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Referoncia: Exped ionic No. 06.128.821 

Solicitud de Patente de invcnciOn titulada: "Un mØtodo inediante una prueba 

de aliento para Ia detección de microorganismos" 

Solicitante: German Antonio Campuzano Maya 

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 CORRFA ORD61EZ, mayor de edad y vecino do Bogota D.C., identificado tat corno 

aparece a] pie do mi firma, en ini carÆcter de apoderado del Dr. German Antonio Campuzano 

Maya, 
cloy 

respuesta a Ia oposiciOn notificada por fijaciOii en lista No. 128 del 24 de abril de 

2008, presentada contra Ia solicitud de patente referida, en nombre de Ia sociedad Isomed 

S.L. 

1. SOLICITUD 

Frente a Ia opoSiClOil presentada por Ia socieclad Isomed S.L., contra La sot icitud do patente 

del expediento dc Ia referencia, solicilo que se clesestimen por parte de Ia Superintendencia, 

los argurnentos elovados por la opositora y qtie en consecuencia, so continOe con el trÆmite 

de Ia solicitud do patente bajo anÆlisis y se proceda a so concesiOn. 

2. FRENTE A LOS FUNDAMENTOS DE LA OPOSICION 

La oposiciOn presentada enurnera 18 hechos qt.io constituyen, segtin Ia opositora, una. 

justificaciOu para ci sustento do su pretensiOn. Frente a los mismos, me permito seaIar to 

sigu iente: 



Frente a los heehos primero al cuarto: Son ciertos. 

Frente al hecho quinto: No es cierto. 

Frente a los hechos sexto a! noveno: Son cierto-, 

Frente al hecho dØcimo: No Cs un hecho. 

Frente al hecho dØcimo primero: No es un hecho. 

Frente al hecho dØcimo segundo: No es cierto. 

Frente al hecho dØcimo tercero: No es cierto. 

Frente al hecho dØcirno cuarto: No es cierto. 

Frente al hecho dØcimo quinto: No es cierto. 

Frente al hecho dØcimo sexto: No es cierto. 

Frente al hecho dØcimo sØptimo: No es Ufl hecho. 

Frente al hecho dØcimo octavo: No es un hecho. 

3. FUNDAMENTOS DE LA RESPUESTA 

La oposicion estÆ fundarnentada 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 flue otorgada ci 30 de mayo 

de 2002 para un invento denoniinado "Kit para Ia detección tie heliobacter pylon". Expone 

ci opositor que esta patente reciarna prioridad de una patente espaoia No. ES9602383 del 

12 de noviembre de 1996. 

10 El opositor asegura que Ia presente solicitud de patente carece de novedad ’puesto que eski 

constitwdo por caracteristicas fundainentales, que hacen que este nietodos, sea conocido, y 

sea igual al que se uiiiiza en ci "Kit para it, deteccion tie heliohacter pylon" de mi 

represenlada. (,..) no proporciona caracterLsticas a efectos tecnicos flUCVOS para que se 

considere Co/no imna solicitud nimeva susceptible de paientabiiidad" y no tiene nivel inveritivo 

"ya que la patente de invención de in! representada "Kit para la deteccion de hehohacter 

pylori", va posee todas estas caractenisticas que pretenden reivindicar coma nuevas en esta 

solicitud, oh/eta de la observación, donde podemos analizar que carece de novedad, puesto 

que es/a constituido par tin ,nØiodo que hace que sea exactamente igual al que produce 

ISOMED S. L,, todo de cicuerdo a las reivindicaciones que acoinpaæainos (...)". 
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El opositor presenta argumentos adicionales relacionados con competencia desleal y registro 

de marcas, que se disci.itirÆn inas adeiante. 

3.1. La presente invención cumpie con ci requisito de novedad 

El mØtodo rnediante una prueba de aliento para la dctección de microorganismos patógenos 

desarrollado por el Dr. German Antonio Campuzano cuenta con novedad frente a to 

divulgado en la patente No, 27386 on la wedida que presenta diferencias sustanciales en 

comparación con este ultimo. 

En primer lugar, el niØtodo divulgado en la patente No. 27386 involucra la administraciOn 

de acido citrico antes de administrar urea at paciente La presente invencioii no administia 

ÆcidocItrico at paciente como lIe del mØtodo con Jo ctiai se cumple con of requisito do 

novedadestabIecido en el artIculo 16 de la Decision 486 frcnte a ]as enseæanzas de la patente 

No. 27386. 

Como se cxplicarÆ mÆs adelaute, esta caracteristica del presente mØtodo �no necesita de la 

administración del Æcido eltrico- no solo Ic brinda novedad a Ia invención, sino que aclemÆs 

Ic proporciona ventajas sorprendentes at mØtodo que Ic aportan at mismo ci nivel inventivo 

neccsario pam acceder of titulo de patente. 

De otra parte, of presente mØtodo incorpora una etapa novedosa adicional at mØtodo 

desarrollado por Isomed S.L. correspond iente a la administraciOn oral de i.ina cantidad 

adecuada de agua at paciente, inniediatarnente despuØs de haher ingerido la solución con 

urea con carbon niarcado. 

lgualrnente, ci Dr. Campozano despuØs de haber hecho tin estudio de 70 pacientes y mis dc 

40 pacientes dc referencia, con todos los rigores del mØtodo cicntIfico, estahicció Lin listado 

de difercncias entre of niØtodo de isorned S.L. y ci rnØtodo que ci desarrollO que so pueden 

resumir as: 

Prueba colombiana TAU-kit de Isomed S.L. Laboratorio 
Fa rrnacØii tico 

Utiliza baja dosis de urea marcada con Utiiiza alta dosis de urea marcada coil carhono 
carbono 13: 50 rug 13: 100 rug 



r 

40 

No utiliza Æcido cItrico Utiliza 3,2 g de Æeido eltrico 
Riesgo para el paciente: absolutarnente Riesgo para ci paciente: nÆuseas 

y 

vornito, so-
iflocua bretodo en niæos 

y 

aurnento de la, hiperacidez 
gÆstrica en pacientes con sIntomas de dispepsia 

y 

üleeras. 
No altera la fisiologla gÆstrica Altera la flsioiogIa gÆstrica retardando ci Va-

ciarniento gÆstrico 
y 

disrninuyendo ci p1-I (de 
alcalino a Æcido en caso de estar infectado) 

Con la forma dc administrarla, cot-no Falsos positivos por bacterias productoras de 
nil ’trago fuerte" que se "pasa ureasa en La hoca 

y 

en Ia orofaringe 
rÆpidamente" con 200 rnL agua se 
elirninan los fŁisos positivos relaciona-
dos con bacterias productoras de 
ureasa en Ia hoca 

y 

en la orofaringe  
Estiniula el contacto de La urea Falsos negativos por ma-la distribuciOn de la urea 
rnarcada con carhono 13 con la en Ia niucosa gÆstrica 
totalidad de Ia mucosa gÆstrica que 
elirnina los resultados falsos nega-
tivos. Provee una soluciOn acuosa 
adecuada para una hidrolisis optima de 
Ia urea marcada con carhono 13 por Ia 
ureasa del H. pylon. Mininiiza 
interferencia de moiØculas acidas (H+) 
excesivas entre enzirna 

y 

suhstrato. 
Provee una concentración optima de 
urea niarcada (0.06 -0.43 mg/ml) en la 
soiución acuosa que se forma en ci 
estomago.  
Es corta (10 minutos) Es larga (30 minutos) 
Sensihilidad: 100%. Sensibilidad: 94,3% 
Especificidad: 100% Especificidad: 96,3% 
Utiliza 2 tubos Utiliza 4 tubos 
Es harata, lo ctiai permute masificarla I Es cara, lo cual resiringe su masificación 

A Ia iuz de las mencionadas diferencias entre ci documento citado por ci opositor y la 

presente invención, es claro e cumplimento del requisito de novedad por parte de la, 

invenciOn del Dr. Campuzano. 

3.2. La presente invención cumple con ci requisito de nivel inventivo 

El invento hajo a.uÆlisis cumpie con ci requisito de nivel inventivo en Ia medida que el 

resultado que propone no es obvio iii se hubiese podido derivar de manera eviclente a partir 

de ]as enseæanzas contenidas en el estado de Ia tØcnica. EL Dr. Campuzano tuvo que realizar 
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Lin nuevo estudio con metodologia cientIfica estricta de 70 pacientes y niÆs de 40 pacientes 

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

Adicionalmente, hago referencia al niØtodo utilizado por la Division de Nuevas Creaciones 

de la Superintendencia de Indtistria y Coniercio y la Oficina Ei.iropea de Patentes para 

deterininar la existencia del nivel inventivo Ilamado anÆlisis del probleina - solueiOn en 

donde: 

Detcrminar ci estado de Ia tócnica mÆs cercano; 

ii- Estabiecer ci prohiema tØcnico a resolver; y 

iii- Considerar 51 la invenciOn, comenzando del estado de la tØcnica rnÆs cercano y ci 

probleina tØcnico a resolver, seria obvia para twa persona del oficio normalmente versada en 

la materia tØcnica correspond iente. 

Si se estableciera que ci estado de Ia tØcnica rnÆs cercano fuera la. patente No. 27386, se 

pasarIa a identificar ci probierna tØcnico a resolver por la presente invención que en conereto 

es: 

Proporcionar Lin iiiØtodo mediante una prueba de aliento para la detección de 

microorganismos que evite Ia adrninistración de componentes irritantes para ci paciente, no 

tenga efeclos colaterales iii enipeoramiento de la enferinedad gÆstrica y sea altaniente 

confiable. 

Entrando en ci tercer paso del mØtodo de anÆlisis de prohiema .. soluciOn, es innegable que ci 

mØtodo ahora propuesto no es de ninguna manera ohvio a partir de las enseæanzas del estado 

de la tØcnica mÆs cercano. 

La anterior conclusiOn se sustenta en que hasta La fecha, ci Lahoratorio Clinico 

HeiiiatolOgico S.A.’ ha practicado niÆs de 10.000 estudios utilizando los productos de 

isomed S.L. y cii la actualidacl es ci 6nico iaboratorio que realiza la prueba de aliento con 

carbono 13 utilizando los estuches de TAU-kit de isomed S.L., distribuiclos en Ia actualidad 

por ElectrOnica Digital de Colombia. 

Laboratorio que ofrece Ia prueba de aliento para Ia detección dc microorganisms. 

5 



En particular, las pruebas de aliento con carbono 13 para ci diagnóstico de microorganismos 

y especialnieiite Ia infección por ilelicobac/er pylon, como prueba de laboratorio, 

disponihies a nivel mi.indiai se basaii en la detección de Ia actividad de M. ureasa, una cnzirna 

que desdohia Ia urea produciendo arnonio (Ni13) y dióxido de carbono (CO") -Heiicohacter 

pylori es una de las muchas bacterias que prodticen esta enzima y esta reacción-. Lntonces, 

la prueba de aliento con carbono 13, para la detección de Ia infeeción por J-Jelicobacier 

pylon, se hasa en la reproducción de esta rcacciOn hioquIniica que se presentarla en las 

personas infectadas, en cuyo caso ci NIL es recuperado por Ia bacteria para protegerse de La 

acción Æcida del estórnago y ci CO2 restante Cs expelido por ci puirnón, en donde puede ser 

medido en el aire expirado con la ayuda de tin espectrofotórnetro de masas como los que se 

han desarrollado comercialmente para tal fin. 

La base bioqt.iimica de La prueba de aliento con carbono 13 se conoce desde 1924 gracias a 

los estudios de J. Luck  que den’iostró Ia presencia de ureasa en la cavidad gÆstrica; y, 

segundo, que ci prototipo de La prueba de aliento con carbono 13 Fue descrito en 1987 por 

Graham y coiahoraclorcs i.itilizando 350 mg de urea marcada con carbono 13, tras Ia 

administraeión dc un dicta rica en grasa para retardar ci vaciainiento gÆstrico con dieciocho 

(18) inuestras, una cacia 10 minutos por 180 minutos, tornas de aire expirado3. 

A parlir de la descripción original de Ia prueba, se han desarroliado a nivel de Ia comunidad 

cientifica muchas variaciones, que tienen que ver con el mmero de muestras, los tiempos 

entre las muestras basales y las muestras posturea, Ia dosis de urea marcada con carbono 13 

y las forinas (en poivo, en tabletas, en cÆpsuias, en pudines, etc.) y las vIas de administración 

(oral, transnasai, intragÆstrica, etc.) y en las ’"comidas" para retardar ci vaciarniento gÆstrico 

con la preniisa dc toner ci mayor tiempo posible Ia urea marcada en contacto con ia ureasa cii 

caso de haber infecciOn. 

Con relación a este uiltimo aspecto, una de las sustancias nis utilizadas ha sido ci Æcicio 

cItrico4, y es asI como se utiliza on Ia mayorIa de las pruebas de aliento patentadas hasta ci 

momento, incluida la prueba de Isomed S.L., en donde ci paciente recihe 3,2 gramos de 

Æcido citrico, 10 mini.itos antes de tomar Ia muestra hasai. Como evidencia, en in Tabia I se 

2 Luck, J. Gastric urease. Biochem J 18, 1227-1231 (1924). 
Graham, D.Y. et al. C.’arnpylobacrer pylori detected noninvasively by the 13C-urea breath test. 

Lancet 1, 1174-7(1987). 
DornInguez-Muæoz, i.E., Leodolter, A., Sauerbruch, T. & MalI’crtheiner, P. A citric acid solution is 

an optimal test drink in the ’3C-urea breath test for the diagnosis of HeIicobacter pylori infection. 
Gut 40,459-62 (1997). 
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anexan las variaciones anailticas de Ia mayorIa de Las pruehas de aliento referenciadas en Ia 

iitera.tura mØdica mundial. 

Tras Ia ejecuciOn de niÆs de 10.000 pruebas de aiicnto COfl carbono 13 en ci Laboratorio 

CiInico I Iematoiógico S.A., COO ta.inhiØn se ha descrito en La literatura rnØdica mundial (ver 

referencias de Ia tabia 1), se ha observado que Ia administración de Æcido citrico a pacientes 

infectados por Helicobaeterpylori puede aumentar con mani festaciones adversas en aigunos 

pacientes con riesgo de precipitar coniplicaciones ulcerosos o desencadenar sintomatologla 

de difIcil manejo medico; en niæos se ha observado que lo toleran mal, con nÆuseas y 

vómito, en un alto porcentaje de elios motivo por ci cuai Ia prueba puede dar resultados 

aberrantes. 

Una complicación de mayor gravedad se presentó cii ci Laboi-atorio Cilnico 1-Tematol6gico 

S.A. cuando tin paciente sufrió un paro cardiorrespiratorio, que requirlo rnaniobras de 

iesucitacion, tias Li ingestion del aLido citrico (3,2 g), adniinistiado de aueido con ci 

protocolo de Isomed Si. Lahoratorio FarmacØulico, como ciaramente se eviciencia en ci 

anexo 2. Incidente. 

Motivados por las dificuitades del Æcido citrico, en particular Las rciacionadas con ci 

incidcnte del paciente que presentO ci paro card iorrespiratorio, ci periodo tan largo (30 

ininutos) que deblan permanecer los pacientes en ci Iaboratorio cilnico, ci alto costo dc Ia 

urea marcada con carbono 13 y Ia necesidad de reducir los costos de Ia prueba, entre otras 

muchas circunstancias, en ci mes de febrero de 2006 ci Dr. Campuzano iniciô un  protocolo 

de estudio en ci cual se conipararon dos esquenias con 50 mg de urea marcada, disuelta cii 

15 ml de agua adminisirada, como quien toma un "trago fuerte" que "pasa" con 200 ml de 

agua (protocolo I en Ia descripción de Ia patente) versus agua con 4,2 g de Æcido cIl:rico 

(protocolo 2 cii Ia descripción de la patente), seguido de movimientos circulares que agitan 

el lIquido, en total de 210 ml, que liega a Ia cavidad gÆstrica en tres tienipos, a los 10, 20 y 

30 minutos. 

Para desarrollar el protocolo se convocó a 70 voLuntarios a los cuales, prcvio consentimiento 

informado, se Jes practicó una prueba de aiiento con carbono 13 estndar utilizando estuches 

comerciales de TAIJ-kit de Isomed S.L. y preparaciones manuales de urea niarcada con 

carbono 13. Las muestras se toniaron entre ci iS de mayo y ci 15 de agosto de 2006. Se 

hicieron los anÆLisis estadIsticos y se rcdactO ci informe cicntitico que the remitido a Ia 

revista World Journal of Gastroenterology ci 27 de jun10 de 2007, fue accptado para 
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publicaciOn ci 17 de agosto de 2007 y apareció publicado en (a citada revista ci 7 de 

novieinbre de 2007, bajo ci tItulo: "An optimized 13C.urea breath test for thc4iqgnosLs of H 

pylori fl?feCIlOfl"5 (A nexo 3). 

Con relación a Ia evaluaciOn del articulo, vale la pena enfatizar los aspectos rnÆs relevantes 

de los examinadores intemacionales del articulo original, conceptos que se transcrihen en su 

total idad: 

"Marco Teórico 

La infcción  por H pylori afi!cta cenca del 50% de la pobiación niundial y se ha asociado 

con la patogenes is de en,fŁrinedades gÆstricas coino la gastritis, la Ælcera pØptica y ci 

iinJbma MALT v con una vaniedad de enfermedades exiradigestivas, incluyendo la pirpura 

frombocitopØnica icliopatica, la anemia por dejiciencia c/c hierro y la tiroiditis auto inmune, 

entre otras. El diagnóstico de la infección par LI pjlo7-i se puede estahiecer por inetodos 

invasivas, inediante la endoscopa, o por nietodos HO invasivos CO/no hi prueha de aliento 

COfl 13 (7-urea. 

Fronteras con la inves/igación 

La prueha de aliento con 13C-ureci se hasa en Ici capocidad c/c una enziina (la ureasa), 

producida por Hpvloni en ci estomago, de metaholizar hi urea administrada. Los pacientes 

ingieren la urea inarccida con tin ,sotopo no radiaclivo (13C). DespuØs de unos minutos, ci 

dioxiclo de carhono inarcado con ci 1501 0])0 (13CO2) es expirado en ci alienia si hay 

presencia de la ureasa c/c Hpylori en ci estómago. La di/Łrencia en/re los va/ores c/el 13CO2 

antes y despuØs de la ingestion de la urea inarcada deterininarO la presencia o ausencia de 

la infecciOn. 

Innovaciones y descuhnimientos 

t’/umerosas investigadores han tralada de (115/n/flu/n ci costo de hi prueba de aliento con 

13C -urea, sin comprorneler la exact ilud dicignOstica de Ici prueba. Para c/b, se han 

inoc/ificado icis dosis, ici via y Ici forma de adminisirar la urea, los tiempos c/c recoiecciOn de 

las muesiras y las "coinidas "para retardar ci vaciamienlo gÆstrico. 

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

Ell 



Aplicaciones 

Una prueha de aiienta can 13C-urea de bajo costa para la detección de la in/cción par H 

pylon, antes y despuØs del tratanuiento de erradicación, harta inÆs accesible esta prueba no 

invasiva para los poe/elites, especialniente en poises en via de desarrolla. 

Terininologia 

13C-UB7 prueha de alien/a que utiiiza urea rnarcada con 13C, an isotopo no radicictivo. 

DOB: ’’Delta over baseline ", unidcides para expresar la cantidad de 13CO2 en la mites/na 

de aliento. 

Opinion de los c’irhitros 

Este es un articulo bien escrito y b/en rejerenciado. La metodologia estO descrita enfornia 

apropiada y los resultados son presentados de nianera clara. Las conclusiones son una 

inierpreiaciomijusta de los resu/tados 

A partir de las observaciones antes expuestas y conientarios de los revisores del artIculo 

expertos en la inateria lØcnica bajo anªlisis- es clam que la nueva prueha de aliento, aparte 

de ser wia iiueva prueha., introduce innovación, reduce costos y hace posible que liegue a 

palses pobres, que conio Colombia, tienen las mÆs altas tasas de infección por 1-Ielicobacter 

pylon del inundo como claraniente lo demuestran estudios realizados en el medio. 

16 
AdernÆs, en el mes de diciembre de 2007 -un nies despuØs de liaber salido la publicaciOu 

original-, en un artleulo titulado "Breath tests tOr gastrointestinal disease: The real deal or 

just a lot of hot air?" (Anexo 4) en una secciOn titulada "Imaging and advanced technology" 

de la. revista Gastraenterology de la. Sociedad Americana de GastroentcrologIa7, en donde 

analiza ci uso de las pruebas de aliento en gastroenterologia, hace referericia a las pruebas de 

aliento con carbono 13 en el diagnóstico y maneo de la, infección por Jielicohacterpyloni  ell 

tres (3) oportunidades y mm de ellas es a Ia prueba colombiana. a [a cual se reilere el autor 

en los sign icntes term inos: 

Duque, J.J. & Gutiºrrez, F. Presciicia de Ilelicobacter pylari en ]a mucosa gstrica de cathiveres. 
latreia 8, 96-97 (1995) y Duque, J.J. 1-lelicobacter pylon en Ia mucosa gstrica de cadveres de 
niæos. latreia 12, 135-13 (1999). 

’ 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 recienie reportó que tin prolocolo siinpljflcado de Ia 13C URT en el coal se 

utiliza una dosis inenor de 13C]-urea (50 mg), sin coinida y con una recoleccion tie, una 

nniestra i’m/ca a los 10 ininutos tenia una exactilud del 100% para ci diagnósticci  cle H 

pylon". (ver pÆgina 1763 columna 2). 

Ante los anterjores hechos es incuestionahie Ia existencia de nivel inventivo del inØtodo y kit 

que se proponen en Ia solicitud hajo anÆlisis. Los anteriores heehos claramente 

documentados, controvierten de manera contundente los argumentos presentados por ci 

opositor en contra del patentamiento del presente invento. 

Adicionaimente, es bien importante tener en cuenta que Ia presente solicitud de patente 

colombiana reivindica solamente ci kit el cual, por supuesto, es novedoso e inventivo. Ha-go 

notar que ci oponente para nada hace refereiicia at kit lo cual es ciaro indicio de que no 

existen argumentos que afŁctcn Ia patentahiiidad del mismo. Es tanihiØii importante anotar 

que en Ia solicitud coionihiana no se reivindica el mØtodo niencionado y ohjetado (sin 

fundamento) por ci oponente, 

3.3. Contrato de disiribución - Buena fe 

El opositor hace mención del contrato de distribución que celebraron con Laboratorio 

Cilnico Hernatoiógico S.A. (terminado ci I I de agosto de 2005) corno evidencia de Ia mala 

fe del Dr. Campuzano al querer proteger por niedio de patente ci mismo producto que habla 

sido objeto del contrato de distribución. 

Sobre este heciio, ci sot icitante solo desea mencionar que ci 20 de abril de 2004, en vista de 

Ia falta de representación efectiva cii Colombia en cabeza de Isonicd Colombia Limitada y 

como una rnanera de introducir Ia prucha en ci mercado colombiano, ci Laboratorio Clinico 

l-Iematológico S.A. accedió a firmar Lin contrato de distrihuciOn de Ia prueba con la 

condiciOn de que se consumirian al menos dos mu (2.000) estuches por aæo y como 

contraprestación, Isonied S.L. Laboratorio FarmacØutico, harla Ia publicidad y el rnercadco 

para lograr Ia penetración de Ia misma en ci mercado colombiano y mÆs allÆ de sus fronteras 

(al nienos en ci mercado del Pacto Andino). 
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Por razones ajenas al Laboratorio Cimnico l-Jematológico, Isomed S.L. Laboratorio 

FarmacØutico se limitO a hacer las veiitas at Laboratorio y no avanzó en el compromiso de Ia 

publicidad y el mercadeo, situación por Ia cual no ftie posihie eumptir con Ia meta impuesta 

por isomed Si. Laboratorio FarmacØutico, suspendiØndose Ia representacion ciii de agosto 

de 2005, y las compras, de ahI en adelante, fueron directas con Isonied Si. Laboratorio 

FarinacØutico o actualmente con su representante comercial en Bogota, Electrónica Digital 

de Colombia a partir del 22 de junio de 2006. 

Dc esta manera, Ia inención de este contrato de distrihuciOn por eada una de las partes ha 

sido transparente y por to tanto, respetuosamente considero que no hay lugar a mencionar 

este hecho dentro del presente anÆlisis tØcnico de la patentabilidad del invento y muclio 

inenos que este contrato y su posterior lerminación den iugai’ a actuaciones por fL.Iera de Ia 

buena fe. En definitiva de to que se trata aqul es de dernostrar la novedad, ci nivel inventivo 

y Ia aplicación industrial y no de ninguna otra cosa que no viene al caso. 

3.4. Competencia desleal 

Dc manera lespctuosa considero que ci hecho detallado en ci punto 3.17 de Ia oposición 

relacionado con los posibles actos de competencia desleal que se configurarIan si Ia SIC 

otorgara Cl titulo de patente a esta invención, no deben ser presentados dentro del marco de 

una oposicion de patente por cuanto: En primer lugar, el tema a evaluar por Ia Division de 

Nuevas Creaciones es Ia palentabilidad de una invención a la luz de los tres requisitos 

hÆsicos de patentahilidad y segundo, ci opositor no presenta pruebas que demuestren que el 

Dr. Campuzano ha realizado actos de competencia desleal en contra de Ia sociedad Isomed 

SL. 

3.5. RelaciOn con las causales de irregistrahilidad de marcas. 

Finalmente, sobrc Ia menciOn por parte del opositor a las causales para irregistrabilidad dc 

marcas, respetuosamente manifiesto quo tampoco es de recibo este argumento por ctianto no 

son aplicables las causales de irregistrahilidad de marcas al tema de patentes. 
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Tabla 1. Selección de estudios que evalUan las caracteristicas de la prueba aliento con 13C-urea. 

Auto r(es) Pals Aæo Patrón de 
referenda * 

lad ica don Pacientes Dosis (mg) Comida Tempo 
posurea 

(min) 

Punto de 
corte 

(15CO1Cad
 

Se rl5ibiIid ad Especificidad 

1 Graham ycolaboradores 1987 H, C 26 
5 mglkg 
de peso 

Sustacal de Mes 
Jon1 

- 

a 
mnotos POchns  
180 mioutos 

Deacuerdo 
con a curva 
tiempolecce 
so de CO2  

Goody colaboradores Alemania 1991 H 
p 

50 100 Ccmida liqLfda no definida 30 5 94% 93% 
Braden 

y 

colaboradores Alemania 1994 UBT 
p 

217 75 20 5 99% 100% 
Labenzycolaboradores4 Alemania 1996 H,C p 70 75 Jugo naranja 30 4 98% 100% 
Klein ycolaboradores Estados Unidos 1996 H pp 120 125 Leche 30 2,4 100% 100% 
Klein y colaboradores 1 Estados Unidos 1996 H PP 120 250 Leche 30 4,2 100% 98% 
Malaty 

y 

colaboradores Estados Unidos 1996 RUT,H,C 
p 

125 20 24 96% 100% 
Taniguchi 

y 

colaboradores Japan 1996 H 
p 

103 15 ’7 98°! 74% 
BieLanskiy colaboradores ° Polonia 1996 RUT H 

p 

114 38 
-  

5 97% 956 
Dominguez Munosy 
colaboradores 9

Alemania 1997 RUT H C 
p 

81 75 locitrbco 30 4 100/ 100/ 

Ellenrfederycolaboradores1°  Alemania 1997 RUT,H,C 
p 

145 75 ILigode manzana 30 3,5 91% 89% 
Epple y colaboradores Alemania 1997 H pp 77 75 Acidocitiico 30 1,3 96 100 
Kato y colaboradores 1° Japón 1998 RUT,H,C P 151 100 

[ 

10 3,5 99% 100% 
Kkatoycolaboradores JapOn 1998 RUT,H,C pos l_ 100 10 35 87% 99% 

Miwa 
y 

colaboradores 13 
Japón 

1998 H pp 100 20 5 96% 97% 

Ohara ycolaboradores 14 Japan 1998 RUT,H,C ticS  20 25 98°f 98°f 
Tanahashi 

y 

colaboradores Japan 1998 H,C 
_p_ ______ 

 - 100 
 50 f 75 

20 25-3 98111. 100% 
Leodolter ycolaboradores lb Alemania 1999 RUT,H,C Acido citrico 30 4 100% 100% 
Leodolterycolaboradores lb Alernania 1999 RUT, H,C 

p 

50 75 Jugo naranja 30 4 88% 100% 
Leodolter 

y 

colaboradores 17 Alemania 1999 RUT. H,C 
p 

75 Acido cItrico 30 4 92% 99% 
Leodolter 

y 

colaboradores 11 Alemania 1999 RUTJ-lC__ 
_________ 

75 Acido citrico 30 4 95% 98% 
Leodolter 

y 

colaboradores Alemania 1999 RUT,H,C post 
__________ 
 75 Acido citrico 30 4 95% 100% 

Coelho 
y 

colaboradores Brasil 1999 140 UST p 
73 75 Jugo naranja 30 4 100°! 100% 

Savanna 
y 

colaboradores 
Italia 

1999 RUT ,H 
p 

75 Acido citnica 15 5 98°f 100/a 

Savarjnoycolaboradores is Italia 1909 RUT 

fuTH 

p 

75 Acidocitrico 30 5 100% 100 

Savanno 
y 

colaboradores ° 
Italia 

1999 
p 

75 Acido citrica 15 5 98% 93% 

is Savaninoycolaboradores 
Italia 

19i F’’ I -H 
p 

75 
- 

AcidocLtnico 30 5 97/a 95/a 

Hamlet   colaboradores zu Suecia 190: 7JT,H,C 
p 

134 100 Acido citrico 10 1,8 95% 100% 

Rieply colaboradores  
Alemania 

20C H,C 
p 

75 Jugo naranja 15 6,5 92% 94% 

Pengycolaboradores China 2000 RUT,H,C 
p  

100 Leche 15 4,8 94% 89% 
Gisberty col aboradores Espana 2000 J UBT 

p 

53 100 1 �Acido citrico 30 33-3,9 100% 100% 
Wang 

y 

colaboradores Hong Kong 2000 L RUT,H 
p __________ 50 1 Acido citrico 10 3,5 96% 99% 



fl-3 

Wang 
y 

colaboradores 24 Hong Kong 
2000 RUT,H 

p 

50 Acido citrico 15 3,5 96% 99% 

Wang 
y 

colaboradores21Hong Kong 
2000 RUTH p 75 Acido citrico 30 5 96% 98% 

Wang 
y 

colaboradores 24 Hong Kong 2000 RUT,H 
p 

75 30 5 95% 98% 

Savanna 
y 

colaboradores 25Italia
 

2000 RUT,H pp 75 Acido co 30 

31’ 

5 
15 

5 

5 

4 
4 

98% 

98% 

971/ 
97% 

97% 

97% 

97/s 
97% 

Savarino 
y 

colaboradores 25 Italia 
2000 RUT,H pp 75 .Acido 63ricc 

Sheu 
y 

colaboradores 2bTaiwan China 2000 H,C 
p  

100 - 
Sheu ycolaboradores Taiwan. China 2000 H,C 

p  

100 ------ 
Sheu y colaboradores ’ Taiwan, China 2000 H,C post 177 50 ---- 15 2,5 96,4% 98,7% 
She uy cola boradores27 Taiwan, China 2000 H,C 

p  

50 Acidacitr: 15 

20 

3,5 

7 

96% 

100% 

99% 

96% Wang ycolaboradores28 
Hong Kong 

2001 RUT,H pp 50 

Wang 
y 

colaboradores 25 Hong Kong 
2001 RUTH pp 50 30 3 100% 100% 

Wong ycolaboradores25 
Hong Kong 

2001 RUTH pp 50 Arldo cItrico 20 3 100% 98% 

Wang 
y 

colaboradores 28 Hong Kong 
2001 RUT,H pp 50 Aido citrico 30 2,5 100% 98% 

Wong ycolaboradores 28 
Hong Kong 

2001 RUT,H pp 75 

75 

30 

20 

3,5-4,5 

45 

100% 

100/ 

100% 

921/ Wang ycolaboradares28 
Hong Kong 

2001 RUT,H pp 

Ng 
y 

colaboradores Hong Kong 2002 RUT,H  75 Acido citrico 30 5 97% 96/ 
Ngy colaboradores 5 Hong Kong 2002 RUTH p __________ 75 30 3,5 96% 94% 
Ng 

y 

colaboradores Hong Kong 2002 RUT,H p  75 Acido citrico 30 55 931/  97% 

Chua y colaboradores 3° Sinagapur 2002 
de las tfes 

100
 

100 Acidocitnco 30 35 94,2% 100/o 

Chang 
y colaboradores Taiwan China 2002 

RUT HC SA 
p 62 20 20 35 1001/ 100% 

Liao 
y colaboradores Taiwan China 2002 RLJTk  50 Leche 10 25 99% 95/o 

Liao y cola boradores Taiwan China 2002 RUTH p 50 Leche 15 25 99/o 97% 
Liao 

y 

colaboradores Taiwan China 2002 RUT,H 
p  

50 Leche 30 25 99% 97% 
Gisbert 

y 

colaboradores EspaSa 2003 RUTH pre 36 100 Acido citrico 30 4,6 96% 100% 
Gisbertycolaboradores EspaSa 2003 RLJTH P25_ 85 100 Acidocrtrico 30 4,6 100% 97% 
Gisbert i colaboradores Espaæa 2003 RUT,H Ppp 41 100 Acido citrico 30 11 100% 89% 
Wong 

y 

colaboradores China 2003 RUT,H pp  50 Acido citrico 10 1,2 100% 90% 
Wong 

y 

colaboradores 
- 

China 2003 RuTH pp  50 Acido citrico 20 2,1 100% 100% 
Wang ycolaboradores35 

- 

China 2003 RUTi- pp  50 Acido citrico 30 1,2 100% 98% 
Gatta 

y 

colaboradores 20 Italia 2003 J RUIH,C 
p 

200 100 Acido citnco 10 1,5-3 100% 100% 
Gattay colaboradores 5 Italia 2003 UTH,C post 200 100 Acido citrico 10 1,4-7,4 100% 100% 
Gatta ycolaboradores Italia 2003 -UT,H,C 

RUT,H,C 
p 

200 50 Acido citrico 10 1,6-311 100% 100% 
Gattaycolaboradores Italia 2003 post 200 50 Acidocitnico 10 15-1,6 100% 100% 
Gatta 

y 

colaboradores Italia 2003 RUT,H,C 
p 

200 75 Acido citrico 10 31-6,8 100% 100% 
Gattaycolaboradores00 Italia 2003 J RUTH,C post 200 75 Acido citrico 10 4,9-7 100% 100% 
Kato 

y 

colaboradores Japan 2003J H,C post 190 100 20 3,5 67% 99% 
Kato y cola bo rad o res Japon 2003 j H,C Post 190 100 , ----- 20 2,5 100% 96% 



0 

Peng ycolaboradores Taiwan, China 2003 RUT,H,C  100 100   100% 100% 
Pang y colaboradores Taiwan, China 2003 RUT,H,C  100 50   96,4 100% 
Gatta y colaboradores Italia 2004 RUT,H,C p 72 50 Acido ctthco 10 1,5 100%  

Gatta y colaboradores Italia 2004 RUT,H,C p 72 75 Acido citrico 30 4,5 100% - ------

Gatta colaboradores Italia 2004 RUT,H,C p 72 75 Jugo naranja - 30 4,5 100%  

Gatta Italia 2006 RUT,H pp 100 25 AcidocItrico1 ç 30 440-6,26 100% 100% 
Gatta Italia 2005 RUT,H pp 100 15 Acido citrico 1 g   30 4,30-6:19 96,1% 100% 
Gatta u Italia 2006 RUTH pp 100 10 Acido citrico (1_g 30 167-262 89.1% 100% 

Yang y colaboradores China 2007 UBT SAT p 153 25(1 30 3,5 88,9% 95% 

Ortiz Olvera y colaboradores MØxicci 2007 H p 85 50 Acidocitrico 30 4,22 90,2% 93,3% 

Gampuzano4

 

Colombia 2007 UBT  70 50 No 10 1-2 100 100 
Campuzano Colombia 2007 UST  70 50 Actdo c[ttcc 10 1-2 100 100 

Cr,vencrieg RUT: ruebae ureaso rdpida: i-i: hisiuiogia; Ccuiivo:iC_UBT pruebaaiiento con 3C-urea: 14C-UBT:pruebaaieriiocon urea niarcadaciin carhono 14: SAT: anIigerid HOiciuct3rpyIoi5en rnaienafeca[; S: seroiogia:UaT:n.iebadaa1iento 
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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 ’301. 
The study was classified as a research study with no 
biological, physiological, psychological or social risks by 
the Health Ministry of Colombia"". Because of the nature 
of the study in healthy volunteers, it was considered non -
ethical to perform invasive tests such as biopsy, culture or 
endoscopy. 

Protocols 
Reference protocol: H pylon infection status of individuals 
was determined by the 13C-tJB’l according to the European 
protocol described before 131 and using commercial kits 
tAU-Kft, Isorned SL, Madrid, Spain) that provide both 

a sensitivity and specificity close to 100%’. This protocol 
was standardized and was validated for our region, with over 
15 000 assays performed, and used as the gold standard. 
The °C-LIRT was analyzed by means of continuous flow-
isotope ratio mass spectrometry (ARCA, SerCon, Cheshire, 
UK) at the l.aboratorio Clinico Heniatologicoa 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. immediately 
after, individuals were given 100 mg of °C-urca  dissolved 
in 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 Hp,ylori 
infection. 

Protocol 1: After fasting for at least 8 h, a first basal 
breath sample was collected. Individuals were given 50 mg 
of ’3C urca (99%, I.sotec, Miamisburg, Ohio, USA) 
dissolved in 10 ml. of water, taken as a single swallow. 
Immediately after, individuals were given 200 ml. of water 
(p’-1 6.0). Volunteers, with a final volume of 210 ml., were 
asked to make a circular motion around the waistline for a 
few times to homogenize the aqueous solution and allow 
contact of the 13C -urea with the entire gastric mucosa. 
Additional breath samples were collected afterwards at 10, 
20 and 30 min 

Protocol 2: Same as Protocol 1, except that 4.2 g of 
dehydrated citric acid were added to the 200 mL of water. 

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

Statistical analysis 
The y test was used to analyze associations between 
qualitative variables. For quantitative variables, the 
Wilcoxon’s signed rank sum tests and Student’s t-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, 

Youden index, likelihood ratios for a positive (LR+ve) or 
negative (LR-v(,.) test were calculated against the defined 
gold standard. The effectiveness of each protocol was 
evaluated by ROC analysis. Processing and analysis of data 
were done with the SPSS (Statistical Product for Service 
Solutions) version 12.0 and EP1DAEE, Version 3.0. A 
value of P < 0.05 was considered statistically significant-ignificant

RESULTSRESULTS 

This study included 70 individuals, 24 (34.3%) males 
and 46 (65.7%) females, with an average age of 39.63 
(SD – 12.58) years for males and 34.33 (SD – 10.17) years 
for females. There were no significant differences between 
the mean age for males and females (I’ = 0.061). According 
to the reference protocol, 46 (65.7%) individuals were 
positive for Hpylori infection arid 24 (34.3%) were 
negative. When assessed by gender, 17 (70.8%) males and 
29 (630//o) females were positive for Hpylori; this association 
was not statistically significant (1’ = 0.515) 

lable 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-vc) test with the 
different DOB cut-off values at 10, 20 and 30 mini. Only 
Protocol I (with no test meal) achieved accuracy, sensitivity, 
specificity,nmin.reative predicth .vahmeauLi00 
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 
Hpylori individuals at 10 (P = 0.32), 20 (P = 0.32) and 30 
mm (P 0.32). These results were confirmed by ROC 
analysis (Figure 1). The areas under the ROC curves for 
both protocols were as follows: for Protocol 1, 1.0 at 10, 
20 and 30 mm; for Protocol 2, 0.9837 at 10 and 30 mini, 
and 0.9873 at 20 mm. Although these results were not 
statistically different, Protocol I shows the maximum 
Optimal values for an assay, 

Table 2 shows the distribution of the DOB values at 
10, 20, 30 min for Hpylori positive and negative individuals 
for Protocols 1 and 2. For Protocol 1, the median DOB 
for Hpylori infected individuals at 10 min was 13.64, 
while for Protocol 2 was 1202. There was no statistically 
significant difference between these 2 values (Wilcoxon, 
P = 0.121) in contrast, median DOB values 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 irdo (P = 0.710, P 0.440 and P = 0.346, 
respectively) between both protocols. 

DISCUSSION 
The 13C-1JBT has become the gold standard of the non-
invasive tests for diagnosing 11 -Pylon infection, before and 
after eradication treatment. Recently, The Maastricht ifi 
Consensus Report has recommended the °C-UBT as the 
best option to establish the diagnosis of R plon infection, 
especially in patients in whom endoscopy is not indicated-"’. 
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10 mm - Protocol 1. ::: pci.-;0.6 0.4 0.2 0.0 0.0 0.2 0.4 0.6 0.8 1.0 1-Spec5tcity 20 loin 
Protocol 1 

1.0 Protocol I 0.82 0.6 04 1-Specificity 

Figute 1 ROC curves for protocols 1 and 2 at 10, 20 and 30 min to establish the diagnosis of /1py/oriinction. 

’Cable 3 shows a selection of 40 studies from the literature where relevant variations to the original °C-UBT protocol181 have been implemented. From each study, the protocol with the best diagnostic performance was 82.7)) selected. Of these, 12 (30/o) yielded sensitivities and o )33,37,[945.47,09.v),83,L5,0’I-89] spccificities of lOO/v Based on the results after reviewing the literature, the present study introduced several variations to simplify even further the technique and make it more cost-efficient, www.wjgnet.com 80 mm 1.0 0.8 0.6 0.4 0.2 0.0 ’.5__I_-L J.........l_......I_.... L..._L__J__..L_.) 0.0 0.2 0.4 0.6 0.8 1.0 1-Specificity 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 its first description, which led to the designing of the protocols evaluated in the present study. Urea dose Originally, the 13C-UB’l’ was described with a dose of ’3C

-urea of 5 mg/kg of bodyweight’°’. Later on, doses of 
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H p9ksr-p9h 5dividLOI9 

10 1111n 20mir8 "(1 at  

Prot-o1 I PrH,xol 2 Prthl 1 1’9o1eoI 2 ProtücH I Protcsiol 1 

3408r1 171817,s9 18.21 22.32 15,41 21,115 

Medthn 13,54 12.132 12("17.07 10,98 17.55 

50) 14.47 12.58 22.80 05.01 17.75 13,00 

H 501 i-neg8hv individuals 

10 ,in 20 min 30mm 

Pr0tm’91 1 Protocol 2 Prc,toH ’1 Pr54oI 2 Protocol 1 Prot.xoI 2 

M�n 0.32 0.33 0.11 045 0.21 0.62 

Medias 8.51 0.32 0.28 0, )4 11.38 0.59 

SI) 0.91 0.5 5.77 ass 0.134 11.91 

DOE: Delta-over-baseline. 

138,721 ’ 3 were val 6,40,47.-Is Si 54 07,1,0,67 05.73-531 - 125 and 100 mg ’ idated 
by several American, European and Asian groups, and 

32,37,43.4849,))1,SS,72,134 971, 50 mg 152.5i,,55,94,95] more recently 75 iii  
38 mg0, 25 mg and even 10 mg5’ of 13C -urea have 
proved to he sufficient. 

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 enough time for the H pyh-urcase to 
react in the gastric mucosa, if present Initially individuals 
were given a meal consisting of one can of "Sustacal" 
pudding or 120 mL of 25% glucose polymer, followed 10 
min later by a polycose solution containing the °C -urea. 
Through the years there, have been numerous modifications 
to the test meal, including the use of citric acid alone 
before administering the urcahul5177SOOSO7l, or mixed with 
the ’3(’-urea at the time of adsninistration43"45’5591’55, or as 
a presentation in comhinaon with the Cureat42261729499l. 

Several alternatives to citric acid have also been tested, 
i 

. 14400790.95 
j 

[1(55 including orange JOI1CC and tipple uice , as well 
as other types of food such as milk140’50"011021 and a pudding 
test mneal’°, and even water""’ 03j. 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 

05,40, &7,53,56,59,60,102,104] assay 

Via of administration and formulation of 13C-urea 
Another issue that has been addressed by different groups 
is the interference of other urease-producing bacteria in the 
oral cavity and oropharynx"°5"151, 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 urea, including the development of 13C-urca 
tablcts142’6M3’14’55, capsules and and even the intragastric 
instillation of the urea through the cndoscope[50l0031, 

Some have also suggested mouth rinsing before and after 
’41 .45,91,52,5I,00,60,00,i101 urea administration 

Sample collection times 
The °C-U[4T was originally described with a basal sample 
and 18 post-urea samples taken during the following 
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180 mill1361, Rapidly the assay was modified and currently 
only 2 samples are obtained: pre and post-urea. Sampling 
times, although shorter than initially, have differed among 
Protocols. 

Ways of reducing the Cost of the °C-IJB’l’ 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. The 
conventional European 1’3C-VTB protocol used in our 
region is Sensitive and specific enough (valises close 
to 100%), but it takes 40-45 min to complete and is 
performed using 100 mg of 1’9C-urea. For the present study 
we decided to use 50 mg of °C -urea to reduce the cost of 
the assays by half, a (lose that has proved to be as accurate 
as higher doses The ’[’he ’3C-utea was administered 
diluted in 10 ml., of water and taken as a single swalkw, 
to try to avoid cross-contamination with urease-producing 
oropharyngeal bacteria. Immediately after 200 niL of water 
pH 6.0) with 4.2 g of citric acid (Protocol 2) and without 

citric acid (Protocol 1) were administered, and volunteers 
were asked to make a circular motion around the waistline 
for a few times to homogenize the aqueous solution 
and allow contact of the 1’3C-urca with the entire gastric 
mucosa. It has been shown that Upyksf unease operates in 
a p11 range from 3.1 to 10, with an optima] activity at pFi 
6.Ohhhi,u121. By utilizing water at pH. 6.0, activity of the 1-JpyIoTz’ 
urcase was optimized for Protocol 1, where no citric acid 
was used Acid solutions have been used by many to delay 
gastric: emptying and to provide a higher acidic environment 
to induce H pylon -unease activity 55, ’although it has been 
demonstrated by Pantollickova et 0,P that the emptying is 
determined by the caloric density of the test meal rather 
than by its p1-1. Finally, in order to reduce the duration of 
the test, both protocols were tested at different sampling 
times: 10, 20 and 30 mm, 

’[’his study included 70 individuals, 34.3% males and 
65.7% females, with an average age of 39.63 – 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 pylon’ infection. No statistically significant 
association was found between gender and presence of 
Hpylori infection (P = 0.515). 

There were no significant differences in the ability 
of both protocols to correctly identify positive and 
negative .Hpylosi individuals at the various sampling times. 
however, only Protocol 1, with no test sneal, yielded 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 and 
2.5 at 10 and 20 mm, and a DOB cut-off value of 1.5 at 
20 and 30 mm. For Protocol 2, with Citric acid, the highest 
accuracy (98.57%) was achieved at 10 mini using a DOB 
cut-off value of 2.0, at 20 nun a DOB cutoff value of 2.0, 
and at 30 min with a DOB of 2.5. 

Median DOB for H pylori infected individuals at 10 mm 
was 13.64, while for Protocol 2 was 12.02. There was no 
statistically significant difference between these 2 values 
(Wilcoxon, P = 0.121). However, median D013 values 
at 20 and 30 min for both protocols showed significant 
differences (I’ = 0.006 and P = 0.001, respectively). These 
results are in accordance with those by Atherton et a11131 

www.wjgnet.com 
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. in; Participating individuals; I; Sampling time; PPV; Positive predictive value; NPV; Negative predictive value; Arc: Accuracy; kIWI’; Urea breath test H; histology; 
C; Culture; RUT: Rapid urease test; S Serology; NA; Not available; mIllS; isotope ratio mass spectrometry; NDDOS; Non-dispertive infrared spectrometry; LARA; 
Laser assisted ratio analyser; DOB: Delta-over-laaselin,e. 

and Gishert a al"’, who showed that the test meal did not 
affect 13C-IJ131’ results’ at 10 mm, but increased the values 
thereafter. 

Tn conclusion, an optimal laboratory test should he 
tiosl-invasive, easy 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 I have 
ftirthc.r optimized the 13C-U}3T assay, as this is the only 
protocol with a sampling time of 10 miii, a °C-urca dose 
of 50 mg and no test meal that can yield a test: with 100% 
accuracy for the diagnosis of I-I pylon-s infection. These 
variations provide a protocol that can reduce the cost of 
the 13C-liB’ assay, in innocuous, well tolerated, has no 
restrictions and could be implemented for all patients 
in whom endoscopy is not an indication [21,22) and as a 
screening test for I’Ipylav’ epidemiological studies. Further 
studies are underway to try to decrease the 13C--urea to an 
even lower dose, using biopsy as the gold standard. 
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Background HpjOoii infection is present in around 50% of the world population and has been associated with the pathogenesis of gastric disorders such as gastritis, gastric ulcer and MALT lymphoma, and a variety of extradigestive diseases, including idiopathic thrombocytopenic parpurs, iron deficiency anemia and autoimmune thyroiditis, among 

others. Diagnosis of Hpylr,ri infection can be established by either invasive techniques, by means of endoscopy, or non-invasive techniques such as the 3C-Urea breath test, Research frontiers The ’3C-urea breath test relies upon the ability of an enzyme (urease), produced by /-Ipy/or/in the stomach, to break down the administered urea. Patients swallow the urea labelled with a non-radioactive isotope (°C). After a few minutes, the isotope-labelled carbon dioxide (3C0;) is exhaled in the breath if them is presence of H pylori urease in the stomach. The difference in the 1002 values behae and titter ingestion of the labelled urea will determine the presence of infection. Innovations and breakthroughs Many have attempted to lower the high cost of the 34c-urea breath test, while preserving excellent diagnostic accuracy. For this purpose, modifications in the 
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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 pylon 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 line, units used to express the amount of "CO2 contained in 
the breath sample. 

Peer review 
This Is a well written and comprehensively referenced article. The methods section 
is adequately described and the results clearly presented. The conclusions are a 
fair interpretation of the results 
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Although 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 that can provide similar or supplemental 
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 
pylorl 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 
J-Ielicobacter pylon (H pylon) infection before and after anti-
biotic therapy. This test relies upon the oral administration 
of urea labeled with 13C or 14C to identify urease, an enzyme 
produced in large quantities by H pylon 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 earliest versions of the UBT utilized small amounts 
(1-10 Ci; 1 jLCi is less than typical daily background 
radiation exposure) of the radioactive isotope, 14C, to label 
urea. The exhaled 14CO2 can be measured using a scintilla-
tion counter. Sensitivity and specificity of the 14C-UBT for H 
pylori has consistently been reported to be >90%.’ 

An alternative UBT utilizing the nonradioactive isotope, 
’SC, 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 ’3C-UBT in children re-
ported a sensitivity of 96%-98% and specificity of 96%-99% 
for H pylon compared with biopsy-based testing.2 The great-
est limitations of the 13C-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 tabletop instrument utiliz-
ing molecular correlation spectrometry3 and an infrared 
spectrometer.4 A recent study reported that a simplified 

13C-UI3T protocol that utilized a smaller dose of 13C-urea 
(50 mg), no test meal, and a single, 10-minute breath col-
lection yielded 100% accuracy for the diagnosis ofHpylori; 
Similar results have been reported with simplified 14C-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 a4 weeks before the UBT. 
Standard doses of histamine-2 receptor antagonists do not 
affect the sensitivity of the UBT .7 

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 (SJBO; 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 unfrmentable carbohydrates such as pasta 
or bread on the evening before their test.8 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 false-negative 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 H2) has been compared with the standard labora-
tory breath analyzer in S1130 and found to have a high 
correlation of measured gas values at all time points (r-value 
range 0.87-0.97; P > .001.).9 An earlier portable breath 
analyzer (Micro H2) was also shown to closely correlate 
with the standard laboratory model in the diagnosis of 

Table 1. Commonly Utilized Carbohydrate Breath Tests 

Figure 1. Schematic for Lea 
breath testing, 

lactose malabsorption overall agreement of 91% (9% 
confidence interval {CI} 78%-97%) and yielded an iden-
tical diagnosis in 100% 95% CI, 92%-l00%) of casesl.b0 

Breath Tests for Carbohydrate Malabsorpti.4n 

Hydrogen breath 4esting can be useful in the assess-
ment of carbohydrate ma Absorption. Lactose is a disacdia-
ride metabolized by the brush border enzyme lactase to 
glucose and galactose. Reiluction or absence of this enzyne 
leads to excessive exposue of the colon to lactose, where 
fermentation can result in symptoms such as bloariig, 
excessive flatus, cramping, and loose stools in a subset of 

Recommended 
Indication Substrate Challenge Dose Positive Findings 

Suspected carbohydrate malabsorption 
Lactose 25 grams Risk in H2 or CH4 > 20 ppm 
Fructose 25 grams Rise in H2 or CH4> 20 ppm 

Or 
Successive incremental increase >5 
in 3 consecutive samples 

Suspected small intestinal bacterial 
overgrowth 

Lactulose 10 grams Baseline F-I2 or CH4 >20 ppm 
Or 
A double peak In H2 or CF-I4 levels 
Or 
EarIV rise in H2 or CH4 >20 ppm 
Or 
Incremental Increase in H2 or CH4 
pprn in consecutive samples 

glucose 50-75 grams Baseline H2 or CH4 >20 ppm 
Or 
Rise in H2 or CH4 by 12-1k ppm 

H2, hydrogen gas; CH4, methane gas; ppm, parts per million 
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Figure 2. Schematic for car-
bohydrate breath testing. 

Hydrogen breath test 
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affected persons. I 1 Breath testing for lactose intolerance has 
been used by gastroenterologists for many years. Most cen-
ters give 25 g of lactose and collect breath samples over 2-4 
hours. 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 source 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-
torns)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 
measurements 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 ppm or 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 overlap with 
irritable bowel syndrome (lBS).’.16 SIBO has traditionally 
been defined as >10’ cfu/rnL 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-

Sugar 

CO2 CH4 

.or 
H2 CH4 VW 

and/or P 
H2 CH4 

f’ing patients with SIBO. Each test has advantages 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-
rogate 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 standardization of the lactulose breath 
test protocol. Most centers use 10 g of lactulose and a 2-
to 4-hour breath sampling period. A variety of findings 
have been used to 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 
early rise in breath hydrogen concentration of >20 ppm, 
or >10 ppm on Consecutive samples.’’ 

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 result 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. 9 A recent study in IBS patients reported that 
35% and 45% of IBS patients and controls had a positive 
lactulose hydrogen breath test, whereas only 4% of patients 
and controls had SIBO byjejunal aspiration for quantitative 
culture. Interestingly, 43% of IBS patients versus 12% of 
controls had bacterial counts of >5 X 103/mL on jejunal 
culture, raising numerous questions about differences in 
micorfiora 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 n-xylose, 13C-xylose, and cholygly-
cine have been described in the literature,8 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 summary, breath tests have become an integral part of 
clinical gastroenterology. The UBT is a validated means by 
which to identify Hp,ylori 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 breath 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 Current generation of breath tests is 
warranted. 
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