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Experience of percutaneous coronary intervention in R

the pediatric and adolescent population in a referral ity
center for congenital heart disease

Experiencia en la intervencion coronaria percutdnea en
poblacion pedidtrica y adolescente en un centro de referencia
de cardiopatias congénitas

To the Editor,

Percutaneous coronary intervention (PCI) is a well-established
treatment for adult coronary artery disease of any cause, although
atherosclerotic disease in the main indication. PCI improves both
symptoms and survival, especially in patients with acute
myocardial infarction. The procedure, however, is much less well
established in pediatric patients, in whom it is limited to isolated
cases without problems of vessel size.

Atherosclerotic disease is very rare in children and has multiple
causes: congenital heart defects, Kawasaki disease, graft vascular
disease (GVD) in heart transplant recipients, extrinsic conduit
compression causing right ventricular outflow tract obstruction,
and occlusion following heart surgery with coronary manipulation
such as arterial switch operation (AS) for dextro-transposition of
the great arteries (d-TGA) and the Ross procedure in patients with
aortic valve disease.'*

In this letter, we present our experience with PCI performed in
patients younger than 18 years at a high-volume center exclusively
dedicated to pediatric interventions between 2005 and 2008
(table 1). In this period, 18 procedures were performed in
15 patients with 19 coronary lesions and a mean age of 7 years
(range, 13 days to 17 years). Four patients were younger than
1 month and 6 weighed less than 10kg. Ten patients had
congenital heart disease: 4 had d-TGA treated with the Jatene
ASO and LeCompte maneuver, 5 had congenital aortic valve
disease—treated with the Ross procedure in 4 patients (figure 1)
and percutaneous aortic valvuloplasty in one—and 1 had a heart

anomaly treated with coronary reimplantation surgery. There
were also 4 heart transplant recipients with GVD and 1 patient
with Kawasaki disease and coronary and cerebral aneurysms.

Table 1
Characteristics of children and adolescents who underwent percutaneous
coronary intervention

Age 7 y (range, 13d to 17 y)
Sex 12 boys/3 girls
Weight 26.6 kg (range, 3.3-90.0kg)
Underlying heart condition

d-TGA

Congenital aortic valvulopathy
(stenosis, regurgitation, or double lesion)

Coronary anomaly 1

Kawasaki disease

IS

Heart transplant

Location of coronary lesion

Left main coronary artery

Left anterior descending artery

Circumflex artery

© N

Right coronary artery

Mechanism/cause

Postsurgical

Jatene arterial switch operation

Early

Late

Ross procedure

Coronary reimplantation

After percutaneous aortic valvuloplasty

Graft vascular disease

SN N R N N L S SR R}

Vasculitis (Kawasaki disease)
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Table 1 (Continued)
Characteristics of children and adolescents who underwent percutaneous
coronary intervention

Indication for percutaneous
coronary intervention

Emergency 9
Cardiogenic shock after extracorporeal 7
circulation
Cardiogenic shock after acute 1
myocardial infarction
Cardiogenic shock after aortic 1
valvuloplasty
Elective
Heart transplant follow-up
Ventricular dysfunction (d-TGA) 2

d-TGA, dextro-transposition of the great arteries.

PCI was performed as an emergency procedure in 9 patients
with cardiogenic shock, 7 of whom required intervention in the
immediate postoperative period after heart surgery. The other
2 procedures were performed after percutaneous aortic valvu-
loplasty in 1 patient and after acute myocardial infarction in the
other (the patient with Kawasaki disease). Extracorporeal
membrane oxygen (ECMO) support was required in 8 of the
9 procedures. The other 6 patients underwent elective PCI;
4 were heart transplant recipients with GVD and 2, both with

d-TGA repaired with the ASO, had progressive left ventricular
dysfunction.

All the procedures were performed under general anesthesia.
Femoral access was used in 16 of the 18 interventions; axillary
access was required in 2 patients due to iliac-femoral occlusion.

Seventeen of the 19 lesions, mostly located in the ostial-
proximal segments, were treated. The 2 untreated lesions were
considered to be high-complexity lesions. The procedures were
performed using 5-Fr or 6-Fr guiding catheters, usually supported
by 0.014“guide wires. Predilation with a semi-compliant or cutting
balloon was used in 88.9% of cases and was particularly common in
lesions at anastomotic sites. Fifteen stents (9 drug-eluting, 4 bare-
metal, and 2 bioabsorbable) were deployed and postdilation with a
noncompliant balloon was used in 4 cases. Two lesions were
treated with simple angioplasty due to small vessel size (< 2 mm).
Procedural success, defined as a residual lesion of less than 30% and
an absence of complications, was achieved in 100% of cases.

There were no procedure-related deaths or major complica-
tions. Ventricular function improved in all patients with previous
dysfunction. Six of the 9 procedures performed in patients with
cardiogenic shock resulted in clinical stabilization (66.7%); the
patients were successfully withdrawn from ECMO and subse-
quently discharged without complications. The 30-day mortality
rate was 20% and all the patients who died had refractory
cardiogenic shock. The 15 patients were followed up for a mean of
4.7 years. Three patients, all transplant recipients with GVD,
underwent repeat coronary angiography, which showed no signs
of significant restenosis. Revascularization of a vessel other than

Figure 1. A and B, Left anterior and anterior-posterior oblique right coronary angiography views during the immediate postoperative period for a patient treated
with the Ross procedure who developed cardiogenic shock and needed extracorporeal membrane oxygenation support. Note the severe stenosis in the ostium of
the right coronary artery. C, Drug-eluting stent in the ostium of the right coronary artery. D, Final outcome.
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the vessel treated at the index PCI was needed in 2 patients due to
disease progression.

Although our experience is based on a small, heterogeneous
population (with similar characteristics to other series),>> we
believe that PCI is both feasible and safe for pediatric patients and
is a useful option for long-term transplant recipients with GVD and
for the treatment of early and late complications of surgical
procedures involving coronary manipulation. In such cases, it is
important to act as quickly as possible as delays are associated
with rapid hemodynamic deterioration, cardiogenic shock, and
high mortality risk. All pediatric interventional hospitals must thus
be familiar with PCI techniques.
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Levosimendan as bridge to transplant in patients L]

with advanced heart failure =

Levosimenddn como terapia puente a trasplante cardiaco
en pacientes con insuficiencia cardiaca avanzada

To the Editor,

Heart transplant is the most effective treatment for advanced
heart failure (aHF). Due to the shortage of donors, there is growing
interest in bridge-to-transplant therapies, such as medication with
inotropic drugs.

Levosimendan is an inodilator drug whose active metabolite,
OR-1896, has a prolonged action extending beyond the time of
administration. Cycles of intermittent levosimendan (CIL) infusion
have been shown to have clinical and hemodynamic benefits and
to improve neurohormonal markers.!? However, CIL therapy has
been linked to a worrying risk of ventricular arrhythmia during
infusion.? The main goal of the current study was to analyze the
safety of outpatient CIL as a bridge to transplant.

We performed a prospective observational analysis of aHF
patients® included in a CIL program while on the heart transplant
waiting list (HTWL) between January 2016 and May 2018. The
initial 24-hour cycle was administered with electrocardiographic
monitoring during a hospital admission. Infusion was begun at
0.1 pg/kg/min, and the infusion rate was increased to 0.2 pg/kg/
min after 1 hour if systolic blood pressure remained > 80 mmHg.
Subsequent outpatient cycles were scheduled every 2 months with
a standard 6-hour protocol including hourly blood pressure
readings, preceded by an electrocardiogram and blood analysis.
At the time of inclusion on the HTWL, patients underwent right
heart catheterization (RHC), with subsequent hemodynamic
evaluations every 6-12 months.* All patients were carriers of an
implantable cardioverter-defibrillator (ICD). Follow-up continued
from the first infusion cycle until heart transplant, implantation of
a left-ventricular assist device, death, or end of study. Major
adverse events were symptomatic hypotension or systolic blood
pressure < 80 mmHg, ventricular tachycardia during follow-up

Table 1
Baseline characteristics
N=11
Age, y 53.0 [41-63]
Male sex 7 (63.6)
Hypertension 4 (36.4)
Dyslipidemia 3(27.3)
Diabetes mellitus 2(18.2)
Exsmoker 5 (45.5)
COPD 2(9.1)
Sleep apnea 3(27.3)
Atrial fibrillation 2(18.2)
Etiology
Ischemic heart disease 5 (45.5)
Hypertrophic cardiomyopathy 1(9.1)
Dilated cardiomyopathy 5 (45.5)
Idiopathic cardiomyopathy 1(9.1)
Valve disease 1(9.1)
Familial cardiomyopathy 1(9.1)
Noncompacted cardiomyopathy 1(9.1)
Danon disease 1(9.1)
LVEF 28 [19-30]
ICD 11 (100)
CRT 3(27.3)
INTERMACS Class 3 11 (100)
Systolic blood pressure, mmHg 98.0 [86-103]
Diastolic blood pressure, mmHg 71.0 [60-75]
Heart rate, bpm 70.0 [61-84]
Weight, kg 80.0 [77-91]
BMI 30.11 [24.7-31.7]
Creatinine, mg/dL 1.5[1.3-1.9]
Glomerular filtration rate (mlL/min/1.73 m?) 45.9 [36.9-59.7]
<90 mL/min/1.73m? 11 (100)
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