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Special issue on electrophysiology and arrhythmia
management around the globe: Challenges and
opportunities explored
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California.
In this Global Voices Special Issue of Heart Rhythm O2, we
bring to you articles from authors spanning 6 continents.
Health care access in various regions of the world is depen-
dent on health care expenditure, local medical needs,
third-party payer system, or self-pay by the citizens. Many
countries have overcome political turmoil, economic disad-
vantages, and limited access of expertise and are taking
gentle steps toward providing advanced cardiac care. In
this Editorial, we evaluate articles presented in this Special
Issue under 3 main subsections: electrophysiology practice
and outcomes in health resource constrained countries, re-
gion-specific arrhythmias, health care disparities, training
electrophysiologists to practice in low- and middle-income
countries, and collaborative clinical investigations.

Electrophysiology practice and outcomes in health
resource-constrained countries: Ponnusamy et al1 present
their data from 11 of 19 patients who had successful left
bundle branch area pacing. If left bundle branch block was
corrected by predetermined criteria, the Medtronic 3830
lead was connected to the pace/sense portion of the implant-
able cardioverter-defibrillator (ICD). A significant reduction
in QRS duration from 176.16 21.3 to 118.46 18.7 ms (P,
.001), stable thresholds, and improvement in left ventricular
ejection fraction was noted. The authors conclude that the left
bundle branch area lead can potentially obviate need for a
more expensive cardiac resynchronization therapy (CRT) de-
vice for heart failure. From the Republic ofMoldova, Darciuc
et al2 report the beginning of their journey with CRT. Patients
from the Republic of Moldova have previously been referred
to neighboring countries because of access limitations. The
authors highlight the initiation of an education program in
2015 and a gradual increase in implantation of CRT devices
for class 1 indications with high success and low complica-
tion rates. From Chile, Salazar et al3 report the feasibility
and safety of the transvenous lead extraction program in a ter-
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tiary hospital. They describe 15 patients undergoing extrac-
tion for infection of cardiac implantable electronic device
(CIED) systems. Procedure success was 93% with utilization
of mechanical tools in two-thirds of the patients. Rocha et al4

have evaluated the effectiveness and safety of remote
monitoring of CIEDs in Brazil. In a prospective cohort study,
clinical events occurred in 63.9% during 29.56 23months of
follow-up, with 23.5% requiring immediate attention. In a
country with 4% of gross domestic product used for the pub-
lic health system, the authors recommend remote monitoring
as a cost-effective method of following these patients.

Although these studies are from a small group of patients,
we commend the authors for carrying out complex proced-
ures in regions with challenging health care access and for
providing us with scientific data from their performance.

Region-specific arrhythmias: Veerakul et al5 trace the his-
tory of Brugada syndrome from its initial recognition in
Southeast Asians to the evolution of genetic etiology, devel-
opment of diagnostic criteria, and management. They pro-
vide details of the initial randomized trial of b-blockers vs
ICD, which revolutionized the management of this syn-
drome. They discuss the limitations of medical management
in patients with recurrent ventricular arrhythmias and the
ablation therapy of premature ventricular complex triggers.
From India, Shenthar6 provides us a review of rheumatic
atrial fibrillation (AF). He describes the epidemiology of
rheumatic heart disease and highlights the role of vitamin
K antagonists to prevent stroke with data from the INVestI-
gation of rheumatiC AF Treatment Using Vitamin K Antag-
onists, Rivaroxaban or Aspirin Studies, Non-Inferiority
(INVICTUS-VKA) trial.7 In contrast to nonvalvular AF,
tight rate control to achieve a resting rate of less than 80
beats/min is needed to reduce the gradient across the mitral
valve in this population. Maintenance of sinus rhythm re-
mains a challenge with a possible role of ibutilide in acute
conversion and a limited role of ablation.8 He also addresses
the public health awareness in the prevention of rheumatic
heart disease. From the United States, Sanchez and Marcus9

provide a review of AF among the Native American popula-
tion. Although Native Americans have a high prevalence of
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predisposing clinical conditions such as diabetes, hyperten-
sion, coronary artery disease, and chronic kidney disease
and a disproportionately higher incidence of AF and AF-
related stroke, the management is hampered by access to
care, reduced enrollment in clinical trials, and other socioeco-
nomic causes. The authors offer a road map to possible solu-
tions to improving the health of this specific population.

Health care disparities: Bj€orkenheim et al10 present a re-
view of disparities based on sex, ethnicity, and socioeco-
nomic status in AF ablation. Even though older age and
longer duration of AF have been attributed to lower referral
for AF ablation in female patients, the authors report that fe-
male sex is not a predictor of AF recurrence or higher compli-
cation rate. While the incidence of AF is lower in ethnic
minorities, mortality benefit from ablation is higher
compared to the white population.11 Vanderberk et al12 re-
view the sex and racial disparities in electrophysiology and
present data on sex differences in ion channel expression. Fe-
male ventricular myocytes have longer action potential dura-
tion because of reduced expression of rapid delayed rectifier
potassium channels by estrogen; testosterone is associated
with stronger transient outward currents in the male ventric-
ular epicardium. Similarly, sex differences have been
observed in the left atrium and pulmonary veins of male
mice. They indicate the lack of data on racial differences in
cardiac electrophysiology and call for action from funding
agencies to increase research in these specific areas.

Sharif and Ptaszek13 elaborate on the global disparities in
the epidemiology of arrhythmias, specifically because of lim-
itations in registries and diagnostic studies. The rate of im-
plantation of bradycardia devices in African countries
dominated by lupus, sarcoid, or postsurgical atrioventricular
block is 200-fold lower than that in high-income countries.
They report low time in therapeutic range in countries such
as India and China and in the African continent because of
limitations in coordination of anticoagulation. There are
also regional variations in the causes of sudden cardiac death:
coronary artery disease, Brugada syndrome, hypertrophic
cardiomyopathy, and Chagas disease; for these, the true
benefit of ICD is unknown. Ursaru et al14 also highlight
that CIED care is underrepresented in most developing coun-
tries because of socioeconomic status and funding defi-
ciencies. These authors suggest that some of the disparities
in device implantation rates can be resolved by device reuti-
lization. Alyesh et al15 describe the safety of reutilization of
devices in developing countries. Such practices require
proper sterilization technique, testing, and regulation. They
provide us information on the nonprofit organizations dedi-
cated for this purpose and walk us through the workflow of
the removal of the device to reimplantation.

Kiernan et al16 present the racial and ethnic differences in
implantation of ICDs. They report that most clinical trials
differentiate race as white or non-white, thus largely ignoring
subgroups such as African Americans, Hispanics, or Native
Americans. The Atherosclerosis Risk in Communities
(ARIC) Study reveals that African Americans carry the high-
est lifetime risk of sudden cardiac arrest, which is confirmed
by autopsy studies. However, they are less likely to receive
ICD implantation than white populations for both primary
and secondary prevention and have a lower rate of
postimplant monitoring. Such differences indicate a need
for race-specific outcome evaluation in clinical trials.

Amuthan and Curtis17 from the United States present a re-
view of sex gaps in clinical electrophysiology practice. They
address gender inequality including transgender and nonbi-
nary individuals, challenges of sex and gender identification
in clinical research, gaps in health care utilization in female
patients with heart failure and AF, and a need for sex-
specific guidelines for clinical management. They highlight
the benefit of CRT in female patients as an example of the
need to have sex-specific outcomes in clinical trials. The so-
lutions offered include implicit bias training, shared decision
making, as well as diversification of the physician workforce.

Training electrophysiologists to practice in low- and mid-
dle-income countries: The University of Toronto has a
unique electrophysiology training program for physicians
from underserved regions. Clare-Pascoe et al18 specifically
report the benefit of training female electrophysiologists
from Jamaica and St. Lucia in the University of Toronto Hos-
pital. The fully trained physicians, upon returning to their
country, have provided an advanced level of care by estab-
lishing an electrophysiology laboratory.

Collaborative clinical investigations: While contact
force catheters have been studied in the adult population,
Cruz-Baquero et al19 present data from Columbia on safety
and efficacy of using contact force ablation catheters in a
pediatric population. Pitman et al20 discuss screening for
AF in Ethiopia using a KardiaMobile device (AliveCor,
Mountain View, CA). Similar to the African American pop-
ulation, the study reveals relatively low prevalence of AF in
the population from sub-Saharan Africa. In a meta-analysis
of observational studies, Prasitlumkum et al21 have evalu-
ated sex-specific differences in the outcomes after ventricu-
lar tachycardia (VT) ablation for structural heart disease.
They found increasing representation of women in more
recent studies and no difference in mortality or rehospitali-
zation for VT among men and women. In a review of out-of-
hospital sudden cardiac arrest within the United States,
Mehta et al22 outline the racial, ethnic and socioeconomic
disparities. They compare the difference in survival among
patients from rural Alabama to those from suburban areas in
Washington state and attribute that these are likely from
deficient resources such as bystander cardiopulmonary
resuscitation or automated external defibrillators. Remote
monitoring for CIED management has been in common
use in Western countries and has been shown to be benefi-
cial in early identification of arrhythmias, worsening heart
failure, and lead-related issues. Turek et al23 report a case
where smartphone technology was used to educate an im-
planting surgeon in Haiti to avert phrenic nerve pacing in
a patient with a dislodged atrial lead. Varma et al24

compared patients from the United States and Asian coun-
tries and report that only 5.6% of Asian population are fol-
lowed remotely, despite wide popularity of smartphones in
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those countries. Smartphone technology and the applica-
tions commonly used have long enhanced rapid communi-
cations globally.

In the spirit of collaboration across the globe, Srivatsa et
al25 elaborate on their experiences in a charity hospital in In-
dia. This Viewpoint article highlights the value of partnership
and mutual learning by combining skills and resources that
can set an example for forming alliances across the world.

In the Fellows Corner, Sanhueza et al26 report a case of
cardiogenic shock from atrial tachycardia. With extracorpo-
real membrane oxygenation support, the patient underwent
successful ablation with complete recovery of systolic func-
tion during follow up.

In summary, this Heart Rhythm O2 Global Voices Special
Issue presents investigations and reviews of situations that
are uniquely challenging in various regions of the world.
We invite the readers to enjoy, appreciate, and learn about
these situations so that we, as a global community, may
develop partnerships to make health care equitable for all.
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