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Opinion statement

The COVID pandemic has transformed our approach to patient care, research, and training
in cardio-oncology. While the early phases of the COVID pandemic were exceptionally
frightening, we now can reflect on the innovative changes that brought more effective and
patient-centered care to our doorsteps: expansion of telemedicine, integration of digital
health, wider adoption of cardiac biomarkers, consolidation, and coordination of cardio-
oncology testing. Normally, it takes years for health care systems to adopt new technology
or modify patient care pathways; however, COVID pushed healthcare providers and the
health systems to change at warp speed. All of these innovations have improved our
efficacy and provided a more “patient-centered” approach for our cardio-oncology pa-
tients. The changes we have made in cardio-oncology will likely remain well beyond the
pandemic and continue to grow improving the cardiovascular care of oncology patients.

http://crossmark.crossref.org/dialog/?doi=10.1007/s11864-022-00997-7&domain=pdf


Introduction

Winston Churchill famously coined the phrase—“Never
let a good crisis go to waste” [1]. OnMarch 11, 2020, the
WorldHealthOrganization declaredCOVID-19 a global
pandemic forcing the world and the healthcare system
to rapidly pivot and modify health care delivery. The
COVID-19 pandemic and its impact on patients with
cancer and cardiovascular disease (CVD) have highlight-
ed the unique vulnerability of this population against
the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), the agent responsible for COVID-19
[2•]. Indeed, not only are patients with cancer and
CVD at higher risk of contracting the infection, but data
also supports these patients have more severe disease
courses and unfavorable outcomes. Cancer patients
have compromised immunity and early data out of
Wuhan, China demonstrated that cancer patients have
an up to five times higher susceptibility to contract
SARS-COV-2 [3]. Additionally, data demonstrated that
underlying cardiovascular disease was a significant risk
factor for being hospitalized with severe cases of COVID
infection [4].

Beyond the direct consequences of COVID-19 infec-
tion, the pandemic created an enormous impact on the
healthcare systems, causing significant delays in screen-
ing programs and non-urgent tests as well as stagnating

clinical trials. To overcome setbacks from COVID-19
many healthcare systems and scientific committees pre-
sented innovative strategies to keep patients as safe as
possible while maintaining access. Below, we highlight-
ed some of the various strategies that the cardio-
oncology community has implemented: flexible moni-
toring protocols that include targeted use of cardiac
imaging, increased use of biomarkers, expansion of tele-
medicine, and incorporation of digital health data to
enhance the care of this vulnerable population.

Despite being in the pandemic for over 2 years, approv-
al of vaccines, and boosters, cardio-oncology patients will
remain at higher risk than due to a blunted immune
response. Many of the principles adopted by the cardio-
oncology community during COVID will remain as it
continues to make efficient and effective co-management
possible through various channels: telemedicine to im-
prove access to patients overburdened with appointments,
decreased testing in asymptomatic patients through the
incorporation of high sensitivity biomarkers, and integrat-
ing digital health data (Fig. 1). Even though we have better
therapies and an improved understanding of COVID, the
cardio-oncology communitywill remainnimble and likely
continue to pivot as COVID variants emerge and the land-
scape continues to evolve.

Global perspective of cardio-oncology care during the pandemic

During the first part of the pandemic caring for patients with COVID-19 was
especially challenging due to critical supply shortages leading to scarce testing and
personal protective equipment (PPE), further complicated by, at times, inade-
quate support in healthcare leadership. In order to understand the global impact
of the pandemic, the cardio-oncology community conducted a survey of inter-
national colleagues betweenMarch and April of 2020 composed of 43 countries.
More than 85% of both cardiologists and oncologists adopted telemedicine
during the pandemic. Telemedicine was more commonly adopted in academic
settings 90.3% versus non- academic affiliated doctors 80.2%. Despite the differ-
ent technical and operational obstacles of technology, telemedicine was still
feasible in many different areas of the world with reports of adoption of tele-
medicine 88% in the USA, 81% in Europe, and 64% in Latin America [5]. Early
on in the pandemic, the international survey demonstrated both cardiologists
and oncologists re-scheduled or delayed clinic visits. However, oncologists had a
significant lower percentage of altering clinic visits and diagnostic testing (31%
versus 81%), likely due to the fact cancer treatment and work-up cannot wait.
Oncologists did report treatment modifications were made to balance increased
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risk of exposure (reported by 72% of oncologists) [5]. Locally, it was observed
that if an oncology patient could be changed to a longer time interval between
chemotherapy infusions or switched to an oral agent with equal efficacy, these
changes were made to minimize COVID exposure.

Data in early 2020 demonstrated that with spread of SARS-CoV-2 in the USA,
there were fewer admissions for CVD and a 43% reduction in hospitalization for
acute coronary syndrome, acute heart failure, and stroke [6, 7]. It was noted that
during the lockdown period, both the USA and Europe saw a dramatic decline in
patients presenting with ST elevation myocardial infarction (STEMI), resulting in
late presenting myocardial infarctions with higher mortality [8•]. While the
lockdown was necessary to preserve PPE, testing, and supplies, the world grap-
pled with how to modify patient care protocols and learn how best to treat this
novel disease. Looking back now,we have created a rebound effect ofmore severe
cardiac and (?) cancer-related issues due to the physical lockdown and decreased
demand for testing and procedures due to fear COVID.

Triage of patients and cardiac imaging
Triage of patient care

Triage of patient care during the pandemic has largely been dictated by local
COVID infectivity rates and hospital volumes. As cardio-oncology is a relatively
new field that is not bound by traditional patient care pathways, the practice of
cardio-oncology can vary widely by healthcare setting. While there is inherently

Fig. 1. Innovative changes in cardio-oncology during COVID-19 pandemic resulted in changes in the clinical workflow and testing
for COVID. Clinical practice has seen the expansion of telemedicine and integration of digital health to identify cardiac issues. To
decrease burden and exposure, there has been a conscious effort to consolidate cardiac testing and in turn the adoption of more
cardiac biomarkers in asymptomatic patients. Additionally, significant efforts have been made to coordinate cardio-oncology visits
or testing when patients are already scheduled for infusion or other necessary testing (images from Shutterstock).
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no one-size-fits all approach to cardio-oncology, some techniques that have
been proposed in triaging cardio-oncology patients during the COVID pan-
demic include the following:
& Developing institution-specific triage algorithms to determine whether a pa-

tient is most appropriate for an in-person or virtual cardio-oncology visit [9•]
& Triaging cardio-oncology patients taking into account cardiovascular

disease-related risk, cancer-related risk, and COVID 19-related risk [10•]
& Delaying elective electrophysiology and interventional cardiology proce-

dures in cardio-oncology patients

Triage of surveillance cardiac imaging
As a field, contemporary cardio-oncology is largely guided by expert consensus.
In an effort to balance the added value of routine cardiac surveillance imaging
versus the potential spread of COVID-19, Calvillo-Argüelles et al. in JACC:
Cardio-Oncology propose a strategy that prioritizes utilizing cardiac imaging for
those at highest risk of cardiotoxicity [11]. Calvillo-Argüelles et al. suggests that
baseline cardiac imaging prior to initiation of anthracyclines or trastuzumab
may be reserved for those with significant cardiovascular disease, heart failure
symptoms, two or more risk factors of cancer therapy–related cardiac dysfunc-
tion, high doses of anthracyclines or in the case of trastuzumab, any exposure to
anthracyclines. During treatment with anthracyclines, cardiac imaging could be
reserved for those with symptoms, doxorubicin-equivalent dosing 9 400 mg/
m2, doxorubicin-equivalent dosing 250 mg/m2 with existing cardiovascular
disease or several risk factors with need for additional anthracycline therapy
or per institutional guideline in the setting of diagnosed cancer therapy–related
cardiac dysfunction. While the Food and Drug Administration package insert
recommends cardiac imaging every 3 months during treatment with trastuzu-
mab, Calvillo-Argüelles et al. suggest that during the COVID-19 pandemic, this
strategy is reasonable for those with prior anthracycline exposure, cardiovascu-
lar risk factors with normal left ventricular ejection fraction and those with
baseline cardiovascular disease, signs of heart failure on exam, or symptoms of
prior low normal or reduced left ventricular ejection fraction. For patients who
have not received anthracyclines or without cardiovascular disease risk factors
imaging at 6 and 12 months of trastuzumab may be reasonable. For patients
with metastatic disease, in the first-year cardiac imaging every 6 months for the
first year and then no additional imaging is needed if the imaging results were
normal and patients are asymptomatic. Finally, in patients who develop cancer
treatment–related cardiac dysfunction from trastuzumab, repeat cardiac imag-
ing is reasonable to guide cancer therapy or cardiac medications. Routine post-
anthracycline or trastuzumab cardiac imaging could be postponed unless there
are heart failure symptoms or change in cardiac status.

The Internal Cardio-Oncology Society (ICOS) COVID guidelines suggest
that biomarkers can be used as a surrogate for cardiac imaging in certain
scenarios [10•]. As general principles, ICOS recommends cardiac imaging if
the results will alter management, focused imaging studies to decease exposure
time and that a cardiac biomarker approach utilizing troponin and/or natri-
uretic peptides and accurate symptom assessment can provide adequate cardiac
surveillance obviating the need for cardiac imaging. Recommendations for
baseline cardiac imaging for patients on anthracyclines and trastuzumab are
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largely similar to Calvillo-Argüelles et al. ICOS recommends post-anthracycline
cardiac imaging in patients with heart failure symptoms, baseline cardiovascu-
lar disease, several cardiovascular disease risk factors, persistently elevated
cardiac biomarkers, and or continued treatment with anthracyclines 9 250 mg
m2 doxorubicin-equivalent dosing. Routine cardiac surveillance of survivors
beyond the acute period should be postponed absent heart failure or prior heart
failure diagnosis. For patients received HER-2-targeted therapy, ICOS recom-
mends that cardiac biomarkers can help identify patients who do not need
cardiac imaging to monitor for cardiac safety. ICOS suggests that patients with
low cardiovascular risk, asymptomatic, and with stable or normal biomarkers
during monitoring, cardiac imaging can be deferred.

Other imaging adaptions made during the COVID pandemic include the
use of cardiac computed tomography (CT) in lieu of transesophageal echocar-
diography and point-of-care ultrasound. Patients in atrial fibrillation who need
cardioversion, often undergo a transesophageal echocardiogram (TEE) to ex-
clude left atrial appendage clot. As TEE is an aerosolizing procedure and during
lockdown cardiac procedure were delayed, cardiac CT offered a non-invasive
and effective way to exclude left atrial appendage clot and expedite patient care.
Point-of-care ultrasound allows for bedside assessment of left ventricular func-
tion and the American Society of Echocardiography published a statement of its
use in patients with COVID or suspected COVID as a screening tool potentially
obviating the need for TTE [12].

Changing workflow and workforce

COVID has affected outpatient clinical operations in several ways including pre-
clinical screening and temperature checks, the need for physical distance in
waiting rooms and clinic rooms, wearing of personal protective equipment like
fask masks and eye shields, and additional cleaning procedures between pa-
tients. Providers have had to find ways to effectively communicate with patients
while both wearing masks or when meeting virtually [13]. Providers may also
be spending time after clinic hours talking to familymembers who were unable
to attend a visit due to visitor restrictions. In order to minimize the number of
healthcare workers in clinic, staff such as nurses and pharmacists may work
remotely which inherently makes patient care more cumbersome for providers
seeing patients in-person. At other times of the pandemic, outpatient staff were
redeployed to inpatient units due to staffing shortages and a high COVID
inpatient census. At times when hospitals were over capacity due to COVID
admissions, inpatient cardiology issues like acute heart failure exacerbations
had to be managed in the outpatient setting adding to the demands put on
healthcare workers. Turnover of clinical staff due to COVID-19 has been high
leading to disruption of clinical teams taking care of patients [14].

Expansion of telemedicine

With the onset of the COVID-19 pandemic, the utilization and development of
telemedicine/telehealth in many medical specialties expanded exponentially.
The rapid expansion was made feasible by the temporary changes in medical
licensure board, federal policy changes with reimbursement in Medicare and
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Medicaid and the rapid deployment of secure mobile platforms [15]. Without a
pandemic, telemedicinewould not have evolved quickly as the regulatory issues
were slow to respond. The growth of telemedicine is seen by some physicians,
academic centers, and policymakers as a “silver lining” of the COVID pandemic,
and Congress is considering many bills that would facilitate the long-term use
of telemedicine [15]. We believe that state licensure reforms will be critical to
enabling increased use of these services to subspecialties like cardio-oncology.

Early in 2020, the American Medical Association defined “telehealth” as: (1)
real-time audio and visual connections between patients and physicians in
different locations; (2) image and data collection store-and-forwarded for later
interpretation; (3) remote patient monitoring tools, including mobile health
(mHealth) tools, wearables, and devices; and (4) virtual check-ins through
patient portals and messaging technologies (e-messaging) that interface with
the electronic health records [16]. While telehealth has been part of managing
many chronicmedical conditions prior to the pandemic (HTN, CHF, arrhythmia,
and others), the pandemic has brought to surface numerous challenges that are
specific to oncologic patients with cardiac disease, which necessitated accelerated
innovation and flexibility managing these patients. Telemedicine is an effective
way to avoid potential spread through asymptomatic carriers, and protect pa-
tients and healthcare workers alike. At the same time, it allows for continued
delivery of medical care and surveillance in a patient population where treatment
is time-sensitive and cannot be safely disrupted or postponed. Oncology care
generally cannot be delayed, and thus effective and timely co-management of
cardiovascular issues remains essential even during periods of lockdown and
COVID surges. Many practices and professional societies in cardio-oncology
devised protocols to reduce number of surveillance imaging tests, and to risk
stratify patients into either virtual, physical, or hybrid clinics [9•].

Telemedicine has many advantages to improve coordination and efficient
delivery of care, making it more “patient-centered.” Patient visits with multiple
medical specialists to determine the best treatment plan is often standard
practice for cancer patients. Planning these visits without having to account
for time lost and transportation is feasible with telemedicine visits, thereby
adding to patient convenience, safety, and more efficient finalization of treat-
ment plans. Multi-disciplinary case discussions and exchange of patient infor-
mation among oncologists and cardiologists can simultaneously occur through
telemedicine by obtaining multiple medical opinions during one session.

While telemedicine has offered numerous advantages to our practice in
cardio-oncology, there are some limitations that the provider needs to be high-
lighted (Table 1 Comparison of various forms of clinical encounters). Identifica-
tion of the suitable patient for telemedicine must occur to ensure optimal
standard of care, and appropriate triaging must be in place. Physical exams may
be incomplete and may have to be approximated with digitally obtained data.
Standardized protocols for triaging, imaging/testing frequency have to be devel-
oped; however, there is need for more systemic large volume datasets for valida-
tion. In summary, the implementation of telemedicine has allowed for continued
delivery of care for cardio-oncolgy patients, improved integration into oncology,
and development of flexible care strategies that allow for optimal medical care.
While more specific data and randomized studies are needed to determine a
suitable and safe standard of care, there is a role for continued use of telemedicine
in cardio-oncology during this pandemic and beyond [17].
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Table 1. Types of cardio-oncology clinical encounters

Type of
provider visit

Description Advantages Disadvantages

Coordinated
Visits

*In-person visit coordinated
with patients during
infusion appointments

*Patient-centered care
to reduce patient
burden of appointment
and exposure

*Potential decreased privacy in
infusion centers

*Fragments the physicians
schedule

*Requires RN to help coordinate
cardiology appointment
when patient is at infusion

Video visit Live streaming: provides
limited but direct visual
communication between
the patient and the
provider

*Flexibility for patients
and providers and
reduced burden of travel
for patients

*Personal visual contact
of patient in own
environment

*Direct overall assessment
of patient’s condition

*Thorough medication
reconciliation with visual
confirmation

*Ideal for “return” patients
without major active
symptoms

*More technology required
*May promote health inequity

in areas with diminished
internet

*Inability to perform a complete
physical examination

*Reimbursement likely to
change over time

Telephone visit *Telephone appointment:
a dedicated time for
phone call for real-time
communication

*Efficient and direct
communication

*Flexible location
*Low technical demand

*Time commitment and lower
reimbursement

*No visual assessment of the
patient

*Inability to perform a physical
examination

E-consultation *Virtual chart review to address
a focused question.

*Allows providers to use EMR
to address question

*Provides timely response
*Does not require an patient

appointment

*Does not provide
bi-directional conversation

*No visual assessment of the
patient

*Inability to perform a physical
examination

E-messaging *Patient-initiated communication
about a medical issues
with patient’s consent to
respond and bill for time
time required to address
issue

*Bi-directional
communication in the
electronic health records

*Efficient way to address
straightforward problems

*Improves patient access
to the providers

*No visual assessment of the
patient

*Inability to perform a physical
examination
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As we look toward the future, the use of telemedicine and expanding its
bandwidth will allow us to server larger and more diverse demographic
cardiology-oncology population. In a recent editorial by Drs. Peter Block and
Harold Jordon, they commented “If COVID-19 did one good thing it has made
us all recognize that telehealth has enormous capabilities, and that virtual care
might make a big dent in the inability of underserved populations to access
health care” [18].

Utility of biomarkers during the pandemic

During the pandemic, we were forced to adapt our clinical practice in order to
minimize the risk of exposing our patients to COVID-19. In order to provide
regular monitoring to our cardio-oncology patients, biomarkers such as tropo-
nin andNT-proBNP are used tomonitor and identify high-risk individuals who
need further cardiac imaging. Biomarkers can be obtained during clinic or
infusion visits. They are less invasive, with low cost and low risk of COVID-19
exposure. Even though there is no robust data to support use of biomarkers for
surveillance of cardiotoxicity, this was helpful to monitor our patients during
the pandemic. There is a need for biomarker research to assess the effect of
chemotherapy and also, to potentially develop novel biomarkers to help detect
pre-clinical LV dysfunction similar to what global longitudinal strain (GLS) in
ECHO offers these patients [9•].

Cardiotoxicities such as myocarditis, pericarditis, cardiomyopathy, myocar-
dial ischemia, conduction disturbances, coagulopathy, and cytokine release
syndrome are seen in both, COVID-19 and cardio-oncology patients. In our
cardio-oncology patients who were infected with COVID-19, the use of bio-
markers was complicated due to similar CV side effects of COVID-19 and
cardiotoxicity from chemotherapy medications. A strong collaboration among
oncology and cardiology services to co-manage this group of high-risk patients
is essential to find the right balance to provide appropriate care with the limited
and restricted use of resources during pandemic [19].

Growth and incorporation of wearable devices and remote digital
health

COVID-19 catalyzed the transformation of disease prevention, monitoring, and
care delivery by the design and implementation of digital health (DH) services
and products. (e.g., comprising apps, platforms, and websites) providing
health-related surveillance, knowledge, literature, research, education as well
as delivery of care [20]. From a CVD standpoint, heart rate and rhythm, blood
pressure, weight, physical activity, and blood glucose are among the most
commonly tracked data. There are exciting opportunities for growth and use
of DH in cardio-oncology of which we now present a few [21•].

Atrial fibrillation and arrhythmias
The increased risk of development of atrial fibrillation (AF) in cancer patients is
well described and related to both the underlying pathophysiologic
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mechanisms of cancer itself, and therapies administered [22]. Smartphone,
wearable-based photoplethysmography (PPG) and hand-held single- or
multiple-lead ECG recording devices are all options to diagnose cardiac arrhyth-
mias. The sensitivity and specificity of the most-researched smartphone PPG
and hand-held ECG recorders are high, e.g., the AliveCor ECG recorder is
reported to have a 98% and 97% sensitivity and specificity respectively [23].
In addition to detecting AF, such tools facilitate detection of ECG abnormalities
due to electrolyte imbalances or drug-related side effects, e.g., QT prolongation.
These wearables and devices can reliably detect arrhythmias and obviate the
need for in-person clinic visit. These applications have significant diagnostic
potential and utility in time of reducing clinic visit and restricted travel during
the COVID pandemic [24].

Heart failure/pulmonary hypertension
DH interventions to improve risk stratification and management of HF are
mainly mediated and focused on weight monitoring and may be assisted by
educational materials such as videos, reminders for appointments and medica-
tions and symptom diaries. These can be provided either via platforms, e.g., The
Heart Failure Matters program, introduced by the European Society of Cardiol-
ogy which engages people at home or by RPM tools. In the case of the latter,
patients are equipped with a scale and sometimes a blood pressure (BP) cuff,
which can either transmit values wirelessly over bluetooth to the RPM platform
or the patients themselves manually enter their values. Depending on the
vendor/technology, healthcare providers can be notified when weight and/or
BP/HR thresholds are exceeded. Use of such DH tools was found to correlate
with improved LVEF, BNP levels, weights, and quality-of -life indices [25, 26].
In those with pulmonary hypertension, a wearable accelerometer combined
with text-based behavioral change intervention showed improvement in exer-
cise tolerance at a 12-week follow-up [27]. In this era of social distancing,
telemedicine and remote monitoring is emerging as an important tool for the
management of heart failure patients. While many of these technologies are not
new, their potential importance has been highlighted during the current
COVID-19 pandemic. In general, these strategies appear to be safe; however,
additional data will be needed to determine their effectiveness with respect to
both process and outcomes measures [28].

Monitoring cardiovascular risk factors
The field of “healthy lifestyle” building (i.e., improving physical activity, weight,
blood pressure, diabetes, and diet) has seen a tremendous expansion in the
number of DH solutions and increased use during COVID. Fitness and diet
apps (Apple Health, myfitness pal), websites, and wearables (e.g., Fitbit and
Apple Watch), tele-coaching, and text messages are widely available. Some of
them have been correlated with increased activity (more steps and more
moderate-vigorous exercise) [29, 30] and can provide a more accurate way in
measuring the amount of exercise [31]. Personalization via text messages was
associatedwith increased amount of activity compared to activity tracking alone
[32]. The use of weight loss DH solutions has only been shown to help with
short- but not long-term (over 12months) success [33, 34]. Hypertension is the
most common comorbid condition in cancer patients [35]. A wealth of DH
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intervention is available to help with management of hypertension (HTN)
including new generation wrist-worn ambulatory BP monitors [36–38], apps
to help with journaling/tracking values, remote patient monitoring solutions
[39–41], and medication reminders via texts. Related to these are also the vast
market of apps promoting a low salt diet [34]. The role of diabetes (DM) as an
adverse prognosticator in cancer has been well described [42, 43]. Similarly to
HTN, the DH market targeting patients with DM is vast and continuously
growing [44]. Smartphone apps, RPM tools [45, 46], and new generation blood
glucose (BGlu) monitors, e.g., transdermal patches and non-invasive spectros-
copy [47] are now available to personalize DM education, tracking BGlu,
medication administration, diet, weight, and may even allow for real-time,
continuous BGlu tracking obviating the need for manual measurement and
recording [48]. The integration of DH into cardiovascular risk factor manage-
ment has the potential to impact to cardio-oncology patients leading to better
outcomes.

Cardiac rehabilitation
Facilitating access to cardiac rehab programs is another benefit of DH. Cardiac
rehab apps offer educational, motivational, behavioral, and exercise guidance
and can also help to keep track of participant activity and dietary patterns. Tele-
rehab at home correlates with improved functional capacity, mental health, and
weight loss [49]. Added to traditional cardiac rehab, tele-rehab was found to
lead to more weight loss [50]. Although many center-based traditional cardiac
rehab centers shut down during the COVID-19 crisis, remote cardiac rehab
remains a viable alternative, allowing patients to exercise in their own homes
while being supervised by a physician or other health care professional [51].

Training in cardio-oncology
The COVID-19 pandemic transformed medical education, including academic
health systems [52, 53•]. For many years, the aging population, exceptionally
high healthcare costs, and technological advances have been pressuring the
medical system to redesign curricula, especially among developed nations.
However, the pace of adaption was slow due to concern on lack of appropriate
transition from traditional courses and practices. The emergence of the COVID-
19 pandemic and public health response immediately changed long-
established medical education practices. The virtual clinics and teaching,
simulation-based training, and personalized competency goals have replaced
the conventional in-person clinics and volume-based assessments [54].

Not limited to clinical care, the American College of Cardiology (ACC)
Cardio-Oncology Leadership Council has proposed a standardized training
structure for cardio-oncology [55]. This suggested standardized training utilized
the Core Cardiology Training Symposium (COCATS) structure. One can gain
COCATS levels I and II experience during their general cardiology training [55].
Moreover, one can attain an advanced cardio-oncology fellowship with 1 year
of dedicated training (COCATS level III) [55]. There are four components
involved in the advanced cardio-oncology training: (1) inpatient, (2) outpatient
clinical experience, (3) didactics, and (4) research.

Clinical experience through outpatient and inpatient exposure is a crucial
element of cardio-oncology training. The ACC Cardio-Oncology Leadership
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Council recommends at least 40 half-day clinics and 100 unique inpatient
encounters for each trainee to earn COCATS level III [55]. In the COVID-19
era, where there is avoidance of unnecessary physical encounters, telehealth or
telemedicine has become the mode of communication. Cardio-oncology has
taken telemedicine one step ahead with a multi-disciplinary approach to im-
prove patient care. Nowadays, each trainee can facilitatemultimodality learning
through three-way telehealth visits incorporating patient, oncologist, and car-
diologist. The remote monitoring system, which is a part of telemedicine, has
allowed the cardio-oncology trainee to frequently assess sign and symptoms of
cardiotoxicity. Moreover, the amalgam of COVID-19, sequela of cancer, and
cardiotoxicity has equipped cardio-oncology trainees for personalized patient
care.

Traditional in-person meetings or conferences are for didactic training prior
to the COVID-19 pandemic. After the implementation of social distancing,
virtual meetings and video conferences have taken over the formal didactic
training. Not only restricted to institutional experts, trainees now have access to
professionals all over the world through virtual platforms. One such example is
weekly webinars organized by the International Cardio-Oncology Society
(ICOS). The ACC Cardio-Oncology Leadership Council advocates each trainee
to participate in virtual webinars including attending annual cardio-oncology
conferences [55]. Lastly, the social media platforms such as Twitter also provide
widespread network coverage and proficient access to new cardio-oncology
publications.

Research is also an integral part of cardio-oncology training, which weighs
equally in clinical exposure and didactics. For each advanced cardio-oncology
trainee, the ACC Cardio-Oncology Leadership Council endorses regular partic-
ipation or completion of at least one research project [55]. As the COVID-19
pandemic impacted research activities, one can overlook the shortcoming and
consider the opportunity for future growth and further development. Setting up
as a prominent example, the field of cardio-oncology is pushing for multi-
institutional collaboration and data sharing for clinical research. The cardio-
oncology fellows can actively engage inmulti-center research projects, including
collaboration with mentors virtually. Nevertheless, it is worth mentioning that
the continuation of the COVID-19 pandemic has impacted physical, academic,
as well as mental wellbeing of current cardio-oncology trainees [56]. Education
institutions will need to remain vigilant and attentive on the mental and
physical wellbeing of trainees to prevent unnecessary burnout [57•]. Initiatives
such as virtual meeting on trainee wellbeing, organizing social events, and
providing institutional-wide resources on psychological support on overall
health will help address the stress pandemic has placed on cardio-oncology
trainees and all health care professionals.

In summary, while the pandemic has been met with many challenges, there
are positive initiatives that have sprung forward helping to create a more
patient-centered experience for cardio-oncology patients and broader educa-
tional opportunities for trainees. The expansion of telemedicine, integration of
digital health, wider adoption of cardiac biomarkers, consolidation, and coor-
dination of cardio-oncology testing have all shaped the way cardiovascular care
is delivered to cardio- oncology patients and likely will remain in place when
the pandemic is no longer present.
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