
Journal of Cardiac Failure Vol. 16 No. 6 2010
Section 14: Managing Patients with Hypertension
and Heart Failure

Overview

Blood pressure is a simple measurement that assesses the
interaction of heart function with vascular impedance.
When heart function is normal, the impedance is the
main determinant of blood pressure. Therefore, pressure
(systolic and mean) becomes a powerful risk factor for de-
velopment of left ventricular (LV) hypertrophy, increased
myocardial oxygen consumption, coronary atherosclerosis,
and subsequent heart failure (HF).1,2 Control of blood pres-
sure in this setting is critical to prevent the development and
progression of LV dysfunction.3

When LV function is impaired, however, the relationship
between impedance and cardiac function becomes more
complex. Increases of impedance may impair LV emptying
and thus not be reflected in a higher pressure. Under those
circumstances therapy is aimed at the impedance, not at the
blood pressure. Indeed, blood pressure may rise in response
to effective therapy that improves LV emptying or reverses
remodeling even if the impedance is reduced.

Recommendation for Patients with Hypertension and
Preserved Left Ventricular Ejection Fraction (LVEF)
and Asymptomatic Left Ventricular Hypertrophy
(LVH), or for Patients with Hypertension and HF with
Preserved LVEF (Stage B)

14.1 It is recommended that blood pressure be opti-
mally treated to lower systolic and usually dia-
stolic levels. More than 1 drug may be required.
Target resting levels should be !130/!80 mm
Hg, if tolerated. (Strength of Evidence 5 A)

Recommendations for Patients with Hypertension and
Asymptomatic LV Dysfunction With LV Dilation and
a Low LVEF

14.2 Prescription of an angiotensin converting enzyme
(ACE) inhibitor (dose equivalent to 20 mg daily
enalapril) is recommended (Strength of Evidence
5 A)

14.3 Addition of a beta blocker (dose equivalent to HF
trials) is recommended even if blood pressure is
controlled. (see Table 7.1) (Strength of Evidence
5 C)

14.4 If blood pressure remains O130/80 mm Hg then the
addition of a thiazide diuretic is recommended, fol-
lowed by a dihydropyridine calcium antagonist (eg,
amlodipine or felodipine) or other antihypertensive
drugs. (Strength of Evidence 5 C)
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Recommendations for Patients with Hypertension and
Symptomatic LV Dysfunction With LV Dilation and
Low LVEF

14.5 Prescription of target doses of ACE inhibitors, an-
giotensin receptor blockers (ARBs), beta blockers,
aldosterone inhibitors, and isosorbide dinitrate/
hydralazine in various combinations (with a loop
diuretic if needed) is recommended, based on
doses used in large-scale outcome trials (see Table
7.1). (Strength of Evidence 5 A)

14.6 If blood pressure remains O130/80 mm Hg, a di-
hydropyridine calcium antagonist (eg, amlodipine
or felodipine) may be considered or other antihy-
pertensive medication doses increased. (Strength
of Evidence 5 C)

Background

Target Blood Pressure in HF. In hypertensive patients
with evidence for LV dysfunction, therapy should be aimed
at blood pressure reduction to the lowest levels that can be
achieved without side effects, particularly when the LV dys-
function is associated with signs and symptoms of HF and
preserved LV chamber dimension and LVEF. Most guide-
lines agree that a systolic pressure !130 mmHg or even
lower may be optimal.4e7 All effective antihypertensive
drugs can reverse LV hypertrophy, but clinical trial data
suggest that inhibition of the renin-angiotensin-
aldosterone system with ACE inhibitors or ARBs may be
most effective.8,9 Adequate pressure reduction usually re-
quires two or more drugs with different and complementary
mechanisms of action.5,6

In hypertensive patients with HF and a dilated ventricle,
therapy is aimed not predominantly at the pressure but at
the vascular impedance and the cardiac structural remodel-
ing.10,11 Previously hypertensive patients respond similarly
to drugs such as ACE inhibitors or ARBs, whether their
pretreatment pressure is elevated, normal, or low.12,13 In
the patient population studied in the African-American
Heart Failure Trial (A-HeFT), patients with lower systolic
blood pressure (SBP) had a similar relative benefit from
the use of isosorbide dinitrate/hydralazine as those with
a higher SBP. The treatment did not reduce SBP that was
already low.14

J-Shaped Curve. Several investigations suggest a link
between excessive blood pressure lowering and an in-
creased risk of clinical events. Data from the Hypertension
Optimal Treatment (HOT) trial were modeled to evaluate
the relationship between the level of blood pressure
achieved and clinical risk.13 In this analysis, more intensive
diastolic blood pressure (DBP) lowering was associated
with a lower risk of cardiovascular events among several
subgroups, including diabetes, patients with ischemic heart
disease, women, older patients, and patients classified as
high or very high risk. In contrast, current smokers who
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achieved greater levels of DBP lowering (#80 mmHg) had
a higher risk of all types of cardiovascular events, except
for myocardial infarction. These data minimize the clinical
concern associated with lowering blood pressure, and sug-
gest that the potential benefits on ventricular structure and
function may outweigh the potential risks of a J-curve.

It is difficult to draw definitive conclusions about the exis-
tence of a J-curve and the optimal blood pressure for HF pa-
tients from these data derived in a non-HF hypertensive
population; low blood pressure in HF patients, particularly
in the acute setting, often reflects a low output state due to se-
vere LV dysfunction, and may merely be a marker of poor
outcome rather than a cause of poor outcome. Nonetheless,
these data emphasize the need for more research to determine
the optimal level of blood pressure for patients with HF.

Blood Pressure Change and Outcome in HF. Review-
ing the data concerning the relationship of blood pressure
change to outcome in HF reveals a complex relationship.
On the positive side, large ACE inhibitor trials demonstrate
a reduction in cardiovascular events and an improvement in
ventricular structure associated with modest reductions in
blood pressure.15e17 In the Studies of Left Ventricular Dys-
function (SOLVD) trial, patients who received enalapril had
final measured blood pressures averaging 120/78 mmHg, 5/
3 mmHg lower than the placebo arm. An echocardiographic
substudy demonstrated improved ventricular structure and
reduction in LV hypertrophy in symptomatic or asymptom-
atic patients with LV systolic dysfunction.18

However, agents demonstrated to lower blood pressure
have not always conferred a mortality benefit, and the de-
gree of blood pressure reduction has not necessarily corre-
lated with the degree of clinical benefit. Strong mechanistic
arguments can be made that in some cases these drugs were
associated with other adverse effects that would be very
likely to limit any benefit from blood pressure reduction.
Neurohormonal activation may occur in response to rapid
or excessive drops in blood pressure; agents that reduce
blood pressure by direct vasodilation mechanisms without
neurohormonal inhibitory effects may lack the ability to re-
duce morbidity and mortality.19e23

On the whole it appears that benefits of lowering blood
pressure in hypertensive patients with asymptomatic and
symptomatic LV dysfunction are dependent on the resting
blood pressure and the type of agents used. Drugs that
lower blood pressure and produce neurohormonal blockade
have produced the best results. When such agents can be
used with additional drugs that lower blood pressure further
without neurohormonal activation, achievement of aggres-
sive blood pressure goals seems likely to confer additional
risk reduction in patients with HF.
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