eyeccion preservada (ICFEp) es un sin-
Tratamiento no drome de prevalencia creciente con una gran morbilidad y mortalidad, tanto cardiovascular
farmacologico; como por otras causas. La hipertension arterial (HTA) es uno de sus principales factores de

riesgo e interviene en su origen, desarrollo y prondstico. Las guias no establecen tratamientos
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especificos, ya que los ensayos clinicos muestran limitaciones. El control de la presion arterial

Tratamiento
farmacologico;
Fraccion de eyeccion
preservada

es fundamental en la prevencion y tratamiento de la ICFEp. Las guias recomiendan el blo-
queo del sistema renina-angiotensina como eje del tratamiento de la HTA en pacientes con
ICFEp. Asimismo, se recomienda espironolactona y antagonistas del receptor de angiotensina
e inhibidor de neprilisina en algunos casos. Existen ademas novedades ya indicadas, como los

inhibidores del cotransportador-2 de sodio-glucosa (SGLT2), y prometedoras como la finerenona.
Queda pendiente el desarrollo de una clasificacion fenotipica que permita tratamientos mas
dirigidos y estudios que respondan a aspectos pendientes.

© 2022 SEH-LELHA. Publicado por Elsevier Espana, S.L.U. Todos los derechos reservados.

Introduction and objective

Heart failure with preserved left ventricular ejection frac-
tion (HFpEF) has become a pandemic in recent years,
accounting for 50% of all hospital admissions for heart
failure (HF) in some series." The European Society of Car-
diology Heart Failure-Long-Term Registry (ESC-HF-LT) notes
that 60% of outpatients from cardiology departments across
Europe have HF with reduced left ventricular ejection frac-
tion (HFrEF), 24% with moderately reduced left ventricular
ejection fraction (HFmrEF), and 16% with HFpEF.? In Spain,
however, the RICA registry that includes patients admitted
to internal medicine departments with HF shows that 62.2%
of these patients have HFpEF.?

Patients with HFpEF compared to those with HF and
reduced ejection fraction (HFrEF) are older, a higher
percentage are women, the aetiology is predominantly
hypertensive (89% of patients have hypertension [HT]), and
they have a different comorbidity profile and poorer func-
tional capacity’® compared to patients with HFrEF.

Given the close relationship between HT and HFpEF in
origin, development and prognosis, the aim of this review is
to summarise the main aspects that link HT and HFpEF.

Search strategy and study selection

For this review, we conducted a literature search in PubMed
for clinical practice guidelines on arterial hypertension and
HF, using MESH terms and position papers published by the
main scientific societies in the last 5 years. After careful
reading, the authors selected the aspects they considered
relevant to daily clinical practice.

Relationship between hypertension and HFpEF

Hypertension (HT) is a major risk factor in the development
of HF,* either HFrEF or HF with moderately reduced (HFm-
rEF) or preserved (HFpEF) ejection fraction. According to the
recent HF guidelines of the European Society of Cardiology,?
HF should be classified as follows:

e HFrEF with a significant reduction in left ventricle (LV)
systolic function (LVEF < 40%).

e HFmrEF with mildly reduced LV systolic function, i.e.,
LVEF between 40% and 49%.

e HFpEF that presents in patients with signs and symptoms
of HF, with evidence of structural and/or functional car-
diac abnormalities and/or elevated natriuretic peptides
(NP), and with an LVEF > 50%.

As well as being a major risk factor, HT modulates the
progression of HF such that the clinical course is worse
and mortality increases in hypertensive patients with HF.>¢
Therefore, the treatment of HT has a significant impact on
reducing the risk of HF and reducing hospitalisation due to
HF.”

HFpEF is a highly relevant and growing problem and up to
half of all patients with HF have the condition. And, although
the risk of death and recurrent hospitalisation is like that of
patients with HFrEF," HFpEF is increasing in prevalence.

Although the available evidence is limited, adequate
blood pressure (BP) control is considered essential in the
prevention and treatment of patients with HFpEF. There-
fore, guidelines, such as those of the International Society
of Hypertension (ISH), recommend reducing BP when lev-
els are >140/90mmHg, to a target <130/80mmHg, but
>120/70 mm Hg, as this has a major impact on reducing hos-
pitalisation due to HF.’

Epidemiological situation

Data from the US GWTG-HF (Get with The Guidelines-HF)
registry, which includes patients hospitalised for exacerba-
tion of HF, or who have developed symptoms of HF while
hospitalised, and for whom HF is the primary discharge
diagnosis,’ show us that of the 39982 patients included,
46.0% had HFrEF, 45.8% had HFpEF, and the remainder had
HFmrEF. As in other registries, patients with HFpEF are older
on average, and are more often female than patients with
HFrEF. Patients with HFpEF also have more comorbidities
than those with HFrEF (prevalence in HFpEF vs. HFrEF in
brackets), primarily hypertension (77.9% vs 69.8%), atrial
fibrillation/flutter (38.9% vs. 34.5%), and anaemia (20.3% vs.
14.7%), among others.

If we look at registries of internal medicine patients
such as the RICA registry, the prevalence of HFpEF in these
patients is even higher, accounting for 62% of the total.’
Furthermore, 89% in this registry had hypertension, and
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hypertensive heart disease was considered the cause in 50%
of cases, compared to only 15% in those with HFrEF. This
same registry shows that patients with HFpEF have signifi-
cantly higher systolic blood pressure (SBP) than those with
HFrEF (140 +27 mmHg vs 131 =26 mmHg, p <.001).

From HT to HFpEF

HF is a major and highly relevant clinical consequence of
HT-mediated organ damage (HMOD).®

Maintained and uncontrolled HT has a detrimental effect
on the heart chambers, which is evidenced by deterioration
of echocardiographic markers of cardiac structure and func-
tion. A persistent increase in the workload of the LV results
in increased mass in the form of left ventricular hypertrophy
(LVH) and causes alterations to the architecture of the left
atrium (both in diameter and area). It also impairs diastolic
function, and these alterations are clear precursors of both
HFpEF and atrial fibrillation, inter alia.’

These alterations in the form of HMOD at the cardiac
level coincide in time and form with the approach of the
2005 AHA/ACC guidelines on HF, which emphasised both the
development and progression of HF and identified 4 stages
in the development of HF syndrome. The first two stages
(A and B), which are non-symptomatic phases of HF, help
to identify early hypertensive patients at risk of developing
symptomatic HF.

For example, patients with hypertension who do not yet
show impaired LV function or architecture would be con-
sidered stage A, whereas asymptomatic patients with LVH
would be considered stage B."°

Therefore, effective treatment of HFpEF starts with the
early detection of HMOD in hypertensive patients. There
are both classical and innovative tools to assess HMOD. The
12-lead electrocardiogram (ECG), although not a sensitive
method for detecting LVH because a normal ECG does not
rule out LVH, is very specific, as detection of LVH by ECG
provides independent prognostic information. Its prevalence
increases with the severity of HT."""'2

LVH should preferably be diagnosed by echocardiography
because it is a non-invasive method of visually measuring
all parameters of the heart structure. Furthermore, its high
sensitivity and specificity make it a gold standard in detect-
ing LVH, diastolic dysfunction, and left atrial dilatation, all
of which precede the onset of HFpEF. LVH diagnosed by
electrocardiogram is also a major predictor of mortality
in hypertensive patients and in the general population.'> ™
The presence of left atrial (LA) dilatation is associated with
diastolic dysfunction and incidental atrial fibrillation (AF)."
It is assessed by transmitral flow study and tissue Doppler
imaging.'® These disorders are associated with the onset of
HFpEF' and increased risk of hospitalisation due to HF."’

Antihypertensive treatment, which reduces BP, can result
in regression of LVH. Therefore, the duration of antihy-
pertensive treatment and the level of SBP reduction are
related to the magnitude of LVH regression.'® This effect has
been seen with the use of beta-blockers (BB), angiotensin-
converting enzyme inhibitors (ACEls), or angiotensin 2
receptor antagonists (ARA2), whereas the effect was less
with the use of calcium channel blockers (CCBs)."’

Although similar evidence regarding LVH regression in
patients with HFpEF has not yet been established, these data
may indicate that a reduction in LVH should also be a goal
in individuals with HFpEF, using strategies to reduce car-
diac afterload, peripheral vascular resistance, and central
BR20,21

Blood pressure targets

The ISH guidelines recommend reducing BP to a target
<130/80 mm Hg, but >120/70 mmHg.> The ACC/AHA guide-
lines on HF recommend SBP levels below 130mmHg for
patients with HFpEF.’

However, there is no evidence-based recommendation for
the optimal target BP in hypertensive patients with HFpEF,
and therefore the current recommendations are based on
extrapolations from clinical trials and registries.??

If we review the main randomised clinical trials in
patients with HFpEF, with renin-angiotensin-aldosterone-
system (RAAS) blockers, the first aspect to consider is that
these patients’ BP is generally well controlled at the base-
line visit. However, data suggests that there is a J or U curve
in terms of BP levels and the prognosis of HFpEF.Z In fact,
in the TOPCAT trial mean follow-up SBP readings, between
120 and 139 mm Hg, are associated with a lower risk of poor
prognosis.?* Moreover, a post-hoc analysis of the OPTIMIZE-
HF registry (which collects data from US patients admitted
for HF), shows that a discharge SBP of less than 120 mm Hg
in elderly patients with HFpEF is associated with a worse
prognosis.?®

However, there is limited published data on ambulatory
BP monitoring (ABPM) in hypertensive patients with HFpEF.
Recent small observational cohort studies in Japanese?®?’
and Spanish?® patients hospitalised due to HFpEF, suggest
that a pattern of increased nocturnal BP may be associated
with overall mortality and cardiovascular events. The Ambu-
latory Blood Pressure in HFpEF Outcomes Global Registry
(HFPEF Global, NCT04065620) is an ongoing observational
cohort study designed to assess the association of 24-h
ABPM-derived BP parameters with death and hospitalisation
for HF, and covers confounding factors such as comorbidities,
frailty, and functional capacity.?’

According to the 2018 ESH/ESC guidelines, because
hypertensive patients with HFpEF are included in the
high/very high-risk category, immediate lifestyle changes
would be indicated for them along with antihypertensive
treatment. The same guidelines, in patients under 65 years
of age, recommend a target SBP of 120-129 mmHg. In those
over the age of 65 years, they recommend a target SBP of
between 130 and 139 mm Hg, although these targets should
be tailored to tolerability, frailty, and comorbidities.®°
Therefore, in elderly patients the initiation of combination
therapy with different drugs at the lowest available doses
is recommended, while for the very elderly (>80 years),
monotherapy may be appropriate. A target DBP of between
70 mm Hg and 79 mm Hg is recommended for all patients with
hypertension.

In line with the current recommendations, it seems pru-
dent to avoid lowering BP below 120/70 mmHg, as the
disadvantages may outweigh the benefits.®'
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Recommendations for lifestyle changes

The evidence is limited on the effect of different lifestyle
change measures in patients with HFpEF. However, changes
should be encouraged to improve BP control and potentially
reduce cardiovascular events.®

Although there is no optimal body weight target, and an
obesity paradox has been described, there is evidence of
a beneficial effect of diet-induced weight loss on exercise
capacity in obese patients with HFpEF.32 Regular exercise has
been shown to improve cardiorespiratory fitness in patients
with HFpEF and may also improve prognosis.®

The role of salt in the pathophysiology of congestion in
HFpEF is unclear, and the evidence for restricting salt even
in patients with HFrEF is weak.>* Until there is more data
available, the current general recommendation to restrict
salt to less than 5g/day should be followed in all hyperten-
sive patients, including those with HFpEF, particularly those
prone to volume overload, to reduce congestive symptoms.°®

Hypertensive patients with HFpEF should be advised to
follow a balanced diet rich in vegetables, legumes, whole
grains, fresh fruit, low-fat dairy products, fish, and unsatu-
rated fatty acids, and low in red meat and saturated fatty
acids.®

Pharmacological treatment

The pharmacological treatment of HFpEF with antihyperten-
sive drugs has 3 fundamental objectives®:

e To control BP per se,
e To manage symptoms,
e To improve prognosis.

The position paper on the treatment of hypertensive
patients with HFpEF recommends® following the pharmaco-
logical treatment strategy proposed by the 2018 ESC/ESH
guidelines for hypertensive patients with HFpEF including
modifications. In sum, the following is recommended with
respect to each drug group:

1. RASblockers: in addition to effectively reducing BP, drugs
belonging to this group have been shown to reverse LVH
and improve diastolic function.?** Moreover, because
patients with HFpEF often have diabetes and chronic kid-
ney disease (CKD) we should bear in mind that these
drugs reduce albuminuria and delay the progression of
diabetic and non-diabetic CKD. Finally, clinical trials
with this group of drugs have shown improved exer-
cise capacity and reduced hospitalisations due to HF in
these patients.>>-*” Therefore, they should be prescribed
for all patients with HFpEF, provided they are not con-
traindicated. In addition, as mentioned above, CKD and
diabetes mellitus are common comorbidities in patients
with HFpEF and it is well documented that RAS blockade
improves prognosis.

2. Diuretics: thiazide diuretics are recommended for BP
control in hypertension, whereas loop diuretics are rec-
ommended in patients with glomerular filtration rates
below 30 ml/min/1.73m2.2 It is important to remember
that loop diuretics are essential in patients with signs and

symptoms of congestion in HFpEF to reduce congestion-
related symptoms.
3. Mineralocorticoid receptor antagonists (MRAs): Spirono-

lactone is the drug in this group for which we have

the most data in HFpEF. In addition to its use in resis-
tant HT, post-hoc analyses from the TOPCAT clinical trial

show that patients who can benefit most from treatment

are those with HFpEF, elevated natriuretic peptide lev-
els, those who have required admission to hospital due
to HF in the previous 12 months, and those with pre-
served LVEF, but at the lower end of the spectrum.®
Results will be available shortly of the FINEARTS-HF

study, NCT04435626, designed to assess the efficacy of

the non-steroidal MRA finerenone in reducing cardiovas-
cular death and hospitalisation for HF in patients with HF
and an ejection fraction of at least 40%.
4. Angiotensin receptor-neprilysin antagonists (ARNIs):
Although the results of PARAGON-HF have not provided

unequivocal evidence of the superiority of ARNIs over

ARA2 in HFpEF, post-hoc studies suggest that certain
patient groups, such as women and those with an LVEF
at the lower end of the HFpEF spectrum, could benefit.

Therefore, ARNIs should be considered as a substitute

for conventional RAS blockers in these patient groups to
reduce hospitalisation for HF.>°

5. Calcium channel blockers (CCBs): The data on use of

these drugs in HFpEF is very limited. Non-dihydropyridine
CCBs are effective for rate control in patients with atrial
fibrillation, but with no clear prognostic benefit.®
6. Beta-blockers (BBs): According to the 2018 guidelines
of the ESC/ESH on HT, beta-blockers are generally

Table 1  Principles of treatment.

Lifestyle changes
o Control of body weight to avoid obesity
o Healthy diet
e Salt restriction
o Moderate intensity aerobic/dynamic exercise
e Alcohol restriction
e Smoking cessation

BP control targets
o SBP target in the clinic
e <65 years: 120-129 mm Hg
e >65 years: 130-139 mm Hg
o To be tailored according to tolerance, especially in the
frail elderly
o Close monitoring for adverse effects in the elderly is
recommended
¢ DBP target in the clinic
¢ 70-79 mm Hg

Patient education, counselling, and support
o Adherence to drug treatment
e Healthy lifestyles
o Daily weight, if required
o Self-measurement of BP at home (SBPM)
e Risk factor monitoring

BP: blood pressure; DBP: diastolic blood pressure; SBPM: self-
blood pressure monitoring.
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Table 2 Pharmacological recommendations.

General recommendations

o Combination therapy is recommended as initial therapy in most patients.

e Preferred combinations should comprise an RAS blocker (either an ACEi or ARA2) with a thiazide diuretic or CCB.

e It is recommended that the combination therapy be given in a single tablet combination.

e Beta-blockers can be combined with the other drug classes for BP control, especially in specific clinical situations, such as

angina, post-myocardial infarction, or heart rate control.

o The addition of low-dose spironolactone, if tolerated, to BP control therapy is recommended in patients with HFpEF and

resistant hypertension.

Recommendations specific to HFpEF

e Intensive use of diuretics, including loop diuretics, is recommended to relieve congestion and control symptoms.
e Irrespective of the BP target, consideration should be given to:
(O Low-dose spironolactone to reduce hospitalisations for HF.

(O Sacubitril/valsartan as an alternative to ACEis or ARA2 to reduce hospitalisations for HF.
¢ SGLT2 inhibitors are recommended in hypertensive patients with diabetes mellitus to reduce the risk of hospitalisation for

HF. Treat the most important comorbidities
O AF:
B Rhythm/rate control strategy and/or
M Catheter ablation,
M Anticoagulation
(O Coronary artery disease,
O Anti-anginal treatment and/or
(O Revascularisation
e Treat other risk factors/comorbidities:
O Diabetes
(O Thyroid disorders
(O Obesity
(O Frailty, cachexia, sarcopenia
O Iron deficiency and anaemia
(O Renal dysfunction

(O Electolyte disorders: hipokalaemia, hyperkalaemia, hyponatraemia, hypochloraemia

O Lung disease, sleep-related breathing disorders
(O Hyperlipidaemia and lipid-monitoring therapy
(O Other

ACEi: angiotensin converting enzyme inhibitor; ARA2: angiotensin 2 receptor antagonists; BP: blood pressure; CCB: calcium channel
blocker; HF: heart failure; HFpEF: heart failure with preserved ejection fraction.

recommended when there is a specific indication, such
as angina, post-myocardial infarction, or arrhythmia,
including atrial fibrillation, which requires heart rate
control. However, they should be used with caution in
HFpEF, especially in patients with limited chronotropic
reserve. 04!

SGLT2 inhibitors (SGLT2is): These drugs warrant spe-
cial mention as they are anti-diabetic drugs. This group
(empagliflozin, canagliflozin, dapagliflozin, ertugliflozin,
and sotagliflozin) have been shown to reduce the risk of
HF events in patients with diabetes mellitus and cardiovas-
cular disease.”>"* However, only empagliflozin has shown
a benefit in HFpEF to date. The EMPEROR PRESERVED trial
sought to assess its effects in patient with HFpEF with
and without diabetes, as it had been shown to reduce

38

the risk of hospitalisation for HF in patients with HFrEF.*
The results show that empagliflozin reduces the combined
risk of cardiovascular death and hospitalisation for HF in
patients with HFpEF, regardless of the presence or absence
of diabetes.* There are currently no data available on
other SGLT2is in HFpEF and therefore the current guide-
lines have not updated this aspect, possible pending future
studies with other SGLT2is, as it is known that different
mechanisms such as diuretic and haemodynamic improve-
ment could be decisive for a better prognosis for HFpEF.
It should also be noted that in combined use of diuret-
ics with SGLT2is, the diuretic and natriuretic effect of
SGLT2is can produce benefits in reducing congestion and
may require doses of loop diuretics to be reduced.?’ These
recommendations are summarised in Tables 1 and 2 and in
Fig. 1.
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Avoid obesity

Healthy diet

Salt restriction

Moderate intensity exercise
Restrict alcohol consumption
Smoking cessation

Lifestyle changes

SBP targets in the clinic

* <65 vyears: 120-129 mmHg
BP control * 265 years: 130-139 mmHg
DBP in the clinic

e 70-79 mmHg

Specific treatment
of HFpEF

-

Treatment of
comorbidities /
cardiac sequelae

* |schaemic heart disease
——- ¢ Atrial fibrillation

* Pulmonary hypertension

-

Treatment of other
comorbidity risk
factors

Diabetes, obesity, anaemia,
— chronic kidney disease, COPD,
and others

Adherence to treatment, daily
weight, SBPM, control of other

Educacion _Wrisk factors

Search for Amyloidosis, Fabry disease,
alternative causes |==——pvalvular heart disease,
of HFpEF pericardial disease, other

¢

Figure 1  Therapeutic approach to the hypertensive patient with HFpEF.

BP: blood pressure, SBP: systolic blood pressure, DBP: diastolic blood pressure, HFpEF: heart failure with preserved ejection fraction.
COPD: chronic obstructive pulmonary disease. SBPM: self-blood pressure monitoring.

Modified from reference 5.

39



M. Camafort, O. Valdez-Tiburcio and F. Wyss

Conclusions

To conclude, HFpEF is an increasingly common syndrome,
which to date has been underdiagnosed. Given the increased
survival of the population, and risk factors increasingly
present in older people, it is predicted to increase in fre-
quency in the coming years.

Due to the relationship between HFpEF and HT, adequate
control is required to prevent HFpEF through effective treat-
ment of HT, as this will delay the onset of HFpEF.

Adequate control of HT greatly influences prognosis
in patients with symptomatic HFpEF. Therefore, lifestyle
changes (weight loss, dietary changes, exercise) are recom-
mended that are effective and should be started as soon
as possible. Antihypertensive drugs can be used in HFpEF;
as well as adequately controlling BP they can reduce hos-
pital admissions and even mortality. RAS inhibitors are still
the mainstay of treatment. ARNIs and MRAs can be used to
reduce hospitalisation in a certain group of patients.

Of the ISGLT2is, empagliflozin has been shown to
effectively reduce HFpEF hospitalisations and mortality in
diabetic and non-diabetic patients, and therefore it seems
that this group will be the mainstay of treatment for HFpEF.
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