
Original Article

Development of paediatric electrophysiology standards for
Florida Children’s Medical Services

Jorge McCormack,1 Stephen Seslar,2 Grace Wolff,3 Ming Young,4 Randall Bryant,5 Rodrigo Neghme,6

Steven Fishberger,7 Jamie A. Decker,8 Mary Sokoloski,3 Jason Ho,5 David Lawrence,1 Chrishonda Jenkins,9

Kelli Stannard,9 Gerold L. Schiebler,9 William Blanchard,10 Jeffrey P. Jacobs8

1All Children’s Hospital, St. Joseph’s Children’s Hospital of Tampa, Pediatrix Medical Group; 2Division of Pediatric
Cardiology, University of Washington, Seattle, Washington; 3Division of Pediatric Cardiology, The University of Miami,
Miami; 4Joe DiMaggio Children’s Hospital, Hollywood; 5Division of Pediatric Cardiology, The University of Florida,
Gainesville and Jacksonville; 6Arnold Palmer Children’s Hospital, Orlando; 7Miami Children’s Hospital, Miami;
8All Children’s Hospital, Johns Hopkins Medicine, St Petersburg; 9Florida Children’s Medical Services, Tallahassee;
10Nemours Children’s Cardiac Clinic and Sacred Heart Children’s Hospital, Pensacola, Florida, United States of America

Abstract The Florida Children’s Medical Services (CMS) has a long-standing history of ensuring that providers
of multiple paediatric subspecialties abide by the highest standards. The cardiac sub-committee has written
quality standard documents that participating programmes must meet or exceed. These standards oversee
paediatric cardiology services including surgery, catheterisations, and outpatient services. On April, 2012, the
cardiac sub-committee decided to develop similar standards in paediatric electrophysiology. A task force was
created and began this process. These standards include a catalogue of required and optional equipment, as well as
staff and physician credentials. We sought to establish expectations of procedural numbers by practitioner and
facility. The task force surveyed the members of the Pediatric and Congenital Electrophysiology Society. Finding
no consensus, the task force is committed to generate the data by requiring that the CMS participating pro-
grammes enrol and submit data to the Multicenter Pediatric and Adult Congenital EP Quality (MAP-IT™)
Initiative. This manuscript details the work of the Florida CMS Paediatric Electrophysiology Task Force.
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THE FLORIDA CHILDREN’S MEDICAL SERVICES (CMS)
was established in 1929 and celebrated its 85th
anniversary in 2014. During the course of its

history, CMS provided a broad range of services to a
diverse population of children with a wide range of
medical needs. In 1953, Florida CMS cardiac programme
was established and has been in operation since then.
Oversight of its cardiac programme has been pro-

vided by a cardiac advisory committee for over
50 years, and this committee currently operates as
the cardiac sub-committee of the Florida CMS.
Membership includes physicians representing all the

paediatric cardiovascular facilities participating in
Florida Children’s Medical Services.1

The programme serves children with congenital or
acquired cardiac conditions, providing services in the
private offices of participating physicians, through
a network of community-based cardiac clinics, and
through the eight participating centres providing
paediatric cardiovascular surgical and medical services.
The services provided include cardiac evaluation and
diagnosis, diagnostic and interventional cardiac cathe-
terisation, closed and open-heart surgery, as well as
evaluation and management of paediatric cardiology
patients in an outpatient setting.1

As part of its responsibilities, the Cardiac Sub-
committee of the Florida Children’s Medical Services
Network Advisory Council has developed quality
standards for paediatric cardiac programmes and
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includes, among others, descriptions of required
infrastructure, training of personnel, and minimum
procedural numbers to maintain proficiency, and
hence provide quality care. These standards are
revised and updated periodically by the committee
members. The last revision took place in 2012.
These standards and the duties of the Florida Chil-
dren’s Medical Services Cardiac Advisory Council
operate under promulgated rules of the State of
Florida that have the force of law (64C-4.003 F.A.C.).
For a paedriatic cardiac programme to be a partici-

pating Florida CMS cardiac programme, it must meet
or exceed these quality standards. Such standards have
been developed for the cardiac surgery, cardiac cathe-
terisation, and outpatient cardiology. Currently, there
are eight participating centres in the State, and they all
collaborate so as to improve the quality of the care they
provide. The main area of collaboration has been in
paediatric cardiac surgical outcomes. More recently,
these centres have been participating in the IMPACT
Registry®, which is a database supported and main-
tained by the American College of Cardiology®,
National Cardiovascular Data Registry® (NCDR). The
IMPACT® registry aims to assess the prevalence,
demographics, management, and outcomes of paedia-
tric and adult congenital heart disease (CHD)
patients who undergo diagnostic catheterisations and
catheter-based interventions. Its data support the
development of evidence-based guidelines for CHD
treatment that will improve outcomes for CHD
patients of all ages.
The required components and acceptable outcomes

of a paediatric electrophysiology programme, however,
had not been defined or established. In 2010, recog-
nising the need for a procedural registry for catheter
ablation procedures, The Pediatric and Congenital
Electrophysiology Society leadership sponsored the
creation of the Multicenter Pediatric and Adult
Congenital EP Quality (MAP-IT™) Initiative. The
MAP-IT™ registry is intended to provide the infra-
structure for meaningful quality assurance, ongoing
quality improvement, and ultimately a means for
conducting multicentre research in the field of pae-
diatric and congenital electrophysiology.3

On 9 April, 2012, the Florida CMS cardiac sub-
committee approved the formation of a Paedriatic
Electrophysiology Task Force whose objective was
to establish Paedriatic Electrophysiology standards
for the State of Florida. The standards are meant to
complement the existing cardiac surgical, cardiac
interventional, and outpatient paedriatic cardiology
standards already in place. The purpose of this manu-
script is to report the progress of this sub-committee.
The final document is presented in Appendix 1. This
document is set to be added to the rules of the State
of Florida.

Methods and results

Composition of the Florida CMS Pediatric EP
Task Force
The task force consisted of all the paedriatic electro-
physiologists in the State of Florida working in
CMS participating cardiovascular programmes. As
the group assembled and started discussing our goal
of developing paedriatic cardiac electrophysiology
quality parameters, we identified several challenges,
which will be discussed in this paper.

Search for existing literature and precedent
The initial phase of our work was to search for data
and look for precedent. In doing so, we performed
two initial activities: a comprehensive review of the
peer-reviewed literature and investigation of all other
state agencies with similar duties as the Florida CMS.
The literature review focused primarily on historical

procedural outcomes, acceptable training standards and
infrastructure standards, and infrastructure require-
ments. Although there is literature stating the mini-
mum amount of cases of electrophysiologic studies and
device implantations required in the training stage,
there were no data that seek to define the number of
studies required to maintain proficiency.4–7 Further-
more, we did not find detailed descriptions of required
infrastructure, personnel training requirements for
acceptable outcomes that incorporate case complexity
into the measures.
Some members of our committee were tasked with

contacting other state agencies, looking for data or
precedent in similar projects. In this phase, all other
49 states were contacted. At the end of that explora-
tion, we did not find any comprehensive documents
that detailed the requirements for a quality paedriatic
electrophysiology programme.

Describing personnel infrastructure needed in a paediatric
electrophysiology programme and laboratory
Another subset of the task force worked to catalogue
and define the components needed to be present in
the paedriatic electrophysiology lab. This work
focused both on personnel and its training as well as
the equipment necessary to carry out these procedures
safely. The next step was to define who is a paedriatic
electrophysiologist. In doing so, we began to set
parameters as to which individuals are qualified to
render paedriatic electrophysiology services as part of
a Florida CMS participating cardiac programme.
Although there were paedriatic electrophysiology

training guidelines established in 2005 and revised
in 2014, many practicing paedriatic electrophysio-
logists were trained before that era. We utilised the
criteria used by The International Board of Heart
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Rhythm Examiners to determine who is eligible to
take the paedriatic electrophysiology component
of the examination.9 Consequently, our paediatric
electrophysiology standards document established
two tracks for a physician to be considered as a
paedriatic electrophysiologist.
The first track is for those who completed their

training after 1 July, 2005. These individuals should
have completed their training under current guide-
lines as outlined by the AHA/ACC Task Force stan-
dards at the time of training.6 Training standards
were revised in 2013. Therefore, for those who
completed their paedriatic electrophysiology training
after 1 July, 2014, their training should be consistent
with the published guidelines in Heart Rhythm 2013.7

Those guidelines establish the minimum training
necessary to attain competency: 100 electrophysiology
studies, 75 ablation procedures, and more than 10
trans-septal catheterisation experiences.
The second track is for paedriatic electrophysiologists

who completed training before July, 2005. In this
case, the Florida CMS Paedriatic Electrophysiology
Task Force defines paedriatic electrophysiologists as
those who can demonstrate a minimum of 5 years
of paedriatic electrophysiology practice in which the
applicants’ primary clinical responsibility is paedriatic
electrophysiology and who remain actively involved in
the care of paedriatic arrhythmia patients.9 To demon-
strate that the physician indeed practices paedriatic
electrophysiology, the paedriatic electrophysiologists
are required to have conducted a minimum of 150
paedriatic electrophysiological studies, of which at least
60% must have been catheter ablation procedures. In
addition, paedriatic electrophysiologists must monitor
at least 30 implanted devices on an ongoing basis.

Peer survey
Having defined the training and ongoing practice com-
petency requirements as a paedriatic electrophysiologist,
the Task force then focused on determining the recom-
mended standards by which proficiency is maintained.
It then became clear that we would not find pre-

cedent data or literature that would support our goals
of defining what are the acceptable outcomes in the field
and procedural numbers expected from practicing elec-
trophysiologists to maintain proficiency.8–11 Thus, we
decided to query others in the field for their experience
and opinions. To accomplish this, we conducted a sur-
vey soliciting the opinions of those practicing in the field
of paedriatic electrophysiology in the United States of
America and internationally. This survey was designed
by our committee and disseminated to the members of
the Paedriatic and Congenital Electrophysiology
Society. Of the members of Pediatric and Congenital
Electrophysiology Society, 93 responded to the survey.

The data derived from this survey are as follows:

∙ Of the practicing paedriatic electrophysiologists,
95% do perform ablation procedures.

∙ Two-thirds of the paedriatic electrophysiology prac-
tices consist of 1–2 paedriatic electrophysiologists.

∙ Over two-thirds of the paedriatic electrophysiology
practices are in a single hospital setting, whereas
20% practice in two hospitals.

∙ Of respondents, 72% perform antiarrhythmic
device (pacemaker and automatic implantable
cardioverter defibrillators) insertions.

∙ Only 22% perform lead extractions.

The next set of questions were aimed to query
paedriatic electrophysiologists about their actual
procedural numbers as well as their opinions
regarding the number of procedures required to
maintain proficiency by the physician and the
electrophysiology laboratory.
With regard to the number of procedures performed

yearly by practicing paedriatic electrophysiologists,
the results are presented in Table 1. As there are sub-
groups of paediatric electrophysiologists who are
strictly non-invasive and do not perform any procedures,
and an even larger group who do not perform device
insertions, we decided to include the numbers of proce-
dures performed of those who are actually performing
these procedures (ablations and device insertions).
The distribution of the number of ablation and

device procedures the respondents perform is illustrated
in Figs 1 and 2.
Our task force was charged to complete paediatric

electrophysiology standards whose goals were meant
to ensure ongoing quality of services.
One such indicator of quality could be the number

of procedures performed. The Society of Thoracic
Surgeons database has clearly demonstrated a direct
correlation between number of surgeries performed
and outcomes.1 The early experience with paedriatic
catheter ablation registries also suggests that there are
better outcomes if more procedures are performed by
the physician and the institution.10–13

Thus, it was agreed that performing too few
paedriatic electrophysiology procedures, whether

Table 1. Number of Paediatric EP procedures performed by
practicing paediatric electrophysiologists.

Ablation
procedures

Device
procedures

Number of respondents 84 68
Mean (standard) 83.0 (50.9) 30.1 (24.2)
Median 70 20
25–75th percentile 50–100 15–35.8
Min–maximum 10–300 0 - 125
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ablations or devices, would raise concerns. However,
there are no data to determine where to set that
quality threshold. Consequently, we sought the opi-
nion of the practicing electrophysiologists as to what
is the minimum number of procedures that would
allow a physician to maintain proficiency. The results
are summarised in Table 2.
The distribution of the responses regarding their

opinions as to the number of ablation and device
procedures needed for a practicing electrophysiologist
to maintain proficiency is illustrated in Figs 3 and 4.
Similarly, we queried their opinions as to the num-

ber of procedures required for the electrophysiology
laboratory to maintain proficiency.
The distribution of the responses regarding their

opinions as to the number of ablation and device pro-
cedures needed for the electrophysiology laboratory to
maintain proficiency is illustrated in Figs 5 and 6.

Discussion

The responses to these questions illustrate that not
only is there a lack of consistency among paedriatic
electrophysiologists with regard to the number of
invasive procedures they perform, but also there is

Fig 1.
Number of catheter ablation procedures performed by invasive paediatric
electrophysiologists. For the purpose of these data, we excluded responses
from those paediatric electrophysiologists not performing invasive
procedures. The data show a wide variation in responses.

Fig 2.
Number of device insertion procedures performed by paediatric
electrophysiologists who actually perform these procedures. For the
purpose of these data, we excluded responses from those paediatric
electrophysiologists not performing invasive procedures. The data
show a wide variation in responses.

Table 2. Minimum number of Paediatric EP procedures necessary
for practicing paediatric electrophysiologists to maintain proficiency

Ablation
procedures

Device
procedures

Number of respondents 81 79
Mean (standard) 38.5 (21.3) 17.8 (13.4)
Median 30 15
25–75th percentile 25–50 10–25
Minimum–maximum 5–100 3–100

Fig 3.
Number of ablation procedures required for a Paediatric Electrophysio-
logist to maintain proficiency. For the purpose of this analysis, we
included the responses of all paediatric electrophysiologists. The data
show a wide variation in the opinions of paediatric electrophysiologists.

Fig 4.
Number of device insertion procedures required for a Paediatric
Electrophysiologist to maintain proficiency. For the purpose of this
analysis, we included the responses of all paediatric
electrophysiologists. The data show a wide variation in the opinions
of paediatric electrophysiologists.
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also a lack of consistency in the opinions regarding
the number of procedures an electrophysiologist and
the electrophysiology laboratory must perform yearly to
maintain proficiency and maintain adequate outcomes.
The task force believed that an annual threshold

level regarding the number of ablation and device
procedures performed yearly should be set. However,
the lack of actionable data from the literature and the
poll described above generated interesting discus-
sions between the task force members. We sought to
achieve a position that took into account basic com-
monalities of paediatric electrophysiology practices
while acknowledging that there is a paucity of data to
support, and let alone enforce, that position (Table 3).
As a result, the taskforce agreed that, as a starting

point, the minimum paedriatic electrophysiology
studies in an electrophysiology laboratory facility
should be 30 per year, of which at least 60% should

involve catheter ablation. This number also applies
to the individual paedriatic electrophysiologist. For
paediatric cardiac electrophysiologists who perform
antiarrhythmic device implantation, the task force
recommended a minimum of 10 cases per year to
maintain a proficiency level by both the physician
and the electrophysiology laboratory.
If a threshold is set, then the consequences of not

meeting that threshold must be defined. In the absence
of actionable data, we agreed on two approaches:
First, the consequences of having lower numbers

than those defined would not result in an immediate
loss of credentialing of the facility, but their outcomes
would be reviewed by members of the task force on a
yearly basis.
Second, as the task force decided that currently it is

not possible to determine minimum outcome standards
or complication rates from the current data published,
we recommended that all participating electrophysiol-
gists to join “MAP-IT™” database program as the first
step in collecting nationwide outcome data. Hopefully,
by analysing these data in the future, meaningful
minimum outcome standards can be reached and
volumes requirements justified. The threshold values
initially agreed upon will be adjusted in the future as a
result of that data. By entering our procedural data
consistently, enough outcomes data will be generated
that will allow us to fine-tune the threshold levels
and also allow us to have a more solid justification for
evaluation of the performance of the different paedriatic
electrophysiology programmes in the state.

Conclusions

The Florida CMS Paedriatic Electrophysiology Task
Force set out to establish Paedriatic Electrophysiology
Standards for the different programmes in the state. To
provide the highest quality of care to our patients, our
goals were to define the training requirements and
infrastructure necessary to provide quality paedriatic
electrophysiology services for the children of the State
of Florida.
We would hope that hospitals that provide paedriatic

electrophysiology services, both CMS participating and

Fig 5.
Number of ablation procedures required for a paediatric electro-
physiology laboratory to maintain proficiency. For the purpose
of this analysis, we included the responses of all paediatric
electrophysiologists. The data show a wide variation in the opinions
of paediatric electrophysiologists.

Fig 6.
Number of device insertion procedures required for a paediatric
electrophysiology laboratory to maintain proficiency. For the purpose
of this analysis, we included the responses of all paediatric
electrophysiologists. The data show a wide variation in the opinions
of paediatric electrophysiologists.

Table 3. Minimum number of Paediatric EP procedures necessary
for the Paediatric EP laboratory to maintain proficiency

Ablation
procedures

Device
procedures

n 78 75
Mean (standard) 57.5 (48.0) 32.6 (33.1)
Median 50 20
25–75th percentile 30–60 12–40
Minimum–maximum 5–300 3–200
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non CMS participating programmes abide by these
standards.
Our task force also realised that there is a lack of

data that defines acceptable outcomes for the different
procedures paedriatic electrophysiologists perform, as
well as data that correlates procedural numbers with
outcomes.
In view of this, our members committed to a

multi-institutional effort aimed precisely to generate
that data. Once that data are generated, the standards
document can and will be modified accordingly.
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Appendix

STANDARDS FOR CMS PEDIATRIC CARDIAC ELECTROPHYSIOLOGY (EP) PROGRAMS

A Pediatric Cardiac Electrophysiology (EP) Program is an integral part of a CMS approved Pediatric Cardio-
vascular Center. The EP program has two main components: (1) An Interventional program in a Pediatric Cardiac
Electrophysiology Laboratory and (2) an outpatient arrhythmia evaluation and management service.
An institution designated by CMS as a pediatric cardiovascular center, may elect not to participate in both
components of these EP Standards.
All CMS designated centers must participate in the outpatient arrhythmia evaluation and management services.
If an institution elects not to participate in the EP interventional program in a pediatric cardiology electro-
physiology laboratory, it must have a written format establishing an effective triage to another CMS approved EP
facility as defined below. Such protocol must include a formal document signed by the CEO’s of both involved
institutions and approved by the CMS Deputy Secretary for CMS or designee

Laboratory Component
The Pediatric Cardiac Electrophysiology Laboratory must be co-located within a facility completely equipped to
accommodate all aspects of the medical and surgical care of the pediatric patient.
1) Cardiac Team

(1) Physician in Charge:
(a) The physician in charge of the laboratory must be board-certified by the Sub-Board of Pediatric

Cardiology of the American Board of Pediatrics and must be a pediatric electrophysiologist as
defined below:
(1) Pediatric Electrophysiologist is a Pediatric Cardiology Board Certified physician, whose

primary clinical practice is dedicated to pediatric electrophysiology activities.
(2) In addition, the individual to be approved by CMS as a pediatric electrophysiologist must meet

the International Board of Heart Rhythm Examiners (IBHRE) board eligibility criteria by
meeting or exceeding the requirements outlined by one or both of the tracks outlined below:

International Board of Heart Rhythm Examiners. Eligibility
Requirements Policy: IBHRE Board Certification Examination in Cardiac
Electrophysiology for the Physician 10.29.2010

Pediatric Electrophysiologist: Credentials

1. Track 1: Training Completed After July 1, 2005
a. Successful completion of a pediatric cardiovascular medicine fellowship program and

board-certified in Pediatric Cardiology by the American Board of Pediatrics.
b. Successful completion of a minimum of 1 additional year of cardiac electrophysiology

training in a pediatric electrophysiology fellowship program. The training program
must meet the minimum criteria set forth by the task force in pediatric cardiology
training, detailed in:

ACCF/AHA/AAP Recommendations for Training in Pediatric
Cardiology. A Report of the American College of Cardiology
Foundation/American Heart Association/American Committee to
Develop Training Recommendations for Pediatric Cardiology)
College of Physicians Task Force on Clinical Competence
Circulation. 2005;112:2555-2580

c. If training is completed after July 1, 2014, then the training program must meet the
minimum criteria set forth by the Training and Credentials Committee of the
Pediatric and Congenital Electrophysiology Society, detailed in:

Recommendations for Advanced Fellowship Training in Clinical
Pediatric and Congenital Electrophysiology. A Report from the
Training and Credentialing Committee of the Pediatric and Congenital
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Electrophysiology Society
Heart Rhythm 2013;10:775-781

d. In addition, the electrophysiologist must monitor on a continuing basis at least 30
patients with implanted devices. However, the involved pediatric electrophysiologist
does not necessarily have to perform all such device implantations

2. Track 2: Training Completed Before July 1, 2005
a. Pediatric EP applicants completing training prior to July 1, 2005 may qualify either

by satisfying Track 1 requirements above, or by demonstrating a minimum level of
practice experience consisting of at least 5 years of active pediatric electrophysiology
experience, in which the applicant's primary clinical interest is pediatric
electrophysiology. The candidate must be actively involved in the management and
care of pediatric arrhythmia patients.

b. PAST EXPERIENCE

i. A minimum 5 year history of practicing pediatric electrophysiology as his or her
primary clinical interest

ii. In that 5 year span, performance of a minimum of 150 EP studies of which at least
90 or 60% of the total must have been catheter ablation procedures.

ACCF/AHA/AAP Recommendations for Training in
Pediatric Cardiology. A Report of the American College of
Cardiology Foundation/American Heart
Association/American Committee to Develop Training
Recommendations for Pediatric Cardiology) College of
Physicians Task Force on Clinical Competence
Circulation. 2005;112:2555-2580

iii. In addition, the individual must monitor on a continuing basis at least 30 patients
with implanted devices. However, the involved pediatric electrophysiologist does
not necessarily have to perform any or all such device implantations.

3. Foreign Trainees: Pediatric cardiologists either trained in other countries, or for any other
reason not eligible for certification by the Sub-Board of Pediatric Cardiology of the
American Board of Pediatrics may be approved as a CMS physician specializing in
electrophysiology by the Deputy Secretary for CMS or designee as a special situation
after a review and in-depth evaluation by the CMS Cardiac Subcommittee, which
may recommend such approval if the candidate has met Track 1 or Track 2 criteria
described above.

(2) Consulting Physicians
In addition to the physician listed above, in interventional EP cardiac catheterizations, an
anesthesiologist and a thoracic surgeon, each with advanced training in the cardiovascular aspects of
their specialty, must be immediately available within the facility, or in close proximity, for
consultation, assistance, emergency and elective surgical procedures and peri-operative care.

(3) Nurse
Each laboratory must have a registered nurse, with special training in cardiovascular techniques
and in the care of children, as a full time member of the team. This nurse must have special skills in
pre and post catheterization evaluation, and management. In addition, this individual must have
skills in and be able to coordinate patient and family education and instructions pre and post
procedure.

(4) Cardiovascular EP Technologist
Each lab must have a cardiovascular EP technologist or nurse with special training in cardiac EP
laboratory techniques.
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(5) Dedicated Trained Cardiovascular EP Recorder
(a) Each lab must have a dedicated trained cardiovascular EP recorder who has no other responsibilities

during such procedures.
(b) Each lab must have immediate access to personnel trained in equipment repair and

maintenance.
(c) Although the above-required functions are well defined, it is not necessary for one person to fulfill

each separate job category. Adequate cross training for other personnel classifications permits
24-hour coverage of essential team functions.

(d) All technologists in a cardiovascular laboratory must be certified by the Cardiovascular
Credentialing Institute as a Registered Cardiovascular Technologist (RCVT) and licensed by the
State of Florida under the Clinical Laboratory law, when applicable.

2) Equipment:
a) Radiological, electronic, and computer-based systems are integral components of the equipment in a

catheterization laboratory. These systems all require a program of rigorous maintenance and
troubleshooting. In addition, a pediatric electrophysiology laboratory must have:
i) Multi Channel EP recording system
ii) External Defibrillation systems
iii) Cardiopulmonary monitoring systems
iv) Radiofrequency Energy Source
v) It is strongly recommended that Pediatric Electrophysiology laboratories also have:

(1) 3 Dimensional Electro anatomic Mapping System
(2) Cryo- ablation System

b) Electrical Safety and Radiation Protection

i) Electrical safety and radiation protection shall be followed in accordance with the manufacturer's
recommendations and applicable State and Federal regulations.

c) In laboratories in which device implantation or replacement procedures will be performed, additional
equipment will be required:
(1) Standard surgical electro cautery unit
(2) Surgical suction equipment
(3) Overhead lighting of sufficient brightness for surgery
(4) Reverse airflow to operating room standards

3) Records
a) Permanent record of real time study must include, at a minimum, video, disk, chart, or digital / electronic

recordings.
b) Interpretation and final approval of such EP study reports must be performed by a physician who is board

certified in pediatric cardiology and meets the standards to be qualified as a pediatric electrophysiologist,
as defined previously.

c) Medical records must be retained for a period of no less than seven (7) years in a secure locked
area.

4) Initial Site Evaluation
a) On-site Review: When an application requesting approval as a CMS Pediatric Cardiac Electrophysiology

Laboratory facility is submitted with attestation of compliance with all these standards, an on-site review
by members or designees of the CMS Cardiac Subcommittee will be scheduled as the final component of
the application process. An application shall not be deemed complete until the Deputy Secretary for CMS
or designee receives the recommendation of the CMS Cardiac Subcommittee.

b) Medical Records Review:

i) A minimum of 12 consecutive pediatric cardiac catheterization electrophysiologic studies within a
year must be available to warrant initial inspection of any facility.

ii) A minimum of 7 consecutive pediatric implantable device insertions (pacemakers and / or Implantable
Cardioverter Defibrillators) studies within a year must be available to warrant initial inspection of any
facility
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5) Facility Volume Standards: Facilities shall be evaluated independently for two separate areas of expertise
within a pediatric electrophysiology program: EP studies with ablations and Device insertions.
a) EP studies and ablation:

(i) The minimum annual number of pediatric electrophysiologic studies in an applicant facility is
recommended to be at least 30 per facility with a minimum of 18 ablations, or 60% of the total
number of studies per year.
Source: PACES SURVEY, 2012

b) Device implantations: Pacemaker and / or Implantable Cardioverter Defibrillators (ICD) insertions or
implantable loop recorders (ILR). The minimum number of device implantations or replacements in an
applicant facility is recommended to be at least 10 per year. For the purpose of facility volume standards,
device insertions may be performed by either a CMS accredited pediatric cardiovascular surgeon and /or a
CMS accredited pediatric electrophysiologist.

6) Practitioner Volume Standards:
(i) Pediatric electrophysiologists shall be evaluated independently for two separate areas of expertise

within a pediatric electrophysiology program: EP Studies with Ablations and Device Insertions
(ii) A practitioner may choose to be credentialed to perform EP Studies /Ablations and Device insertions,

or both.
1. The minimum annual number of pediatric cardiac electrophysiologic studies performed by each

practitioner in an applicant facility is recommended to be at least 30 per year, of which at least 18,
or 60% of the total number of studies per year, are catheter ablation procedures.

2. The minimum annual number of pediatric device implants or replacements (pacemaker, ICD
or ILR) performed by each practitioner in an applicant facility is recommended to be at least
10 per year.

Electrophysiology Society Clinical Competency
Statement: Training pathways for implantation of
cardioverter-defibrillators and cardiac resynchronization
therapy devices in pediatric and congenital heart patients.
Developed in collaboration with the American College of
Cardiology and the American Heart Association.
J. Philip Saul, MD, FHRS, Victoria L. Vetter, MD,
Heart Rhythm, Vol 5, No 6, June 2008

a. Practitioners whose volume falls below 10 per year must then
demonstrate that they have an established working
relationship with either a CMS accredited pediatric
cardiovascular surgeon or a CMS accredited pediatric
electrophysiologist performing device implants or an adult
electrophysiologist trained in device implantation, and
demonstrate that such physicians are available in case they are
needed.

7) OUTCOMES STANDARDS – INTRODUCTION
The members of the CMS Cardiac Subcommittee EP Task Force will develop and recommend all CMS
Approved centers participate in a database into which the involved EP physicians would report the outcomes
of their EP Studies and Device insertions.
Such database recommendations will be submitted to the CMS Cardiac Subcommittee and implemented if
the subcommittee approves.

i) OUTCOMES STANDARDS – INITIAL PHASE:

(1) Initially, CMS Pediatric Electrophysiology programs will be evaluated utilizing existing outcome
expectations based on current literature, with the understanding that more data needs to be generated
which incorporates modern technologies and expectations.
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(2) The presently appointed Florida CMS EP Task Force will create a pilot data-tracking tool, which will
serve as a preliminary data repository. This will be implemented after a recommendation by the CMS
Cardiac Subcommittee to, and approval by the Director of the Division of Children's Medical Services
or his/her designee.

(a) SVT or VT ablations in post surgical or abnormal anatomy substrate
(i) Acceptable success and complication not yet defined, however, will be reported for ongoing

analysis
(b) Endocardial Device Insertion Procedures

(i) Acceptable success and complication rates are not yet defined in pediatrics. However, outcomes
will be reported for ongoing analysis.

(c) Epicardial Device Insertion procedures are considered cardiac surgeries and outcomes evaluated in
the context of cardiac surgical program.

ii) OUTCOMES STANDARDS-SECOND PHASE:

(1) When a national database (MAP-IT) is implemented and incorporated into the existing national cardiac
catheterization database (IMPACT), the existing CMS EP data tracking tool is strongly recommended to
be incorporated into this national database. All CMS designated pediatric cardiovascular centers are
strongly recommended to participate and report their data to the MAP-IT national database when
implemented.

(2) When national outcome standards are defined, they will be submitted for approval to the CMS
Cardiac Subcommittee as the new outcome standards for Florida CMS pediatric electrophysiology
centers.

(3) Once procedural success and complication rates are measured and published, the CMS EP Task force shall
recommend that acceptable program and or practitioner volume and outcomes are within two standard
deviations from the national mean. This recommendation shall be presented to the CMS Cardiac
Subcommittee and submitted for approval by the Director of the Division of Children's Medical Services
or his/her designee.

(a) Once these new volume and outcome standards are approved, programs whose volume or outcomes
are below the new standard shall be subject to increased surveillance and potential probationary status
as defined below.

8) Facility Criteria: Includes all standards in the CMS Pediatric Cardiac Catheterization Laboratory Component
section.

9) The CMS Deputy Secretary or designee considers new facilities for approval upon the recommendation of the
CMS Cardiac Subcommittee and meeting all the criteria established above for such pediatric cardiac
catheterizations. The Deputy Secretary or designee shall make the final decision on whether to approve an
applicant.

10) Re-evaluation of Approved Facilities

a) On-site Review: Each CMS approved Pediatric Cardiac Electrophysiology Laboratory Facility must be
evaluated on-site by members or designees of the CMS Cardiac Subcommittee at a minimum of once
every three (3) years. The reevaluation process is not complete until the Deputy Secretary for CMS or
designee receives the recommendation of the CMS Cardiac Subcommittee.

b) Medical Record Review: Aminimum of 12 consecutive pediatric cardiac electrophysiologic studies must
be available within a specified time period for review at the time of the re-evaluation. Volume Standards
are as follows:

(i) Facility Volume Standards: The minimum annual number of pediatric electrophysiologic
studies in an applicant facility is recommended to be at least 30 per facility with a
minimum of 18 ablations, or 60% of the total number of studies per year.

ii) Practitioner Volume Standards:
1. By the first or subsequent three-year re-approval review, the minimum annual

number of pediatric cardiac electrophysiologic studies performed by each practitioner
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in an applicant facility is recommended to be at least 30 per year, of which at least 18,
or 60% of the total number of studies per year are catheter ablation procedures.

2. Pediatric electrophysiologists performing device implantations are recommended to
perform at least 10 device implantation procedures per year.

c) During the initial phase of the development of outcomes standards, defined in Section 7 (i) EP facilities
will be evaluated by examining their completeness of data submission. During this initial phase, the
primary evaluative assessment will be procedural outcomes as deemed acceptable based on existing
literature.

d) The second phase of outcomes evaluation (Section 7 (ii)), will be completed once national standards are
derived from national databases into which all Florida EP programs are expected to submit their data.
National volume and outcome standards, once created, will be recommended by the EP Task force to the
CMS Cardiac subcommittee and submitted for approval by the Deputy Secretary for CMS or his / her
designee. Once approved, then these will become the volume and outcome standards by which each
program is to be evaluated.
i) If the site review team determines the facility meets acceptable standards and has acceptable

outcomes then the facility and practitioner will be subject to the three year review cycle of CMS
Cardiac facilities.

ii) If the task force determines the facility is below acceptable standards and with less than acceptable
outcomes, then the facility will be reviewed by the CMS Cardiac task force which may place the
facility on probationary status. Probationary status may be extended one (1) additional year if the
facility documents a positive trend in meeting the outcomes standard. If the facility has not achieved
the acceptable outcomes standard at the end of a second year of probationary status, the facility shall
be provided with a notice of intent to disapprove it as a CMS cardiovascular facility.

Outpatient Clinic Component

1) Facility Criteria: include all standards, as outlined in the outpatient clinic section. In addition, an outpatient
electrophysiology program must have the following components:

2) Personnel
a) The physician in charge of this clinic is to be board certified in Pediatric Cardiology and Basic Life Support

and have special expertise in arrhythmias and device management
b) The involved Nurse/technician is to have special expertise in device management and be certified in both

Basic Life Support and Pediatric Advanced Life Support.

3) Device Management
a) Pacemaker, Implantable Cardioverter Defibrillator (ICD) and Cardiac Resynchronization Therapy (CRT )

device monitoring is performed by combining In-clinic AND remote (home) monitoring.
i) Criteria for intervals for Device follow-up must recognize that the complexity of the underlying

heart disease dictates the intervals for surveillance. A reasonable guide for in-clinic monitoring is as
follows:
(1) Antibradycardia devices: At a minimum, the patient will be seen in the clinic one week and then

3 months post implant, then no less frequently than annually as long as clinic visits are
supplemented by remote monitoring from home no less frequently than every three months, and
more frequently as may be clinically indicated. Complexity of the issues managed or device related
issues may require a more intensive and frequent monitoring schedule. Evaluation of surgical site
may be performed by physicians in the patient’s local community when deemed appropriate.

(2) ICD and CRT devices: At a minimum, the patient will be seen in the clinic one week and then
3 months post implant, then no less frequently than biannually as long as clinic visits are
supplemented by remote monitoring from home no less frequently than every three months, and
more frequently as may be clinically indicated. Complexity of the issues managed or device related
issues may require a more intensive and frequent monitoring schedule. Evaluation of surgical site
may be performed by physicians in the patient's local community when deemed appropriate.
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2012 ACCF/AHA/HRS Focused Update of the 2008 Guidelines for Device-Based
Therapy of Cardiac Rhythm Abnormalities: A Report of the American College of
Cardiology Foundation/American Heart Association Task Force on Practice
Guidelines Cynthia M. Tracy, MD et al. J Am Coll Cardiol. 2012;60(14):1297-1313.

4) Equipment
a) For in-clinic monitoring – the following items must be available:

Electrocardiographic (ECG) recording machine, External Defibrillator, Device programmers for:
Pacemakers, Implantable-Cardioverter Defibrillators (ICD's) and Cardiac Resynchronization Therapy
(CRT’s).

b) For remote monitoring, some form of surveillance must be available including traditional Trans-
telephonic monitoring (TTM).

5) Volume
a) It is recommended that the involved EP physicians should have managed, in their professional career, at

least 75 patients with devices and maintained competence by performing 30 assessments annually.

6) Records A complete database of patients with Devices should be maintained and updated to include all
Device models and ID numbers, Lead models and ID numbers.
i) A permanent record of real time study of serial device testing must be maintained and kept for at least

7 years.

7) Arrhythmia Management
a) Pediatric Electrophysiology clinics must be staffed by a pediatric electrophysiologist and at least one

skilled nurse. Visit frequency is dictated individually by the severity of the arrhythmia.
i) Visits are recommended to include:

(1) Antiarrhythmic drug management, verification of drug dosages and drugdrug interactions
(2) Surveillance of arrhythmia monitoring tests which may include a12 lead electrocardiogram, Holter

monitor electrocardiography, event or memory Loping monitors, and a stress test.
(3) Cardiac channelopathy patients are monitored as frequently as the specific disease requires. Proper

management of these syndromes is recommended to include genetic testing of the proband
followed by family specific testing, and genotype specific drug management and counseling.

8) EVALUATION OF APPROVED FACILITIES:
a) If the facility is not in compliance with all the required personnel and equipment criteria as described

previously, the facility must submit a corrective action plan for approval by the Deputy Secretary for CMS

Table 3. Minimum Frequency of CIED In-Person or Remote Monitoring*

Type and Frequency Method

Pacemaker/ICD/CRT
Within 72 h of CIED implantation In person
2–12 wk postimplantation In person
Every 3–12 mo for pacemaker/CRT-Pacemaker In person or remote
Every 3–6 mo for ICD/CRT-D In person or remote
Annually until battery depletion In person
Every 1–3 mo at signs of battery depletion In person or remote

Implantable loop recorder
Every 1–6 mo depending on patient symptoms and indication In person or remote

Implantable hemodynamic monitor
Every 1–6 mo depending on indication In person or remote
More frequent assessment as clinically Indicated In person or remote

*More frequent in-person or remote monitoring may be required for all the above devices as clinically
indicated.
CIED indicates cardiovascular implantable electronic device; CRT, cardiac resynchronization therapy;
CRT-D, cardiac resynchronization therapy defibrillator; CRT-Pacemaker, cardiac resynchronization
therapy pacemaker; and ICD, implantable cardioverter-defibrillator.
Modified from Wilkoff et al (15).
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upon the recommendation of the CMS Cardiac Subcommittee. If the plan is approved, the facility shall be
granted a one-year probationary status. Probationary status may be extended one (1) additional year if the
facility documents improvements toward achieving all the facility criteria.
If the facility is not in compliance with all the facility criteria at the end of a second year of probationary
status, the facility shall be provided with a notice of intent to disapprove it as a CMS cardiovascular
facility. After the 90-day transition period, the facility will receive formal notice of disapproval.

b) Data Submission: The staff of all CMS approved Pediatric Cardiac Electrophysiology Centers must collect
and submit quality assurance data annually in accordance with the following CMS forms:
i) Cardiac Catheterization Procedures (DH-CMS 2057, 4/05); and
ii) Cardiac Catheterization Cases-Primary Cardiac Diagnoses (DH-CMS 2058, 3/05).
iii) CMS EP programs will also participate in outcomes data collection as defined in the following CMS

data sheet:
c) In the event that a facility’s participation with CMS is terminated by either the facility or CMS, 90 days’

notice shall be provided to the other involved party and to all CMS patients receiving active treatment at
that facility. The 90-day notice is to assure adequate time to transfer care of all the patients to another CMS
cardiovascular facility.

d) The CMS Deputy Secretary or designee considers existing facilities for re-approval upon the
recommendation of the CMS Cardiac Subcommittee and all the criteria established above. The Deputy
Secretary or designee shall make the final decision on whether to approve a facility for re-approval.

PEDIATRIC CARDIAC ELECTROPHYSIOLOGY LABORATORIES
Facility:_______________________________________
For the twelve month period from_________to_________

Florida CMS Pediatric EP Task Force
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