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CLAUDIA DEL PILAR MONTOYA ARIAS, mayor de edad y vecina de Bogotd
D.C., identificada tal como aparece al pie de mi firma, en mi
caracter de apoderada del Solicitante, presento respuesta al Oficio

No. 12504 dentro del término legal.

E1l Sclicitante menciona que esta respuesta al Oficio No. 12504 en
parte contiene lo presentado por el Solicitante en entrevista que se
sostuvo con el Examinador en las instalaciones de la Superintendencia

de Industria y Comercio, el dia 27 de Octubre de 2010 a las 10 AM.

Esta respuesta sigue la numeracidén que el Examinador dio al Oficio

12504.



OBSERVACION CON RELACION AL FPUNTO:

2. OBJETO DE LA INVENCION

FEl Examinador, con respecto a la solucidén del problema técnico
planteado, .escribe: “Solucién: un kit para realizar la prueba de
aliento, para la deteccidén de microorganismos patdgenos, que no
requiere soluciones de acido citrico y elimina la presencia de urea
residual en la_cavidad oral”.

* .
El Sdlicitante respetuosamente menciona dicha solucidn esta

incompleta y que se debe extender como sigue:

Solucidn: un kit- para realizar la prueba de aliento, para la

deteccidn de microorganismos patdgenos, gue no requiere soluciones de

dcido citrico y elimina la presencia de urea residual en la cavidad

'y,

oral (eliminando asi Los falsos positivos para  obtener una

gensibilidad del 100%), al mismo tiempo gque no se detectan falsos

negativos para obtener también una especificidad del 100%.

OBSERVACIONES CON RELACION A LOS PUNTOS:

3. DE LA SOLICITUD DE PATENTE

3.1 Descripcién (articulo 28 D, 486)

El Examinador escribe: “Por lo presentado en la tabla (I), se asume
gque el protocolo (I), es el del kit solicitado y el (II) el kit del

estado de la técnica”.
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El Solicitante respetuosamente indica que el protocolo (I)
corresponde a los pasos. del método que se describe en la descripcién
de la solicitud en la seccidn titulada “DESCRIPCION DETALLADA DE LA
INVENCION”, péarrafo 00011. EL Solicitante tiene claro que dicho
método no fue reivindicado, pero si se reivindicdé el kit que

corresponde a dicho método.

3.2 Reivindicaciones (articulo 30 D 486)

El Examinador escribe: “La reivindicacidén 13, estd caracterizada por
el microorganismo Helicobacter pylori, el cual no hace parte de dicho

kit”.

ElLL. Solicitante respetuosamente indica que el Examinador se esté
refiriendo a la reivindicacién 13 de la traduccién del documento de
prioridad, que corresponde a la reivindicacién 8 del documento de
solicitud radicado en Colombia. EL Solicitante comenta que la
reivindicacién 8 del documento de solicitud radicado depende de la
reivindicacién 5 que depende de la reivindicacidén 1. Por lo tanto la
reivindicacién 8 entra a hacer parte de la reivindicacidén 1 que si
contiene un kit, en donde la reivindicacién 8 define la materia (el
kit) de la reivindicacidén 1 al definir un detalle adicional
cualitativo de dicha materia o kit, en donde el detalle adicional

cualitativo se refiere a la intencidén de uso de dicho kit.
OBSERVACIONES EN RELACION AL PUNTO:
4. EXCEPCION A LA PATENTABILIDAD (articulo 20 D486 literal d)

El Examinador escribe: “Las reivindicaciones 1-5, no son patentables

de acuerdo al presente articulo”.



El Solicitante respetuosamente indica que el Examinador se refiere a
las reivindicaciones 1-5 de la traducciéon del documento de prioridad
en donde dichas reilvindicaciones no se incluyeron en las
reivindicaciones de la solicitud de patente radicada en Colombia. La
solicitud de patente radicada en Colombia contiene solo las
reivindicaciones 1 - 8, en donde las reivindicaciones 1 - 8 del 1la
solicitud de patente radicada en Colombia corresponden a las

reivindicaciones 6 - 13 del documento de prioridad.

OBSERVACIONES EN RELACION AL PUNTO:

5. ANALISIS DE LA OPOSICION: (articulo 43 D 486)

EL Examinador, con respecto al argumento de la oposicién alega que el
kit de la solicitud carece de novedad y nivel inventivo, concluye:
“Esta oficina considera que el kit de la solicitud, es nuevo frente
al patentado, porgque incluye un recipiente con agqua. No obstante no
tiene nivel inventivo frente al ya divulgado,'porque no se evidencia
un efecto sorprendente logrado por esa diferencia. Por lo anterior se

declara fundada la oposiciodon”.

En adicidén, El Examinador hace énfasis: ™. . . el kit reclamado es
diferente del divulgadeo, en que el primero contiene un recipiente

con agua, por lo tanto se considera nuevo”.

El Solicitante esta de acuerdo con el Examinador con respecto a que
el kit reivindicado tiene novedad. Sin embargo el Solicitante
respetuosamente estd en desacuerdo, en relacidén al nivel inventivo

del kit, con la conclusién del Examinador. En esta respuesta el

¥



Solicitante presenta argumentos que muestran que el kit reivindicado

si tiene nivel inventivo,
Siguiendo con el punto 5.:

Fl Examinador escribe: Se aclara que las diferencias entre los dos
kit se basan en las caracteristicas esenciales que definen a cada uno
y no en resultados a alcanzar: no obstante, se hacen las siguientes
aclaraciones con respecto a las diferencias citadas por el

Solicitante:”

El Solicitante respetuosamente responde que en el arte técnico del
invento, “PRUEBAS DE DIAGNOSTICO MEDICO', kits para pruebas
diagnosticas se comparan de acuerdo a la ventaja técnica de cada uno
de los componeﬁtes de los kits comparados, en donde la ventaja
técnica se mide en términos de que tan buena es la prueba diagnéstica

que se haga con los kits comparados.

El Examinador, siguiendo con el punto 5, hace las aclaraciones a
través de una tabla, en donde la aclaracidén del Examinador aparece en
la tercera columna de dicha tabla. La primera columna de la tabla
contiene el argumento del Solicitante, la segunda columna se refiere
al Tau-Kit de ISOMED. Las filas de la tabla se presentan en forma
fragmentada siguiendo el mismo orden del Examinador, en donde el

Solicitante responde a cada fila o subgrupo de filas como sigue:

SOLICITANTE Tau-Kit de Isomed (D1) Respuesta del Examinador
al Solicitante

Utiliza baja dosis de urea marcada | Utiliza alta dosis de urea marcada | L.a dosis de urea de D1 es 0.15%
con C13 50 mg con C 13 100 mg (reiv 12) y la del Kit reclamado es
0.33%, es mas baja la de D1

En respuesta el Solicitante indica que segin la reivindicacién 12 de

D1 las dosis de D1 es 75-100mg Urea/20-50ml mientras que la dosis del
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Kit de la solicitud es 15-50mg Urea/15-50ml (Reivindicacidén 2 del

Solicitante). Respetuosamente, se le indica al Examinador que su
apreciacién no es correcta. El kit de la solicitud presenta rangos
menores (del 50% o menos que D1) y diferentes a DI. El Scolicitante

manifiesta que el Examinador cometid un error de buena fe, ya gue no
eg posible llegar a los porcentajes que él muestra de acuerdo a los
numeros presentados en la reivindicacidén 12 de D1 y la reivindicacién

2 del Solicitante.

Con respecto a las siguientes filas de la tabla:

._

No utiliza acido citrico Utiliza 3,2g de acido citrico
comprende; de esta manera, puede
comprender ofro elemento como el
acido citrico de D1; ademas en D1,
se menciona que la ureasa
producida por el Helicobacter Pylori,
se degrada a bicarbonato y este a
su vez a CO2 (que se recoge en el
segundo recipiente para analizar y
determinar la  presencia  del
microorganismo) y agua en el
medio acido del estomago, lo cual
puede sugerir la no presencia de
este acido (folio 260, pg3), D1,
también menciona cual es el
objetivo de la presencia del &cido
citrico en el Kit, divulgado (folio 255,
columna 4, lineas 5-9), y no se
. observa una ventaja por la no

presencia de este acido en el kit
reclamado

Riesgo para el pacienteﬁesgo para el paciente: Nauseas y |A pesar de que no es una
absolutamente inocua vomito, sobre todo en nifios y | caracteristica esencial del kit, ya
aumento de la hiperacidez gastrica| D1, mencionaba las ventajas del
en pacientes con sintomas de|mismo (folio 256, lineas 20-23).

dispepsia y ulceras

No altera la fisiologia gastrica A pesar de que no es una
caracteristica esencial del kit, ya
D1, mencionaba las ventajas del
mismo (folio 256, lineas 20-23)

El Solicitante, establece en respuesta a lo escrito por el Examinador
en 1la tercera c¢olumna y en respuesta al Examinador durante 1la
entrevista que el Solicitante sostuvo con él, en relacién al papel de
Acido Citrico en D1, © en otras pruebas de aliento con urea marcada

para detectar Helicobacter pylori:
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A) en relacidén a “no se observa una ventaja por la no presencia de
este acido en el kit reclamado” (por parte del Examinador), el
Solicitante indica gue las ventajas técnicas del kit del Solicitante
son precisamente la carencia de riesgo debido a que la prueba que se
hace con el kit del Solicitante es absolutamente inocua y que la
prueba que se hace con el kit del Solicitante no altera la fisiologia

gastrica;

B) en relacién a la pregunta del Examinador con respecto a la
necesidad del acido c¢itrico en las pruebas de aliento con urea
marcada para detectar Hellicobacter pylori, El Solicitante establece
gque en el estado de la técnica hay referencias posteriores a D1, que
claramente recomiendan la omisidn del uso del acido citrico en 1la
prueba de aliento con urea marcada para la deteccidn del Helicobacter
-Pylori. Especificamente, “Por lo tanto, para el diagnostico de la
infeccidén por Helicobacter Pylori en pacientes no-tratados, solucién
de acido c¢itrico en un protocolo de prueba de aliento con 13C-Urea
puede ser omitido” (texto original en Ingles: “Therefore, for the
diagnosis of Helicobacter pylori infection in untreated patients,
citric acid solution 1in 13C-urea Dbreath test protocol can be
omitted”.) (J.P. Gisbert et al. 13C-Urea Breath Test for the Diagnosis
of Helcobacter pylori Infection Before Treatment: 1is Citric Acia
Necessary?, Digestive and Liver Disease, 32:20-24, Abstracto, parrafo
5, 2000 - Se adjunta copia de esta referencia con citacién
resaltada) . Otra referencia, posterior a D1, dice que estudios
recientes han sugerido que el acido citrico, como comida de prueba,
puede no ser necesario (“Citric acid has been proposed as the best
test meal. However, recent studies have suggested a test meal may not
be necessary”.) (W.M. Wong et al., 13C-Urea Breath Test without a

Test Mea 1is highly Accurate for the Detection of Helicobacter pylori
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Infection in Chinese. Ailment Pharmacol  Ther, 14:1353-1358,
Abstracto, 2000 - Se adjunta copia de esta referencia con citacidnes
resaltadas). La misma referencia, W.M. Wong et al., tambien dice: ™
Se ha mostrado que la prueba de aliento con 13C-urea a los 10 minutos
fueron no-afectados por el uso de una comida de prueba mientras los
valores fueron significantemente mayores a los 30 minutos v mds tarde
en su estudio.”

(It has been shown that 13C-UBTs at 10 min were unaffected by the use
of test meal while values were significantly greater at 30 min and
later in their study”). (ver W.M. Wong, pagina 1357, segunda columna,
cuarta linea primer parrafo - resaltado con marcador). Bl
Solicitante explica que esto quiere decir que si la comida de prueba
(Acido citrico) tiene algun efecto en mejorar losﬂresultados de 1la
prueba de aliento con Urea marcada, el efecto seria a los treinta
minutos o después. Efecto del acido citrico que seria completamente
innecesario para la prueba con el kit reclamado Protocolo I) del
Solicitante, ya que el efecto de la cantidad adecuada de agua del kit
del Solicitante se da inmediatamente con resultados del 100% en todos
los parédmetros a los 10 minutos. El1 100% en todos los parametros es
un resultado gue no se puede mejorar. Por lo tanto, el acido citrico
no es de ninguna ayuda para la prueba con el kit del Solicitante, vy
menos,-si el efecto del acido citrico, ademéds de ser nulo, se daria a
los 30 minutos, 20 minutos después de que se han obtenido los mejores
resultados con la prueba con el kit del Solicitante.

Ademas, la referencia de W.M. Wong et al., en su conclusidén dice que
“el protocolo de baja dosis sin una comida de prueba (citric acid)
fue altamente precisa en el diagnostico de la infeccidn por H. pylori
en la poblacidén China”. (This low dose protocol without a test meal
was highly accurate in the diagnosis of H. pylori infection in a
Chinese population”.) (ver W.M. Wong, pagina 1357, segunda columna,

guinta linea segundo parrafo - resaltado con marcador).
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Con respecto a la siguiente fila de la tabla:

Con la forma de
como “un trago fuerte” que se “pasa | productoras de ureasa en la boca y | caracteristica esencial del kit, ya, en

rapidamente” con 200 mL de agua en la orofaringe el estado del arte D2 WO9614091,
se eliminan los falsos positivos advertia la posibilidad de falsos
relacionados con bacterias positivos (folio 260, lineas 20-23).

productoras de ureasa en la boca y
en la orofaringe

E1l Solicitante afirma gue el hecho de que el arte previo mencione la
posibilidad de falsos positivos, no significa gue el inmenso problema
de los falsos positivos lo resuelva el arte previo, como solo se
resuelve mediante el uso del recipiente con agua del kit de 1la
solicitud, en donde el recipiente se usa especificamente para un paso
especifico que soluciona, al limpiar las bacterias residuales de la
boca y orofaringe gque tienen ureasa, la causa de dichos falsos
positivos. Por lo tanto, se puede concluir, que si hay una ventaja
técnica dada por dicho componente del kit (el recipiente con agua) lo
que implicaria que la inclusidn en el kit reivindicado_del.recipiente

con agua, ademds de tener novedad, también tiene nivel inventivo.

Con respecto a la siguiente fila de la tabla:

Estimula el contacto de la urea|Falsos negativos
marcada con C13 con la totalidad | distribucion de la urea en la mucosa | caracteristica esencial del kit, ya, en

de la mucosa gastrica.. en la|gastrica el estado del arte D2 W09614091,
solucion acuosa que se forma en el advertia que reduce los falsos
estémago. negativos (folio 261, lineas 28-29)

El Solicitante le indica respetucsamente al Examinador gque en una
referencia posterior a D2, se refuta completamente citacién
mencionada de D2 (1994-96), en donde D2 se refiere a tabletas.

Lo aceptado ahora en el arte previo es que las tabletas tienden a no

permanecer por mucho tiempo en el estomage lo gque no da tiempo para

que se disuelvan, causando asi falsos negativos (Qhara 2004, ver
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abajo), lo gque no sucede en el caso de la solicitud, gracias al uso

del agua del recipiente de el kit reivindicado del Solicitante, lo

que causa gue la urea se disuelva inmediatamente en el estomago

eliminando la posibilidad de falsos negativos. “numeros sugieren que

las tabletas con 13C-urea (UBIT) pueden no haber permanecido por un
periodo suficientemente largo en el estomago, pasandc hacia el
duodenc antes de disolverse, asi causando el resultado falso
negativo”. (“These numbers suggest that the UBIT tablets may have not
have remained for a sufficiently long period in the stomach, passing
out into the duodenum before dissolving, thusl causing the false-
negative result”.) Shuichi Ohara et al., Comparison between a new
13C-Urea Breath Test, using a Film-Coated Tablets, and the
Conventional 13C-Urea Breath Test for the Detection of Helicobacter
pylori Infection, J. Gastroenterol, 39:621-628, pagina 627, Columna

1, ultimo parrafo, 2004 - Referencia adjunta con citacion resaltada).

Con respecto a la siguiente fila de la tabla:

A pesar de que no es una
caracteristica esencial del Kit, en la
descripcién de la solicitud (folio 73)
se muestra que ambas pruebas
tiene duracion de 30 minutos.

Es coﬁ; (ﬁO ff{i_r;utos)

El Solicitante responde respetuosamente que la conclusidén del
Examinador no es correcta, ya que en el Folio 73 se puede observar
que a los 10 minutos el protocolo I, en donde se usa el Kit
reivindicado por el Solicitante se da un resultado del 100% cuando se
analizan todos los parametros. En cambio, en el protocolo II, aun a
los 30 minutos se siguen obteniendo resultados por debajo del 100%.
Esto indica que no hay problema si la prueba del protocolo I se hace
en solo 10 minutos ya que el resultado es 100%. No se puede afirmar

lo mismo de la prueba del protocolo II. Por lo tanto, el Solicitante
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afirma que debido a que la prueba con el Kit reivindicado del
Solicitante se puede hacer en menos tiempo que en las referencias

citada por el Examinador, dicho kit tiene nivel inventivo.

Con respecto a la siguiente fila de la tabla:

Sensibilidad 100% Sensibilidad 94.3% A pesar de que no e€s una
caracteristica esencial del kit, en la
tabla (1), folio 73, pg 12, se muestra
una sensibilidad de 97,83% (folio
74, pg 13), y no se evidencia a que
caracteristica esencial diferente
del kit divulgado, se debe esa
pequefiisima diferencia.

Especificidad 100% Especificidad 96,3% A pesar de que no es una
caracteristica esencial del kit, en el
folio 74, el Solicitante concluye que
la sensibilidad del método conocido
es de 97.83% frente al 100% con el
kit solicitado, lo cual no muestra
que el kit reivindicado dé un efecto

J_ sorprendente

El Solicitante indica gue el Examinador no aprecia. la inmensa
diferencia cuande afirma gque “A pesar de que no es una caracteristica
esencial del kit, en la tabla (I), folio 73, pg 12, se muestra una
sensibilidad de 97,83% (folio 74, pg 13), y no se evidencia a- que
caracteristica esencial diferente del kit divulgado, se debe esa
pequefiisima diferencia” ya que el Examinador desconoce que la
diferencia del 2.13% en sensibilidad entre la prueba con el kit del
Solicitante y el protocolo II es una diferencia inmensa que se
traduce en que de cada 100 pacientes que se someten a la prueba méas
de 2 van a ser diagnosticados falsamente como infectados con H.
Pylori. La diferencia es inmensa sl se tiene en cuenta que en
Colombia mas 72% de la poblacidn estd infectada con H Pylori (ver
Campuzano Maya et al., Prevalencia en la Infeccion por Helilcobacter
pylori en Medicos de Medellin, Colombia, Acta Gastroenterol.
LatinoAm. 37:99-103, Pagina 99, segunda columna, primer parrafo,

linea 4 - se adjunta referencia con citacién resaltada) (ver también



a: Bohorquez et al., Prevalencia de Helicobacter pylori en Escolares:
Factores Nutricionales y Socioculturales. Bogota., sin publicar,
pagina 2, cuarto pdarrafo, primera linea - referencia que se adjunta
con ciltacidn resaltada), 1o que equivale a aproximadamente 32.765.907
de colombianos infectados (De acuerdo a Poblacidn proyectada segun
Dane de Aprox 45.5 millones para el 2010 - ver 2 paginas adjuntas con
tablas de poblacidén proyectada por el Dane con cifra resaltada).
Esto quiere decir que aproximadamente en el mejor de los casos, si
se aplica la prueba del arte previo (protocolo II), 711.020
Colombianos se detectarian como falsos positivos; vy segun DI,
1.212.338 Colombianos se detectarian como falsos negativos.

Falsos positivos quiere decir que el paciente al que se le hace 1la
prueba se le diagnostica falsamente estar infectado por H. pylori.
Dicho paciente falsamente diagnosticado como infectado recibiria
tratamiento innecesario. El tratamientc innecesario para H pylori es
costoso (aproximadamente 400¢OOO.oo pesos) lo que implicaria un
sobrecosto innecesario para el sistema de salud Colombianc de
aproximadamente 284.000 millones de pesos. Ademds, el paciente
tratado innecesariamente sufriria todos los efectos negativos de los
fadrmacos que eliminan el H. pylori. Aun mas, mas de 700.000
Colombianos innecesariamente tratados para H. Pylori, perderian
tiempo para que se les diagnosticase la causa real que los obligd a
consultar cuando se les hizo la prueba de aliento con urea marcada.
Falsos negativos qulere decir que al paciente se le dice que no esta
infectado con H. Pylori, cuando de verdad lo esta. Los pacientes en
que no se detecto la infeccidén con H. pylori a pesar de estar
infectados no serian tratados para H. Pylori. Aproximadamente, el 5%
de paciente infectados con H. Pylori gque no son tratados
desarrollarian cancer gastrico. Esto equivale segun D1, a mas de
60.000 colombianos.

El uso del kit de la presente solicitud ofrece la ventaja técnica de



resolver al mismo tiempo, tanto el inmenso problema de los falsos
positivos (sensibilidad del 100%), al limpiar la cavidad oral y la
orofaringe de urea residual con el agua del kit reivindicado (mas de
700.000 Colombianos gque no serian mal diagnosticados), y de los
falsos negativos (especificidad del 100%), ai difundirse la urea en
el estomago instantaneamente debido a la mezcla inmediaté de la
solucién con urea marcada y el agua en cantidad adecuada del
recipiente del kit reivindicado (mas de un 1.2 millones de
Colombianos que estan infectados y que se detectarian gracias al uso
del kit). Por lo tanto, el Solicitante afirma, qué debido a que la
inclusidén en el kit reivindicado del recipiente con agua, es
responsable directamente de que en la prueba de aliento con urea
marcada con dicho kit reivindicado del Solicitante se soluciona, al
mismo tiempo, los falsos positivos \% los falsos negativos
(sensibilidad 100%, especificidad 100%, precisidén 100%), lo que es
una ventaja técnica no mencionada en el estado de la técnica, dicha
inclusidén del recipiente con agua en el kit reivindicado tiene nivel

inventivo.

Con respecto a la siguiente fila de la tabla:

Es  Dbarata, lo cual permite‘_Es cara, lo cual restringe sujA pesar de que no es una
masificarla masificacion caracteristica esencial del kit, no se
muestran costos, no era el objeto) -
de la invencion, y el kit de D1 se
utiliza ampliamente en humanos.

ELl Solicitante respetuosamente menciona que D1 solo se puede hacer en
el laboratorio. En contraste la prueba con el kit de la solicitud
permite la toma de las muestras en sitios remotos. El hecho de que
el kit contiene el recipiente con agua (tipo reactivo medico) para la
prueba, evita el uso de agua de los lugares_donde se colecta la

muestra de aliento, ya que dicha agua de tales lugares puede estar
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contaminada con bacterias con ureasa que pueden dar falsos positivos
(ver K Hulten et al. Helicobacer pylori in the Drinking Water in
Peru, Gastroenterology, 110:1031-1035, titulo y abstracto, 1996; ver
tambien Gallego et al., Roseomonas aquatica sp. Nov., Isolated from
Drinking Water, Int J Syst Evol Microbiol, 56:2291-2295, titulo,
pagina 2293, ultimo parrafo y pagina 2295, octava linea, 2006 - se
adjuntan ambas referencias con citaciones resaltadas). Por lo tanto
el kit de la solicitud, debido al recipiente con agua tipo reactivo

medico (estéril) permite la masificacidn a lugares remotos,.

El Examinador en el folio 267 del Oficio No. 12504, inmediatamente
después de la tabla escribe: “Esta oficina aclara que, . . . la
presente solicitud (kit) carece de nivel inventivo frente al kit
Taukit (ES2120503). Asimismo, se aclara que dado que el kit de 1la
reivindicacion 6 (reivindicacién 1 de la solicitud radicada en
Colombia que corresponde a la reivindicacién © del documento de
prioridad) es general, puede contener otras cosas, como el acido
citrico, que se mencionan en Dl1. . .3e aclara que la diferencia con
el kit de D1, es que el reclamado menciona especificamente que
contiene un recipiente con agua, vy gue la no presencia del acido
citrico no muestra una ventaja sobre el kit divulgado (aclaracién de

la tabla de diferencias citada arriba por el Solicitante). Ademas,
como no se evidencia un efecto logradé por contener un recipiente con
agua, dado que igualmente se logra, la deteccidn del Helicobacter
Pylori, con la misma especificidad, confianza y la misma alta
probabilidad para clasificar individuos infectados y cero
probabilidad para clasificar individuos no infectados, se concluye

que el kit reivindicado no presenta nivel inventivo”.

El Solicitante respetuosamente responde gue en este caso la

afirmacidén del Examinader no es correcta. En los argumentos
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presentados hasta ahora, el Scolicitante muestra que el kit tiene
ventajas técnicas no descritas en Dl y que otorgan a el kit del
Solicitante multiples ventajas técnicas sobre D1, como son:

a) el kit del Solicitante tiene una dosis al menos por un 50% debajo
de la dosis de D1, lo que implica un ahorro enorme para el sistema de
salud en Colombia. La libra de Cl1l3 Urea cuesta aproximadamente 50
millones de pesos, lo gue traduce en un ahorro en costo por prueba de
5.000.00 a 6.000.00 ©pesos, lo gue equivaldria a un ahorro
aproximadamente de 160 mil millones a 192 mil millones de pesos en
caso de que se le hiciera al menos una prueba con el kit del
Solicitante a cada uno de los mads de 32 millones de Colombianos
infectados con H. pylori;

b) la eliminacidén de los diagnésticos falsos positives con el kit del
Solicitante para mas de 700,000 Colombianocs con las enormes
implicacicones ya explicadas en esta respuesta por el Solicitante;

c) la eliminacién de falsos negativos para mas de 1,2 millones de
Colombianos cuando se compara con D1, con las enormes implicaciones
ya explicadas en esta respuesta por el Solicitante; por lo tanto:

El Solicitante afirma que en base a los nuevos argumentos presentados
hasta ahora en esta respuesta, que el Kit reivindicado tiene nivel
inventivo cuando se compara a D1, y que por lo tanto la oposicidn no
es fundada.

Ademéds, el Solicitante de nuevo afirma que, el Examinador ignora en
su analisis la sensibilidad (falsos positivos); a pesar de que la

especificidad es la misma para los protocolos I y II, la sensibilidad

no es la misma. Lo que resulta en un valor predictive (-) por debajo

del 100% y una eficacia por debajo del 100% para II. El Solicitante
respetuosamente explica gue para determinar gue tan buena es una
prueba diagndstica medica (el arte de la técnica) es completamente
errado evaluar la especificidad (variable que mide verdaderos

negativos) sin evaluar al mismo tiempo la sensibilidad (variable que



mide verdaderos positivos), y sin ligar la una a la otra para
determinar que tan exacta es la prueba diagnéstica. De i1gual manera
también es un error el evaluar la sensibilidad sin al mismo tiempo
evaluar la especificad y sin ligar la una a la otra para determinar
gue tan exacta es la prueba diagndstica. Es sabido en el arte de la
técnica (Pruebas diagnosticas medicas) que la sensibilidad vy
especificidad son severamente dependientes la una de la otra, para
asi determinar exactitud de la prueba diagndéstica: “que tan buena es
una prueba diagndstica es una pregunta compleja gue es usualmente
estimada de acuerdo a tres criterios . . . (3) exactitud

exactitud es sindénimo de validez, y puede ser definida como la
habilidad de la prueba de mostrar cuales son los individuos que
tienen la enfermedad cuestionada vy cuales no . . . esta es
generalmente evaluada por dos medidores en vez de uno, denominados
sensibilidad y especificidad definidos como el chance de una prueba
verdadera positiva y verdadera negativa. Un segundo problema es, que
estos dos medidores son severamente dependientes el uno del otro”.
(“The goodness of a diagnostic test is a complex question that is
usually estimated according to three criteria: . . . (3)
accuracy. . . . Accuracy 1s synonymous to validity, and can be
defined as a test's ability to show which indiviéuals have the
disease in question and which do not . . . it is generally assessed
by two estimators rather than one, namely sensitivity and specificity
defined as the chance of a true positive and true negative test
respectively. A second problem 1is, that these two estimators are
severely dependent on one another”.) (Ver Cleophas et al., Statistics
Applied to Clinical Trials, third edition, Capitulo 28, pagina 319,
primer pérrafo, Springer, 2006 - Referencia que se adjunta con la
citacién resaltada). Por lo tanto, el Solicitante indica que el
andlisis de nivel inventivo, y de la ventaja técnica, que no se habia

descrito en el estado de la técnica previa a la solicitud, del kit
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reivindicado por parte del Examinador es incompleto e incorrecto al
solo tener en cuenta la especificidad ignorando la sensibilidad.
Dicho andlisis debe hacerse teniendo en cuenta estos dos medidores vy
la exactitud resultante, que en el caso de la prueba con los
elementos del kit del Solicitante es 100%, 100%, y 100%, lo gue no se
ha presentado previamente con otros kits para pruebas de aliento con
Cl3-urea del arte de la técnica que contengan los mismos componentes.
Por lo tanto, de nuevo el Solicitante afirma gque el kit reivindicado

tiene nivel inventivo.

Siguiendo con el ultimo parrafo del punto 5. del Oficio No. 12504, el
Examinador escribe: “E1l Solicitante presenta copias de un articulo
(folio 185-195) sobre la aplicacién del kit reclamado , en donde

menciona que es una optimizacion del test de aliento con urea marcada

con C13 para diagnostico del Helicobacter Pvylori (folio 172, pg 8):

de una prueba que se conoce desde 1924 (folio 170); es importante
aclarar que para el experto en la materia es de su rutina, realizar
optimizaciones o adaptaciones lo cual le permitid obtener el kit

reivindicado sin gque esto le confiera altura inventiva a dicho kit”.

El Solicitante responde que el Hecho de que sea optimizacidn o
adaptacién no define si tiene nivel inventivo o no. Por ejemplo, D1
puede también definirse como una adaptacidén o optimizacidén, y D1 es
una patente otorgada tanto en otros palses como en Colombia,

La pregunta que se debe hacer es si la optimizacidén o adaptacién
retine los requisitos de patentabilidad entre los que estd el nivel
inventivo, ademas de novedad y aplicacidn industrial. En el caso del
kit reivindicado por el Solicitante, ya se han expuesto en esta

respuesta por parte de dicho Solicitante argumentos que muestran que

kit reivindicado tiene nivel inventivo ademas de que el Examinador

\\
.,

que tiene novedad y en donde no se cuestiona que tenga

S



aplicacién industrial.

OBSERVACIONES EN RELACION AL PUNTO:

6. DETERMINACION DEL ESTADO DE LA TECNICA

El Examinador encontré en el estado de la técnica como los documentos
mas relevantes los sigulentes:

D1 ES2120903, Metodo y Kit para la deteccidn de H. pylori,
01/11/1998; vy

D2 W9614091, Diagnostic Preparation for Detection of H. Pylori,

05/17/96

OBSERVACIONES EN RELACION AL PUNTO:

7.1 NIVEL INVENTIVO (articulo 18 D 486)

En relacién a la reivindicacién 6 del documento de prioridad, que
corresponde a la reivindicacidén 1 de 1la solicitud radicada en
Colombia, Bl Examinador indica gque el estado de la técnica mas
cercano es D1, y que el kit de la solicitud se diferencia de D1, en
que el kit de la solicitud contiene un recipiente con agua.

Luego el Examinador escribe: “No se evidencia un efecto técnico
lograde, cuando el kit solicitado contiene un recipiente con agua; va
gque los resultados de las pruebas aplicadas mediante el kit de

referencia y el reclamado, le permiten al Solicitante llegar a las

siguientes conclusiones (folio 74, pg 13): con ambos kit se obtiene
la misma especificidad , la misma confianza del 95%, la misma alta
probabilidad para clasificar individuos infectados y cero

probabilidad para clasificar individuos no infectados; ademés el kit

reivindicado sirve para 1o mismo (deteccidén de microorganismos
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patdégenos como el Helicobacter Pylori) que el kit del estado del

arte”.

El Solicitante respetucosamente responde que en este caso, de nuevo,
la afirmacién del Examinador no es correcta. En los argumentos
presentados hasta ahora, el Solicitante muestra que el kit tiene
ventajas técnicas no descritas en Dl y que otorgan a el kit del
Solicitante multiples ventajas técnicas sobre D1, entre las que esta

El gque se eliminan diagnésticos falsos positivos para mas de 700,000
Colombianos con las enormes 1implicaciones vya explicadas en esta
respuesta por el Solicitante. El Solicitante afirma que en base a
este vy los otros argumentos presentados hasta ahora en esta
respuesta, que el Kit reivindicado tiene ventajas técnicas que le dan
nivel inventiveo cuando se compara a D1, Ademas, el Solicitante de
nuevo afirma que, el Examinador ignora en su analisis la sensibilidad
(falsos positivos); a pesar de que la especificidad es la misma para

los protoceclos I y II, la sensibilidad no es la misma. Lo que

resulta en un valor predictivo (-) por debajo del 100% y una eficacia
por debajo del 100% para II. El Solicitante respetuosamente explica
de nuevo que para determinar que tan buena es una prueba diagndstica
medica (el arte de la técnica) es completamente errado evaluar la
especificidad (variable gue mide verdaderos negativos) sin evaluar al
mismo tiempo la sensibilidad (variable que mide verdaderos
positives), y sin ligar la una a la otra para determinar que tan
exacta es la prueba diagnéstica. De igual manera también es un error
el evaluar la sensibilidad sin al mismo tiempo evaluar la especificad
y sin ligar la una a la otra para determinar gue tan exacta es 1la
prueba diagndstica. Es sabido en el arte de la técnica (Pruebas
diagnosticas medicas) gque la sensibilidad vy especificidad son
severamente dependientes la una de la otra, para asi determinar la

exactitud de la prueba diagndstica: “que tan buena es una prueba
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diagnéstica es una pregunta compleja qgue es usualmente estimada de
acuerdo a tres criterios . . . (3) exactitud . . . . exactitud es
sinénimo de validez, y puede ser definida como la habilidad de 1la
prueba de mostrar cuales son los individuos que tienen la enfermedad
cuestionada y cuales no . . . esta es generalmente evaluada por dos
medidores en vez de uno, denominadcs sensibilidad y especificidad
definidos como el chance de una prueba verdadera positiva y verdadera
negativa. Un segundo ©problema es, gque estos dos medidores son
severamente dependientes el uno del otro”. (ver Cleophas et al.
citacidn ya mencionada anteriormente en esta respuesta).

Por 1lo tanto, el Solicitante indica gque el andlisis de nivel
inventivo, y de la ventaja técnica, que>no se habia descrito en el
estado de la técnica previa a la solicitud, del kit reivindicado por
parte del Examinador es incompleto e incorrecto al solo tener en
cuenta la especificidad ignorando la sensibilidad. Dicho andlisis
debe hacerse teniendo en cuenta estos dos medidores y la exactitud
resultante, que en el caso de la prueba con los elementos del kit del
Solicitante es 100%, 100%, y 100%, lo que no se ha presentado
previamente con otros kits para pruebas de aliento con Cl3-urea del
arte de la técnica dque contengan los mismos componentes, Por 1lo
tanto, de nuevo el Solicitante afirma que el kit reivindicado tiene

nivel inventivo.
Siguiendo con el punto 7.1:

E1l Examinador afirma: “Ademds, D1 (folio 258, columna 149,
reivindicacién 12), ya mencionaba la cantidad de urea entre 75 y
100mg en 20 a 50 mL de agua, (al 0.15%), que comparada con la
cantidad de wurea marcada en el kit reclamado, 50mg en 15mL (al

0.33%), se observa que tampoco hay ventaja sobre el kit divulgado”.

A
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El Solicitante presenta el texto de la reivindicacidn 12 de D1 que
dice: “Un kit segun la reivindicacion 10, en el que el frasco que
contiene la urea marcada con carbono-13 es un frasco de, al menos, 20

a 50 ml y contiene entre 75 y 100 mg de urea marcada con carbono-13”,

Respetuosamente el Solicitante le indica al Examinador que el kit de
la solicitud contiene de 15-50 mg de Urea en 15 a 50 ml de agua lo
que disminuye marcadamente la cantidad de reactivos, haciendo mas
econémico la administracién de esta prueba, esta es una diferencia
con D1 que ofrece una ventaja técnica que se traduce en menor costo.
La cuantia del ahorro en costo va se explico en detalle en esta
respuesta. El ahorro en costo de la prueba con el kit reivindicado
en relacidén a D1, es una ventaja técnica que confiere al dicho kit

reivindicado por el Solicitante nivel inventivo.

Siguiendo con el punto 7.1:

El FExaminador escribe: “E1 Problema Técnico objetivo era “cdémo
obtener un kit, para la deteccidén de microorganismos patdgenos,
Helicobacter Pylori, mediante pruebas de aliento, alternative, al vya

divulgado en D17.

El Solicitante respetucsamente le sugiere al examinador replantear la
pregunta del problema técnico objetivo de la siguiente forma:

Como obtener un Kit para la deteccidén de microorganismos patbdgenos en
donde al mismo tiempo sSe resuelve los falsos positivos y los falsos
negativos, ya gue este es un problema inmenso para los colombianos vy
los millones de personas en el mundo infectados con H. pylori. E1
replantear la pregunta del problema como lo sugiere el Sclicitante, y
responder la pregunta replanteada como lo ha hecho el Solicitante a

través de esta respuesta al Oficio No. 12504, muestra que el kit

Yo



rejivindicado en la solicitud tiene nivel inventivo.

Siguiendo con el punto 7.1:

El Examinador escribe: “Por tanto, la solicitud, tal como se
reivindica, es obvia, porque el Experto en la Materia enfrentado al
problema de Yocomo obtener un kit, para la deteccidn de
microorganismos patdgenos mediante pruebas de aliento, alternativo,
al divulgado en D17, gue contenga un recipiente con agua (200mL)
incluiria los 200mL de agua (D1, folio 258, columna 14, reiv 11),
logrando de esta forma el kit objeto de esta sclicitud; sin que la
presente reivindicacidén presente altura inventiva, como tampoco sus

dependientes, 7-12".

El Solicitante presenta el texto de la reivindicacién 11 de D1: “Un
kit segun la reivindicacidn 10, en el que el dicho sobre contiene
4,3 g de &cido citrico, opcionalmente junto con otros aditivos, para

su disolucidén en 200 ml de agua”.

El Solicitante respetuosamente responde que el agua mencionada en DI,

reiv. 11 de D]l es para disolver el acido citrico que se da antes de

tomar las muestras y de dar la solucién con 13C-urea, por lo tanto

dicha agua ne va a resolver los falsos positivos producidos por la
ureasa de las bacterias alojadas en la cavidad oral y la orofaringe,
en donde dichas bacterias procesan los residuos de 13C-Urea que
guedan en dicha cavidad oral y orofaringe.

En contraste, el agua del kit de la solicitud, gue se da durante un

paso preciso inmediatamente despues de administrar la solucion con

13C-Urea, resuelve los falsos positivos al limpiar la urea residual

que queda en la cavidad oral y orofaringe.

No es razonable pensar, ni hay ningun indicio que sugiera que el
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experto en la técnica va a usar el agua en D1, reiv 11 en la misma
forma que se usa el kit de la solicitud; ademas, el agua de Dl ya se
habria usado para otro propdsito que es el disolver el acido citrico
que se daria mucho antes de administrarse la solucidén con 13C-urea.
Mas aun, el agua de D1 al no ser parte de un kit como reactiveo medico
pudiese contener (contaminacion con) bacteria con Ureasas. En
adicién, el agua de la reiv. 11 de D1, al usarse para disolver el
acido citrico, una comida de prueba, en D1, da una especificidad de
96.3%, 1o que en el caso, por ejemplo de Colombia, resultaria en el
3.7% de falsos negativos, lo que representaria més de 1,2 millones de
Colombianos diagnosticados falsamente c¢omo no-infectados con H.
pylori, lo que dejaria a esta poblacién sin tratamiento, lo que se
podria traducir en més de 60,000 casos de cancer géastrico. Por lo
tanto, es errado concluir gue el agua de la reiv. 11 de D1, la usaria
el experto en ei.estado de la técnico como un componente del kit del
Solicitante, en donde el recipiente con agua del kit del Solicitante

se usa inmediatamente después de dar la solucidn de 13-C urea.

OBSERVACIONES EN RELACION AL PUNTO:
8. CONCLUSION

El Examinador concluye que los requisitos de patentabilidad de las
reivindicaciones  1-7 (reivindicaciones 6-12 del documento de
prioridad) de la solicitud radicada en Colombia por Germdn Antonio
Campuzano Maya estéan afectadas en su nivel inventivo por el documento

D1 (ES2120903).

E1l Solicitante, basado en sus argumentos a través de esta respuesta

al Oficio No. 12504, respetuosamente alega que los requisitos de



patentabilidad de las reivindicaciones 1-7 (reivindicaciones 6-12 del
documento de prioridad) de la sclicitud radicada en Colombia por
dicho Solicitante tienen nivel inventivo el cual no estéd afectado por

el documento D1 (ES2120903).
En conclusidén, el Solicitante respetuosamente afirma que la invencién

cumple de esta manera con los requisitos formales y sustanciales para

gque la Patente correspondiente a su solicitud se otorgue.

Atentamente

CLAUDIA DEL PI ONTOYA IAS

CC 30233465 de Manizales

Octubre 29, 2010
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Abstract
Aim. 13C-urea breath test is one of the best methods for the diagnesis of Helicobacter pylori
infection. Although a citric acid solution is generally used prior to urea intake, the superiority of this
strategy has not been sufficiently demonstrated. Thus, our aim was to compare 3G-urea breath test
with and withaut citric acid solution, to evaluate whether 13¢_urea breath test can also achieve
favourable results when the test meal is omitted.
Methods. "C-urea breath test with and without citric acid were compared prospectively in 53
subjects without prior Helicobacter pylori eradication therapy prescription. Basal samples and at 15",
30", and 45' after taking 100 mg of 130_urea were obtained. The gold standard for Helicobacter pylori
diagnosis was the 13¢.-urea breath test result with citric acid at 30", and *Delta Over Baseline” valyes
=5 at that time were considered pasitive. -
Results. The prevalence of Helicobacter pylori infection was 66%. Mean Delta Over Baseline values
with citric acid at 15", 30" and 45' were: 29.6+39, 30.8-37 and 24.6+27; whereas respective values
without citric acid were lower: 14.9322, 12.2:07 and 10413 (p<0. 001 for all comparisons, Wilcoxon
{est for paired data). Thus, the area under the curve (constructed with Delta Over Baseline values at
different times) with citric acid was 852102, and 37150 without citric acid (p<Q. 001). Carrelation
coefficient between Delta Over Baseline values with and without citric acid at 30" was ©. 73 (p<0.
0001), The percentage of subjects achieving the highest Delta Over Baseline value at 15", 30' and
45' with citric acid was 519186, 30% and 19%, whereas without citric acid it was 51%, 26% and 23%
(non significant differences). The area under receiver operating characteristic curve for B¢ urea
breath test without citric acid was: 0,98 at 15, 1 at 30', and 0.97 at 45", The best cut-off point for
136 urea breath test without citric acid at 30’ was anywhere between 3.3 and 3.9 (that is, a lower
value than that usually considered with citric acid), with 100% (95% confidence interval, 90—100%)
sensitivity and 100% (82-100%) specificity.
Conclusions. 130 yrea bresth test values with citric acid are higher than those obtained without
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oitric acid, although this ditterence doss not Imply a diagnosuc supenonty in untreated patients when
considering 3. urea breath test without citric acid at 30", Thenefore, for the diagnosis of

Helicobacter pylori infection in untreated patients, citric acid solution in 3¢ urea breath test protocol

- can be omitted.
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13C.urea breath test without a test meal is highly accurate
for the detection of Helicobacter pylori infection in Chinese

W. M. WONG*, B. C. Y. WONG*, K. W. WONG, F. M. Y. FUNG, K. C. LAI, W. H. C. HU, S. T. YUJENT,
§. Y. LEUNGt, G. K. K. LAU, C. L. LAI, C. K. CHAN, R. GO & S. K. LAM
Departments of Medicine and YPathology, University of Hong Kong, Queen Mary Hospital, Hong Kong
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SUMMARY

Background: Conventional '?C-urea breath testing
(13C-UBT) includes a test meal to delay gastric empty-
ing, which, theoretically, improves the accuracy of the
test. Citric acid has been proposed as the best test meal.
However, recent studies have suggested that a test meal
may not be necessary.

Aim; To investigate a new ' *C-UBT protocol without a
test meal in a Chinese population.

Methods: Consecutive dyspeptic patients referred for
upper endoscopy were recruited. '*C-UBT was per-
formed on two separate days with or without « test meal
(2.4 Gm citric acid) and compared with the ‘gold
standard’ (CLO test and histology).

Results: Two hundred and two patients were tested.
Using receiver operating characteristics (ROC) analysis,
the optimal delta-value and optimal measurement
interval for UBT were 5% and 30 min, respectively,
both with or without a test meal. The sensitivity,
specificity, positive predictive value, negative predictive
value and accuracy of **C-UBT with citric acid (96.5%,
97.7%, 98.2%, 95.6%, 97.0%) were similar to '*C-UBT
without a test meal (94.7%, 97.7%, 98.2%, 93.5%,
96.0%).

Conclusion: This simplified 3C-UBT protocol without a
test meal produced highly accurate and reliable results
in the Chinese population.

INTRODUCTION

The '3C-grea breath test ('>C-UBT) is a technically
simple and noninvasive means of diagnosing Helico-
bacter pylori infection. 1t has been increasingly used in
both hospital based and office based settings.'™ The
reliability of the '*C-UBT in diagnosing H. pylori
infection is very high, with a sensitivity of 90-98%
and a specificity of 92-100%, respectively.®™'? Since
the first description of the **C-UBT by Graham et al.,
several modifications have been published to simplify
and optimize the test.” The amount of substrate used,
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type of test meal, number of sumples and the sampling
time were the key variables being investigated.

The dose of '*C-urea varies among different investiga-
tors, from 75mg to 350 mg. A dose of 125 mg
Y3C.urea was used in the validated US protocol! and
100 mg '*C-urea was used in the standard European
protocol.® However, the 75 mg low dose protocol has
been shown to be equally reliable.> 7 2717 The chief
advantage is a lower cost of the test. The most
commonly used cut-off value for the 75 mg '*C-UBT
protocol between H. pylori infected subjects and H. pylori
uninfected sabjects was 4%.'? Although a lower cut-off
value has been suggested by various studies, there is no
universal agreement on the use of a lower cut-off
value.” '® The commonly adopted sampling time is
before and 30 min after the ingestion of “>C-urea,
although the initial description of the test took breath
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samples every 10 min for 3 h.> Conventional '*C-UBT
uses 4 test meal to decrease gastric emptying and
maximize the distribution of '’C-urea within the
stomach, It allows a better and longer contact time
between the bacteria and the substrate, and may
improve the diagnostic accuracy of 13C-UBT by reflec-
ting the urease activity of the whole stomach.® Various
liquid test meals have been proposed by several
studies.m” > & 19 A citric acid drink has been recently
proposed as the best liquid test meal. It delays gastric
emptying and lowers the intragastric pH. It has better
accuracy, palatability, and a lower cost when compared
to other conventional test meals.'” #% 2" However,
recent studies suggested that '*C-UBT without a test
meal may be equally relinble for the diagnosis of
H. pylori infection.”* ?* Most of the published data
about '*C-UBT have come from the Western popula-
tion. Relatively few reports has been published assessing
the use of **C-UBT in a Chinese population. Thus the
aims of this study were: (i) to investigate whether the
low dose 75 mg **C-urea protocol is useful in a Chinese
population; (ii) to investigate the most reliable delta over
baseline (DOB) cut-off value for Chinese population;
(iit) to determine the optimal measurement interval for
this low dose '3C-urea protocol; (iv) to investigate
whether the same accuracy of **C-urea breath can be
achieved without a test meal.

METHODS
Patient population

Two hundred and thirty patients referred to the
endoscopy unit of the Department of Medicine, Queen
Mary Hospital, for investigation of dyspepsia were
recruited. Dyspepsia was defined as persistent or recur-
rent upper abdominal pain or discomfort over the
preceding 3-month period. Informed written consent
was obtained from all patients participating in the trial.
Exclusion criteria included patients with previous
gastric surgery or previous H. pylori eradication therapy
and patients taking antibiotics, H, receptor antagonists,
bismuth compounds or proton pump inhibitors in the
preceding 4 weeks before endoscopy.

Gastric biopsies

During upper endoscopy, three anfral biopsies and two
corpus biopsies were taken. One antral biopsy was used
for rapid urease test (CL.O test) and the rest were sent for

Q/‘b

histological examination of Helicobacter pylori status by'

haematoxylin and eosin stains and modified Giemsa
staining if necessary. Specimens were examined by a
pathologist specializing in gastroenterology who was
blinded to all clinical information, including the CLO
test results. The definition of H. pylori infection in this
study required both CLO test and histology to be positive
and was used as the ‘gold standard’ in this study. The
absence of H. pylori infection required both tests to be
negative. Equivocal cases (one test positive and the
other test negative) were excluded from our analysis.

C'3-urea breath test (**C-UBT) procedure

The '*C-UBTs, with or without a test meal, were
performed in all patients after an overnight fast on two
consecutive days. The test meal used was 200 mL 0.1 ~
(2.4 Gm) citric acid solution. Ten minutes after inges-
tion of the test meal, a baseline exhaled breath sample
was collected in a vacutainer. Then 75 mg *’*C-urea
powder dissolved in 50 ml of water was given orally.
Further breath samples were taken at 15, 30, 45 and
60 min (106 patients with baseline, 15 and 30 min
only). All patients were kept in sitting position over the
whole study period. Collected samples were analysed by
the purpose built isotope ratio mass spectrometer in
Simon KY TLee Digestive Disease Laboratory, Queen
Mary Hospital, Hong Kong,

Results were expressed as the delta over baseline
(DOB). The sensitivities, specificities, positive predictive
values, negative predictive values and accuracies of the
"*C-UBT with variation of the DOB cut-off levels were
evaluated at different measurement intervals at 15, 30,
45 and 60 min, The appropriate cut-off points were
obtained using receiver operating characteristics (ROC)
curves for the '*C-UBT with test meal and '*C-UBT
without test meal. The mean DOB with or without test
meals at different fime intervals was plotted to deter-
mine the peak DOB. The mean peak DOB and mean time
to peak DOB with or without test meal were also
determined. The sensitivity, specificity, positive predic-
tive value, negative predictive value and accuracy of the
13C.UBT using the best cut-off values with different
sampling time were calculated.

Statistical analysis

The statistics used included a y2-test and Fisher's exact
test when appropriate. A P-value of 0.05 or less was
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considered statistically significant. The sensitivity, spe-
cificity, positive predictive value, negative predictive
value and overall accuracy were calculated.

RESULTS

Two hundred and thirty patients were recruited into the
study. Twenty-eight cases were excluded {rom the
analysis. Five cases lacked histology data. Thirteen
cases could not be classified according to our gold
standard for the diagnosis of H. pylori infection, i.e. only
one positive test oul of the two. Ten cases had
incomplete data during the breath test analysis. Thus,
a total of 202 patients were available for analysis. The
mean age of the 202 patients was 49 years (range
18-80) years. There were 90 males and 112 females.
All the patients were ethnic Chinese. One hundred and
fourteen patients (56%) were diagnosed as H. pylori
positive by the gold stundard. Among these 114
H. pylori positive patients, seven (6.1%) had gastric
ulcer, 16 (14.0%) had duodenal ulcer, 10 had gastric
and duodenal ulcers (8.8%), one had duodenitis (0.9%)
and two had gastric polyps (1.8%).

Eighty-eight patients were H. pylori negative by our
gold standard. Among these 88 patients, six had
duodenal ulcer (6.8%), two had gastric and duodenal
ulcers (2.3%), one had duodenitis (1.1%), one had
gastric carcinoma (1.1%), one had oesophageal carci-
noma (1.1%) and one had gastric polyps (1.1%).
H. pylori status correlated strongly with the presence
of peptic ulcer diseases (P < 0.001).

Citric acid as a test meal for ' >C-UBT was well tolerated
by all the patients. The accuracy of the 1*C-UBT with
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variations in the DOB cut-off levels at 15, 30, 45 and
60 min are shown in Table 1. The cut-off values with
the highest accuracy, including those both with and
without test meals at 15, 30, 45 and 60 min were 6%,
5%, 3.5% and 3%, respectively. The best cut-off values
were confirmed by ROC analysis (data not shown). The
cut-off values with the highest accuracy were then used
to calculate the sensitivity, specificity, positive predictive
value and negative predictive value of the '3C-UBT at
15, 30, 45 and 60 min (Table 2). The 30 min meas-
urement interval with the test meal gave the highest
specificity, positive predictive value and accuracy for
Y3C.UBT at the cut-off value of 5%. and highest
sensitivity and negative predictive value at a cut-off
value of 4.5%. The 30 min measurement without a test
meal gave the highest specificity and positive predictive
value at both cut-off values of 4.5 and 5% (Table 2).
The highest accuracy at 30 min measurement interval

Table 1, Accuracies of the '*C-urea breath tests {with/without
test meal) with different cut-off values at 15, 30, 45 and 60 min

15 min 30 min 45 min 60 min
Cut-off .
value (§) + - + — + - + -
3 91.6 82.2 941 91.6 948 958 958 959
3.5 91.6 86.6 955 93.6 959 969 93.7 948
4 92.6 89.6 96.0 96.0 9448 969 947 938
4.5 926 91.1 96.0 96.0 93.8 94.8 93.7 93.8
5 92,6 91.1 97.0 96.0 938 94.8 92.6 91.8
5.5 94.1 91.6 96.5 955 928 948 926 &5.6
[ 95.5 92.6 97.0 946 92.7 938 91.6 825
6.5 95.5 92.6 96.5 93.6 93.8 89.6 884 814
+: with test meal; —: without test meal.

Figures in bold denote the highest score within each column,

Table 2. Sensitivities, specificities, positive and negative predictive values, and accuracies of MC-urea breath test with or without test
meals at different sampling time with the cut-ofl values determined by ROC analysis and the highest accuracy obtained from Table 1

Positive predictive Negative predictive

Sensitivity (%) Specificity (%) value (%) value (%) Accuracy (%)
Cut-off —_— _
Minutes  Value () + - + - + - + - + -
15 6 9.5  95.6 94.3 88.6 957  91.6 954 940 955  92.6
30 5 96.5 94.7 97.7 97.7 98.2 98.2 95.6 93.5 97.0 96.0
4.5 97.4 94,7 94.3 97.7 95.7 98.2 96.5 93.5 96.0 96.0
4 97.3 95.6 94.3 96.6 95.7 97.3 96.5 94.4 96.0 96.0
45 3.5 94 .4 96.2 97.7 97.7 98,1 98.1 93.3 95.5 95.9 96.9
60 3 94,2 96.3 97.7 95.3 98.0 96.3 933 95.3 95.8 95.9

+: with test meal; —: without test meal,
Figures in bold denote ihe highest score within each column.
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Figure 1. Mean delta over baseline (DOB) with or without test
meals in Helicobacter pylori positive subjects over 60 min. Solid
line represents **C-UBT with test meal and dotted line represents
130.1JBT without test meal.

without test meal was 96% at cut-off values of 4%, 4.5%
and 5%.

The mean DOB with or without a test meal in H, pylori
positive patients at different sampling times is plotted in
Figure 1. There was no difference in the mean DOB at
different sampling times with respect to the use of test
meal or not, Furthermore, there was no difference in the
mean peak DOB either with or without a test meal in
H. pylori positive patients as well as in H. pylori negative
patients. The mean time to peak DOB with or without
test meal is shown in Figure 2. The mean time to peak
DOB was significantly longer in H. pylori positive
patients using citric acid as the test meal for **C-UBT
(25.3 min vs. 19.4 min, P == 0.018). The use of a citric
acid drink shifted the mean peak DOB towards the
30 min measurement interval.

DISCUSSION

The '3C-UBT is one of the most important noninvasive
methods for the detection of H. pylori infection. Since it
was first described by Graham et al., the test has been
extensively modified, including variations in the dose of
13C.urea, sampling time, test meal and cut-off values.
The *3C-urea breath test has been studied extensively in
Western populations. However, relatively few reports
had been published which have studied the optimal
BCUBT protocol in a Chinese population. Since
H. pylori infection has a strong association with peptic

Figure 2. Mean time to peak delta over bascline (DOB) of
PCUBT with or without test meals in Helicobacter pylori positive
and negalive subjects, (Column T, 14C-UBTs with test meal in

H. pylori positive subjects: 2, **C-UBTs without test meal in

H. pylori positive subjects; 3, '*C-UBTs with test meal in H. pylori
negative subjects; and 4, **C-UBTs without test meal in H. pylori
negative subjects.) *P = 0.018 for the comparison of time to peak
DOB for '*C-UBT with test meal vs. without test meal in L pylori
positive subjects.

ulcer diseases, gastric lymphoma and gastric cancer,
which has a high prevalence in Asian populations, the
establishment of an optimal '>C-UBT protocol becomes
an important issue in this regard,**

Decreasing the dose of *C-urea permits a reduction in
the cost of the test. This is particularly important for
developing countries like China which has a high
prevalence of H. pylori infection, This potentially permits
a wider application of this noninvasive test for the
diangnosis of H. pylori infection in such a high-risk
region,

The sampling time of the '*C-UBT has been progres-
sively simplified since the first report by Graham et al. At
present, there is universal agreement that two samples
should be taken: one collected before, and another
30 min after the ingestion of {3C-urea. We have taken a
breath sample every 15 min after the intake of '*C-urea
for 97 patients. The best measurement period appears to
be at 30 min and was well correlated with the published
data (Table 2). The use of a citric acid test meal shifted
the peak DOB towards the 30 min interval (Figure 2)
but there was no statistical difference between the mean
DOB with or without test meal at 15, 30, 45 and
60 min (Figure 1).

© 2000 Blackwell Science Ltd, Aliment Pharmacol Ther 14, 1353-1358



A commonly used cut off value between H. pylori
infected subjects and H. pylori uninfected subjects for
this low dose 75 mg **C-urea protocol is 4%.'> In the
present study, the highest accuracy at 30 min meas-
urement interval was 97% (cut-off values of 5% and
6%) for *>C-UBT with the test meal and 96% (cut-off
values of 4%, 4.5% and 5%) for '>*C-UBT without the
test meal. The highest accuracy for UBT without the test
meal was 96.9% at the 45 min interval, using a cut off
value of 3.5%. This has to be balanced against
practicality, operator time and patient convenience.
We therefore conclude that in our Chinese population,
the best cut off value for a low dose 75 mg '3C-urea
protocol with a test meal at 30 min is 5%, while the best
cut off value for that without a test meal at 30 min is
the same, from 4 to 5%. For simplicity, we advocate that
the cut off value for breath tests with or without a test
mea) should be 5%.

The use of a test meal in the **C-UBT was employed to
increase the residence time of the '*C-urea in the
stomach and to improve the contact between urease
produced by H. pylori and the substrate. A number of
different test meals have been suggested. Recently, citric
acid has been suggested as the best liquid test
meal.’? 2% Graham et al. evaluated the effect of citric
acid as a test meal for the 1*C-UBT and found a dose—
response relationship between the mean DOB and the
amount of citrate used.?' The optimal dose of citric acid
suggested by their study was around 1-2 Gm. A further
modification of the *>C-UBT, such as the omission of a
test meal has also been suggested. '*C-UBT in the
fasting state produced comparable sensitivity and
specificity with other 13C-UBT protocols using a test
meal.22 2% The dose of '}C-urea used in the two
published '*C-UBT studies which did not use a test
meal were 100 mg and 125 mg. Our study is the first to
evaluate and compare the low dose 75 mg '*C-urea
breath test protocol without a test meal vs. citric acid
(2.4 Gm), which has been proposed as the best test
meal. Our findings suggested that the '>C-UBT in a
fasting state has equally reliable and excellent results in
the diagnosis of H. pylori infection in a Chinese
population, Atherton et al. evaluated the effect of test
meals on intragastric distribution of urea and suggested
that 1*C-UBT without a test meal may mainly reflect
antral urease activity.?® Although the use of a test meal
allowed a better delivery of urea solution to the gastric
body and fundus, the contribution of urease in the body
and fundus appeared to be small in their study.

© 2000 Blackwell Science Ltd, Aliment Pharmacol Ther 14, 1353-1358
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Furthermore, simplifying the !*C-urea breath test
studies by others have already shown that omitting
the test meal was a feasible option and gave a
satisfactory sensitivity and specificity.®” *® 1t has been
shown that '*C-UBTs at 10 min were unaffected by the
use of test meal while vulues were significantly greater
at 30 min and later in their study.*® However, the
mean DOB was similar between '3C-UBTs with or
without a test meal at all time intervals in our study. It
appears that the distribution, delivery and emptying of
13C.urea may be different in Chinese populations. An
analogous situation was observed in the acid secretory
pattern in an earlier study reported by us, in which acid
output was significantly greater in the Scottish popula-
tion compared to Chinese, both in normal controls and
duodenal ulcer patients.”® It will be interesting to
perform an isotope-labelled urea study in the Chinese
population to study the distribution, delivery and
emptying of 1>C-urea as described by Atherton et al.*®

In conclusion, we have shown that for a low dose
75 mg ‘*C-urea breath test protocol with or without a
test meal, the optimal measurement inierval was
30 min and the optimal DOB cut-off value was 5%.
This low dose protocol without a test meal was highly
accurate in the diagnosis of H. pylori infection in a
Chinese population. This simplified protocol is more
practical and economical in Asia and may become the
standard protocol in Chinese populations and other
parts of Asia.
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Comparison between a new 13C-urea breath test, using a film-coated
tablet, and the conventional *C-urea breath test for the detection of

Helicobacter pylori infection
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Background. In Japan, urea breath-testing includfes
mouth rinsing with water immediately after the in-
gestion of *C-urea solution, to prevent false-positive
results that are caused by oral bacteria with urease
activity. Our objective was to evaluate the ‘diagnostic
performance of a urea breath test using a film-coated
BC.urea tablet and omitting mouth rinsing. Methods.
The study was a multicenter trial comparing the
solution- and tablet-based urea breath tests (UBTs).
Helicobacter pylori status was determined by histology,
culture, and rapid urcase testing. Results. Of the 255
subjects who completed the study, evaluation of‘the
tablet-based UBT was possible in 254, and comparison
of the tablet-based UBT and the solution-based UBT
was possible in 250 patients. When the assessment
achieved by a combination of biopsy-based melhods
was used as a reference standard, the sensitivity, speci-
ficity, and accuracy of the tablet-based method were
determined to be 97.7%, 98.4%, and 98.0%, respec-
tively. When the results of the solution-based UBT
were used as a reference standard, the sensitivity, speci-
ficity, and accuracy of the tablet-based UBT were deter-
mined to be 96.9%, 97.6%, and 97.2%, respectively.
Conclusions. The ¥C-urea tablet-based method proved
to be a simple and accurate test for the diagnosis of .
Pylori infection. Mouth rinsing was not required.
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Infroduction

The *C-urea breath test (*C-UBT), first described by
Graham et al.! in 1987, is currently considered the most
reliable noninvasive test for Helicobacter pylori infec-
tion™* and has been promoted as a “gold standard” for
confirming eradication.” However, although the (-
UBT is currently performed in a variety of ways, there
have been few investigations to evaluate the diagnostic
performance of the BC-UBT in a large number of sub-
jects using 4 combination of other diagnostic methods as
a reference standard.

In certain people, indigenous bacteria with urease
activity exist in the oral cavity. If residual »C-urea is
present i the oral cavity, a nonspecific peak of ¥CO,
(ABC) will appear in the initial phase and may then lead
to false-positive results>%i On the other hand, it has
been reported that encapsulated or tableted “C-urca
and “C-urea enabled urea breath-testing within 10 min
after administration, without any effect from urease-
producing bacteria.>**’? However, of these reports, only
the report by Hamlet et al? stated the results of a
comparison of the breath response time-course between
urea breath tests using encapsulated or tableted (-
urea and C-urea and the conventional solution-based
URBT. Compared with the solution-based UBT, the
breath tests using encapsulated or tableted “C-urea and
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13C-urea may have disadvantageous features, in that: (1)
the encapsulated or tableted urea may take some time
to dissolve and react to urease, and (ii) these formula-
tions of urea may be passed out into the duodenum
before dissolving. Therefore, it is important to compare
the breath response time-course belween the two types
of UBTs.

Our previous study demonstrated that reliable diag-
nostic performance of a breath test was attained by
mouth rinsing two to three times immediately after the
ingestion of a *C-urea solution, to remove the residual
13C_urea in the oral cavity.'> A newly developed *C-urea
tablet (the UBTT tablet) is a film-coated tablet, contain-
ing 100 mg of ¥C-urea, and is designed to be insoluble in
the oral cavity after oral administration, but readily
soluble in the stomach. The present multicenter study
was designed (i) to clarify the characteristics of the
tablet-based UBT, by comparing the time-course of the
breath-response curve for a UBT using film-coated
UBIT tablets with that of the conventional solution-
based UBT, and (@) to evaluate the diagnostic per-
formance of the tablet-based UBT, using a combination
of biopsy-based methods and the solution-based UBT
as reference standards.

Methods

Subjects

This multicenter, open-label study was performed at ten
study sites, with 260 patients aged 20 years or over who
were scheduled to undergo upper endoscopic examina-
tions. All patients had submitted their wrilten consent
to participate in the study. It was designed as a two-
period, two way crossover comparative study in which
the tablet-based UBT and the solution-based UBT
were conducted in a fixed order as assigned for each
study site. The period-I ®C-UBT and the upper endo-
scopic examination (assessment of H. pylori infection
using combined biopsy-based methods) were per-
formed within 17 days after predose examination. After
a washout period of 3-17 days, the period-]I test was
conducted. The postdose examination was performed
within 1-17 days after the period-II test. When not per-
formed on the same day as the period-I ®*C-UBT, the
upper endoscopic examination was performed prior to
the subject’s coming to the hospital for the period-II test
(on the day of the visit in some cases). Patients who had
undergone antibacterial therapy for the eradication of
H. pylori, those who had taken proton purmp inhibitors,
and those who had taken antibacterial drugs, bismuth
preparations, or ecabet sodium preparations within 4
weeks before the siart of the study, were excluded from
the study population. All patients participated in the
study between June 2000 and February 2001.
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Biopsy-based methods

During the endoscopic examination, samples for biopsy
were collected from the greater curvature of the antrum
and the corpus of the stomach. For each of the samples,
a culture (Mitsubishi Kagaku Bio-Clinical Laboratories:
MBCL, Tokyo, Japan), histological examination (Pro-
fessor Hidenobu Watanabe, First Department of Pa-
thology, Faculty of Medicine, Niigata University), and
rapid urease test (Helicocheck; Otsuka Pharmaceuti-
cals, Tokyo, Japan) were performed. For the assessment
by histological examination, hematoxylin-eosin-stained,
Giemsa-stained, and immunohistochemically stained
(anti-H. pylori antibody; D417, Dako, Copenhagen,
Denmark) specimens were used. On the overall biopsy
assessment, subjects who showed a positive test resylt at
either one of the two biopsy sites were assessed as H,
pylori-positive, and those who showed negative results
at both of the sites were assessed as H. pylori-negative,

Criteria for assessmeni of H. pylori infection and
noninfeciion in biopsy-based methods

Assessement of H. pylori infection in each subject was
performed according to the FDA assessment standard
for pre-eradication of H. pylori 4 In brief, subjects who
tested positive on the culture test or positive on both the
rapid urcase test and the histological examination were
assessed as H. pylori-infected. On the other hand, sub-
jects who tested negative on the culture test and on at
least ope of the other biopsy methods (histological
examination, rapid urease test) were assessed as K.
pylori-noninfected.

BC-UBT

The solution-based UBT was performed according to
the method previously reported.’ In brief, one sachet
of UBIT (containing 100mg of “C-urea; developed by
Otsuka Pharmaceuticals) was dissolved in 100m] of
water and given to the subjects while they were in a
fasting condition. The subjects rinsed their mouths two
to three times with water immediately after administra-
tion to remove the residual *C-urea in the oral cavity.
Subsequently, they remained in the left lateral decubi-
tus position for Smin and in a sitting position thereafter.
Bregth sampling was performed with natural breathing,
siX times in total, 1.e., at the predosing stage, and 5, 10,
15, 20, and 30min after administration, using a breath
bag designed exclusively for sampling. For the tablet-
based UBT, a single UBIT tablet (containing 100mg of
BC-urea) was ingested with 100ml of water. The test
was performed in the same way as the solution-based
UBT, except for the omission of mouth-rinsing with
water after administration. The 3CO, level (BCO./



S. Ohara et al.: New »C-UBT using film-coated tablet

2C0,) in the breath was measured before and after
administration of the tablet, using a mass spectrometric
analyzer (ABCA-G; Europa Scientific, Crewe, UK) and
the change from the preadministration value (APC: %)
was calculated.

Assessment of H. pylori infection by the *C-UB T

Assessment of H. pylori infection was performed ac-
cording to the criteria reported previously, i.¢., when
the ABC at 20 min after administration of urea was 2.5%o
or more, the patient was assessed as /. pylori-positive.
When it was below 2.5%o, the patient was asscsscd as F1.
pylori-negative.’®

Safety examination

To examine the safety of ®C-urea, the subjects’ physical
signs and symptoms were examined before and after the
breath test on the days of the predose and postdose
examinations in both period I and period IL In addition,
clinical laboratory tests werc performed during the
predose and postdose examinations. Subsequently, 259
patients were included for safety evaluation.

Results

Among the 260 subjects included in this study, there
were a number in whom assessment of H. pylori infec-
tion by biopsy could not be performed, or for whom
errors were made in the conducting of the *C-UBT. As
a result, 255 subjects were included in the efficacy analy-
sis. Of these 255 subjects, 254 were included in the
evaluation of the diagnostic performance of the tablet-
based UBT, using the results of biopsy-based methods
as a reference standard; 251 subjects were included in
the evaluation of the solution-based UBT: and 250
subjects were included in the evaluation of both the
tablet-based UBT and the solution-based UBT.

Patients’ backgrounds

'The 255 patients subjected to efficacy analysis included
122 men and 133 women, aged 20-80 years (mean age,
48.4 years). The endoscopic diagnosis revealed gastritis
(135 cases), gastric ulcer (64 cases), duodenal ulcer (44
cases), gastric cancer (3 cases), endoscopic normalily
(45 cases), and other conditions (38 cases; Table 1).
Some patients had more than one disease.

Table 1. Patients’ backgrounds

Patients for
efficacy analysis

Item Classification No. of patients (%)
Number of 255
patients

Age (years) 20-29 52 (204)
30-39 26 (10.2)
4049 45 (17.6)
30-59 62 (24.3)
6064 19 (75)
65-80 51 (20.0)
Min.-Max. 20-80
Mean + SD 484 > 163

Sex Male 122 (47.8)
Female 133 (52.2)

Discase® Gastritis 135 (52.9)
Gastric ulcer 64 (25.1)
Duodenal ulcer 44 (17.3)
Gastric cancer 3(1.2)
Endoscopically normat 45 (17.6)
Other : 38 (14.9)

Note: All the patients were Asian
*Sompe patients had more than one disease

Assessment of H. pylori infection using biopsy-based
methods or the solution-based UBT in the subjects
who were included in the evaluation of the diagnostic
performance of the tablet-based UBT

Based on the results of the biopsy-based methods, 130
subjects were asscssed as H. pylori-infected and 124 as
noninfected, whereas with the solution-based UBT, 127
subjects were assessed as H. pylori-infected and 123 as
noninfected.

Comparison of the tabler-based UBT and the solution-
based UBT, using the breath-response curve

The subjects were categorized into two groups, the
H. pylori-infected group and the H. pylori-noninfected
group, based on the results of diagnosis using the com-
bined biopsy-based methods. Figure 1 shows the box
plot of changes in the A*C over time (breath response)
for the tablet-based UBT and the solution-based UBT.
In the H. pylori-infected group, the APC for the tablet-
based UBT was lower than that for the solution-based
UBT at 5min (6.92 = 9.55%0 versus 20.17 % 14.67%o)
and 10min (21.74 = 19.08%0 versus 30.84 + 22.04%o),
but almost equivalent at 15min (30.88 * 24.59%. versus
3523 + 27.35%0). The ABC peaked at 20min for both
methods (35.76 = 29.96%. versus 36.38 + 31.47%o).

In the H. pylori-non-infected group, there was no
subject in whom the ARPC exceeded the cutoff level
(2.5%) within 10min after administration of the UBIT
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Fig, 1. Comparison of tablet-based urea breath test (_UB"[)
and solution-based UBT, using the breath-response curve in
Helicobacter pylori-infected subjects. Solid line. tablet-based
UBT; dotied line, solution-based UBT. The Almes gttached'f.o
the boxes connect the mean values, at each time after admin-
istration. The medians of data are denoted by marks (closed
and open circles) within each box, whose lower and upper
boundaries are the 25th and 75th percentiles. The swo hair-
lines extend from the top and the bottom of each box_ to the
[arthest values within the bounds of not more than 1.5 limes
the box lengths. The values beyond 1.5 times the box length
are plotted as outliers

tablets (Fig. 2). However, after administration of the
13C-urea in solution, there were 28 subjects in whom the
ABRC exceeded 2.5%o at Smin, in spite of the mouth
rinsing immediately after administration. The A®C at
20min (the assessment time) was (.35 3 0.60%. for the
tabiet-based UBT and 0.72 % 0.79%. for the solution-
based UBT.

Evaluation of the diagnostic performance of the tablet-
based UBT for the detection of H. pylori infection

The diagnostic performance of the tablet-based UBT
for the detection of H. pylori infection, which was evalu-
ated at each breath-sampling time, using the diagnosis
by the combined biopsy-based methods as a reference
standard and a cutoff value of 2.5%., is shown in Table 2.
At Smin after ingestion, of the 130 patients diagnosed
as H. pylori-positive, there were 52 false-negative cases
(sensitivity, 60.0%). Of the 124 patients diagnosed as H.
 pylori-negative, there were no cases that exceeded the
cutoff value of 2.5%. (specificity, 100% ), with accuracy
at 79.5%. At 10min after ingestion there were 10 false-
negative cases among the H. pylori-infected patients
(sensitivity, 92.3%), and all of the 124 H. pylori-negm{ive
palients showed ABC values below 2.5%. (specificity,
100%), with accuracy at 96.1%. At 15min, sensitivity.
specificity, and accuracy were, respectively, 96.9%,
98.4%, and 97.6%. At 20min, sensitivity, specificity, and
accuracy were, respectively, 97.7%, 98.4%. and 98.0%.
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Fig. 2. Comparison of tablet-based UBT and solution-based
UBT, using the breath-response curve in H. pylor-
noninfected subjects. Solid line, tablet-based UBT; dotted line,
solution-based UBT. The lines atlached to the boxes connect
the mean values at each time after administration. The medi-
ans of data are denoted by marks (closed and open diamonds)
within each box, whose lower and upper boundaries are the
25th and 75th percentiles. The twa hairlines extend from the
top and the bottom of each box to the farthest values within
the bounds of not more than 1.5 times the box lengths.
The values beyond 1.5 times the box length are plotied as
outliners

At 30min, sensitivity, specificity, and accuracy were,
respectively, 97.7%, 98.4%, and 98.0%,

Evaluation of the diagnostic performance of the
solution-based UBT for detection of H. pylori infection

The diagnostic performance of the solution-based UBT
for detection of H. pylori infection, which was evaluated
using the diagnosis by the combined biopsy-based
methods as a reference standard, is shown in Table 3. Of
the 128 patients who were assessed as H. pylori-positive
by the combined biopsy-based methods, 125 were as-
sessed as H. pylori-positive by the solution-based URT.
On the other hand, of 123 patients who were assessed as
H. pylori-negative by the combined biopsy-based meth-
ods, 120 were assessed as H. pylori-negative by the
solution-based UBT. The diagnostic performance of the
solution-based UBT was 97.7% for sensitivity, 97.6%
for specificity, and 97.6% for accuracy.

Evaluation of the diagnostic performance of the tablet-
based UBT for H. pylori infection based on the resulis
of the solution-based UBT

Table 4 shows the diagnostic performance of the tablet-
based UBT for detection of H. pylori infection, based
on the results of the conventional solution-based URT.
Of the 127 patients who were assessed as H. pylori-
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Tahle 2. Diagnostic performance of the table-based urea b_rcat]} test (UBT) in assess-
ment of Helicobacter pylori infection at each breath-sampling time

Biopsy-based methods

Sensitivity: % (95% CI)
Specificity; % (95% CI)

Tablet-based UBT  Infected  Noninfected - Total  Accuracy; % (95% CI)
P Pasitive 78 0 78 60.0 (51.1-68.5)
Negative 52 124 176 100.0 (97.1-100.0)
Total 130 124 254 79.5 (74.0-84.3)
1 in
“(’%ﬁ}ﬁve 120 0 120 92.3 (86.3-96.3)
Negative 10 124 134 100.0 (97.1-100.0)
Total 130 124 254 96.1 (92.9-98.1)
lsf\f;slilﬁve 126 2 128 96.9 (92.3-99.2)
Negative 4 122 126 98.4 (94.3-99.8)
Total 130 124 254 97.6 (94.9-99.1)
20Mi )
?’/cl)ﬁtive 127 2 129 97.7 (93.4-99.5)
Negative 3 122 125 98.4 (94.3-99.8)
Total 130 124 254 98.0 (95.5-99.4)
303@?&% 127 2 129 97.7 (93.4-99.5)
Negative 3 122 125 98.4 (94.3--99.8)
Total 130 124 254 98.0 (95.5-99.4)

CI, confidence interval

Table 3. Diagnostic performance of solution-based UBT for
detection of H. pylori infection

Biopsy-based methods

Infected Noninfected Total
Solution-based UBT _
Positive 125 3 128
Negative 3 120 123
Total 128 123 251

Sensitivity, 97.7% (95% CI, 93.3-99.5); specificity, 97.6% (95% CIL,
93.0-99.5); accuracy, 97.6% (95% CI. 94.9-99.1)

positive by the solution-based UBT, 123 were also as-
sessed as positive by the tablet-based UBT. On other
hand, of the 123 patients who were assessed as H.
pylori-negative by the solution-based UBT, 120 were
assessed as negative by the tablet-based UBT. The
diagnostic performance of the tablet-based UBT was
96.9% for sensitivity, 97.6% for specificity, and 97.2%
for accuracy.

Discrepant results

There were nine patients in whom either the results
of the tablet-based URT differed from those of the
solution-based UBT or the results of the tablet-based

Table 4. Diagnositc performance of the tablet-based UBT for
detection of H. pylori infection, based on the results from the
solution-based UBT

Solution-based UBT

Positive Negative Total
Tablet-based UBT
Positive 123 3 126
Negative 4 120 124
Total 127 123 250

Sensitivity, 96.9% (95% CI, 92.1-99.1); specificity, 97.6% (95% CL,
93.0-99.5); accuracy, 97.2% (95% CI, 933-98.9)

UBT differed from those of the biopsy-based methods
(Table 5). There were three false-positive cases for the
solution-based UBT and two false-positive cases for the
tablet-based UBT. Tt is of note that one of the two
patients showing false-positive results in both UBTs
showed a positive result on histological examination of
the sample collected from the corpus. The remaining
patients with false-positive results showed a A®C of
2.83%e in the solution-based UBT, very near the cutoff
value, and a A®C of 0.2%. in the tablet-based UBT.
There were three false-negative cases in both the tablet-
based UB'l and the solution-based UBT,
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Table 5. Patients with discrepant results, where results of either or both UBTs differed from those of biopsy-based methods

Culture Histology RUTY
Case $-UBT T-UBT Infection
no. (APC:%0) (A1C:%0) Ant Cor Assess Ant Cor Assess Ant Cor Assess status
1 +(5.90) +(2.79) + + Nonintected
2 +(3.97) +(5.76) - UA UA Noninfected
3 +{2.83) -(0.20) - - : Noninfected
4 +(8.87) —{2.02) + - + + + + - - - Infected
3 +(15.27)  —(2.03) + + + + + + + + + Infected
6 +(27.71)  -(0.90) + + + + + + + + + Infected
7 —(2.13) +(10.72) + + + + + + + + + Infected
8 —(1.36) +(2.72) + + + - ' - - - Infected
9 —(2.35) +{4.09) + + + + + + - + + Infected

+, H. pylori-positive; —, . pylori-negative; S-UBT, solution-based UBT; T-UBT, tablet-based UBT: RUT, rapid urease test; infection status
diagnosis using combined biopsy-based methods; UA, unassessable; Ant, antrum: Cor, corpus; Assess, overall assessment; ABC, value at 20 rmr;

after administration of the study drug

Safety evaluation

The adverse reactions observed in a total of 259 subjects
were abdominal distension (2 cases), an increase in
blood potassium (2 cases), diarthea (1 case), loose
stools (1 casc), an increase in white blood celis (WBG; 1
case), and a decrease in WBC (1 case). However, none
of these reactions require any special treatment.

Discussion

There have been reports stating urease-producing bac-
teria are present in the oral cavity,!>” which may lead
to false-positive results if breath samples are collected
soon after administration of *C-urea in solution.>'*
Therefore, in with most BC-urca breath-testing, a study
meal is given to patients to delay the excretion of “C-
urea from the stomach,2¢ and an interval of 20-30min is
allowed to elapse between the adminisiration and the
breath-sampling time. Furthermore, mouth-rinsing is
performed by the subject immediately after administra-
tion to remove the residual urea.*'** On the other hand,
it has also been reported that new approaches in drug
formulation (encapsulated or tableted urea) have suc-
cessfully overcome the effect of the urease activity of
oral bacteria, enabling the successful implementation of
the UBT within 10min after drug administration, with-
out the need for a study meal 312 These approaches
require a drug with the pharmaceutical properties of
being imsoluble in the oral cavity but readily soluble in
the stomach. To confirm these pharmaceutical proper-
ties in such urea products, the time-course of the breath-
response curve after ingestion of the products needs to
be examined.

In this study, when the solution-based UBT was con-
ducted, many cases in which the APC level exceeded
2.5%a (the cutoff valuc) at Smin after administration

were observed in IL pylori-noninfected subjects, in
spite of the mouth-rinsing they performed immediately
after the UBT administration to remove residual 3C-
urea. This finding suggests the possibility that, at certain
sampling times, false-positive results may be obtained
from a UBT in which urea is administered as a solution.
Another possibility, especially in actual clinical settings,
18 that mouth-rinsing may be delayed or may not be
performed properly. The use of citric acid enhances the
urease activity of M. pylori, and reduces the effect of
oral bacteria.’*! However, citric acid solution is bitter
and therefore unpleasant to take.”

The newly devcloped URBIT tablet is a film-coated
tablet designed to be insoluble in the oral cavity after
oral administration, but readily soluble in the stomach.
In our 124 H. pylori-noninfected subjects who were ad-
ministered this product, a maximum AY¥*C of 0.92%. was
obtained at 5min after administration, without the
patients performing mouth rinsing. Accordingly, there
seems to be no possibility that false-positive results
could be brought about through the influence of oral
bacteria.

Unlike our tablets, the *C-urea tablets that Hamlet et
al.’? used in their study were not coated with a thin film
1o achieve quick dissolving in the stomach, and their
tablets contained citric acid, both of which features led
to the early occurrence of a peak APC value (10min
after administration) in H. pylori-infected subjects.
However, APC values around 5%, were also observed at
5, 10, and 20 min after administration in some H. pylori-
noninfecied subjects.”* The appearance of the high ABC
values was considered to be due to the use of non-film-
coated (ables, which may have led to the result that
urease-producing bacteria existing in the oral cavity or
pharynx affected the breath-test result. Thus, the use of
non-film-coaled tablets may lead to false-positive re-
sults, just as the conventional solution-based UBT may.
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In H. pylori-infected subjects, the APC level for the
tablet-based UBT was lower than that for the solution-
based URT until 10min after administration, due to the
film coating on the tablet surface. However, the differ-
ence in APC had lessened by 15min after administra-
tion. The ABC levels for both the tablel-based UBT and
the solution-based UBT peaked at 20min.

Based on these results, it is believed that the UBIT
tables (which are film-coated) can completely overcome
the influence of urease produced by oral bacteria and
are readily soluble in the stomach. The effect of urease
activity of orgamisms ingested with the water used to
prepare the 3C-urca solution is one of the causes of
false-positive results,”” but this is considered to have
only a minor effect on the test.

Consequently, UBIT tablets are expected 1o be
especially useful in efficacy assessment of bacteria
eradication therapy, for which false-positive results are
currently causing a serious problem.

In the total of 254 subjects in whom the tablet-based
UBT was assessable, 127 of 130 H. pylori-infected sub-
jects and 122 of 124 H. pylori-noninfected subjects were
confirmed to have been correctly assessed by the tablet-
based UBT, based on the assessmenl made from the
combined biopsy-based methods. The diagnostic per-
formance of the tablet-based UBT, which was 97.7% for
sensitivity, 98.4% for specificity, and 98.0% for accu-
racy, was, in each area (sensitivity, specificity, accuracy),
equivalent to or higher than the diagnostic performance
reported for the solution-based “C-UBT4#

As the estimated accuracy of the tablet-based UBT
was higher than 97.6% for breath samples taken begin-
ning from 15min after ingestion of UBIT tablets, it is
considered possible to perform a simple and rapid C-
TJBT, using UBIT tablets, without the need for mouth
rinsing. For the three cases that were falsely assessed as
negative by the tablet-based UBT, the result given by
two or more kinds of biopsy-based methods, including
a culture, as well as the resulis of the conventional
solution-based UBT, were positive. In these three cases,
which were considered to be true false-negatives, the
ABC values at 20min after administration of the UBIT
tablets were comparatively low, at 2.02%., 2.03%,, and
0.90%, respectively. These numbers suggest that the
UBIT tablets may have not have remained for a
sufficiently long period in the stomach, passing out into
the duodenum before dissolving, thus causing the false-
negative result. In addition, as a possible disadvantage
of the UBIT tablets, it has been considered that the
breath response may be lower than that produced by
the ¥C-urea solution, due 1o the tablet’s film-coated
surface. However, based on the diagnosis using com-
bined biopsy-based methods, as far as the results of this
study are concerned, there was no difference in the
incidence of false-negative resulis of this study are con-

cerned, there was no difference in the incidence of false-
negative resulis between the tablet-based UBT and the
solution-based UBT (three cases each). Therefore, it is
presumed that the occurrence of false-negative results
does not depend on the formulation of this agent.

Regarding the necessity for the subject to have a
study meal to retain the TBIT tablet in the stomach, it
may be that false-negative cases could be prevented by
a study meal; however, if the UBT with a tablet can be
performed simply, without the use of a study meal, with
the same accuracy as that of other UBTS, including the
solution-based UBIT, its advantages will outweigh the
possible disadvantage of a tablet formulation hastening
the excretion of urea from the stomach. It should also
be noted that the use of a study meal will lead both to an
increase in the study cost and to prolongation of the
study period. In addition, it has been reported that the
A™C value may actually be decreased by the use of a
study meal

Based on our assessment criteria, there were also two
false-positive tablei-based UBT resuits. The two false-
positive results with the tablet formulation were also
positive with the solution-based URT, with similar ABC
values, of 5.90%» and 5.97%., respectively. In one of the
two patients, the histological examination of the corpus
was positive but the case was assessed as negative
according to the present study criteria. Therefore, it is
strongly suggested that both patients were actually 4.
pylori-positive. )

It has been reported that H. pylori may be patchily
distributed in the stomach™ and unable to inhabit a site
with advanced intestinal metaplasia®® Consequently, it
cannot be ruled out that the two patients may have been
diagnoscd as M. pylori-noninfected because of the sites
from which the sample tissues were collected.

With respect to factors that may cause false-positive
results, the influence of urease-producing bacteria
should be taken into account.® It is possible that urease-
producing bacteria, which do not generally grow in the
stomach, may be overgrown in achlorhydric patients,?
and that bacteria of some Helicobacter species other
than H. pylori, such as H. heifmannii, may prolifer-
ate.®* These possibilities, which are remote in ulcer
patients, may, nevertheless, be rather problematic in
patients with intestinal metaplasia or gastric cancer.?

In summary, the diagnostic performance of the
tablet-based UBT, for which mouth-rinsing after ad-
ministration of the ¥C-urea can be omitted, was 97.7%
for sensitivity, 98.4% for specificity, and 98.0% for accu-
racy. Based on these results, the tablet-based UBT is
expected 10 be a promising rapid and simple test for the
diagnosis of H. pylori, infection and it will be as useful
as the solution-based UBT.
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Resumen

La infeccién por Helicobacter pylori (H. pylori) y las
complicaciones asociadas, como el cdncer gdstrico, re-
presentan un verdadero problema de salud piblica
porque lideran las rasas de morbilidad y mortalidad en
Colombiay Latinoamérica, en donde es altamente pre-
valente. Objetivo: caracterizar la prevalencia de la in-
feccion por H. pylori en la poblacion médica de Mede-
Ulin, Colombia. Métodos: se realizé un estudio epide-
mioldgico observacional transversal donde se incluye-
ron 342 médicos. Se evalué la presencia de la infeccion
por H. pylori mediante la prueba de aliento con urea
marcada con carbono 13 y su asocidcidn con aspectos
personales, antecedentes de enfermedad gdstrica y ma-
nifestaciones clinicas. Resultados: se encontrd una pre-
valencia general de infeccidn por H. pylori de 77.2%
(IC 95%: 72.4% a 81.5%), que discriminada por gé-
nero representa una prevalencia de 78.4% en hombres
y 72.6% en mujeres, sin asociacién significativa (Chi-
—cuadrado p= 0.37). Del total de los 342 participan-
tes, 183 (53.5%) presentaron al menos un evento sos-
pechoso de enfermedad géstrica y de éstos, 141 (77%)
fueron positivos y 42 (23%) negativos para H. pylori;

' Prevalence of Helicobacter p
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de los 264 participantes H. pylori positives, 141
(53.4%,) presentaban antecedentes de enfermedad gis-
trica y 123 (46.6%) fueron asintomdticos. Conclusio-
nes: la prevalencia de la infeccidn por H. pylori en la
poblacion médica. de Medellin, Colombia, es de
77.2% (IC 95%: 72.4% a 81.5%), acorde con el
perfil epidemioldgico de lu region. Ademds, el 46.6%
de los individuos infectados por H. pylori fueron asin-
tomdticos y no hay antecedentes ni sintomas que per-
mitan sospechar la presencia de la bacteria, la cual s-
lo es posible determinar tras el estudio apropiado de los
individuos.

Pualabras . claves: Helicobacter pylori, prevalencia,
enfermedades gistricas, Medellin, Colombia.

I ylori
infection in physicians in Medellin,
Colombia : :

Summary

Inféction by Helicobacter pylori (H. pylori) and its as-
sociated complications, such as gastric cancer, constitu-
te a true public health problem due to the high morbi-
dity and mortality rates in Colombia and Latin Ame-
rica, where it is bighly prevalent. Objective: To cha-
racterize the prevalence of H. pylori infection in the
medical population of Medellin, Colombia. Methods:
A transversal-cut observational epidemiological study
was done, 342 physicians were included, The presence
of H. pylori inféction, diagnosed with carbon 13-labe-
Ued urea breath test, and ity association with personal
aspects, history of gastric disease and clinical manifes-
tations was evaluated. Results: The general prevalence
of H, pylori infection was found to be 77.2% (CI
95%: 72.4% to 81.5%). Discriminating by gender, it
represents a prevalence of 78.4% in men and 72.6%
in women, without any significant association (chi-
square, p=0.37). Of the total 342 participants, 183

26 42
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(53.596) presenced ar least one suspected episode of gas-
tric disease, and of these, 141 (77%) were positive and
42 (23%) were negative for H. pylori; of the 264 H.

pylori positive participants, 141 (53.4%) had history
of gastric disease and 123 (46.6%) were asymptoma-

tic. Conclusions: Prevalence of H. pylori infection in
the medical population in Medellin, Colombia, is
7729 (CI 95%: 72.4% to 81.5%), in accordance to
the epidemiologic profile of the region. Also, 46.6% of
individuals infected by H. pylori were asymptomatic
and with ne history or symptoms suggestive of the pre-

sence gf the bacteria, which is only possible to determi-

ne after appropriate testing of the individuals.

Key words: H. pylori, epidemiology, Colombia.

Al iniciarse el siglo XXI, H. pylori coloniza mds del
50% dc los estémagos de la poblacién mundial,
constituyéndose en la infeccién mds frecuente de la
humanidad, con una mayor prevalencia en los pai-
ses pobres y en via de desarrollo.! La infeccién por
H. pylori estd intimamente relacionada con enfer-
medades gédstricas como la tilcera péptica duodenal,
la dleera péptica gdstrica, el cincer de estébmago, los
linfomas MALT? y con varias enfermedades extradi-
gestivas como la piirpura trombocitopénica autoin-
mune, la anemia ferropénica, la anemia perniciosa,
la hiperémesis gravidica, la talla baja en nifios y al-
gunas enfermedades dermarolégicas como la pirpu-
ra de Schonlein-Henoch, la urticaria crénica y la ro-
sdcea,” entre otras.

La presente investigacién tiene como objetivo y
propésitos, entre otros, los siguientes: 1) caracterizar
la prevalencia de la infeccién por H. pylori en la po-
blacién médica de la ciudad de Medellin, Colom-
bia; 2) sensibilizar y crear conciencia en la comuni-
dad médica de la ciudad de Medellin, Colombia, so-
bre el problema de salud publica que representa la
infeccién por H. pylori; 3) estimular lineas de inves-
tigacién a nivel local, nacional y regional; y; 4) com-
partir con la comunidad cientifica latinoamericana
la problemdtica de esta infeccién como un asunto
regional mds que nacional o local.

Material y métodos

Se realizé un estudio epidemiolégico observacio-
nal de tipo transversal. Mediante convocatoria escri-
ta se invitd a la comunidad médica de Medellin,
Colombia, para participar en la investigacién apro-
ximadamente 1.500 médicos; (informacién prove-

niente de las diferentes bases de datos de encidades
¢ instituciones prestadoras de servicios de salud de la
ciudad). De ellos, 342 respondieron y participaron
en la muestra 342 médicos de manera totalmente
voluntaria (muestreo por conveniencia). A cada par-
ticipante se le establecié su proceso de previo con-
sentumiento informado de las limitaciones y alcan-
ces del estudio, cumpliendo con los estdndares éti-
cos internaciones y la legislacién colombiana en es-
tos aspectos.* A cada uno de los participantes se le
aplicé una encuesta para determinar la presencia de
antecedentes de enfermedad géstrica o de sintomas
digestivos, en particular los relacionados con la dis-
pepsia, de acuerdo con los criterios de la Sociedad
Americana de Gastroenterologia® que estuviesen
asociados con la infeccidn por H. pylori y permitie-
sen sospechar su diagnéstico clinicamente. Ademis,
se defini6 el estatus de A. pylori mediante una prue-
ba aliento con urea marcada con carbono 13 de
acuerdo con el protocolo europeo adaptado al me-
dio,* utilizando estuches comerciales (TAU-KIT,
Isomed S.L., Madrid, Espafia) que contienen 4,2g
de 4cido citrico y 100 mg de urea marcada con car-
bono 13, con una sensibilidad y especificidad muy
cercanas al 100%. El andlisis de Ias muestras se prac-
tcé en el Laboratorio Clinico Hematolégico, en
Medellin, Colombia, mediante un espectrémetro de
relacién de masas (ABCA, Europa Scientific, Ches-
hire, Reino Unido). Se consideré un estatus positi-
vo de infeccién por H. pylori, de acuerdo con crite-
rios validados internacionalmente para esta prueba,
un valor de la prueba de aliento con urea marcada
con carbono 13 igual o superior a 2,5 deltas de
BCO: (32CO,).

Analisis estadistico _

En el andlisis descriptivo se utilizaron distribucio-
nes porcentuales y absolutas para aquellas variables
cualitativas e indicadores de resumen como la me-
dia, la mediana y la desviacién estindar para las va-
riables cuantitativas. Se estableci6 el criterio de nor-
malidad de los datos mediante la prueba de Kolmo-
gorov—-Smirnov para una muestra, y con base en és-
ta se aplic6 la prueba de U-Mann Whitney para la
diferencia de frecuencias relativas de dos poblacio-
nes independientes. Se utilizé el Chi-cuadrado de
independencia (correccién de Yates) para la explora-
cién de la asociacién enue la presencia de infeccién
y las variables cualitativas de persona y circunstancia
que se consideraron de importancia en el estudio.
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Para determinar los principales factores asociados
con la presencia de infeccién, se calculé la razén de
disparidades u odds ratio (OR) con sus respectivos
IC 95%. Para aquellos factores que mostraron una
mayor fuerza de asociacién, se calcularon razones de
disparidades ajustadas por otras variables (potencia-
les confusores) uulizando técnicas de andlisis estrati-
ficado y regresién logistica no condicional con el fin
de obtener el estimativo menos sesgado de dicha
asociacién. El procesamiento y andlisis de los daros
se realizé mediante los programas SPSS (Statistical
Product for Service Solutions) version 12.0 y Epi-In-
fo 2005, versién 3.3.2.

Resultados

En este estudio participaron 342 médicos; 269
{78.7%) hombres y 73 (21.3%) mujeres, con una
edad promedio de 47.24.

Prevalencia de la infeccién por H. pylori: De
acuerdo con el punto de corte previamente definido
para la prucba de aliento con urea marcada con car-
bono 13 (igual o mayor a 2.5 8%CQ), se encon-
traron 264 participantes positivos para la prueba, lo
que arroja una prevalencia general de infeccién por

H. pylori de 77.2% (1C 95%: 72.4% a 81. 5%), que
discriminada por género representa una prevalencia
de 78.4% en hombres y 72.6% en mujeres, sin aso-
ciaci6n significativa entre las variables género e in-
feccién por H. pylori (Chi—cvadrado p= 0.37): Al
caracterizar los valores $*CO: de la prueba de alien-
to no se hallaron diferencias significativas en el va-
lor 82CQ: en los participantes de género femenino
con tespecto a los de género masculino (U de
Mann-Whitney, p= 0.350). Para determinar de una
manera “mds ﬁdedxgna las dxferenaas entre indivi-
duos negativos y positivos en los valores §°CO; se-
gin género, se observé que las personas con resulta-
do negativo de infeccién no presentaron asociacién
significativa en el valor 84COs, (U de Mann-Whit-
ney, p= 0. 492); pero se hallé diferencia estadistica-
mente sxgmﬁcatwa en el valor §2CO: de los indivi-
duos con resultado positivo de infeccibn segiin el es-
tatus de F. pylori (U de Mann thtney, p= 0.008).

Antecedentes de enfermedad giéstrica y sintomas
de dlspepsm e infeccién. por. H. pylori: Del rotal de
los 342 participantes, 183 (53.5%) presenmron al
menos uti evento sospechoso de enfermedad gdstri-
ca y de éstos, 141 (77%) fueron positivos y 42
(23%) negativos para H. pylori; de los 264 pardd-
pantes H. pylori positivos, 141 (53.4%) presenta-

ban antecedentes de enfermedad géstrica y 123
(46.6%) eran asintomdticos. Ni los antecedentes de
enfermedad gdstrica ni los sintomas asociados con
la dispepsia (en pardcular el dolor que se mejora
con antidcidos o drogas reductoras de 4cido, el do-
lor cuando hay hambre, el dolor que lo despierta, el
dolor epigdstrico periédico con remisién y recaidas,
la sensacién de llenura posprandial, la saciedad
temprana, la regurgitacién dcida, nduseas y vémirtos
y molestias vagas en abdomen supetior que se em-
peoran con la ingestién de alimentos), tras un ang-
lisis estadfstdco exhaustvo, mostraron asociacién
estadisticamente significativa con [a infeccién por
H. pylori.

Discusion

Revisada la literatura médica mundial, a pesar de
que hay muy pocos trabajos relacionados con el apa-
rente mayor riesgo de estar infectado por H. pylori
en los trabajadores de la salud, son muy pocas las in-
vestigaciones que abordan este interrogante; sin em-
bargo, los resultados son mds o menos concluyerrces:
los médicos y el personal del drea de la salud no tie-
nen un mayor riesgo que la poblacién ajena a esta
actividad,” excepto los gastroenterélogos y auxiliares
de gastroenterologia cuando no se extreman las me-
didas de proteccién® y en consecuencia se podtia
considerar, mientras que no se disefien otros estu-
dios en la poblacién general, que la prevalencia ob-
servada en [a comunidad médica de Medellin, Co-
lombia, refleja la prevalencia de la infeccién en esta
ciudad. La prevalencia observada cortesponde a la
definida para un pais subdesarrollado o en via de de-
sarrollo en donde la infeccién se adquiere en los pri-
meros afios de lavida,' como claramente lo demues-
tran varios estudios latinoamericanos que, directa o
indirectamente, muestran tasas de infeccién en ni-
fios usualmente por encima del 60%> yen adultos

‘ alxededor del 80%2> llevados a cabo en Bohv1a,‘7

BI’S.S].[ 11-1421,55,27.28 Chlle)m Colombm 12,15,16,18,33,26 Ecua
dor,™ México™ y Periy,*” entre otros. La | preva-
lencia en Argentina es la mids baja informada en la
literatura médica latinoamericana, con tasas de pre-
valencia entte 37.5% ¥ 53.8%, que corresponderfan
al patrén de los pafses desarrollados,®* explicable
pomblemente por mejores condiciones socmeconé-
micas de [a poblacién.

Como era de esperarse y acorde con la mayoria de
los investigadores que han abordado la sintomatolo-
gia de la infeccién por H. pylori, en este grupo ni los
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antecedentes de enfermedad gdstrica ni los sintomas
estudiados se asociaron con la presencia de la bacte-
ria. Mds que los hallazgos anteriores es importante
llamar la atencién sobre hecho de que el 53.8% de
los participantes H. pylori negativos presentaban an-
tecedentes o sintomas sospechosos de estar infecta-
dos, hallazgo que reafirma que si bien H. pylori tie-

ne un papel muy importante en estas manifestacio-.

nes,” no es la causa de todos los probleinas gdstricos,
en particular aquellos con sintomas de dispepsia co-

<l 46.6% de los participantes H. pylori positivos
eran asintomdticos, hallazgo que coincide con la
evolucién natural de la infeccién, en donde un gran
porcentaje de individuos infectados permanecen
asintométicos.** como {0 han demostrado estudios
en Estados Unidos, con un porcentaje de infectados
por H. pylori asintomdticos de 37%* y de 52%,” y
en Europa de 34.9% en jévenes y 62.4% en mayo-
res,* quedando claro en esta investigacién y en la
mayorfa de las referenciadas en la lireratura médica
mundial que la Gnica manera de determinar la pre-
sencia de la infeccién por H. pylori es estudiando
apropiadamente a los pacientes.

Tras esta investigacién preliminar quedan mds
preguntas que respuestas, las cuales la comunidad
cientifica debe abordar con entereza y determina-
cién, sobre todo en paises como Colombia en don-
de el cincer gdstrico, intimamente relacionado con
la infeccién por H. pylori, encabeza las estadisticas
de morbilidad y mortalidad por cdncer,”” al igual
que en muchos otros paises latnoamericanos,™
aparte de la dlcera péptica duodenal, la tlcera pép-
tica gdstrica, los linfomas MALT del estémago,” las
manifestaciones extradigestivas como la parpura
trombocitopénica autoinmune, recientemente evi-
denciada en el medio,” la anemia ferropénica, la
anemia perniciosa, la hiperémesis gravidica, la talla
baja en nifios y algunas enfermedades dermatolégi-
cas como la pirpura de Schénlein-Henoch, la urti-
caria crénica y la rosdcea,® entre otras. Mds que
mostrar la prevalencia de esta infeccién en una co-
munidad colombiana, esta investigacién debe dejar
una reflexién: es el momento de reconocer a la in-
feccién por H. pylori como un verdadero problema
de salud publica y con responsabilidad y entereza
emprender el largo camino que se inicia con la ca-
racterizacién de la magnitud del problema y termi-
na con la erradicacién final. Esta es Ia mejor mane-
ra de intervenir positivamente e¢n la salud de los
pueblos afligidos por este flagelo.
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Resumen

Introduccién. La infeccion por Helicobacter pylori en condiciones de malnutricion v
ambientales desfavorables predispone al desarrollo de enfermedades gastricas, CA de estomago y
posiblemente retraso en talla. La prevencion desde edades tempranas puede reducir estas
entidades.

Objetivo. Determinar la prevalencia de H.pylori y su relacion con los factores nutricionales y
socioculturales en escolares.

Materiales y Métodos. Estudio descriptivo transversal. Se identifico la infeccion por H.pylori
mediante el test de aliento con *C-urea en 447 nifios entre 4 y 13 afios (localidad de Kennedy).
Se indagaron aspectos socioculturales, nutricionales, antecedentes personales y familiares de
enfermedad gastrica. Se aplico la estadistica descriptiva, pruebas de t de Student y de 2 para el
analisis.

Resultados. De 447 escolares, 54.4% (243) fueron nifios y 45.6% (204) mifias. El 73.4 % (328)
fueron positivos para H.pylori; 58.8% (193) nifios y 41.2% (135) nifias (p= 0.002). Al estratificar
por grupos de edad, sex0 y presencia H.pylori se hallaron diferencias significativas en los
mayores de 7afios (p<0.05). El 80.1% de los escolares que comparten la cama presentaron
H.pylori (p<0.05). El estrato socioe‘conémico, tipo de familia, tipo de vivienda, nimeros de
personas que habitan la vivienda, presencia de animales, procedencia del agua y antecedentes de
enfermedad gastrica no presentaron asociacion con H.pylori. El lavado de manos es deficiente
por ausencia de jabon. El 91.2% de escolares con retraso en talla presentaron H.pylori (p<0.05).
El consumo diario de frutas (38%) y verduras (22.2%) fue inferior a lo recomendado.
Conclusiones. La prevalencia por H.pylori fue mayor que en otros estudios hechos en Colombia.

La prevalencia fue mayor en los varones y aumenta significativamente con la edad. Compartir la

e



cama y el retraso en talla se asocidé con H.pylori positivo. El inadecuado lavado de manos y el
bajo consumo de frutas y verduras podrian ser factor de riesgo para H.pylori.

Palabras clave: Escolares, factores socio demograficos, H.pylori, prevalencia, nutricion
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Abstract
Introduction. The infection by H.pylori in cases of malnutrition and unfavorable environmental
conditions foster the development of gastric diseases, stomach cancer and growth delay.
Prevention of H pylori infection during childhood is related with a decrease in these pathologies.
Objective. To determine the prevalence of H.pylori and its relation with nutritional and socio-
cultural factors in schoolchildren
Materials and Methods. Cross-sectional descriptive study. i"he sample group was 447 children
from middle and low social economic strata, between ages 4 to 13. The infection by H.pylori was
identified via the 13C-urea breath test. Socio-cultural, nutritional aspects, personal and family
background of gastric disease was inquired. Descriptive statistics was applied in the analysis of
the results, Student t test and Chi square (xz),
Results. From the 447 children, 54.4% (243) were boys and 45.6% (204) girls. 73.4 % (328)
were H.pylori positive; 58.8% (193) were boys and 41.2% (135) girls (p =0.002). Significant
differences were observed between boys and girls afier stratified by age groups among children
over 7 years; (p<0.05). 80.1% of the children sharing beds were H.pylori positive (p<0.05).
Variables such as socioeconomic strata, family type, housing, number of persons in the house,
animal pets, and background of gastric disease, were not associated with H.pylori infection. hand
washing habits were inadequate, 91.2% of the children With growth delay were H.pylori positive
(p<0.05). From the total children only 22,2% and 38% consume vegetables and fruits daily.
Conclusions: In this sample infection by H.pylori was higher than in other surveys carry out in
Colombia. The prevalence was also higher among boys increasing significantly with age.
Variables as bed sharing and growth delay were related to H.pylori infection. Inadequate hand

washing and the low consumption of fruits and vegetables may be a risk factor for H.pylori.

070
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INTRODUCCION

El Helicobacter pylori (H.pylori) es la bacteria responsable del 70% de las ulceras gastricas y de
la gastritis cronica en la poblacion de América de Latina. Los estudios epidemiologicos y
experimentales muestran una relacion entre la infeccion por H.pylori y el desarrollo posterior de
cancer gastrico, razon por la cual fue reconocido en 1994 oficialmente por la Agencia
Internacional para la investigacion en Cancer de la organizacion Mundial de la Salud (OMS)
como agente cancerigeno de grado 1%>”. Segiin el informe epidemioldgico sobre la mortalidad
por cancer en Colombia, para el afio 2005, el cancer gastrico fue la primera causa de muerte
(4.540). En hombres, fue la primera causa de muerte por cancer (2.729) y en mujeres fue la
tercera con 1.811 defunciones . Se estima que la erradicacion de esta bacteria desde edades

tempranas reduciria la incidencia de estas patologias en la vida adulta (1.3.6)

También se ha propuesto que la infeccion aguda por A.pylori con lleva a hipoclorhidria que
facilita la infeccion por otros entero patogenos llevando a una posible diarrea, malnutricion, fallas
en el crecimiento y anemia por déficit de hierro debida a la mala absorcion por alteracion de las
secreciones gastricas y por competencia entre el huésped y el H.pylori por el hierro, problemas
muy frecuentes en nuestros nifios a8,

También se ha reportado una que la infeccidn por H.pylori durante los primeros afios afecta el
crecimiento linear aun en condiciones de alimentacion y nutricion aceptables durante la infancia

temprana ©'?.

Por otro lado, los estudios muestran que las condiciones socio-econdmicas de las poblaciones

marginales, el hacinamiento, la malnutricion y dietas carenciales principalmente en vitaminas



antioxidantes, condiciones higiénicas y sanitarias inadecuadas son factores que aumentan la

probabilidad de contraer la infeccion ' 1>

Dado el impacto que la infeccidn por H.pylori puede tener sobre la salud de los nifios a corto,
mediano y largo plazo; que son muy pocos los estudios en nuestro medio donde se describa la
prevalencia de la infeccién por H pylori en relacion con aspectos nutricionales y socioculturales
en poblacion escolar, se quiso identificar la prevalencia de H.pylori en un grupo de escolares en

relacion con dichos factores para identificar aquellos que puedan ser susceptibles de intervenir.

Métodos

El presente estudio descriptivo de corte transversal (censo), fue realizado en nifios escolarizados
de estrato socio-econdmico medio-bajo pertenecientes a un Centro Educativo Distrital ubicado en
la Localidad de Kennedy en la Ciudad de Bogota. Con una poblacién de 1300 estudiantes desde

el grado O al grado 11.

Se citaron a una reunién a todos los padres y nifios pertenecientes a los grados de 0 a 6 (600
nifios) con edades comprendidas entre 4 y 13 afios, para mformar acerca del estudio, la toma de la
muestra de aliento, los beneficios y posibl_es niesgos. Igualmente se solicito su consentimiento por
escrito. Los criterios de elegibilidad incluian nifios sanos, que no hubieran recibido antibioticos o

inhibidores de la bomba de protones durante el mes previo a la toma de aliento.

El diagnostico de la infeccion por H.pylori se realizb mediante el test del aliento con urea
marcada con carbono 13 utilizando estuches comerciales de TAUKIT® (Isomed S.L., Madrid,

Espafia). Las muestras de aire espirado fueron enviadas al Laboratorio Clinico Hematologico en



Medellin, Colombia para su analisis. Para este estudio se considero positivo para H.pylori si el
valor A¥CO, pos urea fue igual o superior a 2,4 en este caso el sujeto se considera infectado por

H.pylori. B} méodo muestra una sensibilidad del 97,9% una especificidad del 96,1% (3141516

Mediante entrevista personal, se registro los datos generales de los nifios (positivos o no para
H.pylori), asi como los datos peso, talla, numero de comidas consumidas al dia, y frecuencia del
consumo por grupo de alimentos. Los mnifios menores de 8 afios fueron entrevistados

acompafiados de sus padres. Antes del trabajo de campo se realiz6 una prueba piloto.

Las variables socio demograficas y culturales determinadas fueron: edad, sexo, estrato
socloecondmico; para este se tuvo en cuenta el Gltimo recibo de pago de servicios publicos
estratificado seglin el lugar de residencia establecido por el Departamento Administrativo
Nacional de estadisticas (DANE) Colombia. Se indago sobre el tipo de familia: nuclear o extensa,
nimero de personas que: vivian en la casa y compartian el cuarto con los nifios, asi como el
numero de personas con quienes compartian la cama. Igualmente si contaban con servicios

publicos.

En relacidn con las practicas higiénicas se contemplo: el lavado de manos con o sin jabén, antes
de comer y después usar el bafio, y aspectos de saneamiento como procedencia del agua para
consumo, tenencia de animales y condiciones de la habitacion, cocina y bafio. También se

indago los antecedentes familiares de cancer gastrico.

Los nifios se pesaron en pantaloneta y camiseta sin zapatos en una bascula digital marca tanita

con una precision del 98%. La estatura se midio con estadidmetro marca seca con una precision
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del 95% confianza de acuerdo al protocolo ISAK. El estado nutricional se realizo para los
siguientes indicadores: Talla para la edad y el indice de masa muscular por edad (TMC),
utilizando los patrones de referencia de la OMS 2007 y el programa WHOQO AnthroPlus V 1.0.2.

Los puntos de corte que se utilizaron para el analisis fueron los establecidos por la OMS 2007.

El patrén alimentario se determino mediante entrevista: Se indago el numero de comidas
ingeridas al dia, la frecuencia del consumo por grupos de alimentos categorizada en: menor o
igual a 3 veceé a la semana, 4 a 6 veces a la semana y diario. Teniendo como referencia el patrén
ideal establecido por las guias alimentarias para la poblaciébn Colombiana del Instituto

Colombiano de Bienestar Familiar (ICBF) 1998.

Andlisis estadistico Aunque este estudio descriptivo de corte transversal corresponde mas a un
censo de una poblacidn puntual, se quiso explorar asociaciones entre las variables descritas
sugeridas en la literatura cientifica como factores de riesgo en la adquisicion o como

consecuencia de la infeccion por H. pylori para la poblacion estudiada.

La base de datos se conﬁguro en el programa Excel® Los datos ﬁleron procesados mediante los
programas Epi Info Vr. 3.3.2 y SPSS 10. Mediante estadistica descnptlva se realizo el analisis de
varlablcs cuantltanvas,_cqmo frecuencias, promedl(_).s_,. de_sviacién _e;tépdar (DE), t-student para
caracteristicas de grupos, y prueba Chi cuadrado o Fisher para evaluar potenciales asociaciones.

Se considero significativos valores de p<0,05. con intervalos de Confianza del 95% (L.C. 95%).
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De los 600 nifios convocados de los grados 0 a 6 todos aceptaron participar en el estudio. Sin

embargo solo 456 acudieron a la toma de la muestra de aliento de los cuales se excluyeron 9 por

no cumplir los criterios de elegibilidad. La nuestra quedo conformada por 447 escolares entre 4 -

13 afios con un promedio de edad 9,32 + 1,98 afios, de estos 243 (54,4%} fueron nifios y

204(45.6%) fueron nifias.

La prevalencia de Helicobacter pylori para esta poblacion de escolares fue del 73.4% (328nifios)

siendo mayor para los nifios (tabla 1). L.a edad promedio para los escolares positivos para

H.pylori (328) fue de 9,11 £ 2,06 afios y para los negativos (119) fue 9,39 + 1,94 afios.

Tabla 1. Prevalencia de H.pylori por sexo en los escolares del Centro Educativo Distrital.

Localidad de Kennedy. Bogota.

H.pylori Positivo
Niiios 193/243 (79.4%)
Niias 135/204 (66.2%)
Total 328/447 (73.4%)

Para los nifios la prevalencia de H.pylori fue de 79.4% y para las nifias de 66.2 % (p = 0.002) Chi

cuadrado.
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Al estratificar por edad se observo: en el grupo de 4-6 afios una prevalencia del 16% (70), en el
grupo de 7 a 10 afios la prevalencia fue de 43% (196) y para los mayores de 10 aiios fue de 40%
(181). Al estratificar por sexo y edad se observo una mayor prevalencia para los nifios por encima

de los 7 afios, la cual aumenta con edad. (tabla 2).

Tabla 2. Prevalencia de H.pylori por sexo y edad en los escolares del Centro Educativo

Distrital. Localidad de Kennedy. Bogota

-
Variable Masculino Femenino P
Edad/Sexo Pasitivos (%) Positives (%)
4 a 6 afios (n=70) 29/44 (66) 19/26 (73) 0.53
7 a 10 aiios (n=196) | 82/103 (80) 59/93 (63) 0.01%
11 a 13 arios (n= 181) | 82/96 (85) 57/85 (67) 0.003*
* p<0,05

Caracteristicas socio d‘emog‘raificas\
Del tp’gal df: escolares evaluados el 79% (353) pertenecen al estrato 3(medio) y de estos el 72%
(254) fueron positivos. E1 21% (94) a los estratos 1y2 (medio-bajo) y de estos el 78% (74) fueron

positivos; no se observo diferencias entre estratos. El 61% (273) de los escolares tienen familia
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nuclear, el 68% (303) conviven con c¢inco personas 0 menos, el 43.6% (195) de la poblacién

evaluada viven en casa, el 46.7% (209) viven en apartamento, el 6.9% (31) en inquilinato y 2.7%

(12) en casa lote. No se encontré asociacion entre estas variables y la presencia de H.pylori.

(tabla 3).

El 35% (156) de la muestra estudiada comparten la cama y de estos el 80% (125) son positivos.

Se observo asociacion entre el compartir la cama y la presencia de H.pylori (p <0.02) chi

cuadrado.

Tabla 3. Relacion entre la presencia de H. pylori y variables socio demograficas y culturales

de los escolares Centro Educative Distrital. Localidad de Kennedy.

H.pylori Positivo

H.pylori Negativo

Variable

| n=328 (%) n=119 (%) P
Estrato Socioeconomico
Estrato 1 — 2(medio-bajo) 74 (22) 20 (17)
Estrato 3 (medio) 254(77) 99 (83) 0.22
Tipo de familia
Extensa 123 (37) 51 (43)
Nﬁclear 205(62) 68 (57) 0.30
No personas que habitan la casa
6 0 mas 101(31) 43 (36)
5 o0 menos 227 (69) 76 (64) 0.28
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Comparten la cama
Si 125 (38) 31 (26)
0.02*
No 203 (62) 88 (74)
* p <0.05

Habitos de higiene y saneamiento

El 100% de los nifios estudiados cuentan con servicios de agua potable (acueducto de Bogota),

luz y alcantarillado.

Del total de nifios evaluados (447) en relacion con habitos de higiene : el 14% (65) no se lava las
manos antes de comer y de estos el 78% (51) son sti';ivos para H.pylori, El 19% (84) no usa
jabon y de estos el 73% (61) son positivqs, el 8% (36) no se la lava después de ir al bafio y de
estos el 75% (27) tienen la bacteria, El 44.5% (199) tienen animales y de estos el 76% (151) son

positivos. Para estas variables no se encontré asociacion con la presencia de H pylori.

Antecedentes familiares de cincer de estomago

De los 447 escolares7 el 6.3% (28) reportaron antecedel_ltes fémiliares de c;incer géstrico, de estos
el 71% (20) fueron pqsit_iv_os para H.pylori, y de acuerdo al parentesco reportaron: 65% (13) para
abuelos, 25'% &) tioé, 5% (1) papa, 5% (1) primo. No se encontr6 asociacion entre la pfesencia

de H.pyloriy tener antecedentes de familiares de cancer gastrico.

Factores nutricionales
Para el indicador Talla//Edad se observo que el 8% (34) de los 447 escolares presento retraso del

crecimiento al estar por debajo de -2 Desviaciones Estandar (< -2 DE). (OMS 2007). De estos
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escolares el 91% (31) son positivos para H.Pylori. E1 0,45% (2) de los escolares son altos > 2 DE.

(OMS2007) y fueron negativos para H.pylori (tabla 4).

Para el indicador IMC//Edad se encontrd desnutricion aguda o bajo peso <-2 DE. (OMS 2007)

en el 3% (13), de los cuales el 76% (10) fueron positivos para H.pylori. Se identifico riesgo de

sobrepeso en 13,4% >1 DE. (OMS 2007), y obesidad > 2 DE. (OMS 2007) en el 4% (17) de los

escolares de los cuales el 70.5% (12) son positivos. No se encontrd asociacién entre el

IMC//Edad y la presencia de H.pylori. (tabla 4)

Tabla 4 Relacion entre la presencia de H.pylori y estado nutricional de los escolares Centro

Educativo Distrital. Localidad de Kennedy. Bogota.

['Variable Total (%) | H,pylori positivo (%)
Talla //Edad
Baja talla severa < - 3DE 2/447(0.5) 2/2(100)
Baja talla < - 2DE 32/447(7) 29/32(91)
Normal > -2 DE y <2 DE 410/447(92) 297/41(72)
Altos > 2 DE 2/447(0.4) 0/2(0)
MC // Edad
Bajo peso severo < - 3DE 1/447(0.2) 1/1 100)
Bajo peso < - 2DE 12/447 2.7) 9/12(75)
Normal > -2 DEy <1DE 357/447(80) 268/357(75)
Riesgo de sobrepeso > 1 DE 60/447 13) 38/60 63)
Obesidad > 2DE 17/447 4) 12/17(70)
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En relacion con el patréon de consumo de comidas diarias se encontro que: El 88% (394) de los
escolares desayunan, 60% (268) toma refrigerio en la mafiana, el 91% (409) almuerza, 46% (206)
toman refrigerio en la tarde y el 76% (341) cenan. No se encontrd asociacion entre el patrén de
comidas y la presencia de H pylori. En cuanto al consumo de grupos de alimentos se encontrd
que el 22% (99) de los escolares consume a diarto verduras y el 38% (170) frutas, el 11% (51)
toma tinto diariamente, 13% (58) toma gaseosas, y el 9% (42) refirié tomar bebidas alcohdlicas
quincenal. No se encontr6 asociacion entre mayor o menor consumo de alimentos por sexo frente
a la presencia de H.pylori. El 34% (153) consume éomidas callejeras de los cuales el 71% (109)

son positivos si encontrar asociacion.
Discusion

La prevalencia de H.pylori (73%) observada en esta poblacic’m_corr_equnde a la definida para un
pais en via de desarrollo, donde la infeccion se adquiere en los primeros afios de vida®"'*'"'"'®.
Esta prevalencia contrasta con las tasas inferiores al 10% como Francia, en donde la prevalencia
en nifios menores de 6 aﬁos es de menos de 1%, entre 6.y_ 1_2 afios de 5% y entre 15 y 18 afios de
15% 19 Bélgica, en donde en nifios entre 2 y 14 afios, la prevglencia es de 7,3% @ en
Inglgterra, en los menores de 20 afios, es de 10% “Vy en Japon del 11% @)

La prevglencia de H.pylori en nuestro estudio es Ijg_eramente mayor a _lg prevale_nqia del 69%
reportada en nifios entre 2- 9 afios en la Poblacic’)n mﬂ de Aldé;ha -_-Nari‘ﬁo Coioﬁnbja, q;lienes
utilizaron también el test de z:xli(_e_x_lt‘c_)_(_l_1_).5 Observamos que después de los 7 afios los varones
presentan mayor prevalencia y aumenta significativamente a partir de los 10 afios frente a las

nifias (p= 0.003). Igualmente el estudio de Goodman et-al en Narifio y el de Ozen et-al en Turkia
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esta practica puede incidir en la alta prevalencia ya que la bacteria se puede trasmitir fecal-oral @
18)'

La prevalencia total de la baja talla fue del 8%. El 91% de estos nifios fueron positivos para
H.pylori. Nuestros resultados no son comparables con otros estudios ya que los patrones de
referencia que utilizamos fueron los ultimos establecidos por la OMS (2007), pero si podemos

comparar las tendencias frente a esta vanable.

El estudio de Ozen et- al, no encontré diferencias significativas para el retraso en talla %, Sin

embargo el estudio realizado por Bravo Et-al y el estudio de Mera et-al encontraron una

asociacion entre la infeccién por H.pylori y disminucién en la velocidad del crecimiento sobre
S

todo en los 2 primeros meses después de la adquisicion de la infeccion. ®*¥. Igualmente el
estudio de Richter et-al encontré que la infeccidn se asocia al retraso del crecimiento @®. En

nuestra muestra encontramos asociacion entre la infeccidon por H.pylori y baja talla.

Rocco y Nardone reportan que los hallazgos rné_s relevantes reportados por los estudios
obgeljvaqiopales en re]acién ala dieta_engqntraron ung_relaci__én invelfsa entre el consumo de frutas
y verduras y el riesgo de cancer géstrico_a). Los escqla,res de nuestra muestra presentaron un bajo
consumo de verduras y frutas. Solo el 22% vy _38% .de los nifios las consumen a diario
regp_ectivaplente, ademé;__la variedgd___es muy limitac}a. Las ﬁutas como naranjas,_v_r_nagda.rinas
enyi_adas__ep los reﬁigéﬁqs _escolafes por lo generql no éox_i_ consu_rr_ﬁdas por la maydfia de los
ni}”l.qls\_;;._l__.?gs_ .frutas y_j_/_e\_rd_ur‘gﬁ son flle_ntg_ _i_i_pportante_ de wtamma C,‘ _ga;'p;c:énoides, ﬂaﬁgpqi__d’_es y
fibra, y se les atribu_y_g factor protector contra el CA __c_lrg gch')_mangv_Qq_qd{gan et-al _,9999“&6 que
los nifios que consumen menos de 2 porciones de fruta al dia, tenian mayor probabilidad de

. ., . (2 - , - ;- . .
infeccion por H.pylori ®”. Simon et-al encontré que niveles séricos altos de vitamina C se

o3
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asocian inversamente a la seroprevalencia por H.pylori y a la cepa Cag-A, se presume que los
niveles bajos de vitamina C seria un factor de riesgo para la infeccion por H.pylori, ulcera péptica

. r - 7,28
y céncer gastrico @742,

También observamos que el 53% (53) de los nifios que consumen a diario verduras son positivos
para H.pylori frente a un 75% (261) que no las consumen, igualmente el 72% (123) de los nifios
que consumen frutas a diario son positivos para /, pylori frente a un 74%(205) que no las
consumen. Se presume que el bajo consumo de frutas y verduras sumado a las practicas
deficientes del lavado de manos, podrian estar incidiendo en la alta prevalencia de esta poblacién.
Vale mencionar que en este estudio se omiti6 indagar aspectos relacionados con las buenas

practicas de manipulacion del agua y de los alimentos.

Tras esta investigacién preliminar quedan mas preguntas que respuestas, que la comunidad
cientifica debe abordar con entereza y determinacion sobre todo en nuestro pais, en donde el
cancer gastrico, y la baja talla, son problemas de salud publica y estan relacionados con la
infeccion por H.pylori. La prevencion desde edades tempranas se hace indispensable
(.3.4334323539 Mas que mostrar la prevalencia de esta infeccion, es reconocer a la infeccion por
H pylori como un problema de salud publica y emprender el camino hacia la prevencién control y
erradicacion de la infeccion por H.pylori para impactar positivamente la salud de nuestra
poblacion.

Conclusiones

La prevalencia de infeccién por H.pylori fue alta en esta poblacién y corresponde a la de un pais
en via de desarrollo. Fue mayor en sexo masculino y aumenta significativamente a partir de los 7

afios. Ser del sexo masculino, pertenecer al estrato2-1(medio-bajo), compartir la cama, no lavarse
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las manos, no consumir frutas ni verduras son factores que posiblemente inciden en la
prevalencia de la infeccion por H pylori. en esta poblacion

Los nifios que se ven afectados por baja talla, en el 91 % de los caso son positivos para H.pylori,
Sitluaci(')n que amerita nuevos estudios que evalGien esta asociacion.

De acuerdo con las estadisticas los nifios estudiados positivos para H pylori tendran entre 6 a 7
veces mas probabilidad de desarrollar Cancer Gastrico en la etapa adulta ademas de las
enfermedades gastrointestinales asociadas a la infeccion por H.pylori que eventualmente podran
desarrollar de no corregir y orientar estilos de vida saludables, y erradicar el H.pylori.

Se requieren de estudios interdisciplinarios para abordar y dar una respuesta de manera integral a

la infeccion por H. pylori.
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ANEXO A )
COLOMBIA. PROYECCIONES DE POBLACION A NIVEL NACIONAL
¥ DEPARTAMENTAL Y PRINCIPALES INDICADORES DEMOGRAFICOS

20052020,
Cusatdro AL
Macional. Poblacién guinguenal, segiin gripos de edad, afios v sexo
2005-2020
. Grupos de edad 2005 2010 o 2015 2020
B ‘ Hombres

Total 21.169.835 22.465.760 23.799.306 25.138.723
0-4 2218.169  2.188.958  2.210.770  2.239.250
59 2278704 2198365  2.177.365  2.199.040
10414 2302998 2250161  2.185.842  2.176.288
15-19  2.133.052 2254152 2.219.157  2.172.593
20-24  1.846.870  2.059.923  2.198.407  2.178.097
25-29  1,648.663  1.778.725  2.006.631  2.152.974
30-34  1.452.285 1592485  1.735.285  1.967.423
3539 1.440.672  1.409.377 1558512  1.704.337
40-44 1345296  1.405.255 1382258  1.532.148
45-49  1.120.669 1312256 1376522  1.355.043
50-54  902.304  1.087.530  1.278.085  1.340.953 .
55-59 714,135 865359  1.046218  1.229.346
60-64  542.379 671.124 813.233 981665
. 65-69 442.457 491.943 608.687 737.814
70-74 331,951 379.420 421359 521378
75-79 235.497 260.950 296954 329154
80 y més 213.734  250.777 284.021 321.220
Mujeres

Total 21.718.757 23.042.445 24.403.311 25.773.706
0-4 2125605  2.091.405 2110307  2.134.802
5.9  2.186.529  2.106.650 2.081.524  2.100.176

ESTRHOIOS POSTCENSALES No. 7
73
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Continuacion
Grupos de edad 2005 2010 2015 2020

10-14  2.188.883  2.166.386  2.093.557  2.078.969

15-19  2.045.165  2.140.149  2.126.902  2.080.771

20-24  1.884.021 1.987.617  2.096.837  2.096.664

25-29 1715348  1.836.803  1.951.645  2.066.225

30-34  1.543.459  1.674.251 1.805.294  1.923.880

35-39  1.556.573  1.510.529  1.648.542  1.781.871

40-44 1.453.573 1.530.869 1.490.791 1.629.677

45.49  1.222.994 1429777  1.510.790  1.472.051

50-54 975800  1.199.349 1,406,967  1.487.614

55-59 771.372 949.427 1171765  1.376.338

60-64 590.494 740.647 914678  1.129.702

65-69 501.307 553.986 £98.400 865.808

70-74 388.232 453.167 503.751 638.253

75-79 282.059 328.659 386.098 431.638

80 y mas 287.343 342.734 405.463 479.267
. Ambos Sexos

Jotal 42.888.592 45.508.205 48.202.617 50.912.429

0-4 4343774 4280363  4.321.077  4.374.052

5-9  4.465.233  4.305.015  4.258.889  4.299.216

10-14  4.491.881 4425547  4.279.399  4.255.257

15-19  4.178.217  4.394301  4.346.059  4.253.364

20-24  3.730.891 4047540 4.295.244  4.274.761

25-29  3.364.011 3.615.528  3.958.276  4.219.199

30-34 2995744  3.266.736 3540579  3.891.303

35-39  2.997.245 2919906  3.207.054  3.486.208

40-44 2798869 2936124  2.873.049  3.161.825

45-49  2.343.663  2.742.033  2.887.312  2.827.094

50-54  1.878.104  2.286.879  2.685.052  2.828.567

55-59  1.485.507  1.814.786  2.217.983  2.605.684

60-64  1.132.873  1.411.7N1 1.727.911 2.111.367

. 65-69 943.764  1.045929  1.307.087  1.603.622

70-74 720.183 832.587 925110  1.159.631

75-79 517.556 589.649 683.052 760.782

80 y mas 501.077 593.511 689.484 800.487

Fuente; DANE,
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Abstract

. BACKGROUND & AIMS: An association between water sources and the prevalence of Helicobacter pylori infection in Peruvian

: children was shown previously. The aim of this study was to confirm the presence of H. pyloni in drinking water in the same

. community. METHODS: Farty-eight drinking water samples from different locations in pueblo jovenes (new towns) near Lima *
were collected. Samples were frozen until technology advanced to the point to the point at which H. pylori might be reliably

| detected. Immunomagnetic beads coated with anti-H. pylon immunoglobulin Gs were used 10 concentrate H, pylori, and two

| polymerase chain reaction assays based on different H. pylori genes were used. One was a polymerase chain reacfion for the

. detection of the H. pylori adhesin subunit encoding gene, and the second was a previously validated H. pylori 165 ribosomal

| RNAreverse franscriptase- polymerase chain reaction. RESULTS: The expected 375-base pair fragment from the adhesin gene
was amplified from 24 water samples. The expected 500-base pair fragment of the 165 ribosomal RNA and the 375-base pair
fragment of the adhesin gene were amplified from 11 of the samples. CONCILUSIONS: These results confirm the presence of H.

¢ pylori in drinking water in Peru and are consistent with conclusions from a previous epidemiclogical study of the same

| population. This provides additional evidence for waterbome transmission of H. pylori in some environments. (Gastroenterology

© 1996 Apr:110(4):1031-5)

No full text is available. To read the body of this article, please view the PDF online.
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» ABSTRACT

1 & TOP
Strain TR53T, a Gram-negative, non-motile, non-spore-forming and strictly | = ABSTRACT

aerobic coccobacillus, isolated from the drinking water distribution system of ¥ MAIN TEXT

| » REFERENCES

Seville, Spain, was subjected to polyphasic taxonomic analysis using a
combination of phenotypic, genotypic and phylogenetic features. Phylogenetic analysis of 168 rRNA
gene sequences showed that strain TR53T had highest similarity to members of the genus
Roseomonas, with sequence similarity values between 95.7 % (to Roseomonas genomospecies 5
strain ATCC 49960) and 94.0 % (to Roseomonas gilardii subsp. rosea ATCC 49956T). On the basis
of its phenotypic characteristics, 165 TIRNA gene sequence data and DNA G+C content (68.6 mol%)
strain TR537 represents a novel species of the genus Roseomonas, for which the name Roseomonas
aquatica sp. nov. is proposed. The type strain of Roseomonas aquatica is TRS3T (=CECT
71317=3CM 13556 7).
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The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequence of strain TR53" is
AM231587.

» MAIN TEXT

| « TOP |
Currently, the genus Roseomonas comprises the species Roseomonas gilardii (the | a ABSTRACT !

type species), containing R. gilardii subsp. gilardii (Rihs et al., 1993®) and R. w EEAFIE;F?%ES
gilardii subsp. rosea (Han et al., 2003®), R. cervicalis, R. fauriae (Rihs et al.,

1993w), R. mucosa (Han et al., 2003} and R. lacus (Jiang et al., 2006=). Members of the genus
Roseomonas belong to the Alphaproteobacteria and are pink, Gram-negative coccobacilli with
oxidative metabolism that, historically, have been cultured from clinical specimens and are considered
to be pathogenic for bumans (Rihs ef al., 1993®; McLean et al., 2006&). The recent description of R.
lacus (Jiang et al., 2006&), isolated from freshwater sediment, proves that species of this genus can be
isolated from environmental samples. Moreover, other bacterial strains related to this genus have been

isolated from very different environments such as drinking water distribution systems (September et
al., 2004=) or associated with deep-water marine invertebrates (Sfanos ez al., 2005), indicating that
members of the genus Roseomonas are widely distributed in nature (Jiang et al., 2006).

During a broad study carried out in 20032004 that focussed on the identification of culturable
bacteria occurring in the drinking water distribution system of Seville, Spain, approximately 600
bacterial strains were isolated. Drinking water samples (25 1) were concentrated using a tangential
flow filtration system (Filtron), plated on plate count agar (PCA; Difco) and R2A (Difco), and
incubated at 28 °C for 7 days. Morphologically different colonies were picked in order to obtain pure
cultures. The majority of the-pink-pigmented isolates belonged to the genus Methylobacterium
(Gallego et al., 2005a®, b, c&, 20063, but strain TR53 " differed strongly from isolates related to
this genus, being unable to grow on one-carbon compounds such as methanol. This isolate was studied
phenotypically, phylogenetically and genotypically.

Chromosomal DNA was isolated and purified according to the method described by Marmur (1961 ).
The 16S rRNA gene was amplified using universal primers 16F27 and 16R1488 as described by
Meliado et al. (1995)®. The almost-complete nucleotide sequence was determined by
NBT-Newbiotechnic (Seville, Spain) using an automated DNA sequencer model 3100 (Applied
Biosystems). Subsequent sequence analysis was conducted using the ars program package (Ludwig et
al., 2004m). Following the recommendations of Ludwig ez al. (1998)®, alternative treeing methods
(maximum-parsimony, distance matrix and maximum-likelihood) were used. A comparison of 16S
rRNA gene sequences revealed that the sequence of strain TR53T (1387 bp) displayed the highest
level of similarity to those of Roseomonas species; highest sequence similarities were to Roseomonas
genomospecies 5 strain ATCC 49960 (95.7 %) and R. cervicalis ATCC 499577 (94.9 %). The
sequence similarity between strain TR53T and R. fauriae ATCC 499587 was only 85.6 %. The
similarity values between R. fauriae and Roseomonas species with validly published names were
lower than 86.3 %, indicating that R. fauriae probably represents a member of a different genus, as
has been suggested previously (Cohen et al., 2004; Han ef al., 20038} Jiang et al., 2006%). Similarly,
the similarity between Roseomonas genomospecies 6 and R. fauriae is 96.6 % and that between

http://ijs.sgmjournals.org/egi/content/full/56/10/2291
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Roseomonas genomospecies 6 and the other Roseomonas species is lower than 86.2 %. Overall, the 9)@
16S rRNA phylogenetic analysis clearly shows that strain TR53 T constitutes a branch of its own that 4
is separate from the other species of the genus Roseomonas (Fig. 1®). Our results suggest that the /b

proposal of the genera Teichococcus and Muricoccus should be investigated in detail since they might
represent species of the genus Roseomonas. However, this genus is rather heterogeneous and more
in-depth studies are necessary. On the other hand, the similarity between strain TR53T and the type
strains of species of the genera Teichococcus and Muricoccus were 94.9 and 95.5 %, respectively.
According to phylogenetic data, strain TR53T belongs to the genus Roseomonas, but as it only shows
a relatively low similarity to other species, strain TR53F represents a novel species of this genus.

Fig. 1. Phylogenetic tree based on 165 rRNA gene
sequence comparison showing the relationship between

Roseomonas aquatica sp. nov. TR53T, species belonging to
the genus Roseomonas and related genera. The tree was
constructed using the maximum-parsimony method.
Bootstrap values >50 % are indicated at branch-points.
Bar, 1 % sequence divergence.

. [in this window]

[in a new window]

The G+C content of genomic DNA was determined from the mid-pomt value (7m) of the thermal
denaturation profile (Marmur & Doty, 1962&) using the equation of Owen & Hill (1979)=, as
described previously (Ventosa et al., 1999). The DNA G+C content of strain TR53" is 68.6 mol%, a
value that is within the range for members of the genus Roseomonas (Rihs et al., 1993} Jiang et al.,
2006).

The shape and motility of bacterial cells were observed under a phase-contrast microscope (x1000)
from a 48 h liquid culture in R2A medium. Growth at different temperatures (440 °C), pH (4-12)
and NaC) concentrations (0—5 % NaCl) was tested on R2A agar medium. The isolate was also tested
for its ability to grow on nutrient agar medium (NM) and tryptone soy agar (TSA; Difco). HS
production and acid and gas production from glucose, lactose and sucrose were determined on Kligler
. iron agar (Difco). Oxidase activity was detected using a 1 % solution of tetramethyl-
p-phenylenediamine (Difco) (Kovacs, 1956:). Catalase activity was tested by picking up a young
colony and smearing it in a drop of H202. The methyl red and Voges—Proskauer reactions were
performed in Clark—Lubs' medium (Scharlau). Indole production was determined with Kovacs'
reagent in 1 % tryptone broth. Simmons' citrate test was carried out in Simmons' citrate agar (Sigma).
For the determination of acid production from different carbohydrates (1 %), a medium containing
0.5 % peptone, 0.5 % NaCl and 0.001 % phenol red was used (Cowan & Steel, 1974w1). Nitrate
reduction was tested on nitrate broth containing 0.2 % KNO3 (Skerman, 1967). Urease activity was
studied in Christensen's medium (Christensen, 1946&). Hydrolysis of gelatin, starch and DNA was
tested in the corresponding agar media (Scharlau). Tween 80 hydrolysis was tested in R2A medium
containing 1 % Tween 80 and 0.02 % CaCla. Casein hydrolysis was tested in R2A medium

3 0f9 10/26/2010 1:44 PM
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(Doronina et al., 1998%). AP1 20NE and AP ZYM strips (bioMérieux) were inoculated according to
the manufacturer's instructions and incubated at 28 °C. API S0CH was inoculated as described by
Kersters et al. (1984)®. API ZYM strips were read after 4 and 24 h and API 20NE and API 50CH
were read after 7 and 14 days. Antibiotic susceptibility was determined according to the conventional
Kirby—Bauer method (Bauer et al., 1966%).

supplemented with 2 % skimmed milk (Difco). Use of methanol was tested in mineral medium K % {?
7

Strain TR53 is a Gram-negative coccobacillus that is strictly aerobic and measures 1.0 pm wide by
1.2-2.0 pm long when grown for 48 h at 28 °C in R2A liquid medium. Cells were non-motile.
Colonies of strain TR53 " were irregular, pale-pink-pigmented and mucoid with a diameter of
0.5-1.0 mm on R2A agar after 5 days incubation at 28 °C. On NM, colonies were not mucoid. Strain
TR53T was slow-growing, typically requiring 34 days under optimal conditions to give observable
turbidity. Growth did not occur in the presence of 22 % NaCl. Other phenotypic features are shown
in the species description. Differential phenotypic characteristics of strain TR53" and other
Roseomonas species are summarized in Table 1=,

View this table: Tuple 1. Differential characteristics of strain TR33 1 and members of the

. [in this window] genus Roseomonas

[in a new window}
Strains: 1, TR53'; 2, R lacus TH-G33'; 3, R mucosa ATCC BAA-692T. 4,
R gilardii subsp. gilardii ATCC 49956T; 5, R. gilardii subsp. rosea ATCC

BAA-6917; 6, R. cervicalis ATCC 49957"; 7, R. fauriae ATCC 499587,
np, Not determined; v, variable; +, positive; —, negative. Data from Jiang er
al. (2006)=, Han et al. (2003)=, Rihs ez al. (1993)® and this study.

The whole-cell fatty acid composition was determined using the MIDI system (Microbial
Identification System). Celis were cultured for 48 h at 28 °C on R2A medium at pH 7.0 and cellular
fatty acids were analysed using GC at the Belgian Co-ordinated Collections of Microorganisms,
Labofatory of Microbiology of Gent (BCCM/LMG), Gent, Belgium (Miller, 1982m; Kéampfer &
Kroppenstedt, 1996=:). The predominant fatty acids of strain TRS3T were Cis: 1w7c, is0-Cy5 . o 2-OH
and/or Ci6 : 1w7¢, C18: 1 2-OH and Ci6 : 0. This is similar to the fatty acid profile of R. gilardii subsp.

. rosea (Han et al., 2003), except that strain TR53" has a higher percentage of iso-C15 . ¢ 2-OH
and/or C16 . 1w7¢c. However, the fatty acid profile of strain TR53" differed from that reported for R
lacus (Jiang et al., 2006&). Analysis of quinones was carried out by the Identification Service ofthe
DSMZ (Braunschweig, Germany). As with other member of the genus Roseomonas, the major
quinone is ubiquinone-10 (Q-10).

On the basis of the molecular and physiological characteristics of strain TR53T, it is proposed that this
strain represents a novel species, Roseomonas aquatica sp. nov.

Description of Roseomonas aquatica sp. nov.
Roseomonas aquatica (a.qua'ti.ca. L. fem. adj. aguatica found in water, aquatic).

A ~fO 10/26/2010 1:44 PM
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Gram-negative coccobacillus, 1.0x1 2-2.0 um, occurring singly and in pairs (in liquid R2A medium at &ﬁ'
28 °C after 48 h) (Fig. 2&). Cells are non-motile, non-spore-forming and strictly aerobic. Colonies are Y
irregular, pale-pink-pigmented, mucoid, with a diameter of 0.5-1.0 mm on R2A agar after 4 days @
incubation at 28 °C. On NM, colonies are not mucoid and have a diameter £0.5 mm after 4 days

incubation. Slow-growing, typically requiring 24 days under optimal conditions in order to observe

turbidity in liquid media. Does not grow on TSA. Does not grow in the presence of 22 % NaCl.

Growth occurs at 15-35 °C (optimal temperature 25-28 °C) and pH 5.0-9.0 (optimal pH 7.0).

Catalase- and urease-positive. Oxidase-negative. Indole, methyl red and Voges—Proskauer reactions

and Simmons' citrate test are negative. Tween 80, starch, gelatin, casein and DNA are not hydrolysed.
Hydrogen sulfide is not produced. Nitrate is reduced to nitrite. Acid is not produced oxidatively from

Ny

p-galactose, p-mannose, p-glucose, p-fructose, p-maltose, glycerol, p-mannitol, p-trehalose, p-xylose
or lactose. Does not use any of the carbohydrates or acids present in APT 20NE and API 50CH strips
as sole carbon sources, i.e. glycerol, erythritol, p- and L-arabinose, p-ribose, p- and 1-xylose,
p-adonitol, methyl B-o-xylopyranoside, p-galactose, p-glucose, b-fructose, p-mannose, -sorbose,
L-rhamnose, dulcitol, inositol, -mannitol, o-sorbitol, methyl e-p-mannopyranoside, methyl «
-p-glucopyranoside, N-acetylglucosamine, amygdalin, arbutin, aesculin, salicin, o-cellobiose,
p-maltose, p-lactose, p-melibiose, sucrose, p-trehalose, inulin, o-melezitose, p-raffinose, starch,
glycogen, xylitol, gentiobiose, p-turanose, p-lyxose, p-tagatose, o- and L-fucose, p- and t-arabitol,

. potassium gluconate, potassium 2-ketogluconate, potassium 5-ketogluconate, capric acid, adipic acid,
malic acid, trisodium citrate and phenylacetic acid. Alkaline and acid phosphatase, esterase (C4),
esterase lipase (C8), leucine arylamidase and naphthol-AS-BI-phosphohydrolase are present.
Negative for arginine dihydrolase, lipase (C14), valine arylamidase, cystine arylamidase, trypsin,
-chymotrypsin, e-galactosidase, B-galactosidase, B-glucuronidase, a-glucosidase, B-glucosidase,
N-acetyl-B-glucosaminidase, «-mannosidase and e-fucosidase. Cellular fatty acids are C12: 0 (0.6 %),
is0-C16: 0 and/or C14 ; 0 3-OH (2.7 %), is0-C15 : 0 2-OH and/or C16 : 1w7¢ (27.0 %), Ci6: 0 (12.5 %),
Ci6:03-OH (2.9 %), C18 : 1w7c (31.3 %), C18: 0 (1.5 %) and Ci1g : 1 2-OH (21.5 %). The major
quinone is ubiquinone-10 (Q-10). Resistant to (ug per disc) tetracycline (30), rifampicin (30),
streptomycin (10), neomycin (10), erythromycin (15), kanamycin (30), vancomycin (30), nalidixic
acid (30), novobiocin (30), penicillin (10 units), bacitracin (10 units), cephalothin (30),
chloramphenicol (30) and trimethoprim/sulfamethoxazole (1.25/23.75).

Fig. 2. Phase-contrast photomicrograph of cells of
Roseomonas aquatica sp. nov. TR53T, Bar, 10 um.

View larger version (71K):

[in this window]

[in a new window]
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The type strain is strain TR53T (=CECT 71317=JCM 13556"), isolated from drinking water. The @Q’
DNA G+C content of the type strain is 68.6 mol% (Tr). O;’Kb "
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CHAPTER 28

ACCURACY OF DIAGNOSTIC TESTS

1. INTRODUCTION

Clinical trials of disease management require accurate tests for making a diagnosis/
patient follow-up. Whatever test, screening, laboratory or physical, investigators
involved nced to know how good it is. The goodness of a diagnostic test is a
complex question that is usually estimated according o (hree criteriaz (1) its
reproducibility, (2) precision, and (3) accuracy. Reproducibility is synonymous to
reliability, and is, generally, assessed by the size of differcnces between duplicate
measures, Precision of a test is synonymous to the spread in the test results, and can
be estimated, e.g., by standard deviations/standard errors. Accuracy is synonymous
to validity, and can be defined as a test’s ability to show which individuals have the
disease in question and which do not. Unlike the first two criteria, the third is hard
to quantify, first, because it is generally assessed by two cstimalors rather than one,
pamecly sensitivity and specificity defined as the chance of a true positive and true
negative test respectively. A second problem is, that these two estimators are
severely dependent on one another. [f one is high, the other is, as a rule, low, vice
versa. Due to this mechanism it 1s difficult to find the most accurate diagnostic test
for a given discase. In this chapter we review the current dual approach to accuracy
and propose that it be replaced with a new method, called the overall accuracy
level. The main advantage of this new method is that it tells you exactly how much
information is given by the test under assessment. It, thus, enables you to determine
the most accurate qualitative tests for making a diagnosis, and can also be used to
determine the most accurate threshold for positive quantitative tests.

2. OVERALL ACCURACY OF A QUALITATIVE DIAGNOSTIC TEST

A test that provides a definitive diagnosis, otherwise called a gold standard test, is
100% accurate. But this test may be too expensive, impractical or simply
impossible. Instead, inexpensive but less accurale screening tests, depending on the
presence of a marker, are used. Prior to iImplementation, such tests must be assessed
for level of accuracy against the gold standard test. Generally, such tests produce a
yes/no result, and are, therefore, called qualitative tests, e.g., the presence of a
positive blood culture test, a positive antinuclear antibody test, a positive leuco-
csterase urine test, and many more. In order to assess accuracy of such tests, the
overall accuracy level can be calculated from a representative sample of patients in
whom the gold-standard result is known (Table 1),
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Aim. "“Curea breath test is one of the best methods far the diagnosis
of Helicobacter pylori infection. Although a citric acid solution is gener-
afly used prior to urea intake, the superiority of this strategy has not
been sufficiently demonstrated. Thus, our aim was to compare "C-
urea breath test with and without citric acid solution, to evaluate
whether '3C.urea breath test can also achieve favourable resufts when
the test meal is ormitted.

Methods. '°C-urea breath test with and without citric acid were
compared prospectively in 53 subjects without prior Helicobacter
pylori eradication therapy prescription. Basal samples and at 15/,
30Y, and 45’ sfter teking 100 mg of '°C-urea were obtained. The
gold standard for Helicobacter pylori diagnosis was the C-urea
breath test result with citric acid at 30", and "Defta Over Baseline”
values >5 at that time were considsred positive.

Results, The prevalence of Helicobacter pylori infection was 68%.
Mean Delta Over Baseline values with citric acid at 15, 30" and 45’
were. 28.6+39, 30.8+37 and 24.6+27, whereas respective values
without citric acid were lower: 14.9+82, 12.2+17 and 10+13
(0<0.001 for all comparisons, Wilcoxor test for paired data). Thus, the
area under the curve [constructed with Delta Over Baseline values at
different times} with citric acid was 85+102, and 37+50 without citric
acid (p<0.001), Correlation coefficient between Delta Over Baseline vak
ues with and without citric acid at 30’ was O. 73 [p<0.0001)}. The per-
centage of subjects achieving the highest Deita Over Baseline value at
18, 30" and 45’ with citric acid was 51%, 30% and 19%, whorsas
without citric acid it was 51717, 286% and 23% (non-significant differ-
ences). The area under receiver operating characteristic curve for 2C-
urea breath test without citric acid was: 0.88 &t 15, 1 at 30, and
0.87 at 45" The best cut-off point for '*C-urea breath test without Git-
ric acid at 30" was anywhere between 3.3 and 3.9 (that is, & lower var-
ue than that usually cansidered with citric acid), with 10(% [35% con-
fidence interval, 80-100%]) sensitivity and 1009 (82-1001%) specificity.
Conclusions. "3C-urea breath test values with citric acid are higher
than those obtained without citric acid, although this difference does
not imply a diagnostic superiority in untreated patients when consid-
ering "*C~urea breath test without citric acid at 30'. Therefore, for the
diagnosis of Helicobacter pylori infection in untreated patients, citric
acid solution in "*C-urea breath test protocol can be omitted.

Digest Livar Dis 2000;32:20-4

Key words: breath test: citric acid; diagnosis; Heficobacter pylori, urea




Ig citric acid necessacy tor breath test?

95%; epsilon value (£%), 10. Hence, the number of H.
pylori positive patients necessary was 32. As the esti-
mated H. pylori prevalence was 60%, the calculated to-
tal number of patients was 53.

Results

Mean age + standard deviation was 36x16 years.
Forty-nine percent of the patients were males, and 38%
were smokers. The prevalence of H. pylori infection
(evaluated by a positive "C-UBT with CA at 30 min-
utes, which is the measurement usually considered)
was 68% (36/53).

Mean DOB values with CA at 15, 30 and 45 minutes
were: 29.6x39, 30.8+37 and 24.6x27; whereas respec-
tive values without CA were lower: 14,9+22, 12.2+17
and 1013 (p<0.001 for all comparisons, Wilcoxon test
for paired data) (Fig. 1). Thus, the area under the curve
(constructed with DOB values at different times) with
CA was 852102, and 3750 without CA (p<0.001).
Correlation coefficient between DOB values with and
without CA at 30 minutes was 0.73 (determination co-
efficient, 0.53; standard error (SE), 12; p<0.0001). Fig-
ure 2 shows this correlation separately for H. pylori
positive and negative patients.

The percentage of subjects achieving the highest DOB
value 4t 15, 30 and 45 minutes with CA was 51%, 30%
and 19%, whereas without CA it was 51%, 26% and
23% (statistically non-significant differences) (Fig. 3).
The area under ROC curve for *C-UBT without CA
(taking the *C-UBT at 30 minutes with CA as the gold
standard) was: 0.98 (SE, 0.01) at 15 minutes, 1 (SE, O)
at 30 minutes, and 0.97 (SE, 0.02) at 45 minutes. The
hest cut-off point for BC-UBT without CA at 30 min-
utes was anywhere between 3.3 and 3.9 (that is, a low-
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er value than that usually considered with CA), with
100% (95% CI: 90-100%) sensitivity and 100% (82-
100%) specificity. However, if the cut-off point for 'C-
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3'52\5\%

pylori-positive and 71. pylori-negative subjects, but in
that study, however, no test became falsely negative,
Nevertheless, the optimal cut-off point may differ de-
pending on the test meal. In that respect, 5 is the cut-
off point usually considered when performing the C-
UBT with CA'?, but our results indicate that the cut-
off point for DOB value should be lowered (from 5 to
approximately 3.5) if "C-UBT without CA at 30 min-
utes is going to be used.

Nevertheless, other authors have concluded that CA as
the test drink is superior to the previously proposed
semiliquid test meals, Thus Dominguez-Muiioz et al.?
found that the sensitivity of the “*C-UBT for the diag-
nosis of H. pylori infection was almost 100% with alt
three test meals included in their study, but this high
value was obtained earlier by giving CA. This same
group compared, in a new study %, the diagnostic ac-
curacy of the *C-UBT with either orange juice or CA
solution as a test drink, and found better results when
CA was used.

One limitation of our study is that it only includes un-
treated patients. Perhaps, CA might not be necessary in
cases of high H. pylori urease activity, as in patients
with no eradication therapy being administered. How-
ever, it needs to be demonstrated that this is also true
in situations where H. pylori density is lower, e.g.
when “C-UBT is used to confirm the eradication of the
organism after antibiotic therapy, as the intragastric
bacterial load significantly decreases after treatment
even if the patient is still infected. Furthermore, the ac-
curacy of BC-UBT without CA after proton pump in-
hibitor therapy, where H. pylori density is lower in the
antrum, also needs to be assessed in future studies.

In summary, we conclude that *C-UBT values with
CA are higher than those obtained without CA, al-
though this difference does not imply a diagnostic su-
periority in untreated patiénts when considering *C-
UBT without CA at 30 minutes. Therefore, for the di-
agnosis of H. pylori infection in untreated patients, CA
solution in *C-UBT protocol can be omitted, with the
consequent advantages of better tolerance and greater-
simplicity, speed and economy of the test. Neverthe-
less, if *C-UBT without CA at 30 minutes is going to
be used, the cut-off point for DOB value should be
lowered.
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