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Angiotensin-converting enzyme (ACE) inhib-
itors have been shown to be effective in reducing
mortality and hospitalization in patients with
heart failure (HF) and a reduced left ventricular
ejection fraction (LVEF)."2 Angiotensin receptor
blockers (ARBs) have been directly compared to
ACE inhibitors in patients with chronic HF and
a reduced LVEF and in patients with HF or re-
duced LVEF post myocardial infarction and ap-
pear to be as effective in reducing mortality and
hospitalization for HF as ACE inhibitors,’ but are
better tolerated. ACE inhibitors, however, remain
the choice to inhibit the effects of angiotensin II
(ATII) in patients with HF and a reduced LVEF® in
large part due to the fact that several of the ACE
inhibitors, shown to be effective in these patients,
are generic and therefore relatively inexpensive.
An increasing number of ARBs are or soon will be
generic with a resultant reduction in their cost dif-
ferential. The recent results of the HEAAL study
(Heart Failure End Point Evaluation of Angio-
tensin I Antagonist Losartan)’ in over 3800 pa-
tients with HF and a reduced LVEF who were intol-
erant to an ACE inhibitor and were randomized to
losartan either at a dose of 50 mg or 150 mg daily
demonstrating that the 150 mg dose of losartan
was more effective than the 50 mg dose, the dose
used in 2 of the major comparative trials of ACE
inhibitors and ARBs (ELITE II [the Evaluation of
Losartan in the Elderly]® and OPTIMAAL [Opti-
mal Trial in Myocardial Infarction with the An-
giotensin II Antagonist Losartan])* in reducing
mortality and hospitalization for HF are there-
fore of interest for a number of reasons including
the need to reconsider the comparative effective-
ness of ACE inhibitors and ARBs in patients with
HF and a reduced LVEF.

First, the results of the HEALL study call into
question the results of the prior ACE inhibitor
vs. ARB comparative trials such as ELITE II® and
OPTIMAAL.* The 50 mg dose of losartan used in
these trials was selected based upon the fact that
this was the most common dose used at the time
for patients with hypertension rather than on
the basis of careful dose response studies in pa-
tients with HF and a reduced LVEEF. The results
of VALIANT (Valsartan in Acute Myocardial In-
farction Trial)® in which valsartan at a dose of
160 mg twice daily was compared to captopril
at a target dose of 50 mg 3 times a day may also
be questioned since a 640 mg dose of valsartan
has been shown to be more effective than lower
doses in reducing albuminuria.?

Given the results of HEAAL’ one might pos-
tulate that the results of the prior ACE inhibitor
vs. ARB comparative trials®-® might have been
different, had a higher dose of an ARB, such as
losartan 150 mg, been used. Regardless of the out-
come of future direct comparative trials of ACE
inhibitors and ARBs in patients with HF and
a reduced LVEEF, the results of HEAAL’ suggest
that the use of losartan at a dose of 50 mg dai-
ly in these patients has resulted in the loss of
many lives and many unnecessary admissions
to the hospital. These results also have implica-
tions for our understanding of the relative im-
portance of various mechanisms associated with
inhibition/blockade of the renin-angiotensin-

-aldosterone (RAA) system. There has been spec-
ulation that blockade of the AT II type 1 recep-
tor might be a more effective means of prevent-
ing the adverse effects of AT II than inhibiting
the conversion of AT I to AT II by blocking both
ACE dependent and independent formation of

POLSKIE ARCHIWUM MEDYCYNY WEWNETRZNEJ 2010; 120 (3)



AT II. Similarly, some have speculated that un-
opposed stimulation of the AT type 2 receptor
might be beneficial in increasing nitric oxide (NO)
availability. The results of the prior ACE inhib-
itor vs. ARB comparative trials which failed to
demonstrate a superiority of ARBs®? have led to
the speculation that other mechanisms, such as
ACE inhibitor-induced bradykinin formation or
the formation of angiotensin-(1-7) might be as
or more important for cardiovascular protection.
Should future direct comparative trials of ACE in-
hibitors to high-dose ARBs yield results different
than the prior comparative trials,? the relative
importance of these mechanisms might need to
be reconsidered.

The finding that a 150 mg dose of losartan is
more effective in reducing cardiovascular events
in patients with HF and a reduced LVEF than
a 50 mg dose may also have important implica-
tions for patients with hypertension and oth-
er cardiovascular diseases. Losartan has often
been perceived as a relatively weak antihyper-
tensive agent in comparison to other ARBs, in
large part due to the fact that it is most often
used at a dose of 50-100 mg daily alone and/or
in conjunction with hydrochlorothiazide. While
there may be only a relatively small incremen-
tal effect on blood pressure as the dose of losar-
tan is increased from 50-100 mg to 150 mg dai-
ly, there may be other cardiovascular effects that
may be of importance in determining target or-
gan protection and cardiovascular events in pa-
tients with hypertension that may have a different
dose response than blood pressure per se. There
is increasing evidence that while blood pressure
lowering is important in the therapy of patients
with hypertension, there may be blood pressure
independent effects that may be as or more im-
portant in reducing cardiovascular events. For ex-
ample, in the ACCOMPLISH trial (Avoiding Car-
diovascular Events in Combination Therapy in
Patients Living with Systolic Hypertension)® in
patients with high-risk hypertension, the com-
bination of benazapril/amlodipine was more ef-
fective in reducing major cardiovascular events
than the combination of benazapril/hydrochlor-
thiazide at a similar blood pressure reduction. De-
spite several decades of clinical investigation with
both ACE inhibitors and ARBs we have a rather
incomplete understanding of the dose-response
relationship of these agents on a number of im-
portant cardiovascular parameters such as NO
availability, inflammatory cytokine activation, im-
mune responses, myocardial and vascular hyper-
trophy, and renal function. All too often, the dose
that is thought optimum in regard to blood pres-
sure lowering is chosen for clinical use without
regard to the real goal in treating patients with
hypertension, i.e., preservation of target organs
and a reduction in cardiovascular events. Further-
more, while 150 mg of losartan has been shown
to be more effective than 50 mg in patients with
HF and a reduced LVEEF, there is a suggestion that

even higher doses such as 100 mg twice daily
might be even more effective.'”

While a 150 mg daily dose of losartan appears
to be more effective than 50 mg’ in patients with
HF and a reduced LVEE, it would be prudent to
slowly up titrate to the higher dose in view of
the fact that the higher dose is associated with
an increased incidence of adverse effects includ-
ing hypotension, renal dysfunction, and hyper-
kalemia. The incidence of these events in clini-
cal practice might have been underestimated by
the fact that patients in HEAAL” were shown to
be tolerant to losartan during a run in period pri-
or to being randomized to the 150 and 50 mg dos-
ing strategy. Increasing evidence suggests that hy-
potension may have adverse consequences on car-
diovascular events in patients with HF'""'2 espe-
cially in the very old (>75 years of age), in whom
there is an increased incidence of concomitant
atherosclerosis in the cerebral and renal arter-
ies and therefore the risk of inducing ischemia
and infarction.

In conclusion, HEAAL’ points out that de-
spite several decades of clinical investigation into
the use of ACE inhibitors and ARBs in patients
with HF and a reduced LVEF our understanding of
the RAA system and the best strategy to inhibit/
block the effects of AT II remains incomplete.
While ACE inhibitors remain the choice in pa-
tients with chronic HF and a reduced LVEF, the re-
sults of HEAAL’ emphasize the need to more ful-
ly understand the dose response of ACE inhibi-
tors, ARBs, and other new drugs for the therapy
of HF on a number of parameters important in
the pathophysiology of HF before embarking on
large-scale outcome trials and should prompt fur-
ther investigation into the most effective means
to reduce the still unacceptably high mortality
and incidence of hospitalization for HF in these
patients.
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