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The use of flecainide in critical neonates and infants
with incessant supraventricular tachycardias

“Incessant” supraventrikuler tasikardili kritik yenidogan ve
sut cocuklarinda flekainid kullanimi

Yakup Ergul, M.D., Isa Ozyilmaz, M.D., Murat Saygi, M.D., Hasan Tahsin Tola, M.D.,
Celal Akdeniz, M.D., Volkan Tuzcu, M.D.

Department of Cardiology, Mehmet Akif Ersoy Thoracic and Cardiocvascular Surgery Training and Research Hospital, Istanbul

ABSTRACT

Objective: This study aimed to evaluate the efficacy of fle-
cainide therapy in neonates and infants with drug resistant
incessant supraventricular tachycardia.

Methods: The study included 11 neonates and infants who
received medical and/or ablation therapy between January
2010 and December 2013. Mean patient age and weight
were 101.6+96 days and 5.3+1.9 kg respectively. Of the 12
patients, 5 underwent ablation between January 2010 and
December 2011, and 6 were treated medically between Janu-
ary 2012 and December 2013. Mean follow-up time was 18
months (6 months—4 years).

Results: The antiarrhythmic agent flecainide only became
available in Turkey in 2012, and the most noteworthy point
was its addition to the therapy administered prior to ablation
(adenosine, esmolol-propranolol, propafenone, amiodarone
and cardioversion). In all 6 patients admitted between Janu-
ary 2012 and December 2013, refractory SVT was success-
fully treated with the administration of a triple therapy regimen
of esmolol-propranolol, amiodarone and flecainide. One pa-
tient with myocarditis developed an atrial flutter complicated
by a concealed accessory pathway and was put on extracor-
poreal membrane oxygenation (ECMO) support due to car-
diopulmonary failure. The SVT was terminated, but the patient
died on the fifteenth day of ECMO support. One patient with
recurrent tachycardia, who had previously undergone abla-
tion for a complex cardiac anomaly and Wolf-Parkinson-White
syndrome, was treated with ablation again. No recurrence of
tachycardia was observed in any of the other 9 patients.
Conclusion: It appears that the use of propranolol-esmolol
and amiodarone combined with flecainide in the medical treat-
ment of drug-resistant SVT may reduce the need for ablation
in critical neonates and infants.

OZET

Amac: Bu galismanin amaci, ilaca direncli surekli supravent-
rikuler tasikardili yenidogan ve sut ¢ocuklarinda flekainid te-
davisinin etkinligini degerlendirmektir.

Yéntemler: Calismaya, Ocak 2010-Aralik 2013 tarihleri ara-
sinda merkezimizde tibbi ve/veya ablasyon tedavisi uygula-
nan, geriye donuk olarak degerlendirilen 11 yenidogan ve sit
cocugu alindi. Hastalarin ortalama yasi 101.6+96 gun, vucut
agirhgr 5.3+1.9 kg idi. Tum hastalardan 5’ine Ocak 2010 ile
Aralik 2011 tarihleri arasinda ablasyon uygulandi, hastalarin
6’s1 Ocak 2012 ile Aralik 2013 tarihleri arasinda tibbi tedavi
edildi. Takip suresi 18 ay (6 ay—4 yil) oldu.

Bulgular: Ablasyon yapilan hastalara tibbi tedavi olarak
adenozin, esmolol-propranolol, propafenon, amiodaron ve
kardiyoversiyon tedavileri uygulandi, ancak dikkat cekici ola-
rak son iki yilhk donemde ulkemizde flekainid bulunabilmesi
nedeniyle bu ilag tedaviye eklendi. Son iki yilik donemde
basvuran 6 hastanin hepsinde esmolol-propranolol, amioda-
rone ve flekainid iceren uclu tedavi ile direngli SVT’ler kontrol
altina alindi. Miyokardit tanil hastada atriyum flatteri ile gizli
aksesuvar yol birlikte goruldu ve kardiyopulmoner yetersizlik
nedeniyle ECMO’ya (ekstrakorporeal membran oksijenas-
yon) alindi. SVT’si kontrol edilebilmesine ragmen, hasta 15.
gunde ECMO’dan cikamadan kaybedildi. Tasikardi nuksu
olan hastaya ise kompleks kalp anomalisi ve Wolf-Parkinson-
White sendromu nedeniyle ablasyon yapilmisti ve ablasyon
tekrar basarili oldu. Kalan 9 hastada tasikardi nukstu gorul-
medi.

Sonuc: Yenidogan ve infantlarin direncli SVT lerinin tibbi te-
davisinde propranolol-esmolol ve amiodarone ile birlikte fle-
kainidin kombine kullanimi sayesinde, ablasyon gereksinimi
azaltilabilir gibi gorunmektedir.
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Supraventrlcular tachycardia (SVT) is the most  24-hour Holter pppreviations:

common type of tachyarrhythmia seen in pediat-  monitoring, ad- ;o6 mecnocardiography
ric patients, and accounts for more than 90% of pedi-  enosine, and/or ECMO Exiracorporeal membrane oxygenation
atric arrhythmias. Symptoms vary according to age,  transesophageal- R Radiofrequency ablation

. . 1 NZA Supraventricular tachycardia

heart rate and duration of tachycardia, and neonates  transvenous elec- o, g uuscarherer cryoapiation
and infants may be admitted with congestive heart trophysiology

failure findings.!"

The natural history of SVT in most neonates and
infants includes resolution by one year of age.!"* Phar-
macologic therapy is generally used to suppress the
tachycardia until spontaneous resolution occurs, but
in some cases SVT cannot be managed with first-line
antiarrhythmic agents. Traditional medical therapy
for SVT in neonates and infants consists of adenos-
ine, propranolol, esmolol and digoxin, administered
alone or in combination. In patients resistant to initial
treatment, Class IC and Class III agents (amiodarone,
sotalol, propafenone, and flecainide) are preferred as
second- and third-line therapy.'"* Flecainide acetate
is a relatively new benzamide-derived drug that has
proven to be more effective than most other drugs in
the treatment of SVT and ventricular tachycardia (VT)
in adult patients, and it is increasingly being used with
success in pediatric patients.*” Intravenous flecainide
is unavailable in Turkey, while the oral form has only
been available at limited locations since 2012.

In most neonates and infants, SVT is managed
with antiarrhythmic treatment, and ablation can be
performed when the infants reach a sufficient age and
weight. Today, most centers avoid transcatheter abla-
tion for resistant SVT in neonates and infants until
all other options have been exhausted. In cases where
medical treatment fails and/or is complicated by ven-
tricular dysfunction, ablation can be life-saving.!®!"

METHODS

This retrospective study included 11 neonates and in-
fants (<1 year of age) who received medical (n=6) and/
or ablation (n=5) therapy at our center between January
2010 and December 2013. Enrolled in the study were
SVT patients resistant to first-line treatment (adenos-
ine, digoxin, propranolol-esmolol and cardioversion).
Patients with tachycardia exclusively associated with
cardiac surgery were excluded from the sample. All
types of treatment were administered in the intensive
care unit. The diagnosis and differentiation of SVT
were made using 12-lead electrocardiography (ECQG),

study. Patients with tachycardia-related hypotension
and cardiac insufficiency findings were put on inotro-
pic support (dopamine, milrinone, adrenaline) until
SVT was terminated. Echocardiography was per-
formed prior to therapy to assess anatomy as well as
ventricular size and function.

Class I¢ and III antiarrhythmic agents were used a
second-and/or third-line therapy in patients resistant
to first-line treatment agents. In patients who were all
drug-resistant or had ventricular dysfunction, radio-
frequency ablation (RFA) or transcatheter cryoabla-
tion (TCA) was performed. Notably, the class Ic agent
administered to the 5 patients in the first 2-year period
was propafenone, while in the second 2-year period 6
patients were put on oral flecainide, which had only
then become available in Turkey. Response to treat-
ment was monitored with 24-h Holter monitoring and
telemetry. Efficacy was defined as no clinical tachy-
cardia detected at outpatient follow-up examinations
on ECG and 24-hour Holter monitoring.

The study was approved by the Ethics Committee
of our hospital, and all the patients provided written
informed consent.

RESULTS

Clinical characteristics of patients

The clinical features and cardiac statuses of all pa-
tients are summarized in Table 1. Mean patient age
was 3.44+3.2 months (range: 12 days-9.5 months) and
mean body weight was 5.3+1.9 kg (range: 3-9 kg).
As for clinical presentation, 4 patients had cardio-
genic shock, 4 had cardiac insufficiency, 1 was deliv-
ered after a pregnancy with fetal tachycardia, 1 (with
corrected transposition great arteries) had pulmonary
hypertension and cardiac insufficiency with a deterio-
rating general condition, and 1 was hemodynamically
stable, but was found to have tachycardia on physical
examination. Antiarrhythmic treatment was started
after intubation in 5 cases, 3 patients were started on
drugs first and were later intubated after their general
condition deteriorated in follow-up, and 3 patients did
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Follow-up

Mean follow-up time was 18.3 months (range: 6 to 40
months). Death occurred in 1 patient during follow-
up, and 1 had recurrent tachycardia. The patient with
myocarditis developed atrial flutter complicated by
concealed accessory pathway and was put on extra-
corporeal membrane oxygenation (ECMO) support
due to cardiopulmonary failure. Although the SVT
was terminated, the patient died on the 15th day of
ECMO support. The patient with recurrent tachycar-
dia, who had previously received ablation therapy for
complex cardiac anomaly and Wolf-Parkinson-White
(WPW), was treated with ablation again. No recur-
rence of tachycardia was observed in any of the oth-
er 9 patients, 4 of whom were followed up without
drugs, while 5 used flecainide, propranolol and amio-
darone during the 1-6 month follow-up period (Table
2). There were no instances of proarrhythmia, no se-
vere side effects and none of the patients required a
pacemaker.

DISCUSSION

Supraventricular tachycardia in infancy is sometimes
difficult to manage with traditional first-line antiar-
rhythmic agents. Several pharmacologic regimens
have been proposed for the management of refrac-
tory SVT, including Class Ic and Class III agents as
monotherapy or in combination with digoxin and/or
propranolol.>) When SVT is refractory to pharma-
cologic therapy and/or complicated by ventricular
dysfunction, RFA or TCA is used to eliminate the ar-
rhythmia substrate in infants.®®!"! Our study was con-
cerned with the efficacy of oral flecainide combined
with amiodarone and esmolol-propranolol in prevent-
ing arrhythmic activity and reducing the need for
ablation in critical neonates and infants. All rhythm
disorders in our patients were long-standing and had
lead to ventricular dysfunction and cardiomyopathy.
Interestingly, the combination of esmolol-proprano-
lol, amiodarone and propafenone was not effective. In
these 5 patients from the first years of the study, left
ventricular dysfunction progressed and ablation had
to be performed. Meanwhile, in the 6 patients who
were started on flecainide in the last 2 years, tachycar-
dia was eliminated, progress of ventricular dysfunc-
tion ceased and functions returned to normal. Despite
the small sample size, these promising results have
led us to think that combining beta blockers and amio-

darone with flecainide instead of propafenone may be
effective in eliminating tachycardia and reducing the
necessity for ablation in patients with incessant SVT.

In one of the largest sample studies of SVT man-
agement in neonates and infants, Weindling et al. re-
ported a 70% success rate in 112 cases of SVT treated
with digoxin and/or propranolol, particularly in cases
of atrioventricular reentrant tachycardia or atrioven-
tricular nodal reentrant tachycardia.l’! In the remain-
ing 30% of patients (n=31), Class I or Class III agents
were required to suppress SVT. While there was no
mortality, morbidity or severe side effects in this study,
7 patients required ablation. In cases where proprano-
lol and/or digoxin had no effect, Class I1I agents (ami-
odarone, sotalol) were reported to be more effective
as second-line therapy and were recommended over
Class I agents. Only flecainide was used as a Class Ic
drug in the study.®! In one of the notable studies on
combined antiarrhythmic treatment of persistent SVT
in infants, Fenrich et al. reported that 9 infants with an
average age of 2 months were treated unsuccessfully
with flecainide and amiodarone individually, while a
combination of the two yielded a 78% success rate
and no severe side effects.!

Two major recent studies in the area of combi-
nation therapy, Drago et al. and Akin et al., report a
80-92% success rate for amiodarone combined with
propranolol for treatment of tachycardia.l'!3! At
our center we also prefer to start with propranolol-
esmolol and amiodarone in cases of persistent SVT.
However, while this approach is generally successful
with children, it failed with the 11 neonates and in-
fants we reported in this study, necessitating ablation
in 5 patients with cardiac insufficiency refractory to
inotropes. In the 6 cases in which we were able to use
flecainide as third-line therapy, there was no need for
ablation. In the study by Akin et al. 60% of patients
had normal ventricular function and hemodynamics
at start of therapy, mean patient age was older and
success was defined as suppressing tachycardia in the
first 2-month period.["®! Almost all of our patients, in
contrast, had abnormal hemodynamics, borderline
ventricular dysfunction and needed inotropic support.
For this reason, in critical cases refractory to propran-
olol-esmolol and amiodarone, we added flecainide
hoping to avoid ablation.

The efficacy of flecainide in the treatment of ac-
cessory pathway reentrant SVTs in adults and chil-
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dren is reported in a small series."7) Flecainide slows
down conduction in atrioventricular node and acces-
sory pathways and increases the cycle and refracto-
ry period durations of antegrade and retrograde ac-
cessory pathways. It has been used as a second-line
agent, most often intravenously, with a loading dose
to terminate the arrhythmia followed by oral main-
tenance dosage. However, studies have shown that
oral usage of flecainide as monotherapy or combined
with sotalol-amiodarone is effective in infants.[*61415]
Higher doses may be needed initially in some pa-
tients in order to eliminate tachycardia by slowing
down conduction. As amiodarone may increase fle-
cainide plasma levels by = 30%, it is recommended
to decrease the initial daily dose of flecainide by 20%
to 50%.14>181 We have reported our experience with
medium dosage of oral flecainide (50-75 mg/m?/day)
and the good response we observed in a small group
of patients. No side effects occurred that would neces-
sitate discontinuing therapy.

Study Limitations

This study is limited by the inherent nature of a ret-
rospective study involving a small group of patients
due to the rare prevalence of the disease. A larger
study would be required in order to more conclusively
validate the use of oral flecainide. Non-availability of
drug level monitoring has also been a limitation of
this study.

Conclusion

Although the present study had a small sample size,
the observed results are encouraging. For the neonate
and infants reported here, combined propranolol-es-
molol, amiodarone and flecainide therapy appeared to
be safe and effective for eliminating refractory SVT.
This combination may reduce the need for ablation in
critical neonates and infants.
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