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How can we know if treatment for heart failure is effective?

Como saber se o tratamento da insuficiéncia cardiaca é eficaz?
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ABSTRACT

Heart failure is a disease that progresses with high morbidity
and mortality, but the correct treatment using neurohormonal
inhibitors could alter its natural history. Although more and
more patients have been treated, drugs are sometimes prescribed
at doses lower than those known to be effective. In heart failure,
a marker of treatment efficacy is lacking, since symptomatic
improvement does not indicate that the patient will remain
stable in the long term. The aim of this study was to evaluate
the need for a marker of improvement during treatment.
Reverse remodeling, present in clinical trials of drugs that
reduced the mortality of patients with heart failure, is a marker
of good response to treatment and can be used as a marker of
treatment efficacy. Lack of reverse remodeling is indicative of
greater severity of the case or of insufficient treatment. The same
is true of the analysis of hemodynamic response when there
is a reduction in intracardiac pressures, documenting that the
treatment is effective. The persistence of heart rate above 70 bpm
is another important marker of poor prognosis, and indicative
of the need for treatment optimization. Reverse remodeling,
improved ejection fraction, hemodynamic improvement, and
reduction in heart rate are markers of treatment efficacy and are
followed by significant reduction in mortality, and may be used
to guide treatment.
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RESUMO

A insuficiéncia cardfaca é uma doenga que evolui com alta mor-
bimortalidade, mas o tratamento correto, que emprega bloquea-
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dores neuro-hormonais, pode modificar sua histéria natural.
Embora cada vez mais os pacientes recebam tratamento, muitas
vezes os fdrmacos sio prescritos em doses menores do que as
reconhecidas como eficazes. Na insuficiéncia cardfaca, falta um
marcador de eficicia do tratamento, pois a melhora sintomd-
tica nio indica que o paciente permanecerd estdvel em longo
prazo. O objetivo deste estudo foi avaliar a necessidade de em-
prego marcador de melhora durante o tratamento. A reversio
da dilatacao cardfaca, presente nos ensaios clinicos dos férma-
cos que reduziram a mortalidade dos portadores de insuficién-
cia cardfaca, ¢ um marcador de boa resposta ao tratamento ¢
pode ser empregada como marcador de eficdcia do tratamento.
A auséncia de reversdo ¢ indicativa de maior gravidade do caso
ou de tratamento insuficiente. O mesmo é verdadeiro em relacio
a andlise da resposta hemodinimica, quando ocorre reducio das
pressoes intracardiacas, documentando que o tratamento estd sen-
do eficaz. A persisténcia de frequéncia cardfaca acima de 70 bpm
¢ outro marcador importante de pior prognéstico e indicativo
de necessidade de melhora no tratamento. A reversio da dilatacio
cardfaca, a melhora da fragio de ejecio, a melhora hemodindmi-
ca e a redugio da frequéncia cardfaca sao marcadores de eficdcia
do tratamento e sio acompanhadas de reducio significativa da
mortalidade, podendo ser empregadas para orientar o tratamento.

Descritores: Insuficiéncia cardfaca/mortalidade; Frequéncia car-
dfaca; Peptideo natriurético encefdlico/sangue; Fragmentos de
peptideos/sangue; Inibidores da enzima conversora da angiotensi-
na/uso terapéutico; Diuréticos/uso terapéutico; Progndstico

INTRODUCTION

Heart failure (HF) is a prevalent disease with high morbidity
and mortality, which, in advanced forms, has malignant
characteristics”. The treatment, using angiotensin converting
enzyme (ACE) inhibitors, angiotensin receptor blockers
(ARBs), beta-blockers, spironolactone, eplerenone, hydralazine
and nitrate provides improvement of symptoms and reduction
in mortality of patients with HF!. It is also important to
remember that these drugs should be used in doses optimized
to improve outcome in HF patients, as it was demonstrated in
large studies" .

However, in HF treatment monitoring, there is not an
objective marker of efficacy because symptomatic improvement
does not indicate that the patient will remain stable in the long
term. The aim of this study was to evaluate the need for the use
of improvement markers during treatment.
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We reviewed articles in Portuguese and English, available in
PubMed and SciELO databases. We selected the most clinically
relevant articles. The keywords defined were: heart failure, heart
rate and mortality.

Neurohormonal blockade

Studies show that the use of drugs that block the
neurchormonal system (ACEI, ARB, beta-blockers, spironolactone
and eplerenone) provides a reduction in mortality in HF“®. In
one study, there was a 50% reduction in mortality in the first
year of follow-up in a population admitted between 2005 and
2006 compared to a population admitted in the year 2000.
This occurred due to the more frequent use of drugs blocking the
neurohormonal system. In HF treatment, the guidelines should
be followed, but usually there is no objective data to indicate
whether the prescribed treatment is correct and effective™?.

Through clinical evaluation, the reduction in symptoms is
a strong indication that the patient is improving and that the
treatment is thus being effective. Patients in functional class
IT live longer and better than those in functional class III or
IV. Thus, symptomatic improvement is a good indicator of
treatment efficacy, but in many situations, this information may
not accurately assess the prognosis of the disease”. Furthermore,
symptoms can be relieved with the prescription of diuretics,
which are recognized as drugs that do not have a great influence
on the change of prognosis, since they seem not to reduce
mortality related to HF®.

B-type natriuretic peptide

B-type natriuretic peptide (BNP or pro-BNP) dosage was
tested during patient follow-up and assessed as a test that can
help showing whether treatment is being effective®'?. In the
study STAR-BND, the treatment guided by BNP levels was more
effective in reducing events than the treatment only guided by
clinical parameters®. Patients who had treatment guided by
BNP levels received higher doses of diuretics, ACE inhibitors and
beta-blockers and were less readmitted than those based only on
purely clinical data®. However, the results of randomized trials
comparing the effectiveness of knowledge or not of the levels of
BNP/proBNP to guide the need for HF treatment optimization
were not homogeneous and some did not document the benefit
observed in the study STAR-BNPY'V. When serial dosage is
used, a reduction in levels with the treatment is indicative of
better progress, and persistence of high levels may indicate
greater severity of illness or need for revision of the treatment
regimen"?. When used with discretion, it is especially useful in
cases of doubt, but its routine use is not a consensus to guide the
optimization of treatment.

Hemodynamic evaluation

Repeated hemodynamic measurements have proven to be a
useful technique in guiding treatment”*'. In decompensated
HE the use of hemodynamic echocardiography helps
identifying whether the patient is compensated or not,
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information that allows treatment orientation, to intensify or
not the prescription of drugs'?. The prescription of higher
doses of vasodilators, or the addition of hydralazine and nitrate,
led to better compensation of these patients and better outcome
after discharge’¥. CHAMPION study showed that the use of
an implanted device to assess the pulmonary capillary wedge
pressure has allowed demonstrating that it was high in many
cases. This procedure allowed us to identify patients who
could have their treatment intensified with increased doses of
vasodilators, especially hydralazine and nitrate. There was a
reduction in high pressure and in the incidence of death and
hospitalization due to worsening of HF!?. Data from these
studies have documented the importance of obtaining objective
numbers to indicate whether a therapy regimen was effective or
not. Some of these patients identified as having high pulmonary
capillary wedge pressure have not showed clinical symptoms;
however, the optimization of treatment based on hemodynamic
data resulted in better progress. Interestingly, the best result in
these studies was always associated with increased doses and
more intense treatment, suggesting that in most advanced HE,
hemodynamic and neurohormonal changes are more intense
and require intensified treatment, regardless of the clinical
situation*"%. This technique should be increasingly employed
since it has been proven effective; however, the costs may reduce

its applicability!".

Ventricular remodeling

HF is usually a progressive disease and patients have
ventricular remodeling, with increasing cardiac dilatation,
and increasing reduction in ejection fraction*'®. Treatment
with ACE inhibitors, ARBs, beta-blockers and spironolactone
modifies such course, reversing cardiac dilatation and improving
ejection fraction®?. This reversal of cardiac dilatation is another
way to evaluate whether the treatment of HF is being effective.
An effective treatment should reverse cardiac remodeling. It
is noteworthy that all effective drugs, and procedures such as
cardiac resynchronization, provide reverse remodeling. This
reversal has been demonstrated in studies with ACE inhibitors,
ARBs, beta-blockers and spironolactone®2?.
signals that drug doses prescribed are insufficient or that the
severity of the disease is so great that the patient does not
respond as desired to the proposed regimen.

Although the analysis of reverse remodeling has not been
systematically used as a guide to check treatment effectiveness,
several studies have shown that patients who have had reverse
remodeling progressed in a better way compared to patients
who did not show this reverse remodeling®'#2", In the study
by Cioffi et al., patients who had reverse remodeling presented a
mortality of about 10% in the first year of follow-up, compared
to 30% in those with no reverse remodeling®".

Reverse remodeling is especially observed with the treatment
with beta-blockers!®?3). The FAST-Carvedilol study revealed
that reverse remodeling occurred in the first three months of
treatment in the group receiving the higher dose of carvedilol
(mean dose 16.10mg twice daily versus 6.99mg twice daily)
(Figure 1)®.

Non-reversal
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Figure 1. Reverse remodeling observed®.

Thus, after instituting HF treatment, doses should be
optimized, as recommended by guidelines, always seeking to
prescribe the drugs in doses that have been used in clinical trials.
During its progress, a new echocardiographic study should be
ordered, to check if treatment provided reverse remodeling. If
so, treatment may be considered effective and there is no need to
revise therapy doses or regimens!"®*%). If the reverse remodeling
is not documented, it is a sign that the treatment is not effective
and that it should be optimized, either with increased dose of
the drugs or the prescription of new drugs, or the indication of
some another procedure.

This procedure can be used as a guide to treatment, and
in patients who showed no reverse remodeling, drugs doses,
especially of beta-blockers, can be increased. This procedure
has allowed ventricular reverse remodeling, which, with the
usual dose, had not occurred. Figures 2 and 3 show two cases
where the reverse remodeling occurred when the dose of beta-
blocker was increased to 20mg/day, indicating that even with
doses usually indicated by guidelines, some patients do not have
the appropriate response, and higher doses become necessary.
Importantly, in most cases, the prescription of drugs in the
doses indicated by the guidelines will provide a good response
in patients®”. In the absence of response, increasing the dose
may promote the expected response.

Heart rate

Increased heart rate (HR) is another marker that treatment
may be insufficient. The decompensated HF usually occurs
with increased HR, due to the activation of compensatory
mechanisms, in particular by increased adrenergic activicy®.
In recent years, a growing number of studies have shown
that the HR above 70 bpm per minute identifies patients at
greatest risk of events®*?V. The risk is proportionate to patient’s
HR®») On the other hand, reduction of this HR reduces
these risks®>?73), Thus, the identification of HR above 70
bpm in a patient with HE, with optimized treatment, identifies
patients who should have their treatment incremented. Meta-
analysis of studies with beta-blockers showed that part of the
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LVDD: left ventricular diastolic diameter; LVEF: left ventricular ejection
fraction; LAD: left atrial diameter; PAP: pulmonar artery pressure.
Figure 2. Progression of reverse remodeling observed in a 46-year-
old patient from March 2, 2011, when a dose of bisoprolol was
increased to 20 mg/day.
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LVDD: left ventricular diastolic diameter; LVEF: left ventricular ejection
fraction; LAD: left atrial diameter; PAP: pulmonar artery pressure.
Figure 3. Progression of reverse remodeling observed ina 55-year-
old patient from July 31, 2009, when a dose of carvedilol was
increased to 50mg, bid.

benefit of reverse remodeling is associated with decreased HR
provided by treatment®. It is not only beta-blockers that
provide HR reduction. Ivabradine is an if channel blocker and
has proven effective in the reduction of HR in patients in sinus
thythm®?”). In the presence of FC above 70 bpm, the dose of
beta-blocker can be increased, digoxin can be used or ivabradine
can be prescribed. The SHIFT study showed that prescribing
ivabradine reduces HR, and the incidence of events in these
patients®”*Y. The HR reduction with ivabradine also reverses
cardiac dilation®?. In follow-up treatment, the HR that the
patient presents with treatment should be considered. It is an
easily obtained variable and literature data have shown that a

not so increased HR is already a marker of poor prognosis®**>".
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Thus, in the presence of HR above 70 bpm, treatment should be
reviewed and reduced.

CONCLUSION

In a disease such as HE which has malignant characteristics

and

can greatly reduce quality of life and increase mortality,

the well-oriented treatment is crucial to reverse these aspects.

Treatment based solely on data from clinical improvement alone

has not proven to be optimal. Measurements of hemodynamic

variables, reverse remodeling, and HR make this evaluation

more objective and may signal that the patient’s treatment needs

to be incremented.
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