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Initial experience in cardiac contractility n
modulation combined with subcutaneous

cardioverter-defibrillator

Check for
updates

Experiencia inicial en modulador de la contractilidad cardiaca
combinado con desfibrilador subcutaneo

To the Editor:

Cardiac contractility modulation (CCM) is one of the latest
developed therapies aimed for patients with heart failure.
Heart failure is a highly prevalent disease with a poor pro-
gnosis. Cardiac resynchronization therapy (CRT) has proved
to reduce morbidity and mortality 'in patients with redu-
ced left ventricle ejection fraction (LVEF) and QRS>150ms
and improve symptoms in patients with QRS > 130 ms. Howe-
ver, there is still a high percentage of patients who do not
match these criteria and could benefit from other treatment
options. The CCM device implanting procedure is similar
to a pacemaker placement. It consists of positioning two
bipolar leads at the right ventricular septum (local sense
and right ventricle) that deliver non-activating biphasic high
voltage impulses (generally 7.5V at 22ms) during the abso-
lute refractory period. The use of this device has already
been approved for patients with New York Heart Associa-
tion (NYHA) class III heart failure and LVEF between 25%
and 45% who remain symptomatic despite optimized medi-
cal treatment and who do not meet criteria for CRT. Four
randomized clinical trials have shown benefits in exercise
capacity and quality of life though long-term outcome data
are still lacking.”® Many of these patients are also suita-
ble for implantable cardioverter-defibrillator (ICD).* At the
moment, a device that combines CCM and ICD has not yet
been developed, therefore these patients would need to carry
2 different devices, both on the right and left side, requi-
ring at least 3 transvenous leads. Subcutaneous ICD (S-ICD)
is an alternative to transvenous ICD that could be particu-
larly useful in these cases, reducing the risk of lead-related
complications and allowing us to keep one of the supe-

rior venous accesses free, so that it is available in case of
need. Roger et al. published their long-term results of 20
patients treated with the combination of these two devi-
ces, showing successful outcomes with no problematic device
interaction.”

We present the first 2 cases who underwent combined CCM
and S-ICD therapy in our hospital. Patients’ written informed
consents were obtained.

The first patient is a 76-year-old woman with ischemic
cardiomyopathy with LVEF of 31%, a NYHA class III-IV heart
failure despite optimal medical treatment and a very limi-
ted functional capacity with a respiratory exchange ratio of
1.15 and a peak oxygen consumption (VO,) of 8 mL/kg/min
(Weber: D, Ventilatory Class: IV). The electrocardiogram sho-
wed a narrow QRS, so she was not suitable for CRT therapy.
Therefore, a CCM Optimizer (Impulse Dynamics, USA) device
was implanted. Afterwards, a S-ICD screening was perfor-
med both with CCM pacing on and off, with a positive test
for the secondary vector in both right and left parasternal
positions. Hence, the device was implanted using the 3 inci-
sions technique (Fig. 1). We checked correct S-ICD sensing
with CCM pacing activated and performed a successful defi-
brillation test. At the 6-month-follow-up visit, the patient
referred a NYHA II functional class, both devices worked
correctly, and she had received no shocks. A new ergospiro-
metry was performed, demonstrating significant functional
capacity improvement (Weber: C, Ventilatory class: III). VO,
increased from 8 to 10 mL/kg/min and respiratory exchange
ratio improved from 1.15 to 1.25. There was also an increase
in ventilatory equivalent for oxygen (VEVO,), from 55 to 41,
and in the oxygen uptake efficiency slope, which rose from
0.87 to 1.1.
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Fig. 1 - Posteroanterior and lateral chest X-ray showing cardiac contractility modulator and subcutaneous implantable

cardioverter defibrillator devices in optimal position.
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Fig. 2 - Electrocardiogram during cardiac contractility modulator stimulation (left) and subcutaneous implantable
cardioverter defibrillator interrogation without noise detection (right).

The second patient is a 75-year-old male who also suffers
from ischemic cardiomyopathy with a NYHA III functional
class and a LVEF of 29%, severe pulmonary hypertension,
persistent atrial fibrillation and a narrow QRS complex. In
December 2022 an Impulse Dynamics Optimizer CCM was
implanted. One month later, after a positive screening for
the 3 vectors, a S-ICD was also implanted. During the second
procedure a crosstalk test was performed. At the beginning,
the S-ICD detected as noise some of the QRS complexes
during CCM pacing at 7.5V in all the different vector con-
figurations. We recognized that the CCM was programmed
with a very short delay between local sense and right ven-
tricle stimulation. After reprogramming the device with a
45ms delay the problem was solved and no further noise was
detected (Fig. 2).

Our initial experience suggests that the combination of
CCM and S-ICD is a safe strategy provided that a crosstalk test
is performed during the implant procedure to rule out device
interference and adjust the configuration if necessary.
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Serie de casos: sindrome de Kounis, una entidad

infradiagnosticada

Check for
updates

Case series: Kounis syndrome, an underdiagnosed entity

Sr. Editor:

El sindrome de Kounis se define como aquel sindrome
coronario agudo desencadenado por una reaccién de hiper-
sensibilidad. Se describen tres variantes: tipo I (mayoritaria;
72%) en la que se produce vasoespasmo con arterias corona-
rias sin lesiones. Tipo II, donde sobre una base de enfermedad
ateroesclerética aparece vasoespasmo, erosién o ruptura de
placa. Y tipo III, en el que se produce trombosis de stent pre-
viamente implantado®. Existe una gran variedad de factores
desencadenantes (tabla 1), y es un cuadro de creciente inci-
dencia en los tltimos anos.

Fisiopatolégicamente, la exposiciéon a alérgenos desenca-
dena una respuesta inmunitaria principalmente a expensas
de mastocitos (células muy presentes a nivel coronario)
con mayor densidad en zonas de lesién endotelial y placa
ateromatosa. La activacién plaquetaria, su agregacién y la
liberacién de citoquinas (histamina, serotonina, heparina,
interleucina-6...) acaban desencadenando trombosis, rotura
de placa o vasoespasmo coronario. En la actualidad destaca
la creciente relacién de este fenémeno con los eventos de
trombosis tardia de stent, donde encontramos principalmente
infiltrado de eosinéfilos y mastocitos?.

Se da principalmente en pacientes de mediana edad con
antecedentes alérgicos, asmaticos y con factores de riesgo

cardiovascular®. Entre los desencadenantes destacan las pica-
duras de insectos y el uso de antibiéticos, y dentro de estos
ultimos, los betalactdmicos.

Presentamos cuatro casos que hemos recogido en nuestro
centro entre 2018 y 2022.

1. Kounis tipo 1. Mujer de 69 afios, quien sufrié parada
cardiorrespiratoria tras administracién de contraste intra-
venoso durante tomografia computarizada ambulatoria.
Alternaba ritmos de fibrilacién ventricular y asistolia,
durante reanimacién. Presentaba inestabilidad hemoding-
mica y precisé de noradrenalina y dobutamina a su ingreso
en la Unidad de Cuidados Intensivos (UCI). Tenia traza-
dos electrocardiogréaficos con bradicardia y ascenso de ST
inferior, y la ecocardiografia en fase aguda mostré segmen-
tariedad en territorio inferior, compatible con afectacién
de arteria coronaria derecha. Tras un pico de troponina T
ultrasensible de 29.700 ng/L, la coronariografia emergente
no reveld lesiones. Tuvo una rapida recuperacién con reti-
rada del soporte vasoactivo y hemodinamico en el segundo
dia de estancia en UCI, con normalizacién eléctrica y eco-
cardiografica.

2. Kounis tipo I. Mujer de 33 afos alérgica a ceftriaxona que
presentaba, tras uso de ciprofloxacino, un cuadro de enro-
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