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Introduccidn: se describe un brote de gastroenteritis causada por Salmonella poona en una guarderia
infantil en la ciudad de Valladolid (Espafia) en los primeros tres meses del afio 2011.

Objetivos: describir las caracteristicas epidemioldgicas del brote, su relacién con un brote supracomu-
nitario declarado en Espafia en 2010 y analizar el mecanismo de transmision.

Métodos: se realizé un estudio descriptivo bidireccional. Partiendo del caso indice, se elabord una base
de datos con la totalidad de nifios asistentes a la guarderia y se completé con la informacion recibida
de los pediatras y con la informacién microbiolégica. Se calcularon tasas de ataque por aulas y curva
epidémica.
Resultados: se encontraron 13 casos, de edades comprendidas entre los cinco meses y los cinco afios,
tres de los cuales fueron asintomaticos. La tasa de ataque global en la guarderia fue del 28,2%, no
encontrandose diferencias significativas entre las diferentes aulas. Todas las salmonelas aisladas excep-
Palabras clave: to dos fueron enviadas al Centro Nacional de Microbiologia (CNM) para su caracterizacion, identifican-
* Salmonella poona dose todas ellas como Salmonella poona 13,22:z:1,6, idéntica a la aislada en el brote nacional.

° FO”““'; Iatctga Conclusiones: parece evidente que el brote ocurrido en la guarderia fue producido por el mismo mi-
. é apda la croorganismo que el que causo el brote supracomunitario y que la férmula lictea implicada en dicho
uarderia brote fue el vehiculo de transmision que permitié la introduccién del microorganismo en la guarderia,

. v ! ¢ ;
Brote epidémico propagandose por otras vias entre los alumnos de la misma.
* Gastroenteritis

Resumen

Salmonella serovar Poona outbreak in a nursery

Introduction: during the first three months of 2011, a gastroenteritis outbreak caused by Sa/lmonella
poona was described in one of the Valladolid’s nurseries.

Objectives: to describe the epidemiologic characteristics of the outbreak, its relation between a supra-
community outbreak and its transmission mechanism.

Methods: a descriptive bidireccional study. Starting from an index case a database from the nursery of
the children records, the pediatrics and the microbiology records was done. The overall attack rate and
the epidemic curve from each classroom was calculated.

Results: thirteen cases between five months and five years old were found; all of them were asympto-
Key words: matic. The overall attack rate was 28,2% without significant difference between the classrooms. Sal-
e Salmonella poona monella poona 13,22:z:1,6 was found, and it was identical to that isolated in the national outbreak.

¢ POWdere? i”faTt Conclusions: it seems that the nursery’s outbreak was caused by the same organism related to the
ormuia supracommunity outbreak and the powdered infant formula was the vehicle involved in the transmis-
* Nursery sion and it allowed the introduction of the organism in the nursery spreading through other pathways

® Epidemic outbreak beheen SRS
* Gastroenteritis ’

Abstract
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INTRODUCCION

Las enfermedades de transmision fecal-oral han
dado origen a brotes asociados al consumo de ali-
mentos en numerosas ocasiones. Tampoco es in-
frecuente encontrar en la literatura cientifica que a
partir de casos inicialmente asociados al consumo
de un alimento se producen casos secundarios de
transmision fecal-oral en colectivos concretos®.

La Salmonella es una de las causas mas frecuentes
de gastroenteritis de origen alimentario. Dentro de
este género, Salmonella enterica serotipo Poona es
uno de los mas de 2000 serotipos de Salmonella
que causan enfermedad en humanos?®?. Pertenece
al grupo G en la clasificacion de Kauffman y White
y su estructura antigénica es 13,22:2:1,6. Es un se-
rotipo muy poco frecuente, tanto en nuestro me-
dio* como en otros paises con un nivel similar de
desarrollo sanitario. En EE. UU. fue responsable del
1% de los aislamientos humanos por Salmonella
notificados en 2001.

En la literatura cientifica se han descrito algunos
brotes producidos por Salmonella poona asociados
al consumo de meldn cantaloupe®, pero no se te-
nia constancia de ningun brote por S. poona en
lactantes asociado al consumo de una férmula lac-
tea adaptada®. Si se conocen brotes por otras vias
en lactantes, como el documentado en una unidad
neonatal en EE. UU., cuyo origen estaria en una
madre infectada®.

Aunque existen formulas infantiles liquidas estéri-
les, listas para su uso, las formulas en polvo siguen
siendo las mas utilizadas para la alimentacion de
lactantes. Estos productos en polvo no son estéri-
les y pueden estar contaminados con patégenos,
como consecuencia de unas incorrectas condicio-
nes de produccion, almacenamiento o manipula-
cion de los mismas. Salmonella enterica y Entero-
bacter sakazakii son los microorganismos que
suponen un mayor riesgo*®.

En los ultimos anos, serotipos de salmonela distin-
tos de Salmonella poona han causado brotes aso-
ciados al consumo de una férmula lactea en lac-
tantes, algunos de ellos en Espafia. Asi, se han
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descrito brotes por S. ealing (Reino Unido, 1985),
S. tennessee (EE. UU. y Canada, 1993), S. virchow
(Espafia, 1994), S. anatum (Reino Unido y Francia,
1996-1997), S. london (Korea, 2000), S. agona (Fran-
cia, 2004-2005), S. give (Francia, 2008) vy
S. kedougou (Espafia, 2008). Estos brotes fueron
detectados en su mayoria porque los serotipos de
Salmonella implicados eran poco frecuentes®’~?.

En el contexto de un brote supracomunitario por
Salmonella poona producido en Espana en 2010
que afectd a lactantes® (en Valladolid se notificaron
33 casos) y que se asocid al consumo de un lote
concreto de una determinada marca de formula
lactea en polvo, encontramos un grupo de casos
relacionados entre si por |a asistencia a una guar-
deria en la que se habia dado un caso inicial (un
bebé de cinco meses), que era el Unico vinculado
con laférmula lactea posible fuente de la infeccion.

Los objetivos planteados en este estudio son des-
cribir las caracteristicas epidemioldgicas de un
brote por Salmonella poona ocurrido en una guar-
deria, su relacién con el brote supracomunitario
ocurrido en nuestro pais y analizar el mecanismo
de transmision que permitio que se afectaran ni-
fios no lactantes y no expuestos a la férmula lactea
presuntamente contaminada.

MATERIAL Y METODOS

Tipo de estudio: estudio descriptivo bidireccional.

Definicién de caso: persona con coprocultivo posi-
tivo a Salmonella, con o sin sintomas, con vinculo
epidemioldgico con la guarderia, en los cinco pri-
meros meses del afo 2011.

Investigacion epidemiolégica

Desde el mes de enero del ano 2011, la Seccién de
Epidemiologia del Servicio Territorial de Sanidad
de Valladolid colaboré en la investigacion del brote
supracomunitario de gastroenteritis aguda (GEA)
en lactantes por Salmonella poona.

Nos llamo la atencion el caso de una nina de cinco
anos con GEA por Salmonella poona por ser un



serotipo poco frecuente, a partir del cual centra-
mos nuestro interés en varios casos de ninos no
lactantes, aparentemente no vinculados epide-
miolégicamente con la formula lactea presunta-
mente implicada. A partir de este caso, investiga-
mos sus factores personales, encontrando que la
nina tenia un hermano de 13 meses de edad que
no habia tenido en ningin momento clinica de
gastroenteritis y no habia consumido la férmula
lactea de riesgo. Sin embargo, este nino asistiaala
misma guarderia que otra lactante diagnosticada
de GEA por Salmonella poona.

Continuando la investigacién se encontraron mas
casos relacionados con la guarderia. Todo ello se
comunico a los técnicos de la Seccion de Higiene
de los Alimentos y Sanidad Ambiental de nuestro
Servicio Territorial, quienes realizaron una visita
de inspeccion, no encontrando ninguna disconfor-
midad.

Se contacto con los pediatras de todos los ninos de
la guarderia para iniciar una busqueda retrospecti-
va de casosy para solicitar coprocultivos a aquellos
ninos que hubieran tenido sintomas de GEA du-
rante el periodo del brote, asi como a nifios asinto-
maticos, a criterio del pediatra.

En el momento del brote, a la guarderia asistian en
total 39 ninos de hasta tres anos de edad, distri-
buidos en los siguientes grupos: seis bebés, 14 ni-
fos de uno a dos anos y 19 ninos mayores de dos
anos. Cuatro cuidadoras, todas ellas mujeres jove-
nes, se ocupaban de todas las actividades de la
guarderia. Habia un bano para los ninos mayores y
cambiadores en el aula de pequefnios y medianos.

Con respecto a la manipulacién de alimentos en la
guarderia, habia una cocina donde se preparaban
los purés para la comida. Los desayunos los lleva-
banlos nifios de sus casasy los biberones se prepa-
raban del siguiente modo: los ninos llevaban bibe-
rones con la medida adecuada de agua, se
calentaban en el microondas y se anadia la formu-
la lactea en polvo, y el cereal en su caso. Tanto la
formula lactea como el cereal estaban marcados
con el nombre de cada nifio y tenian el cacito dosi-
ficador dentro del bote.
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Tenemos constancia de que en la guarderia se uti-
liz6 un bote de formula lactea del lote presunta-
mente implicado en el brote supracomunitario;
este bote pertenecia a la nifia de cinco meses, que
fue la primera con sintomas del grupo de casos.
Cuando conocieron la alerta que se dio a la pobla-
cion, retiraron dicho bote.

Investigacion microbiolégica

Se procesaron 24 coprocultivos de alumnos de la
guarderia y dos correspondientes a dos hermanos
que no asistian a la misma. De los 26 procesados,
en 13 se aislé Salmonella (11 nifios de la guarderia
y los dos hermanos). Todas las salmonelas aisladas
excepto dos fueron enviadas al Centro Nacional de
Microbiologia (CNM) para su caracterizacion, en-
contrandose que todas ellas eran Salmonella sero-
var Poona 13,22:z:1,6, mostrando todos los aisla-
mientos los mismos patrones de electroforesis en
campo pulsado (PFGE). No tenemos datos sobre su
sensibilidad a antimicrobianos. En cuanto a la for-
mula lactea implicada, no se obtuvieron muestras
del bote que tom¢ la lactante afectada. En nueve
casos se realizaron coprocultivos de seguimiento.

Analisis estadistico

Los calculos basicos se hicieron utilizando el pro-
grama informatico Epidat” 3.1y las comparaciones
de las tasas se calcularon utilizando la prueba
exacta de Fisher.

RESULTADOS

Se encontraron 13 casos, ocho varones (61%) y cinco
mujeres (39%), de edades comprendidas entre los
cinco meses y los cinco afios (media de 21 meses).

La clinica fue de GEA, generalmente leve (ningtn
caso requirié ingreso hospitalario), siendo los sin-
tomas mas frecuentes la diarrea liquida (en un
caso con sangre), el dolor abdominal y la fiebre. No
se detectaron casos entre las cuidadoras ni entre
otros adultos convivientes de los casos.
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Tres de los 13 casos fueron asintomaticos (23%). En
la Tabla 1 se recogen las principales caracteristicas
de los casos.

Las tasas de ataque fueron: tasa de ataque global
del 28,2%; tasa de ataque en grupo de bebés del
33,3%; tasa de ataque en grupo de 1-2 anos del
35,7%; tasa de ataque en grupo de mayores de dos
anos del 21,1%. No se encontraron diferencias sig-
nificativas entre las tasas de ataque de los diferen-
tes grupos.

En cuanto a la distribucion temporal de los casos
sintomaticos (Fig. 1), la fecha de inicio de la clinica
se distribuyo entre el 14 de eneroy el 16 de marzo
de 2011.

El primer caso fue el del bebé que tomaba la for-
mula lactea adaptada asociada al brote supraco-
munitario. Para la distribucion temporoespacial de
los casos sintomaticos segun el aula a la que asis-
tian, a los dos nifios que no asistian a la guarderia
se les asignod al aula de sus respectivos hermanos.
En la Fig. 2 puede verse la distribucién temporal de
los casos, distribuida por aulas.

En cuanto a los resultados de los coprocultivos de
seguimiento, al menos el 56% continuaban positi-
vos a los 46 dias de iniciarse los sintomas.

DISCUSION

El serotipado de Salmonella es una herramienta
importante para la vigilancia epidemiologica por-
que, ademas de permitir evaluar los resultados de
las medidas de control sobre las fuentes de origen
animal y alimentario, posibilita el seguimiento de
tendencias y de cambios. Se utiliza ademas para
identificar las fuentes de infeccion y las vias de
transmision entre humanos y para dirigir nuevas
intervenciones y medidas de control.

A pesar del elevado nimero de serotipos de Salmo-
nella descritos, la mayoria de las infecciones en
humanos son causadas por un nimero limitado
de los mismos.

En el periodo 2010-2012, en los paises de la Unién
Europea y el Area Econémico Europeo (EEA), S. en-
teritidis y S. typhimurium representaron respecti-
vamente el 43% y el 24% de todos los aislamientos
serotipados, habiéndose observado cambios im-
portantes en la distribucion de los serotipos duran-
te dicho periodo. Algunos serotipos aumentaron
como consecuencia de brotes, como el producido
por S. thompson en 2012 en Holanda, asociado al
consumo de salmoén ahumado; el multinacional
entre agostode 2011y enero de 2013 causado por

Tabla 1. Caracteristicas de los casos

N.2 Edad Sexo | Sintomas Coprocultivo Relacién con la Consumo de la formula
guarderia lactea asociada al brote
supracomunitario
1 5 meses M Si Salmonella poona 13,22:2:1,6 | Asiste Si
2 24 meses M Si Salmonella poona 13,22:2:1,6 | Asiste No
3 |18 meses \ Si Salmonella poona 13,22:2:1,6 | Asiste No
4 |21 meses v Si Salmonella poona 13,22:2:1,6 | Asiste No
5 |13 meses v Si Salmonella poona 13,22:2:1,6 | Asiste No
6 |24 meses M Si Salmonella poona 13,22:2:1,6 | Asiste No
7 5 afos M Si Salmonella poona 13,22:2:1,6 | Asiste su hermano No
pequefio
11 meses V No Salmonella poona 13,22:2:1,6 | Asiste No
19meses | M No Salmonella poona 13,22:2:1,6 | Asiste No
10 |3afos v Si Salmonella poona 13,22:2:1,6 | Asiste No
11 |15 meses V No Salmonella poona 13,22:2:1,6 | Asiste No
12 | 7 meses V Si Salmonella spp Asiste su hermano No
mayor
13 |24 meses v Si Salmonella spp Asiste No
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Figura 1. Distribucién temporal de los casos sintomaticos
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na de produccion de pavo; y el debido a S. panama  te producido en Espafia y, precisamente, el hecho
en Alemania e Italia por consumo de algunos pro-  de que S. poona sea un serotipo muy poco frecuen-
ductos porcinos contaminados™®. te en nuestro pais* posibilité que, al igual que en

Figura 2. Distribucién temporoespacial de los casos sintomaticos
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brotes similares®* con microorganismos causales
poco habituales, el papel desempenado por los la-
boratorios de microbiologia y los Servicios de Vigi-
lancia Epidemiolédgica fuese fundamental para
detectar un brote que de otra forma podria haber
pasado desapercibido.

La investigacion, tanto epidemiolégica, como clini-
ca y microbioldgica, nos permitio vincular la apari-
cion, aparentemente aislada, de un caso de gas-
troenteritis por este patégeno en una nina en edad
escolar con un brote supracomunitario por Salmo-
nella poona en lactantes, ademas de descubrir la
existencia de un brote en una guarderia causado
por el mismo microorganismo.

Existe evidencia epidemiologica, sustentada en el
estudio de casos y controles realizado por el Centro
Nacional de Epidemiologia, de que el consumo de
formula lactea adaptada en polvo fue el mecanis-
mo de transmision de la infeccion en el caso de los
lactantes afectados en el brote supracomunitario®.

En los brotes causados por Salmonella la transmi-
sion de la misma se produce principalmente a tra-
vés del consumo de alimentos contaminados.
También es importante la transmision fecal-oral
de una persona a otra, especialmente cuando exis-

te diarreat?*®

y esta descrita especificamente Ia
contaminacién cruzada durante la manipulacion
de las formulas lacteas en polvo*’. Ademas, las
practicas de almacenamientoy de conservacion de
las mismas, una vez reconstituidas, pueden permi-
tir un rapido crecimiento bacteriano, amplificando
bajos niveles de contaminacion previos’. También
en brotes causados por otros enteropatégenos se
han detectado casos secundarios por transmision
persona a persona tras un inicio vinculado al con-

sumo de agua o alimentos?.

En nuestro caso consideramos que el brote se ini-
cio en la guarderia a partir de una lactante que
consumia una de las marcas de formula lactea im-
plicadas en el brote supracomunitario. El hecho de
que solo esta nina, entre todos los asistentes de la
guarderia, hubiese tomado la formula lactea con-
taminada, y la distribucién temporoespacial de los
casos, nos hace pensar que, a partir de esta lactan-
te, la Salmonella se propagé entre el resto de los
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nifos por contaminacién fecal-oral o por una posi-
ble manipulacion cruzada de los alimentos que se
preparaban en la cocina de la guarderia. Se llega-
ron a afectarincluso dos hermanos de alumnos del
centro que no asistian al mismo.

La transmision intrafamiliar de patégenos intesti-
nales esta bien documentada y se sabe que si un
miembro de la familia esta infectado puede estar-
lo hasta un tercio de los contactos familiares'?, con
tasas de transmision variables seguin el microorga-
nismo considerado?’*®. Nuestro caso indice, la
nifa en edad escolar, tenia un hermano asintoma-
tico que asistia a la guarderia y que la vincula epi-
demiolégicamente con el brote de la misma. De
forma parecida, se puede explicar la afectacion de
un lactante que ni consumia la férmula lactea con-
taminada ni acudia al centro, pero con un herma-
no en el mismoy, en este caso, ambos con copro-
cultivos positivos para Salmonella.

Es probable que en nuestro brote hubiese mas per-
sonas afectadas, incluyendo adultos, que no fue-
ron detectadas por varias razones posibles:

e Se produjo un cambio en el mecanismo de
transmision no sospechado inicialmente.

e Llainespecificidad y/o levedad de los sintomas
en algunos casos y los casos asintomaticos.
Todo ello pudo motivar que solo algunos de los
afectados acudieran a una consulta médica y
que incluso no se tomaran muestras para co-
procultivo en todos ellos y que, por tanto, no
pudieran cumplir la definicion de caso. Este he-
cho no es inusual incluso entre los lactantes,
una poblacion con mayor frecuencia de consul-
tas médicas*y ni siquiera tratandose de hospi-
tales pediatricos sofisticados’.

® Elhechode que se tratase de un brote relativa-
mente pequefio, con casos aparentemente es-
poradicos y que fueron vistos por diferentes
pediatras en distintos momentos, dificulté es-
tablecer una relacion entre ellos. Se ha descrito
en la literatura que son precisamente los brotes
pequenos los que tienden mas a pasar desaper-
cibidos, pese a que tedricamente son mas fre-
cuentes que los brotes masivos, especialmente



entre grupos pequenos, como seria el caso de
una guarderia o de una familia, por estar ex-
puestos a la misma fuente de infeccion*®.

En nuestro estudio, al menos el 56% de los casos
continuaban con coprocultivos positivos a los 46
dias deiniciarse los sintomas.Y es que sabemos que
las infecciones intestinales por Salmonella tienden
a ser prolongadas en ninos, quienes contindan ex-
cretando el microorganismo en las heces en ausen-
cia de clinica durante un tiempo mas prolongado
que los adultos™. Un estudio sueco demostré que
en un grupo de nifios de entre 0y 5 afos, el 18% de
ellos seguia excretando el microorganismo 12 se-
manas después de un episodio de gastroenteritis y
un 4% hasta seis meses después?®2.

Entendemos que la sensibilizacion y educacion de
los padres por parte de los pediatras y la colabora-
cion tanto de los padres como del personal de la
guarderia contribuyeron a limitar la extension del
brote. Asimismo, la busqueda activa de casos de
forma retrospectiva permitio localizar posibles fo-
cos de infeccion sobre los que aplicar medidas pre-
ventivas adecuadas.

Como limitaciones del estudio podemos senalar
que no pudieron recogerse coprocultivos en el per-
sonal de la guarderia y que tampoco pudieron rea-
lizarse coprocultivos de seguimiento en todos los
casos. También podria pensarse en un posible ses-
go de memoria, ya que la informacion sobre algu-
nos de los casos se recogio bastante tiempo des-
pués de que se hubieran producido.

A modo de conclusion, parece evidente que el bro-
te ocurrido en la guarderia fue producido por el
mismo microorganismo que el que causo el brote
supracomunitario y que la férmula lactea implica-
da en dicho brote fue el vehiculo de transmisién
que permitio la introduccion del microorganismo
en la guarderia, propagandose por otras vias entre
los alumnos de la misma.

Es importante mantener una vigilancia estrecha
de las GEA en ninos pequenos, sobre todo si asis-
ten a guarderias u otro tipo de instituciones cerra-
das, lo que, apoyado en un adecuado diagnostico
de laboratorio, permitira la rapida identificacion de
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un posible brote y la puesta en marcha de las me-
didas necesarias para su manejo y control.

Este tipo de brotes nos deben hacer reflexionar so-
bre la importancia del adecuado manejo de los ni-
fios en las guarderias, con especial atencién a la
manipulacion de los alimentos y a las medidas hi-
giénicas basicas que deben adoptarse de forma
universal, teniendo en cuenta la posibilidad de que
existan casos asintomaticos que se comporten
como fuentes de infeccion.

Entre estas medidas debemos incluir la correcta ma-
nipulacion de las formulas lacteas infantiles, insis-
tiendo en la importancia del lavado de manos, asi
como su almacenamiento en condiciones segurasy la
educacion sanitaria de los padres y cuidadores.

Consideramos ademas que hay que insistir en el es-
fuerzo que deberian realizar en la prevencion de esta
enfermedad todos los profesionales y sectores invo-
lucrados, sin olvidar la importancia del estricto cum-
plimiento de la normativa en seguridad alimentaria.

Conocer la epidemiologia y microbiologia de la en-
fermedad es imprescindible para poner en marcha
medidas preventivas dirigidas a disminuir su inci-
denciay resulta de la mayor importancia el mante-
nimiento de sistemas de vigilancia capaces de de-
tectar precozmente y alertar sobre la aparicion de
serotipos de Salmonella poco frecuentes.
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Outbreak of Salmonella poona in a nursery
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Introduction: during the first three months of 2011, a gastroenteritis outbreak caused by Sa/lmonella
poona was described in one of the Valladolid’s nurseries.

Objectives: to describe the epidemiologic characteristics of the outbreak, its relation between a supra-
community outbreak and its transmission mechanism.

Methods: a descriptive bidireccional study. Starting from an index case a database from the nursery of
the children records, the pediatrics and the microbiology records was done. The overall attack rate and
the epidemic curve from each classroom was calculated.

Results: thirteen cases between five months and five years old were found; all of them were asympto-
matic. The overall attack rate was 28,2% without significant difference between the classrooms. Sal-
monella poona 13,22:z:1,6 was found, and it was identical to that isolated in the national outbreak.

Conclusions: It seems that the nursery’s outbreak was caused by the same organism related to the
supracommunity outbreak and the powdered infant formula was the vehicle involved in the transmis-
sion and it allowed the introduction of the organism in the nursery spreading through other pathways
between students.

Palabras clave:

e Salmonella poona
e Formula lactea
adaptada

e Guarderia

* Brote epidémico

e Gastroenteritis

Resumen

Brote por Salmonella serovar Poona en una guarderia

Introduccidn: se describe un brote de gastroenteritis causada por Salmonella poona en una guarderia
infantil en la ciudad de Valladolid (Espafia) en los primeros tres meses del afio 2011.

Objetivos: describir las caracteristicas epidemiolégicas del brote, su relacion con un brote supracomu-
nitario declarado en Espaia en 2010 y analizar el mecanismo de transmision.

Métodos: se realizé un estudio descriptivo bidireccional. Partiendo del caso indice, se elaboré una base
de datos con la totalidad de nifios asistentes a la guarderia y se completé con la informacion recibida
de los pediatras y con la informacién microbiolégica. Se calcularon tasas de ataque por aulas y curva
epidémica.

Resultados: se encontraron 13 casos, de edades comprendidas entre los cinco meses y los cinco afios,
tres de los cuales fueron asintométicos. La tasa de ataque global en la guarderia fue del 28,2%, no
encontrandose diferencias significativas entre las diferentes aulas. Todas las salmonelas aisladas excep-
to dos fueron enviadas al Centro Nacional de Microbiologia (CNM) para su caracterizacion, identifican-
dose todas ellas como Salmonella poona 13,22:z:1,6, idéntica a la aislada en el brote nacional.

Conclusiones: parece evidente que el brote ocurrido en la guarderia fue producido por el mismo mi-
croorganismo que el que causo el brote supracomunitario y que la férmula lactea implicada en dicho
brote fue el vehiculo de transmision que permitié la introduccién del microorganismo en la guarderia,
propagéandose por otras vias entre los alumnos de la misma.
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INTRODUCTION

Diseases transmitted by the faecal-oral route have
given rise to food-related outbreaks on numerous
occasions. The literature also provides numerous
examples of outbreaks in which primary cases
caused by the consumption of a food lead to sec-
ondary cases transmitted by the faecal-oral route
in specific population subsets.

Salmonella is one of the most frequent causes of
foodborne gastroenteritis. Within this genus, Sal-
monella enterica serotype poona is one of the more
than two thousand Salmonella serotypes that
cause disease in humans.>? It belongs to group G
in the Kauffman-White classification and its anti-
genic formulais 13,22:z:1,6. It is an infrequent se-
rotype, both in Spain* and in countries with a sim-
ilar level of development in health care. In the
United States, it accounted for 1% of human Sal-
monella isolates reported in 2001.

Some outbreaks of S. poona associated to con-
sumption of cantaloupe have been described in
the scientific literature,® but so far there was no
known outbreak of S. poona in infants related to
consumption of a powdered infant formula.* We
know of outbreaks in infants with different trans-
mission routes, such as the one documented in a
neonatal unit in the United States whose point
source was an infected mother.!

Although there are sterile, liquid, ready-to-use ar-
tificial formulas in the market, powdered formulas
continue to be the type used most frequently to
feed infants. These powdered products are not
sterile and may be contaminated with pathogens
due to improper manufacturing, storage, or han-
dling conditions. Salmonella enterica and Entero-
bacter sakazakii are the microorganisms that pose
the highest risk of contamination.*®

In the past few years, Salmonella serotypes other
than S. poona have caused outbreaks in infants as-
sociated with the consumption of artificial formu-
la, some of them in Spain. Thus, there have been
reports of outbreaks by S. ealing (United Kingdom,
1985), S. tennessee (United States and Canada,

Rev Pediatr Aten Primaria. 2016;18:35-43
ISSN: 1139-7632 * www.pap.es

1993), S. virchow (Spain, 1994), S. anatum (United
Kingdom and France, 1996-1997), S. london (Ko-
rea, 2000), S. agona (France, 2004-2005), S. give
(France, 2008) and S. kedougou (Spain, 2008). Most
of these outbreaks were detected because the im-
plicated Salmonella strains were atypical.»"~?

In the context of an outbreak of supracommunity
interest (affecting more than one of Spain’s au-
tonomous communities) of Salmonella poona that
occurred in Spain in 2010, involved infants* (33
cases were reported in Valladolid) and was associ-
ated with the consumption of a specific lot of one
brand of powdered formula, we found a group of
cases that were linked by attending a nursery
where there had been an initial case, an infant
aged 5 months, that was the only one with expo-
sure to the artificial formula that was the suspect-
ed source of infection.

Our objectives in this study were to describe the
epidemiological characteristics of an outbreak of
Salmonella poona in a nursery and its relationship
with the outbreak of supracommunity interest in
Spain, and to analyse the transmission mecha-
nismthat led to the infection of older children that
had not been exposed to the artificial formula that
was believed to be contaminated.

MATERIALS AND METHODS

Type of study: bidirectional (retrospective and pro-
spective) descriptive study.

Case definition: individual with a stool culture
positive for Salmonella in the first five months of
2011, with or without symptoms and with an epi-
demiological link to the nursery.

Epidemiological investigation

SinceJanuary 2011, the Section of Epidemiology of
the Servicio Territorial de Sanidad (Territorial Ser-
vice of Health) of Valladolid collaborated in the in-
vestigation of the outbreak of supracommunity
interest of acute gastroenteritis (AGE) due to Sal-
monella poona in infants.



The case of a girl aged 5 years with AGE due to Sal-
monella poona caught our attention, as this was
an atypical causative agent, and led to us focusing
on several cases in non-infant children that
seemed to have no epidemiological relationship to
the contaminated formula that had been identi-
fied as the potential source of infection. Starting
from this case, we investigated its personal char-
acteristics and found that this girl had a 13-month-
old brother that had not had any clinical manifes-
tations of gastroenteritis and had not consumed
the suspected artificial formula. However, this boy
attended the same nursery as another infant diag-
nosed with AGE due to Salmonella poona.

Continuing the investigation, we found more cas-
es related to the nursery. We reported our findings
to the Section of Food Hygiene and Environmental
Health of our Territorial Service, and they conduct-
ed an inspection of the facilities that revealed no
irregularities.

We contacted the paediatricians of all the children
enrolled in the nursery to perform a retrospective
search for cases and to request stool cultures for
any children that had shown symptoms of AGE
during the outbreak period and also for asympto-
matic children based on the judgment of the pae-
diatrician.

At the time of the outbreak, a total of 39 children
aged up to 3 years were enrolled in the nursery and
distributed in the following groups: six infants, 14
toddlers aged 1 to 2 years, and 19 children older
than 2 years. Four staff, all of them young women,
were responsible for all the tasks in the nursery.
The nursery had one bathroom for the older chil-
dren and changing stations in the infant and tod-
dler classrooms.

When it came to food handling, the nursery had a
kitchen where the staff prepared blended foods for
lunch. Children brought breakfast from their
homes and the bottles were prepared as follows:
children brought the bottles with the adequate
amounts of water, the staff heated the bottles in
the microwave, and then added powdered formu-
la, and, if applicable, the cereal. Both formula and
cereal containers were marked with the name of
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each child and had the corresponding dosing
scoops inside.

We found evidence that one container from the lot
of artificial formula suspected in the outbreak of
supracommunity interest was used in the nursery;
the container belonged to the 5-month-old girl
that had shown symptoms first in the group of
cases. When the staff became aware of the alert
that had been issued, they removed the container.

Microbiological investigation

Twenty-four stool samples taken from children en-
rolled in the nursery and two from siblings that did
not attend the centre were cultured. Salmonella
was isolated from 13 out of the 26 stool cultures
(11 corresponded to children enrolled in the nurs-
ery and 2 to siblings). All the Salmonella isolates
were submitted to the Centro Nacional de Micro-
biologia (National Centre of Microbiology [CNM])
for serotyping, and all were found to correspond to
Salmonella serotype poona 13,22:z:1,6, with all
isolates presenting the same patterns in pulse-
field gel electrophoresis (PFGE). We have no data
on their sensitivity to antimicrobials. We did not
obtain samples from the container of suspected
formula that had been used by the infected infant.
Follow-up stool cultures were performed in nine
cases.

Statistical analysis

We performed the basic calculations with the soft-
ware Epidat® 3.1 and compared proportions by
means of Fisher’s exact test.

RESULTS

We identified 13 cases, eight in males (61%) and
five in females (39%), with ages ranging between
5 months and 5 years (mean, 21 months).

The clinical manifestations were those of AGE,
usually mild (no cases required hospital admis-
sion), and the most frequent symptoms were lig-
uid stools (in one case with blood), abdominal pain
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and fever. We did not identify any cases among the
nursery staff or other adults in close contact with
the cases.

Three of the thirteen cases were asymptomatic
(23%). Table 1 summarises the main characteris-
tics of the cases.

The attack rates were the following: overall attack
rate, 28.2%; attack rate in the infant group, 33.3%;
attack rate in the 1-2 year old group, 35.7%; attack
rate in the older than 2 years group, 21.1%. The dif-
ferences between the attack rates of the different
groups were not statistically significant.

As for the temporal distribution of symptomatic
cases (Figure 1), the dates of the onset of symptoms
ranged between January 14 and March 16, 2011.

The first case was that of the infant that was tak-
ing the artificial formula associated with the su-
pracommunity outbreak. When we analysed the
distribution in space and time of symptomatic
cases by classroom, we included the two children
that did not attend the nursery in the classrooms
of their respective siblings. Figure 2 shows the
temporal distribution of cases by classroom.

The results of follow-up stool cultures showed
that at least 56% continued to be positive for Sal-
monella 46 days after the onset of symptoms.

DISCUSSION

Salmonella serotyping is an important tool in epi-
demiological surveillance, as it not only allows the
assessment of the outcomes of control measures
applied to animal and food sources of infection,
but also the detection of trends and shifts. It is also
used to identify sources of infection and person-
to-person routes of transmission and to develop
new interventions and control measures.

Although a great number of Salmonella strains
have been described, most infections in humans
are caused by a few of them.

In the 2010-2012 period, S. enteritidis and S. typh-
imurium accounted, respectively, for 43% and 24%
of all serotyped isolates in countries of the Euro-
pean Union and the European Economic Area (EEA),
while significant shifts in the serotype distribution
were observed in the same period. The prevalence
of some serotypes increased due to outbreaks, such
as a S. thompson outbreak in the Netherlands in
2012 associated with the consumption of smoked
salmon, a multinational outbreak of S. stanley be-
tween August 2011 and January 2013 linked to
contamination in the manufacturing process of
turkey products; and a S. panama outbreak in

Table 1. Characteristics of the cases

N. Age Sex | Symptoms Stool culture Relationship to Consumption of artificial
nursery formula implicated in
supracommunity outbreak
1 |5 months F Yes Salmonella poona 13,22:2:1,6 Enrolled Yes
2 | 24 months F Yes Salmonella Poona 13,22:2:1,6 Enrolled No
3 |18months | M Yes Salmonella poona 13,22:z:1,6 | Enrolled No
4 |[21months | M Yes Salmonella poona 13,22:z:1,6 | Enrolled No
5 |13months | M Yes Salmonella poona 13,22:2:1,6 | Enrolled No
6 |24 months F Yes Salmonella poona 13,22:2:1,6 Enrolled No
7 |5years F Yes Salmonella poona 13,22:2:1,6 | Younger sibling No
enrolled
8 |1lmonths | M No Salmonella poona 13,22:2:1,6 | Enrolled No
9 |19 months F No Salmonella poona 13,22:2:1,6 | Enrolled No
10 |3years M Yes Salmonella poona 13,22:2:1,6 | Enrolled No
11 |15 months M No Salmonella poona 13,22:2:1,6 Enrolled No
12 | 7 months M Yes Salmonella spp Older sibling No
enrolled
13 |24 months | M Yes Salmonella spp Enrolled No
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Figure 1. Temporal distribution of symptomatic cases
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partments played an essential role in detecting an
outbreak that could otherwise have gone unno-
ticed.

The epidemiological, clinical and microbiological
investigation allowed us to link an apparently spo-
radic case of gastroenteritis due to this pathogen
in a school-aged girl with a supracommunity out-
break of Salmonella poona in infants, and to dis-
cover the existence of an outbreak caused by the
same organism in a nursery.

There is epidemiological evidence, supported by a
case and control study conducted by the Centro
Nacional de Epidemiologia (National Centre of
Epidemiology), that consumption of the powdered
artificial formula was the source of infection in the
infants affected by the outbreak of supracommu-
nity interest.*

In outbreaks caused by Salmonella, transmission
mainly occurs through the consumption of con-
taminated foods. Person-to-person transmission
through the faecal-oral route is also significant,

12-15 and

especially in the presence of diarrhoea,
cross-contamination during the handling of pow-
dered artificial formulas has been previously de-
scribed in the literature.*’ Furthermore, the ways
in which reconstituted formula is stored and pre-
served may allow rapid bacterial growth, amplify-
ing a previously low level of contamination.” Sec-
ondary person-to-person transmission of
diseases initially linked to the consumption of
contaminated food or water has also been de-
scribed in outbreaks caused by other enteropath-
ogens.*®

In this case, we think that the outbreak started in
the nursery with an infant that was being fed one
of the brands of formula implicated in the out-
break of supracommunity interest. The fact that
this girl was the only one among all the children
that attended the nursery that had consumed con-
taminated formula and the temporal and spatial
distribution of cases suggest that she was the
point source from which Salmonella spread to the
other children by the faecal-oral route or possibly
by cross-contamination during food preparation in
the kitchen of the nursery. The disease even
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reached two siblings of children enrolled in the
nursery that did not attend it.

The intrafamilial transmission of intestinal patho-
gens has been well documented, and it is known
that if a member of the family is infected, up to
one third of family close contacts may be infected
too,*? with transmission rates varying depending
on the causative pathogen.*”*? Our index case, the
school-aged girl, had an asymptomatic brother
that attended the nursery and that connected her
epidemiologically to the outbreak in that facility.
Similarly, the contagion of an infant that did not
consume the contaminated formula nor attended
the nursery can be explained by having a brother
that did attend it, with both the infant and the
brother having stool cultures positive for Salmo-
nella.

It is likely that more individuals, including adults,
were affected by this outbreak and were not iden-
tified due to various reasons:

® Aninitially unexpected change in the mecha-
nism of transmission.

e The nonspecific and/or mild nature of symp-
toms in some cases, as well as the presence of
asymptomatic cases. Due tothese reasons, it is
possible that some of the affected individuals
did not seek medical care, and that among
those that did, some would not have had a
stool sample collected for culture, and there-
fore would not have met the criteria for the
definition of a case. This is not an unusual oc-
currence, even in infants, a population that re-
ceives medical care more often, * or in very so-
phisticated paediatric hospitals.”

e The fact that this was a relatively small out-
break, with cases that seemed sporadic and
which were managed by different paediatri-
cians at different times, made it difficult to es-
tablish a connection between them. Based on
the literature, it is precisely small outbreaks
that are most likely to go undetected, even
though in theory they are much more frequent
than massive outbreaks, especially in small
groups of people, such those in a nursery or a



family, that are exposed to the same source of
infection.'®

In our study, at least 56% of patients continued to
have positive stool cultures 46 days after the onset
of symptoms. It is well known that intestinal infec-
tions by Salmonella tend to be protracted in chil-
dren, who continue to shed this organism in their
faeces in the absence of clinical manifestations for
longer periods than adults.** A study conducted in
Sweden on a group of children aged 0 to 5 years
showed that 18% of them continued to shed Sal-
monella bacteria twelve weeks after an episode of
gastroenteritis, and 4% continued for six

months.2%2

We believe that the work of paediatricians in rais-
ing awareness and educating parents, as well as
the collaboration of the parents and the nursery
staff, contributed to containing the spread of the
outbreak. Furthermore, the active retrospective
search for cases allowed the identification of pos-
sible sources of infection, which in turn allowed
the implementation of appropriate preventive
measures.

Some of the limitations of the study were the ina-
bility to collect stool culture samples from the
nursery staff and of performing follow-up stool
culturesin all clinically significant cases. The study
may also be affected by recall bias, as the informa-
tion for some of the cases was collected long after
they had happened.

To conclude, it seems evident that the outbreak in
the nursery was caused by the same pathogen
that had caused the outbreak of supracommunity
interest, and that the artificial formula implicated
in that outbreak was the source of infection that
brought the pathogen into the nursery, which then
was transmitted by other routes among the chil-
dren that attended the centre.

It is important that cases of AGE in young children
are monitored closely, especially if they attend
nurseries or other types of indoor facilities. Com-
bined with appropriate diagnostic testing, this
would allow the early identification of a potential
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outbreak and the implementation of the measures
required to manage and control it.

This kind of outbreak calls our attention to the im-
portance of adequately managing children in
nurseries, with particular emphasis on the basic
hygiene and food handling measures that should
be universally implemented, keeping in mind the
possibility of asymptomatic cases that work as
sources of infection.

One such measure is the correct handling of infant
formulas, emphasising the importance of hand-
washing, safe storage conditions, and the health
education of parents and caregivers.

We also want to underscore the need for profes-
sionals and all involved sectors to make a concert-
ed effort to prevent this disease, while keeping in
mind the importance of strict adherence to food
safety legislation.

In order to implement preventive measures to re-
duce the incidence of this disease, it is essential
that we understand its epidemiology and microbi-
ology, as is maintaining surveillance systems that
can detect the emergence of atypical Salmonella
strains and issue the corresponding alerts.
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