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RESPUESTA A LA OPOSICION PRESENTADA POR ISOMED S.L. CON FUNDAMENTO EN LA

PUBLICACION HECHA EN LA GACETA NO.584 DEL 31 DE DICIEMBRE DE 2007

ALVARO CORREA ORDONEZ, mayor de edad y vecino de Bogota D.C., identificado tal como
aparece al pie de mi firma, en mi caracter de apoderado del Dr. German Antonio Campuzano
Maya, doy respuesta a la oposicion notificada por fijacion en lista No. 128 del 24 de abril de
2008, presentada contra la solicitud de patente referida, en nombre de la sociedad Isomed

S.L.
1. SOLICITUD

Frente a la oposicién presentada por la sociedad Isomed S.L., contra la solicitud de patente
del expediente de la referencia, solicito que se desestimen por parte de la Superintendencia,
los argumentos elevados por la opositora y que en consecuencia, se continde con el tramite

de la solicitud de patente bajo analisis y se proceda a su concesion.
2. FRENTE A LOS FUNDAMENTOS DE LA OPOSICION

La oposicion presentada enumera 18 hechos que constituyen, segun la opositora, una
justificacion para el sustento de su pretension. Frente a los mismos, me permito sefialar lo

siguiente:
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Frente a los hechos primero al cuarto: Son ciertos.
Frente al hecho quinto: No es cierto.

Frente a los hechos sexto al noveno: Son ciertos.
Frente al hecho décimo: No es un hecho.

Frente al hecho décimo primero: No es un hecho.
Frente al hecho décimo segundo: No es cierto.
Frente al hecho décimo tercero: No es cierto.
Frente al hecho décimo cuarto: No es cierto.
Frente al hecho décimo quinto: No es cierto.
Frente al hecho décimo sexto: No es cierto.
Frente al hecho décimo séptimo: No es un hecho.

Frente al hecho décimo octavo: No es un hecho.

3. FUNDAMENTOS DE LA RESPUESTA

La oposicion estd fundamentada en falta de novedad y nivel inventivo de la solicitud
06.128.821 con base en la patente de Isomed S.L. No. 27386 que fue otorgada el 30 de mayo
de 2002 para un invento denominado "Kit para la deteccion de heliobacter pylori".  Expone
el opositor que esta patente reclama prioridad de una patente espaiiola No. ES9602383 del
12 de noviembre de 1996.

El opositor asegura que la presente solicitud de patente carece de novedad “puesto que estd
constitiido por caractevisticas fundamentales, que hacen que este métodos, sea conocido, y
sea igual al que se wutiliza en el "Kit para la deteccion de heliobacter pylovi” de mi
representada. (...) no proporciona caracteristicas o efectos técnicos nuevos para que se
considere como una solicitud nueva susceptible de patentabilidad” y no tiene nivel inventivo
“va que la patente de invencién de mi representada "Kit para la deteccion de heliobacter
pylori”, va posee toduas estas caracteristicas que pretenden reivindicar como nuevas en estq
solicitud, objeto de la observacion, donde podemos analizar que carece de novedad, puesto
que esta comstituido por un método que hace que sea exactamente igual al que produce

ISOMED S.L., todo de acuerdo a las reivindicaciones que acompaiiamos (.Y,
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El opositor presenta argumentos adicionales relacionados con competencia desleal y registro

de marcas, que se discutiran mas adelante,
3.1. La presente invencion cumple con el requisito de novedad

El método mediante una prueba de aliento para la deteccion de microorganismos patogenos
desarrollado por el Dr. German Antonio Campuzano cuenta con novedad frente a lo
divulgado en la patente No. 27386 en la medida que presenta diferencias sustanciales en
comparacion con este ultimo.

\
\

En primer lugar, el método divulgado en la patente No. 27386 involucra la administracion
de acido citrico antes de administrar urea al pacwnte La presente invencion no admlmstr
‘4cido CItmo al pauente como parte del método con lo cual se cumple con el requisito de

novedad establecndo en el articulo 16 de la Decision 486 frente a las ensefianzas de la patente

No "7386

Como se explicara mas adelante, esta caracteristica del presente método —no necesita de la
administracion del acido citrico- no solo le brinda novedad a la invencidn, sino que ademas
le proporciona ventajas sorprendentes al método que le aportan al mismo el nivel inventivo

necesario para acceder el titulo de patente.

De otra parte, el presente método incorpora una etapa novedosa adicional al método
desarrollado por Isomed S.L. correspondiente a la ’ldmmlStlaLlOH oral de una cantldad
ddecuada de agua al paciente, inmediatamente despues de haber mgerldo la S()lLlClOll con

urea con carbén marcado.

Igualmente, el Dr. Campuzano después de haber hecho un estudio de 70 pacientes y mas de .
40 pacientes de referencia, con todos los rigores del método cientifico, establecidé un listado

de diferencias entre el método de Isomed S.L. y el método que el desarrolld que se pueden

resumir asi:

e

Prueba colombiana TAU-kit de Tsomed S.L. Laboratorio
Farmacéntico

Utiliza baja dosis de urea marcada con | Utiliza alta dosis de urea marcada con carbono
carbono 13: 50 mg 13: 100 mg

J
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No utiliza acido citrico ' Utiliza 3,2 g de acido citrico
Riesgo para el paciente: absolutamente | Riesgo para el paciente: nduseas y vomito, so-
inocua bretodo en nifios y aumento de la hiperacidez
gastrica en pacientes con sintomas de dispepsia y
tlceras.
No altera la fisiologia gastrica Altera la fisiologia gastrica retardando el va-

ciamiento gdstrico y disminuyendo el pH (de
alcalino a acido en caso de estar infectado) .

Con la forma de administrarla, como|Falsos positivos por bacterias productoras de
un  “trago fuerte” que se “pasa|ureasaen labocay en laorofaringe
rapidamente” con 200 mL agua se
eliminan los falsos positivos relaciona-
dos con bacterias productoras de
ureasa en la boca y en la orofaringe
Estimula el contacto de la urea|Falsos negativos por mala distribucion de la urea
marcada con carbono 13 con la|en la mucosa gastrica

totalidad de la mucosa gastrica que
elimina los resultados falsos nega-
tivos. Provee una solucién acuosa
adecuada para una hidrolisis optima de
la urea marcada con carbono 13 por la
ureasa del H. pylori.  Minimiza
interferencia de moléculas acidas (H+)
excesivas entre enzima y substrato.
Provee una concentraciéon optima de
urea marcada (0.06 -0.43 mg/ml) en la
solucion acuosa que se forma en el

estomago.

Es corta (10 minutos) : Es larga (30 minutos)
Sensibilidad: 100% . : Sensibilidad:94,3%
Especificidad:  100% : Especificidad: 96,3%
Utiliza 2 tubos Utiliza 4 tubos

Es barata, lo cual permite masilicarla |Es cara, lo cual restringe su masificacion

A la luz de las mencionadas diferencias entre el documento citado por el opositor y la
presente invencion, es claro e cumplimento del requisito de novedad por parte de la

invencion del Dr. Campuzano.

3.2. La presente invencion cumple con el requisito de nivel inventivo

El invento bajo analisis cumple con el requisito de nivel inventivo en la medida que el
resultado que propone no es obvio ni se hubiese podido derivar de manera evidente a partir

de las ensefianzas contenidas en el estado de la técnica. EL Dr. Campuzano tuvo que realizar

4
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un nuevo estudio con metodologia cientifica estricta de-70 pacientes y mds de 40 pacientes

de referencia para presentar como validos los elementos novedosos de su invencion.

Adicionalmente, hago referencia al método utilizado por la Divisiéon de Nuevas Creaciones
de la Superintendencia de Industria y Comercio y la Oficina Europea de Patentes pars

determinar la existencia del nivel inventivo llamado analisis del problema — solucién en

donde:

i- Determinar el estado de la téenica mas cercano;

ii- Establecer el problema técnico a resolver; y

iii- Considerar si la invencion, comenzando del estado de la téenica mas cercano y el

problema técnico a resolver, seria obvia para una persona del oficio normalmente versada en

la materia técnica correspondiente.

Si se estableciera que el estado de la técnica més cercano fuera la patente No. 27386, se
pasaria a identificar el problema técnico a resolver por la presente invencion que en concreto

€8s

Proporcionar un método mediante una prueba de aliento para la deteccién de
microorganismos que evite la administracién de componentes irritantes para el paciente, no
tenga efectos colaterales ni empeoramiento de la enfermedad gastrica y sca altamente

confiable.

Entrando en el tercer paso del método de anélisis de problema - solucién, es inncgable que el
método ahora propuesto no es de ninguna manera obvio a partir de las ensefianzas del estado

de la técnica mas cercano.

La anterior conclusion se sustenta en que hasta la fecha, el Laboratorio Clinico
Hematologico S.A.' ha practicado mas de 10.000 estudios utilizando los productos de
Isomed S.L. y en la actualidad es el unico laboratorio que realiza la prueba de aliento con
carbono 13 utilizando los estuches de TAU-kit de lsomed 8.1.., distribuidos en Ja actualidad

por Electronica Digital de Colombia.

' Laboratorio que ofrece la prueba de aliento para la deteccién de microorganismos.
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En particular, las pruebas de aliento con carbono 13 para el diagnéstico de microorganismos
y especialmente la infeccion por Helicobacter pylori, como prueba de laboratorio,
disponibles a nivel mundial se basan en la deteccién de la actividad de la ureasa, una enzima
que desdobla la urea produciendo amonio (NI;) y didxido de carbono (CO») -Helicobacter
pylori es una de las muchas bacterias que producen esta enzima y esta reaccion-. Lntonces,
la prueba de aliento con carbono 13, para la deteccion de la infeccion por Helicobacter
pvlori, se basa en la reproduccion de esta reaccion bioquimica que se presentaria en las
personas infectadas, en cuyo caso el NIz es recuperado por la bacteria para protegerse de la
accion dcida del estomago y el CO, restante es expelido por el pulmon, en donde puede ser
medido en el aire expirado con la ayuda de un espectrofotdmetro de masas como los que se

han desarrollado comercialmente para tal fin.

La base bioquimica de la prucba de aliento con carbono 13 se conoce desde 1924 gracias a
los estudios de J. Luck® que demostr6 la presencia de ureasa en la cavidad géstrica; y,
segundo, que el prototipo de la prueba de aliento con carbono 13 fue descrito en 1987 por
Graham y colaboradores utilizando 350 mg de urea marcada con carbono 13, tras la
administracion de un dieta rica en grasa para retardar el vaciamiento gastrico con dieciocho

. . - . 3
(18) muestras, una cada 10 minutos por 180 minutos, tomas de aire expirado’.

A partir de la descripeidn original de la prueba, se han desarrollado a nivel de la comunidad
cientifica muchas variaciones, que tienen que ver con el nimero de muestras, los tiempos
entre las muestras basales y las muestras posturea, la dosis de urea marcada con carbono 13
y las formas (en polvo, en tabletas, en cdpsulas, en pudines, etc.) y las vias de administracion
(oral, transnasal, intragastrica, etc.) y en las “comidas™ para retardar el vaciamiento gastrico
con la premisa de tener el mayor tiempo posible la urea marcada en contacto con la ureasa en

caso de haber infeccion.

Con relacion a este Ultimo aspecto, una de las sustancias mas wtilizadas ha sido el acido
citrico®, y es asi como se utiliza en la mayoria de las pruebas de aliento patentadas hasta el
momento, incluida la prueba de Isomed S.L., en donde el paciente recibe 3,2 gramos de

acido citrico, 10 minutos antes de tomar la muestra basal, Como evidencia, en la Tabla 1 se

* Luck, J. Gastric urease. Biochem J 18, 1227-1231 (1924).

? Graham, D.Y. et al. Campylobacter pylori detected noninvasively by the 13C-urea breath test.
Lancet 1, 1174-7 (1987).

* Dominguez-Mufioz, J.E., Leodolter, A., Sauerbruch, T. & Malfertheiner, P. A citric acid solution is
an optimal test drink in the ‘3C-urea breath test for the diagnosis of Helicobacter pylori infection.
Gut 40, 459-62 (1997).

o
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ancxan las variaciones analiticas de la mayoria de las pruebas de aliento referenciadas en la

literatura médica mundial.

Tras la ejecucion de mas de 10.000 pruebas de aliento con carbono 13 en el Laboratorio
Clinico ITematoldgico S.A., como también se ha descrito en la literatura médica mundial (ver
referencias de la tabla 1), se ha observado que la administracién de dcido citrico a pacientes
infectados por Helicobacter pylori puede aumentar con manifestaciones adversas en algunos
pacientes con riesgo de precipitar complicaciones ulcerosos o desencadenar sintomatologia
de dificil manejo médico; en nifios sc ha observado que lo toleran mal, con nduseas y
vomito, en un alto porcentaje de ellos motivo por el cual la prueba puede dar resultados

aberrantes.

Una complicacién de mayor gravedad se presentd en el Laboratorio Clinico Hematologico
S.A. cuando un paciente sufrio un paro cardiorrespiratorio, que requiri¢ maniobras de
resucitacion, tras la ingestion del acido qitricq________(}__?g___g), administrado de acuerdo con el
protocolo de Isomed S.L. Laboratorio Farmacéutico, como claramente se evidencia en el

anexo 2. Incidente.

Motivados por las dificultades del acido citrico, en particular las relacionadas con el
incidente del paciente que presentd el paro cardiorrespiratorio, el periodo tan largo (30
minutos) que debian permanecer los pacientes en ¢l laboratorio clinico, el alto costo de la
urea marcada con carbono 13 y la necesidad de reducir los costos de la prueba, entre otras
muchas circunstancias, en el mes de febrero de 2006 el Dr. Campuzano inicié un protocolo
de estudio en el coal se compararon dos esqﬁemas con 50 mg de urea marcada, disuelta en
15 ml de agua administrada, como quien toma un “trago fuerte” que *“pasa” con 200 ml de
agua (protocolo 1 en la descripcién de la patente) versus agua con 4,2 g de acido citrico
(protocolo 2 en la descripecion de la patente), seguido de movimientos circulares que agitan
el liquido, en total de 210 ml, que llega a la cavidad géstrica en tres tiempos, a los 10, 20 y

30 minutos.

Para desarrollar el protocolo se convoco a 70 voluntarios a los cuales, previo consentimiento
informado, se les practic6 una prueba de aliento con carbono 13 estandar utilizando estuches
comerciales de TAU-kit de lsomed S.L. y preparaciones manuales de urea marcada con
carbono 13. Las muestras se tomaron entre el 15 de mayo y el 15 de agosto de 2006. Se
hicieron los analisis estadisticos y se redactd el informe cientifico que fue remitido a la
revista World Journal of Gastroenterology el 27 de junio de 2007, fue aceptado para

7
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publicacion el 17 de agosto de 2007 y aparecié publicado en la citada revista el 7 de

noviembre de 2007, bajo el titulo: “An optimized 13C-ureu breath test for the diagnosis of H

pylori infection™ (Anexo 3).

Con relacion a la evaluacién del articulo, vale la pena enfatizar los aspectos mas relevantes
de fos examinadores internacionales del articulo original, conceptos que se transcriben en su

totalidad:
“Marco Teorico

La infeccion por H pylori afecta cerca del 50% de la poblacion mundial y se ha asociado
con la patogénesis de enfermedades gdstricas como la gastritis, la ulcera péptica y el
linfoma MALT, y con una variedad de enfermedades extradigestivas, incluyendo la purpura
trombocitopénica idiopdtica, la anemia por deficiencia de hiervo y la tiroiditis auto inmune,
entre otras. El diagndstico de la infeccion por H pylori se puede establecer por métodos
invasivas, mediante la endoscopia, 0 por métodos no invasivos como la prueba de aliento

con 13C-urea.
Fronteras con la investigacion

La prueba de aliento con 13C-urea se basa en la capacidad de una enzima (la ureasa),
producida por H pylori en el estomago, de metabolizar la urea administrada. Los pacientes
ingieren la urea marcada con un isotopo no radiactivo (13C). Después de unos minutos, el
dioxido de carbono marcado con el isétopo (13C02) es expirado en el aliento si hay
presencia de la ureasa de H pylori en el estomago. La diferencia entre los valores del 13C02
antes y después de la ingestion de la urea marcada determinard la presencia o ausencia de

la infeccion.
Innovaciones y descubrimientos

Numerosas investigadores han tratada de disminuir el costo de la prueba de aliento con
13C-urea, sin comprometer la exactitud diagnostica de la prueba. Para ello, se han
modificado las dosis, la via y la forma de administrar la urea, los tiempos de recoleccion de

las muesiras y las “comidas " para retardar el vaciamiento gastrico.

* Campuzano-Maya, G. An optimized 13C-urea breath test for the diagnosis of H pylori infection.
World Gastroenterology 13, 5454-64 (2007).
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Aplicaciones

Una prueba de alienta can 13C-urea de bajo casta para la deteccion de la infeccion por H
pyvlori, antes y después del tratamiento de erradicacion, haria mas accesible esta prueba no

invasiva para los pacientes, especialmente en paises en via de desarrolla.
Terminologia

13C-UBT: prueba de alienta que utiliza wrea marcada con 13C, un isétopo no radiactivo.
DOB: “Delta over baseline”, unidades para expresar la cantidad de 13C02 en la muesira

de aliento.
Opinién de los darbitros

Este es un articulo bien escrito y bien referenciado. La metodologia esta descrita en forma
apropiada y los resultados son presentados de manera clara. Las conclusiones son una

interpretacion justa de los resultados. ™

A partir de las observaciones antes expuestas y comentarios de los revisores del articulo —
expertos en la materia técnica bajo analisis- es claro que la nueva prueba de aliento, aparte
de ser una nueva prueba, introduce innovacion, reduce costos y hace posible que llegue a
paises pobres, que como Colombia, tienen las mas altas tasas de infeccion por Helicobacter

pylori del mundo como claramente lo demuestran estudios realizados en el medio’.

Ademas, en el mes de diciembre de 2007 -un mes después de haber salido la publicacion
original-, en un articulo titulado “Breath tests for gastrointestinal disease: The real deal or
Just a lot of hot air?” (Anexo 4) en una seccidn titulada “Imaging and advanced technology”
de la revista Gastraenterology de la Sociedad Americana de Gastroenterologia’, en donde
analiza el uso de las pruebas de aliento en gastroenterologia, hace referencia a las pruebas de
aliento con carbono 13 en el diagndstico y manejo de la infeccion por FHelicobacter pylori en
tres (3) oportunidades y una de ellas es a la prueba colombiana, a la cual se refiere el autor

en los siguientes términos:

® Duque, I.J. & Gutiérrez, F. Presencia de 1lelicobacter pylari en la mucosa gastrica de cadaveres.
latreia 8, 96-97 (1995) y Duque, J.J. Helicobacter pylori en la mucosa gastrica de caddveres de
nifios. latreia 12, 135-138 (1999). ‘

7 Saad, R.J. & Chey, W.D. Breath tests for gastrointestinal disease: the real deal or just a lot of hot air?
Gastroenterology 133, 1763-6 (2007)
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“Un estudio reciente reporté que un protocolo simplificado de la 13C-UBT en el cual se
utiliza wna dosis menor de 13C-urea (50 mg), sin comida y con una recoleccion de una
muestra unica a los 10 minutos tenia una exactitud del 100% para el diagnostica de H

pylori”. (ver pagina 1763 columna 2).

Ante los anteriores hechos es incuestionable la existencia de nivel inventivo del método y kit
que se proponen en la solicitud bajo andlisis. Los anteriores hechos claramente
documentados, controvierten de manera contundente los argumentos presentados por el

opositor en contra del patentamiento del presente invento.

Adicionalmente, es bien importante tener en cuenta que la presente solicitud de patente
colombiana reivindica solamente el kit el cual, por supuesto, es novedoso ¢ inventivo. [Hago
notar que el oponente para nada hace referencia al kit lo cual es claro indicio de que no
existen argumentos que afecten la patentabilidad del mismo. Es también importante anotar
que en la solicitud colombiana no se reivindica ¢l método mencionado y objetado (sin

fundamento) por el oponente.
3.3, Contrato de distribucién - Buena fe

El opositor hace mencién del contrato de distribucién que celebraron con Laboratorio
Clinico Hematolégico S.A. (terminado el 11 de agosto de 2005) como evidencia de la mala
fe del Dr. Campuzano al querer proteger por medio de patente el mismo producto que habia

sido objeto del contrato de distribucién.

Sobre este hecho, el solicitante solo desea mencionar que el 20 de abril de 2004, en vista de
la falta de representacion efectiva en Colombia en cabeza de Isomed Colombia Limitada y
como una manera de introducir la prueba en el mercado colombiano, el Laboratorio Clinico
Hematolégico S.A. accedio .a firmar un contrato de distribucion de la prueba con la
condicion de que se consumirian al menos dos mil (2.000) estuches por afo y como
contraprestacion, Isomed S.1.. Laboratorio ‘armacéutico, haria la publicidad y el mercadeo
para lograr la penetracion de la misma en el mercado colombiano y mas alla de sus fronteras

(al menos en el mercado del Pacto Andino).

10
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Por razones ajenas al Laboratorio Clinico Hematoldgico, Isomed S.L. Laboratorio
Farmacéutico se limito a hacer las ventas al Laboratorio y no avanzé en ¢l compromiso de la
publicidad y el mercadeo, situacion por la cual no fue posible cumplir con la meta impuesta
por Isomed 8.L. Laboratorio Farmacéutico, suspendiéndose la representacion el 11 de agosto
de 2005, y las compras, de ahi en adelante, fueron directas con Isomed S.L. Laboratorio
Farmacéutico o actualmente con su representante comercial en Bogota, Electronica Digital

de Colombia a partir del 22 de junio de 2006.

De esta manera, la mencién de este contrato de distribucion por cada una de las partes ha
sido transparente y por lo tanto, respetuosamente considero que no hay lugar a mencionar
este hecho dentro del presente analisis técnico de la patentabilidad del invento y mucho
menos que este contrato y su posterior terminacion den lugar a actuaciones por fuera de la
buena fe. En definitiva de lo que se trata aqui es de demostrar la novedad, el nivel inventivo

y la aplicacién industrial y no de ninguna otra cosa que no viene al caso.
3.4, Competencia desleal

De manera respetuosa considero que el hecho detallado en ¢l punto 3.17 de la oposicién
relacionado con los posibles actos de competencia desleal que se configurarian si la SIC
otorgara el titulo de patente a esta invencién, no deben ser presentados dentro del marco de
una oposicién de patente por cuanto: En primer lugar, el tema a evaluar por la Divisién de
Nuevas Creaciones es la patentabilidad de una invencién a la luz de los tres requisitos
basicos de patentabilidad y segundo, el opositor no presenta pruebas que demuestren que ¢l
Dr. Campuzano ha realizado actos de competencia desleal en contra de la sociedad Isomed

SL.
3.5. Relacion con las causales de irregistrabilidad de marcas.
Finalmente, sobre la mencion por parte del opositor a las causales para irregistrabilidad de

marcas, respetuosamente manifiesto que tampoco es de recibo este argumento por cuanto no

son aplicables las causales de irregistrabilidad de marcas al tema de patentes.
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Tabla 1. Seleccién de estudios que evaltan las caracteristicas de la prueba aliento con *C-urea.

Autories} Pais Afio Patrén de Indicacién Pacientes Dosis {mg} Comida Tiempo Punto de Sensibilidad Especificidad
referencia * posurea carte
= {min) (57coy)
De acuerdo
e “Gada 10,3
1 5 mglkg Sustacal de:fled ac o= conlacurva
Graham y colaboradores 1987 HC 26 de peso Johnson® ggﬁ?;ﬁ&vg; tiempofecce
e s so de “CO,
Good y colaboradores § Alemania 100 Cofiga liglida.no definida’ =30 5 94% 93%
Braden y colaboradores ° Alemania 75 o i 3 20 5 99% 100%
Labenz y colaboradores * Alemania 75 Jugo naranija. <o 30 4 98% 100%
Kiein v colaboradores ° Estados Unidos 125 Leche 5w % 30 2.4 100% 100%
Kiein y colaboradores ™ Estados Unidos : 30 4.2 100% 98%
Malaty y colaboradores © Estados Unides 20 24 98% 100%
Taniguchi v colaboradores ~ Japén 15 7 98% 74%
Bielanski y colaboradores © Polonia | 1986 | RUTH | p | 114 26 88 e 5 cecmii | e 5 9% 95%
E;?t:;?:c?;eh:%ms ¥ Alemania 30 4 100% 100%
Ellenrieder y colaboradores ™ Alemania 30 35 91% 89%
Epple y colaboradores Alemania 30 1,3 98 100
Kato y colabaradores ™ Japén 10 3,5 99% 100%
Kkato y colaboradores Japon 10 3.5 87% 99%
Miwa y colaboradores " Japén - £ S 20 5 96% 7%
Ohara y colaboradores ™ Japen 100 | - 20 25 95% 58%
Tanahashi y colaboradores ™ Japén 4 I N I 20 2.5-3 98% 100%
Leodalter y colaboradores ™ Alsmania . - Acida citrico 30 4 100% 100%
Leodolter y colaboradores ™ Alemania Jugo naranja 30 4 88% 100%
Leodoiter v colaboradores | Alemania Acido citrico 30 4 92% 99%
Leodolter y colaboradores Alemania Acido citrico 30 4 95% 98%
Leodoiter y colaboradores 7 Alemania Acida citrico 30 4 95% 100%
Coelho ¥ colaboradores ™ Brasil Jugo naranja 30 4 100% 100%
Savarino y colaboradores ™ ltalia Acido citrico 15 5 98% 100%
Savarino y colaboradores alia Acido cifrico 30 5 100% 100%
Savarino y colaboradores ' ltalia Acido citrico 15 5 98% 93%
Savarino y colaboradores Italia _@RUT,H P 75 Acido citrico 30 5 97% 95%
Hamlet v colaboradores > Suecia 9 | JBUTHC D 134 100 Acido eitrico 10 1.8 95% 100%
Riepl y colaboradores Alemania 200%"3%5 . e p 75 Jugo naranja 15 6.5 92%, 94%
Peng y colaboradores = China 2000 RUT.H.C p 100 Leche 15 4.8 94% B89%
Gisbert y colaboradores > Espafia 2000 UsT P 53 100 Acido citrico 30 33-39 100% 100%
Waong y colaboradores = Hong Kong 2000 RUT,H p 50 Acido citrico 10 3,5 98% 99%
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Wang y colaboradores * Hong Kang 2000 RUTH p- 50 Acido citrico 15 35 96% 99%

Waong y colaboradores u Hong Kong 2000 RUT,H p 75 Acido citrico 30 5 96% 98%

Wong v colaboradores * Hong Keng 2000 RUT,H p 5 5% 28%

Savarino y colaboradores © Italia 2000 RUTH pp 5 98% 7%

Savarino y colaboradores ltalia 2000 RUT,H op 5 98% 97%

Sheu vy colaboradores > Taiwan, China 2000 H.C P 4 7% 97%

Sheu y colaboradores i Taiwan, China 2000 H.C p 4 7% S7%

Sheu y colaboradores © Taiwan, China 2000 H,C _post 2,5 96, 4% 98,7%
Sheu y colaboradores ™ Taiwan, China 2000 H.C B 3.5 96% 99%

Wong v colaboradores © Hong Kong 2001 RUTH pp 7 100% 96%

Wong v colaboradores Hong Kong 2001 RUTH pp 3 100% 100%
Wong y colaboradores % Hong Korg 2001 RUTH pp 3 100% 88%

Wong y colaboradores 2 Hong Kong 2001 RUTH op 25 100% 98%

Wong y colaboradores % Hong Kong 2001 RUT.H pp 3,545 100% 100%
Wong y colaboradores Hong Kong 2001 RUTH PR 4,5 100% 02%

Ng v colaboradores = Hong Kong 2002 RUTH . %;2 5 97 % 96%

Ng v colaboradores = Hong Kong 2002 RUT H ko 3,5 96% 94%

Ng vy colaboradores = Hong Kong 2002 RUTH 75 ° Acido citrico 30 55 93% 97%

Ng Y ong

Chua y colaboradores ¥ Sinagapur 2002 gg;:tféfg 100 Acido citrico 30 3,5 94,2% 100%
Chang y colaboradores * Taiwan, China | 2002 Rg;;’C’S*f oy 20 | e 20 35 100% 100%
Liao y colaboradores ~ Taiwan, China 2002 Rufd. | = 50 Leche 10 25 99% 95%

Liao y colaboradores 3 Taiwan, China 2002 RUTH “} 50 Leche 15 2,5 99% 97%

Liao y colaboradores > Taiwan, China 2002+ RUT.H: 50 Leche 30 2.5 99% 97%

Gisbert y colaboradores > Espafia 4 36 100 Acido citrico 30 4.6 96% 100%
Gisbert y colaboradares ™ Espafia 85 100 Acido citrico 30 4.6 100% 7%

Gisbert y colaboradores * Espafia 41 100 Acidao citrico 30 11 100% 88%

Wong y colaboradores *°_ China 50 Acido cifrico 10 1,2 100% 0%

Wong y colaboradores China 50 Acido citrico 20 2,1 100% 100%
Wang v colaboradores > China 50 Acido citrico 30 1,2 100% 98%

Gatta y colaboradores * Italia 200 100 Acido citrico 10 1,5-3 100% 100%
(Gatta y colaboradores ¥ ltalia 200 100 Acido citrico 10 1,4-7,4 100% 100%
Gatta v colaboradores ™ ftalia 200 50 Acido citrico 10 1,6-3,1 100% 100%
Gatta y colaboradores ™ ltalia 200 50 Acido cifrico 10 1,5-1,6 100% 100%
Gatta y colaboradores i [talia 200 75 Acido citrico 10 3,1-6,8 100% 100%
Gatta y colaboradores ™ ltalia 200 75 Acido citrico 10 4,97 100% 100%
Kato y colaboradores ™ Japon 190 100 | e 20 35 B67% 99%

Kato y colaboradores > Japén 190 100 J— 20 2,5 100% 96%
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Peng y colaboradores Taiwan, China_ | 2003 RUTHC 100 100 100% 100%
Peng y colaboradores > Taiwan, China 2003 RUT,H.C 100 50 o 56,4 100%
Gatta y colaboradores ™ ltalia 2004 RUT,H,C p 72 50 Acido citrico 10 1,5 [
Gatta v colaboradores > ltalia 2004 RUTH.C D 72 75 Acido citrico 30 4,5 100% e
Gatta y colaboradores ™ ltalia 2004 RUT H,C p 72 75 Jugo naranja 30 4.5 100% | -m-—m
Gatta ™ italia 2006 RUT.H op 106 25 Acido citrico {1g) 30 4,40-6,26 100% 100%
Gatta ltalia 2006 RUT.H op 100 15 Acido citrico {1 g} 30 4,30-6,19 96,1% 100%
Gatta ™ italia 2008 RUT H PR 100 10 Acido citrigt(1.g) 1,67-262 89.1% 100%
Yang y colaboradores ¥ China 2007 UBT, SAT P 153 ni;,gl ) : 35 88,9% 95%
Qrtiz-Olvera y colaboradores México 2007 H p 88 50 _ Asigo citrico- 422 90,2% 93,3%
Campuzano > _ Colombia 2007 UBT 70 50 l\‘faw ] 1-2 100 100
Campuzanc & Colombia 2007 UBT 70 50 Acido citri §§ 10 1-2 100 100 i

Convenciones: RUT: prueba de ureasa rapida; H; histolegia; C: culfive: 25U prueba aliento con *3C-yrea; 14C-UBT: prueba alienlo con urea marcada gitn, carbol

Referencias

1. Graham DY, Klein PD, Evans DJ, Jr., et al. Campylobacter pylori detected noninvasively b)’gethe E
2. Good DI, Dill S, Mossi S, et al. [Sensitivity and specificity of a simplified, standardized 1’C~urﬁa breath test*fnr the demonstration ot Helrcobacrer pylori). Schweizerische medizinische

Wochenschrift 1991;121:764-6.
3. Braden B, Duan LP, Caspary WF, Lembcke B. More convenient “C-urea breath testmdlf catlon
1994;32:198-202.

gastritis. D1gest10n 1996 57: 391 7 .
5. Klein PD, Malaty HM, Martin RF, Graham KS, Genta RM, Graham D‘(f’_ ¢
1996; 91 690-4. &

7. Tanlguc}n Y KlmuraK SoharaH et al Slmple ’C -urea breath tes?wnhl
3. Blelansk1 W, Konturek SI, New approach to *C-urea breath 1§st capst -base%modlﬁcatmn with low-dose of PC-urea in lhe dlaanosls of Hehcabacze: prlori infection. J Physiol Pharmacol

1997; 40:459-62.

10, Ellenrieder V, Glasbrenner B, Stoffels C, et al. Qu@tatwe an&ggml*%anhtame value of a modified “C-urea breath test for identification of Helicobacter pylori infection. Eur J Gastroenterol
Hepatol 1997;9:1085-9.

11. Epple HJ, Kirstein FW, Bojarski C, et al. ’3C—uréa breéth test in He:i' obac?er »y lori diagnosis and eradication. Correlation to histology, origin of 'false' results, and influence of food intake. Scand I
Gastroentero] 1997;32:308-14. 4

12. Kato M, Asaka M, Kudo T, et al. Ten min C-urea breail test or the diagnosis of Helicobacter pylori infection. J Gastroenterol 1998;33 Suppl 10:40-3.

13. Miwa H, Murai T, Ohkura R, et al. Usefulness.of the [°C}- ureﬁsfbf‘* ath test for detection of Helicobacter pylori infection in fasting patients. J Gastroentero]l Hepatol 1998;13:1039-43,

14. Ohara S, Kato M, Asaka M, Toyota T. Studlessaf *C-ure ﬁ}eath test for diagnosis of Helicobacter pylori infection in Japan, J Gastroenterol 1998;33:6-13.

15. Tanahashi T, Kodama T, Yamaoka Y, et al. Anafy&s af ff C-urea breath test for detection of Heficobacter pylori infection based on the kinetics of delta-"CO, using laser spectroscopy. J
Gastroenterol Hepatol 1998;13:732-7. e

16. Leodolter A, Dominguez-Munoz JE, Von Arnim U, Malfertheiner P. Citric acid or orange juice for the 'C-urea breath test: the impact of pH and gastric emptying, Aliment Pharmacol Ther
1999;13:1057-62.




2L
22,
23
24,

25,

26.

28.

25,

30.
31

32,
33.

34,

35
36.
37.
38,
39.
40.
41.

42.

43,

® 9 N

. Leodolter A, Dominguez-Munoz JE, von Amim U, Kahl S, Peitz U, Malfertheiner P. Validity of a modified C-urea breath test for pre- and posttreatment diagnosis of Helicobacter pylori infection

in the routine clinical setting. Am J Gastroenterol 1999;94:2100-4.

. Coelho LG, Reber M, Passos MC, et al. Application of isotope-selective non-dispersive infrared spectrometry for the evaluation of the *C-urea breath test: comparison with three concordant

rnethods. Brazilian journal of medical and biological research = Revista brasileira de pesquisas medicas e biologicas / Sociedade Brasileira de Biofisica [et al 1999;32:1493-7,

. Savarino V, Mela GS, Zentilin P, et al. Comparison of isotope ratio mass spectrometry and nondispersive isotope-selective infrared -§§zectroscopy for BC-urea breath test. Am J Gastroenterol

1999;94:1203-8. £ 9

20. Hamlet A, Stage L, Lonroth H, Cahlin C, Nystrom C, Pettersson A. A novel tablet-based °C urea breath test for Hekcobacterfg}]orz witht Bnhanced performance during acid suppression therapy.

Scand J Gastroenterol 1999;34:367-74. .

Riepl RL, Folwaczny C, Otto B, et al. Accurac%( of ’C-urea breath test in clinical use for diagnosis of Helicobacter pyigr: mfcc%bn '% Sastroeﬁf%r&??gﬂﬂ :38:13-9,

Peng NI, Hsu PI, Lee SC, et al. A 15-minute [ CJ-urea breath test for the diagnosis of Helicobacter pylori infection in p%snts Wrth nopziHeer dyspepSLa J Gastroenterol Hepatol 2000;15:284-9,
Gisbert JP, Vazquez MA, Jimenez [, et al. *C-urea breath test for the diagnosis of Helicobacter pylori infection before tredtinent: iseitric acid fécessary? Dig Liver Dis 2000;32:20-4.

Wong WM, Wong BC, Wong KW, et al, >C-urea breath test without a test meal is highly acecurate for the detec&gn of He:’rcoﬁagrer “pvlori inféction in Chinese, Aliment Pharmacol Ther
2000;14:1353-8.

Savarino V, Landi F, Dulbecce P, et al. Isotope ratio mass spectrometry (IRMS) versus laser-assisted ratm\,imalyze:jb{LARA) A comparame study using two doses of [13C]Urea and two test meals
for pre and postireatment diagnosis of Heficobacter pvlori infection. Dig Dis Sci 2000;45:2168-74. 2 s

Sheu BS, Lee SC, Yang HB, et al. Selection of lower cutoff point of [*Clurea breath test is helpfuls i lori era.dlqatmn after proton pump inhibitor-based triple therapy. Dig Dis Sei
2000;45:1330-6.

Pharmacol Ther 2000 14: 1359 63
Wong WM, Wong BC, Li TM, et al. Twenty-minute 50 mg "*C-urea breath test without test meal, f

2001;15:1499-504. F 2,;%;» b

Ng FH Lai KC, Wong BC, et al, [*C]-urea breath test without prior fasting and &Wﬁm testrrical 1§ accuratefﬂr the detection of Helicobacter pyiori infection in Chinese. J Gastroenterol Hepatol
2002;17:834-8. 3

Chua TS, Fock KM, Teo EK, Ng TM., Validation of "*C-urea breath test for e dlagn%s‘is of Hehcobacrer B ori infection in the Singapore populanon Smgapore Med J 2002,43:408-11.

Chang MC, Chang YT, Sun CT, Wu MS, Wang HP, Lin JT. Quanmatlvs
grading system of gastritis. Hepatogastroenterology 2002;49:576-9. .2 .
Liao CC, Lee CL, Chiang TC, et al. The "*C-urea breath test to detect Hehcobacfer - pyiori mfectmn a validated simple methodology with 50 mg “C-urea. Aliment Pharmacol Ther 2002;16:787-92.
Gisbert JP, Ducons J, Gomollén F, et al. Validation de la prueba de ahento‘ﬁ;{: Y urea pi‘ara el diagnéstico inicial de la infeccion por Helicobacter pyiori y la confirmacién de su erradicacion tras el
tratamiento. Rev Esp Enferm Dig 2003;95:121-6, 15-20. -
Gisbert JP, Gomollon F, Dominguez-Munoz JE, et al. [Compa;’;s?n betwqen two» xg-ursa breath tests for the diagnosis of Helicobacter pylori infection: isotope ratio mass spectrometer versus
infrared spectrometer]. Gastroentercl Hepatol 2003;26:141-6." % ’%

Wong WM, Lam SK, Lai KC, etal. A rapld—rclease 50 Mg gable?%%s d 2. breath test for the diagnosis of Helicobacter pylori infection. Aliment Pharracol Ther 2003;17:253-7.

Gatta L, Vakil N, Ricei C, et al. A rapid, low-dose, 2C-ured” ta Ls:t for the delectmn of Helicobacter pyiori infection before and after treatment. Aliment Pharmacol Ther 2003;17:793-8,

Kato C, Sugiyama T, Sato K, et al. Appropnate cutzaff value of fQ -urég breath test after eradication of Helicobacter pylori infection in Japan. I Gastroenterol Hepatol 2003;18:1379-83.

Peng NJ, Lai KH, Liu RS, et al. Capsule ""Cstitea breath test for ll%‘dlagn@ﬁls of Hehcobacrer pylori infection. World J Gastroenterol 2005;11:1361-4.

Gatta L, Vakil N, Ricci C, et al. Effect of groton pump-inhibitors and antacid therapv on "*C urea breath tests and stool test for Helicobacter pylori infection. Am J Gastroenterol 2004;99:823-9.
Gatta L, Ricei C, Tampieri A, et al. Accur%z of breath tesf&qgmginw doses of *C-urea to dlagnose Helicobacter pylori infection: a randomised controlled trial. Gut 2006;55:457-62.

Yang Y], Sheu BS, Lee SC, Wu JI. More eﬁ%ﬂomzc 25 mg f %&gﬁea breath test can be effective in detecting primary Heficobacter pylori infection in children. J Gastroenterol Hepatol 2007,22:335-
9, v’
Ortiz-Olvera Nayeli NX, Moran Villota S, Gallé‘i’éfa%\éfon%g Blancas Valencia JM, Cabrera Munoz L. [Validation of a simplified 13C-urea breath test method for the diagnosis of Helicobacter pylori
infection]. Rev Esp Enferm Dig 2007 96:362-7. AR

Campuzano-Maya G. An optimized *C-urea breath test for the diagnosis of H pylori infection. World J Gastroenterol 2007;13:5454-64,

@nelaﬁ% of ?féiécobacrer pylori stool antigen (HpSA) test with C-urea breath test (*C-UBT) by the updated Sydney

s



Liboratorie ACCIONES = L e
Clinico CORRECTIVAS ylo Eavm s Bk febioo/ooy
Hematoidgico PREVENTIVAS LB

Ooed 1.
i ; s e H :
AGCION CORRECTVA 1 Mo ACCION PREVENTIVA [ﬁ No. | i E _
o *
cALDAD: UM swmdrae [ 5,850 | 1 | proceso: 1*%2‘3‘% o R % W%@‘

Aveidn Soliclads gor; &’M ign, & Eanciolmeny Cargo: C o !HC”‘%L’L::WQ L,Ld l_ctu.m_, vC\'{“Dva
SIS
DESCRIPCION DEL PROBLEMA:

T §‘}xw§m&wlw &%%%wﬁfi&i {“& ey L,x 1’);‘«3?; - e ‘.;“LWH‘{’”&% e
M&mimaf:w pqlon o m’rww %:w:“mim Caitveo o @S E
uwujm @&%W@LL%% Ly ~cr“'i wi v‘ﬂ€§{f{(w (\, ¢ W‘iﬂ w!u:w.. C,«&‘f\k:-fk«\g

T
150 hubis presentado antes este ipy de problema s A wo Ld

CAUSAS (8):

Mano de obra:

Wetods: L\ LA e Cicicke GPAce eyue hace Povie de. [«
D Slen | e ) z:«:m% LA&”W&WMW ¥Y e {sﬁ«x (ms}wi il(‘c:aménw @:L&’”‘SCW to
NLteriaI I »ﬁ”? %:w Mwﬁ‘»:} AR €< H@fﬁm@%% (\m vﬁx: 3 CHNLIEA,
e d Acido {,{W}wu:) Do e s e et v WU““"(C,, s“g dm§m¢

medio: cioclorin el | @ e end IV oo en iR oS

Msquina:

Medicién;

ACCI&N PROPUESTA PARA ELIMINAR M CAUSA:

{,m X\:YVV el &0 C&Lv@ &y Y”m:f’ }{M PR “H.‘,,E&(ﬁ & (.‘m,:.a«,:; 'If:::f }?}w{ {mw .

" [ Y .
Fecha de lmplamentecién: Responsable de Ejecutar in Asuide: {M:é Wiy (/f‘?"ff”«? h iw‘ £,
.

SECUIMIENTOA LA BRICACHA DE LA ACCION CORRECTIVA

LA AGCION CORREGTIVA yio PREVENTIVA Sigun Abldsta: m Se ierra L1

Segulimients Realizato Por ; Fechad Seguimbante;
Vigente Dasde: 10-11-2008 RC-GG-000-008




MATERIALS AND METHODS

Subjects

The study population included 70 volunteers with no
gastrointestinal symptoms. The volunteers were informed
about the study and the tests, and signed an informed
consent in accordance with the Helsinki Declaration™,
The study was classified as a rescarch study with no
biological, physiological, psychological or social risks by
the Health Ministry of Colombia™!. Becausc of the nature
of the study in healthy volunteers, it was considered non-
cthical to perform invasive tests such as biopsy, culture or
endoscopy.

Protocols

Reference protocol: H py/arz infection status of individuals
was deteemined by the C UBI » according to the Huropean
protocol described before™ ' and using commercial kits
(FAU-KTT, Isomed SL, Madrid, Spain) that provide both
a sensitivity and specificity close to 100%. This protocol
was standardized and was validated for our tegion, with over
15000 assays performed, and used as the gold standard.
‘The *C-UBT was analyzed by means of continuous flow-
isotope ratio mass spectrometry (ABCA, SerCon, Cheshire,
UK) at the Taboratodo Clinico Hematoldgico” in Medellin,
Colombia.

The reference protocol was performed as follows:
After Fasting for at least 8 h, individuals were given 4.2 g of
citric acid dissolved in 200 ml. of water. ‘ten minutes later,
a duplicate basal breath sample was collected. Tmmediately
after, individuals were given 100 mg of “C-urea dissolved
i 125 ml. of water. After 30 min, a duplicate post-urea
breath sample was collected. Results over 2.5 delta-over-
baseline (DOB) were considered positive for H pylori
infection.

Protocol 1: After fasting for at least 8 h, a first basal
brLdﬂ'l sample was collected. Tndividuals were given 50 mg
of C.urca (99%, Isotce, Miamisburg, Ohio, USA)
dissolved in 10 ml, of water, taken as a single swallow.
Immediately after, individuals were given 200 mlI. of water
(pH 6.0). Volunteers, with a final volume of 210 mL., werc
asked to make a circular motion around the waistline for a
few times to homogenize the aqueous solution and allow
contact of the C-urea with the entire gastric mucosa.
Additional breath samples were collected afterwards at 10,
20 and 30 min.

Protocol 2: Samc as Protocol 1, except that 4.2 g of

dchydrated citric acid were added to the 200 mL of water.

The performance of both protocols was analyzed at
vatious cut-off values from 0.5 to 5.5, at the different time
intervals (10, 20 and 30 min).

Statistical analysis

‘T'he y° test was uscd to analyze associations between
qualitative variables. For quantitative variables, the
Wilcoxon’s sipned rank sum tests and Student’s #test were
applied. Normality of the distribution of the data was
assessed with the Wilk-Shapiro test. Sensitivity, specificity,
positive predictive value, negative predictive value, accuracy,
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Youden index, likelihood ratios for a positive (LR+ve) or
negative (LR-ve) test were caleulated against the defined
gold standard. The effectivencss of each protocol was
evaluated by ROC analysis. Processing and analysis of data
were done with the SPSS (Statistical Producr for Service
Solutions) version 12.0 and EPIDATE Version 3.0. A
value of P <0 0.05 was considered statistically significant.

RESULTS

This study included 70 individuals, 24 (34.3%) males
and 46 (65.7%) femalcs, with an average age of 39.63
(8D % 12.58) years for males and 34.33 (SD * 10.17) years
tor females. There were no significant differences between
the mean age for males and females (P = 0.061). According
to the reference protocol, 46 (65.7%) individuals were
positive for H pylori infection and 24 (34.3%) wete
negative. When assessed by gender, 17 (70.8%) males and
29 (63%) females were positive for H pylers; this association
was not statistically significant (P = 0.515).

Table 1 shows the performance of the protocols in
terms of sensitivity, specificity, accuracy, positive and
negative predictive values, Youden index and likelihood
ratios for a positive (LR+ve) or (I.R-ve) test with the
different DOB cut-off values at 10, 20 and 30 min. Only

+ Protocol 1 (with no test meal) aduevcd accuracy, H(::u&l(l\llty,

specificity, positi tivi
The highest values achieved by Protocol 2 were 98.57%,
97.83%, 100%, 100% and 100%, respectively.

There were no significant differences in the ability of
both protocols to correctly identify positive and negative
H pylori individuals at 10 (P = 0.32), 20 (P = 0.32) and 30
min (P = 0.32). These results were confirmed by RQC
analysis (Flignre 1). ‘The areas under the ROC curves for
both protocols were as follows: for Protocol 1, 1.0 at 10,
20 and 30 min; for Protocol 2, 0.9837 at 10 and 30 min,
and 0.9873 at 20 min. Although these results were not
statistically different, Protocol 1 shows the maximum
optimal values for an assay.

Table 2 shows the distribution of the DODB values at
10, 20, 30 rin for H pylesi positive and negative individuals
for Protocols 1 and 2, For Protocol 1, the median DOB
tor H pyleri infected individuals at 10 min was 13.64,
while for Protocol 2 was 12.02. There was no statistically
significant difference between these 2 values (Wilcoxon,
P = 0.121). In contrast, median 1DOB valucs at 20 and
30 min for both protocols showed significant differences
(P = 0.006 and P = 0.001, respectively). In addition,
for non-infected individuals there were no statistically
significant differences in the median DOB values at 10,
20 and 30 min (P = 0.710, P = 0.440 and P = 0.340,
respectively) between both protocols.

DlSCUSSION

The “C-UBT has become the go\d standard of the non-
invasive tests for diagnosing H pybr infection, before and
after eradication treatment. Recently, The Maastricht I
Consensus Report has recommended the PC-UBT as the
best option to establish the diagnosis of H pyln infection,

especially in patients in whom endoscopy is not indicated™.
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Figure 1 ROC curves for protocols 1 and 2 at 10, 20 and 30 min to establish the diagnosis of H pyloriinfection.

Table 3 shows a selection of 40 studies from the
literature where relevant variations to the odginal "CURBT
protocol™ have been implemented. From each study,
the protacol with the best diagnostic performance was
selected™ ™. OF these, 12 (30%) yiclded sensitivitics and
SI)(,.'CiﬁCitit'.S 0{ 1Oo(VO[J'.),fW,/lﬁ,ﬂ)S,47,56,01,63765,67-(:‘.)]

Bascd on the results after reviewing the literature, the
present study introduced several variations to simplify
even further the technique and make it more cost-efhcient,

www. wjghet.com

without compromising the high standards of sensitivity,
specificity, positive and negative predictive values of the
test. Below is a brief review of the evolution of the assay,
since ifs first description, which led to the designing of the
protocols evaluated in the present study.

Urea dose
Originally, the *C-UBT was described with a dose of
“Courea of 5 mg/kg of bodyweight™. Tater on, doses of
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H pyInrlupOSiHveh\dlwdualS L 5
A min 20 min o 30N
Protou)ll Prolocol2 Pmtm'ol] l’rotocolz Pratocol 1 Pmlmolz
Mean 17.38: 17,69 1835 a5 Ad 22.08
Median. ;13,64 120271263 T 1707 o8 5760
SOV AT 1268, 080 e AS01 s 48,00

H pylm‘l negah\remdlvwduals g PR i
¢ 10 min ;20 iR, 30'mivin’

A Protocol 1, Prétacel 2:Protocol 1 Protocol 2; Protacol 1 - Protacol 2
" MIean 082 0.33 0 0,45 021 062
Median’: 0517, i 03200 0287 1034 0487 059
S 09T 08, 0T 0:86 084 0.91

DOB: Delta-over-hasaling,

72/ . 36,40,47 48,51,54,57,60,67,65.73-83 .
125557 and 100 mg™* 4" w ! were validated

by several American, Buropean and Asian groups, and
[32,37,43-45, 40, 50,55,72,64 ‘JJ| |‘i7 56,58, 9495]

more recently 75 mgI 50 m

38 mg™, 25 mg and even 10 mg'®”! nf PCourea havc

proved to be sufficicnt.

Test meal

From the beginning, there has been a belief that a delay
in gastric emptying is necessary for optimal performance
of the test, to allow cnough time for the H pybri-urcase to
react in the gastric mucosa, if present. Initially individuals
were given a meal consisting of once ¢an of “Sustacal”
pudding or 120 mL of 25% glucose polymer, followed 10
min lates by a polycose solution containing the ®C-urea™.
Through the years there have been numerons modifications
to the test meal, including the usc of citric acid alone
beforc administering the urca™™ @59 o6 mixed with
the C-urea at the time of administmtion143"45‘“"9]’98] or as
a presentation in combination with the “C-ugea™**,
Scveral alternatives to citrc acid have also been tested,
including orange juicet™™"* 40 apple juice™, as well
as other types of food such as mitk™™** and 4 pudd.mg
test meal™* Y, and even water™" ™. As shown in Table 3,
the majority of the test meals have provided reliable results.
Even the complete absence of a test meal has shown little,
if any, variation in the diagnostic performance of the

[35,40,47,53,56,50,60, 102,104}
assay

Via of administration and formulation of " C-urea

Another issue that has been addressed by different groups
is the interference of other urease-producing bacteria in the
oral cavity and oropharynx™>%, leading to an increase in
false positive values. As a result, there have been different
approaches in the formulation and way of administration
of the labeled urca, including the development of "C-urca
tablets#eH6364%8] » capsule s and even the intragastric
instillation of thc urea through the mdosc.:opc[ﬁmUs i
Some have also suﬁ{%uted mouth rinsing before and after
urea admlﬂlbtr’lu() 41 48,5152, 54,58,60,08, 110].

Sample collection times
‘T'he PC-UBT was originally described with a basal sample
and 18 post-urea samples taken during the following

180 min™. Rapidly the assay was modified and currently
only 2 samples are obtained: pre and post-urca. Sampling
times, although shorter than initially, have differed among
protocols.

Ways of reducing the cost of fhe BCUBT could
include decreasing the amount of “C-urea used, reducing
the duration of the test, and improving the ease with
which the test can be administered and tolerated. ‘Lhe
conventional Furopean PC-UTB protocol used in our
reglon is sensitive and specific enough (values close
to 100%), but it takes 40-45 min to complete and is
performed using 100 mg of PCurea. Tor the present study
we decided o use 50 mg of PC-uzea to reduce the cost of
the assays hy h'ﬂf a dose that h’l& pr()ved to be as accusate

as higher doscs™ 254k L 9. The “C-urea was administered
diluted in 10 ml. of water and taken as a single swallow,
to try to avoid cross-contamination with ureasc-producing
oropharyngeal bacteria. Tnmediately after 200 ml, of water
(pH 6.0) with 4.2 g of citric acid (Protacol 2) and without
citric acid (Protocol 1) were administered, and volunteers

were asked to make 2 dircular motion around the waistline
for a few times to homogcm/c the aqueous solution
and allow contact of the “C-urea with the entre gastric
mucosa. It has been shown that H pylri urease operates in
a pll range from 3.1 to 10, with an optimal activity at pH
6.0M12 . By utilizing water at pH. 6.0, activity of the H pylr
urcase was optimized for Protocol 1, where no citrde acid
was usedd. Acid solutions have been used by many to delay
gastric emptying aud to provide a hlgh(,r acidic environment
to induce H pylori-urcase act:wtv |, although it has been
demonstrated by Pantoflickova ef af' g that the emptying 1s
determined by the caloric density of the test meal rather
than by its pH. Finally, in order to reduce the duration of
the test, both protocols were tested at different sampling
times: 10, 20 and 30 min.

This study included 70 individuals, 34.3% males and
65.7% females, with an average age of 39.63 1 12.58 years
for males and 34.33 + 10.17 years for females. According
to the reference protocol, 46 (65.7%) individuals were
positive for H pyleri infection. No statistically significant
association was found between gender and presence of
H pylori infection (P = 0.515).

There were no significant differences in the ability
of both protocols to correctly identify positive and
negative H pylr individuals at the various sampling times.
However, only Protocol 1, with no test meal, yiclded a test
with sensitivity, specificity, positive and negative predictive
values, and accuracy of 100% when compared to the gold
standard, when using a DOB cut-off value between 2 und
2.5 at 10 and 20 min, and a DOB cut-off value of 1.5 at
20 and 30 min. For Protocol 2, with citric acid, the highest
accuracy (98.57%) was achicved at 10 min using 2 1DOB
cut-off value of 2.0, at 20 min a DODB cut-off value of 2.0,
and at 30 min with a DOB of 2.5.

Median 1DOB for H pylert infected individuals at 10 min
was 13.64, while for Protocol 2 was 12.02. There was no
statistically significant difference between these 2 values
(Wilcoxon, P = 0.121). ITowever, median DOB values
at 20 and 30 min for both protocols showed significant
differences (P = 0.006 and P = 0.001, respectively). These
results are in accordance with those by Atherton ez @™

www.wjgnet.com
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and Gisbert ef a/m, who showed that the test meal did not
affect “C-UBT results at 10 min, but increased the values
thercatter.

Tn conclusion, an optimal laboratory test should be
non-invasive, casy to perform, highly reproducible, cost-
efficient and with a sensitivity and specificity close to
100%. When compared to other protocols published in
the literature, the present conditions of Protocol 1 have
further optimized the “C-UBT assay, as this is the only
protocol with a sampling time of 10 min, a “C-urca dosc
of 50 mg and no test meal that can yield a test with 100%
accuracy for the diagnosis of H pyleri infection. These
variations provide a protocol that can reduce the cost of
the “C-UBT agsay, is innocuous, well tolerated, has no
restrictions and could be implemented for all patients
in whom endoscopy is not an indication™ and as a
screening test for H pylri epidemiological studies. Further
studies are underway to try to decrease the “Courea to an
cven lower dose, using biopsy as the gold standard.
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Background

H pylari infection is present in around 50% of the world population and has been
associated with the pathogenesis of gastric disorders such as gastiitis, gastric
ulcer and MALT lymphoma, and a variety of extradigestive diseases, including
idiopathic thrombocytopenic purpura, iron deficiency anemia and autoimmune
thyroiditis, among others. Diagnosis of H pylori infection can be established by
either invasive techniques, by means of endascopy, or non-invasive techniques
such as the "°C-urea breath test,

Research frontiers

The "C-urea breath test refies upon the ability of an enzyme (urease), produced
by H pyloriin the stomach, to break down the administered urea. Patients swallow
the urea labelled with a non-radioactive isotape (°C). After a few minutes, the
isofope-labelled carbon dioxide (°CQ2) is exhaled in the breath if there is presence
of H pylori urease in the stomach. The difference in the °CO: values before and
after ingestion of the labelled urea will determine the presence of infection.

Innovations and breakthroughs
Many have attempted to fower the high cost of the “C-urea breath test, while
preserving excellent diagnostic accuracy. For this purpose, modifications in the



Campuzano-Maya G. Optimized PC-UBT for # pyiori infection

dose, formulation and way of administration, sample collection times and test
meals have been evaluated,

Applications

A low cost “C-urea breath test for the detection of H pylori infection before and
after eradication treatment will make this non-invasive assay more accessible for
patients, especially in developing countries.

Terminology
"C-UBT: Breath test that includes urea labelled with C, a non-radioactive isotope.
DOB: Delta over base fine, units used to express the amount of “CC: contained in
the breath sample,

Peer review

This is & well written and comprehensively referenced article. The methods section
is adequately described and the results clearly presented. The conclusions are a
fair inferpretation of the results.
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Breath Tests for Gastrointestinal Disease: The Real Deal or Just a Lot of

Hot Air?
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Ithough endoscopy provides an accurate means by

which to identify structural or histologic abnormal-
ities of the gastrointestinal (GI) tract, it is invasive, ex-
pensive, and carries a small risk of complications. As
such, there remains a need for simple, noninvasive, less
expensive tests thar can provide similar or supplemenral
information to endoscopy. Several breath tests have been
developed to fill this void. This review discusses the
rationale and evidence available to support the most
commonly utilized breath tests in clinical practice.

Urea Breath Test for Helicobacter

pylori Infection

The urea breath test (UBT) is the most accurate and
best validated of the currently available breath tests. The
UBT is an accurate noninvasive method of identifying active
Helicobacter pylori (H pylord) infection before and after anti-
biotic therapy. This test relies upon the oral administration
of urea labeled with *C or 1*C to identify urease, an enzyme
produced in large quantities by H pylori. Urease cleaves the
labeled urea to ammonia and labeled bicarbonate, which is
subsequently converted to labeled carbon dioxide that is
then measured in exhaled breath (Figure 1).

The eatliest vetsions of the UBT utilized small amounts
(1-10 pCi; 1 pCi is less than typical daily background
radiation exposure) of the radicactive isotope, 1C, to label
urea. The exhaled *CO; can be measured using a scintilla-
tion counter. Sensitivity and specificiry of the 4C-UBT for H
pylori has consistently been reported to be >90%.!

An alternative UBT utilizing the nonradioactive isotope,
BC, is the most widely used version of this test. Given the
absence of radiation exposure, the 3C-UBT is most appro-
priate for children and pregnant women. A recent multi-
center study that evaluated the ¥C-UBT in children re-
ported a sensitivity of 96%-98% and specificity of 96%-99%
for H pylori compared with biopsy-based testing.? The great-
est limitations of the 3C-UBT are the high cost of the
substrate and the isotope ratio mass spectrometer needed
for breath analysis. Newer analyzers offering greater conve-
nience and lower cost include a rabletop instrument utiliz-
ing molecular correlation spectrometry? and an infrared
spectrometer.* A recent study reported that a simplified

BC-UBT protocol that utilized a smaller dose of *C-urea
(50 mg), no test meal, and a single, 10-minute breath col-
lection yielded 100% accuracy for the diagnosis of H pylori.s
Similar results have been reported with simplified “C-UBT
protocols.®

The sensitivity of the UBT can be reduced by the recent
use of proton pump inhibitors (PPIs), bismuth-containing
compounds, or antibiotics. Most experts suggest that PPIs
should be withheld for 1-2 weeks and bismuth and antibi-
otics should be withheld for =4 weeks before the UBT.
Standatrd doses of histamine-2 receptor antagonists do not
affect the sensitivity of the UBT.

Carbohydrate Breath Tests

A number of carbohydrate breath tests have been
utilized to assess orocecal transit, carbohydrate malabsorp-
tion, or identify patients with small intestinal bacterial over-
growth (SIBO; Table 1). This breath testing modality relies
on the ability of intestinal bacteria to metabolize various
carbohydrate substrates producing hydrogen and/or meth-
ane and leading to the release of measurable levels of these
gases in exhaled air from the lungs (Figure 2).

Before testing, it is important to instruct patients to
avoid fiber and unfermentable carhohydrates such as pasta
or bread on the evening before their test.f False-positive
results can occur in patients with poor oral hygiene. This
can be minimized by rinsing with an antibacterial mouth-
wash before ingestion of test substrate. Smoking can lead to
false-positive results and physical exertion can lead to hy-
perventilation and falsenegative results; both activities
should be avoided for >>2 hours before testing,

Given the need for specialized equipment, dedicated
space, and technical support, hydrogen breath testing tends
to be confined to larger centers. Because up to one third of
individuals have microflora that do not produce hydrogen,
it is mandatory for breath analyzers to measure hydrogen
and methane. It is also useful for analyzers to have a “self-
correction” feature that accounts for carbon dioxide in the
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breath sample. This helps to minimize errors in the event
that a breath sample was imperfectly collected.

Several portable devices capable of use in virtually any
office setting have been developed offering comparable ac-
curacy to the traditional laboratory gas analyzer equipment.
A novel commercially available portable breath analyzer
(E-Z-EM H,) has been compared with the standard labora-
tory breath analyzer in SIBO and found to have a high
correlarion of measured gas values at all time points (r-value
range 0.87-0.97; P > .001).? An earlier portable breath
analyzer (Micro H,) was also shown to closely correlate
with the standard laborarory model in the diagnosis of

Table 1. Commonly Utilized Carbohydrate Breath Tests

lactose malabsorption |
confidence interval {CI}
tical diagnosis in 100%

Breath Tests for

Figure 1. Schematic for u
breath testing.

overall agreement of 91% (9
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Hydrogen breath testing can be useful in rthe assess-

ment of carbohydrate ma]
ride metabolized by the
glucose and galacrose. Reg
leads to excessive exposu
fermentation can result
excessive flatus, cramping
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brush border enzyme lactase
tuction or absence of this enzyt
re of the colon to lactose, wh
in symptoms such as bloari
, and loose stools in a subset
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Recommended
Indication Substrate Challenge Dose Positive Findings
Suspected carbohydrate malabsorption
Lactose 25 grams Ris¢ in Hy or CHy = 20 ppm
Fructose 25 grams Ris¢ in Hz or CHy > 20 ppm
Or
Sucgessive incremental increase =5 ppm
in 3 consecutive samples
Suspected small intestinal bacterial
overgrowth
Lactulose 10 grams Baseline Hy or CHs =20 ppm
or
A double peak In Hp or CH, levels
Oor
Early rise in Hz or CH, =20 ppm
or
. Incremental increase in Mz or CHy =10
ppm in consecutive samples
dlucose 50-75 grams Baseline Hp or CHy =20 ppm

or

Rise in Hy or CHs by 12-15 ppm

Ha, hydrogen gas; CH,4, methane gas; ppm, parts per million
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Figure 2. Schematic for car-
bohydrate breath testing.

affected persons.!! Breath testing for lactose intolerance has
been used by gastroenterologists for many years. Most cen-
tets give 25 g of lactose and collect breath samples over 2-4
houts. A positive test is typically defined as a rise in breath
hydrogen or methane excretion of 20 parts per million
(ppm)-

Fructose is a monosaccharide used as a commercial
sweetener and is also found in a number of fruits. Another
important soutce of fructose is sucrose, a disaccharide com-
posed of fructose and glucose. Fructose malabsorption has
increasingly been identified as a potential cause of GI symp-
toms.'2!3 A recent study attempted to identify the proper
dosage of fructose for hydrogen breath testing.’* In this
study, 20 healthy volunteers received 15-50 g of fructose in
a double-blinded fashion. Based on hydrogen and methane
measuternents and a symptom questionnaire, a 25-g dose
was found to most reliably identify patients with fructose
malabsorption. The authors defined a positive test as a rise
in breath hydrogen or methane excretion of >20 ppmor a
rise of >>5 ppm on consecutive breath samples as a positive
test,

Breath Tests for SIBO

There has been a recent surge of interest in SIBO
related to its possible clinical and physiologic ovetlap with
irritable bowel syndrome (IBS).1%!¢ SIBO has traditionally
been defined as >>10° cfu/mL on quantitative culture of a
small intestinal aspirate, Unfortunately, pitfalls including
technical difficulty, frequent contamination by oral flora,
high cost, and the ability to sample only from the proximal
small bowel make quantitative culture an imperfect gold
standard for SIBO. In clinical practice, lactulose or glucose
hydrogen breath testing is often used as a means of identi-

fying patients with SIBO. Each test has advanrages and
disadvantages.

Under normal circumstances, lactulose is not absorbed
by the small intestine. Once lactulose reaches the colon, it is
fermented by bacteria to short-chain fatty acids as well as
hydrogen and/or methane gas. Based on this physiology,
the lactulose breath test was originally developed as a sur-
rogare measure of orocecal transit time. Because bacteria
anywhere in the GI tract can ferment lactulose, this test has
also been suggested to identify patients with SIBO.

One issue that makes the literature difficult to inter-
pret is the lack of standardizarion of the lactulose breath
test protocol, Most centers use 10 g of lacrulose and a 2-
to 4-hour breath sampling period. A variety of findings
have been used ro define a positive test including a
fasting breath hydrogen level of >20 ppm, the presence
of a “double peak” (the first peak representing lactulose
metabolism by small intestinal bacteria and the second
peak corresponding to lactulose reaching the cecum), an
eatly rise in breath hydrogen concentration of >>20 ppm,
or >>10 ppm on consecutive samples,®!7

Unfortunately, the classic double peak is rarely seen in
clinical practice. More commonly, a single peak in breath
hydrogen and/or methane is found, which can resulr from
fermentation occurring in the small bowel and colon as
would be expected in the setting of SIBO or simply colonic
fermentation as would be the case in an individual without
SIBO. The later scenario holds particular relevance to pa-
tients with IBS and diarrhea who tend to have accelerated
ileocecal transit.'* Acknowledging that there is currently no
gold standard for the diagnosis of SIBO, the sensitivity and
specificity of the lactulose breath test has been reported to
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be 68% and 44%, respectively, relative to quantitative small
bowel culture.’® A recent study in 1BS patients reported that
35% and 45% of TBS patients and controls had a positive
lactulose hydrogen breath test, whereas only 4% of patients
and controls had SIBO by jejunal aspiration for quantitative
culture. Interestingly, 43% of IBS patients versus 12% of
controls had bacterial counts of >5 X 10°/mL on jejunal
culture, raising numerous questions about differences in
micorflora and fermentation between those with and with-
out IBS.??

The other substrate used to evaluate for SIBO is glucose,
which is avidly absorbed in the proximal small intestine.
Most centers administer 50-75 g of glucose and collect
breath samples for 2-3 hours. A positive test is defined as a
baseline breath hydrogen or methane excretion of >>20 ppm
and/or a rise of >12-15 ppm after glucose ingestion. Be-
cause glucose typically does not reach the distal small
bowel, the glucose breath test may theoretically be less
sensitive than the lactulose breath test, although the litera-
ture is not clear on this issue. On the other hand, the
glucose breath test is likely more specific than the lactulose
breath test.??

Breath tests using bP-xylose, *C-xylose, and cholygly-
cine have been described in the literature® but have
yielded conflicting results and are not widely available.
Thus, these tests do not appear to offer clear advantages
over the more conventional tests.

In summaty, breath tests have become an integral part of
clinical gastroenterology. The UBT is a validated means by
which to identify H pylori infection before or after antibiotic
therapy. A variety of breath tests can aid in the identification
of carbohydrate maldigestion and malabsorption. However,
the presence of an abnormal carbohydrate brearh test does
not prove cause and effect with GI symptoms. Lactulose
and glucose breath tests are being used to identify patients
with SIBO. Unfortunately, the sensitivity and specificity of
these tests for SIBO is inadequate for routine clinical use. At
present, it is not clear that a positive test predicts clinical
outcomes after treatment for SIBO. Clearly, further work to
improve upon the curtent generation of breath tests is
warranted.
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