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The novel corona virus (COVID-19) pandemic has led

to an astonishing and unprecedented international health

crisis which has resulted in exceptional challenges at the

workplace and lives of the healthcare community.

Patients with preexisting cardiovascular comorbidities

are predominantly at high risk of developing complica-

tions and over 814,000 patients have succumbed to its

overwhelming mortality across the globe as reported by

the World Health Organization.

There has been a rapid surge of COVID-19 cases

recently especially in Arizona, California, Florida and

Texas with possibly a second wave of pandemic

expected during the next winter. Federal government

and the state authorities have taken aggressive measures

to limit the spread of infection through social distanc-

ing.1,2 However, the reported mortality here in the USA

is over 177,000 and has exceeded Vietnam War toll.1,3

Some of the common cardiovascular manifestations

include but not limited to heart failure, arrhythmia,

fulminant myocarditis, myopericarditis, and throm-

bophilia.4 Fellows in training (FITs) are at the forefront
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of patient care to meet the clinical demands of over-

whelming influx of patients affected with COVID-19.

The COVID-19 pandemic has led to extraordinary

clinical demands on the healthcare community. In

addition, it has affected the didactic activities and

training experience of cardiology fellows significantly.

Furthermore FITs with children, especially when both

the spouses are in training are faced with unique chal-

lenges following the closure of schools and daycare

which creates logistical problems related to work-life

harmony.

CHANGES FOLLOWING COVID-19 PANDEMIC

The exponential surge of COVID-19 patients has

influenced major reorganization in the structure of

healthcare delivery. Cardiology fellowship programs

are testing weeklong inpatient rotations for FITs on

essential cardiology service to minimize risk of exposure

to COVID-19 infection. Accreditation Council for

Graduate Medical Education (ACGME) has allowed

cardiology fellowship programs to self-declare pan-

demic emergency status lasting for 30 days, however,

ensuring adequate supervision for training and educa-

tional resources in compliance with work hour policies

of ACGME.5

Consistent with the institutional policies, fellowship

programs have minimized the number of fellows in

hospital to essential responsibilities such as critical care

and consult service, night and weekend calls. All outside

electives have been temporarily suspended or canceled.

Several fellowship programs have maintained only

essential rotations minimizing the total number of

fellows in the hospitals at any given time. Outpatient

clinics have moved to telehealth visits with provision for

urgent in-person visits. Centers for Medicare and Med-

icaid services has introduced an array of temporary

regulatory and reimbursement waivers with current

procedural terminology codes to enable healthcare

providers to offer additional services by telehealth

visits.6 A standard cardiology fellowship generally

comprises of rotations in acute hospital settings, nonin-

vasive imaging, invasive procedures, electives and

outpatient experiences for a well-balanced training.7

However, there are no standardized recommendations

for cardiology fellowship training during the times of

pandemic where education may not be a high priority.

Several institutions have temporarily suspended or

dramatically reduced hands-on procedures and educa-

tional experience to meet the demands for surge of

COVID-19 patients. Although these structural changes

present unique challenges, they provide several oppor-

tunities for learning. FITs are eagerly learning about

cardiovascular manifestations of COVID-19 in real

time. FITs assigned to non-cardiology services are

challenged with infection control, airway management

and use of experimental treatments. However, critical

care experience and educational mile stones achieved

through rotations in cardiovascular intensive care rota-

tions will be helpful as the current reports indicate that

COVID-19 infection and cardiovascular manifestations

are closely linked.8 This gives an excellent opportunity

for FITs to participate in pandemic planning meetings,

design and development of clinical research related to

COVID-19 and development of aptitude for leadership

skills.

VIRTUAL EDUCATION

Centers for disease control and prevention recom-

mends canceling large conferences and limiting meeting

sizes. Our conventional model of live lectures and

educational didactics has been significantly compro-

mised.9 As a result, interruption of educational activities

leads to poor learning experience. However, the educa-

tional strategies such as personalized learning, adaptive

learning and flipped classroom proposed by American

College of Cardiology (ACC) FIT leadership council

could be helpful.10 A recent week long virtual nuclear

cardiology elective held by American Society of

Nuclear Cardiology (ASNC) was an excellent learning

experience for FITs with large online participation and

didactic discussion between FITs and the faculty. Such

initiatives and promotion of virtual cardiology electives

by ACGME through collaboration among ACC, Amer-

ican Society of Echocardiography (ASE), Societies of

cardiovascular angiography and interventions, cardio-

vascular computed tomography and cardiovascular

magnetic resonance may be helpful in the development

of virtual electives to benefit FITs learning experience

and training during COVID-19 pandemic and future

natural disasters.

PROCEDURAL EXPERIENCE

As the duration of training is limited, a few weeks

without procedural experience may have substantial

influence on the development of hands-on skills and

fellowship milestones. A recent study found significant

reduction in the ST segment elevation cardiac catheter-

ization laboratory activations in the USA during

COVID-19 pandemic.11 Several institutions have lim-

ited the number of elective procedures such as trans

esophageal echocardiogram, heart catheterization,

device implantation and endomyocardial biopsy. While

there is more flexibility available in large institutions,

restructuring of rotations and simulations may

strengthen the educational experience in small
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fellowship programs in compliance with ACGME poli-

cies. In addition, revision of core cardiovascular training

statement (COCATS) guidelines may be necessary to

meet the training requirements during COVID-19 pan-

demic and similar natural disasters in the future. Many

institutions have implemented temporary hiring freeze

in the wake of shortfall of revenue following COVID-19

pandemic leaving FITs in their final year of training with

uncertain career outlook.

TELEMEDICINE

A drastic transformation of the healthcare system in

the last few months has led to numerous challenges in

the healthcare delivery for patients with cardiovascular

diseases. Although there has been significant disruption

in the midst of widespread COVID-19 pandemic, use of

telemedicine has been instrumental in alleviating the

shortfall of traditional clinical practice while limiting the

exposure of healthcare providers to COVID-19 patients

and limiting the use of personal protective equipment. In

March 2020, Centers for Medicare and Medicaid ser-

vices introduced reimbursement for telehealth visits at

0.7 relative value units (RVU) with an important caveat

being the time spent by the attending physician on the

phone, while the video visits will be reimbursed at a

value on par with in-person visits.12

Many inpatient consults have also been transitioned

to telemedicine video conference with patients and

family to reduce exposure to COVID-19. At present,

there are several health insurance portability and

accountability act compliant telemedicine platforms

available (Zoom, Doximity, Skype and Google Han-

gout). ACGME recently approved FITs involvement in

telehealth visits with appropriate level of supervision.

Although there are no specific guidelines, each should

be tailored to meet the needs of individual patient, care

teams and institutions. Some institutions have been

using Zoom, Google Hangout and Doximity telehealth

platforms for three-way conference with fellow and

attending cardiologist on the line with patient. Currently

there are no specific recommendations in terms of

telehealth visits, however, with growing use of tele-

health platforms and limitations of social distancing;

revision of COCATS guidelines may be worthwhile

during the COVID-19 pandemic or similar natural and

man-made global threats.

CHANGES TO ACGME AND COCATS
GUIDELINES FOR TRAINING

ACGME has mandated core competencies such as

patient care, medical knowledge, practice-based learn-

ing, interpersonal and communication skills,

professionalism and system-based practice to fulfill the

requirements of cardiology fellowship training. Recently

there has been a stronger focus on ambulatory, consul-

tative, and longitudinal care. The curriculum also

includes a requirement that continuity clinics be inte-

grated with rotations in subspecialty fields such as heart

failure, congenital heart disease, arrhythmia, and geri-

atric cardiology.13 These rotations may not be available

in all the institutions under one campus. This may force

FITs to seek training through outside elective rotations.

However, in the wake of COVID-19 pandemic several

institutions have imposed restrictions on outside elective

rotations. These unforeseen changes may leave the FITs

face the hardships in fulfilling the requirements. Hence,

revision and changes to COCATS guidelines may be

necessary to meet the requirements during COVID-19

pandemic and similar natural disasters.

CHALLENGES FACED BY INTERNATIONAL
MEDICAL GRADUATES

Over 25% international medical graduates (IMGs)

recently matched to 2020 cardiology fellowship training

programs.14 IMGs are an integral part of the US health

care provider workforce and IMGs have made excep-

tional contributions to patient care, clinical research and

academia since the 1970s.15 About 40% of the FITs

involved in treating cardiovascular disease patients are

IMGs and IMGs play a pivotal role in caring for

COVID-19 patients especially in rural and underserved

areas of the USA. Furthermore, shortage of cardiologists

is expected to increase during the next several years due

to aging population and increase in the number of

retiring cardiologists.16-18

On June 22, 2020, federal government introduced

executive order suspending entry of certain nationals

and categories until December 31, 2020 leaving FITs

matched to fellowship programs on H1 and J1 visa in

limbo.19,20 The matched FITs and fellowship programs

are in legally binding agreement once they are matched

as per national resident matching program (NRMP)

guidelines. Failure to join the matched fellowship

program within 45 days of start date of training is

considered violation of NRMP match policies and the

prospective candidates are barred from participating in

the future NRMP match for the subsequent one to three

years as per the NRMP policies delaying the fellowship

training and career growth.21

If the fellowship programs are unable to sponsor

visa or FITs unable to procure visa, it would jeopardize

both matched FITs and fellowship programs compro-

mising patient care during the unprecedented times of

COVID-19 pandemic. The timely transition of recently

matched FITs to fellowship training programs is
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dependent on several bureaucratic, logistical, geopolitical,

and factors related to COVID-19 pandemic (Figure 1).

POTENTIAL SOLUTIONS AND PROPOSAL
FOR CHANGES

1. COVID-19 pandemic has not only led to several

limitations to fulfillment of traditional requirements

of ACGME and COCATS guidelines but also signif-

icant disruptions to training experience of FITs and

completion of educational milestones in a timely

manner. However, some of these limitations could be

overcome by online cardiology electives, virtual

education/procedure simulation tools, innovative

training tools and completion of such programs and

credits towards ACGME milestones.

2. Traditional training methods underscore the empha-

sis on duration and volume based targets in

procedures such as heart catheterization, trans

esophageal echocardiogram and procedures of stress

echocardiography and nuclear cardiology. Given the

limitations related to COVID-19 pandemic and such

possible natural disasters in the future, it may be

worthwhile to revise the current ACGME/COCATS

guidelines to meet the unanticipated training chal-

lenges in the form of creation of centralized/national

digital library and repository of multimodality imag-

ing studies, virtual and simulation tools of procedural

training and didactics resources to be available for all

the FITs enrolled in training. Promotion of interso-

cietal collaboration among ACGME, ACC, ASNC,

ASE and Society of Cardiovascular Angiography and

Interventions may be of paramount importance

during the times of unforeseen international health

crisis.

3. While larger institutions have adequate resources for

FITs, smaller institutions traditionally send the FITs

to outside institutions to fulfill the requirements of

elective rotations. However, several institutions have

eliminated or imposed restrictions on outside elective

rotations to limit exposures to COVID-19 and to

meet the clinical demands for surge of COVID-19

patients and unanticipated nature of patient volumes.

Although these unexpected changes may cause

disruption to traditional methods of elective rotations,

FITs may collaborate with faculty and investigators

of outside institutions in research activities. Collab-

oration and partnership among teaching institutions

may help develop educational/training tools and

promote platform for team work among FITs across

institutions.

4. COVID-19 pandemic has presented several chal-

lenges; however, it may be helpful to identify ways to

use the pandemic to our advantage as educational and

research opportunity, substitute alternative ways of

exposing FITs to procedures, consider using time

away from canceled elective procedures for board

review and scholarly activities and evaluate ways to

•Provision of NRMP 
match viola�on 
exemp�ons and 
waivers to the FITs

•Provision of legal, 
psychosocial and 
financial support to 
IMGs affected by 
COVID-19 pandemic

•IMG liason to facilitate 
comple�on of paper 
work remotely

• ECFMG to collaborate 
with department of state
to allow entry of H1/J1 
visa holders  30 days 
before the training start 
date

•Modifica�on of GME 
leave of absence

•ECFMG, ACGME and 
AAMC to coordinate 
with departments of 
home land security 
and state for removal 
of hurdles faced by 
IMGs

Visa restric�ons 
Travel ban

Commercial flight 
cancella�on

Logis�cal   
challenges 

Delay in paperwork  
and medical license

Family reloca�on

USCIS/Embassy 
office closures
Inability to start      
training within 
45 days due to 
visa delays

Uncertainty 
regarding the 
ability to travel 
home

Figure 1. Challenges faced by international medical graduates and potential solutions.

Journal of Nuclear Cardiology� Gangadharamurthy 461

Volume 28, Number 2;458–63 Cardiovascular disease training lessons learned during the COVID-19 pandemic



promote sense of camaraderie and community during

the pandemic and future natural calamities.

5. IMGs are an integral part of the US healthcare

workforce and fellowship training programs. How-

ever, recent suspension of visa processing until

December 2020 may lead to several hurdles to

joining fellowship training programs in a timely

manner. In addition FITs graduating from the training

programs may face delays in transfer of their visa to

prospective employers due to recent closure of

several United States citizenship and immigration

services (USCIS) offices/embassies following

COVID-19 pandemic. Support and coordination

among ACGME, USCIS, educational commission

for foreign medical graduates and department of state

are critical to improve the national physician shortage

and meet the clinical demands of patient care in

certain parts of the nation (Table 1).

CONCLUSION

The ongoing COVID-19 pandemic has exposed

several potential shortcomings and limitations to cardi-

ology FITs education. However, isolation has brought us

together through social media and technologies with an

emergence of innovative ideas. As Albert Einstein said

‘‘in the midst of every crisis, lies great opportunities’’;
COVID-19 pandemic presents several challenges and

novel opportunities for FITs and the lessons learned

during COVID-19 pandemic may give impetus to revise

the COCATS guidelines to improve the training expe-

rience for FITs and be better prepared for the next

natural or man-made global threats.
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Table 1. Potential solutions and proposal for changes

Tradi�onal Methods and 
Competency Statements

  Changes Following COVID-19 Pandemic                    Proposed Solu�ons Call for Revision of COCATS Guidelines

Specific requirements for 

completion of core rotations and 

elective rotations 

Interruptions to adequate teaching and 

limitation or elimination of elective 

rotations 

Use of shared video platforms, virtual 

cardiology electives, online mentoring 

program for FITs 

FITs to log the study interpretation and 

simulation of procedures to  fill the 

knowledge gaps 

Recognition of virtual learning, online 

electives and webinar credits as approved 

form of FITs education towards training 

mile stones 

Emphasis on duration and 

volume based targets in heart 

catheterization, nuclear and 

echocardiography rotations 

Reduction in number of elective heart 

catheterization, TEEs, stress echoes and 

elective imaging studies 

Virtual simulation of heart catheterization 

and TEEs, interpretation of imaging 

studies uploaded on centralized/national 

digital library to be available for all FITs 

Some FITs may achieve competency with 

fewer hands-on procedures 

Recognition of virtual simulation of 

procedures and award of credits upon 

successful completion of interpretation 

of imaging studies in national digital 

library  

Emphasis on competency of FITs rather 

than duration and volume of procedures 

as determined by program directors 

FITs from smaller programs 

usually rotate in outside bigger 

institutions when elective 

rotation not available in home 

institutions 

Limitation or elimination  of elective 

rotations and cancellation of rotations to 

external FITs to minimize COVID-19 

exposure  

Smaller fellowship programs and FITs 

may collaborate with faculty and 

investigators of outside institutions in 

research activities and  development of 

online education/simulation tools 

Recognition of scholarly activities as a 

form of learning in training milestones 

Promotion of collaboration among 

ACGME, ASNC, ASE, ACC and SCAI 

towards a well-balanced training 

Adoption of changes and innovation of 

training tools 
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