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SUMMARY

OBJECTIVES: This study aimed at assessing the role of beta-blockers on preventing anthracycline-induced cardiotoxicity in adults.

METHODS: A systematic review was performed on electronic databases, including relevant studies that analysed beta-blockers as car-
dioprotective agents before the use of anthracyclines by adult oncologic patients.

RESULTS: After application of eligibility and selection criteria, eight articles were considered as high quality, complying with the pro-
posed theme; all eight clinical trials, four of them placebo-controlled, with a total number of 655 patients included. From this sample,
281(42.9%) used beta-blocker as intervention, and carvedilol was the most frequent (167 patients — 25.5%). Six studies were considered
positive regarding the cardioprotection role played by beta-blockers, although only four demonstrated significant difference on left
ventricle ejection fraction after chemotherapy on groups that used beta-blockers compared to control groups. Carvedilol and nebivolol,
but not metoprolol, had positive results regarding cardioprotection. Other beta-blockers were not analysed in the selected studies.

CONCLUSIONS: Despite the potential cardioprotective effect of beta-blockers, as demonstrated in small and unicentric clinical trials, its
routine use on prevention of anthracycline-associated cardiotoxicity demands greater scientific evidence.
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INTRODUCTION

Anthracyclines (doxorubicin, daunorubicin, epi-
rubicin and idarubicin) are chemotherapeutic drugs
that act as potent antineoplastic agents. After its
introduction into the therapeutic arsenal of oncolo-
gy, survival rates of cancer patients increased from
30% to 70%'. Unfortunately, despite its effectiveness,
one of its consequences is cardiac failure®. As the

replacement of anthracyclines by other chemothera-
peutic agents are often infeasible from a therapeutic
perspective, the deprivation of this drug could nega-
tively influence the prognosis of the tumour and the
patient survival.

Among the mechanistic hypotheses of induction
of cardiotoxicity by anthracyclines are apoptosis,
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ANTHRACYCLINE-ASSOCIATED CARDIOTOXICITY IN ADULTS: SYSTEMATIC REVIEW ON THE CARDIOPROTECTIVE ROLE OF BETA-BLOCKERS

mitochondrial dysfunction, activation of the metal-
loproteinases matrix and formation of oxygen free
radicals.?® The main cardiotoxic effects of anthracy-
clines are related to higher cumulative doses, how-
ever, higher doses lows can also be harmful. Left
ventricular diastolic dysfunction is usually seen in
cumulative doses of 200 mg/m®, while systolic dys-
function is seen at cumulative doses above 400mg/
m®.* The intracellular biochemical mechanisms of
anthracycline-induced cardiotoxicity are illustrated
in Figure 1.

The use of potent antiemetic agents and granu-
locyte colony stimulating factors decreased the oc-
currence of the most common adverse effects, which
resulted in the use of higher doses of anthracyclines
in treatments, predisposing to the cardiac damag-
es known today®. Both the symptomatic phase and
the asymptomatic phase of heart failure induced by
chronic cardiotoxicity of doxorubicin are associated
with a worse prognosis, with a mortality rate of up to
50% in one year.%’

Beta-blockers promote neurohumoral regulation
in the presence of cardiac dysfunction, leading to pos-
itive remodelling of the left ventricle, which reduces
mortality in heart failure.® Some have antioxidant

FIGURE1
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and free radical removal function.” Their pharmaco-
logical mechanism suggests a cardioprotective func-
tion, however, there are still no recommendations
for their use in prevention of anthracycline-induced
cardiotoxicity. The objective of this study was to con-
duct a systematic review of the cardioprotective role
of beta-blockers in preventing anthracycline-induced
cardiotoxicity in adults.

METHODS

A descriptive study was carried out, consisting of
a systematic review of the literature. The research
was carried out in the databases MedLine/PubMed,
Embase, ISI Web of Knowledge, Latin American
and Caribbean Literature in Health Sciences (Lilacs)
and Scientific Electronic Library Online (SciELO), in
which several combinations of terms related to the
topic were used, including derivations. The filter
humans was used to limit the search, excluding ex-
perimental animal studies and in vitro tests. Articles

listed in the references have also been identified and
reviewed. The search strategy used for the MedLine/
PubMed database and replicated to the other data-
bases is in Appendix 1.

Double-strand
DNA break

and microfibrillar derangement
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Studies could include, in addition to adults, pae-
diatric populations. However, studies with only pa-
tients younger than 18 years old were excluded.
Studies focusing on the diagnosis or treatment of an-
thracycline-induced cardiotoxicity, rather than on its
primary prevention, were also excluded, as well as
studies analysing non-beta-blocking drugs as a strat-
egy to prevent anthracycline cardiotoxicity. Studies
that included other chemotherapeutics in their anal-
ysis could be included in the review, provided that an
anthracycline had also been analysed. The included
studies could be clinical trials, cohort studies, histor-
ical cohorts or case-control studies, originally pub-
lished in any language, provided they also had a pub-
lication in the English or Spanish language. There
was no restriction of publication date. Articles pub-
lished up to April 10, 2017 (date of search) could be
included. Articles such as Simple Revision/Narrative,
Editorial, Letter to the Editor, Short Communication,
Preliminary Communication or Case Report were
excluded. Since this was a systematic review, it did
not require approval from the institution’s Research
Ethics Committee.

For the analysis and selection of the articles to
be included in the review, the articles titles were ini-
tially evaluated based on the search strategy in the

FIGURE 2

electronic databases, with a subsequent evaluation
of the studies abstracts that contemplated the sub-
ject. The articles considered pertinent to the subject
were read in full, to be then excluded the articles
considered outside the topic or with a design out of
the inclusion criteria. In this process, two reviewers
participated independently, reaching a consensus
when there was disagreement. Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
(Prisma) criteria was used in the eligibility of articles
found for inclusion in the systematic review.® No me-
ta-analysis was performed. The results of the studies
were described in a descriptive way by drugs of the
beta-blockers. Biases were considered and analysed
individually for each study included.

RESULTS

From the keywords used in the search strategy,
790 articles were found. Delimiting the topic from
the title, 576 articles were excluded (different pop-
ulation, different chemotherapeutics or different in-
tervention medications), and 214 articles were then
screened. Of these, after reviewing the abstract, 78
articles were excluded due to duplication in the elec-
tronic databases search, and 101 articles because they

790 articles identified in
the databases

576 articles excluded for not

investigating the proposed theme

214 articles tracked

179 articles excluded;
78 were duplicated
101 did not meet the eligibility criteria

35 full articles reviewed

27 articles excluded:

1 published only in Chinese
4 evaluated diagnosis

5 narrative reviews

6 evaluated treatment

11 only evaluated children

8 articles included in the
systematic review
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did not meet the eligibility criteria (case reports, case
series, experimental studies, animal studies, treat-
ment research, chemotherapy not including anthra-
cyclines), leaving 35 articles for full analysis. After
reading the complete text, 27 were excluded because
they did not fit the inclusion criteria regarding the
design, research proposal and quality of evidence, re-
maining eight articles that met the inclusion criteria
and were included in the systematic review."*" Rel-
evant articles were screened and analysed according
to the flowchart contained in Figure 2.

The eight articles selected consist of unicentric
randomized clinical trials, four of them being place-
bo-controlled trials (Kalay et al.®, Kaya et al.,” Tasha-
kori Beheshti et al.,”® Gulati et al.”), and four with
control group without placebo or any other interven-
tion (Georgakopoulos et al.,” Bosch et al.,” Jhorawat
et al.,’® and Elitok et al**). The study by Bosch et al.”
analyzed the intervention with two combined drugs
(carvedilol and enalapril), and Georgakopoulos et
al." also evaluated two drugs: metoprolol and enal-
april, but in separate groups, compared to the control

1.7 evaluated the use

group. The study by Gulati et a
of metoprolol and candesartan, in combination and
separately (associated with placebo), and included a
control group that received two placebos. The other
five studies compared one group with administration
of a beta-blocker to a control group with or without
placebo.

A total of 655 research participants were included
in the eight studies, of which 281 (42.9%) used a be-
ta-blocker drug, while 115 (17.5%) used placebo and
184 (28.1%) did not receive medication as intervention
or placebo (control group without placebo). The re-
maining 75 patients (11.4%) used another drug to be
evaluated as cardioprotective intervention: 43 (6.5%)
used enalapril and 32 (4.9%) used candesartan.

Among the patients who received beta-blockers,
27 (4.1%) used nebivolol, 87 (13.3%) used metoprolol,
30 (4.6%) used metoprolol in combination with can-
desartan, 167 (25.5%) used carvedilol and 45 (6.9%)
used carvedilol in combination with enalapril.

In the eight articles included, the primary out-
come consisted of changes in echocardiographic pa-
rameters, mainly left ventricular ejection fraction
(LVEF) and left ventricular systolic and diastolic di-
ameters. Two of the studies performed longitudinal
strain and left ventricular myocardial strain rate
analysis using tissue Doppler, including those find-
ings at the primary outcome (Tashakori Beheshti et

al.® and Elitok et al.™*). Another study (Bosch et al.®)
evaluated, in addition to the echocardiogram, tropo-
nin I and brain natriuretic peptide (BNP) values, and
cardiac magnetic resonance imaging.

Two studies also evaluated mortality as a second-

1.’ and Kalay et al.”), in

ary outcome (Jhorawat et a
which, respectively, 22.2% and 4.0% of carvedilol pa-
tients died at follow-up, while mortality in the con-
trol group was 18.5% and 16.0%, with no statistically
significant difference for this comparison in the two
studies. In both, however, there was no differentia-
tion of the cause of the deaths, and it was not possible
to distinguish the cardiovascular mortality from that
occurred by the neoplasia or its complications. The
study by Georgakopoulos et al." did not describe the
mortality among the outcomes analysed, but it de-
scribes, in the results, that no patient died or stopped
chemotherapy due to cardiotoxicity.

The beta-blockers used in the included articles
were administered under different therapeutic reg-
imens at different doses, always before the start of
chemotherapy. Clinical follow-up was performed
for up to 31 months in the study by Georgakopoulos
et al.," with great heterogeneity regarding the fol-
low-up time in the sample analysed. In the study by
Tashakori Beheshti et al.,” the follow-up time was
not explained, despite description of the protocol of
four consecutive cycles of chemotherapy, with a du-
ration of 21 days each. In the other studies included,
clinical follow-up was done for six months.

Six studies analysing beta-blockers as cardiopro-
tective agents in anthracycline chemotherapy were
positive, with superiority of medication use over
placebo or no medication. In two of these (Tashakori
Beheshti et al.™ and Elitok et al.'), there was no dif-
ference in relation to LVEF between the intervention
and control groups, but the studies were considered
positive by changes in strain parameters in all walls
(Tashakori Beheshti et al.™) or most of the ventric-
ular walls (Elitok et al. "), observed in the control
group compared to the intervention group. Thus, in
the four studies that showed a difference in the mean
final LVEF between the intervention and control
groups, the differences were, in percentage points,
17.4 (Kalay et al.®), 6.3 (Kaya et al.®), 3.1 (Jhorawat
et al.’®) and 3.1 (Bosch et al.®). General information
on each study, designs, results and methodological
characteristics capable of generating biases are set
out in Table 1. Analysis of each beta-blocker drug and
its results in the included studies is set out in Table 2.
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TABLE 1. ANALYSIS OF STUDIES INCLUDED IN THE SYSTEMATIC REVIEW, IN CHRONOLOGICAL ORDER OF

PUBLICATION

Kalay et al., 200610

Kayseri, Turkey Carvedilol (25)

Control group with
placebo (25)

Intervention was superior.

Initial LVEF and after six months: Carvedilol
Group =70.5% vs. 69.7%, p = 0.3; Control
Group = 68.9% vs. 52.3%; p = 0.001.

Georgakopoulos et al.,
2010M

Athens, Greece Metoprolol (25)

Control group without
placebo (40) and Enal-
april group (43)

No difference.

LVEF after 12 months: Metoprolol Group
=63.3%, Enalapril Group = 63.9%, Control
Group = 66.6%; p = 0.06.

Kaya et al.,, 201312

Kayseri, Turkey Nebivolol (27)

Control group with
placebo (18)

Intervention was superior.

LVEF after six months: Nebivolol Group
=63.8%, Control Group = 57.5%; p = 0.01.
NT-pro-BNP at zero and six months:
Nebivolol Group =147-152, p = 0.77; Control
Group =144-204, p = 0.01.

Bosch et al., 201313

Barcelona, Spain
(45)

Carvedilol + Enalapril

Control group without
placebo (45)

Intervention was superior.

Incidence of HF or reduction of LVEF>
10%: Intervention Group = 9.5% vs. Control
Group =19%, p = 0.22.

Difference in LVEF variation between
groups: echocardiogram analysis = -3.11 (p
= 0.04); cardiac resonance analysis = -3.40
(p = 0.09).

Death or HF: 6.7% vs. 22.2%; p = 0.036.
Various chemotherapy drugs used -
unspecified on results in the group that
used anthracyclines (40% of Intervention
Group).

Elitok et al., 201414

Istanbul, Turkey | Carvedilol (40)

Control group without
placebo (40)

Intervention was superior.

LVEF after six months: Carvedilol Group
=64.1%, Control Group = 63.3%; p = NS;
systolic strain on the septal wall: Carvedilol
Group = 20.1, Control Group = 16; p <0.005;
systolic strain on the lateral wall: Carvedilol
Group =18.2, Control Group = 14; p <0.005.

Tashakori Beheshti et al.,
201615

Mashhad, Iran Carvedilol (30)

Control group without
placebo (40)

Intervention was superior. Mean difference
in pre and post QT LVEF did not differ
between groups, but mean pre and post QT
strain of all walls was higher in the Control
Group.

Jhorawat et al., 201616

Chandigarh, India | Carvedilol (27)

Control group without
placebo (27)

Intervention was superior.

LVEF variation after six months: Carvedilol
Group =+ 0.89%, Control Group = -7.74%;
p=0.003.

Variation of LV systolic diameter after six
months: Carvedilol Group = + 0.41 mm,
Control Group =+ 3.99; p <0.05.

Gulati et al., 201617

Lorenskog, Metoprolol +

Norway

=32(62)

Candesartan = 30;
Metoprolol + placebo

Groups: Candesartan +
placebo (32); placebo +
placebo (32)

No difference.

Mean LVEF reduction: without Metoprolol
=1.8% percentage point; with Metoprolol =
16% percentage point; p = 0.772.

LVEF = left ventricle ejection fraction; HF = heart failure; NT-pro-BNP = N-terminal pro—B-type natriuretic peptide; QT = chemotherapy; LV = left ventricle

TABLE 2. SPECIFIC ANALYSIS OF EACH BETA-BLOCKER AGENT USED IN THE STUDIES INCLUDED IN THE

SYSTEMATIC REVIEW

Carvedilol Kalay et al10, Bosch et al13, | 167 The five were positive, but two presented
Elitok et al.14, Tashakori differences only in the longitudinal strain,
Beheshti et al15, Jhorawat and not in LVEF (Elitok et al.14, Tashakori
etall6 Beheshti et al15)

Metoprolol Georgakopoulos et al.11, 87 Both were negative.
Gulati et al.17

Nebivolol Kaya et al.12 27 Positive.

LVEF = left ventricle ejection fraction
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DISCUSSION

The high incidence of neoplasia is a worldwide
trend due to several factors, including increased life
expectancy, modern living habits and environmental
pollution. Among the therapeutic arsenal of cancer
treatment, anthracyclines are chemotherapeutics
widely used in several neoplasms, with cardiotoxici-
ty being one of its main adverse effects.?

In this systematic review, the main internation-
al scientific publications on the cardioprotective role
of beta-blockers in preventing anthracycline cardio-
toxicity were included and evaluated. Data obtained
from the included clinical trials point to a potential
cardioprotective function, but with limitations to a
subclinical spectrum, in which a modest reduction of
LVEF can be avoided after the use of chemotherapy.
Still, some studies have limited themselves to finding
benefits only in an even more restricted and preco-
cious parameter, through the analysis of the strain
through the echocardiogram. A reduction in left ven-
tricular function is not always a predictor of heart
failure,™ which raises questions about the outcomes
used in clinical trials so far.

Known cardioprotection mechanisms

of beta-blockers

For the development of an effective preventive
strategy, several studies have attempted to clarify
the pathophysiological mechanism of anthracycline
cardiotoxicity. Oxidative stress and increased sig-
nalling for apoptosis are more frequent hypotheses,
followed by thrombosis or vasospasm of coronary
artery, as well as platelet aggregation induced by cis-
platin®?". In addition to neurohumoral modulation,
specific and individual actions of some beta-blocking
agents could justify cardioprotection in the use of an-
thracyclines, but such data is scarce.

Carvedilol is a non-selective beta-blocker that also
has action on alpha-1 receptors.?? It also has anti-
oxidant effects and inhibits NADH-diaphorase (NA-
DH-d).2® It has been shown that carvedilol is able to
reduce the release of free radicals and apoptosis in
cardiomyocytes after exposure to chemotherapeutic
agents, preventing lipid peroxidation and increasing
vitamin E concentrations.”?224%

Nebivolol, a third-generation beta-blocker with
high selectivity for beta-1 receptors, has cardioprotec-
tive properties via peripheral vasodilation mediated
by nitric oxide,? as well as antioxidant properties.”
In experimental studies with rats, antiapoptotic ef-

fects on infarction and reduction of anthracycline

cardiotoxicity were demonstrated.?3?°

Biases and limitations of studies included in

the review

Seven of the eight studies included in this review
were published less than 10 years ago, which demon-
strates relatively recent interest in the subject, even
though cardiotoxicity associated with the use of
anthracyclines has been known for decades. His-
torically, after the elucidation of pathophysiological
mechanisms and once the relationship between car-
diac lesion and chemotherapy with anthracyclines
was established, some studies were conducted, but
the scientific evidence is still timid, especially when
compared to other relevant subjects in cardiology.

Since all the studies included in this analysis were
unicentric and with a small sample size, there are
limitations in the external validity for all of them, al-
though similar results have been obtained in the ma-
jority. The main types of biases identified were those
of measurement, as there were no standardized
methods for the evaluation of the variables analysed.
Selection and confounding biases were minimized
by the clinical trial design common to all and by the
exclusion criteria of each study. The four open-label,
non-placebo-controlled studies (Jhorawat et al.’®,
Elitok et al.,”, Georgakopoulos et al.,” and Bosch et
al.®) had their internal validity compromised due to
potential biases from the lack of blinding (allocation
confidentiality), which may compromise the reliabil-
ity and validity of data. The follow-up time used in
the studies makes it impossible to assess the anthra-
cyclines for chronic cardiotoxicity, a common limita-
tion to all studies included.

The study by Bosch et al.® used the combination
of carvedilol and enalapril as an intervention. There-
fore, individual analysis of the beta-blocker in ques-
tion becomes compromised. However, for the scien-
tific value and methodological robustness, the study
was included in the review, since it added value to the
analysis of a beta-blocker as a potential cardiopro-
tective agent in the use of anthracyclines. As for the

1.7, it was a double blind, place-

study by Gulati et a
bo-controlled, randomized, 2x2 clinical trial, which
analysed the drugs candesartan and metoprolol sep-
arately and combined in this setting. Results includ-
ed individual analyses of the drugs in the allocated
groups (candesartan-metoprolol, candesartan-place-

bo, metoprolol-placebo and placebo-placebo), allow-

REV ASSOC MED BRAS 2018; 64(8):745-754
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ing for the specific interpretation for the beta-blocker
metoprolol in this systematic review.

The use of different criteria and measurements
does not guarantee comparability between studies
included. However, individual analyses of the stud-
ies can be very useful in view of the scarcity of ro-
bust scientific evidence on the subject. Regarding
the echocardiographic parameter used, although the
general reduction in LVEF was an important criterion
for comparison, reductions to values lower than 50%,
that is, expressive drops that constitute left ventricu-
lar failure, would have greater clinical relevance.

In addition, the persistence of left ventricular
dysfunction was not analysed in the vast majority
of studies included, which were followed-up for only
six months. Long-term results could strengthen the
scientific consistency about the use of beta-blockers
in this setting, with the potential to demonstrate
continued and long-lasting benefits. The studies per-
formed so far have presented an excellent capacity to
generate a rational hypothesis with biological plausi-
bility, with preliminary results considered satisfacto-
ry. However, there is a lack of normative studies and
sufficient robustness to mark the routine use of be-
ta-blockers in protocols to prevent anthracycline-in-
duced cardiotoxicity.

Considerable heterogeneity within the beta-block-
er class may be a confounding factor in this analysis,
given the different pharmacological actions of the
drugs in question. It is postulated that the activity of
inhibiting free radicals is important in the prevention
of cardiotoxicity by chemotherapy, and that this is
offered in a different way among the agents of the
class, especially carvedilol. Despite the scientific data
more consistent with its use in relation to cardiopro-
tective action, the ideal beta-blocking agent for clini-
cal research and use is still undetermined. Due to the
differences in pharmacokinetic properties between
the agents studied and the absence of class effect, we
considered that the meta-analysis would not be ade-
quate, even though the intention of the analysis was
the beta-blockers class in general.

Other cardioprotective possibilities

No study used bisoprolol as an intervention. This
beta-blocker, as it has a preference for action on beta-
1 receptors and has high cardioselectivity,3** may be
an option for future studies with potential cardiopro-
tective action against myocardial injury caused by
chemotherapeutic agents. Nebivolol, which had only

one study included, also presents a more modern
action, with potential vasculoprotective action, and
should be the subject of further investigations.

To date, only the drug dexrazoxane has formal
recommendation in some situations for the preven-
tion of cardiotoxicity associated with anthracyclines.
This drug, an iron chelator that prevents formation
of the iron-doxorubicin complex, has been studied in
this context since the 1980s3"%. Satisfactory results
have been observed in studies using dexrazoxane
prior to chemotherapy with anthracyclines in differ-
ent regimens.3*3” However, according to the clinical
practice guideline of the 2008 American Society of
Clinical Oncology, dexrazoxane should not be rou-
tinely used in combination with doxorubicin or oth-
er anthracyclines. Its use should be recommended
only if a cumulative dose of doxorubicin greater than
300mg/m® in adults, if predicted to be of therapeutic
benefit with even higher doses of chemotherapy.® In
Brazil, its use is limited in metastatic breast cancer
when it occurs the use of high cumulative doses of
anthracyclines.*

Other pharmacological classes have been studied
as possible cardioprotectors against cardiotoxicity
associated with anthracyclines. Inhibitors of angio-
tensin converting enzyme and angiotensin II recep-
tor antagonists are drugs used and recommended
in the therapeutic arsenal of heart failure and have,
to date, weak scientific evidence of cardioprotection
in chemotherapy. Some drugs were also analysed in
studies selected for this review. While candesartan
showed positive results in cardioprotective efficacy,”
enalapril demonstrated neutrality when used alone.™
Limitations of the evidence on these other classes
keep beta-blockers one step ahead in relation to the
volume of scientific information in this context.

The scientific gap in the topic extends to spirono-
lactone, an aldosterone antagonist, also used in the
treatment of heart failure.*® One study demonstrat-
ed the short-term effectiveness of this drug in the
prevention of anthracycline-induced cardiotoxicity,*
however, despite the pharmacological rationale at-
tractive, more studies are needed, especially in the
long term. The combination of drugs with potential
cardioprotective action, in turn, could offer a syn-
ergistic effect in the prevention of cardiotoxicity by
chemotherapy, constituting a strategy to be consid-
ered in future studies. As with studies included in
this review," the use of medications commonly
used in the treatment of heart failure, administered
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in combination, represents a target of interest in clin-
ical research,” considering their pharmacological
properties, the currently accessible cost of most of
drugs and the low risk of serious adverse events.

This review brings scientific benefits on a relevant
topic, and has the merits of evaluating the quality of
evidence with recommended methods, but is also
subject to bias. The selective reporting of complete
studies in a systematic review may constitute publi-
cation bias, which should be reported as a potential
limitation of this study. In the context of systematic
reviews, outcome selective reporting, or outcome re-
porting bias, should also be considered, although the
implications of the mentioned biases in the conduct
and reporting of the reviews are unclear. The me-
ta-analysis, considering only one of the beta-blocking
agents, may be beneficial and configures the focus of
future research in the search for answers on cardio-
protection in chemotherapy treatment.

CONCLUSIONS

Beta-blockers represent a pharmacological class
of interest in the prevention of anthracycline-associ-
ated cardiotoxicity. Existing scientific evidence, still
incipient, exposes the need for a broader and more
precise investigation. Analysing in detail the stud-
ies included in this review, it is concluded that be-
ta-blockers have a potential cardioprotective action,
yet to be definitively proven in larger studies, with
long-term follow-up and using relevant clinical out-
comes. Based on available scientific data, carvedilol,
an agent of the class with the most evidence of ben-
efit and with a greater number of patients evaluated,
stands out. The dosage regimen and the optimal time
of administration should still be defined, as well as
the magnitude of the benefit of its use or of other be-
ta-blockers, to allow the construction of future cardi-
oprotective protocols in susceptible populations that
will be submitted to the use of anthracyclines.
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APPENDIX 1. THE SEARCH STRATEGY USED IN
MEDLINE/PUBMED WAS REPEATED ON THE
OTHER DATABASES

1. adult*.tw

2. (cancer OR neoplas* OR malignan* OR tumor* OR
solid tumor* OR blood tumor* OR hematopoietic
tumor* OR lymphoid tumor* OR lymphoid malig-
nan®).ti,ab

3. (doxorubicin* OR adriamycin* OR daunorrubicin®
OR epirrubicin* chemotherap®).ti,ab

4. (beta-block* OR carvedilol OR propranolol OR me-
toprolol OR bisoprolol OR atenolol OR nebivolol).
ti,ab

5. (prevention OR prophylaxis).ti,ab

6. (cardiac* OR cardiac fail* OR cardiac toxici* OR
cardiotoxici* OR heart OR heart fail* OR cardiac
dysfunction OR heart dysfunction OR cardiotox-
icity OR cardiac toxicity OR cardiomyopathy).
ti,ab

7. (systolic disfuntion OR diastolic disfunction OR
myocardi* OR myocardial disfuntion OR cardio-
protection).ti,ab

8. (clinical trial* OR intervention* OR interventional
stud* OR cohort* OR cohort stud* OR historical
cohort* OR case-control* OR case-control stud*
OR observational stud®).tw

9. 1AND 2 AND 3

10. 4 AND 5

11. 6 OR7

12. 9 AND 10 AND 11

13. SAND 12

OBJETIVO: Este estudo teve como objetivo analisar o papel dos betabloqueadores na prevengdo da cardiotoxicidade induzida pelas

antraciclinas em adultos.

METODOS: Foi realizada uma revisdo sistemdtica em bases de dados eletrénicos, incluindo os estudos relevantes que analisaram fdr-
macos betabloqueadores como agentes cardioprotetores antes do inicio do uso de antraciclinas por pacientes oncoldgicos adultos.
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RESULTADOS: Apds aplicagdo dos critérios de elegibilidade e selegdo, foram obtidos oito artigos considerados de boa qualidade, que
se adequavam d& temdtica proposta, sendo todos ensaios clinicos, quatro placebo-controlados, totalizando 655 pacientes incluidos.
Destes, 281 (42,9%) fizeram uso de algum betabloqueador como intervengdo, sendo o carvedilol o mais utilizado (167 pacientes —
25,5%). Seis estudos foram considerados positivos quanto a cardioprotecdo exercida pelos betabloqueadores, porém apenas quatro
demonstraram diferenca na fracdo de ejecdo do ventriculo esquerdo apés a quimioterapia nos grupos que usaram betabloqueadores
em relagdo aos grupos controle. O carvedilol e o nebivolol, mas ndo o metoprolol, tiveram resultados positivos quanto & cardioprotegdo.

Outros betabloqueadores ndo foram avaliados nos estudos incluidos.

CONCLUSOES: Apesar de haver um potencial efeito cardioprotetor dos betabloqueadores, conforme demonstrado em ensaios clinicos
pequenos e unicéntricos, sua utilizagdo rotineira na prevengdo da cardiotoxicidade associada ds antraciclinas requer maiores compro-
vagdes cientificas.

PALAVRAS-CHAVE: Cardiotoxicidade. Antraciclinas. Insuficiéncia cardiaca. Cardiopatias/prevengdo e controle.
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