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Presentacion clinica y tratamiento de los nifios hospitalizados
por gripe durante cinco temporadas

Marciano Sanchez Bayle?, Enrique Villalobos Pinto®, M.2 Araceli Manso Cuevas®,

Laura Palomino Pérez’, Ester de Juan Bitria®

3Hospital Infantil Universitario Nifio Jests, Madrid. Espafia « ®MIR-Pediatria. Hospital Infantil
Universitario Nifio Jesus, Madrid. Espafa.

Objetivo: estudiar las caracteristicas clinicas y demogréficas, asi como el uso de oseltamivir, de los nifios
hospitalizados por gripe en un hospital pediatrico terciario.

Pacientes y métodos: estudio descriptivo observacional de nifios entre 0y 18 afios ingresados en las temporadas
de diciembre a mayo de 2012 a 2017 con diagndstico confirmado microbiolégicamente de gripe.

Resultados: se han estudiado 166 pacientes. El porcentaje de ingresos sobre el total de ingresados en las
mismas fechas oscilé entre el 2,03 y el 9,69%. El mayor nimero de ingresos fueron en la penultima temporada
de estudio (p <0,0001). Los nifios diagnosticados de gripe A presentaron una edad menor que los que lo fueron
de gripe B (2,45 frente a 3,88 afos, p <0,0001), no encontrandose diferencias significativas en cuanto al sexo,
los dias de estancia media, la necesidad de antibioterapia o de broncodilatadores. Recibieron tratamiento con
oseltamivir un total de 96 nifos (57,83%), 75 de ellos en la temporada 2015-2016. No se encontraron diferen-
cias en las caracteristicas de los nifios que lo recibieron frente a los que no. La estancia media global fue 0,89
dias mayor en aquellos nifios que recibieron el antiviral, diferencia casi significativa en el total de la muestra
(p = 0,052), durante la temporada 2015-2016 la duracion fue 1,8 dias mayor (p = 0,039). No se encontraron
diferencias significativas en cuanto al porcentaje de pacientes con neumonia ni de los que precisaron ingreso
en la Unidad de Cuidados Intensivos Pedidtricos entre los tratados respecto a los no tratados.

Conclusiones: el porcentaje de nifios ingresados por gripe es importante, habiéndose incrementado en la ul-
tima temporada. Los nifios diagnosticados con gripe A tienen una edad significativamente menor que los que
presentaron gripe B. En nuestro caso no se encontraron ventajas en el tratamiento con oseltamivir.
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Abstract

Clinical presentation and treatment of children hospitalised due to influenza
from the 2012 to the 2016 season

Objective: to analyse the demographic and clinical characteristics and the use of oseltamivir in children ad-
mitted with influenza to a tertiary care children’s hospital.

Patients and methods: we conducted a descriptive observational study of all patients aged 0 to 18 years ad-
mitted in every December-to-May epidemic season between 2012 and 2016 with a microbiological diagnosis
of influenza.

Results: we reviewed the cases of 166 patients. The percentage of influenza admissions out of the total admis-
sions during the seasons under study between 2.03% and 9.69%. The highest number of admissions occurred
in the second to last season under study (p < .0001). Children with infection by influenza A were younger
compared to those with influenza B (2.45 vs. 3.88 years, p < .0001), and we found no significant differences
between serotypes in the sex distribution, mean length of stay or need for antibiotherapy or bronchodilators.
Atotal of 96 children (57.83%) received oseltamivir, 75 of them in the 2015-2016 season. We found no differ-
ences in the characteristics of children treated with oseltamivir compared to those that were not. The mean
length of stay was 0.89 days overall and was greater in children treated with the antiviral drug, with p-values
that neared the threshold for significance in the entire sample (p = .052); the length of stay was 1.8 days
longer in the 2015-2016 season (p =.039). We did not find significant differences between patients that re-
ceived oseltamivir and patients that did not in the percentage that developed pneumonia or the percentage
that required admission to the paediatric intensive care unit.

Conclusions: the percentage of children admitted with influenza virus was substantial and increased in the
last season. Children with an influenza A diagnosis were younger compared to children with influenza B. Our
study did not find advantages in the use of oseltamivir.

Como citar este articulo: Sanchez Bayle M, Villalobos Pinto E, Manso Cuevas MA, Palomino Pérez L, de Juan Bitria E. Presentacion clinica y tra-

tamiento de los nifios hospitalizados por gripe durante cinco temporadas. Rev Pediatr Aten Primaria. 2018;20:e61-e67.

Rev Pediatr Aten Primaria. 2018;20:e61-e67
ISSN:1139-7632 - www.pap.es

e6l



e62

Marciano Sanchez Bayle, et al. Presentacion clinica y tratamiento de los nifios hospitalizados por gripe durante cinco temporadas

INTRODUCCION

La infeccion por virus influenza o gripe esta am-
pliamente distribuida en nuestro entorno en Ia
poblacion pediatrica, habitualmente con una sin-
tomatologia banal, aunque también incluye un
amplio rango de complicaciones de gravedad va-
riable en nifos sanos e inmunocompetentes. La
gripe se distribuye de forma epidémica mayorita-
riamente en los meses de invierno, de tal manera
que supone una importante carga asistencial que
es manejada en su mayoria de forma ambulatoria,
a pesar de ello constituye, junto al virus respirato-
rio sincitial (VRS), la principal causa de ingreso du-
rante esta época.

En los ultimos anos se esta constatando un aumen-
to en el uso de los inhibidores de la neuraminidasa
para el tratamiento de la gripe, siendo alguna de sus
indicaciones el manejo de nifos hospitalizados, ni-
nos con patologia cronica de base, inmunodeprimi-
dos o pacientes con cuadros graves o complicados.

En la actualidad hay escasas evidencias acerca del
efecto clinico del oseltamivir y pocos estudios dis-
ponibles realizados en la edad pediatrica. Ademas,
existen resultados contradictorios en los diferen-
tes estudios. Esto puede estar influido por los mo-
destos resultados clinicos de estos antivirales y la
falta de criterios unificados de diagndstico, ingreso
y tratamiento de la gripe.

Por todo esto y debido al importante impacto de
esta patologia, tanto su repercusién econémica
como social, el objetivo de este estudio es revisar
las caracteristicas de los ninos hospitalizados por
gripe en los ultimos anos y el rendimiento del tra-
tamiento con oseltamivir en estos pacientes.

MATERIALY METODOS

Se trata de un estudio descriptivo retrospectivo
mediante la revision de todos los casos ingresados
con el diagndstico de infeccion por virus influenza
en el Hospital Infantil Universitario Nifio Jesus
(Madrid, Espafa) en las temporadas de diciembre
a mayo de 2012-2013 a 2016-2017.
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El estudio microbiologico consistio en la deteccion
de los antigenos del virus influenza Ay B en el aspi-
rado nasofaringeo a través de test rapidos antigéni-
cos y, en algunos casos, la posterior determinacion
por reaccion en cadena de la polimerasa (PCR). La
técnica de deteccion de antigenos viricos permite
un diagnostico en minutos u horas con una sensi-
bilidad del 53% y una especificidad del 94%. Esto te
permite una toma rapida de decisiones. La RT-PCR
permite el diagnostico en 1-8 horas, con una sensi-
bilidad y especificidad cercanas al 99%™.

Las variables recogidas de estos pacientes fueron:
edad, sexo, serotipo de virus influenza, motivo de
ingreso, realizacion de pruebas complementarias
(como analitica sanguinea o radiografia de térax),
complicaciones asociadas (como neumonia u otitis
media aguda), ingreso en la Unidad de Cuidados
Intensivos Pediatricos (UCIP), tiempo de estancia y
necesidad de instaurar tratamiento antibiético o
con broncodilatadores.

Se ha realizado un analisis estadistico descriptivoy
comparativo con el programa SPSS® version 15.0
para estudiar diferencias entre subgrupos. La com-
paracion de las variables cualitativas se llevo a
cabo con las pruebas de x°. La comparacion de las
variables cuantitativas se realizé con la prueba U
de Mann-Whitney, al no tener una distribucion pa-
ramétrica (determinado por el test de Kolmogorov-
Smirnov). Se consideraron significativos valores de
p <0,05.

RESULTADOS

Durante el periodo de estudio un total de 166 pa-
cientes fueron hospitalizados debido a una infec-
cion por virus influenza confirmada virolégica-
mente mediante test rapido o PCR. La mayor parte
de estos (119/149) estaban causados por virus influ-
enza A(71,68%), 46 casos se debian a virus influen-
za B (27,71%) y un caso a la coinfeccién por ambos
serotipos.

El nimero de ninos hospitalizados por virus influen-

za vario entre las distintas temporadas: en la tem-
porada 2012/2013 hubo un total de 23 ingresos,
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suponiendo el 2,69% del total de ingresos en los
meses estudiados de esa temporada y el 4,43% de
los ingresos respiratorios; en la temporada
2013/2014 hubo 20, que supuso el 2,71% del total
de ingresos y el 3,85% de los respiratorios; en la
temporada 2014/2015 hubo 17, el 2,03% del total
y el 2,43% de los respiratorios; en la temporada
2015/2016 hubo 89, que ascendié al 9,69% del to-
tal de ingresos y al 11,22% de los respiratorios, lo
que ademas supone el 53,61% del total de ingresos
por gripe de nuestro estudio, siendo significati-
vamente mayor que en el resto de temporadas
(p <0,0001). Finalmente, en la temporada 2016-17
ingresaron 17 nifos (el 3,71% de los respiratorios y
el 2,83% del total de los ingresos).

Los ninos infectados con virus influenza serotipo A
presentan una edad media inferior que aquellos
con virus influenza B (2,45 anos frente a 3,88 afos,
p=0,003). No se han encontrado diferencias signifi-
cativas entre los distintos serotipos de virus influen-
za en cuanto al sexo, los dias de estancia media, la
necesidad de antibioterapia o de broncodilatadores
(Tabla 1). En la comparacién de estas variables he-
mos excluido al paciente con la coinfeccién por am-
bos serotipos de virus influenza.

Los casos se correspondieron a 86 nifios (51,8%) y 79
ninas, sin encontrar diferencias segun el sexo entre
los distintos serotipos de virus influenza. La edad
media de los nifios hospitalizados fue de 2,86 anos
(desviacion estandar [DE]: 3,05). Hubo 59 nifios me-
nores de 12 meses, que se corresponde al 35,54%
del total.

Se realizé radiografia de térax durante el ingreso a
90 nifios (54,54%), que fue diagndstica de neumo-
nia en 48 de ellos (53,33%), correspondiendo al
28,91% del total de pacientes con gripe. A 130 ni-
fios se les realizd una analitica sanguinea con he-
mograma (78,31%) y de ellos 82 recibieron antibié-
tico (63,07%). Un total de 91 nifios recibieron
antibidtico en algin momento (55,15%), 48 de
ellos por diagnoéstico de neumonia y cinco por oti-
tis. En 62 casos (37,34 %) se asociaron broncodila-
tadores. Un total de 11 casos precisaron ingreso en
la UCIP (6,62%), siendo mas frecuente en menores
de 12 meses (11,86% en menores de 12 meses
frente a 3,84% en mayores de esa edad, diferencia
casi significativa: p = 0,054).

Los pacientes diagnosticados de neumonia tuvie-
ron una estancia media algo mayor que el resto
(0,7 dias mas, p = 0,016) al igual que aquellos que

Tabla 1. Comparacion de variables segun tipo de gripe

Virus influenza A Virus influenza B Valor de p
Total 119 46
Temporada |2012-2013 14 8
2013-2014 19 1
2014-2015 14 3
2015-2016 57 32
2016-2017 15 2
Sexo Nifos 66 20 NS
Ninas 53 26
Edad 2,45 3,88 0,0003
DE 2,74 DE 3,70
Dias de estancia 5,63 6,36 NS
DE 3,08 DE 4,08
Neumonia 39 9
32,77% 19,56%
Oseltamivir 68 29
57,14% 63,04%

DE: desviacion estdndar; NS: no significativo.
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ingresaron en la UCIP (cuatro dias mas, p <0,0001),
sin diferencias significativas en cuanto a la edad.

Durante la estancia hospitalaria recibieron trata-
miento con oseltamivir un total de 96 casos
(57,83%). La edad media es menor en el grupo de
ninos que recibieron oseltamivir, sin diferencias
significativas. En las temporadas 2012-2013 y
2013-2014 ningln nifio fue tratado con oseltami-
vir, mientras que lo recibieron diez de los 17 casos
de la temporada 2014-2015 (58,8%), 75 de los 89
casos de la temporada 2015-2016 (84,3%) y 12 de
los 17 en 2016-17 (70,58%). No se han encontrado
diferencias en la presencia de neumonia entre los
ninos que recibieron oseltamivir frente a los que
no (32,29% frente al 24,63%, respectivamente),
tampoco en los ingresos en UCIP (8,33%, frente a
4,34%).En 79 de los 96 casos que recibieron oselta-
mivir (82,29%) se realizé analitica sanguinea, en 53
(55,20%) radiografia, diagnosticandose neumonia
en 31 de ellos (32,29%). Sin embargo, hasta 61 de
los 96 pacientes tratados con oseltamivir recibieron

antibidtico (63,54%). Los principales datos estén
recogidos en la Tabla 2.

La estancia media fue ligeramente mayor en el total
de ninos tratados con oseltamivir que en aquellos
que no lo recibieron (0,89 dias), con una diferencia
casi significativa (p = 0,052). Tampoco se ven dife-
rencias en cuanto a la edad media de ninos que fue-
ron tratados con oseltamivir. La duracién media del
ingreso en los ninos tratados con oseltamivir duran-
te la temporada 2015/2016 fue 1,8 dias mayor que
la de aquellos que no lo recibieron (p = 0,039).

DISCUSION

La percepcion de la gripe, tanto de la poblacion ge-
neral como de los pediatras, es que es una enfer-
medad banal en ninos, sin repercusiones impor-
tantes. Esto se explica en parte por el escaso
numero de estudios pediatricos sobre la clinica y
las complicaciones de esta entidad. Sin embargo,

Tabla 2. Comparacion de las variables estudiadas en funcién de si recibieron tratamiento con oseltamivir

Oseltamivir Valor de p
Si No
Total 96 69
Temporada 2012-2013 23 0 23
0% 100%
2013-2014 20 0 20
0% 100%
2014-2015 17 10 7
59% 41%
2015-2016 89 75 14
84% 16%
2016-2017 17 12 5
70,58% 29,41%
Sexo Nifos 86 44 42 NS
51,11%
Ninas 79 46 33
58,22%
Edad 2,62 3,2 NS
DE 3,01 DE 3,19
Dias de estancia 6,19 5,30 0,052
DE 3,57 DE 3,07
Neumonia 48 31 17 NS
32,29% 24,63%
Ingreso en UCIP 48 7 3 NS
7,29% 4,34%

DE: desviacion estandar; NS: no significativo; UCIP: Unidad de Cuidados Intensivos Pediatricos.
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se sabe que las infecciones respiratorias causan
una gran morbilidad en ninos, que es mayor en los
de menor edad. Y la gripe no solo implica la infec-
cion de las vias respiratorias, sino que asocia mu-
chas de las complicaciones respiratorias mas co-
munes en la infancia, como puede ser la otitis
media aguda o la neumonia.

En nuestro centro hemos estudiado un total de
166 pacientes hospitalizados con diagndstico de
gripe entre las temporadas de diciembre a mayo y
de 2012-2013 a 2016-2017. La mayoria de los in-
gresos se dan en los meses frios, aunque pueden
ocurrir casos esporadicos fuera de onda epidémi-
ca’. Por este motivo nuestro periodo de estudio se
ha reducido a las temporadas de epidemia. Duran-
te el tiempo de estudio se observa un claro predo-
minio de la infeccion por virus influenza A sobre el
B, viéndose un aumento progresivo de este ultimo
alolargo de estos afios. Esto coincide con los estu-
dios epidemioldgicos de la gripe®. La temporada
2015-2016 abarca el mayor numero de ingresos
del estudio, ademas supone un porcentaje signifi-
cativamente mayor del niimero de ingresos hospi-
talarios de esa temporada: el 9,69% del total y el
11,22% de los respiratorios, cifra que se correspon-
de con otras revisiones*®. Uno de los motivos del
aumento de ingresos puede ser la mayor deteccion
por el avance de las técnicas diagnosticas y por la
realizacion de estas a todo paciente con patologia
respiratoria que ingresa, seguin las recomendacio-
nes de los Centers for Disease Control and Preven-
tion (CDC)®. También se ha estudiado que en esta
época epidémica ha habido un aumento de la du-
racion global respecto anos anteriores, pero con un
menor pico de casos, manteniéndose de este modo
la tasa de incidencia acumulada de ingresos por
gripe. La tasa de complicaciones y la estancia me-
dia es mayor en los pacientes infectados por virus
influenza A, aunque las diferencias no han sido
significativas.

Taly como muestran otros estudios, el sexo no influ-
ye en la probabilidad de ingreso por gripe, mientras
que si lo hace la edad. En nuestro estudio hemos
observado un mayor nimero de ingresos en escola-
res (2-10 afios), ya que es un grupo importante de

transmision del virus influenza por la rapida ex-
pansion virica en colegios y guarderias. Los nifios
presentan las tasas maximas de ataque, hasta un
40% en preescolares y un 30% en ninos de edad
escolar, con extension secundaria a los padres y
hermanos. Los hallazgos obtenidos en nuestra
muestra se corresponden a los datos de otras pu-

blicaciones*>”.

En ninos menores de tres anos, en especial en me-
nores de 12 meses, el aumento del nimero de in-
gresos también puede deberse a la coinfeccién con
el VRS, lo que no se ha observado en nuestro estu-
dio*?. Se ha descrito que en este grupo de edad son
mas frecuentes las complicaciones, motivo por el
cual son objeto de tratamiento con los nuevos an-
tivirales. En nuestra muestra un 35,34% del total
de ingresos eran pacientes menores de 12 meses,
presentando un porcentaje de ingreso en UCIP sig-
nificativamente mayor que en mayores de esta
edad (p=0,03).

Las complicaciones respiratorias de la infeccion
por virus influenza son relativamente frecuentes y
son las que determinan en muchos casos el ingre-
so o su prolongacion. En la literatura médica se
describen por orden de frecuencia: bronquitis agu-
da (hasta en un 30% de poblacién total con gripe),
neumonia y exacerbacién del asma. En nuestra
serie la neumonia se presenté como complicacion
en un 28,91% de los casos de gripe, que se corres-
ponde a un porcentaje similar en otras revisiones
previas’™. Esto ha supuesto un aumento significa-
tivo de la estancia media hospitalaria en 0,7 dias
en los ninos que asociaron neumonia a la infeccion
por gripe (p = 0,016). Otras complicaciones han
sido la otitis media aguda (3,01% en nuestra mues-
tra, frente al 10 al 30% en otros estudios, depen-
diendo de las series) y sinusitis aguda (18% de la
poblacion pediatrica global con infeccion por virus
influenza).

El uso de antivirales para la gripe esta en discusion.
Durante la pandemia del 2009 hubo un aumento
generalizado en el uso de ese medicamento, aunque
posteriormente se ha ido reduciendo. Todavia no es-
tan claros los mecanismos de accion del farmaco, asi
como de su disponibilidad, por este motivo es dificil
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determinar el grupo de pacientes que mas se be-
neficiaria de este'®. La literatura médica describe
que es mas eficaz en las primeras horas, cuando la
carga viral todavia no esta en su pico mas alto. Pre-
senta mayor beneficio cuanto antes se administre
(<48 horas). Una vez que han pasado mas de 48
horas del comienzo de la clinica, puede encontrar-
se beneficio en pacientes hospitalizados, cuadros
graves y complicados o pacientes con mayor riesgo
de complicaciones.

En Pediatria, el antivirico de eleccion es el oseltami-
vir, inhibidor de la neuraminidasa. En la temporada
2015/2016 en nuestro centro se han seguido las re-
comendaciones de los CDC descritas en 2011, cuyas
indicaciones para el tratamiento con oseltamivir in-
cluyen: pacientes imnmunodeprimidos, en trata-
miento crénico con acido acetil salicilico, neumépa-
tas, cardiopatas, con patologia cronica grave de base
yaquellos que requieran ingreso®. Aun asi, cada caso
se ha de evaluar. El porcentaje de tratamiento fue
nulo en las dos primeras temporadas del estudio y
ha ascendido al 85% en esta ultima. El principal mo-
tivo de esteimportante incremento ha sido laimple-
mentacion de las nuevas guias diagnostico-terapéu-
ticas seguidas durante la dltima temporada.

En otros estudios se ha referido que el oseltamivir
reduce duracion de la fiebre y otros sintomas en 24
horas, asi como el riesgo de complicaciones'***2,
Otros estudios difieren con esto, obteniendo resul-
tados significativos en la no disminucion del riesgo
de otitis media aguda y sinusitis, tanto en ninos
como en adultos'®. En algunos estudios destacan
que la reduccién del tiempo de estancia en el hos-
pital se ve disminuida Unicamente en pacientes
asmaticos y no en el resto™®. Como ya se ha comen-
tado, el efecto es mayor cuanto mas precozmente
se administre, de modo que en algunos estudios
este efecto solo se ha estudiado diagnosticando y
administrando el farmaco en las primeras 48 ho-
ras®3. Por otro lado, se han sefialado numerosos
efectos adversos del farmaco (vomitos, cefaleas,
mareos, efectos renales adversos, etc.) y que no
disminuye las complicaciones de la gripe y se ha
propugnado su no utilizacion salvo en situaciones
excepcionales®.
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El diagndstico de gripe, en la mayoria de los casos
que acuden a Urgencias, no siempre se realiza en
las primeras 48 horas (ya que previamente se in-
tenta el manejo ambulatorio o en domicilio con
antitérmicos) y el tiempo en que se realiza test ra-
pido de gripe en pacientes también es variable.
Esto dificulta el tratamiento precoz de la infeccidn,
y podria reducir la potencial eficacia de los antivi-
rales. En nuestra serie se trataron con oseltamivir
el 57,83% del total de los casos. Se observd una du-
racion mayor de la estancia media de hospitaliza-
cién (0,89 dias) en los nifios tratados con oseltami-
vir y esta fue mayor en la temporada 2015/2016,
con una cifra de hasta 1,8 dias mas respecto a los
no tratados; 29 de los nifos tratados con oseltami-
vir tuvieron neumoniay 16 no, aunque algunos de
ellos ya la presentaban antes del ingreso. De los 11
casos que requirieron ingreso en la UCIP, ocho reci-
bian tratamiento con oseltamivir y tres no. Como
se ha comentado previamente, estos resultados
parecen discrepar de algunos de los estudios publi-
cados, en los que el oseltamivir disminuye el tiem-
po de estancia media y las complicaciones.

En nuestro estudio no se ha registrado el momen-
to de inicio del oseltamivir, excepto en la ultima
temporada (2016-2017) en la que solo cinco de los
12 casos tratados (41,66%) lo fueron antes de las
48 horas del inicio de los sintomas. Se deben reali-
zar estudios posteriores que evallen la eficacia del
oseltamivir en pacientes con diagnostico diferido
(>48 horas de sintomatologia) pero que cumplen
otras condiciones, como precisar ingreso o presen-
tar patologia cronica de base. Esto es interesante
de cara aevitarel usode un farmaco caro, no finan-
ciadoy de dudosa eficacia.

Al ser un estudio descriptivo y solo de pacientes
ingresados, no hemos podido comparar la eficacia
del farmaco en aquellos de caracteristicas pareci-
das que no precisaran ingreso. Ademas, el hecho
de ingresarimplica que sea una poblacion mas fra-
gil y susceptible de complicaciones o que ya las
presentaran. El tamafo muestral es otra de las prin-
cipales limitaciones. Se precisan por lo tanto estu-
dios posteriores mas amplios.
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Objective: to analyse the demographic and clinical characteristics and the use of oseltamivir in children ad-
mitted with influenza to a tertiary care children’s hospital.

Patients and methods: we conducted a descriptive observational study of all patients aged 0 to 18 years ad-
mitted in every December-to-May epidemic season between 2012 and 2016 with a microbiological diagnosis
of influenza.

Abstract

Results: we reviewed the cases of 166 patients. The percentage of influenza admissions out of the total admis-
sions during the seasons under study between 2.03% and 9.69%. The highest number of admissions occurred
in the second to last season under study (p < .0001). Children with infection by influenza A were younger
compared to those with influenza B (2.45 vs. 3.88 years, p < .0001), and we found no significant differences
between serotypes in the sex distribution, mean length of stay or need for antibiotherapy or bronchodilators.
Atotal of 96 children (57.83%) received oseltamivir, 75 of them in the 2015-2016 season. We found no differ-
ences in the characteristics of children treated with oseltamivir compared to those that were not. The mean
length of stay was 0.89 days overall and was greater in children treated with the antiviral drug, with p-values
that neared the threshold for significance in the entire sample (p = .052); the length of stay was 1.8 days
longer in the 2015-2016 season (p =.039). We did not find significant differences between patients that re-
ceived oseltamivir and patients that did not in the percentage that developed pneumonia or the percentage

that required admission to the paediatric intensive care unit.
Key words:

e Influenza A virus
e Influenza B virus
® Oseltamivir

Conclusions: the percentage of children admitted with influenza virus was substantial and increased in the
last season. Children with an influenza A diagnosis were younger compared to children with influenza B. Our
study did not find advantages in the use of oseltamivir.

Presentacion clinica y tratamiento de los nifos hospitalizados por gripe
durante cinco temporadas

Objetivo: estudiar las caracteristicas clinicas y demogréficas, asi como el uso de oseltamivir, de los nifios
hospitalizados por gripe en un hospital pediatrico terciario.
Pacientes y métodos: estudio descriptivo observacional de nifios entre 0y 18 afios ingresados en las temporadas
de diciembre a mayo de 2012 a 2017 con diagndstico confirmado microbiolégicamente de gripe.
Resultados: se han estudiado 166 pacientes. El porcentaje de ingresos sobre el total de ingresados en las
mismas fechas oscilé entre el 2,03 y el 9,69%. El mayor niimero de ingresos fueron en la penultima temporada
de estudio (p <0,0001). Los nifios diagnosticados de gripe A presentaron una edad menor que los que lo fueron
de gripe B (2,45 frente a 3,88 afios, p <0,0001), no encontrandose diferencias significativas en cuanto al sexo,
los dias de estancia media, la necesidad de antibioterapia o de broncodilatadores. Recibieron tratamiento con
oseltamivir un total de 96 nifos (57,83%), 75 de ellos en la temporada 2015-2016. No se encontraron diferen-
cias en las caracteristicas de los nifios que lo recibieron frente a los que no. La estancia media global fue 0,89
dias mayor en aquellos nifios que recibieron el antiviral, diferencia casi significativa en el total de la muestra
Palabras clave: (p = 0,052), durante la temporada 2015-2016 la duracion fue 1,8 dias mayor (p = 0,039). No se encontraron
e Oseltamivir diferencias signiﬁcgtivas en cuanto al porger?taje de pacientes con neumonia ni de los que precisaron ingreso
en la Unidad de Cuidados Intensivos Pedidtricos entre los tratados respecto a los no tratados.
Conclusiones: el porcentaje de nifios ingresados por gripe es importante, habiéndose incrementado en la ul-
tima temporada. Los nifios diagnosticados con gripe A tienen una edad significativamente menor que los que
presentaron gripe B. En nuestro caso no se encontraron ventajas en el tratamiento con oseltamivir.
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influenza B
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INTRODUCTION

Infection by influenza viruses (influenza, or the flu)
is common in the Spanish paediatric population
and usually has a mild presentation, although it is
also associated with a wide range of complications
of variable severity in previously healthy and im-
munocompetent children. Most cases of the flu
cluster in outbreaks during the winter months,
producing a significant health care burden that is
managed mainly at the outpatient level, although
the flu, along with infection by respiratory syncyt-
ial virus (RSV), is the main reason for hospital ad-
mission this time of year.

In recent years, there has been an increase in the
use of neuraminidase inhibitors for treatment of
influenza. Patients in which their use is indicated
include hospitalised patients, children with under-
lying chronic disease, immunosuppressed patients
or patients with severe or complicated disease.

At present, there is little evidence on the clinical
effect of oseltamivir, and few of the studies have
been conducted in the paediatric population. Fur-
thermore, the findings of published studies are
inconsistent. This may be partly due to the modest
clinical effects of these antivirals and a lack of ho-
mogeneous criteria for the diagnosis, treatment
and need for hospital admission in influenza.

Due to all of the above and the significant impact of
this disease, both social and economic, our aim was
to review the characteristics of children hospitalised
due to influenza in recent years and the effective-
ness of treatment with oseltamivir in these patients.

MATERIALS AND METHODS

SWe conducted a retrospective study in which we
reviewed all the cases of hospitalization due to in-
fluenza virus infection in the Hospital Infantil Uni-
versitario Nifio Jesus (Madrid, Spain) during the flu
seasons (December-May) from 2012-2013 to
2016-2017.

The microbiological evaluation consisted in rapid an-
tigen tests for detection of influenza virus A and B

Rev Pediatr Aten Primaria. 2018;20:e61-e67
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antigens in nasopharyngeal aspirate samples and,
in some cases, subsequent testing by polymerase
chain reaction (PCR). The rapid viral antigen detec-
tion method can produce a diagnosis within min-
utes or hours with a sensitivity of 53% and a spec-
ificity of 94%, which in turn allows rapid clinical
decision making. Reverse transcription PCR allows
diagnosis within 1 to 8 hours, with a sensitivity
and specificity near 99%.*

We collected data for the following variables in
these patients: age, sex, influenza virus serotype,
reason for admission, additional diagnostic tests
(such as blood tests or chest X-ray), associated
complications (such as pneumonia or acute otitis
media), admission to paediatric intensive care unit
(PICU), length of stay and need for treatment with
antibiotics or bronchodilators.

We performed a descriptive and comparative sta-
tistical analysis with the software SPSS® version
15.0 to analyse differences between groups. We
compared qualitative variables by means of the x*
test, and quantitative variables by means of the
Mann-Whitney U test, as they did not follow a nor-
mal distribution (normality tested by means of
Kolmogorov-Smirnov test). We defined statistical
significance as a p-value of less than 0.05.

RESULTS

During the period under study, a total of 166 chil-
dren were admitted to hospital due to influenza
virus infection confirmed by either rapid antigen
testing or PCR. Most cases (119/149) were caused
by influenza A virus (71.68%), 46 by influenza B vi-
rus (27.71%) and 1 corresponded to a coinfection
by both serotypes.

The number of children admitted due to influenza
varied between seasons: inthe 2012-2013 season
there were 23 admissions, amounting to 2.69% of
the total admissions and 4.43% of admissions due
to respiratory disease in the months of the epi-
demic season; in the 2013-2014 season, there
were 20 admissions, amounting to 2.71% of the
total admissions and 3.85% of the admissions due
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to respiratory disease; in 2014-2015 there were 17
admissions, which were 2.03% of the total and
2.43% of respiratory disease admissions; and in
2015-2016 there were 89 admissions, amounting
10 9.69% of the total and 11.22% of respiratory dis-
ease admissions, and alsoto 53.61% of the total of
influenza-related admissions found in our study,
which was a significantly higher proportion com-
pared tothe other seasons (p < .0001). Lastly, in the
2016-17 season, 17 children were admitted with
influenza (3.71% of respiratory disease admissions
and 2.83% of total admissions).

Children with infection by influenza A virus were
younger compared to children infected by influ-
enza B virus (mean age, 2.45 years vs 3.88 years;
p =.003). We did not find statistically significant
differences between the influenza A and the influ-
enza B cases in the sex distribution, mean length
of stay, need of antibiotics or need of bronchodila-
tors (Table 1). When we compared data for these
variables, we excluded the case of coinfection by
both influenza virus serotypes.

The cases occurred in 86 boys (51.8%) and 79 girls,
and we found no differences in the sex distribution
based on the causative serotype. The mean age of

the children admitted for influenza was 2.86 years
(standard deviation [SD]: 3.05). There were 59 chil-
dren aged less than 12 months, which correspond-
ed to 35.54% of the total.

A chest X-ray was performed during the hospital
stay in 90 children (54.54%), revealing pneumonia
in 48 of them (53.33%), who amounted to 28.91%
of the total patients with influenza. A blood sam-
ple was collected and a complete blood count per-
formed in 130 children (78.31%), of who 82
(63.07%) were treated with antibiotic drugs. A to-
tal of 91 children (55.15%) received antibiotherapy
at some point, 48 for treatment of pneumonia and
5 for treatment of otitis. Bronchodilators were also
given to 62 patients (37.34 %). A total of 11 pa-
tients (6.62%) required admission to the PICU,
which was more frequent in patients aged less
than 12 months (11.86% in infants aged less than
12 months compared to 3.84% of older children, a
statistically significant difference: p = .054).

The length of stay was slightly longer in patients
with pneumonia (0.7 days longer; p =.016) and in
patients admitted to the PICU (4 days longer;
p <.0001). We found no statistically significant dif-
ferences in length of stay based on age.

Table 1. Comparison of variables by influenza type

Influenza A virus Influenza B virus P
Total 119 46
Season 2012-2013 14 8
2013-2014 19 1
2014-2015 14 3
2015-2016 57 32
2016-2017 15 2
Sex Male 66 20 NS
Female 53 26
Age 2.45 3.88 .0003
SD2.74 SD3.70
Length of stay (days) 5.63 6.36 NS
SD 3.08 SD4.08
Pneumonia 39 9
32.77% 19.56%
Oseltamivir 68 29
57.14% 63.04%

NS: not significant; SD: standard deviation.
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Atotal of 96 patients (57.83%) received oseltamivir
during their hospital stay. The mean age of pa-
tients that received oseltamivir was lower com-
pared to those that did not, although the differ-
ence was not statistically significant. In the
2012-2013 and 2013-2014 seasons, none of
the children received oseltamivir, compared to 10
out of the 17 patients in the 2014-2015 season
(58.8%), 75 of the 89 patients in the 2015-2016
season (84.3%) and 12 of the 17 patients in the
2016-2017 season (70.58%). We did not find statis-
tically significant differences in the children that
received oseltamivir compared to those that did
not in the incidence of pneumonia (32.29% versus
24.63%, respectively) or admission to the PICU
(8.33% versus 4.34%). A blood test was performed
in 79 of the 96 patients treated with oseltamivir
(82.29%), while 53 underwent a chest X-ray
(55.20%), leading to diagnosis of pneumonia in 31
(32.29%). However, as many as 61 of the 96 pa-
tients that received oseltamivir also received anti-

Table 2. Comparison of study variables based on

biotics (63.54%). The main findings are summa-
rised in Table 2.

The mean length of stay was slightly longer in the
patients that received oseltamivir compared to
those that did not (0.89 days), with a p-value near
the threshold for statistical significance (p = .052).
We also found no significant difference in the
mean age of the patients treated with oseltamivir.
The mean length of stay of children treated with
oseltamivir in the 2015-2016 season was 1.8 days
longer compared to children not treated with it
(p=.039).

DISCUSSION

The general population and paediatricians perceive
influenza in children as a mild illness without im-
portant repercussions. This may be partly explained
by the dearth of paediatric studies on the clinical
presentation and complications of this disease.

hether patients were or not treated with oseltamivir

Oseltamivir P
Yes No
Total 96 69
Season 2012-2013 23 0 23
0% 100%
2013-2014 20 0 20
0% 100%
2014-2015 17 10 7
59% 41%
2015-2016 89 75 14
84% 16%
2016-2017 17 12 5
70.58% 29.41%
Sex Male 86 44 42 NS
51.11%
Female 79 46 33
58.22%
Age 2.62 32 NS
SD 3.01 SD 3.19
Length of stay (days) 6.19 5.30 0.052
SD 3.57 SD 3.07
Pneumonia 48 31 17 NS
32.29% 24.63%
PICU admission 48 7 3 NS
7.29% 4.34%

NS: not significant; PICU: paediatric intensive care unit; SD: standard deviation.
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However, it is known that respiratory infections
cause significant morbidity in children, particularly
in the younger subset. And influenza not only in-
volves infection of the respiratory tract, but is also
associated with many of the most common res-
piratory complications in childhood, such as acute
otitis media or pneumonia.

We studied a total of 166 patients admitted to our
hospital with influenza in the 2012-2013 through
2016-2017 epidemic seasons (December-May).
Most admissions took place in the cold-weather
months, although sporadic cases may occur out-
side the epidemic season.? For this reason, we re-
stricted the period under study to the epidemic
seasons. In these periods, we found a clear pre-
dominance of serotype A over serotype B, with a
progressive increase in the prevalence of the latter
in recent years. This was consistent with epidemio-
logical studies on influenza.® The incidence was
highest in the 2015-2016 season, when the pro-
portion of hospital admissions was also the high-
est in our study: 9.69% of total admissions and
11.22% of admissions due to respiratory illness,
percentages that were consistent with other pub-
lished reviews.*> One of the reasons for this in-
crease in admissions may be the increased detec-
tion of the virus due to technological advances and
the performance of these tests in all patients ad-
mitted with respiratory illness, in adherence with
the recommendation of the Centers for Disease
Control and Prevention (CDC).° We also found that
in this epidemic season, there was an overall in-
crease in length of stay compared to other sea-
sons, but with a lower incidence peak, so that the
cumulative incidence of admissions for influenza
remained stable. The proportion of patients with
complications and the mean length of stay were
also greater in patients with infection by influenza
Avirus, although these differences were not statis-
tically significant.

Previous studies have shown that sex is not associ-
ated with the probability of admission due to in-
fluenza, whereas age is. In our study, we found a
higher number of admissions in children of an age
to attend child care or school (2-10 years), a group

with a significant role in influenza transmission
due to the quick spread of the virus in schools and
child care centres. Attack rates are highest in chil-
dren, reaching up to 40% in pre-schoolers and 30%
in school-aged children, with potential secondary
infection of parents and siblings. The findings of
our study were consistent with those of the previ-

ous literature.*>7

The higher number of admissions in children aged
less than 3 years, especially in infants aged less
than 12 months, may also be due to coinfection by
RSV, although we did not find evidence of this in
our study.** The literature describes a higher inci-
dence of complications in this age group, which is
why these patients may be treated with these
novel antiviral agents. In our sample, 35.34% of ad-
missions occurred in patients aged less than 12
months, and the proportion of patients admitted
to the PICU was also significantly greater in this
age group compared to older children (p = .03).

Respiratory complications of influenza are relative-
ly frequent and are often the reason for admission
or a prolonged length of stay. The complications
commonly described in the medical literature, in
order of decreasing frequency, are acute bronchitis
(inupto 30% of the total cases of influenza), pneu-
monia and asthma exacerbations. In our series,
pneumonia was a complication foundin 28.91% of
cases of influenza, which was similar to the pro-
portions described in previously published re-
views.”? The presence of pneumonia in children
with influenza was associated with a significant
increase in the mean length of stay of 0.7 days (p =
0,016). Other complications in our sample were
acute otitis media (3.01% in our sample, compared
to 10%-30% in other studies, varying between se-
ries) and acute sinusitis (18% of the overall paedi-
atric population with infection by influenza virus).

The use of antivirals for treatment of influenza is
currently being debated. During the 2009 pan-
demic, there was a generalised increase in their
use, although it has since been decreasing gradu-
ally. The mechanisms of action of these drugs are
still unclear, as is their availability, so it is difficult
to determine which subset of patients would most
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benefit from this treatment.*° The medical literature
reports that it is more effective in the first hours
from onset, when the viral load has yet to peak. It is
more beneficial the earlier it is administered (< 48
hours). If more than 48 hours have elapsed since on-
set, it may still be beneficial in patients that have
been hospitalised, with severe or complicated dis-
ease or at higher risk of complications.

In paediatrics, the first-line antiviral agent is os-
eltamivir, a neuraminidase inhibitor. In the 2015-
2016 season, treatment in our hospital adhered to
the 2011 recommendations of the CDC, according
to which oseltamivir was indicated in patients
with immunosuppressed status, undergoing chron-
ic treatment with acetylsalicylic acid, with lung dis-
ease, heart disease or severe chronic disease, or re-
quiring hospital admission.® Nevertheless, the
decision to use oseltamivir must be made on a case-
to-case basis. The proportion of patients that re-
ceived oseltamivir in the first two seasons under
study had been zero, and it climbed to 85% by this
last season. The main reason for this substantial in-
crease was the implementation of the new guide-
lines for diagnosis and management, which were
introduced in our hospital in the last season.

Other studies have reported that oseltamivir re-
duces the duration of fever and other symptoms
within 24 hours, as well as the risk of complica-
tions. 2112 Yet others have reported data that disa-
greed, with statistically significant results showing
no decrease in the risk of acute otitis media or si-
nusitis in children or adults.*® Some authors have
reported a decrease in length of stay in asthmatic
patients, but not in the rest.!° As we mentioned
above, the effect of oseltamivir is stronger the ear-
lier it is administered, so some studies have only
studied its effect in cases diagnosed and treated
with it within 48 hours from onset.!® On the other
hand, numerous adverse effects have been de-
scribed in association with this drug (vomiting,
headache, dizziness, renal side effects, etc), and it
has also been reported that its use does not reduce
the incidence of flu-related complications, leading
to the recommendation that it not be used save in
exceptional cases.?
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In most patients that visit the emergency room,
influenza is not diagnosed within 48 hours from
onset (as management at the outpatient level or at
home with antipyretic agents has been usually at-
tempted beforehand), and the timing of rapid an-
tigen detection testing also varies between pa-
tients. These are barriers to early treatment of
infection and may reduce the potential effective-
ness of antiviral medication. In our case series,
57.83% of all patients received oseltamivir. We
found a longer mean length of stay (by 0.89 days)
in children treated with oseltamivir, a difference
that was greatest in the 2015-2016 season, when
the length of stay was 1.8 days longer in children
that received it compared to children that did not;
29 of those treated with oseltamivir had pneumo-
nia and 16 did not, although some of these pa-
tients already had pneumonia at admission. Of the
11 patients that required admission to the PICU, 8
were being treated with oseltamivir and 3 were
not. As we mentioned above, these results are in-
consistent with those of some of the previously
published studies, in which use of oseltamivir is
associated with decreases in length of stay and the
incidence of complications.

In our study, we did not register the timing of os-
eltamivir initiation, except for the last season
(2016-2017), in which treatment started within 48
hours from onset of symptoms in only 5 of the 12
treated cases (41.66%). Future studies should as-
sess the efficacy of oseltamivir in patients with
delayed diagnosis (> 48 hours after onset) that ful-
fil other criteria, such as requiring hospital admis-
sion or presence of underlying chronic disease.
This would be relevant in terms of avoiding the use
of an expensive drug that is not publicly funded
and of questionable effectiveness.

Since this was a descriptive study on hospitalised
patients only, we could not compare the efficacy of
the drug in patients of similar characteristics that
did not require admission. Furthermore, the need
for hospital admission suggests that this is a sub-
set of the population that is more vulnerable and
likely to develop complications, or perhaps that
there may have already been complications at the
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time of admission. The small sample size is anoth-
er limitation. Therefore, future studies of a larger
scope are still needed.
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