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Abstract
Due to the COVID-19 pandemic, there has been an increased interest in telehealth as a means of providing care for children 
by a pediatric cardiologist. In this article, we provide an overview of telehealth utilization as an extension of current pedi-
atric cardiology practices and provide some insight into the rapid shift made to quickly implement these telehealth services 
into our everyday practices due to COVID-19 personal distancing requirements. Our panel will review helpful tips into the 
selection of appropriate patient populations and specific cardiac diagnoses for telehealth that put patient and family safety 
concerns first. Numerous practical considerations in conducting a telehealth visit must be taken into account to ensure opti-
mal use of this technology. The use of adapted staffing and billing models and expanded means of remote monitoring will 
aid in the incorporation of telehealth into more widespread pediatric cardiology practice. Future directions to sustain this 
platform include the refinement of telehealth care strategies, defining best practices, including telehealth in the fellowship 
curriculum and continuing advocacy for technology.
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Introduction

In late December 2019, a series of patients with pneumo-
nia were reported in Wuhan, China [1]. Further investiga-
tion by the World Health Organization identified the cause 
of the pneumonia as a novel coronavirus belonging to the 
same family responsible for previous outbreaks such as 
severe acute respiratory syndrome (SARS) and Middle East 
Respiratory Syndrome (MERS). By mid-January, the dis-
ease had spread throughout the world, eventually meeting 
the criteria established by the WHO as a global pandemic 
(COVID-19) [2].

Since its onset, COVID-19 has challenged providers to 
develop safe and effective means to provide appropriate, 
time sensitive, and lifesaving care to patients. As a direct 
result of the pandemic, there has been a newfound interest 
in providing telehealth, also called telemedicine, due to the 
need to balance personal distancing precautions with patient 
care. We believe this new increase in use of telehealth in 
pediatric cardiology due to the COVID-19 pandemic will 
have a lasting impact on our daily practice.

Despite its longstanding history, telemedicine has not 
been utilized as a primary means of providing pediatric 
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cardiac care in the majority of healthcare facilities. With 
the seemingly overnight call for transformation of patient 
interaction due to COVID-19, the advantages and disadvan-
tages of telemedicine are being closely examined. The role 
of telehealth within pediatric cardiology is particularly valu-
able given the need for prompt diagnosis and reliance on a 
multitude of factors including history, physical examination 
and advanced testing (EKG, chest X-ray, and echocardiog-
raphy) to arrive at the correct diagnosis, which may be life-
threatening. Specific areas explored in this paper include our 
attempt to identify appropriate patient populations, evalua-
tion of those specific diagnoses best suited for telehealth, the 
practical implications of performing a telehealth visit, use of 
remote monitoring, staffing needs and resource utilization, 
billing, incorporation of telehealth into current practice, and 
the role for pediatric cardiology fellows in telehealth.

Background

While the current COVID-19 pandemic has generated 
urgency in the adaptation of patient care within the con-
fines of personal distancing, significant contributions to the 
practice of telemedicine in the field of pediatric cardiology 
have previously been reported. Telemedicine is defined as 
the “specific application of technology to conduct clinical 
medicine at a distance and establishment of a connection 
between physicians and patients in a multitude of settings” 
[3]. This includes its value in fetal echocardiography and 
fetal cardiac monitoring, neonatal consultation for the sick 
newborn with suspected congenial heart disease, the care 
of pediatric patients presenting for follow-up care or to the 
local emergency department with acquired heart disease, and 
providing expertise in the management of the adult con-
genital patient [4–9]. Multiple publications have detailed 
the ability of telehealth to extend subspecialty availability 
and expertise to rural or community practices without an 
on-site pediatric cardiologist [10–13]. A study of telehealth 
in a Portuguese pediatric cardiology practice noted improved 
access to patients living in rural areas and the ability of 
global outreach to cardiologists working in low and middle-
income countries [11].

Furthermore, a review of current technologies vital to the 
day-to-day operation of a robust telecardiology service exists 
including the use of tele-echocardiography, tele-auscultation, 
and remote rhythm monitoring [14–26]. Reports offering 
guidance in creating a high-quality pediatric telemedicine 
program have been the subject of numerous works with par-
ticular attention to details of initial planning, options regard-
ing various clinical care models, and proposed metrics for 
ongoing quality assessment [3, 27–30]. This extensive body 
of literature led to the culmination of a scientific statement 

by the American Heart Association in 2017 addressing the 
use of telemedicine in pediatric cardiology [3].

Outcome data regarding telemedicine within the field 
of pediatric cardiology are promising. Several studies have 
shown improvement in providing high quality of care to 
a greater number of patients and improvement in prompt 
and accurate diagnoses with its utilization [6, 31–36]. Fur-
thermore, telemedicine has been shown to have significant 
cost savings and financial gain to the healthcare system as a 
whole [37, 38]. In addition to its use in clinical medicine, the 
application of remote education in the form of tele-education 
of providers and trainees is well established [39–41].

While many aspects of telemedicine have had major 
success, it is not without its own set of obstacles. Barriers 
to its use include lack of standardization of telemedicine 
components, complex legal issues and licensure require-
ments, insurance reimbursements, and provider and patient 
acceptance [27]. While there was a rapid acceptance of this 
technology by government and insurance entities to allow 
for providers to continue to provide care for their patients, 
the recommendations and regulations continue to evolve.

Population

In general, patients who might benefit from such a transi-
tion to telehealth include those with adequate resources to 
complete the visit including a computer or phone-based sys-
tem, a stable connection (internet, phone line), the ability 
to dedicate time to the visit, and the ability to afford the 
cost of data required for video calls. Provider requirements 
for incorporating telehealth include adequate institutional 
support such as a HIPAA-compliant platform, tech support, 
equipment, training, care maps and clinical pathways that 
are consistent across the program, scheduling support, and 
outpatient templates that accommodate telehealth.

Telehealth may also represent a paradigm shift in reaching 
patients with barriers to in-person appointments. Decreased 
travel costs and savings of travel time may help those liv-
ing distant from their pediatric cardiologist or with lack of 
transportation [11]. Telehealth may also allow a glimpse into 
the home environment of patients, providing insights into 
their lives that may never have been known otherwise [42]. 
Telehealth may help decrease no-show rates in clinic, help-
ing pediatric cardiology teams to provide care to a greater 
number of patients each day. Finally, telehealth may also 
help facilitate greater accessibility to subspecialty pediat-
ric cardiovascular care at a population level with increased 
patient outreach and ease of access. With the back log of 
patient visits, telehealth may facilitate decreased wait times 
for appointments, and allow for a more efficient triage sys-
tem for in-office visits and tests.
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In spite of all these advantages, telehealth may not 
be appropriate for all pediatric cardiology patients. For 
instance, telehealth may not be best suited in emergent situ-
ations where rapid notification of emergency medical pro-
viders is indicated for patient safety (with the rare exceptions 
where the telehealth care model is designed for assisting 
local care providers in the acute stabilization of a patient). 
Telehealth represents a knowledge-rich but resource-poor 
environment: while a specialist with knowledge is present, 
there are often few interventions that can be done remotely 
until patient is physically brought to a medical facility. Tel-
ehealth may aid in triaging providers by determining the 
best disposition for patient evaluation if a patient is calling 
from home with concerns. Video assessment may help guide 
whether a patient can be seen in the outpatient clinic in sev-
eral hours or days, or whether presentation to the nearest 
medical center or activating emergency medical services is 
more appropriate.

Telemedicine may not be appropriate for a population 
requiring objective data to render a complete evaluation. 
Seeing patients without means of assessing vital signs such 
as heart rate, oxygen saturation, or weight trends at home 
may not be the best alternative in newborns or any patient 
that is critically ill. Physical examination signs such as a 
subtle change in murmur, pulse quality, or volume status 
may also be poorly conveyed by video or by an examination 
performed by a non-medical family member over telehealth.

Performing Telehealth

Prior to beginning any telehealth encounters, it is important 
that the telehealth team be equipped to deliver high-quality 
care. A recent AAP webinar on telehealth may serve as a 
useful reference [43]. Many institutions were able to expand 
basic telehealth infrastructure to accommodate the surge in 
need during the COVID-19 pandemic and may have differ-
ent policies and procedures that must be followed. Before 
arranging the telehealth encounter, consent from the patient 
or parent must be obtained and on file. This can be either 
obtained verbally or in writing. While certain HIPAA 
regulations regarding telehealth were relaxed during the 
initial phase of the COVID-19 crisis, a HIPAA-compliant 
telehealth modality is preferred and will be needed going 
forward as regulations resume post-pandemic. Non-HIPAA-
compliant platforms with direct communication to the 
patient such as Facetime™ (Apple, Cupertino, CA), Duo™ 
(Google, Mountain View, CA), WhatsApp™ (Facebook, 
Inc., Menlo Park, CA), and Google Hangouts™ (Google, 
Mountain View, CA) are all permissible at the present time. 
Several HIPAA-compliant platforms are also commercially 
available for office-based practices. Larger institutions may 
have the infrastructure to incorporate video telehealth via 

the electronic medical record (EMR), allowing for easier 
access to patient data during the encounter, patient sched-
uling, billing, and insurance information. Some platforms 
allow for group appointments which may allow for multiple 
members to be present for the appointment. Several features 
for translation are also available with these platforms.

Most aspects of the in-person encounter can be readily 
adapted to a telehealth encounter, as described in the fol-
lowing sections. A helpful list of Telehealth Do’s and Don’ts 
are found in Table 1.

Assessing Suitability of Telehealth

While it is important for cardiologists to protect themselves, 
the healthcare team, patients, and families from unneces-
sary exposure, not all patients are suitable for initial visit via 
telemedicine. There are certain circumstances in which the 
patient’s initial encounter with the cardiac team should be a 
face-to-face visit, as teleconsultation in these patients may 
prolong time to diagnosis of a potentially life-threatening 
illness. In these cases, patients should be seen in person for 
a complete evaluation by a pediatric cardiologist. Broad 
categories of younger patients that may be less suitable 
for an initial evaluation by telehealth include infants with 
a murmur or cyanosis, infants or toddlers with failure to 
thrive, and a post-natal evaluation after pre-natal suspicion 
for congenital heart disease. Older patients with concerns 
for exertional chest pain or syncope, cardiomegaly on chest 
imaging, an abnormal EKG with symptoms, or a family his-
tory of sudden cardiac death in a first degree relative may 
all be less suitable for an initial telehealth visit. When tests 
such as an EKG or echocardiogram are essential for assess-
ment, an office visit would be preferred. Other circumstances 
such as needing clearance for a non-deferrable surgery, 
time-dependent diagnoses such as Kawasaki follow-up, or 
an evaluation prior to chemotherapy should also be seen in 
person. In all situations, the provider should use their clini-
cal judgment to determine if in-person or telehealth visits 
are best for the individual patient scenario.

Initial consultation via telemedicine may include chief 
complaints such as palpitations, chest pain at rest, dizziness/
syncope, dyslipidemia (if a lipid profile is available), hyper-
tension, patients with an abnormal EKG, and patients with 
a family history of genetic disorders. Based on the initial 
consultation, more information will be available and further 
testing may be ordered. Additionally, an initial telehealth 
consult may uncover “red flag” symptoms that would prompt 
a more urgent in-person visit. Once personal distancing 
restrictions have been lifted, the non-urgent patient may then 
follow-up in person for a complete physical examination and 
further testing as per standard of care.
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Follow-up visits in which home teleconsultation may not 
be optimal include the assessment of post-operative patients, 
where an echocardiogram and chest X-ray are often required. 
An examination of a post-operative wound could be done by 
telemedicine, but ideally these patients need to be seen in 
person. Established patients with congenital heart disease 
in whom their clinical course may deteriorate without close 
surveillance should be neither delayed nor scheduled with 
telemedicine. Conversely, stable established patients with-
out expected changes in cardiovascular status whose routine 
follow-up happens to fall during this pandemic period should 
be deferred until restrictions are lifted. The cornucopia of 
clinical scenarios precludes declaring a hard-and-fast rule 
with regard to these patients. Therefore, established patients 
should be triaged at the discretion of their cardiologist, who 
is familiar with the patient’s family, the patient’s individual 
pathology, history, and risk factors.

History

Acquisition of patient history can be achieved as easily over 
teleconference as in person. Recall of patient and family 
history in general is not location-dependent, and cues from 
the home environment may prompt parents to recall history 
that may have been missed in a clinical setting. Additionally, 
physicians may gather useful data regarding home environ-
ment, as well as use prompts from the visible setting to elicit 
more history than might have been achieved in clinic. When-
ever possible, the cardiologist should obtain the most recent 
clinic or ER note that prompted the consultation, so that 

prior vital signs and (potentially) cardio-diagnostic testing 
can be reviewed. If the family and physician are not fluent 
in the same languages, it is imperative that third-party medi-
cal translator services aid in communication during these 
interactions. Symptom assessment should include ques-
tions regarding breathlessness, dyspnea, loss of appetite and 
changes in activity level, with special attention to trends 
over time. One example of a symptom suited for telehealth 
is assessment of “bendopnea,” in which tachypnea is elicited 
when the patient bends forward at the waist while sitting. 
This can be assessed easily by telehealth and can provide 
evidence of heart failure severity [44].

Physical Exam

Acquisition of vital signs in the home setting can be chal-
lenging in the pediatric population. Unlike with adults, an 
appropriate size blood pressure cuff for babies and young 
children is rarely available in the average home. However, 
teenage patients may be able to use adult-sized home blood 
pressure cuffs and orthostatic vital signs (if relevant) can 
be obtained with proper guidance. Despite the inability to 
auscultate the heart and lungs, or to palpate the liver edge or 
pulses, a reasonable amount of information can be gathered 
from home teleconsultation. The general physical appear-
ance and psychiatric state can be easily observed during 
history-taking. The physician can inspect for cyanosis, dys-
morphisms of the face and ears, and even dentition. In babies 
and younger children labored breathing, pectus deformity, 
umbilical hernia, surgical scars and ostomy tube sites can 

Table 1  Do’s and don’ts of telehealth in pediatric cardiology

The do’s and don’ts of telehealth in pediatric cardiology
Do’s Don’ts

Do the background work (i.e., make sure you have the appropriate 
billing codes, clearance from insurers, institutional approval, HIPAA 
compliance)

Don’t complain to the patient about having to use telehealth! They may 
also be frustrated in learning a new process

Do establish the workflow for the telehealth visit including EMR 
documentation

Don’t try to make every visit telehealth—pick what will work best 
within your practice and your patient population. Having telehealth 
capabilities does not mean that every visit has to be telehealth

Do be transparent with patients and families: establish expectations of 
length of visits, potential charges and reimbursement, etc

Don’t start a video or phone call without preparing for the visit just as 
you would for a face-to-face encounter

Do utilize ancillary staff to help set up appointments, “virtually” room 
the patients, record vitals, document medications, etc

Don’t get distracted during the telehealth visit. Keep your cell phone 
and email closed and out of sight, conduct visits from an area where 
you are not likely to be interrupted or disturbed

Do make the effort to maximize the patient experience: for any tel-
ehealth visit, minimize background noise, wear professional attire, 
use diagrams or videos if able, have an uncluttered background

Do establish a clear follow-up plan, including the need for future face-
to-face visits or testing

Do utilize the full array of options to keep patients home: consider 
returning heart rhythm monitors by mail, using smaller community 
labs or home care nursing-facilitated blood draws
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be assessed. A reasonable examination of extremities can 
be done, observing for deformities, features of connective 
tissue disease, and clubbing. An assessment of the patient’s 
skin to look for cyanosis, hemangiomas, acanthosis nigri-
cans, stretch marks, or stigmata of other systemic or genetic 
diseases is possible. In patients who are developmentally 
able, assessment of gait can be performed.

Assessment

The summary of the assessment should always include the 
limitations of the examination and therefore of the overall 
assessment. This must be stated clearly to the parent to pre-
vent misunderstanding regarding the utility of the interac-
tion. Physicians can formulate their impressions based on 
available information and may recommend remote testing. 
Physicians can also review the EMR for other encounters. 
Often, a recent set of vitals can be located. In addition, the 
results of blood work, EKGs, and chest X-rays performed 
in the past can also be assessed. All of these data feed into 
a comprehensive assessment and decision-making plan for 
the patient.

The application of teleconsultation in pediatric cardiol-
ogy is a phenomenon borne of necessity, with limited prior 
data. There are benefits of this technology in a time of per-
sonal distancing, including the ability to establish relation-
ships with families in remote locations, or families in whom 
finances or transportation would have otherwise precluded 
an outpatient visit [45, 46]. For situations in which parents 
are no longer living together, both parents can be present at 
an appointment via teleconference, easing communication 
barriers. The elimination of travel time to and from appoint-
ments minimizes disruption to school and workdays [47]. 
Surveys of families who have engaged with their physicians 
in this way demonstrated a high degree of parent satisfac-
tion with this type of interaction [48–53]. Most importantly, 
use of telemedicine has been shown to improve outcomes in 
single ventricle patients [54–56], as well as adults with heart 
failure [57, 58], hypertension [59, 60], and dyslipidemia 
[61]. Expanding the use of telehealth may help cardiolo-
gists to capitalize on these benefits and perhaps establish a 
precedent for future interactions.

Additional Testing

The availability of remote cardiac testing allows for the 
acquisition of EKGs at a local pediatrician’s clinic or urgent 
care office, and ambulatory rhythm monitors can be deliv-
ered to the patient’s home. Whenever possible, physicians 
should abide by appropriate use criteria when ordering diag-
nostic testing, as certain diagnostic tests require prolonged 
contact between patient and the medical team, increasing 
the risk of exposure [62]. However, a strategy of allowing 

a patient to present for testing such as an EKG or echocar-
diogram prior to a planned telehealth encounter may con-
vey several advantages for both the patient and provider. A 
patient’s overall time spent in a medical environment would 
be less when compared to an all-inclusive in-person clinic 
visit. Patients would also come into contact with fewer medi-
cal staff during the course of their encounter. Finally, the 
availability of testing results to reference and review at the 
time of the telehealth encounter would be of great benefit 
to both the patient and the telehealth provider, would add 
further value to the encounter, and would certainly aid in 
medical decision-making.

Follow‑Up

If an initial telehealth visit is performed for a new patient, 
then an in-person examination can be performed whenever 
permissible to meet the standard of care for an initial visit. 
In patients in whom structural or acquired heart disease is 
suspected, a face-to-face visit with appropriate diagnostic 
imaging should be arranged so that a physical exam may 
be performed and definitive diagnosis achieved. In estab-
lished patients with known heart disease, such as a NICU or 
newborn nursery follow-up, echo-only appointments may be 
arranged to minimize contact with clinic staff while obtain-
ing needed information.

Patients in whom a physical exam is typically normal may 
continue to follow-up as needed via telehealth until personal 
distancing restrictions are lifted. This strategy is of optimal 
utility in children with dyslipidemia, in whom laboratory 
studies can be obtained at a local facility and transmitted 
to the ordering physician. Patients with high blood pres-
sure, vasovagal presyncope or syncope, and postural ortho-
static tachycardia syndrome may also be suited to this type 
of interaction. It is, however, important to recognize that 
after a finite number of telehealth visits, irrespective of their 
diagnosis, patients should have an in-person assessment with 
a cardiologist. Patients presenting for second opinions, espe-
cially from distant locations, may be especially suited for 
telehealth as robust data from the parent center are typically 
available for review.

Disorders of Cardiac Rhythm and Conduction

Cardiac arrhythmias are a common cause of morbidity 
and the Task Force on Children and Youth estimates that 
up to 30,000 children will have a newly diagnosed car-
diac arrhythmia or conduction abnormality yearly [63]. 
Advancements in remote real-time monitoring make 
electrophysiology particularly well suited for telemedi-
cine. The establishment of digital electrocardiography 
has allowed for consultation and detection of those diag-
noses with abnormalities on resting electrocardiograms 
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such as Brugada or prolonged QT syndromes. Addition-
ally, remote viewing of rhythms on cardiac monitoring 
in the in-patient or emergency department setting allows 
for real-time interpretation and treatment initiation with 
telecardiology supervision [64]. The use of telemedicine 
in a hospital setting, many technological capabilities have 
enabled pediatric cardiologists to provide care outside of 
the traditional face-to-face in-office setting. Since pediat-
ric arrhythmias are predominantly paroxysmal in nature, 
their detection relies on capturing the event. This is most 
often done through the use of 24-h ambulatory monitors 
(Holter monitors), external event or telemetry monitors, 
or implantable loop recorders. Holter monitor and rhythm 
monitors can be placed in the office or mailed to patient 
homes [23, 25]. Patients who have implantable pacemak-
ers and cardioverter-defibrillators have the capacity to 
record and transmit data remotely through a landline or 
cellular phone allowing for identification of problems 
and treatment without the need for clinic visits [22, 24, 
26, 65–67]. These remote monitoring capabilities addi-
tionally allow the care team to check the functionality of 
the device, battery, and leads in addition to the ability to 
review intra-cardiac electrograms.

In addition to the standard devices used in outpatient 
arrhythmia monitoring, there is a growing market of direct-
to-consumer devices that enable families to monitor their 
children and provide sharable information for their physi-
cian. The data obtained from these devices have several 
limitations which make their application in clinical decision-
making a challenge.

Fetal Cardiology

Fetal cardiology has become subjected to a strict triage pro-
cess during the pandemic, as performance of a fetal echocar-
diogram requires significant contact between the mother and 
the members of the fetal cardiac team. The fetal echocardio-
gram cannot be suitably performed via telehealth as imaging 
is a significant component of the visit. However, telehealth 
can be used to triage the reasons and timing of the study. 
Both the interaction with the sonographer and the cardi-
ologist are lengthy and increase exposure risks. Therefore, 
the decision to perform a fetal echocardiogram must weigh 
the risk of exposure against the utility of the interaction. 
Recent statements by the American Society of Echocardiog-
raphy have strongly discouraged performance of non-urgent 
imaging [62]. These referrals have been stratified into low-, 
medium-, and high-acuity categories. Performance of fetal 
echocardiography should therefore be limited to those in 
whom there is a time-sensitive component, cases that pose 
a risk to fetal viability, or cases in which medical or other 
interventions may be indicated [68].

Existing Home Monitoring in High‑Risk 
Pediatric Cardiology Populations

The existing use of telehealth and remote monitoring for 
specific diagnoses and conditions may help guide a broader 
incorporation of telehealth practices to other pediatric car-
diology populations.

Single Ventricle Heart Disease

Technology has already been leveraged to help pediatric 
cardiologists monitor the single ventricle population dur-
ing the critical interstage period [69]. While the interstage 
period is defined as the time between the Norwood surgery 
and Glenn surgery, many care teams have expanded this 
monitoring to all single ventricle infants [including those 
with ductal stents, pulmonary artery (PA) bands, and Bla-
lock–Thomas–Taussig (BTT) shunts without arch augmenta-
tion]. Infants are sent home with a scale and pulse oximeter 
in order to monitor their weight gain and oxygen satura-
tions and families are well educated about “red flags” which 
prompt a phone call to their care team if certain thresholds 
are reached. The use of electronic tablets or cell phone appli-
cations by many institutions allows families to input daily 
weights and oxygen saturations into devices so that their 
cardiology teams can monitor them remotely [70, 71]. The 
equipment is supplied by the care team to allow remote, 
automated transmission of data. While there is some ability 
to bill for these devices and remote monitoring, most of the 
funding is covered by the care team or grants. These devices 
are HIPAA-compliant and can be used to conduct virtual 
visits. This program is being extended at this time to other 
heart failure patients (like ventricular septal defect or AV 
canal defect) who require closer monitoring. Patients with 
Tetralogy of Fallot or other shunt-dependent patients can 
also be evaluated using these types of platforms.

Ventricular Assist Devices

Children with ventricular assist devices (VADs) are able to 
be discharged after device placement, with 59% of patients 
with intracorporeal continuous flow devices able to leave the 
hospital according to the most recent Pedimacs registry data 
[72]. Adapting VAD outpatient visits to a telehealth setting 
is feasible and can enable similar surveillance as in-person 
visits. While patients should be seen in person for their 
first several visits after hospital discharge given the need 
for close monitoring of device complications and continued 
education in the immediate post-implant period, telehealth 
should be considered an option for those patients requiring 
routine outpatient checks while stable on long-term support. 



1087Pediatric Cardiology (2020) 41:1081–1091 

1 3

Prior to the telehealth visit, patients can upload images of 
their driveline site and dressing via phone camera or apps 
linked to the electronic medical record, images of their VAD 
controller with values for flow and power visible, VAD log 
file detailing long-term trends in device flows and power, 
and images of any bruising, swelling, or changes of con-
cern to the patient or their family. Alarm logs should also 
be submitted and the circumstances surrounding each alarm 
carefully clarified; alarms associated with symptoms require 
in-person evaluation. These data should be reviewed for 
concerning changes or trends. Submission of these data to 
the VAD team on regular intervals between telehealth visits 
can further aid in continued outpatient surveillance. Use of 
outpatient laboratory visits or home-based draws can help 
provide continued laboratory surveillance while limiting 
patients’ exposure to a hospital environment. Home interna-
tional normalized ratio (INR) monitors are available and can 
help monitor anticoagulation. Medical emergencies can be 
life-threatening without prompt intervention in patients sup-
ported by VADs, and telehealth should never be considered 
a substitute for in-person evaluation in emergent situations.

Staffing and Resource Utilization

Due to the COVID-19 pandemic, the responsibilities for 
many aspects of care have shifted with the rapid utiliza-
tion of telehealth, placing an increased workload on the 
provider performing the visit. Rooming, vitals, completing 
EMR history, medication reconciliation, placing orders and 
communicating the follow-up plan, and note composition 
now are all largely completed by the provider. In some situ-
ations, the provider may even need to collect the payments. 
While some programs may utilize this as a means of con-
solidating their staff to only a few essential persons, others 
may re-deploy office-based staff to assist with these virtual 
tasks. Other staffing and resource utilization changes may 
arise from changes in patient volumes secondary to the 
COVID-19 associated pandemic and the widespread stay at 
home orders. Decreased in-patient clinic visits have led to a 
decreased use of in-office diagnostic testing such as echocar-
diograms and EKGs. Similarly, there may be a decrease in 
the need for echocardiogram and MRI readers during the 
pandemic as these diagnostic modalities are utilized less 
frequently as non-emergent testing and visits are deferred.

It will be a challenge for programs that measure physician 
productivity with traditional measures such as the revenue 
value unit (RVU), and different metrics must be considered 
to assess physician contributions to patient care in the tel-
ehealth era. Care teams may have to work longer hours once 
personal distancing restrictions are lifted to make up for the 
back log of patient visits deferred during the pandemic. In 
the process of re-opening after the pandemic, it may become 

particularly important to incorporate telehealth in order to 
decrease patient wait times and increase access to care.

Billing and Coding

As the pandemic unfolded, the Centers for Medicare and 
Medicaid Services (CMS) rapidly approved specific billing 
codes for telehealth. These codes were made at par with 
regular office visit codes [73] and provide significant finan-
cial support to practices and institutions affected by a loss 
of in-person patient volume. This also provides a financial 
incentive for practices and institutions to adopt and expand 
their telehealth offerings. A list of billing codes useful for 
telehealth encounters can be found in Table 2.

Fellowship Training in Telehealth

The most recent SPCTPD/ACC/AAP/AHA training guide-
lines for pediatric cardiology fellowship programs released 
in 2015 [74] do not address the incorporation of telehealth 
into pediatric cardiology education. A recent AHA Scientific 
Statement on telemedicine in pediatric cardiology [3] briefly 
addressed the need for additional training, noting that even 
cardiology fellowship programs associated with centers pos-
sessing existing telehealth capabilities rarely have require-
ments in telehealth competency as part of their fellows’ cur-
riculum. The AHA statement further notes that few pediatric 
cardiology fellows are graduating with the skills needed to 
incorporate telehealth into their practice. In response to the 
COVID-19 crisis, the Accreditation Council for Graduate 
Medical Education (ACGME) has released guidance related 
to fellows and their involvement in telehealth, immediately 
authorizing fellows to participate in telehealth with appro-
priate supervision to care for patients during the pandemic 
[75].

Given the fact that many staff and fellow pediatric car-
diologists lack formal telehealth training, this pandemic 
represents an opportunity for learning together. Numer-
ous guides and best practices have been published by the 
American Academy of Pediatrics [76], the American Col-
lege of Cardiology [77], and other medical organizations to 
address the groundswell of interest and rapid incorporation 
of telehealth; some of these resources are geared towards 
trainees [78–80]. This may possibly lead to adding telehealth 
training to fellowship curricula and encouraging industry to 
develop platforms that aid in allowing multiple providers in 
a telehealth visit so that learners of all levels may continue 
to participate in patient care.

As staff cardiologists incorporate more telehealth into 
their practices, fellows similarly should be incorporated into 
telehealth workflow [80]. Many innovative strategies have 
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been developed and successfully deployed to continue fel-
lowship training and education during the COVID-19 crisis 
[81, 82] including regular webinars that are focused on the 
congenital cardiologist [83]; telehealth similarly represents 
an opportunity to continue to provide education in patient 
care in a different format during this trying period. In a time 
where personal distancing and separation are keeping indi-
viduals apart, including faculty from fellows, telehealth is 
a means to come together for patient care in a safe manner.

Future Directions

The expanded role of telehealth brought about by the 
COVID-19 pandemic is unlikely to disappear after this pan-
demic has abated. For telehealth to be sustainable, care maps 
and strategies for optimal utilization of this tool in the care 
of pediatric patients with heart disease must be developed. 
Pediatric cardiologists will need to work with advocacy 
groups and legislators to ensure that adequate reimburse-
ment for telehealth encounters takes place, which will allow 
for the continued use of this technology. Exploring means of 
providing patients with access to remote monitoring equip-
ment and equipment to measure objective vital sign data will 
additionally help lead to higher quality telehealth encounters 
with improved patient care. For example, many families do 
not possess the necessary medical equipment for obtaining 
reliable vital signs at home. Pre-packaged kits containing 
equipment such as finger pulse oximeter and an age-appro-
priate blood pressure cuff and sphygmomanometer could 
be easily generated and mailed to families to aid in the col-
lection of accurate vital signs during a telehealth encounter. 
This may represent an easily addressed means to increase 

the quality and safety of a home telehealth encounter. This 
intervention would require support from payors for reim-
bursement and from the biomedical industry for providing 
age-appropriate pediatric equipment.

Summary

Telehealth will continue to be incorporated into pediat-
ric cardiac clinical practice after the acute phase of the 
COVID-19 pandemic has passed. We will learn as a field 
as to which conditions and diagnosis are best suited for tel-
ehealth, though telehealth visits will never replace in-person 
visits entirely. Patients with other barriers to in-person care 
may see an increased access to care as a result of telehealth 
expansion. Telehealth also holds the promise of decreasing 
the no-show rate and the patient wait times for appointments.

This pandemic lends itself to collaborative learning, with 
pediatric cardiology as no exception. There is potential to 
gather evidence about the optimal frequency of patient 
follow-up visits, the usefulness of appropriate use criteria 
for echocardiography, and the best utilization of emerging 
telehealth technology. It may steer our field towards a more 
appropriate resource utilization for pediatric cardiology 
care. The COVID-19 pandemic may serve as a catalyst in 
improving resource utilization, improving quality of care, 
and advancing pediatric cardiology practices to improve 
patient care outcomes.
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Table 2  Billing codes in telehealth encounters

Type Codes Modifier

Tele/video calls
• Time based 99212–99215 (Follow-up) Modifiers GT or 95 (billing 

company to add a loca-
tion for the service, 02 
modifier)

• Face-to-face time 99241–99245 (New consult)
99201–99205 (Not seen for > 3 years)

Telephone calls
• Time based 99441: 0–10 min Modifiers GT or 95 (billing 

company to add a loca-
tion for the service, 02 
modifier)

99442: 10–20 min
99443: greater than 20 min

Inter-professional consultation: consulting physician for time spent 
on electronic consultation between generalist and specialist

99446–99449
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