CARTAS CIENTIFICAS

Papel de la PET/TC en el diagnéstico ~ ®»
de endocarditis infecciosa en
pacientes con cardiopatia congénita

PET/CT role in the diagnosis of infective
endocarditis in patients with congenital heart
disease

Sra. Editora:

La endocarditis infecciosa (El) es una afeccion grave y con
mal pronostico'. En los paises desarrollados se produce
mayoritariamente en pacientes con cardiopatia congénita
(CC) que requieren procedimientos quirtrgicos comple-
jos con implantacion de material protésico entre otros
factores??>.

El principal reto en la El en pacientes con CC sigue siendo
su dificultad diagnostica, debido a la presentacion clinica
inespecifica, las limitaciones de los criterios modificados de
Duke, la frecuente negatividad en los hemocultivos, y la baja
sensibilidad de la ecocardiografia, tanto transtoracica (ETT)
como transesofagica (ETE)%“.

Recientemente se ha expandido el papel de
la tomografia por emision de positrones 18F-
fluorodeoxiglucosa/tomografia computarizada (18F-FDG
PET/TT) en el diagnédstico y en el seguimiento de algunas
enfermedades infecciosas, entre las cuales esta la El de
pacientes con CC>.

El objetivo de este trabajo es relatar nuestra experiencia
en un servicio de cardiologia pediatrica, sobre el papel del
PET/TC para el diagnodstico y seguimiento de la El en nifios
con CC intervenidas.

Caso 1. Paciente de 4 afos intervenida con procedi-
miento de Rastelli e implante de VYB. Presento una sepsis
por Staphyloccocus aureus con una lesion pulmonar en
el TAC, orientada como neumonia necrotica. El PET/TC
detect6é una actividad hipermetabdlica en el injerto pul-
monar (fig. 1). Tras el tratamiento, reinicia clinica con
hemocultivo negativo, pero ante alteracion en control de
PET/TC el diagnostico final fue «recaida del El», y el trata-
miento secuencial fue eficaz.

Caso 2. Paciente de 5 anos que requiere procedimiento de
Rastelli e implante de VYB. Presento fiebre persistente, sin
imagen de El en las ecocardiografias. EL PET/TC detecta acti-
vidad hipermetaboélica en el VYB, que empeora a pesar de
tratamiento correcto, requiriendo un reemplazo quirurgico
del conducto.

Caso 3. Paciente de 8 afos intervenido de tetralogia de
Fallot, que requirié colocacion percutanea de stent. Inicio
episodios febriles con hemocultivos negativos y ecocardio-
grafias no concluyentes; el PET/TC demostré acumulacion
de FDG en la zona del stent. Ha tenido una dptima evolucion
tras el tratamiento antibiotico.

Caso 4. Paciente intervenido de truncus arteriosus tipo
I. Present6 picos febriles y hemocultivos positivos, con
una imagen pediculada en la TAC convencional en la zona
de injerto de VYB. El PET/TC ha demostrado captacion
en la zona, pero ademas una lesion pulmonar periférica
secundaria a la embolia no detectada en la TAC pul-
monar convencional. Después del tratamiento antibiotico
adecuado, las imagenes de actividad inflamatoria desapa-
recieron (tabla 1).

El PET/TC tiene una alta sensibilidad (91%) y especifici-
dad (97%) para el diagndstico de El de valvulas protésicas
y dispositivos intracardiacos, lo cual lo hace especialmente
Gtil en nuestros pacientes con CC, en los que tanto la com-
plejidad anatomica como la presencia de injertos cardiacos
dificultan y muchas veces retrasan el diagnéstico de EI'.

Debemos tener especial precaucion al interpretar los
resultados en aquellos pacientes que se han sometido
recientemente a una cirugia cardiaca, ya que la res-
puesta inflamatoria postoperatoria local puede dar lugar
a una absorcién no especifica de 18F-FDG. Otras condicio-
nes patologicas que pueden imitar el patron de absorcion
focalmente aumentada 18F-FDG son los trombos activos,
placas ateroscleroticas blandas, vasculitis, tumores cardia-
cos primarios, metastasis cardiacas y reacciones de cuerpo
extrafio?.

A pesar de tratarse de un nimero limitado de pacien-
tes, en nuestra serie el PET/TC ha sido esencial para el
diagnostico, demostrando su valor al reducir la tasa de El
no diagnosticada; tres de los cuatro pacientes que inicial-
mente se clasificaron en la categoria de «posible» utilizando
los criterios de Duke fueron reclasificados a «definitivo»,
y el otro de «rechazado» a «posible»*. Ademas, en dos
pacientes se diagnosticaron embolias sépticas pulmonares,
solo posible debido al PET/TC. A pesar del mal prondstico
de las El, gracias al diagnéstico precoz que permitié un
manejo correcto, la evolucion fue satisfactoria en todos los
pacientes de nuestra serie. Es de resaltar que en los cua-
tro pacientes afectos de El de corazon derecho la infeccion
se localizaba en el conducto de VYB, hecho que concuerda
con lo descrito en la literatura®. Los mecanismos implica-
dos en la mayor incidencia de endocarditis en estos injertos
podrian estar relacionados con la degeneracion tisular tar-
dia, flujo turbulento, aumento de la trombogenicidad o una
mayor susceptibilidad intrinseca de estos conductos a la
infeccion’®.

En este trabajo aportamos evidencias que respaldan la
importancia de esta técnica de imagen en el diagndstico
de El en la poblacion con CC. Creemos que en el campo
de la cardiologia pediatrica la PET/TC es una técnica con-
fiable para descartar o confirmar El, detectar focos de
embolizacion séptica y evaluar la respuesta a la terapia
antibiotica.

260


https://doi.org/
http://www.analesdepediatria.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.anpedi.2021.02.018&domain=pdf
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
mailto:mj.sanchezsolser@gmail.com
https://doi.org/10.1016/j.anpedi.2021.03.010
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.anpedi.2021.02.018&domain=pdf
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
mailto:alvarosogar@gmail.com
https://doi.org/10.1016/j.anpedi.2021.01.018
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.anpedi.2021.02.018&domain=pdf
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0035
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0040
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0045
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0050
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0055
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
http://refhub.elsevier.com/S1695-4033(21)00165-X/sbref0060
mailto:Cristina.juberias@gmail.com
https://doi.org/10.1016/j.anpedi.2021.03.001
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.anpedi.2021.02.018&domain=pdf

19¢

Tabla 1 Principales datos clinicos

Caso Género cc Edad de Procedimiento Stents/edad  Hemocultivos ETT/ETE Diagnostico inicial de El después del
correc- El PET/TC
cion

1 F D-TGA, 20m Rastelli, injerto Ductal/1m S. aureus Negativo Posible: HC criterio Definitivo

Clv, EP pulmonar de VYB mayor + fiebre
2 M Obstruccion ~ 9m Rastelli, injerto Aortico/3m S. cons- Injerto Posible: HC criterio Definitivo
en TSVI, pulmonar de VYB RPI1/8m tellatus de VYB menor + fiebre
AAH, CoA RPD/14m engro-
sado

3 M Tetralogia 8m Cierre CIV, parche RPI/4a8m Negativo Negativo Rechazado pero alta Posible

de Fallot transanular RPD/7a11m sospecha: fiebre

4 M TAC | 4m Cierre CIV, injerto Ninguno S. epi- Injerto Posible: HC criterio Definitivo

pulmonar de VYB dermidis de VYB menor + fiebre
engro-
sado

TLT-€ST (7207) 96 eliyelpad ap sajeuy

AAH: arco aodrtico hipoplasico; CC: cardiopatia congénita; CIV: comunicacion interventricular; CoA: coartacion de la aorta; D-TGA: dextro-transposicion de las grandes arterias; El:
endocarditis infecciosa; EP: estenosis pulmonar; ETT/ETE: ecocardiografia transtoracica/transesofagica; HC: hemocultivo; RPD: rama pulmonar derecha; RPI: rama pulmonar izquierda;
TAC I: truncus arteriosus tipo I; TSVI: tracto de salida del ventriculo izquierdo; VYB: vena yugular bovina.




CARTAS CIENTIFICAS

rigura1 a) Imagenes axiales de PET/TC que demuestra una captacion focal de FDG en el injerto pulmonar (circulo). b) TC de toérax
en ventana pulmonar. c¢) Imagen de renderizado de volumen que muestra una lesion cavitada periférica (flecha roja) en el lobulo
superior derecho. d y e) La evaluacion retrospectiva de la TC toracica mostr6 una imagen nodular sugestiva de trombo/vegetacion
en la luz del injerto pulmonar.
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Hiperpotasemia asintomatica como )
forma de presentacionde
pseudohipoaldosteronismo™

Asymptomatic hyperkalemia as a form of
presentation of pseudohypoaldosteronism

Sra. Editora:

La hiperpotasemia en la edad pediatrica suele presentarse
de forma asintomatica, por lo que cifras de potasio superio-
res a 5,5 mEq/l deben ser comprobadas y estudiadas, ya que
pueden enmascarar patologias potencialmente graves como
la que presentamos’.

Se expone el caso de un nino de 5 anos con antecedentes
personales de obesidad y diabetes mellitus tipo 1 que pre-
senta en un analisis bioquimico de sangre de control, una
cifra de potasio sérico de 6,8 mEq/L, con resto de iones en
rango de normalidad. Se realiz6 una segunda determinacion
que confirmé la hiperpotasemia. Los controles analiticos
previos no habian mostrado alteraciones de este ion, y desde
el punto de vista clinico habia permanecido asintomatico en
todo momento.

Se completo el estudio con medicion de presion arterial,
obteniendo valores dentro de los percentiles normales para
edad y sexo. Se realiz6 electrocardiograma, que no mostré
alteraciones en el registro, y gasometria venosa que eviden-
ci6 una leve acidosis metabdlica con pH de 7,29, pCO, de
39,3 mmHg, bicarbonato de 18,2 mEq/l y exceso de bases de
-2,3 mmol/l. Se determinaron los niveles basales de aldos-
terona, renina, cortisol y ACTH, que resultaron normales. Se
amplio estudio con el analisis de una muestra de orina, para
calculo de gradiente transtubular de potasio, que fue de 1,8
(valores normales entre 4y 7), lo que orient6 a un déficit de
excrecion renal de este ion con funcién renal conservada y
con cociente calcio/creatinina elevado, de 0,4 mg/mg (valo-
res normales <0,2 mg/mg).

Tras rehistoriar a la familia, el padre relataba historia de
hipertension arterial de larga evolucion y clinica de debili-
dad muscular, litiasis renal calcica y episodios de fibrilacion
auricular en la ultima década. Tanto él, como el abuelo
paterno (fallecido por causa oncoldgica), presentaban en
multiples analiticas sanguineas cifras elevadas de potasio.

Dado que la historia familiar y los estudios realizados
hasta el momento sugerian un origen hereditario de la
hiperpotasemia, se oriento el caso como un posible pseu-
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dohipoaldosteronismo tipo Il, y se solicito estudio genético
de este sindrome, confirmandose la sospecha diagnostica al
aislar una mutacion en heterocigosis para el gen KLHL3 en
el paciente y en su padre.

Tras diagnosticarse de pseudohipoaldosteronismo tipo
Il, y pese a estar completamente asintomatico, nuestro
paciente comenz6 tratamiento oral con hidroclorotiazida a
dosis de 1mg/kg/dia, consiguiendo normalizar los niveles
plasmaticos de potasio y la excrecion renal de calcio, siendo
su evolucion posterior favorable.

En conclusion, ante un paciente pediatrico con cifras ele-
vadas de potasio en 2 o mas analiticas sanguineas, sin una
causa aparente que lo justifique, deberemos iniciar estudio
etioldgico.

Como se aprecia en la figura 1; para filiar la causa de la
hiperpotasemia, se debe solicitar una analitica de orina que
nos permita calcular el gradiente transtubular de potasio y
una analitica sanguinea para determinar el filtrado glome-
rular, los niveles de renina, aldosterona, cortisol y ACTH?.
Si el gradiente transtubular de potasio es bajo (<4) y el fil-
trado glomerular esta conservado, la baja excrecion renal
de este ion sugiere un déficit de mineralocorticoides o de su
accion??; por lo que, ante niveles normales o discretamente
aumentados de renina y aldosterona, deberemos orientar el
diagndstico hacia una alteracion del efecto de la aldosterona
en las células diana“.

El pseudohipoaldosteronismo tipo Il, o enfermedad de
Gordon, es una enfermedad rara caracterizada por hiperpo-
tasemia, hipercalciuria e hipertension arterial con funcion
renal conservada y niveles de aldosterona y renina norma-
les o levemente aumentados?3. Se han descrito mas de
180 familias afectas, con edad media al diagnostico de
26+ 14 afos’. Se produce como consecuencia de muta-
ciones en los genes WNK1, WNK4, CUL3 o KLHL3 que
modifican la excrecién renal de sodio y potasio®“. En la
mayoria de los casos se hereda de forma autosémica domi-
nante, aunque hay descritos casos del gen KLHL3 con
herencia autosémica recesiva®>. El tratamiento de elec-
cién son los diuréticos tiazidicos, que suelen conseguir un
adecuado control tensional, reduciendo el riesgo de litia-
sis renal calcica al disminuir la excrecion renal de este
cation®.

Por todo ello, el diagndstico precoz del pseudohipoaldos-
teronismo tipo I, permite instaurar un tratamiento precoz
que puede modificar el pronostico de la enfermedad a largo
plazo.
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