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Diagnosis of acute and late cardiotoxicity from cancer therapeutics has become increasingly important as the scope of

cardio-oncology increases exponentially, both in terms of the number of people affected and the types of therapies it

encompasses. Cardiac magnetic resonance (CMR) is a tool that can offer unparalleled diagnostic information compared

with other imaging modalities, but its utilization is often delayed, at the expense of patient care, due to the need

for insurance pre-authorization. This paper highlights situations in which CMR is preferred as the diagnostic

modality and provides examples of diagnoses more likely to be approved by insurance companies. It also provides

specific cardio-oncology diagnoses or questions to help the clinical cardio-oncologist navigate the pre-authorization

process. (J Am Coll Cardiol CardioOnc 2021;3:191–200) © 2021 The Authors. Published by Elsevier on behalf

of the American College of Cardiology Foundation. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
T he specialty of cardio-oncology is a burgeon-
ing field that continues to evolve. Part of this
rapid growth is due to advances in oncology,

with new treatments that are prolonging survival and
increasing cure rates. Many novel therapeutics come
with associated cardiovascular effects. In the past,
anthracyclines were considered to pose the greatest
risk to patients, but this risk was felt to be “manage-
able” if the dose was kept below a specific level (1).
Subsequent experience with anthracyclines has
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demonstrated considerable cardiotoxicity even at
low doses. Newer therapies, although beneficial,
have shown myriad cardiac side effects ranging
from severe hypertension with tyrosine kinase inhib-
itors, to life-threatening myocarditis with immune
checkpoint inhibitors (ICIs), and severe shock-like
dysfunction with chimeric antigen receptor T cell
therapy (2). Cancer treatment–related cardiac
dysfunction (CTRCD) can occur early due to chemo-
therapy (3) and may be delayed in the case of
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HIGHLIGHTS

� Evolving therapies for cancer improve
patient survival but can result in
cardiotoxicity.

� CMR can help diagnose, prognosticate,
and offer insight to guide the manage-
ment of cardiotoxicity.

� Pre-authorization for CMR, used by in-
surance companies, often leads to
consequential delays in patient care.

� Advocacy and education of insurance
payers and providers are essential to
overcome these obstacles.

ABBR EV I A T I ON S

AND ACRONYMS

2D = 2-dimensional

ACC = American College of

Cardiology

CAD = coronary artery disease

CMR = cardiac magnetic

resonance

CTRCD = cancer treatment–

related cardiac dysfunction

ECV = extracellular volume

GLS = global longitudinal

strain

ICI = immune checkpoint

inhibitors

LGE = late gadolinium

enhancement

LV = left ventricular

LVEF = left ventricular ejection

fraction

MACE = major adverse

cardiovascular event

RV = right ventricular
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radiation therapy, particularly with radiation
fields that include incidental dose to cardiac
structures or the great vessels (4). In addi-
tion, more recent data suggest that there is
a high risk of major adverse cardiovascular
events (MACE) within the first few years
following cardiac radiation exposure (5).
The need to diagnose these toxicities rapidly
and efficiently is of great concern to both the
cardiovascular and oncologic communities. It
is estimated that 30% of all patients undergo-
ing cancer therapy will have some cardiovas-
cular issue associated with their care;
moreover, cardiovascular disease is the lead-
ing cause of morbidity and mortality in the
years following cancer treatment (6).

The shifting paradigm of cancer as a
chronic disease, with therapy lasting for
many years, requires long-term follow-up for
ongoing cardiovascular toxicity. As more pa-
tients with cancer are treated, achieve
remission, and enter survivorship, there is a
need to identify those at risk, and to design
strategies for how best to monitor long-term cancer
therapy–related cardiac disease. In the next 25 years,
the number of cancer survivors in the United States is
estimated to increase by nearly 11 million: from 15.5
million in 2016 to 26.1 million in 2040. Notably, the
proportion of survivors older than age 65 years will
increase from 61% to 73%. By 2040, only 18% of
cancer survivors will be between the ages of 50 and
64 years, and just 8% will be younger than age 50
years. Thus, the largest proportion of survivors rep-
resents an older demographic who may have under-
gone cardiotoxic therapy and yet are also susceptible
to cardiovascular disease due to aging alone or from
other comorbid diseases. This is the so called “silver
tsunami” population that will undoubtedly require
imaging and treatment approaches for cardiovascular
complications (7).

CMR imaging is a critical tool for the diagnosis of
both early and late cardiotoxic effects (8); however,
there are several challenges to having these studies
performed in a timely manner, which may impact
patient care both in the acute and survivorship pha-
ses. In particular, the burden that insurance com-
panies impose by way of pre-authorization has been
identified as having an increasingly negative impact
on patient care (9). We have worked with the Amer-
ican College of Cardiology (ACC) Cardio-Oncology
Section members to identify critical obstacles to the
use of CMR in oncology patients. This is expected to
affect most patients with cancer at the early phase of
their treatment with newer and more potent agents,
as well as during surveillance as survival rates
continue to increase.

This paper outlines the scope of the problem, the
circumstances in which CMR offers the greatest
benefit, and arguments for dispensing with onerous
pre-authorization which delay care and create a
tremendous burden to practicing physicians, espe-
cially in the field of cardio-oncology and cancer
care. We also outline useful nomenclature and in-
dications when ordering a CMR for a cardio-
oncology patient.

SCOPE OF THE PRE-AUTHORIZATION BURDEN

Pre-authorization for testing as a mechanism to
contain costs has expanded dramatically of late. In-
surance companies frequently create their own
guidelines to make coverage determinations, which
are often not transparent or publicly available, forc-
ing many practices to repeatedly request testing or
medications for their patients, only to be continually
denied. In 2020, the American Medical Association
conducted a web-based survey of 1,000 practicing
physicians who provide patient care more than 20 h
per week; 40% were primary care physicians and 60%
were specialists. Almost 86% reported that the
administrative burden related to prior authorization
requests has risen in the past 5 years and 86% of
practices reported the pre-authorization burden as
“high or extremely high.” On average, a medical
practice completes 33 prior authorization requests per
physician per week that take 14.4 h to process, with
30% of physicians hiring staff to work exclusively on
prior authorizations. Nearly 26% of physicians wait an
average of 3 to 5 days, and 7% wait more than 5 days,
for authorization (9).

A significant concern for those caring for patients
with cancer suspected of having cardiotoxicity is that
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a delay in treatment is associated with negative out-
comes. From the same survey (9):

� 24% report that delays from pre-authorization
caused serious patient harm;

� 16% reported that the delays led to unnecessary
hospitalizations;

� 91% said pre-authorization caused a delay in access
to care;

� 74% reported that the delay caused by pre-
authorization led the patient to abandon recom-
mended care.

The ACC has also been interested in the burden of
pre-authorization. In response to a call to action from
ACC Advocacy, members who were practicing cardi-
ologists were asked about the degree that pre-
authorization was impacting practice patterns. The
data showed several trends (H. McCants, personal
communication, May 2019):

� After the initial prior authorization denial, 25% of
cases required peer-to-peer consultation;

� 42% of denials resulted in the recommendation to
perform a different (cheaper) test than the initial
request;

� 45% of cases required more than 30 min on the
phone to resolve, and 30% of cases needed partic-
ipation from the ordering physician to resolve the
authorization;

� 60% of submitted cases delayed and/or required
rescheduling of care.

Although these reported data were not specific to
CMR, CMR was a test that was frequently cited as
requiring pre-authorization.

CMR IN ANTHRACYCLINE CHEMOTHERAPY

Mitigating cardiotoxicity from cancer therapeutics is
the cornerstone of cardio-oncology. Left ventricular
ejection fraction (LVEF) is often the parameter of
greatest interest when monitoring for cardiotoxicity
from oncologic therapies, commonly anthracyclines.
CMR is the gold standard noninvasive test to measure
LVEF and chamber volumes (10). It has greater spatial
resolution than 2-dimensional (2D) echocardiography
and radionuclide ventriculography, which are often
used to monitor LVEF (11). Geometric assumptions
are not required, as in echocardiography, and thus
CMR can provide more accurate LVEFs as well as
improved right ventricular (RV) and left ventricular
(LV) volume quantitation. As a result, CMR can detect
subtle changes that predate clinical symptoms from
CTRCD. The definition of a significant change in LVEF
from cardiotoxic chemotherapeutic agents is a LVEF
reduction of >10%, to a value <53% (12). This change
can be slight and difficult to detect via 2D echocar-
diography. A study by Thavendiranathan et al. (13)
concluded that there can be a 10% difference in
biplane calculation of LVEF from the same echocar-
diogram when read by 2 different readers. Three-
dimensional LVEF by echocardiogram is more
accurate and reproducible compared with 2D echo-
cardiography, but this is still not widely available and
relies on high-quality images, excellent endocardial
detection, and operator expertise. CMR can give more
accurate and reproducible results that ultimately
guide whether chemotherapy can be safely adminis-
tered. Expert consensus statements recommend CMR
if the LVEF is <53%, if suboptimal image quality
precludes accurate measurement of LVEF in those
undergoing cardiotoxic chemotherapy, or in those
with a late risk of cardiotoxicity (12). This is especially
important in those with poor acoustic windows. De-
creases in LVEF may also occur due to changes in LV
volumes due to dehydration from poor oral intake
that can be common with chemotherapy. Meléndez
et al. (14) showed that even 3 months after chemo-
therapy exposure, a decline in LVEF in 20% of pa-
tients was due to an isolated decrease in LV end-
diastolic volume. This may not be apparent on
echocardiography.

Anthracyclines, along with other treatments such
as radiation, have clearly identified chronic effects
that can result in cardiac damage. Examination of
endomyocardial biopsy samples has revealed histo-
logic proof that anthracyclines cause damage to car-
diac myocytes (15). Oeffinger et al. (16) noted that
long-term survivors of pediatric cancers, many
treated with anthracyclines, are more likely to have
chronic health conditions that include cardiovascular
disease, and to die prematurely compared with un-
treated controls. The incidence of the most serious
outcomes, including cardiovascular disease, in-
creases with time and age (16).

Expert consensus groups, such as American Society
of Echocardiography, European Society of Cardiology,
and American Society of Clinical Oncology (12,17–19)
recommend serial surveillance via imaging and bio-
markers in both symptomatic and asymptomatic pa-
tients given the lifelong risk of CTRCD. Imaging and
biomarkers should be obtained at baseline; bio-
markers should then be obtained with each cycle of
cardiotoxic therapy, with imaging performed 6 to
12 months after completion of therapy that includes
anthracyclines (12). Repeat imaging should be ob-
tained approximately 5 to 10 years post therapy in
asymptomatic patients, and sooner with the onset of
any concerning cardiovascular symptoms (12,17).
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A small study in adult survivors of pediatric cancer,
consisting of patients >10 years from diagnosis who
required either anthracyclines and/or radiation,
revealed that LVEF was often underestimated by
echocardiography, even when 3-dimensional tech-
nology was implemented, resulting in a new diag-
nosis of cardiotoxicity with CMR in more than 30% of
patients (20). Asymptomatic RV dysfunction was also
noted in another study using CMR to evaluate adult
survivors who had previously received anthracyclines
(21). Because the RV is often difficult to assess due to
its unique shape, CMR remains the modality of choice
for RV volumes and function. Another study in pa-
tients with previous anthracycline exposure revealed
an association between a decline in LV mass and a
higher likelihood of adverse cardiovascular events
(22) measurable by CMR but not with other imaging
modalities. CMR may be able to detect toxic
myocardial effects earlier, which may result in
modification of treatment to prevent further
morbidity.

Strain, or myocardial deformation, has been
shown to detect subclinical myocardial dysfunction
before an actual drop in LVEF in patients who have
previously received anthracyclines (23). A relative
reduction in global longitudinal strain (GLS) of more
than 15% from the pretreatment baseline is consid-
ered as evidence of CTRCD (12). Strain can also be
assessed using CMR with algorithms such as
displacement encoding with stimulated echoes
(DENSE) (24) or fast-SENC by MyoStrain (25). GLS, by
both echocardiography and CMR, was found to be a
predictor of mortality in patients with ischemic and
nonischemic cardiomyopathy (26,27). A small study
showed global circumferential and longitudinal
strain were lower (less negative or more impaired
systolic contraction) in those who had been treated
with anthracyclines (28). Thavendiranathan et al.
(29) recently showed that cardioprotective therapy
based on a decline in GLS resulted in a significantly
lower reduction in CTRCD. However, strain can also
be pre- and afterload dependent. Jordan et al. (30)
observed that 16% of the patients noted in the study
by Meléndez et al. (14) had a decrease in circum-
ferential strain due to a decrease in LV end-diastolic
volume. Thus, CMR may clarify the etiology of a
worsening in strain.

CMR can noninvasively detect diffuse interstitial
fibrosis via a technique known as native T1 mapping
and calculation of extracellular volume fraction
(ECV). Myocardial edema may also be detected and
quantified via T2 mapping. Mouse studies have
shown that anthracyclines first cause an increase in
myocardial edema followed by interstitial fibrosis
(31). LV myocardial ECV has been noted to be greater
in patients treated with anthracyclines (32–34), and
an elevated native T1 after exposure to cardiotoxic
chemotherapy is correlated with a lower LVEF at
18 months. Elevated native T1 was also correlated
with a reduction in GLS and a rise in N-terminal proB-
type natriuretic peptide (35). This study revealed that
abnormalities in native T1 and T2 were able to detect
cardiotoxicity better than more traditional parame-
ters such as LVEF and biomarkers (35). Early increases
in ECV after exposure to cardiotoxic therapies may
reflect acute injury and edema, whereas elevations
sometime later are more likely due to fibrosis. Further
studies are necessary to assess whether car-
dioprotective therapy initiated earlier due to
abnormal T1, T2, and ECV values leads to improved
patient outcomes.

Traditionally, late gadolinium enhancement (LGE)
is the most widely used method for myocardial tissue
characterization and assessment of focal fibrosis/scar.
Animal studies have found that increased LGE after
anthracycline exposure was associated with future
decline in LVEF as well as evidence of myocyte death
on histopathologic examination (36); several human
studies have also shown similar findings in the pres-
ence of LGE (32,36); however, not all studies have
found a similar correlation, and so native T1 and T2
mapping and calculation of ECV need to be incorpo-
rated as well.

LV mass is also better characterized by CMR
compared with any other noninvasive modality. A
decrease in LV mass, presumably due to car-
diomyocyte damage with subsequent atrophy, has
been found to be associated with MACE in those
with anthracycline exposure and offers prognostic
information in this population (22). LV mass re-
ductions have also been shown to be correlated with
increased heart failure symptoms, even in those with
preserved LVEF, suggesting that merely surveilling
for LV dysfunction after anthracycline exposure may
misclassify some patients who could benefit from
cardioprotective therapy, as well as potentially
misdiagnose the etiology of their symptoms (37).
CMR is also helpful in diagnosing cardiomyopathy
due to decreasing myocardial mass and cavity size
(Grinch Syndrome) in survivors of pediatric cancer in
whom anthracycline exposure at an early age results
in heart dimensions that are too small to support the
rest of the body and subsequent restrictive physi-
ology (38).
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CMR FOR ASSESSMENT OF MYOCARDITIS

ASSOCIATED WITH IMMUNE

CHECKPOINT INHIBITORS

ICIs are another class of therapeutic agents that can
have potentially fatal cardiotoxic effects, specifically
myocarditis. Although uncommon (prevalence 0.6%
to 1.3% with single ICI, and 2.4% with 2 ICIs), the
possibility of toxicity increases with combination
immunotherapy (39,40). This relatively new class of
medications helps the immune system to recognize
and target cancer cells. In the United States alone,
there are nearly 600,000 patients who are eligible to
receive ICI therapy and thus potentially at risk for
myocarditis (41).

CMR is the imaging modality of choice for patients
with acute nonischemic injury and is considered the
gold standard noninvasive test for the diagnosis of
myocarditis. It allows tissue characterization to
identify cardiac inflammation (as seen on T2-
weighted images and T2 mapping), as well as
myocardial necrosis and fibrosis, as evidenced by
LGE. The main strength of CMR when using the Lake
Louise criteria is its high specificity (86%) and posi-
tive predictive value. The newer modified Lake
Louise criteria that use more innovative T1 and T2
mapping techniques, as well as extracellular volume
quantification, offer greater diagnostic accuracy for
myocarditis (42). As such, it is the most efficient op-
tion for confirming suspected myocarditis in patients
with a high pretest probability (43).

CMR has also been shown to be effective at-risk
stratification and determining prognosis in patients
with myocarditis (44,45). Because ICI myocarditis
can have a rapidly progressive course, any delay in
diagnosis or treatment may be catastrophic. The
current standard of care for ICI myocarditis is high-
dose steroids, although other immunosuppressive
agents such as infliximab (46,47), intravenous
immunoglobulin, anti-thymocyte globulin, myco-
phenolate mofetil, tacrolimus (48), and abatacept
(49) have also been used. CMR can provide a rapid
diagnosis in this life-threatening and often chal-
lenging to diagnose syndrome, and allows other
etiologies to be excluded based on tissue charac-
terization. CMR should be performed quickly, and
without delays related to pre-authorization, as any
postponement in diagnosis can cost patient lives.
The National Comprehensive Cancer Network en-
dorses the use of CMR as a diagnostic tool for the
evaluation of ICI-related toxicities, including
myocarditis, pericarditis, arrhythmias, and impaired
ventricular function (50).
The greater utility of CMR in ICI myocarditis relates
to its ability to directly assess the state of the
myocardium. The diagnosis of ICI myocarditis is
extremely challenging because the traditional criteria
for diagnosing myocarditis are not always present in
this disorder. A normal echocardiogram (specifically a
normal LVEF) does not rule out disease, nor does it
imply a benign course as compared with the more
common viral-related myocarditis. LVEF was normal
in 51% of patients with proven ICI myocarditis and
38% of patients who experienced a MACE had a
normal LVEF (39). However, a study by Zhang et al.
(51) suggested that ICI myocarditis may not result in
LGE, nor elevated T2 short tau inversion recovery. A
more recent study found that T1 mapping provided
diagnostic and prognostic value in patients with ICI
myocarditis, when applied via the modified Lake
Louise criteria (52). More research is necessary to
determine whether other tissue characterization
techniques such as T2 mapping and ECV provide
additional useful information in the diagnosis of ICI
myocarditis. ICI myocarditis can range from subclin-
ical to fulminant, and typically has a high rate of
serious adverse cardiovascular events, with grade 4
or 5 cardiovascular adverse events in more than half
of cases. Therefore, early recognition, in which CMR
can aid, and prompt treatment are imperative.

CMR IN OTHER CANCER THERAPIES

CMR is useful because it not only provides repro-
ducible and accurate evaluation of biventricular vol-
umes and ejection fraction, but it can also
characterize myocardial tissue components and
evaluate the pericardium, valves, and great vessels.
Pericardial disease can be secondary to cardiac
metastasis or a consequence of therapy that includes
both radiation and chemotherapy. Agents such as
cyclophosphamide, cytarabine, imatinib, dasatinib,
interferon-ɑ, methotrexate, and arsenic trioxide,
among others, can affect the pericardium (12).
Although echocardiography is the initial imaging
modality of choice, CMR can be especially helpful in
evaluating the location and etiology of both pericar-
dial and cardiac masses, as well as assessment for
pericardial thickening, constrictive pericarditis, and
active inflammation of the pericardium (53,54). CMR
can also diagnose coronary artery disease (CAD) and
peripheral artery disease without the use of ionizing
radiation, which may be important in patients with
cancer who are already exposed to many imaging
studies. Radiation is known to accelerate vascular
arterial disease, and thus it is recommended that
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patients with a history of significant radiation expo-
sure are followed for development of complications
(17). Both traditional chemotherapy such as 5-fluo-
roracil, and newer agents such as vascular endothelial
growth factor inhibitors (ie, sorafenib or sunitinib),
can cause ischemia (12). CE-MARC (Clinical Evalua-
tion of Magnetic Resonance Imaging in Coronary
Heart Disease), which is the largest prospective CMR
study, showed that CMR is more sensitive and has a
higher negative predictive value for diagnosing CAD
than single-photon emission computed tomography
(55). Five-year follow-up of the CE-MARC study
continued to show that CMR is a stronger predictor of
MACE irrespective of cardiovascular risk factors,
cardiac angiography results, or patient treatment on
presentation (56). CMR can detect as well as quantify
calcification without radiation exposure (57), and
more recently can quantify and characterize athero-
sclerotic plaque within the carotid artery (58),
although this is still in the research phase at this time.

COST-EFFECTIVENESS OF CMR

Factors limiting CMR use have traditionally included
cost as well as availability. However, the cost-
effectiveness of CMR has not been studied prospec-
tively in comparison with other widely used
modalities. The retrospective, multicenter SPINS
(Stress CMR Perfusion Imaging in the United States)
trial did show that patients without ischemia or scar
on CMR experienced very low incidence of cardiac
events, nominal need for coronary revascularization,
and thus less subsequent testing and treatment for
ischemia that resulted in decreased cost in the years
to come (59). A small retrospective study of approxi-
mately 360 patients from 2 centers showed that using
CMR over current standards of care saved more than
$800,000 (average savings of $2,308 per patient) due
to avoidance of invasive procedures and additional
diagnostic testing and had a meaningful clinical
impact in nearly 70% of patients (60). Furthermore,
these data do not include potential additional cost
savings, such as limiting ionizing radiation, which
may decrease future risk of cancer. CMR can also take
the place of the multiple studies often recommended
by insurance companies, who provide pre-
authorization without a clinical background. Within
the cardio-oncology population, 2 cardiac tests such
as stress nuclear testing plus echocardiography are
recommended to detect asymptomatic cardiotoxicity
in those who have had anthracycline and/or radiation
exposure (17–19). A single stress CMR examination
can evaluate for ischemia, RV/LV function, valvular
disease, pericardial disease, and possible subclinical
myocardial changes, all in one test. There are patient
limitations in CMR that need to be considered, such
as claustrophobia and risks associated with the pres-
ence of ferromagnetic devices. Longer imaging times
also may be more difficult for some patients. The
newer macrocyclic gadolinium-based contrast agents
have decreased the risk of nephrogenic systemic
fibrosis in those with renal disease, allowing a greater
number of people to undergo CMR with contrast (61).

NAVIGATING CMR PRE-AUTHORIZATION

Although more research is needed in the cardio-
oncology patient population, and advances in CMR
continue to expand its usefulness, the preceding data
suggest that CMR would offer very relevant infor-
mation in patients with a prior history of known
cardiotoxic treatment, such as anthracyclines or ra-
diation to better assess the ventricles, pericardium,
and myocardial tissue. CMR has been shown to be
helpful in the diagnosis of ICI myocarditis, and is the
gold standard noninvasive imaging modality in
diagnosing myocarditis from all causes. It also may
provide more relevant information in those who are
currently receiving newer, more targeted therapies
such as monoclonal antibodies, as knowledge is still
evolving regarding the full spectrum of cardiovascu-
lar side effects these therapies cause. It has also
proven to be more sensitive with a higher negative
predictive value in the diagnosis of CAD than single-
photon emission computed tomography with the
benefit of avoiding additional exposure to ionizing
radiation (55) and can offer prognostic information in
CAD as well (56). Thus, we advocate that pre-
authorization be waived when these are the in-
dications for testing.

Despite these data supporting instances in which
CMR is clearly preferred and indicated in the cardio-
oncology population, there is still difficulty with in-
surers covering CMR examinations, or causing
significant delays in authorization (and subsequent
care). Many companies use third parties known as
radiology review boards to help them screen requests
and decide which indications should be covered for
various imaging tests. Per these documents, certain
diagnoses and diagnosis codes are more likely to be
approved. Using the list provided by 2 insurance
companies (62,63), the Central Illustration shows their
approved indications for CMR, along with the specific
cardio-oncology diagnoses or questions to be
answered to make it easier for cardio-oncologists who
are not as familiar with CMR to convey their reasons
for ordering the test and highlighting what in-
dications are often approved by insurance companies.



CENTRAL ILLUSTRATION Cardiac Magnetic Resonance Indications Approved by Radiology Review Boards
and Corresponding Cardio-Oncology Specific Indications

O’Quinn, R. et al. J Am Coll Cardiol CardioOnc. 2021;3(2):191–200.

The approved CMR indications often used by third-party radiology review boards for 2 insurance companies, eviCore and AIM as examples, along with the

specific cardio-oncology indications are highlighted. AL ¼ amyloid light-chain; BP ¼ blood pressure; CAD ¼ coronary artery disease; CT ¼ computerized

tomography scan; CMR ¼ cardiac magnetic resonance; LV ¼ left ventricular; RV ¼ right ventricular.
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Cancer survivors are increasing in number due to
advances in cancer therapies. We must be vigilant in
both the treatment and survivorship phases to ensure
that treating one disease does not lead to another.
CMR is one of the best noninvasive diagnostic imag-
ing tools available during cancer treatment, spanning
from early diagnosis to accurate late evaluation of
cardiac toxicity, as noted previously. Its use is often
delayed due to the complexities of health care de-
livery in the United States. By including the Central
Illustration, providers may be able to correctly iden-
tify why CMR is necessary but may not eliminate pre-
authorization.

The ACC has been active in encouraging preven-
tion of delays due to pre-authorization. Because
cardio-oncology is a relatively new field for payers,
we hope to continue our efforts to provide education
and evidence to ensure the best care for these com-
plex patients. Care teams can help ACC track inap-
propriate delays in care due to pre-authorization via
www.acc.org/partool.

CONCLUSIONS

CMR has multiple advantages when evaluating pa-
tients for cardiotoxicity with prior exposure to
anthracyclines, radiation, monoclonal antibodies,
and immunotherapy, in addition to other agents, and
thus should be strongly considered in the clinical
contexts outlined in this paper. Test stacking using
other modalities as required by pre-authorization al-
gorithms leads to increases in costs as well as delays
in care that can be life-threatening. We believe that
CMR is the most appropriate modality in these in-
stances and should not require a pre-authorization
process. We have included a table (Central
Illustration) to guide the CMR approval in certain
cases. This tool will not eliminate delays in all in-
stances in which CMR is the test of choice, nor does it
address all circumstances in which CMR is indicated.
Together, we can work to identify inappropriate de-
lays in care due to the pre-authorization process.
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