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DE FECliA 23 DE SEPTIENBRE DE 2010 

CLAUDIA DEL PILAR NONTOYA ARIAS, mayor de edad y vecina de Bogota 

D.C., identificada tel coma aparece al pie de mi firma, en mi 

carÆcter de apoderada del Solicitante, presento respuesta ci Oficia 

No. 12504 dentro del tdrmino legal. 

El Solicitante menciona que esta respuesta al Oficto No. 12504 en 

parte contiene lo presentado por ci Solicitante en entrevista que se 

sostuvo con ci Examinador en las instalaciones de la Superintendencia 

de Industria y Comercio, ci die 27 de Octubre de 2010 a las 10 AM. 

Esta respuesta sigue la numerac–ón que el Examinador dio al Oficio 

12504. 



OBSERVACION CON RELPLCION AL PUNTO: 

2. OBJETO DE LA INVENCION 

El ExaminadQr, con respecto a la solución del problema tØcnico 

planteado, ascribe: "Solución: un kit pare realizer la prueba de 

aliento, pare la detección de microorganismos patógenos, que no 

requiere soluciones de Æcido citrico y elimina la presencia de urea 

residual en la cavidad oral". 

El Sdlicitante respetuosamente menciona dicha solución esta 

incompleta y que se debe extender como sigue: 

Solución: un kit para realizer la prueba de aliento, para la 

detección de microorganismos patógenos, qua no reguiere soluciones de 

Æcido cItrico y elimina la pzesencia de urea residual en la cavidad 

oral (eliminando asi los falsos positivos para obtener una 

sensibilidad del 100%), al mismo tiernpo qua no se detectan falsos 

neqativos para obtener tambiØn una especificidad del 100%. 

OBSERVACIONES CON RELACION A LOS PUNTOS: 

3. DE LA SOLICITUD DE PATENTE 

3.1 Descripción (articulo 28 D. 486) 

El Exeminador ascribe: "Por lo presentado en la tabla (I), se asume 

que el protocolo (I), es el del kit solicitado y el (II) ci kit del 

estado de la tcnica". 



El Solicitante respetuosamente indica que el protocolo (I) 

corresponde a los pasos del mØtodo que se describe en la descripción 

de la solicitud en la sección titulada "IJESCRIPCION DETALLADA DE LA 

INVENCION", pÆrrafo 00011. EL Solicitante tiene claro que dicho 

mØtodo no fue reivindicado, pero si se reivindicó el kit que 

corresponde a dicho mØtodo. 

3.2 Reivindicaciones (artIculo 30 0 486) 

El Examinador escribe: "La reivindicación 13, estÆ caracterizada por 

el microorganismo Helicobacter pylon, el cual no hace parte de dicho 

kit". 

EL Solicitante respetuosamente indica que el Examinador se estÆ 

refiriendo a la reivindicación 13 de la traducción del documento de 

pnionidad, que corresponde a la reivindicacidn 8 del documento do 

solicitud radicado en Colombia. EL Solicitante comenta que la 

reivindicación 8 del documento de solicitud radicado deperide de la 

reivindioación 5 que depende de la re–vindicación 1. Por 10 tanto la 

reivindicacióri 8 entra a hacer parte de la reivindicación 1 que si 

contiene un kit, en donde la reivindicación 8 define la materia (el 

kit) do la reivindicación 1 al definir un detalle adicional 

cualitativo de dicha materia o kit, en donde el detalle adicional 

cualitativo se refiere a la intención de uso de dicho kit. 

OBSERVACIONES EN RELACION AL PUNTO: 

4. EXCEPCION A LA PATENTABILIDAD (artIculo 20 0486 literal d) 

El Examinador escnibe: "Las reivindicaciones 1-5, no son patentables 

de acuerdo al presente artIculo". 



El Solicitante respetuosamente indica qua el Examinador se refiere a 

las reivindicaciones 1-5 de la traducción del documenta de prioridad 

en donde dichas reivindicaciones no se incluyeron en las 

reivindicaciones de la solicitud cia patente radicada en Colombia. La 

solicitud de patente radicada en Colombia contiene solo las 

reivindicaciones 1 - 8, en donde las reivindicaciones 1 - 8 del la 

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 oposición alega qua 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, porque incluye Un recipiente con agua. No obstante no 

tiene nivel inventivo frente al ya divuigado, porgue no se evidericia 

un efecto sorprendente logrado por esa diferencia. Por lo anterior se 

declare fundada la oposicióri". 

En adición, El Examinador hace nfasis: ’. . el kit reclamado as 

diferente del divulgado, en que ci primero contiene Un recipiente 

con agua, par lo tanto se considera nuevo". 

El Solicitante estÆ de acuerdo con el Examinador con respecto a que 

el kit reivindicado tiene novedad. Sin embargo el Solicitante 

respetuosamente estÆ en desacuerdo, en reiación al nivel inventivo 

del kit, con la conclusion del Examinador. En esta respuesta el 
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Solicitante presente argumentos que muestran que el kit reivindicado 

si tiene nivel iriventivo. 

Siguiendo con el punto 5..: 

El Examinador escribe: Sc 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 ci 

Solicitante:" 

40 
El Solicitante respetuosamente responde que en el arte tØcnico del 

invento, ’PRUEBAS DE DIAGNOSTICO MEDICO’, kits pera pruebas 

diegnosticas se comparan de acuerdo a la venteja tØcnica de cede uno 

de los componentes de los kits comparados, en donde la venteja 

tØcnica se mide en tØrminos de que tan buena es la prueba diegnóstica 

que se haga con los kits comparados. 

El Examinador, siguiendo con el punto 5, hace las aclaraciones a 

travØs de una table, en donde la aclareción del  Examinador aparece en 

le tercera columna de dicha table. La primera columna de la tabla 

contiene el argumento del Solicitante, la segunda columna se refiere 

al Tau-Kit de ISOMED. Las files de la tabla se presentan en forma 

fragrrtentada siguiendo ci mismo orden del Examinador, en donde el 

Solicitante responde a ceda fila o subgrupo de files como sigue: 

SOLICITANTE Thu-Kit de Isotued (Dl) Respuesta del Examinador 
al Solicitante 

Utiliza baja dosis de urea marcada Utiliza alta dosis do urea marcada La dosis de urea de Dl es 015% 
con C13 50 mg con C 13 100 mg (reiv 12) 

y Ia del Kit reclamado es 
033%, es mªs baja la de Dl 

En respuesta ci Solicitante indica que segdn la reivindicación 12 de 

Dl las dosis de Dl es 75-100mg Urea/20-50m1 mientres que la dosis del 



Kit de la solicitud es 15-50mg Urea/15-50m1 (Reivindicación 2 del 

Solicitante) Respetuosamente, se le indica al Examinador que su 

apreciación no es correcta. El kit de la solicitud presenta rangos 

menores. (del 50% o menos que Dl) y diferentes a Dl. El Solicitante 

manifiesta que el Examinador cometió un error de buena fe, ya que no 

es posible liegar a los porcentajes que 61 muestra de acuerdo a los 

nümeros presentados en la reivindicación 12 de Dl y la reivindicaciÆrt 

2 del Solicitante. 

Con respecto a las siguientes filas de la tabla: 

No utiliza ªcido citrico Utiliza 3,2g de Æcido citrico La rely. 6 de la solicitud dice, kit qu 
comprende; de esta manera, pued 
comprender otro elemento como e 
acido citrico de Dl; adems en Dl 
se menciona quo la ureas 
producida por el Helicobacter Pylon 
se degrada a bicarbonato 

y 

este 
su vez a CO2 (que se recoge en e 
segundo recipiente para analizar 
determinar la presencia de 
microorganismo) 

y agua en e 
medio ªcido del estomago, lo cua 
puede sugenir la no presencia d 
este Æcido (folio 260, pg3), Dl 
tambien menciona cual es e 
objetivo de la presencia del Æcid 
citrico en el Kit, divulgado (folio 255 
columna 4, lineas 5-9), 

y 

no SE 

observa una ventaja por la n 
presencia do este ªcido en el ki 
reclamado 

Riesgo para el paciente: Nauseas 
y Riesgo para el paciente: A pesar de que no es um 

absolutamente inocua vOmito, sobre todo en niæos 
y 

caracteristica esencial del kit, 
y 

aumento de la hiperacidez gªstnica Dl, mencionaba las ventajas de 
en pacientes con sintomas do mismo (folio 256, Ilneas 20-23). 
dispepSia 

y 

ulceras 

No altera la fisiologla gÆStrica A pesar de que no es unE 
caracteristica esoncial del kit, 

y 

Dl, mencionaba las ventajas de 
mismo (folio 256, llneas 20-23) 

El Solicitante, establece en respuesta a lo escrito por el Examinador 

en la tercera columna y en respuesta al Examinador durante la 

entrevista que el Solicitante sostuvo con Øl, en relación al papel de 

Acido Citrico en Dl, o en otras pruebas de aliento con urea marcada 

para detectar Helicobacter pylon: 



A) en relación a ’no se observa una ventaja por la no presencia do 

este acido en el kit reclamado" (por parte del Examinador), el 

Solicitante indica que las ventajas tØcnicas 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 fisiologla 

gÆstrica; 

B) en relación a la pregunta del Examinador con respecto a la 

necesidad del acido cItrico en las pruebas de aliento con urea 

marcada para detectar Helicobacter pylon, El Solicitante establece 

que en ci estado de la tØcnica hay referencias posteriores a Dl, que 

claramente recomiendan la omisión del uso del acido citrico en la 

prueba de aliento con urea rnarcada para La detección del Helicobacter 

Pylon. Espeolficamente, "Por 10 tanto, para el diagriostico de la 

infección por Helicobacter Pylori en pacientes no-tratados, solución 

de acido citrico 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 in 13C-urea breath test protocol can be 

omitted".) (J.P Cisbert et al. 13C-Urea Breath Test for the Diagnosis 

of Helcobacter pylori Infection Before Treatment: is Citric Acid 

Necessary?, Digestive and Liver Disease, 32:20-24, Abstracto, pÆrrafo 

5, 2000 Se adjunta copia de esta referenda con citacióri 

resaltada) . Otra referencia, posterior a Dl, dice que estudios 

recientes ban sugerido que el acido citrico, como comida do 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 Nea is highly Accurate for the Detection of Helicobacter pylon 



Infection in Chinese. Ailment Pharmacol Ther, 14:1353-1358, 

Abstracto, 2000 - Se adjunta copia de esta referencia con c–taciÆnes 

tesaitadas) 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 y mÆs tarde 

en su estudlo." 

(It has been shown that 13C-UTs 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 pÆrrafo - resaltado con marcador) - El 

Solicitante explica que esto quiere decir que si la comida de prueba 

(Acido citrico) tiene algdn efecto en mejorar los resultados de la 

prueba de aliento con Urea marcada, el efecto seria a los treinta 

minutos a despuØs. Efecto del acido cjtrico 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 parÆmetros a los 10 minutos. El 100% en todos los parÆmetros es 

un resultado que no se puede mejorar. Por 10 tanto, el acido cltrico 

no es de ninguna ayuda para la prueba con el kit del Solicitante, y 

menos, si el efecto del acido cItrico, ademÆs de ser nub, se dana a 

los 30 minutos, 20 minutos despuØs de que se han obtenido los mejores 

resultados con la prueba con el kit del Solicitante. 

Ademas, la referencia de W.M. Wang et al., en su conclusion dice que 

"el protocolo de baja dosis sin una comida de prueba (citric acid) 

tue altamente precisa en el diagnostico de la infección pot H. pylon 

en la población 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, 

quinta linea segundo pÆrrafo - resaltado con marcador) 



Con respecto a la siguiente fila de la table: 

Con la forma de administrarla, Falsos positivos por bacteriasjA pesar de que no es una 
coma ’un tra90 fuerte" que so "pasa productoras de ureasa en la boca y caracteristica esencial del kit, ya, en 
rÆpidamente" con 200 mL de agua en la orofaringe el estado del arte 02 W09614091, 
se eliminan los falsos positivos advertia la posibilidad de falsos 
relacionados con bacterias positivos (folio 260, lirieas 20-23). 
productoras de ureasa en la boca y 
sri Ia orofaringe  

El Solicitante afirma que ci hecha de que ci arte prcvio mcncionc la 

posibilidad de falsos positivos, no significa que el inmcnso problema 

de los falsos positivos lo resuelva ci arte prcvio, como solo se 

resuelve mcdiantc el usa del recipiente con aqua del kit de la 

solicitud, en donde ci recipiente se usa especIficamcntc pare un paso 

especifico que soluciona, al limpiar las bacterias residuales dc la 

boca y orofaringe que tienen ureasa, la causa de dichos falsos 

positivos. Par lo tanto, se puede concluir, que si hay una ventaja 

tØcnica dada par dicho componente del kit (el recipiente con aqua) lo 

que implicaria que la inclusion en el kit reivindicado del recipiente 

con aqua, ademÆs de tcner novedad, tambiOn tiene nivci invcntivo. 

Con respecto a la siguiente fila de la table: 

Estimulael contacto de la urea Falsos negativos par mala A pesar de que no es una 
marcada con C13 con la totalidad distribuciOn de la urea en la mucosa caracteristica esencial del kit, ya, en 
de la mucosa gÆstrica. en la gÆstrica el estado del arte 02 W09614091, 
solución acuosa quo se forma en el advertia que reduce los falsos 
ostOmago.   negativos (folio 261, Uneas 28-29)  

El Soiicitantc le indica respetuosamente al Examinador que en una 

referencia posterior a D2, se refuta completamente citaciOn 

mencionada de D2 (1994-96), en donde D2 se refiere a tabictas. 

La aceptado ahora en el arte previo es que las tabletas tienderi a no 

permanecer par mucho tiempo en ci estomagp lo que no da tiempo para 

que se disucivan, causando asI falsos negatives (Ohara 2004, ver 
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abalo), 10 que no sucede en el caso de la solicitud, gracias al uso 

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

que causa que ía urea se disuelva inmediatamente en ci estomaqo 

eliminando la posibilidad de falsos neqativos. "ndmeros sugieren que 

las tabletas con 130-urea (UBIT) pueden no haber permanecido pot un 

periodo suficientemente largo en ci estomago, pasando hacia ci 

duodeno antes de disoiverse, asi causando el resultado faiso 

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, thus causing the false -

negative result".) Shuichi Ohara et al., Comparison between a new 

130-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 file de ía tabia: 

ES corta (10 minutos) Es larga (30 minutos) A pesar de que no esuna 

S caracteristica esencial del Kit, en Ia 
descripción de la solicitud (folio 73) 
se muestra que ambas pruebas 

L Jtiene duración de 30 minutos. 

El Solicitante responde respetuosamente que ía conclusiÆn del 

Examinador no es correcta, ya qua en ci Folio 73 se puede observan 

que a los 10 minutos ci protocolo I, en donde se usa ci Kit 

reivindicado pot el Solicitante Se da un resultado del 100% cuando se 

analizan todos los parÆmetros. En cambio, en el protocolo II, aun a 

los 30 minutos se siguen obteniendo resultados por debajo del 100%. 

Esto indica que no hay probiema si ía prueba del protocolo I se hace 

en solo 10 minutos ya que ci resultado es 100%. No se puede afirmar 

lo mismo de ía prueba del protocolo II. Por lo tanto, ci Solicitante 



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: 

Serisibilidad 100% 

Especificidad 100% 

Sensibiudad 94.3% 

Especificidad 96,3% 

A pesar de que no es una 
caracteristica esencial del kit, en Ia 
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 
pequenisima diferencia. 

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

El Solicitante indica qua el Examinador no aprecia la inmensa 

diferencia cuando afirma que "A pesar de que no as una caracter-istica 

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 qua 

caracteristica esencial diferente del kit divulgado, se debe esa 

pequeæIsima diferencia" ya qua el Examinador desconoce qua 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 qua se someten a la prueba mÆs 

de 2 van a ser diagnosticados falsamente como infectados con H. 

Pylon. La diferencia es inmensa si se tiene en cuenta que en 

Colombia mas 72% de la población estÆ infectada con H Pylon (ver 

Campuzano Maya at al., Prevalencia en la Infeccion por Helicobacter 

Pylori en Medicos de Medellin, Colombia, Acta Gastroenterol. 

LatinoAm. 37:99-103, Pagina 99, segunda columna, primer pÆrrafo, 

lInea 4 - se adjunta referencia con citación resaltada) (var tambiØn 



a: Bohorquez et al., Prevalencia de Helicobacter pylori en Escolares: 

Factores Nutnicionales y Socioculturales. Bogota., sin publicar, 

pagina 2, cuarto pÆrrafo, primera linea - referencia qua so adjurita 

con citación resaltada), ic qua equivale a aproximadamente 32.765.907 

do colombianos infectados (De acuordo a Población prayectada segn 

Dane de Aprox 45.5 millones pare el 2010 - yen 2 pÆginas adjuntas con 

tablas de población proyectada por el Dane con cifra resaltada) 

Esto quiere decir que aproximadamente en el mejor de los casos, si 

se aplica la prueba del ante previo (protocolo II), 711.020 

Colombianos se detectanlan como falsos positivos; y segn Dl, 

1.212.338 Colombianos so detoctarIan como falsos nogativos. 

Falsos positivos quiere decir quo el paciente al que so le hace la 

prueba Se le diagnostica falsamente estar infectado por H. pylon. 

Dicho paciente falsamonte diagnosticado como infectado recibinia 

tratamiento innecesanio. El tratamiento innecesanic pare H pylori as 

costoso (aproximadamente 400.000.00 pesos) lo que implicaria un 

sobrecosto innecesanio para el sistema do salud Colombiano do 

aproximadamente 284.000 millones de pesos. AdemÆs, el paciente 

tratado innocesaniamente sufninia todos los efectos riegat–vos do los 

fÆrmacos que oliminan el N. pylon. Aun mas, taos de 700.000 

Colombianos innecesaniamente tratados pare H. Pylon, perderlan 

tiempo para que se los diagnosticase la cause real quo los obligó a 

corisultar cuando so les hizo la prueba de aliento con urea marcada. 

Falsos negativos quiere decir que al paciente se le dice que no estÆ 

infectado con H. Pylon, cuando de verdad lo ostÆ. Los pacientes on 

quo no se doteoto la infección con H.  pylori a posar do ostar 

infectados no sorian tratados para H. Pylon. Aproximadamento, el 5% 

do paciente infectados con H. Pyiori que no son tratados 

desarrollarian cancer gÆstnico. Esto eguivale sogün Dl, a mÆs do 

60.000 colombianos. 

El uso del kit do la presente solicitud ofroce la ventaja tØcn–ca de 
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resolver ci mismo tiempo, tanto el inmeriso problema de los falsos 

positivos (sensibilidad del 100%), ci limpiar la cavidad oral y la 

orofaringe de urea residual con el agua del kit reivindicado (mac de 

700.000 Colombianos que no serian mal diagnosticados), y de los 

falsos negatives (especificidad del 100%), ci difundirse la urea en 

ci estomago instantÆneamente debido a la mezcla inmediata de la 

soiucidn con urea marcada y ci agua en cantidad adecuada del 

recipiente del kit reivindicado (mas de un 1.2 miliones de 

Colombianos que estÆn infectados y que se detectarian gracias al use 

del kit) . Por lo tarito, el Solicitante afirma, que debido a que la 

inclusion en ci kit reivindicado del recipiente con aqua, es 

responsable directamente de que en la prueba de aliento con urea 

marcada con dicho kit reivindicado del Solicitante cc soluciona, ci 

mismo tiempo, los falsos positivos y los falsos negativos 

(sensibilidad 100%, especificidad 100%, precisiOn 100%), lo que cc 

una ventaja tØcnica no mencionada en el estado de la tØcnica, dicha 

inclusiOn del recipiente con aqua en ci kit reivindicado tiene nivel 

invent ivo. 

Con respecto a ia siguiente fila de la table: 

Es barata, lo cual permite Es cara, 10 cual restringe su A pesar de que no - es una 
masificarla masificación caracteristica esencial del kit, no Se 

muestran costos, no era el objeto 
do la invenciôn, y el kit de Dl se 
utiliza ampliamente en humanos. 

El Solicitante respetuosamente menciona que Dl solo se puede hacer en 

ci laboratoric. En conitraste la prueba con el kit de la solicitud 

permute la toma de las muestras en sitios remotos. El hecho de que 

ci kit contiene ci recipiente con aqua (tipo reactivo medico) para la 

prueba, evita ci use de aqua de los lugares donde cc colecta la 

muestra de aliento, ya que dicha aqua de tales lugares puede estar 



contaminada con bacterias con ureasa que puedcn 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, Tnt J Syst Evol Nicrobiol, 56:2291-2295, titulo, 

pagina 2293, ultimo pÆrrafo 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 aqua tipo reactivo 

medico (estØril) permite la tnasificaciÆri a lugares remotos. 

El Examinador en el folio 267 del Oficio No. 12504, inmediatamente 

despuØs de la table escnibe: "Esta oficina aclara que, . . la 

presente solicitud (kit) carece de nivel inventivo frente al kit 

Taukit (ES2120903) . Asimismo, se aclara que dado que el kit de la 

neivindicación 6 (reivindicación 1 de la solicitud radicada en 

Colombia que corresporide a la reivindicación 6 del documento de 

pnionidad) es general, puede contener otras cosas, como el acido 

cItrico, que se mencionan en Dl. . Se aclara que la diferericia con 

el kit de Dl, es que el reclamado mericiona especIficamente que 

contiene un recipiente con agua, y que la no presencia del acido 

citrico no muestra una ventaja sobre el kit divulgado (aclaración de 

la tabla de diferencias citada arniba por el Solicitante) . AdernÆs, 

como no se evidencia un efecto logrado por contener un recipiente con 

aqua, dado que igualmente se logra, la detección del Helicobacter 

Pylon, con la misma especificidad, confianza y la misma aiLta 

probabilidad pare clasificar individuos infectados y cero 

probabilidad pare clasificar individuos no infectados, se concluye 

qua el kit reivindicado no presenta nivel inventivo" 

El Solicitante respetuosamente responde qua en este caso la 

afirmación del Examinador no es correcta. En los argumentos 



’t2 
presentados hasta ahora, el Solicitante muestra que ci kit tiene 

ventajas tØcnicas no descritas en Ui y que otorgan a el kit del 

Solicitante multiples ventajas tØcnicas sabre Di, coma son: 

a) el kit del Solicitante tiene una dosis al menas par un 50% debajo 

de la dosis de Dl, la que impiLica un ahorro enorme para el sistema de 

salud en Colombia. La libra de C13 Urea cuesta aproximadamente 50 

millones de pesos, lo que traduce en un ahorro en costa por prueba de 

5.000.00 a 6.000.00 pesos, lo qua equivaidria a un ahorro 

aproximadamente de 160 mil millones a 192 rail millones de pesos en 

caso de que se le hiciera al menos una prueba con ci kit del 

Solicitante a cada uno de los mÆs de 32 millones de Colombianos 

infectados con H. pylon; 

b) la eliminación de los diagnósticos falsos positivos con el kit del 

Solicitante para mÆs de 700,000 Colombianos con las enormes 

implicaciones ya explicadas en esta respuesta par el Solicitante; 

c) la eiiminación de falsos negativos para mÆs de 1,2 millones de 

Colombianos cuando se coinpara con Dl, con las enormes implicaciones 

ye explicadas en esta respuesta par ci Solicitante; par lo tanto: 

El Solicitante afinma que en base a los nuevos argumentas presentados 

hasta ahora en esta respuesta, que el Kit reivindicado tiene nivel 

inventivo cuando se compara a Dl, y que par lo tanto la oposición no 

es fundada. 

AdemÆs, ci Solicitante de nuevo afitma que, ci Examinador ignora en 

su anÆlisis la sensibilidad (falsos positivas) ; a pesar de que la 

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

no es la misma. La que resulta en un valor predictiva (-) par debajo 

del 100% y una eficacia par debajo del 100% pare II. El Solicitante 

respetuosamente explica que pare determiner que tan buena es una 

prueba diagnôstica medica (el  ante de la tØcnica) es completamente 

errado evaluar la especificidad (variable que mide verdaderos 

negativas) sin evalLuar 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 diagnóstica. De igual manera 

tambiØn as un error ci evaivar la sensibilid.ad sin al mismo tiempo 

evaluar la especificad y sin ligar la una a la otra para determinar 

qua tan exacta es la prueba diagnóstica. Es sabido en el arte de la 

tØcnica (Pruebas diagnosticas medicas) que la sensibilidad y 

especificidad son severamente dependientes la una de la otra, para 

asI determiner exactitud de la prueba diagnóstica: "que tan buena es 

una prueba diagnóstica es una pregunta compleja qua es usualmente 

estimada de acuerdo a tres criterios . . (3) exactitud 

exactitud es sinónimo de validez, y puede ser definida corno la 

10  habilidad de la prueba de mostrar cuales son los individuos qua 

tienen la enfermedad cuestionada y cuales no . . . esta es 

generalmente evaluada por dos medidores en vez de uno, denominados 

sensibilidad y especificidad definidos coma ci 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 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 . . . 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 is, 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 pÆrrafo, Springer, 2006 - Referenda que se adjunta con la 

citación resaltada) . Par lo tanto, el Solicitante indica que el 

anÆlisis de nivel inventivo, y de la ventaja tØcnica, que no se habIa 

descrito en el estado de la tØcnica previa a la soliciLtud, del kit 



A in 
reivindicado par parte del Examinador es incompleto e incorrec-to al 

solo tenor en cuenta la especificidad ignorando la. sensibilidad. 

Dicho anÆlisis debe hacerse teniendo en cuenta estos dos medidores y 

la exactitud resultante, quo en el caso do la prueba con los 

elementos del kit del Solicitante es 100%, 100%, y 100%, lo que no so 

ha presentado previamente con otros kits pare pruebas de aliento con 

C13 -urea del arte do la tØcnica quo contengan los mismos componentes. 

For lo tanto, de nuevo el Solicitante afirma quo ci kit reivindicado 

tiene nivel inventivo. 

Siguiendo con el ultimo pÆrrafo del punto S. del Oficlo No. 12504, el 

Examinador ascribe: "El Solicitante presenta copias do un articulLo 

(folio 185-195) sabre la aplicación  del kit reclamado , en donde 

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

con C13 para diaqnostico del Helicobacter Pylon (folio 172, pg 8); 

de una prueba que se conoce desde 1924 (folio 170); es importante 

aclarar que para ci experto en la matenia es de su rutina, realizar 

optimizaciones a adaptaciones lo cual le permitió obtener ci kit 

reivindicado sin quo esto le confiera altura inventive a dicho kit". 

El Solicitante responde que el Hecho de que sea optimización a 

adaptación no define si tiene nivel inventivo a no. For ejemplo, Dl 

puede tambiØn definirse coma una adaptación a optimización, y Dl es 

una patente otorgada tanto en otros palses como en Colombia. 

La pregunta quo se debe hacer es Si la optimización a adaptación 

re’lne los requisitos de patentabilidad entre los quo estÆ ci nivel 

inventivo, ademÆs do novedad y aplicación industrial. En ci caso del 

kit reivindicado por ci Solicitante, ye se han expuesto en esta 

respuesta par parte de dicho Solicitante argumentos quo muestran que 

kit reivindicado tiene nivel inventivo ademÆs de quo ci Examinador 

qua tiene novedad y en dande no so cuostiona quo tenga 
/ / 



aplicación industrial. 

OBSERVACIONES EN RELACION AL PUNTO: 

6. DETERMINACION DEL ESTADO DE LA TECNICA 

El Examinador encontró en el estado de la tØcriica como los documentos 

inÆs relevantes los siguientes: 

Dl ES2120903, Metodo y Kit para la deteccióri de H. pylon, 

01/11/1998; y 

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

I 05/17/96 

OBSERVACIONES EN RELACION AL PUNTO: 

7.1 NIVEL INVENTIVO (artIculo 18 D 486) 

En relaciÆn a la reivindicación 6 del documento de pnioridad, que 

cornesponde a la reivindicación 1 de la solicitud radicada en 

� Colombia, El Examinador indica que el estado de la tØcnica mas 

cercano es Dl, y que el kit de la solicitud se diferencia de Dl, en 

que el kit de la solicitud contiene un recipiente con agua. 

Luego el Examinador escnibe: "No se evidencia un efecto tØcnico 

logrado, cuando el kit solicitado contiene un recipiente con aqua; ya 

que los resultados de las pruebas aplicadas mediante el kit de 

referenda y el reclamado, le permiten al Solicitante ilegar 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; edemas el kit 

reivindicado sirve para lo mismo (detección de microorganismos 



patógenos como el Helicobacter Pylon) que el kit del estaclo del 

arte"’. 

El Solicitante respetuosamente responde que en este caso, de nuevo, 

la afirmacidn del Examinador no as correcta. En los argumentos 

presentados hasta ahora, el Solicitante rnuestra que el kit tiene 

ventajas tØcnicas no descnitas en Dl y que otorgan a el kit del 

Solicitante multiples ventajas tØcnicas sobre Dl, entre las qua esta 

El que se eliminan diagnósticos falsos positivos pars mÆs de 700,000 

Colombianos con las enortnes implicaciones ya explicadas en esta 

respuesta por el Solicitante. El Solicitante afirma que en base a 

este y los otros argumentos presentados hasta ahora en esta 

respuesta, qua el Kit reivindicado tiene ventajas tØcnicas que le dan 

nivel inventive cuando Se coinpara a Dl, AdemÆs, el Solicitante de 

nuevo afirma que, el Examinador ignora en su anÆlisis is sensibilidad 

(falsos positivos) ; a pesar de que la especificidad es la ruisma para 

los protocolos 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 qua pare determinar que tan buena es una prueba diagnóstica 

medics (el arte de la tØcnica) as completamente errado evaluar la 

especificidad (variable que mide verdaderos riegativos) sin evaluar al 

mismo tiempo la sensibilidad (variable qua rnide verdadaros 

positives), y sin ligar la una a la otra para determinar que tan 

exacta es la prueba diagnostics. De igual manera tambiØn es un error 

el evaluar la sensibilidad sin al mismo tiempo evaluar is especificad 

y sin ligar la una a la otra para determinar que tan exacta es la 

prueba diagnóstica. Es sabido en el arte de la tOcnica (Pruebas 

diagnosticas medicas) qua la sensibilidad y especificidad son 

severamente dependientes la una de la otra, pare asi determinar la 

exactitud de la prueba diagndstica: AAque tan buena as una prueba 



diagnóstica es una pregunta compleja que es usualmente estimada de 

acuerdo a tres criterios - - - (3) exactitud - . exactitud as 

sinónimo de validez, y puede ser definida como la habilidad de la 

prueba de mostrar cuales son los individuos que tienen la enfermedad 

cuestionada y cuales no . . esta es generalmente evalLuada par 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, que estos dos medidores son 

severamente dependientes el uno del otro". (ver Cleophas et al. 

citación ya mencionada anteriormente en esta respuesta) 

For 10 tanto, el Solicitante indica que el anÆlisis de nivel 

inventivo, y de la ventaja tØcnica, que no se habla descrito en ci 

estado de la tØcnica previa a la solicitud, del kit reivindicado paL’ 

parte del Examinador es incompleto e incorrecto al solo tener en 

cuenta la especificidad ignorando la sensibilidad. Dicho anÆlisis 

debe hacerse teniendo en cuenta estos dos medidores y la exactitud 

resuitante, que en ci 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 C13 -urea del 

arte de la tØonica que contengan los mismos componentes. For lo 

tanto, de nuevo el Solicitante afirma que ci kit reivindicado tiene 

nivel inventivo. 

Siguiendo con el punto 7.1: 

El Examinador afirma: "AdemÆs, Dl (folio 258, columna 149, 

reivindicación 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 urea marcada en el kit reclamado, 50mg en 15mL (al 

0.33%), Se observa que tampoco hay ventaja sobre el kit divulgado" 



El Solicitante presenta el texto de la reivindicación 12 de Dl que 

dice: "Un kit segiiin la reivindicacion 10, en el que el fresco que 

contiene la urea marcada con carbono-13 es un fresco 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 aqua lo 

que disminuye marcadamente la cantidad de reactivos, haciendo mas 

económico la administración de esta prueba, esta es una diferencia 

con Dl que ofrece una ventaja tØcnica que se traduce en menor costa. 

La cuantia del ahorro en costa ya se explico en detalle en esta 

respuesta. El ahorro en costa de la prueba con el kit reivindicado 

en relación a Dl, es una ventaja tØcnica que confrere al dicho kit 

reivindicado por el Solicitante nivel inventivo. 

Siguiendo con el punto 7.1: 

El Examinador escribe: "El Problema TØcnico objetivo era "cómo 

obtener un kit, para la detección de microorganismos patógenos, 

Helicobacter Pylon, mediante pruebas de aliento, alternativo, al ya 

divulgado en Dl". 

El Solicitante respetuosamente le sugiere al examinador replantear la 

pregunta del problema tØcnico objetivo de la siguiente forma: 

Como obtener un Kit pare la detección de microorganismos patógenos en 

donde al mismo tiempo se resuelve los falsos positivos y los falsos 

negativos, ya que este es un problema inmenso para los colombianos y 

los millones de personas en el mundo infectados con H. pylon. El 

replantean la pregunta del problema coma lo sugiere el Solicitante, y 

responder la pregunta replanteada coma lo ha hecho el Solicitante a 

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



reivindicado en la solicitud tiene nivel iriventivo. 

Siguiendo con ci punto 71: 

El Examinador escribe: "Par tanto, la solicitud, tal coma se 

reivindica, es obvia, porque el Experto en la Materia enfrentado al 

problema de "coma obtener un kit, para la detección de 

microorganismos patógenos mediante pruebas de aliento, alternative, 

al divulgado en Dl", que contenga Un recipiente con aqua (200mL) 

incluirla los 200mL de aqua (Dl, folio 258, columna 14, reiLv 11), 

logrando de esta forma ci kit objeto de esta solicitud; sin que la 

presente reivindicación presente aitura inventiva, como tampoco sus 

dependientes, 7-12". 

El Solicitante presenta el texto de la reivindicación 11 de Dl: "Un 

kit segün la reivindicación 10, en ci que el dicho sabre contiene 

4,3 g de Æoido cItrico, opcionaimente junta con otros aditivos, para 

su disolución en 200 ml de aqua". 

El Solicitante respetuosamente responde que el aqua mencionada en Dl, 

reiv. 11 de Dl es para disolver el acido cItrico aue se da antes de 

tomar las muestras y de dar la solución con 13C-urea, par lo tanto 

dicha aqua no va a resolver los faisos positives producidas par la 

ureasa de las bacterias alajadas en la cavidad oral y la orofaringe, 

en donde dichas bacterias procesan los residues de 13C-Urea que 

quedan en dicha cavidad oral y orofaringe. 

En contraste, el aqua del kit de la solicitud, que se da durante un 

paso preciso inmediatamente despues de administrar la solucjon con 

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

que cTueda an la cavidad oral y orofarinqe. 

No es razonable pensar, ni hay ningün indicio que sugiera que ci 



experto en la tØcriica va a usar ci aqua en Dl, reiv 11 en la misma 

forma que se usa el kit de la solicitud; ademÆs, ci agua de Di yc Se 

habria usado para otro propÆsito que es ci disolver el acido cjtrico 

qua se darIa mucho antes de administrarse la solución con 13C-urea. 

MÆs ann, ci aqua de Dl ci no ser parte de un kit come reactive medico 

pudiese contener (contaminacion con) bacteria con Ureasas. En 

adición, ci aqua de la reiv. 11 de Di, al usarse pare disolver el 

acido oltrico, una comida de prueba, en Di, da una especificidad de 

96.3%, 10 que en el caso, per ejemplo de Colombia, resultaria en el 

3.7% de falsos negativos, lo que representaria mÆs de 1,2 millones de 

Colombianos diagnosticados falsamente como no-infectados con H. 

pylon, lo que dejanla a esta pobiación sin tratamiento, lo que se 

podnia traducir en mÆs de 60,000 cases de cancer gÆstnico. Por lo 

tanto, es errado concluir que ci aqua de la reiv. 11 de Dl, la usania 

ci experto en ci estado de la tcnico como un componente del kit del 

Solicitante, en donde ci recipiente con agua del kit del Solicitante 

se usa inmediatamente despuØs de dan la solución de 13-C urea. 

OBSRVACIONES EN RELACION AL PT.JNTO: 

8. CONCLUSION 

El Examinador conciuye que los requisitos de patentabilidad de las 

reivindicaciones 1-7 (reivindicaciones 6-12 del documento de 

prioridad) de la solicitud radicada en Colombia por German Antonio 

Campuzano Maya estÆn afectadas en su nivel inventivo por el documento 

Di (ES2120903) 

El Solicitante, basado en sus argumentos a travØs de esta respuesta 

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



patentabilidad de las reivindicaciones 1-7 (reivindicaciones 6-12 del 

documento cia prioridad) de la solicitud radicada en Colombia por 

dicha Solicitante tieneri nivel inventivo ci cual no estÆ afectado par 

el documento Dl (ES2120903) 

En conclusion, el Solicitante respetuosamente afirma que la invención 

cumple de esta manera con los requisitos formales y sustanciales pare 

que la Patente correspondiente a su solicitud se otorgue. 

I\tentamente 

60u3i(D A 
CLAUDIA DEL PILAR ONTOYA lAS 

CC 30233465 de Maniza].es 

Octubre 29, 2010 
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Abstract 
Aim. 13C-urea breath test is one of the best methods for the diagnosis of Helicobacter pylon 

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 03a.urea breath test 

with and without citric acid solution, to evaluate whether 13C-urea breath test can also achieve 

favourable results when the test meal is omitted. 

Methods. 13C-urea breath test With and without citric acid were compared prospectively in 53 

subjects without prior Helicobacter pylon eradication therapy prescription. Basal samples and at 15’, 

30, and 45’ after taking 100 mg of 12C-urea were obtained, The gold standard for Helicobacter pylon 

diagnosis was the 13C-urea breath test result with citric acid at 30’, and "Delta Over Baseline" values 

as at that time were considered positive. 

Results. The prevalence of Helicobacter pylon infection was 68%. Mean Delta Over Baseline values 

with citric acid at 15, 30’ and 46’ were; 29.6–39, 30.8-37 and 24.6–27; whereas respective values 

without citric acid were lower: 14.9–22, 12.2:07 and 10–13 (p<0. 001 for all comparisons, Wicoxoir 

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-nO. 001). Correlation 

coefficient between Delta Over Baseline values with and without citric acid at 30’ was ID. 73 (p<O. 

0001). The percentage of subjects achieving the highest Delta Over Baseline value at 15’, 30’ and 

45’ with citric acid was 51916, 30% and 19%, whereas without citric acid it was 51%, 26% and 23% 

(non significant differences). The area under receiver operating characteristic curve for 13C-ure 

breath test without citric acid was; 0.98 at 15’, 1 at 30’, and 0.97 at 45’. The best cut-off point for 

13C-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.
pecificityConclusions.

 13C-urea breath test values with citric and are higher than those obtained without 

Font Size: i A" 

Related Articles 

Cia/cal vtclfidri of the l-leltkit(Thi)  a 13C noes btfio. 
Cliroaal Bioc/temrnistry 
Tim )f 4-C]utenr br1h test s not sensitive for dirt’.’cti. 
Gtotrnntofolcmqy 

Cut ORpoint, timing and piifolls of the 130--trea brea,. 
Ci/fOOfIOC rind LioerDiocnane 

� h.11052 Velidaiionof a Low Coon Tablet Fomnti,lofion 13C Ii., 
Gaofr000fOroicpy 

� Vtitidutyof a modified I3CLOe.0 breath tnt ti for pro- into.. 
f’f,e Cinenorin ,toornot of Caoimcinnfeotopy 

0 View more minted articles 

Related reference work articles e.g. encyclopedias 

Gastritis and Helicobacter pfori, Pediatric 
Encyciopihdiri of Gastmein fetology 

s

 

STOMACH I birnoifriets 
Bttcvm’kpnndna cnfd-hiiti’famn Nutrition 
Ulcoro 
xPfrarm: :fie Comrrpfelfenorve PhfamnmacofogyRettissnrce 

r lleuicrrhnncler pkwi 
Encyclopedia f Gsfroantmrtlrigy 
b’ntl’ Tests 
Ertctc:lcpd’a r.’fl3rishc’artterofugy 

0

 

More ,Oiiiiftid oefemore wOmb atliciric 

View Record in BoopLo 

1 of2 10/27/2010 8:51 PM 



.irect - Digestive and Liver Disease 13C-urea breath test for the,.. http://wwwsciencedirect.con2Iscience?ob=Artic1eIJRL&ucB7582-.,. 

1/q 

citric acid, aitnougn tfiis clitterenca does not imply a diagnostic superiority in untreated patients wean 

considering 13C-urea breath test without citric acid at 30’. Therefore, for the diagnosis of 

Helicobacter pylori infection in untreated patients, citric acid solution in 13C-urea breath test protocol 

can be omitted. 

Author Keywords: breath test; citric acid; diagnosis; Heficobacterpylori; urea 

Article Outline 

References 

Ok 
Corresponding author. Dr. J P. Gisbert, Plays de Mojcar 29, Urb. Bonanza, 2858$ Boaditla del 

Monte, Madrid, Spain. Fax +34-914137208. 

Dlgsiive and Liver Disease 
Voluimo 2. boon 1, January-February 2000, Pages 20-24 

Home Browse Search My settings My alerts Help 

About ScienceDlrect Contact and Support About Elsevier 

in SciereDtnn�uJ CorOtnOt and Support ALOIJ Elseviun 
Cortoint dgtnitls About SctVrse 
Snot up About SnVtnt 
How In tone Tntm tinti Corelibons - - 
ii;–nscrtptt000 Privacy poicy 

trot ttnrrattbnn for edvertiners 

Copyright e 2010 bi:Jgenov B.V. All rights reserad. SciVersai is a registered trademark of Elsevier Properties S.A., used under license- ScienceDirect8t is a registered trademark of 
Elsenler B.V. 

2of2 10/27/2010 8:51 PM 



t 

Ailment Pharmacol Ther 2000; 14: 1.353-1358. 

13C-urea breath test without a test meal is highly accurate 
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SUMMARY 

Background: Conventional 13C-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 a test meal 
(2.4 Cm citric acid) and compared with the ’gold 
standard’ (CLO test and histology). 

INTRO D U CTI() N 

The 1 3C-urea breath test (13C-UBT) is a technically 
simple and noninvasive means of diagnosing Helico-

bacter pylori infection. It has been increasingly used in 
both hospital based and office based settings. The 
reliability of the 11C-UBT in diagnosing H. pylon 
infection is very high, with a sensitivity of 90-981% 
and a specificity of 92-100%, respectively. 6-10

 Since 
the first description of the 1C-UBT by Graham et al., 
several modifications have been published to simplify 
and optimize the test.5 The amount of substrate used, 
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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 .51% and 30 mm, respectively, 
both with or without a test meal. The sensitivity, 
specificity, positive predictive value, negative predictive 
value and accuracy of ’3C-IJBT with citric acid (96.5%, 
97.7%, 98.2%, 95.6%, 97,01/0) were similar to 13C-UBT 
without a test meal (94.7%, 97.7%, 98.2%, 93.5%, 
96.0%). 
Conclusion: This simplified 13C-IJBT protocol without a 
test meal produced highly accurate and reliable results 
in the Chinese population. 

type of test meal, number of samples and the sampling 
time were the key variables being investigated. 
The dose of ’3C-urea varies among different investiga-

tors, from 75 mg to 350 mg. A dose of 125 mg 
’1C-urea was used in the validated US protocol" and 
100 mg 1 5C-urea was used in the standard European 
protocol.2 However, the 75 mg low dose protocol has 
been shown to be equally reliable.’ - 2-17 The chief 
advantage is a lower cost of the test. The most 
commonly used cut-off value for the 75 mg 13C-UBT 
protocol between H. pylori infected subjects and H. pylon 
uninfected subjects was 4%. 12 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,2 18 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.5 Conventional 13C-UBT 
uses a test meal to decrease gastric emptying and 
maximize the distribution of ’3C-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 C-UBT by reflec-

ting the urease activity of the whole stomach.5 Various 
liquid test meals have been proposed by several 
studies.’, 2. 8, 19 A citric acid drink has been recently 
proposed as the best liquid test meal. It delays gastric 

emptying and lowers the iritragastric pH. It has better 

accuracy, palatability, and a lower cost when compared 

to other conventional test meals.’ 2, 20, 21 However, 
recent studies suggested that ’3CUBT without a test 
meal may be equally reliable for the diagnosis of 
H. pylori infection.22 23 Most of the published data 
about 1’C-IlBT have come from the Western popula-

tion. Relatively few reports has been published assessing 
the use of ’3C-UBT in a Chinese population. Thus the 
aims of this study were: (i) to investigate whether the 
low dose 75 mg protocol is useful in a Chinese 
population; (ii) to investigate the most reliable delta over 
baseline (DOE) cut-off value for Chinese population; 
(iii) to determine the optimal measurement interval for 
this low dose 13C-urea protocol; (iv) to investigate 
whether the same accuracy of 13C-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, H2 receptor antagonists, 
bismuth compounds or proton pump inhibitors in the 
preceding 4 weeks before endoscopy. 

Gastric biopsies 

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

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 R. 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_ ureabreath test (13 C- UB 2) procedure 

The 1 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 N 
(2.4 Cm) citric acid solution. Ten minutes after inges-
tion of the test meal, a baseline exhaled breath sample 
was collected in a vacutainer. Then 75 mug 13C-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 mm 
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 Lee Digestive Disease Laboratory, Queen 
Mary Hospital, Hong Kong. 
Results were expressed as the delta over baseline 

(DUB). The sensitivities, specificities, positive predictive 
values, negative predictive values and accuracies of the 
13C-IJBT with variation of the DOB cut-off levels were 
evaluated at different measurement intervals at 15, 30, 
45 and 60 mm. The appropriate cut-off points were 
obtained using receiver operating characteristics (ROC) 
curves for the ’5C-UBT with test meal and ’3CUBT 
without test meal. The mean DUB with or without test 
meals at different time intervals was plotted to deter-
mine the peak DUB. The mean peak DUB and mean time 
to peak DOE with or without test meal were also 
determined. The sensitivity, specificity, positive predic-
tive value, negative predictive value and accuracy of the 
’C-UBT using the best cut-off values with different 
sampling time were calculated. 

Statistical analysis 

The statistics used included, a 2-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 from the 

analysis. Five cases lacked histology data. Thirteen 
cases could not he classified according to our gold 
standard for the diagnosis of H. pylori infection, i.e. only 
one positive test out 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. pylon 
positive by the gold standard. Among these 114 

H. pylon 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 (0,91%) 
and two had gastric polyps (1,8%). 
Eighty-eight patients were Ii. 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 (1.11%) and one had gastric polyps (1-10%). 

H. pylori status correlated strongly with the presence 
of peptic ulcer diseases (P < 0.001). 

Citric acid as a test meal for 3C-UB’I’ was well tolerated 
by all the patients. The accuracy of the 13C-UBT with 

’3C-UBT WITHOUT TEST MEAL 11355 

variations in the DOB cut-off levels at 1 5, 30, 45 and 
60 ruin 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 ruin were 6%, 
5% .3.5% and 31/0, 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 11C-UBT at 
15, 30, 45 and 60 mm (Table 2). The 30 min meas-
urement interval with the test meal gave the highest 
specificity, positive predictive value and accuracy for 
33C4SBT at the cut-off value of 5%, and highest 
sensitivity and negative predictive value at a cut-off 
value of 4.50/0. The .30 ruin 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 L Accuracies of the ’SC-urea breath tests (with/without 
test meal) with different cut-off values at 15, 30, 45 and 60 whi 

15 nibs 30 mm 45 min 60 mm 
Cut-oil  
value (d) + - + - + - + - 

3 91.6 82.2 94.1 91.6 94.8 95.8 95.8 95.9 
3.5 91.6 86.6 95.5 93.6 95.9 96.9 93.7 94.8 
4 92.6 89.6 96.0 96.0 94.8 96.9 94.7 93.8 
4.5 92.6 91.1 96.0 96.0 93.8 94.8 93.7 93.8 
5 92.6 91.1 97.0 96.0 93.8 94.8 92.6 91.8 
5.5 94.1 91.6 96.5 95.5 92,8 94.8 92.6 85.6 
6 95.5 92.6 97.0 94.6 92.7 93.8 91.6 82.5 
6.5 95.5 92.6 96.5 93.6 93.8 89.6 88.4 81.4 

+: 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, arid accuracies of 1C-urea breath test with or without test 
meals at different sampling time with the cut-off values determined by RUG analysis and the highest accuracy obtained from Table 1 

Positive predictive Negative predictive 
Sensitivity ((YO) Specificity (%) value 1%) value (%) Accuracy (%) 

Cut-off  
Minutes Value (d) + - + - + + + - 

15 6 96.5 95.6 94.3 88.6 95,7 91.6 95.4 94.0 95.5 92.6 

30 5 96.5 94.7 97.7 97.7 98.2 9.2 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 9.3 97.7 95.3 98.0 96.3 93.3 95,3 95,5 95.9 

-I-: with test meal: -: without test meal. 
Figures in bold denote the highest score within each column 
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Figure 1. Mean delta over baseline (DUB) with or without test 

meals in Htlicobcicter pylori positive subjects over 60 min. Solid 

line represents 13C-IJBT with test meal and dotted line represents 

13C-IJBT without test meal. 

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

The mean DUB with or without a test meal in 1-1, pylon 
positive patients at different sampling times is plotted in 
Figure 1. There was no difference in the mean DUB at 
different sampling times with respect to the use of test 
meal or not. Furthermore, there was no difference in the 
mean peak 1)013 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 DUB with or without 
test meal is shown in Figure 2. The mean time to peak 
DUB was significantly longer in H. pylon positive 
patients using citric acid as the test inca! for 13C-UBT 
(25.3 min vs. 19.4 mm, P = 0.01.8). The use of a citric 
acid drink shifted the mean peak DUB 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 13C-urea breath test has been studied extensively in 
Western populations. However, relatively few reports 
had been published which have studied the optimal 
13C-UBT protocol in a Chinese population. Since 
H. pijlori infection has a strong association with peptic 

30 
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CL 

-I 
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0 

Figure 2. Mean time to peak delta over baseline (DUB) of 
C-Ui1’ with or without test meals in Ih’Iicobacler pylori positive 

and negative subjects. (Column 1, C-tJBTs with test meal in 
H. pg/art positive subjects: 2, ’C-UBTs without test meal in 
H. pylori positive subjects; .3, ’3C-IJBTs with test meal in H. pylon 
negative subjects: and 4, C-UBTs without test meal in H. ph/or, 
negative subjects,) P = 0.018 for the comparison of time to peak 
DUB for 13C-UBT with test meal vs, without test meal in H. pylon 
positive subjects. 

ulcer diseases, gastric lymphoma and gastric cancer, 
which has a high prevalence in Asian populations, the 
establishment of an optimal ’3C-IJBT protocol becomes 
an important issue in this regard. 24 
Decreasing the dose of 13C-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 U. pillori infection. This potentially permits 
a wider application of this noninvasive test for the 
diagnosis 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 1 SC-urea 
for 97 patients. The best measurement period appears to 
be at 3() min and was well correlated with the published 
data (Table 2). The use of a citric acid test meal shifted 
the peak DUB towards the 30 min interval (Figure 2) 
but there was no statistical difference between the mean 
DUB with or without test meal at 15, 30, 45 and 
60 min (Figure 1). 
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A commonly used cut off value between H. pylon 

infected subjects and H. pylon uninfected subjects for 

this low dose 75 mg 13C-urea protocol is 4%12 In the 

present study, the highest accuracy at 30 min meas-

urement interval was 97% (cut-off values of 5% and 

6%) for 13C-IJBT with the test meal and 96% (cut-off 
values of 4%, 4.5% and 51/0) for 1C-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 13C-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 ruin is 

the same, from 4 to 50/0. For simplicity, we advocate that 

the cut off value for breath tests with or without a test 

meal should be 50/0. 
The use of a test meal in the 11C-UBT was employed to 

increase the residence time of the ’3C-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. 12, 2 
5 Graham et al. evaluated the effect of citric 

acid as a test meal for the 3C-UBT and found a dose�

response relationship between the mean DOB and the 

amount of citrate used.2 The optimal dose of citric acid 

suggested by their study was around 1-2 Gm. A further 
modification of the C-UBi., such as the omission of a 

test meal has also been suggested. 13C-UBT in the 

fasting state produced comparable sensitivity and 

specificity with other 3C-UBT protocols using a test 

meal .22, 21 The dose of 13C-urea used in the two 

published 13C-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 rug 13C-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 13C-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 13C-UBT without a test meal may mainly reflect 

antral urease activity.2’ 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 he small in their study. 
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Furthermore, simplifying the 14C-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.27’ 28 It has been 
shown that 11C-UBTs at 10 min were unaffected by the 
use of test meal while values were significantly greater 
at 30 ruin and later in their study.26 However, the 
mean DUB was similar between 13C-UBTs with or 
without a test incal 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.29 It will be interesting to 
perform an isotope-labelled urea study in the Chinese 
population to study the distribution, delivery and 
emptying of i}Curea as described by Atherton et al.2 

In conclusion, we have shown that for a low dose 
75 mg SC-urea breath test protocol with or without a 
test meal, the optimal measurement interval was 
30 min and the optimal DUB 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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Background. In Japan, urea breath-testing includes 

mouth rinsing with water immediately after the in-

gestion of ’3C-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 turn-coated 
13C-urea tablet and omitting mouth rinsing. Methods. 
The study was a multicenter trial comparing the 

solution- and tablet-based urea breath tests (UBTs). 
Helicobacterpylori status was determined by histology, 
culture, and rapid urease 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 methods 
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 13C-urea tablet-based method proved 
to he a simple and accurate test for the diagnosis of H. 
Pylori infection. Mouth rinsing was not required. 

Received: September 10, 2003 / Accepted: February 13, 24 

Reprint requests to: S. Ohara 

Key words: Helicobacter pylon, 13C-urea breath lest, 
"3C-urea, tablet 

Introduction 

The ’C urea breath test (13C-UBT), first described by 
Graham et al.1 in 1987, is currently considered the most 
reliable noninvasive test for Helicobacter pylori, infec-
tion2-6 and has been promoted as a "gold standard" for 
confirming eradication.-›9 However, although the ’3C-
UBT is currently performed in a variety of ways, there 
have been few investigations to evaluate the diagnostic 
performance of the 13C-UBT in a large number of sub-
jects using a combination of other diagnostic methods as 
a reference standard.. 

In certain people, indigenous bacteria with urease 
activity exist in the oral cavity. If residual ’3C-urea is 
present in the oral cavity, a nonspecific peak of 13CO 
(A13C) will appear in the initial phase and may then lead 
to false-positive results.3’°1’ On the other hand, it has 
been reported that encapsulated or tableted 14C-urca 
and 13C-urea enabled urea breath-testing within 10 nun 
after administration, without any effect from urease-
producing bacteria,"012 However, of these reports, only 
the report by Hamlet et al.12 stated the results of a 
comparison of the breath response time-course between 
urea breath tests using encapsulated or tableted 14( 
urea and ’-’C-urea and the conventional solution-based 
(J13T. Compared with the solution-based UBT, the 
breath tests using encapsulated or tableted 14C-urea and 
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13C-urea may have disadvantageous features, in that: (i) 

the encapsulated or tahieted 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 between the two types 
of TjflTs. 

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 ’3C-urea solution, to remove the residual 
13C-urca in the oral cavity.’3 A newly developed ’3C-urea 
tablet (the UBTT tablet) is a film-coated tablet, contain-

ing 100 Mg of 13C-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 (ii) 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 written 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 13C-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-11 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-1 13C-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. pylon, those who had taken proton pump inhibitors, 
and those who had taken antibacterial drugs, bismuth 
preparations, or ecabet sodium preparations within 4 
weeks before the start 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-bused 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; 
MI3CL, 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 result at 
either one of the two biopsy sites were assessed as H. 
pylon -positive, and those who showed negative results 
at both of the Sites were assessed as H. pylon -negative. 

Criteria for assessment of H. pylori infection and 
noninfeclion 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. pylon.14 In brief, subjects who 
tested positive on the culture test or positive on both the 
rapid urease test and the histological examination were 
assessed as H. pylon -infected. On the other hand, sub-
jects who tested negative on the culture test and on at 
least one of the other biopsy methods (histological 
examination, rapid unease test) were assessed as H. 
pylori-noninfected. 

’C- UBT 

The solution-based UBT was performed according to 
the method previously reported.’3 In brief, one sachet 
of UBIT (containing 100mg of ’3C-urea; developed by 
Otsuka Pharmaceuticals) was dissolved in 100 ml 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 ’3C-urea in the oral cavity. 
Subsequently, they remained in the left lateral decubi-
tus position for 5 min and in a sitting position thereafter. 
Breath sampling was performed with natural breathing, 
six Limes in total, i.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 fJBIT tablet (containing lOOmg of 
13C-urea) was ingested with lOOmI 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 13CO2 level (13CO21 
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12CO2) 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 preadministratioti value (A13C: %e) 

was calculated. 

Assess/neat of H. pylori infection, by the "C-UBT 

Assessment of H. pylori infection was performed ac-

cording to the criteria reported previously, i.e., when 

the A13Cat 20 min after administration of urea was 2.5% 

or more, the patient was assessed as H. pylon -positive. 

When it was below 2.5%,, the patient was assessed as H. 

pylon-negative.13 

Safely examination 

To examine the safety of 13C-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 11. In addition, 

clinical laboratory tests were 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 he performed, or for whom 

errors were made in the conducting of the 15C-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 normality 
(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 (20.41 
30-39 26(10.2) 
40-49 45 (17.6) 
50-59 62 (24.3) 
60-64 19 (7.5) 
65-80 51(200) 
Min. -Max. 20-80 
Mean – SD 48.4-- 16.3 

Sex Male 122(47.8) 
Female 133 (52.2) 

Disease Gastritis 135 (52.9) 
Gastric ulcer 64(2-5.1) 
Duodenal ulcer 44(17,3) 
Gastric cancer 3(l.2) 
E.adoscopically normal 45 (17.6) 
Other 38 (14.9) 

Note: All the patients were Asian 
,Some patients had more than one disease 

Assessment of H. pylon 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 assessed as H. pylon -infected and 124 as 
noninfected, whereas with the solution-based UBT, 127 
subjects were assessed as H. pylon-infected and 123 as 
noninfected. 

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

The subjects were categorized into two groups, the 
ii. pylon -infected group and the II. pylori-noninfectcd 
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. pylon-infected group, the A13C for the tablet-
based UBT was lower than that for the solution-based 
UBT at 5mm (6.92 – 9.55%o versus 20.17 – 14.67%) 
and 10mm (21.74 – 19.08%o versus 30.84 – 22.04%o), 
but almost equivalent at 15 mm (30.88 – 24-59%)a versus 
35.23 t 27.35%). The I13C peaked at 20 min for both 
methods (35.76 – 29.96%o versus 36.38 – 31.47%). 

In the H. pylon -non-infected group, there was no 
subject in whom the L13C exceeded the cutoff level 
(2.5%) within IOn-An after administration of the UBIT 
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Fig. 1. Comparison of tablet-based urea breath test (UBT) 
and solution-based UBi’, using the breath-response curve in 
ildicobacter pylon -infected subjects. Solid line, tablet-based 
U13’i; dotted line, solution-based UBT. The lines attached to 
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 two hair-
lines 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 15 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 
ADC exceeded 2.5%o at 5mm, in spite of the mouth 

rinsing 

immediately after administration. The A11C at 

20mm (the assessment time) was 0.35 – 0.60% for the 
tablet-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%o, is shown in Table 2. 
At 5 min after ingestion, of the 130 patients diagnosed 
as H. pylon -positive, there were 52 false-negative eases 
(sensitivity, 60.0%). Of the 124 patients diagnosed as H. 
pylori-negative, there were no cases that exceeded the 

cutoff value of 2.5%o (specificity, 100%), with accuracy 
at 79.5%. At 10min after ingestion there were 10 false-
negative cases among the H. pylon -infected patients 
(sensitivity, 92.3%), and all of the 124 H. pylori-negative 

patients showed AC values below 2.5%o (specificity, 
100%), with accuracy at 96.1%. At 15 mm, sensitivity, 
specificity, and accuracy were, respectively, 96.9%, 
98.4%, and 97.6%. At 20mm, 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. pylon-
noninfected subjects. Solid line, tablet-based UBT; dotted line, 
solution-based UBT. The lines attached to the boxes connect 
the mean values at each time after administration. The medi-
ans of data are denoted by marks (closed and open diurnond) 
within each box, whose lower and upper boundaries are the 
25th and 75th percentiles. The two 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 plotted as 
outliners 

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

Evaluation of the diagnostic performance of the 
solution-based URT for detection of 1-1. pylori injection 

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. pylon -positive 
by the combined biopsy-based methods, 125 were as-
sessed as Ii.  pylon -positive by the solution-based UBT. 
On the other hand, of 123 patients who were assessed as 
H. pylon -negative by the combined biopsy-based meth-
ods. 120 were assessed as FL pylon -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 UBTJbr H. pylon infection based on the results 
of the solution-based UBT 

Table 4 shows the diagnostic performance of the tablet-
based UBT for detection of IL pylon infection, based 
on the results of the conventional solution-based UBT. 
Of the 127 patients who were assessed as H. pylon-
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Table 2. Diagnostic performance of the table-based urea breath test (UBT) in assess-

ment of Helicohacter pylori infection at each breath-sampling time 

Biopsy-based methods Sensitivity; % (95% Cl) 
Specificity; % (95% CI) 

Tablet-based UBT Infected Noninfected Total Accuracy; % (95% CI) 

5 Mm 
Positive 78 0 78 
Negative 52 124 176 
Total 130 .124 254 

1 0Mm 
Positive 120 0 120 
Negative 10 124 134 
Total 130 124 254 

15 Mm 
Positive 126 2 128 
Negative 4 122 126 
Total 130 124 254 

20Mm 
Positive 127 2 129 
Negative 3 122 125 
Total 130 124 254 

3OMin 
Positive .127 2 129 
Negative 3 122 125 
Total 130 124 254 

CI, confidence interval 

Table 3. Diagnostic performance of solution-based UBT for 
detection of IL pylon infection 

Biopsy-based methods 

Infected Nonmtected Total 

Solution-based UBT 
Positive 125 3 128 
Negative 3 120 123 

Total 128 123 251 

Sensitivity. 97.7% (95% CI, 93.3-995); specificity, 97.6% (95% Cl. 

930-99.5); 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. 
pylon -negative by the solution-based UBT, 1,20 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 UBT differed from those of the 
solution-based UBT or the results of the tablet-based 

60.0 (51.1-68.5) 
100.0 (97.1-100.0) 

79.5 (74.043) 

92.3 (86.3-963) 
100.0 (97.1-1000) 

96.1 (92.9-98.1) 

96.9 (92.3-99.2) 
98.4 (94.3-99.8) 
97.6 (94.9-99.1) 

97.7 (93.4-99.5) 
98.4 (94.3-99.8) 
98.0 (95.5-994) 

97.7 (93.4-99.5) 
98.4 (94.3-99.8) 
98.0 (.95.5-99.4.) 

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% C1, 92.1-99.1); specificity, 97,6% (95% CI, 
930-99.5); accuracy, 972% (95% CI, 94.3-98.9) 

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. It 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 A5C of 
2.83’Yoo in the solution-based UBT, very near the cutoff 
value, and a A13C of 0.2%o in the tablet-based UBT. 
There were three false-negative cases in both the tablet-
based UBT and the solution-based UBT. 
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Table 5. Patients with discrepant results, where results of either or both UBT-, differed from those of biopsy-based methods 

Culture Histology RUT
Case S-UBT T-UBT Infection 

no. (A’3C:%o) (A13C:%o) Ant Cor Assess Ant Cor Assess Ant Cor Assess status 

1 -1-(S.9()) -F (2.79) 
--- --- ---- �--- -- Nonintected 

2 -f (5.97) +(5.76) --- UA I.JA Noninfected 
3 4(2_83) (0.20) Noninfected 
4 -I-(8.87) �(202) + - + + + + - - - Infected 

5 -F(1527) �(2.03) + + + + + + + + + Infected 
6 +(21.71) (0.90) + + + + + + + + + Infected 
7 (2.13) +(10.72) + + + + – + + + + Infected 

S �(1.361 +(2.72) + + + + + - - - infected 
_(735) 1(4.09) + -f + + + + - + + Infected 

-1-, H. pylon -positive; -, TI. pylon -negative; S-UBT, solution-based UBT; T-UBT, tablet-based UBT: RUT, rapid urease test; infection status 
diagnosis using combined biopsy-based methods; UA, unassessabte; Ant, antrum; Cor, corpus; Assess, overall assessment; A13C, value at 20mm 
after administration of the study drug 

Safely evalualiori 

The adverse reactions observed in a total of 259 subjects 

were abdominal distension (2 cases), an increase in 

blood potassium (2 cases), diarrhea (1 case), loose 

stools (1 case), an increase in white blood cells (WBC; 1 

case), and a decrease in WI3C (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,117 which may lead 

to false-positive results if breath samples are collected 

soon after administration of ’SC-urea in solution.05 

Therefore, in with most 13C-urca breath-testing, a study 

meal is given to patients to delay the excretion of ’3C-

urea from the Stomach ,2-6 and an interval of 20-30 min is 

allowed to elapse between the administration and the 

breath-sampling time. Furthermore, mouth-rinsing is 

performed by the subject immediately after administra-

tion to remove the residual urea.-’ 1,13On 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 10 min after drug administration, with-

out the need for a study meal.3’11"2 These approaches 

require a drug with the pharmaceutical properties of 

being insoluble 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 

he examined. 
In this study, when the solution-based UBT was con-

ducted, many cases in which the A11C level exceeded 

25%e (the cutoff value) at 5min after administration 

were observed in ii. pylori-noninfected subjects, in 
spite of the mouth-rinsing they performed immediately 
after the UBT administration to remove residual °C -
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, 
is that mouth-rinsing may be delayed or may not he 
performed properly. ’the use of citric acid enhances the 
urease activity of H. pylon, and reduces the effect of 
oral hacteria.12’ However, citric acid solution is bitter 
and therefore unpleasant to take. 

The newly developed UBIT 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 1-1. pylori-noninfected subjects who were ad-
ministered this product, a maximum A’3C of 0.92%o was 
obtained at Smin 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 13C-urea tablets that Hamlet et 
al .12 used in their study were not coated with a thin film 
to achieve quick dissolving in the stomach, and their 
tablets contained citric acid, both of which features led 
to the early occurrence of a peak ’3C value (lOmin 
after administration) in If. pylon -infected subjects. 
However, A3C values around 5%o were also observed at 
5, 10, and 20 min after administration in some H. pylon-
noninfected subjects.12 The appearance of the high A13C 
values was considered to be due to the use of non-film-
coated tables, 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-cOated tablets may lead to false-positive re-
sults, just as the conventional solution-based UBT may. 



Ll 

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

In H. pylon -infected subjects, the ’3C level for the 

tablet-based UBT was lower than that for the solution-

based UBT until 10 min after administration, due to the 

film coating on the tablet surface. However, the differ-

ence in 13C had lessened by 1-5min after administra-

tion. The A13C levels for both the tablet-based UBT and 

the solution -based UBT peaked at 20mm. 
Based on these results, it is believed that the IJBIT 

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 organisms ingested with the water used to 
prepare the 13C-urea solution is one of the causes of 
false-positive results.2 but this is considered to have 
only a minor effect on the test. 

Consequently, UBIT tablets are expected to 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. pylon -infected sub-
jects and 122 of 124 H. pylori-noninfeeted subjects were 
confirmed to have been correctly assessed by the tablet-
based UBT, based on the assessment 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 13C-UBT.4’23 

As the estimated accuracy of the tablet-based UBT 
was higher than 97.6% for breath samples taken begin-
fling from 15 min after ingestion of UBI’I’ tablets, it is 
considered possible to perform a simple and rapid 13C-
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 results of the conventional 
solution-based UBT, were positive. In these three cases, 
which were considered to be true false-negatives, the 
A13C values at 20 mlxi after administration of the UBIT 
tablets were comparatively low, at 2.0296, 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 DC-urea solution, due to the tablet’s him-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 results of this study are con-

cerned, there was no difference in the incidence of false-
negative results 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 OBIT 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 UI3Ts, 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 
AC value may actually be decreased by the use of a 
study meal,3 

Based on our assessment criteria, there were also two 
false-positive tablet-based UBT results. The two false-
positive results with the tablet formulation were also 
positive with the solution-based UBT, with similar i13C 
values, of 5.90’Yoo 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 Ii. 

pylon -positive. 
It has been reported that H. pylori may be patchily 

distributed in the stomach24 and unable to inhabit a site 
with advanced intestinal inetaplasia.25 Consequently, it 
cannot he ruled out that the two patients 

may have been 
diagnosed as i1 pylori-noninfccted 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.6 It is possible that urease-
producing bacteria, which do not generally grow in the 
stomach, may be overgrown in achlorhydric patients,27 
and that bacteria of some Helicobacter species other 
than H pylori, such as H. heifrnannii, may prolifer-
ate? -9 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 to be a promising rapid and simple test for the 
diagnosis of 1-1. pylori, infection and it will he as useful 
as the solution-based UBT. 
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PrevalenCia de la infecciôn par 
Melicobacter pylari en medicos de 
Medellin,, Colombia 
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Resumen 
La infeccidn por Helicobacter pykri (H pylon) y las 
complicaciones asociatLzs, como el cdncer gd.szico, re-
presentan tin verdadero problema de salud p22blka 
porque lideran las was de morbii4ady nwrtalieLiden 
Cotomblay LatinoamØricA en donde es altamentepre-
valente. Objetivo: caracterizisr lit pr6valencia de la in-

feccion por H. pylvri en la población mIdica tie Mede-
llIn, Colombia. MØtodos: se realizó tin estudio epide-
miob5gico observacional transversal donde se incluye-
ron 342 medicos. Se evalud lapresencia tie la infeccion 
por H. pylori mediante la prueba de aliento con urea 
marcad.a con carbono 13y itt asocthción con aspectos 
personales, antecedentes tie enfermedau]gdstrica y ma-
nzJŁstaciones cimnicas. Ressdt.a.àos: se encontró unapre-
vatencut general de infeCcidn por H. pylon de 77.2% 
(IC 95%: 72.4%,a 81.5%), que discriminadaporgØ-
nero representa unaprevalencia tie 78.4% en hombres 
y 72.6% en mujeres, sin asociación signflcativa (Chi-
-cuadrado p= 0.37). Del total tie los 342 patrietpan-
tes, 183 (53.5%) pre.centaron al menos un evento sos-
pechoso de enfermedad gdstnica y de Østos 141 (77%) 
flieronposirivosy 42(23%) negativospara H. pyloni; 
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tie los 264 participantes H. pylori positivos, 141 
(53.4%)presentaban antecedentes tie enfermedad gds-
Iricay 123 (46.696)Jiieron asintomiticos. Conclugio-
nec: La prevalencia tie la infeccidn per H. pylori en la 
población mØdica tie Medellin, Colombia, es de 
77296 (IC 95%: 72.4% a 8I.596), acorde con ci 
perfil epidemiolegico tie la region. Adem4 el 466% 
tie los individuos infectatiospor H. pylorifueron asin-
tomtiticos y no hay antecedent-es ni sintomas que per-
mitan sospechar lapresencia tie La bacteria, la cual sO-
Ia esposible determinar ti’as cl esiudio apropiado tie los 
indwiduos. 

Pal.abra.s claves: Helicobacter pylon, prevakncia, 
enfernzedaties gdstrictzc, Medellin, Colombia. 

Prevalence of Helicobacter pylon 
infection In physicians in Medellin. 
Colombia 
Summary 
Infection by Helicobacterpyloni (H. pylon) and its as-
sociated complications, such as gastric cancer, coristitu-
tea true public health problem due to the high morbi-
dity and mortality rates in Colombia and Latin Ame-
rica, when’ it is highly prevalent. Objective: To cha-
racterize the prevalence of H pylon infection in the 
medical population ofMetiellIn, Colombia. Methods: 
A transversal-cut observational epidemiological study 
was done, 342 physicians were included. The presence 
ofH. pylori infection, diagnosed with carbon 13-Ia be-
lied urea breath test, and its association with personal 
aspects  history ofgastnc disease and clinical manifes-
tations was evaluated Results The general prevalence 
of H  pylori infection was found to be 772% (CI 
9596: 72.4% to 81.596). 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 
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(53.5%) presented at least one suspected episode c/gas-
i-nc disease, and ofi-hese, 141 (77916) were positive and 
42(23%) were negative for H. pylo* of the 264 H. 
pylori positive participants, 141 (53.4%) had history 
ofgastric disease and 123 (46.6%) were asymptoma-
tic. Conclusions: Prevalence of H. pylori injection in 
the medical population in Medellin, Colombth, is 
77.2% (CI 95%: 724% to 81.5%), in accordance to 
the epidemiologic profile of the region. Also, 46.6% of 
individuals infected by H. pylori were aspnptomatic 
and wit/mo history orspnptomc suggestive of the pre-
sence ofthe bacteria, which is only possi file to .determi-
ne after appropriate testing of the individuals. 

Key words: H. pylon, epidemialoo Cokmbi 

Al iniciarse el siglo XXI, H. pylori coloniza ms del 
50% de los estómaos de la población mundial, 
constituyndose en la infección mÆs ftecuente de Ia 
humanidad, con una mayor prevalencia en los pal-
ses pobres y en via de desarrollo.’ La infección por 
H. pylori estÆ Intimamente relacionada con enfer-
medades gstricas como la iuicera pØprica duodenal, 
la i.ilcera pØptica gÆstrica, ci cancer de estómago, los 
linfomas MALT2 y con varias enfermedades extradi-
gestivas como la pürpura trombocitopØnica autoin-
mune, la anemia ferropØnica, la anemia perniciosa, 
la hiperØmesis gravi&ca, la talla baja en nifios y aT-
gunas enfermedades dermatoiogicas como la ptrpu-
ra de Schönlein-Henoch, la urticaria crónica y la ro-
sacea,3 entre otras. 

La presente investigacidn tiene como objerivo y 
propósitos, entre otros, los siguientes; 1) caracteriaar 
la prevalencia de La irifeccióri por H.pylori en Ia p0-
blaci6n mØdica de fa ciudad de MedelIIn, Colom-
bia; 2) sensibilizar y crear conciencia en la comuni-
dad mØdica de la ciudad de Medellin, Colombia, so-
bre ci probiema de salud ptiblica que representa la 
infección pot H. pylon; 3) estimular lineas de inves-
tigación a nivel local, nacional y regional; y, 4) corn-
partir con la comunidad cientIfica latinoamericana 
la problemÆtica de esra infección como  un asunto 
regional rnÆs que nacional o local. 

Material y mØtodos 
Se realizó un estuclio epidemiológico observacio-

nal de tipo transversal. Mediante convocatoria escri-
ta se invitó a  la comunidad rriØdica de Medellin, 
Colombia, para participar en la investigación apro-
xjmadamente 1.500 medicos; (información prove-

niente de las dilŁrentes bases rk daros dc cntidader 
e instiruciones prestadoras de servicios de salud de la 
ciudad). Dc dos, 342 respondieron y participaron 
en la muestra 342 medicos de manera totalinente 
voluntaria (muestrco por conveniencia). A cada par-
ticipanre se Ic esrableció su proceso de previo con-
sentimiento informado de las limitaciones y alcan-
ces del estudio, cumpliendo con los estandares Cti-
cos internaciones y la iegislacion colombiana en es-
ros aspectos.4 A cada uno de los participantes se Ic 
aplicd una erxcuesra part decermiitn- Ia presenth dc 
antecedentes de enfermedad gstrica o de sIntomas 
digestivos, en particular Los relacionados con la dis-
pepsia, de acuerdo con los criterios de la Sociedad 
Americana de Gastroenterologfa5 que estuviesen 
asociados con La infección por H. pylori y pennitie-
Sen sospechar su diagnóstico ch’nicamente. AdemÆs, 
se definid ci estatus de H. pylori mediante una prue-
ba aliento con urea marcada con carbono 13 d 
acuerdo con ci protocolo europeo adaptado al me-
dio, utilizando estuches comerciajes (TAU-)aT, 
Iso-ned S.L., Madrid, Espafia) que contienen 42g 
de acido citrico y 100 mg de urea rnarcada con car-
bono 13, con una sensibilidad y especificidad muy 
cercanas al 100%. El anÆlisis de las muestras Sc prac-
rico en ci Laboratorio Cllnico Hematologico, en 
Medeffin, Colombia, mediante un espectrOmetro de 
relaciOn de masas (ABCA, Europa Scientific, Ches-
hire, Reino Unido). Se corisiderO un estatus positi-
vo de infecciOn por H pylon, de acuerdo con crite-
rios validados intemacionalmenre part esta prutha, 
un valor de Ia prueba de aliento con urea marcada 
con carbono 13 igual o superior a 2,5 deltas de 
"CO2 (81CO2). 

Aullisis estadistico 
En ci anÆlisis descriptivo se utilizaron distribucio.-

nes porcentuales y absolutas para aquellas variables 
cualitativas e indicadores de resumen como la me-
dia, la mediana y Ia desviación esnIndar para las va-
riables cuantirativas. Sc estableció ci criterio de nor-
rualidad de Los datos mediante Ia prueba de Kolmo-
gorov�Smirnov para una muestra, y con base en Øs-
ta se aplicó la prueba de U-Mann Whitney para La 
diferencia de frecuencias rdativas de dos poblacio-
nes independientes. Se utilrzd ci Chi-cuadrado de 
independencia (correcciOn de Yates) para la explora-
ciOn de Ia asociacidn entre la presencia de ithcción 
y las variables cualitativas de persona y circunstancia 
que se consideraron de importancia en ci estudio. 
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Para determinar los principales factores asociados 
con la presencia de infección, se calculó la  raión de 
disparidades u odic ratio (OR) con sus respectivos 
IC 95%. Para aquellos factores que mostraron una 
mayor fiierza de asociacidn, Se calcularon razones de 
disparidades ajustadas por orras variables (potencia-. 
Ics confusores) utilizando tØcnicas de anÆlisis estrati-
ficado y regresión logistica no condicional con ci fin 
de obtener ci estitnativo menos sesgado dc dicha 
asociación. El procesamiento y anÆlisis de los datos 
se realizó mediante los programas SPSS (Statistical 
Product for Service Solutions) version 12.0 y Epi-In-
fo 2005, versiOn 3.3.2. 

Rasultados 
En este estudio participaron 342 m&hcos; 269 

(78.7%) hombres y 73 (21.3%) m.ujeres, con una 
edad promedio de 47.24. 

Prevalencia dc la infecciOn pot H pyloi Dc 
acuerdo con ci punto de cone previamente definido 
para la prueba de aliento con urea marcada con car-
borrc 13 (ignal o mayor a 2.5 ’3CO2), se encon-
traron 264 participantes positivos para la prueba, Jo 
que arroja una prevalencia general de infectiOn por 
H. pylori de 77.2% (IC 95%: 72.4% a 81.5%), que 
discriminada por gØnero representa una prevalencia 
de 78.4°Io en hombres y 72.6% en mujeres, sin aso-
ciación significativa crime las variables gØnero e in-
fecciOn por H. pylon (Chi-cuadrado p’ 0.37): Al 
caracterizar los valores CO2 de La prueba de alien-
to no se hallaron diferencias signifIcativas en ci. va-
lor 81CO2 en los participantes de gØnerb femethno 
con respecto a los de gØnero masculino (U de 
Mann-Whitney; p= 0.350). Para determinar de una 
manera mÆs fidedigna las difereæcias entre indivi-
duos negativos y positivos en los valores 813COZ se-
gin gnero, se observO que las personas con restilta-
do negativo de infecciOn no presentaron asociaciOn 
sigmficauva en ci valor 13CO2 (U de Mann-Whit-
ney, p= 0492) pero se hallO difŁrencia estadisuca-
mente significauva en ci valor COi de los mdivi-
duos con resulrado posinvo de mftcciOn segun ci es-
tatus de H.’ ii (U de Mann-Whitney p 0008) 

Antecedentes de enfermedad gastrica ysmntomas 
dc dispepsia e mfecaOn por, H pylon Del total de 
los 342 parucipantes 183 (53 5%) presentaron al 
tnenos tin evento sospechoso de enfermedad gictri-
ca y de Østos, 141 (77%) fueron positivos y 42 
(23%) negativos para H. pylon; de los 264 partici-
pantes H. pylon positivos, 141 (53.4%) presenta-

ban antecedentes de enfermedad gstrica y 123 
(46.6%) eran asintomÆticos Ni los antecedentes de 
enfermedad gÆsrrica ni los slntornas asociados con 
la dispepsia (en particular ci dolor que se mejora 
con antiÆcidos o drogas reductoras de Æcido, ci do-
lor cuando hay hambre, ci dolor que lo despierta, ci 
dolor epigstrico periOdico con remisiOn y recaIdas, 
la sensaciOn de ileriura posprandial, la saciedad 
temprana, la regurgitaciOn Æcida, nÆuseas y vOmiros 
ymolestias vagas en abdomen superior que se em-
peoran con la ingestiOn de alimentos), tras un arth-
lisis estadIstico ezhaustivo, mostraron asociaciOn 
estadIsticarnente sIgnificativa con ía infecciOn por 
H. pylori. 

Discusión 
Revisada Ia literatura mØdica mundial, a pesar de 

que hay muy pocos trabajos relacionados con ci apa-
rente mayor riesgo de estar infectado por H. pylon 
en los trabajadores de Ia salud, son muy pocasias in-
vestigaciones que abordan este inrerrogante; sin em-
bargo, los resukados son mic o melTos concluycnceri 
los medicos y ci personal del area de la salud no tie-
nen un mayor riesgo que la poblaciOn ajena a esta 
actividad,7

 excepto los gastroenterOlogos y auxiliares 
de gastroenrerologIa cuando no se extreman las me-
didas de protccciOn8 y en consecuenda se podtia 
considerar, mientras que no Se disefien otros estu-
dios en la poblaciOn general, que La prevalencia ob-
servada en Ia comunidad mCdica de Medeih’n, Co-
lombia, refleja la prevalencia de la infecciOn en esta 
ciudad. La prevalencia observada corrcsponde a Ia 
definida para un pals subdesarrollado o en vIa de dc-
sarroio en donde La infección se adquiere en los pri-
meros aflos de la vida,’ como daramente lo demues-
tran varios estudios latinoamericanos que, directa o 
indirecramerite, muestran tasas de infecci&i en ni-
flos usualmente por encima del 60%2I y en aduitos 
airededor del 80%22-29 ilevados a cabo en Bolivia ,17 
Brasil,’ mn.2 Chile,’°  CoIombia,I2I5IG23a6 Ecua-
dor, M6ico’924 y Peru 2Z29 entre otros La preva-
lencia en Argentina es Ia mac baja rnforniacla en la 
literatura medica Izu noamericana con tasas de pre-
valencia entre 37.5% y 53.8%, que corresponderIan 
al patrOn de los parses desarrollados)" explicable 
posiblemente por mejores condictoties socioeconó-
micas de La población. 

Como era de esperarse y acorde con la inayorla de 
los investigadores que ban abordado la sintomatoio-
gla de la infecciOn por H. pylon, en este grupo ni los 
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antecedentes de enfermedad gÆstrica ni los sInromas 
estudiados se asociaron con la presencia de la bacte-
ria. MÆs que los hallaigos anteriores Cs importante 
ilamar la arención sobre hecho de que el 53.8% de 
los participantes H. pyloyi negativos presentaban an-

o (rna sospechosos de esrar infecta-
dos, hallazgo que reafirma que si bien H. pylon tie-
tie un papel muy importante en estas manifestacio-

nes,n no es la causa de todos los problemas gastricos, 
en particular aquellos con sintomas de dispepsia co-
mo ]as haiido en esta invetigaci6n.33 A la inversa3 
-el 46.6% de los participantes H. pylon positivos 
eran asintomaticos, hallazgo que coincide con la 
evoiuci6n natural de la infecci6n, en donde un gran 
porcentaje de individuos infecrados permanecen 
asintont.ticos, corno to han demostrado estudios 
en Estados Unidos, con un porcentaje de infctados 
por H. pylori asintomÆticos de 370/o y de 52%,35 y 

en Europa de 34.9% en jóvenes y 62.4% en mayo-
res,36 quedando claro en esta invesrigación y en la 
mayoria de las referenciadas en la literanira m&Jica 
mun&ai que la t’mica manera tie determinar la pre-
sencia de la infección por H. jylori Cs estudiando 
apropiadamente a los pacientes. 

Tras esta investigacióri prelirninar quedan mÆs 
çreguntas que respuestas, las cuales la comunidad 
cientifica debe abordar con entereza y deterrnina-
ción, sobre todo en paises como Colombia en don-
de ci cancer gÆstrico, Intimamenre rdacionado con 
la infección pot H. pylon, encabeza Las estadisticas 
de morbilidad y mortalidad por cancer,37 at igual 
que en muchos otros paIses latinoamericanos, 
aparte tie la tilcera pØptica duodenal, la Æicera ptp-
tica gÆstrica, los linfomas MALT del estómago,’ las 
manifestaciones extradigestivas como la pürpura 
trombocitopØnica autoinmune, recientemente cvi-
denciada en ci medio,39 la anemia ferropØnica, la 
anemia perniciosa, la hiperØmesis gravIdica, la talla 
baja en niflos y algunas enfermedades dcrmatolàgi-
cas como la pirpura de Schönlein-Henoch, La urti-
caria crtinica y la rosÆcea,3 entre otras. Ms que 
mostrax la prevalencia de esta infección en una co-
munidad colombiana, esta invesrigación debe dejar 
una refiexión: es et momento de teconocer a la in-
feccidn por H. pyAgri como un verdadero probiema 
de salud püblica y con responsabilidad y entereza 
emprender el largo camino que se inicia con la ca-
racterización de  la magnirud del problema y terrni-
na con la erradicación final. Esta es la mejor mane-
ra de intervenir positivamente en la salud de los 
pueblos afligidos por care flagelo. 
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Resumen 

Introducción.  La infección por Helicobacter pylori en condiciones de malnutriciôn y 

ambientales desfavorables predispone al desarrollo de enfermedades gâstricas, CA de estómago y 

posiblemente retraso en talla. La prevención desde edades tempranas puede reducir estas 

entidades, 

Objetivo. Determinar la prevalencia de H.pytoni y su relaciOn con los factores nutricionajes y 

socioculturajes en escolares. 

Materiales y MØtodos. Estudio descriptivo transversal. Se identifico la infección por H.pyloni 

mediante el test de aliento con ’3C-urea en 447 niæos entre 4 y 13 aflos (localidad de Kennedy). 

Se indagaron aspectos socioculturales, nutricionales, antecedentes personales y familiares de 

enfennedad gastrica. Se aplico la estadistica descriptiva, pruebas de t de Student y de X2 para el 

anÆhsis. 

Resultados. De 447 escolares, 544% (243) fueron niflos y 45.6% (204) nifias. 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, sexo y presencia H.pylori se hallaron diferencias significativas en los 

mayores de 7aflos (p<0.05). El 80.1% de Los escolares que comparten la cama presentaron 

H.pylori (p<0.05) El estrato socioeconómico, tipo de familia, tipo de vivienda, nUmeros de 

personas que habitan la vivienda, presencia de animales, procedencia del agua y antecedentes de 

enfermedad gªstrica no presentaron asociación con H.pyloni. El lavado de manos es deflciente 

por ausencia de jabón. El 91.2% de escolares con retraso en talla presentaron ilpyloni (p<0.05), 

El consumo diarlo de frutas (38%) y verduras (22.2%) fue inferior a lo recomendado. 

Conclusiones. La prevalencia por H.pyloni the mayor que en otros estudios hechos en Colombia. 

La prevalencia the mayor en los varones y aumenta sigmficativamente con la edad. Compartir la 
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cama y ci retraso en talla se asoció con I-Lpylori positivo. El inadecuado lavado de manos y el 

bajo consumo de frutas y verduras podrIan ser factor de riesgo para H.pyiori. 

Palabras dave: Escolares, factores socio demogrÆficos, H.pyiori, prevalencia, nutrición 



Abstract 

Introduction. The infection by [I-pylon in cases of malnutrition and unfavorable environmental 

conditions foster the development of gastric diseases, stomach cancer and growth delay. 

Prevention of ilpyloni infection during childhood is related with a decrease in these pathologies. 

Objective. To determine the prevalence of ILpyloni and its relation with nutritional and socio-

cultural factors in schoolchildren 

Materials and Methods. Cross-sectional descriptive study. The sample group was 447 children 

from middle and low social economic strata, between ages 4 to 13. The infection by H.pyloni was 

identified via the 13C-urea breath test. Socio-cultural, nutritional aspects, personal and family 

is 

background of gastric disease was inquired. Descriptive statistics was applied in the analysis of 

the results, Student t test and Chi square ()). 

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 after stratified by age groups among children 

over 7 years; (p<0.05). 80.1% of the children sharing beds were H.pyloni 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.pvloni infection, hand 

washing habits were inadequate, 91.21/o of the children with growth delay were H.pyloni positive 

(p<O.OS). From the total children only 22,2% and 38% consume vegetables and fruits daily. 

Conclusions: In this sample infection by H.pyloni 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.pyioni infection. Inadequate hand 

washing and the low consumption of fruits and vegetables may be a risk factor for H.pylori. 
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1NTRODUCCI6N 

El Helicobacter pylon H.pylori) es la bacteria responsable del 70% de las ulceras gÆstricas y de 

la gastritis crOnica en la población de America de Latina. Los estudios epidemiologicos y 

experimentales muestran una relación entre la infección por ILpyloni y el desarrollo posterior de 

cancer gÆstrico, ra.zón por la cual the reconocido en 1994 oficialmente por la Agencia 

Internacional para la investigación en Cancer de la organización Mundial de la Salud (OMS) 

como agente cancerigeno de grado 1(1,2,3)  Seg&i el informe epidemiológico sobre la mortalidad 

por cancer en Colombia, para el aæo 2005, el cancer gªstrico flue la primera causa de muerte 

(4.540). En hombres, the la prirnera causa de muerte por cancer (2.729) y en mujeres the la 

tercera con 1.811 defunciones (4) Se estima que la erradicación de esta bacteria desde edacles 

tempranas reducirla la incidencia de estas patologias en la vida adulta (1,5,6) 

TambiŁn se ha propuesto que la infección aguda por J-Lpylori con Ileva a hipoclorhiciria que 

facilita la infección por otros entero patógenos ilevando a una posible diarrea, malnutricjón, fallas 

en el crecimiento y anemia por deficit de hierro debida a la mala absorción por alteración de las 

secreciones gÆstricas y por competencia entre el huØsped y el Hpyloni por el hierro, problemas 

muy frecuentes en nuestros mæos (7, 

TambiØn se ha reportado una que la infección por Iipylori durante los primeros aæos afecta el 

crecimiento linear aun en condiciones de alimentación y nutrición aceptabies durante la infancia 

temprana (9,10) 

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

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



antioxidantes, condiciones higiØthcas y sanitanas inadecuadas son factores que aumentan la 

probabilidad de contraer la infección" 12.13) 

Dado el impacto que la infección por ILpylori puede tener sobre la salud de los niflos a corto, 

mediano y largo plazo; que son muy pocos los estudios en nuestro medio donde se describa la 

prevalencia de la infección por ILpylori en relación con aspectos nutncionales y socioculturales 

en población escolar, se quiso identiflcar la prevalencia de Ilpylori en un grupo de escolares en 

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

MØtodos 

El presente estudio descriptivo de corte transversal (censo), the realizado en niflos escolarizados 

de estrato socio-económico medio-bajo pertenecientes a un Centro Educativo Disirital ubicado en 

la Localidad de Kennedy en la Ciudad de Bogota. Con una pobiación de 1300 estudiantes desde 

elgradooalgrado 11. 

Se citaron a una reumón a todos los padres y flubs pertenecientes a los grados de 0 a 6 (600 

niiios) con edades comprendidas entre 4 y 13 ahos, para informar acerca del estudio, la toma de la 

muestra de aliento, los beneficios y posibles riesgos. Igualmente se solicito su consentimiento por 

ADescrito, Los criterios de elegibilidad incluian niæos sanos, que no hubieran recibido antibióficos o 

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

El diagnóstico de la  infección por H.pylori se realizó mediante ci test del aliento con urea 

marcada con carbono 13 utilizando estuches comerciales de TAUIKITfi (Isomed S.L., Madrid, 

Espaæa). Las muestras de aire espirado fueron enviadas a! Laboratorio ClInico Hematológico en 
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Medellin, Colombia para su anÆlisis. Para este estudio se considero positivo para H.pylori si el 

valor A’CO2 pos urea fiie igual o superior a 2,4 en este caso el sujeto se considera infectado por 

H.pylori. El rn&odo muestra una sensibilidad del 97,9% una especificidad del 961% (13,14,15,16) 

Mediante entrevista personal, se registro los datos generales de los mflos (positivos o no para 

ff.pylori), asi conlo Los datos peso, talla, numero de comidas consumidas al dIa, y frecuencia del 

consumo por grupo de alirnentos. Los .niæos menores de 8 aflos fueron entrevistacjos 

acompaflados de sus padres. Antes del trabajo de campo se realizó una prueba piloto. 

Las variables socio demogrÆficas y eulturales deterrninadas theron: edad, sexo, estrato 

socioeconómico; para este se tuvo en cuenta el Æltimo recibo de pago de servicios püblicos  

estratificado segin el lugar de residencia establecido por el Departamento Administrativo 

Nacional de estadisticas (DANE) Colombia. Se indago sobre el tipo de familia: nuclear o extensa, 

ntlimero de personas que: vivian en la casa y compartlan el cuarto con Los ninos, asi como el 

nümero de personas con quienes compartian la cama. Igualmente si contaban con seryicios 

püblicos. 

En relación con las prÆcticas higiØmcas se contemplo: el lavado de manos con o sin jabón, antes 

� de corner y despuØs usar el baflo, y aspectos de saneamiento como procedencia del agua para 

consumo, tenencia de ammales y condiciones de ’a habitación, cocma y baæo. TarnbiØn se 

indago los antecedentes familiares de cancer gÆstrico. 

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

con una precision del 98%. La estatura se midió con estadiômetro marca seca con una precision 



del 95% corifianza de acuerdo at protocolo ISAK El estado nutricional se realizo para los 

siguientes indicadores: Talla para la edad y el indice de masa muscular por edad (IMC.), 

utilizando los patrones de referencia de la OMS 2007 y el programa WHO AnthroPlus V 1.0.2. 

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

El patron alimentario se determino mediante entrevista: Se indago el numero de comidas 

ingeridas a! Ula, la frecuencia del consumo por grupos de alimentos categorizada en: menor o 

igual a 3 veces a la semana, 4 a 6 veces a la semana y diario. Teniendo como referencia el patron 

ideal establecido por las gulas alimentarias para la poblaciOn Colombiana del Instjtuto 

Colombiano de Bienestar Familiar (ICBF) 1998. 

Anilisis estadIstico Aunque este estudio descriptivo de corte transversal corresponde mÆs a un 

censo de una población puntual, se quiso explorar asociaciones entre las variables descritas 

sugeridas en la literatura cientIfica como factores de riesgo en la adquisición o como 

consecuencia de la infecciOn por H.pylon para la poblaciOn estudiada. 

La base de datos Se configuro en el programa Excel . Los datos flieron procesados mediante Los 

programas Epi Info Vr, 31.2 y SPSS 10. Mediante estadIstica descriptiva se realizo el anÆlisis de 

variables cuantitativas, como frecuencias, promedios, desviación estÆndar (DE), t-student para 

caracterIsticas de grupos, y pmeba Chi cuadrado o Fisher para evaluar potenciales asociaciones. 

Se considero significativos valores de p50,05. con intervalos de Conflanza del 95% (LC. 95%). 



Resultados: 

De Jos 600 niflos convocados de Jos grados 0 a 6 todos aceptaron participar en el estudio. Sin 

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

no cumplir Jos criterios de elegibilidad. La nuestra quedo conformada por 447 escolares eritre 4 - 

23 aklos con un prornedio de edad 9,32 – 1,98 afios, de estos 243 (544%) fiiernri 
nibs y 

204(45.6%) fueron thuias. 

La prevaencia de Helicobacterpylori para esta poblaciOn de escolares fue del 73.4% (328niæos) 

siendo mayor para Jos niæos (tabla 1). La edad promedio para Jos escolares positivos para 

H.pyiori (328) fue de 9,11 – 2,06 aflos y para Jos 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. 

LLpylori Positivo 

Niaos 193/243 (79.40/6) 

Niæas 135/204 (66.20/.) 

Total  328/447(714%) 

Para Jos niæos la prevalencia de H.pylori the de 79.4% y para las niflas de 66.2 % (p = 0.002) Chi 

cuadrado. 



Al estratificar por edad se observo: en el grupo de 4-6 aæos una prevalencia del 16% (70), en ci 

grupo de 7 a 10 aæos la prevalencia the de 43% (196) y para los mayores de 10 afIos fije de 40% 

(181). Al estratificar por sexo y edad se observo una mayor prevalencia Para los niæos por encima 

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

Tabla 2. Frevalencia de H.pylon por sexo y edad en los escolares del Centro Iducativo 

DistritaL Localidad de Kennedy. Bogota 

Variable 

dadISexo 

Masculino Femenino P 

Positivos (%) Positivos (°/4 

4 a 6 ailos (n=70) 29/44(66) 19/26(73) 053 

7 a 10 aæos (n=196)  82/103(80) 59/93(63) 0.01* 

11 a 13 aæos (n= 181) 82/96(85) 57/85(67) 0.003* 

Cat acteristicas socao demograficas 

Del total de escolares evaluados ci 79% (353) pertenecen al estrato 3(medio) y de estos el 72% 

(254) ftieron positivos. El 21% (94) a los estratos ly2 (medio-bajo) y de estos ci 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 cinco personas o menos, el 43.6% (195) de la poblaciôn 

evaluada viven en casa, el 46.70/o (209) viven en apartamento, el 
6.91/o 

(3 1) en inquilinato y 2.7% 

(12) en casa lote. No se encontró asociación entre estas variables y la presencia de H.pyiori. 

(tabla 3). 

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

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

cuadrado. 

Tabla 3. Relación entre la presencia de H.pylori y variables socio demogrÆficas y culturales 

de los escolares Centro Educativo Distrital. Localidad de Kennedy. 

1 
Variable 

ILpylori Positivo Hpylori Negativo 

p 

n328 (%) n=119 (%) 

Estrato Socioeconómico 

Estrato 1 - 2(medio-bajo) 

Estrato 3 (medio) 

74 (22) 

254(77) 

20 (17) 

99 (83) 0.22 

Tipo de familia 

Extensa 

Nuclear 

123 (37) 

205(62) 

51 (43) 

68 (57) 0.30 

No personas que habitan la casa 

6ornas 

5 o menos 

101(31) 

227 (69) 

43 (36) 

76 (64) 0.28 



Com.parten la cama 

Si 125 (38) 31(26) 
-7 

0.02* 

No 203 (62) 88 (74) 

* p < 0.05 

flÆbitos de bigiene y saneamiento 

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

luz y alcantarillado. 

Del total de niflos evaluados (447) en relación con hÆbitos de higiene: el 14% (65) no se lava las 

manos antes de corner y de estos el 78% (51) son positivos para Hpylori, El 19% (84) no usa 

jabón y de estos el 73% (61) son positivos, el 8% (36) no se la lava despuØs de ir al baæo y de 

estos el 75% (27) tienen la bacteria, El 44.5% (199) tienen ammales y de estos el 76% (15 1) son 

positivos. Para estas variables no se encontró asociación con la presencia de H.pylori. 

Antecedentes familiares de cancer de estØmago 

De los 447 escolares, el 63% (28) reportaron antecedentes familiares de cancer gªstrico, de estos 

el 71% (20) flieron positivos paralipylori, y de acuerdo al parentesco reportaron: 65% (13) para 

abuelos, 25% (5) tios, 5% (1) papa, 5% (1) primo. No Se encontró asociación entre la presencia 

de kLpylOrl y tener antecedentes de familiares de cancer gÆstrico. 

Factores nutricionates 

Para el indicador TallaJ/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 



escolares el 91% (3 1) son positivos paraH.Pylori. El 0,45% (2) de los escolares son altos > 2 DE. 

(0MS2007) y fueron negativos para Hpylori (tabla 4). 

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

en el 3% (13), de los cuales el 76% (10) fheron positivos para H.pyiori. 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 encontró asociación entre el 

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

- Tabla 4 Relation entre la presencia de Jipylori y estado nutricional de los escolares Centro 

Educativo Distrital. Localidad de Kennedy. Bogota. 

I. 

Variable Total (%) II,pylori positivo 
(o) 

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 >2DE 2/447(04) 0/2(0) - 

IMC II Edad 

- Bajo peso SeVeTO <- 3DE 1/447(0.2) J1 100) 

Bajo peso < - 2DE 12/4472.7) 9/12(75) 

Normal> -2 DE 
y < 

1 DE 357/447(80) 268/357(75) 

Riesgo de sobrepeso> 1 DE 60/44713  38/6063) 

Obesidad> 2DE 17/4474) 12/17(70) 



En relación con el patron de consumo de comidas diarias se encontrO que: El 881/6 (394) de los 

escolares desayunan, 60% (268) toma refrigerio on la maæana, ci 91% (409) almuerza, 46% (206) 

toman refrigerio en la tarde y el 76% (341) cenan. No se encontrO asociaciOn entre ci patron de 

comidas y la presencia de H.pylori. En cuanto al consumo de grupos de alimentos se encontró 

que el 22% (99) de los escolares consume a diario verduras y ci 38% (170) frutas, el 11% (51) 

toma tinto diariamente, 13% (58) toma gaseosas, y el 9% (42) refirió tomar bebidas alcohólicas 

quincenal. No se encontró asociación entre mayor o menor consumo de alimentos por sexo frente 

a la presencia de H.pyiori El 34% (153) consume comidas callejeras de los cuales ci 71% (109) 

son positivos si encontrar asociación. 

Diseusión 

La prevalencia de H.pylori (73%) observada en esta poblaciOn corresponde a la definida para un 

pals on via de desarrollo, donde la infecciOn se adquiere en los primeros afios de vida0"°"7" 

Esta prevalencia contrasta con las tasas inferiores al 10% como Francia, on donde la prevalencia 

on nifios menores de 6 afios es de menos de 1%, entre 6 y 12 afios de 5% y entre 15 y 18 afios de 

(19) ’ - 
15%, Beigica, en donde on ninos entre 2 y 14 anos, la prevalencia es de 7,3% , en 

Inglaterra, en los menores de 20 aflos, es de 10% y en Japón del 11%122) 

La prevalencia de kLpylori en nuestro estudio es ligeramente mayor a la prevalencia del 69% 

reportada en niflos entre 2- 9 afios en la pobiaciOn rural de Aldana Nariflo Colombia, quIenes 

utilizaron tambiØn ci test de a1iento’. Observamos que despuØs de los 7 aflos los varones 

presentan mayor prevalencia y aumenta signiiicativamente a partir de los 10 afios frente a las 

nirtas (p 0.003). Igualmente ci estudio de Goodman et-al en Nariflo y ci de Ozen et-al en Turkia 
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esta prÆctica puede incidir en la alta prevalencia ya que la bacteria se puede trasmitir fecal-oral (2, 

18) 

La prevalencia total de la baja talla fue del 8%. El 91% de estos niflos fueron positivos para 

H.pylori. Nuestros resultados no son comparables con otros estudios ya que los patrones de 

referencia que utilizamos ftteron los ültimos establecidos por la OMS (2007), pero si podemos 

comparar las tendencias frente a esta variable. 

El estudio de Ozen et- al, no encontró 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 

asociación  entre la infección por H.pylori y disminución en la velocidad del crecimiento sobre 

todo en los 2 primeros meses despuØs de la adquisicion de la infección. (925)� Igualmente el 

estudio de Richter et-al encontró que la infección se asocia al retraso del crecimiento (26)� En 

nuestra muestra encontramos asociación entre la infección por H.pylori y baja talla. 

Rocco y Nardone reportan que los hallazgos mÆs relevantes reportados por los estudios 

observacionales en relación a la dieta encontraron una relaciOn inversa entre el consumo de frutas 

y verduras y el riesgo de cancer gastrico(2). Los escolares de nuestra muestra presentaron un bajo 

consumo de verduras y frutas. Solo et 22% y 38% de los niflos las consumen a diario 

respectivamente, ademÆs la variedad es rnuy limitada. Las frutas como naranjas, mandarinas 

enviadas en los refrigerios escolares por Jo general no son consumidas por la mayorIa de los 

niflos. Las frutas y verduras son fuente importante de vita mina C, carotenoides, flavonoides y 

fibra, y Se les atribuye factor protector contra ci CA de estómago.  Goodman et-al encontró que 

los mnos que consumen menos de 2 porciones de fruta al dia, tenian mayor probabilidad de 

infección por ILpylori (27)� Simon et-al encontró que niveles sØncos altos de vitamina C se 
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asocian inversamente a Ia seroprevalencia por ELpylori y a la cepa Gag-A, se presume que los 

niveles bajos de vitamina C seria un factor de riesgo para la infección por H.pylori, ulcera pØptica 

- 

y cancer gastn (2728,29,30) co - 

TambiØn observamos que el 53% (53) de los niflos que consumen a diario verdui-as son positivos 

para H.pylori frente a un 75% (261) que no las consumen, igualmente el 72% (123) de los niflos 

que consumen frutas a diario son positivos para H, pylori frente a un 74%(205) que no las 

consumen. Se presume que el bajo consumo de frutas y verduras sumado a las prÆcticas 

deficientes del lavado de manos, podrIan estar incidiendo en la alta prevalencia de esta poblaci6n. 

Vale mencionar que en este estudio se omitió indagar aspectos relacionados con las buenas 

prÆcticas de manipulación del agua y de los alimentos. 

Tras esta investigación preliminar quedan mÆs preguntas que respuestas, que la comunidad 

cientIfica debe abordar con entereza y determinación sobre todo en nuestro pals, en donde el 

cncer gÆstrico, y la baja talla, son problemas de salud püblica y estÆn relacionados con la 

infección por H.pylori. La prevención desde edades tempranas se hace indispensable 

MÆs que mostrar la prevalencia de esta infección, es reconocer a la infección por 

H.pylori como un problema de salud püblica y emprender ci camino hacia la prevención control y 

erradicaciôn de la infección por H.pylori para impactar positivamente la salud de nuestra 

población. 

Conclusiones 

La prevalencia de infección por H.pyloni the alta en esta población y coi-responde a la de un pals 

en via de desarrollo. Fue mayor en sexo masculino y aumenta sigmficativamente a partir de los 7 

afios, Ser del sexo masculino, pertenecer al estrato2-1(medio-bajo), compartir la cama, no lavarse 



las manos, no consumir frutas ni verduras son factores que posiblemente inciden en la 

prevalencia de la infección por Hpylori. en esta población 

Los niflos que se yen afectados por baja talla, en el 91 % de los caso son positivos para H.pylori, 

situación que amerita nuevos estudios que evalüen esta asociación 

De acuerdo con las estadisticas los niæos estudiados positivos para H.pylori tendrÆn entre 6 a 7 

veces mâs probabilidad de desarrollar Cancer GÆstnco en la etapa adulta ademas de las 

enfermedades gastrointestinales asociadas a la infección por H.pylori que eventualmente podrÆn 

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 infección por H.pylorl. 
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ANEXOS 

TftA 

MBIA PROVECCIONE A NIVEL I 

RTAMENTAL V PRINCI- aCADORES DL 

2C 320. 

CuadroAl 
Nadona, Pobadón qunquen&, segCi . os de edad, aæos y sexo 

2OO52O2O  

. Gruposdeedad 2905 2010 2015 2020 

Hombres 

Total 21.169.835 22.465.760 23.799.306 25.1 38.723 

0-4 2,218.169 2.188958 2,210.770 2.239.250 

5-9 2.278.704 2.198.365 2.177.365 2.199.040 

1014 2.302,998 2.259.161 2.185.842 2.176.288 

15-19 2.133.052 2.254.152 2.219.157 2.172,593 

20-24 1.846.870 2.059.923 2.198.407 2.1 78.097 

25-29 1,648.663 1.778.725 2.006.631 2,152,974 

30-34 1.452.285 1.592.485 1.735.285 1.967423 

35-39 1,440.672 1.409.377 1,558.512 1.704.337 

40-44 1.345,296 1.405.255 1.382.258 1.532.148 

45-49 1.120.669 1.312.256 1,376.522 1.355.043 

50-54 902.304 1.087.530 1.278.085 1.340.953 

55-59 714.135 865.359 1.046.218 1.229.346 

60-64 542.379 671.124 813.233 981.665 

65-69 442.457 491.943 608.687 737.814 

70-74 331,951 379.420 421.359 521.378 

75-79 235.497 260.950 296.954 329.154 

80ym6s 213.734 250.777 284.021 321.220 

Mujeres  ______...............
Total 21.718,757 23.042.445 24.403.311 25.773.706 

0-4 2.125,605 2.091.405 2.110.307 2.134.802 

5-9 2.186.529 2.106.650 2.081.524 2.100.176 
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11 

s de edad 

10-14 

15-19 

20-24 

25-29 

30-34 

35-39 

40-44 

45-49 

50-54 

55-59 

60-64 

65-69 

70-74 

75-79 

80  mÆs 

Total 

0-4 

5-9 

10-14 

15-19 

20-24 

25-29 

30-34 

35-39 

40-44 

45-49 

50-54 

55-59 

60-64 

65-69 

70-74 

75-79 

8oymÆs 

Fuente; DANE, 

2005 2010 

2.188.883 2.166.386 

2.045.165 2.140.149 

1.884.021 1.987.617 

1.715.348 1.836.803 

1.543.459 1.674.251 

1.556.573 1.510.529 

1.453.573 1,530.869 

1.222.994 1.429.777 

975.800 1.199.349 

771.372 949.427 

590.494 740.647 

501.307 553.986 

388.232 453.167 

282.059 328.699 

287.343 342.734 

Ambos Sexos 

42,888.592 45.508.205 

4.343.774 4.280.363 

4.465.233 4.305.015 

4.491.881 4.425.547 

4.178.217 4.394.301 

3.730.891 4.047.540 

3,364.011 3,615,528 

2.995.744 3.266.736 

2,997.245 2.919.906 

2.798.869 2.936.124 

2,343.663 2,742.033 

1.878.104 2.286.879 

1.485.507 1.814.786 

1.132.873 1.411.771 

943.764 1.045.929 

720.183 832.587 

517.556 589.649 

501.077 593.511 

M 
DANE 

Contnuacón 

2015 2020 

2.093.557 2.078.969 

2.126.902 2,080.771 

2.096.837 2096.664 

1.951.645 2.066.225 

1.805.294 1.923.880 

1.648.542 1,781.871 

1,490.791 1.629.677 

1.510.790 1.472.051 

1.406,967 1.487.614 

1.171.765 1,376.338 

914.678 1.129.702 

698.400 865.808 

503.751 638.253 

386.098 431.638 

405.463 479.267 

48.202.617 50.912.429 

4.321.077 4,374.052 

4.258.889 4,299.216 

4.279.399 4.255.257 

4.346.059 4.253.364 

4.295.244 4,274.761 

3.958.276 4.219.199 

3.540.579 3.891.303 

3.207.054 3.486.208 

2.873.049 3.161.825 

2.887.312 2,827.094 

2.685,052 2.828.567 

2.217.983 2.605.684 

1.727.911 2.111,367 

1.307.087 1.603.622 

925.110 1,159.631 

683.052 760.792 

689.484 800,487 
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ABSTRACT 
TOP 

Strain TR531, a Gram-negative, non-motile, non-spore-forming and strictly . ABSTRACT 

aerobic coccobacillus, isolated from the drinking water distribution system of 
W AIN TEXT 

RIEIIgES 
Seville, Spain, was subjected to polyphasic taxonomic analysis using a 

combination of phenotypic, genotypic and phylogenetic features. Phylogenetic analysis of 16S rRNA 

gene sequences showed that strain TR53 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, 16S rRNA gene sequence data and DNA G–C content (68.6 mol%), 

strain TR53T 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 TR53T (=CECT 

713 1T,,JCM 13556T) 

1 -co 1w"ic/,nhci 1 -Ad DNA 
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The GenBaflk/EMBL/DDBJ accession number for the 16S rRNA gene sequence of strain TR53T is 

AM231587. 

MAIN TEXTTOP
 

. 

Currently, the genus Roseomonas comprises the species Roseomonas gilardii (the .- ABSTRACT 
MAIN TEXT 

type species), containing R. gilardii subsp. gilardii (Rihs et al., 1993) and R. .. REFERENCES 

gilardii subsp. rosea (Han et al., 2003), R. cervicalis, R. faunae (Rihs et al., 

1993%), K mucosa (Han et al., 20031) and R. lacus (Jiang et al., 2006w). Members of the genus 

Roseomonas belong to the Aiphaproteobactenia and are pink, Gram-negative coccobacilli with 

oxidative metabolism that, historically, have been cultured from clinical specimens and are considered 

to be pathogenic for humans (Rihs et al., 199391; McLean et al., 2006w). 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., 20041) or associated with deep-water marine invertebrates (Sfanos etal., 2005j), indicating that 

members of the genus Roseomonas are widely distributed in nature (Jiang et al., 200(w). 

During a broad study carried out in 2003-2004 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 (Dilco), and 

incubated at 28 °C for 7 days. Morphologically different colonies were picked in order to obtain pure 

cultures. The majority of tbe’pink-pigmented isolates belonged to the genus Methylobacterium 

(Gallego et al., 2005ai, b, c1, 2006i), but strain 1-.53T 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 1 6R1 488 as described by 

Mellado et al. (1995)L 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 APB program package (Ludwig et 

al., 2004). Following the recommendations of Ludwig et al. (1998)91, 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 (13 87 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 49957T (949 %). The 

sequence similarity between strain TR53T and R. faunae ATCC 49958T was only 85.6 %. The 

similarity values between K faunae and Roseomonas species with validly published names were 

lower than 86.3 %, indicating that R. faunae probably represents a member of a different genus, as 

has been suggested previously (Cohen et al., 2004; Han el al., 2003fi; Jiang et al., 2006ci). Similarly, 

the similarity between Roseomonas genomospecies 6 and R. faunae is 96.6 % and that between 

10/26/2010 1:44 PM 
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Roseomoflas genomospeCieS 6 and the other Roseomonas species is lower than 86.2 %. Overall, the 

16S rRNA phylogenetic analysis clearly shows that strain TR531 constitutes a branch of its own that 

c,nirite from the other snecies of the genus Roseomonas (Fig. l). Our results suggest that the 

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 TR531 represents a novel species of this genus. 

Fig. 1. Phylogenetic tree based on 16S 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, II % sequence divergence. 

View larger version (23K): 
. jthis window] 

in a new windowj 

The &4-C content of genornic DNA was determined from the mid-point value (Tm) of the thermal 

denaturation profile (Marmur & Doty, 1962a)) using the equation of Owen & Hill (1 979)ii, as 

described previously (Ventosa et al., I 999). The DNA G+C content of strain TR53T is 68.6 mol%, a 

value that is within the range for members of the genus Roseomonas (Rihs et al., 1 993; Jiang et al., 

2006). 

The shape and motility of bacterial cells were observed under a phase-contrast microscope (xl 000) 

from a 48 h liquid culture in R2A medium. Growth at different temperatures (4-40 °C), pH (4-12) 

and NaCl 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). H2S 

production and acid and gas production from glucose, lactose and sucrose were determined on Kligler 

. iron agar (Dilco). Oxidase activity was detected using a 1 % solution of tetramethyl-

p-phenylenediamiiie (Dilco) (Kovacs, 1956R]). 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 (Seharlau). 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 % NaC1 and 0.001 % phenol red was used (Cowan & Steel, 1974i). Nitrate 

reduction was tested on nitrate broth containing 0.2 % KNO3 (Skerman, 196791). Urease activity was 

studied in Christensen’s medium (Christensen, 1946T). 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 % CaCl2. Casein hydrolysis was tested in R2A medium  

I of 9 10/26/2010 1:44 PM 
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supplemented with 2 % skimmed milk (Difco). Use of methanol was tested in mineral medium K 

(Doronina et al., 1998t). API 20NE and API ZYM strips (bioMØrleux) were inoculated according to ’ 

the manufacturer’s instructions and incubated at 28 °C. API 50CH was inoculated as described by 

Kersters et al. (1984)ii. 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., 19660-)-966).

Strain Strain TR53T is a Gram-negative coccobacillus that is strictly aerobic and measures 1.0 .tm wide by 

1.2-2.0 nn long when grown for 48 h at 28 °C in R2A liquid medium. Cells were non-motile. 

Colonies of strain TR53T 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 
53T was slow-growing, typically requiring 3-4 days under optimal conditions to give observable 

turbidity. Growth did not occur in the presence of ?-2 % NaCl. Other phenotypic features are shown 

in the species description. Differential phenotypic characteristics of strain TR53T and other 

Roseomonas species are summarized in Table 1ii. 

View this table: Table 1. Differential characteristics of strain TR53T and members of the 
[in this in1 genus Roseomonas 

[ma new window] 

Strains: 1 p53T; 2, R. lacus THG33T; 3, R. mucosa ATCC BAA-6921; 4, 

R. gilardii subsp. gilardii ATCC 49956T; 5, R. gilardii subsp. rosea ATCC 
BAA691T; 6, K cervicalis ATCC 49957’; 7, R.fauriae ATCC 49958k 
ND, Not determined; v, variable; +, positive; -, negative. Data from Jiang et 
al. (2006)r, Han etal. (2003), Rihs et al. (1 993)EE and this study. 

The whole-cell fatty acid composition was determined using the MIDI system (Microbial 

Identification System). Cells 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, 
Laboratory of Microbiology of Gent (BCCMJLMG), Gent, Belgium (Miller, 198291; Kampfer & 

Kroppenstedt, 1996(c), The predominant fatty acids of strain TR53T were C18: 17c, iso-C15:0 2-OH 

and/or C16: i’7c, C18:1 2-OH and C16: o. This is similar to the fatty acid profile of R. gilardii subsp. . rosea (Han et al., 2003), except that strain TR53T has a higher percentage of iso-C15:  () 2-OH 

and/or C16: w7c. However, the fatty acid profile of strain TR53T differed from that reported for K 

lacus (Jiang et al,, 2006c). Analysis of quinones was carried out by the Identification Service of the 

DSMZ (Braunschweig, Germany). As with other member of the genus Roseomonas, the major 

quinone is ubiquinone- 10 (Q-1 0). 

On the basis of the molecular and physiological characteristics of strain TR531, 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. fern. adj. aquatica found in water, aquatic). 

10/26/2010 1:44 PM 
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Gram-negative coccobacillus, 1 .0x1 .2-2.0 p.m, occurring singly and in pairs (in liquid R2A medium at 

28 °C after 48 h) (Fig. 2i). Cells are non-motile, non-spore-forming and strictly aerobic. Colonies are 

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 40.5 mm after 4 days 

incubation. Slow-growing, typically requiring 2-4 days under optimal conditions in order to observe 

turbidity in liquid media. Does not grow on TSA. Does not grow in the presence of )2 % 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 

n-galactose, D-mannose, n-glucose, D-fructose, n-maltose, glycerol, n-mannitol, n-trehalose, n-xylose 

or lactose. Does not use any of the carbohydrates or acids present in API 20NE and API 50CH strips 

as sole carbon sources, i.e. glycerol, erythritol, n- and L-arabrnose, n-ribose, o- and L-xylose, 

u-adonitol, methyl 3-o-xylopyranoside, o-galactose, n-glucose, n-fructose, n-mannose, L-sorbose, 

L-rhamnose, dulcitol, inositol, n-mannitol, n-sorbitol, methyl ra-n-mannopyranoside, methyl 

-n-glucopyranoside, N-acetylglucosamine, amygdalin, arbutin, aesculin, salicin, n-cellobiose, 

n-maltose, n-lactose, n-melibiose, sucrose, n-trehalose, inulin, n-melezitose, o-raffmose, starch, 

glycogen, xylitoL gentiobiose, D-turaflOSe, n-lyxose, D-tagatose, n- and L-fucose, o- and L-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 (CS), leucine arylamidase and naphthol-AS-BI-phosphohydrolase are present. 

Negative for arginine dihydrolase, lipase (C 14), valine arylamidase, cystine arylamidase, trypsin, 

-chymotrypsin, o-galactosidase, 3-galactosidase, fLglucuronidase, a-glucosidase, 13-glucosidase, 

Nacetyl--glucosamiflidaSe, er-mannosidase and -fucosidase. Cellular fatty acids are C12 : 0 (0.6 %), 

jso-Ció  :0 and/or C14. 0 3-OH (2.7 %), iso-C15 :020H and/or C16: lw7c (27.0 %), C16 :0(12.5 %), 

C16:0 3 -OH (2.9 %), C18: 1,v7c (31.3 %), C18: 0 (1-5 %) and C18:1 2-OH (21.5 %). The major 

quinone is ubiquinone- 10 (Q-10). Resistant to (p.g 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), 

chioramphenicol (30) and trimethoprim/sulfamethoxazole (1.25/23.75). 

View larger version (7 1K): 
[in this jndoj 

[in anew window] 

Fig. 2. Phase-contrast photomicrograph of cells of 

Roseomonas aquatica sp. nov. TR53T Bar, 10 p.m. 
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The type strain is strain TR53T (’CECT 713 1TJCM 13556T), isolated from drinking water. The 

DNA G–C content of the type strain is 68.6 mol% (Tm). 
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CHAPTER 28 

ACCURACY OF DIAGNOSTIC TESTS 

I. INTRODUCTION 

Clinical trials of disease management require accurate tests for making a diagnosis/ 

patient follow-up Whatever test, screening, laboratory or physical, investigators 

involved need to know how good it is. The goodness of a diagnostic test is a 

complex question that is usually estimated according to three criteria: (I) its 
rcproducibil ty, (2) precision, and (3) accuracy. Reproducibility is synonymous to 

reliability, and is, generally, assessed by the size of differences between duplicate 

measures. Precision of a test is synonymous to the spread in the test results, and can 

he 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 estimators rather than one, 
namely 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. If one is high, the other is, as a rule, low, vice 
versa, ll)uc to this mechanism it is difficult to find the must accurate diagnostic test 
for a given disease. 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 maul 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 accurate screening tests, depending on the 
presence of a marker, are used. Prior to implementation, such tests must be assessed 
for level of accuracy against the gold standard test. Generally, SUCh rests 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-
esterase urine test, and many moore. 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 I). 

319 
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Aim. 13C-urea breath test is one of the best methods for the diagnosis 
of Helicobacter pylori infection. Although a citric acid solution is gener-
ally used prior to urea intake, the superiority of this strategy has not 
been sufficiently demonstrated. Thus, our aim was to compare 130-
urea breath test with and without citric acid solution, to evaluate 
whether’ 130jrea breath test can also achieve favourable results when 
the test meal is omitted. 
Methods. 1C-urea breath test with and without citric acid were 
compared prospectively in 53 subjects without prior H&icobactBr 
pylori eradication therapy prescription. Basal samples and at 15’, 
30’, and 45’ after taking 100 mg of 12C-urea were obtained. The 
gold standard for Helicobacter pylari diagnosis was the 73C-urea 
breath test result with citric acid at 30’, and "Delta Over Baseline 
values >5 at that time were considered positive. 
Resufts. The prevalence of Helicobacter pylori infection was 68%. 
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. 14.9–22, 12,2–17 and 10–13 
(pcO. 00 I for all comparisons, Wilcoxon 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<O.CAJI). Correlation coefficient between Delta Over Baseline val-
ues with and without citric acid at 30’ was 0.73 (p<0.0001]. The per-
centage of subjects achieving the highest Delta Over Baseline value at 
15’, 30’ and 45’ with citric acid was 51%, 30116 and 19%, whereas 

without citric acid it was 51%, 26% and 23% (non-significant differ-
ences]. The area under receiver operating characteristic curve for G-
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 13C-urea breath test without cit-

nc acid at 30’ was anywhere between 3.3 and 3.9 (that is, a lower val-

ue than that usually considered with citric acid), with 1(X)% (95% con-
fidence interval, 99 1C]0%) sensitivity and 1CX)% (82- 1091/6) specificity Conclusions. 130-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 130-urea breath test without citric acid at 30’. Therefore, for the 
diagnosis of Helicobacter pylori infection in untreated patients, citric 

acid solution in 13C-urea breath test protocol can be omitted, 

Diaeet Liver Die 2000;32:20-4 Key words- breath test; citric acid; diagnosis; H/icobecter pylon; urea 
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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 36–16 years 
Forty-nine percent of the patients were males, and 38% 
were smokers. The prevalence of H. pylori infection 
(evaluated by a positive 11C-UBT with CA at 30 min-
utes, which is the measurement usually considered) 
was 68% (36/53). 
Mean DOB values with CA at IS, 30 and 45 minutes 
were: 29.6–39, 30.8–37 and 24.6–27; whereas respec-
tive values without CA were lower 14,9–22, 12.2–17 
and 10–13 (p<0.001 for all comparisons Wilcoxon test 

� for paired data) (Fig. 1). Thus, the area under the curve 
(constructed with DOS values at different times) with 
CA was 85–102, and 37–50 without CA (p<0.00 1), 
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. pylon 
positive and negative patients. 
The percentage of subjects achieving the highest DOE 
value at 15, 30 and 45 minutes with CA was 51% 0% 
and 19% whereas without CA it was 51% 26% and 
23% (statistically non-significant differences) (Fig, 3). 
The area under ROC curve for 3C-UBT without CA 
(taking the "C-URT at 30 minutes with CA as the gold 
standard) was: 098 (SE, 0.01) at 15 minutes, I (SE, 0) 
at 30 minutes, and 0.97 (SE, 0.02) at 45 minutes. The er value than that usually considered with CA), with 
best cut-off point for 13C-UBT without CA at 30 mm- 100% (95% C.I. 90-100%) sensitivity and 100% (82-
utes was anywhere between 3.3 and 3.9 (that is, a low- 100%) specificity. However, if the cut-off point for C-

TT............... .... 
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pylon -positive and H. pylon -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 13C-
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-Muæoz et al, 
found that the sensitivity of the °C-UBT for the diag-
nosis of Ii. pylori infection was almost 100% with all 
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 20, the diagnostic ac-
curacy of the 3C-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 110 eradication therapy being administered. How-
ever, it needs to he demonstrated that this is also true 
in situations where H. pylori density is lower, e.g. 
when 13C-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 13C-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 these obtained without CA, al-
though this difference does not imply a diagnostic su-
periority in untreated patients when considering 13C-
UBT without CA at 30 minutes. Therefore, for the di-
agnosis of H. pylori infection in untreated patients, CA 
solution in ’3C-UBT protocol can be omitted, with the 
consequent advantages of better tolerance and greater-

speed and economy of the test. Neverthe-
less, if 3C-UFT without CA at 30 minutes is going to 
he used, the cut-off point for DOB value should he 
lowered, 
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