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Cardio-Oncology Guidelines
and Strength of the Evidence

Haoyi Zheng, MD, PHD,a Huichun Zhan, MDb,c
T he European Society of Cardiology (ESC)
recently published its first guidelines on
cardio-oncology in a 133-page document

with 837 references.1 It is a joint venture with the
European Hematology Association, the European
Society for Therapeutic Radiology and Oncology,
and the International Cardio-Oncology Society. The
immense undertaking in reviewing and evaluating
the published data by the writing committee mem-
bers should be highly commended.

However, though detailed guidance is given, the
vast majority of the recommendations are derived
from Level of Evidence (LOE) C (low or very low),
derived from expert opinion, case studies, retro-
spective studies, or registries.1 Of the total 156 Class 1
recommendations in the current guidelines, only 5
(3%) carry LOE A (data derived from multiple ran-
domized trials or meta-analyses), 33 (21%) carry LOE B
(data derived from a single randomized clinical trial
or a large nonrandomized trial), and 118 (76%) carry
LOE C. Among the 5 Class 1 recommendations with
LOE A, 3 are for managing cancer-associated venous
thromboembolism, 1 for corrected QT interval moni-
toring of ribociclib, and 1 for evaluating suspected
amyloid light chain cardiac amyloidosis using cardiac
magnetic resonance. In addition, all 5 Class 3 recom-
mendations carry LOE C.

Although the LOE to support strong recommenda-
tions is often not very high in cardiology guidelines
because many clinical questions have not been
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addressed by high-quality randomized controlled
clinical trials, a guideline with a vast majority of
strong recommendations on the basis of LOE C is not
common in general cardiology. Among all 272
recommendations in the current 2022 ESC guidelines
on cardio-oncology, 76% are supported by LOE C. In
contrast, in a systematic review of all 51 current
guideline documents published by the American
College of Cardiology (ACC)/American Heart Associa-
tion (AHA) and ESC between 2008 and 2018, which
included 6,329 recommendations, 42% of recom-
mendations in the ACC/AHA guidelines and 55% of
recommendations in the ESC guidelines were classi-
fied as LOE C (Table 1).2 The ACC/AHA and ESC pub-
lish their guidelines using a similar grading scheme
for grading of recommendations and LOE.

The goal of guidelines is to set the de facto stan-
dard for medical practice and therefore influence
clinical decisions about individual patients, practice
performance measures, insurance reimbursement,
and education programs.3 Clinical guidelines have
also been used in the determination of the standard
of care in medical malpractice litigation.4 In general,
the strength of a recommendation indicates the
extent to which the medical community can be
confident that adherence to the recommendation
will do more good than harm; the quality of evi-
dence indicates the extent to which we can be
confident that an estimate of effects is correct.5 The
level of implementation of guidelines and adherence
to guidelines have been used to measure the per-
formance of clinical practice. Class 1 and Class 3
recommendations in the guidelines are explicit, and
they are for and against certain interventions,
respectively. They are usually followed in clinical
practice. Whereas guideline recommendations are
“should” (Class 1) or “should not” (Class 3) di-
rectives, ACC/AHA performance measures represent
“must do” or “must not do” directives. Performance
measures are used as the basis for public reporting
https://doi.org/10.1016/j.jaccao.2022.12.001
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TABLE 1 Levels of Evidence and Strength of Recommendation in the Guidelines

Level of Evidence

Overall Class 1 Class 2 Class 3

A B C A B C A B C A B C

ESC guidelines
(n ¼ 3,399)

484 (14.2) 1,053 (31.0) 1,862 (54.8) 349 (10.3) 472 (13.9) 801 (23.6) 82 (2.4) 505 (14.9) 928 (27.3) 53 (1.6) 76 (2.2) 133 (3.9)

ACC/AHA guidelines
(n ¼ 2,930)

248 (8.5) 1,456 (50) 1,271 (41.5) 180 (6.1) 619 (21.1) 473 (16.1) 41 (1.4) 680 (23.2) 605 (20.5) 27 (0.9) 166 (5.7) 139 (4.7)

ESC cardio-oncology
guidelines (n ¼ 272)

7 (2.6) 57 (21.0) 208 (76.4) 5 (1.8) 33 (12.1) 118 (43.4) 2 (0.7) 24 (8.8) 85 (31.3) 0 0 5 (1.8)

Values are n (%). ESC guidelines between 2008 and 2018: 3,399 recommendations in total. AHA/ACC guidelines between 2008 and 2018: 2,930 recommendations in total. ESC cardio-oncology guidelines
for 2022: 272 recommendations in total. The ESC and AHA/ACC guideline data between 2008 and 2018 are summarized in Fanaroff et al.2

ACC ¼ American College of Cardiology; AHA ¼ American Heart Association; ESC ¼ European Society of Cardiology.
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and pay-for-performance programs. Failure to
deliver this care to an eligible patient suggests a
quality lapse.6 Therefore guideline panels that issue
Class 1 recommendations must be confident that the
benefits of the recommended intervention substan-
tially outweigh the risks.7

There are no strict governing policies or criteria
for making guideline recommendations on the basis
of LOE. However, strong recommendations usually
require high-quality evidence. Low-quality evidence
generally results in uncertainty regarding the bal-
ance between the benefits and risks of using one
intervention over another. Therefore, a weak
recommendation is usually warranted.8 There are,
however, situations in which the discordance be-
tween strength of recommendation and LOE is
allowed.7 In some scenarios, assigning LOE C to a
Class 1 recommendation is reasonable, especially
when the critical outcome is related,8 for example,
when the benefits clearly outweigh the harm by
conventional wisdom or widely accepted practice
that is biologically sound or when a randomized
trial or an observational study is neither feasible
nor ethical, but clinical guidance is needed. For
instance, in the current guidelines, patients cate-
gorized as low risk for cardiovascular (CV) toxicity
should proceed with anticancer therapy without
delay. In our view, this is a reasonable Class I
recommendation with LOE C and is justifiable.
Conversely, in scenarios with uncertain benefits but
certain risks for harm, Class 3 recommendations
with LOE C can be used. For instance, in patients
with cancer, thrombocytopenia, and acute coronary
syndrome, aspirin is not recommended if platelet
count is <10,000/mL. In similar scenarios related to
common practice or common sense for improved
patient care—such as electrocardiography for all
patients starting cancer therapy, baseline echocar-
diography before anthracycline therapy, and cardi-
ology referral for high-risk and very high risk
patients before anticancer therapy, which are un-
likely or unnecessary to be studied by clinical tri-
als—Class 1 recommendations supported by LOE C
are reasonable. Assigning LOE C does not imply that
the recommendation is weak in these scenarios.

However, in far more situations, the balance be-
tween benefit and harm or burden is not supported by
common practice and has not been addressed by
high-quality investigations. Therefore, strong rec-
ommendations based on low LOE are likely to result
in uncertainty in clinical practice. The following are
examples of Class 1 recommendations with LOE C in
the current guidelines.
EXAMPLE 1. In patients treated with nilotinib or
ponatinib (mainly for chronic myeloid leukemia),
full CV risk assessment is recommended for all pa-
tients at baseline, every 3 months during the first
year, and every 6 to 12 months thereafter. CV risk
assessment includes a physical examination, blood
pressure measurement, electrocardiography, lipid
panel, and hemoglobin A1c. Although nilotinib and
ponatinib are associated with vascular events (eg,
peripheral artery disease, stroke, myocardial
infarction), the mechanism is not fully understood.
There is no evidence to support the frequent
follow-up of lipid panel and hemoglobin A1c in
these patients, especially those at low risk. In
practice, the major concern of nilotinib is the risk
for QT interval prolongation or torsade de pointes,
while ponatinib in particular is associated with hy-
pertension. Therefore, it may be reasonable to
routinely perform electrocardiography during nilo-
tinib treatment and measure blood pressure during
ponatinib treatment instead of undertaking a full
CV risk assessment. Such discordance between the
strength of recommendation and LOE in the guide-
lines raises concerns over whether the uncertain
incremental benefits are worth the additional costs
and burden.
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EXAMPLE 2. Right heart catheterization and discon-
tinuation of dasatinib are recommended in patients
who develop symptomatic or asymptomatic increases
in peak tricuspid regurgitation velocity >3.4 m/s.
Unlike other types of pulmonary arterial hyperten-
sion (PAH), which are almost all progressive and
irreversible, dasatinib-related PAH usually resolves
rapidly after discontinuation of treatment.9 It is a
reasonable recommendation for symptomatic pa-
tients to discontinue dasatinib and undergo invasive
measurement. However, an arbitrary referral of an
asymptomatic patient for an invasive procedure may
be premature, particularly if based on a single mea-
surement of tricuspid regurgitation velocity by
echocardiography.9 A repeat measurement in close
follow-up could also be recommended for confirma-
tion before taking further action, especially if the
patient remains asymptomatic. In a long-term follow-
up of patients with chronic myeloid leukemia treated
with dasatinib, only 1 of the 14 patients with echo-
cardiographic diagnoses of PAH required right heart
catheterization.10

EXAMPLE 3. In high-risk and very high risk patients
(as defined by the guidelines) receiving anthracy-
clines, echocardiography (LOE C), troponin, and
natriuretic peptide monitoring (LOE B) are recom-
mended every 2 cycles and within 3 months after
completing treatment. This is a significant change
from the current practice. An explicit Class 1 recom-
mendation clearly runs beyond LOE and may lead to a
drastic change of current practice patterns. In our
view, a Class 2 recommendation may be more
appropriate for this scenario. This will leave the
choice of timing of cardiac assessment (more or less
frequent) to the physician’s discretion on the basis of
an individual patient’s situation, such as the type of
malignancy, concomitant use of other cancer thera-
pies with potential cardiotoxicity, and cumulative
dose of anthracycline.

In clinical practice, it is not practical for individual
health care providers to evaluate the evidence and
arguments for themselves or to vet biases and po-
tential errors from the consensus of the relevant ex-
perts. Practitioners trust the recommendations
because of their assumed credibility and authority.
High quality of evidence is associated with low level
of bias and vice vera. However, recommendations
based on weak evidence could be biased. This could
then result in confusion and controversy when rec-
ommendations are applied to clinical practice,
performance measures, insurance reimbursement, or
malpractice litigation.

In situations in which high-quality evidence is not
available, expert opinion and careful synthesis of
low-quality evidence will continue to guide clinical
practice. As an alternative, a consensus statement is
usually made when the evidence is of lesser quality or
not appropriate for formal ratings for guideline
development but clinical guidance is still needed.
Such consensus represents the prevailing opinions of
an expert panel and serves mainly as an information
source and nonbinding recommendation to help
clinical decision making. As the desired outcomes of
such recommendations are not guaranteed, because
of the lack of high-quality evidence, the recommen-
dations are not binding.

There is no doubt that the current guideline
document provides a great source of information,
and many recommendations will ultimately guide
patient care in cardio-oncology. However, clinical
guidelines are only as robust as the evidence and
expert opinions they are based on5 and are works in
progress that need to be continually edited and
updated as additional evidence is generated. The
current guideline document acknowledges that
there are limited trials and lack of high-quality
evidence on which to base decision making.1

Although assigning low or very low levels of evi-
dence to strong recommendations or vice versa is
allowed, with 73% of Class 1 and Class 2A recom-
mendations (167 of 229) based on LOE C, the sub-
stantial prevalence of expert opinion or low-quality
evidence can potentially endanger the authority and
validity of guidelines. Therefore, the guidelines
should acknowledge the lack of strong evidence for
many of the recommendations and reinforce
that practitioners should follow their judgment
when implementing the guidelines in clinical
practice.
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