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RESUMO

Base tedrica e Objetivos: Os eosinéfilos duodenais tém sido implicados como um potencial fator
etiolégico da dispepsia funcional, e sua associagdo com Helicobacter pylori é pouco
compreendida. Este estudo tem como objetivo avaliar a potencial associacdo dos eosinoéfilos nos
vilos duodenais com sintomas dispépticos, e avaliar a influéncia do tratamento do H. pylori nos

eosinofilos dos vilos duodenais.

Métodos: Um total de 32 pacientes dispépticos funcionais, de acordo com os critérios de Roma
[11, H. pylori positivos, foram aleatoriamente distribuidos em 2 grupos de tratamento: 16
receberam tratamento para H. pylori com antibidticos e 16 receberam placebos. Os pacientes
foram submetidos a duas endoscopias gastrointestinais superiores com bidpsias gastricas e
duodenais, uma basal e outra 12 meses ap0s o tratamento. A positividade para o H. pylori foi
avaliada com teste de urease e histologia gastrica (Hematoxilina-eosina e Giemsa). Amostras
duodenais foram coradas com Hematoxilina-eosina, e a contagem de eosindfilos nas vilosidades
duodenais foi realizada em um campo de grande aumento (Eos/CGA). Um questionario validado
(PADYQ) foi utilizado para avaliar a intensidade dos sintoma dispépticos antes do tratamento e
ao final do acompanhamento. A variagcdo dos eosindfilos nos vilos duodenais, antes e 12 meses
apos o tratamento, foi comparada entre os dois grupos de tratamento para o H. pylori e entre
pacientes com e sem melhora dos sintomas dispépticos. A contagem dos eosinofilos duodenais

também foi avaliada com relacéo a varidveis demograficas.

Resultados: Do total de pacientes, 87,5% eram do sexo feminino e a idade média foi de 44,75
anos. No final do acompanhamento, ndo houve diferenca significativa na variacdo dos eosinéfilos
nos vilos duodenais entre os dois grupos de tratamento para o H. pylori [Antibidticos: -1,56 (£
1,66) Eos/CGA vs Placebo: 1,13 (+ 1,45) Eos/CGA, p = 0,232]. Também n&o houve diferenca

na varia¢do dos eosinéfilos nas vilosidades duodenais entre pacientes com e sem melhora dos



sintomas dispepticos [com melhora dos sintomas: -2,38 (+ 1,86) Eos/CGA vs sem melhora dos
sintomas: -0,61 (+ 1,33) Eos/CGA, p = 0,417]. Anélise de regressao linear multivariada observou
tendéncia indicando associacdo entre idade avancada e niveis mais altos de eosinéfilos nos vilos

duodenais (p = 0,086).

Concluséo: Os resultados deste estudo demonstraram que o tratamento para H. pylori nédo teve
impacto significativo nos eosindfilos dos vilos duodenais. E, melhora dos sintomas dispépticos

ndo se correlacionou com alteracGes dos eosinéfilos nos vilos duodenais.

Palavras chave: Eosinofilos; H. pylori; dispepsia funcional; eosinofilos duodenais.



ABSTRACT

Background and Aims: Duodenal eosinophils have been implicated as a potential factor on the
etiology of functional dyspepsia, and their association with Helicobacter pylori is poorly
understood. This study aims to evaluate the potential association of eosinophils infiltration in
duodenum with dyspeptic symptoms and evaluated the influence H. pylori treatment in

duodenal villi eosinophils.

Methods: A total of 32 functional dyspeptic patients, according to the Rome I11 criteria, H. pylori
positive, were randomly assigned to 2 treatment groups: 16 received H. pylori treatment with
antibiotics and 16 received placebo. Patients underwent two upper gastrointestinal endoscopies
with gastric and duodenal biopsies, one at baseline and another 12 months after treatment. H.
pylori positivity was assessed with urease test and gastric histology (Hematoxylin-eosin and
Giemsa). Duodenal samples were stained with Hematoxylin-eosin, and duodenal villi eosinophil
count was performed in one high-power field (Eos/HPF). A validated questionnaire (PADYQ)
was used to assess the severity of dyspeptic symptoms before treatment and at the end of follow-
up. The variation in duodenal villi eosinophils before and 12 months after treatment was
compared between the two H. pylori treatment groups and between patients with and without
improvement in dyspeptic symptoms. Duodenal eosinophil counts were also assessed in relation

to demographic variables.

Results: Of the patients, 87.5% were female and the mean age was 44.75 years. At the end of
the follow-up, there was no significant difference in the variation of eosinophils in the duodenal
villi between the two H. pylori treatment groups [Antibiotics: -1.56 (x 1.66) Eos/HPF vs
Placebo: 1.13 (+ 1.45) Eos/HPF, p = 0.232]. Also, there were no difference in the variation of
eosinophils in the duodenal villi between patients with and without improvement in dyspeptic
symptoms [with symptom improvement: -2.38 (+ 1.86) Eos/HPF vs without symptom

improvement: -0.61 (+ 1.33) Eos/HPF, p = 0.417]. Multivariate linear regression analysis

8



observed a trend indicating an association between advanced age and higher eosinophil levels

in the duodenal villi (p = 0.086).

Conclusion: The results of this study demonstrated that treatment for H. pylori had no significant
impact on duodenal villi eosinophils. And the improvement of dyspeptic symptoms did not

correlate with changes in eosinophils in the duodenal villi.

Keywords: Eosinophils; H. pylori; functional dyspepsia; duodenal eosinophils.



APRESENTACAO

A presente dissertacdo é composta de uma introducéo, que aborda os principais tépicos
do estudo que sdo: os eosinofilos, a infeccdo gastrica pelo H. pylori, a dispepsia funcional e as
associacOes entre essas variaveis, através de revisdo bibliogréafica. Apds, serd apresentada a

justificativa, a hipdtese e os objetivos do estudo.

O artigo em inglés ird detalhar os materiais e métodos, os resultados, a discussao e as
conclusbes, seguido das referéncias bibliograficas e do anexo, que detalha o questionério de

sintomas dispepticos utilizado nesse estudo (PADYQ).
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Introducéo

Apesar da fisiopatologia da dispepsia funcional ainda ser pouco compreendida, varios
mecanismos vém sendo implicados, como alteragBes no eixo cérebro-intestino, motilidade
géstrica prejudicada, hipersensibilidade visceral, fatores psicossociais e aumento de secre¢do
acida. Infiltrados inflamatdrios na mucosa duodenal, com eosinéfilos e mastécitos duodenais,
mesmo em baixas densidades, tém sido implicados como fatores fisiopatoldgicos dessa doenga,
mas ainda com resultados controversos na literatura.l* Esses infiltrados inflamatorios
geralmente ndo sdo acompanhados por alteraces endoscopicas significativas, nem por alteracdes

estruturais microscépicas das vilosidades e criptas duodenais.

Eosindfilos duodenais estdo associados a parasitoses intestinais e alergias alimentares,® e
tém sido implicados como potenciais fatores na etiologia da dispepsia funcional, &7
possivelmente devido a sua capacidade de causar alteracdes na motilidade e sensibilidade do trato
digestivo, conforme observado em estudos com modelos animais.® A relagdo entre eosindfilos
duodenais e H. pylori é pouco compreendida, tendo sido avaliada apenas como um achado

secundario em alguns estudos, que apresentaram resultados controversos. 11
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Revisao bibliogréafica
Eosinéfilos

Eosindfilos sdo leucocitos da linhagem dos granulécitos, envolvidos na resposta imune a
infeccbes, remodelamento tecidual, vigilancia tumoral e manutencdo de outras células
imunoldgicas.'! Os eosinéfilos representam 1-3% dos leucocitos circulantes e apresentam ciclo
vital de 13 dias. Durante a metade deste periodo permanecem nos tecidos, em especial timo,
glandulas mamérias e lamina prépria do trato gastrointestinal (exceto no es6fago). Deslocam-se
para estes locais em processos inflamatérios, mas ja estdo alojados nos tecidos em pequeno
nimero desde o periodo pré-natal, independente de estimulo antigénico. Apos este periodo,
citocinas presentes nas células endoteliais, denominadas eotaxinas, séo 0s principais reguladores
da carga eosinofilica local.*?

Os eosindfilos do intestino delgado sdo considerados como contribuintes ativos para a
homeostase intestinal, permitindo ao hospedeiro lidar com a constante e intensa exposicao a
micro-organismos potencialmente patogénicos e antigenos alimentares. Apds a exposicdo do
intestino a algum alérgeno ou parasita, 0 antigeno é fagocitado, processado e exposto pelas
células apresentadoras de antigeno aos linfocitos T helper 2 (TH2). Tais células produzem IL-5,
que estimula a diferenciacéo, a liberagdo pela medula 6ssea e a ativacdo dos eosinéfilos.'? Estes
polimorfonucleares sdo atraidos ao foco inflamatorio pelas eotaxinas, principalmente do tipo 1 e
3.1% Eles também, quando necessario, promovem a mudanca de classe para secre¢éo de IgA,
componente envolvido na neutralizagio e regulagéo de microrganismos intestinais.'*

Os eosinofilos influenciam a motilidade e sensibilidade do aparelho digestivo. A proteina
basica principal, liberada pelos eosindfilos quando ativados (eosinofilos degranulados), gera
disfungdo em receptores muscarinicos do tipo M2, levando a hipereatividade da musculatura
lisa.’®> Também estimula a sintese de leucotrienos (via do acido araquiddnico), os quais geram

contragcdo muscular visceral, vasoconstricdo, edema e recrutamento de mais eosinofilos. Tais
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células também foram relacionadas a necrose axonal, que gera dist(rbio motor.'® A contragio de
musculatura lisa, isoladamente gera c6lica por dor visceral. No caso de contracdes lentificadas

ou desordenadas provoca a dismotilidade, que pode estar relacionada com sintomas dispépticos.

Na mucosa gastrica, os eosinéfilos participam da resposta inflamatéria contra a
infeccéo pelo H. pylori, com o papel de modular a capacidade da mucosa de manter, ou recuperar,

sua integridade.!’

Figura 1. Eosinofilos duodenais. Coloragdo Hematoxilina-Eosina (amostra do estudo).
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Helicobacter pylori (H. pylori)

O Helicobacter pylori é uma bactéria Gram negativa, com formato em espiral e € uma
das mais prevalentes infeccbes da humanidade. Estima-se que 4,4 bilhdes de pessoas estejam

infectadas em todo o mundo.*®

A reacdo inflamatdria causada pelo H. pylori (gastrite por H. pylori) pode apresentar
alteracOes de inflamacdo géastrica aguda e/ou crénica, com infiltracdo de neutréfilos, linfocitos,
mastocitos e células plasmaticas.'® Os neutrofilos, mastdcitos, eosinofilos e células dendriticas
podem infiltrar diretamente o epitélio faveolar, enquanto a lamina prépria € permeada por células
mononucleares, tais como linfocitos, macréfagos e células plasmaticas.?

Eosinofilos sdo encontrados em grande densidade no estbmago, nas gastrites cronicas
causadas pelo H. pylori. Particularmente, podem ser encontrados em uma densidade aumentada
na camada superficial da lamina prépria. Infiltrado eosinofilico intraepitelial também pode

ocorrer, e esse achado deve sempre ser interpretado como ndo usual.

Dispepsia Funcional

O Consenso Roma Il para desordens funcionais gastrointestinais,?* define dispepsia
funcional (DF) como a presenca de sintomas que se presumem serem originados da regido
gastroduodenal na auséncia de doenca organica, sistémica ou metabdlica que os justifiquem. Para
o diagndstico dessa entidade, pelo menos um dos seguintes sintomas devera estar presente: dor
ou queimacao epigastrica, plenitude pés-prandial e saciedade precoce. Os sintomas devem estar
ativos nos Ultimos 3 meses, com inicio dos sintomas (primeira manifestacdo) pelo menos 6 meses
antes do diagnostico. Recentemente, o Consenso Roma IV reavaliou os critérios para definicao
de dispepsia funcional, e manteve praticamente inalterados os critérios estabelecidos pelo
Consenso Roma |11, apenas acrescentando que 0s sintomas devem causar prejuizo as atividades

diarias dos pacientes.??
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A etiologia e a fisiopatologia da dispepsia funcional ainda sdo pouco compreendidas.
Alguns potenciais mecanismos fisiopatogénicos sdo: alteracdes na motilidade gastrica e duodenal
(capacidade reduzida de acomodacéo gastrica, hipomotilidade antral), hipersensibilidade gastrica
e duodenal, alteragdes no funcionamento do eixo “cérebro-intestino” e infeccéo pelo H. pylori.?
A presencga de maior densidade de eosin6filos no duodeno também tem sido relacionada como
um possivel fator etioldgico da dispepsia funcional,®’ através da potencial atuacdo dos

eosintfilos na motilidade e sensibilidade do aparelho digestivo.

Dispepsia funcional e eosinofilos duodenais

Talley N. et cols, em artigo de revisdo sobre doenca eosinofilica gastrointestinal,?* propde
a hipotese “Two-hit” para a dispepsia funcional associada aos eosinofilos. Essa hipotese sugere
que, além de um fator ambiental que induz dano a mucosa intestinal (como infeccdo intestinal
aguda, tabagismo, exposicdo a AINEs ou antibidticos, e ansiedade), é necessario que ocorra, em
um individuo geneticamente predisposto, a ativacdo do sistema imunologico intestinal causado
pelo aumento da permeabilidade da mucosa, deixando-a exposta a antigenos microbianos e
alérgenos. Uma vez ativado o sistema imunologico, ocorre o recrutamento dos eosinofilos e
mastocitos, que sdo ativados e degranulam, perpetuando o dano na permeabilidade da mucosa e
levando a alteracdes estruturais e funcionais dos nervos do plexo submucoso. que provocam
disfuncdo motora e sensorial e podem desencadear sintomas dispépticos. A liberacao de citocinas
e neuropeptideos pode gerar sintomas extra intestinais como ansiedade, fadiga e distarbios do

sono. (Figura 2)
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Figura 2. Eosinofilos duodenais e dispepsia funcional.?
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Os eosinofilos sdo ativados por alérgenos, infecgdes e citocinas dos linfocitos T helper
(TH2), Interleucinas (IL)-5, IL-4 e IL-13. Os produtos da degranulacdo dos eosinofilos, como o
fator de crescimento nervoso, tém acéo direta na inervacao sensorial e a proteina basica principal
pode induzir disfuncdo dos receptores muscarinicos M2 do nervo Vago. Fator de agregacéao
plaquetaria, leucotrienos e IL-13 podem agir diretamente na musculatura lisa, aumentando a
reatividade e contratilidade. Portanto, os eosinofilos podem causar disfun¢do neuroldgica e

provocar sintomas viscerais.? - Figura 3.
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Figura 3. Mecanismo de ativacdo dos eosinéfilos.?
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Infeccdo gastrica pelo H. pylori e eosinofilos duodenais

Um estudo do nosso grupo de pesquisa mostrou que a mediana da média dos eosinéfilos
duodenais por cinco campos de grande aumento (CGA) em individuos H. pylori positivos (13,2
eosin6filos/CGA) foi maior do que em individuos H. pylori negativos (8,1 eosinofilos/CGA),
com diferenca estatisticamente significativa (p: 0,005), embora tenha sido um achado secundario
do estudo,'® no qual o objetivo principal foi avaliar a relagdo entre infiltrado de eosindfilos
duodenais com dispepsia funcional.

No estudo de Chaudhari e colaboradores,® foram avaliados 50 pacientes dispépticos
funcionais, com uma média de eosinofilos/CGA de 40,7 £ 26,9. Desses 50 pacientes, 24 eram H.

pylori positivos e 26 H. pylori negativos. Foi observada correlagdo positiva entre a contagem de
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eosinofilos duodenais com a infecgcdo gastrica pelo H. pylori (p= 0,012). O objetivo principal
também foi avaliar a relacéo entre eosinofilia duodenal com dispepsia funcional.

Estudo de Talley e colaboradores ndo encontrou diferenca na prevaléncia de eosinofilia
duodenal entre pacientes H. pylori positivos e H. pylori negativos, mas essa relacdo foi avaliada
como achado secundario.® O estudo de Lijun Du e colaboradores mostrou um aumento na
densidade de eosindfilos da mucosa gastrica dos pacientes H. pylori positivos, mas ndo na
mucosa duodenal.?®

Pelos nossos conhecimentos, ndo existem estudos na literatura que tenham avaliado,
como objetivo primario, a relacdo da infeccdo pelo H. pylori com o nimero de eosinofilos
duodenais. Kwang Jae Lee e colaboradores, sugerem que o H. pylori esteja envolvido na
etiologias das inflamacdes duodenais, e reforca a necessidade de estudos para avaliar essa

possivel associagdo.?’

Tabela 1. Eosindfilos duodenais por status H. pylori (estudos previos).

Estudo N Eosinéfilos duodenais/CGA p valor

Leite, C.10 Mediana:
H. pylori positivo 26 13,6 <0,001
H. pylori negativo 16 6,1

Chaudhari, AA.!
H. pylori positivo 24 -* 0,012
H. pylori negativo 26

Talley, NJ.°#
H. pylori positivo 27 -* 0,4°
H. pylori negativo 72

Du, L.% Media:
H. pylori positivo 25 49,04 0,502
H. pylori negativo 71 61,15

Taki, M.28
H. pylori positivo 10 . 0,314
H. pylori negativo 56

Legenda: *media/mediana ndo informada. # Incluidos pacientes dispépticos funcionais e controles assintomaticos.
PComparado apenas quanto a prevaléncia de eosinofilia duodenal.
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Em outro estudo transversal realizado pelo nosso grupo de pesquisa, em processo de
publicacdo, foram incluidos 100 pacientes dispépticos funcionais, 50 H. pylori positivos e 50 H.
pylori negativos, e ndo foi observada diferenca nas contagens de eosinéfilos duodenais entre 0s

grupos (Figura 4).

Figura 4. Eosin6filos nos vilos duodenais de acordo com o status do H. pylori.

p= 0,403
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Eosinoéfilos duodenais/CGA
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[y

H. pylori negativo H. pylori positivo

Contagem dos eosinofilos duodenais

Um problema na avaliacdo dos eosino6filos duodenais, que provavelmente contribui de
forma significativa pelos resultados conflitantes entre os estudos, é a falta de padronizacdo dos
métodos de contagem desses eosinéfilos, que variam bastante entre os estudos.?® A maioria dos
autores realiza contagem de células por campo de grande aumento (CGA), enguanto outros, com
auxilio de softwares, utilizam a contagem de células/mmz2. Embora, com frequéncia, cinco CGA

ndo sobrepostos sejam usados para avaliar as amostras duodenais, alguns autores utilizaram trés
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ou sete CGA, %30 selecionados aleatoriamente ou por areas de maior concentracéo de eosinofilos,

os “hot spots”.

Outro dado que recentemente se mostrou relevante na avaliagdo dos eosinofilos
duodenais, é a inclusdo da contagem dos eosinéfilos degranulados, que mostrou melhor

correlagdo com sintomas dispépticos, em alguns estudos.?3t

A coloragéo das laminas pode ser realizada com Hematoxilina & Eosina (H&E) ou com
Imuno-histoquimica (IHQ). Ceulemans et al comparou os dois métodos de coloracdo, e ndo

demonstrou diferenca estatisticamente significativa entre eles, nas contagens dos eosinofilos.®?

Outro problema em relacdo as contagens dos eosinofilos é a concordancia entre 0s
examinadores. Nesse mesmo estudo de Ceulemans et al,** foi realizada uma avaliagdo de
concordancia nas contagens entre trés patologistas experientes, por trés métodos diferentes
(Figura 5): método “a”: foi utilizado o microscopio convencional, e realizada a contagem em trés
campos de grande aumento aleatdrios, e um “hot spot”. Para 0s métodos “b” e “c”, as laminas de
patologia foram digitalizadas e analisada no software ImageScope (descartando as areas ndo
contempladas por mucosa). Método “b”: foram utilizadas por¢oes de mucosa longitudinais que
contemplavam a area da lamina propria até a base de uma vilosidade (“Free-sized” regions).
Método “c”: referido pelos autores como “Leuven Intestinal Counting Protocol (LICP)”, foi
utilizado pelo software uma éarea circular com o diametro de um CGA do microscépio
convencional (“Fixed-sized” regions). O método “a”: Coeficiente de correlacdo intraclasse (ICC-
C) bom (0,796) e Coeficiente de correlagdo absoluto (ICC-A) moderado (0,708). O Método “b”
apresentou ICC-C (0,644) e ICC-A (0,619) moderados. Ja o método “c”, o método LICP,
apresentou uma melhora significativa do ICC-C, com resultado excelente (0,909) e, apesar de

ndo ser estatisticamente significativo, também apresentou melhora do ICC-A (0,809).
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Figura 5. Trés métodos de contagens de eosindfilos avaliados por Ceulemans et al.?

a Method 1 b Method 2 c Method 3
Microscopic quantification Software-based quantification Software-based quantification
Microscopic high-power fields 'Free-sized' regions 'Fixed-sized' regions

cells IHPF cells Imm? cells/mm?

Outro dado do estudo prévio do nosso grupo de pesquisa, em processo de publicacéo, foi
a associacdo diretamente proporcional entre a intensidade dos sintomas dispépticos e a contagem
de eosindfilos, realizada exclusivamente nos vilos duodenais. Mas, a contagem de eosinofilos na
base da mucosa - incluindo a area entre a lamina prépria e a base do vilo/cripta - ndo demonstrou
essa mesma associacao com os sintomas. Pelos nossos conhecimentos, esse achado ainda néo

foi explorado em outros estudos na literatura (Figura 6).
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Figura 6. Eosinofilos nos vilos duodenais, de acordo com intensidade dos sintomas dispépticos
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Justificativa

Né&o existe definicdo na literatura, de qual é o papel da infeccdo gastrica pelo H. pylori
sobre o numero de eosinofilos duodenais. Poucos estudos avaliaram essa relagdo e os dados sdo
insuficientes e contraditérios para uma conclusao.

Metanalises e estudos recentes tém demonstrado que a infeccdo pelo H. pylori pode ser
uma das causas da dispepsia funcional. Embora a associacdo entre DF e a densidade dos
eosinofilos duodenais ainda permaneca controversa, alguns estudos demostraram associacdo
positiva entre essas duas condigdes.

Portanto, é importante saber se a infeccdo gastrica pelo H. pylori causa aumento na
densidade dos eosinofilos duodenais, que poderiam estar envolvidos na génese dos sintomas em

alguns pacientes dispépticos funcionais.

Questdo da pesquisa

O tratamento para erradicacdo do H. pylori tem influéncia no nimero de eosinofilos
duodenais em pacientes dispépticos funcionais H. pylori positivos?
A populacdo de eosinofilos duodenais tem influéncia na intensidade dos sintomas

dispépticos, antes e apos o tratamento de erradicacao do H. pylori?

Hipotese

O numero de eosindfilos duodenais vai reduzir ap6s o tratamento de erradicacdo do H.

pylori.
O numero de eosindfilos duodenais vai reduzir em pacientes que apresentarem melhora

sintomética apos o tratamento para erradicacdo do H. pylori.
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Objetivos
PRINCIPAL
Avaliar o efeito do tratamento de erradicacéo da infecgéo pelo H. pylori na populacéo de
eosinofilos da mucosa duodenal, e avaliar a relacdo da populacéo de eosinéfilos duodenais com

os sintomas da dispepsia funcional, através da analise secundéaria de estudo clinico randomizado,

duplo cego, controlado com placebo.

SECUNDARIOS

Avaliar a evolucdo da populacdo de eosindfilos duodenais nos pacientes que efetivamente
erradicaram o H. pylori com o tratamento versus os pacientes tratados que ndo erradicaram a

bactéria.

Avaliar se o nimero de eosindfilos na mucosa duodenal tem influéncia nos diferentes

subgrupos de dispepsia funcional (tipo dor epigastrica e tipo desconforto pds prandial)

Avaliar se variaveis demograficas e ambientais tém influéncia na populacéo de eosintfilos

da mucosa duodenal.
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Introduction

While the pathophysiology of functional dyspepsia remains poorly understood, several
mechanisms have been implicated, including alterations in the brain-gut axis, impaired gastric
motility, visceral hypersensitivity, psychosocial factors, and increased acid secretion. Recent
studies have increasingly highlighted the role of inflammatory infiltrates in the duodenal mucosa,

such as eosinophils and mast cells, even at low densities, as potential pathophysiological factors
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in this condition, though findings have been controversial.** These inflammatory infiltrates
typically occur without significant endoscopic changes or noticeable microscopic structural

alterations in the duodenal villi and crypts.

Duodenal eosinophils are associated with intestinal parasites and food allergies,® and has
been implicated as a potential factor in the etiology of functional dyspepsia,®’ possibly by
causing changes in the motility and sensitivity of the digestive tract, as observed in studies with
animal models.? Its relationship with H. pylori is little known, having been evaluated only as a
secondary finding in some studies, with controversial results.»*° To our knowledge, no studies
have evaluated the impact of H. pylori treatment on the population of eosinophils in the
duodenum. In a previous study conducted by our group, which is currently being prepared for
publication, we identified a direct association between the severity of dyspeptic symptoms and
eosinophilic infiltration in the duodenal villi. Notably, this association was not found at the base

of the duodenal mucosa.

This study aims to evaluate the potential association between H. pylori treatment and
duodenal villi eosinophils. Additionally, it seeks to assess the impact of duodenal villi eosinophils
on the severity of dyspeptic symptoms over a 12-month follow-up period. Furthermore, we intend

to investigate the influence of demographic factors on eosinophil in duodenal villi.

Methods

Study design and participants

We use data from our previous study HEROES Trial (Helicobacter Eradication Relief Of
Dyspeptic Symptoms),t! an industry-independent, double-blind, placebo-controlled, randomized
trial (ClinicalTrials. gov Identifier: NCT00404534) which tested the efficacy of H. pylori

treatment on functional dyspepsia symptoms. The present study aims to evaluate a possible
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influence of H. pylori treatment in duodenal eosinophils infiltration and the influence of duodenal
villi eosinophil population in dyspeptic symptoms severity. The clinical, endoscopic, and
histologic variables for this study were previously determined, collected in accordance with the

protocol, and are registered at ClinicalTrials.gov.

This study was conducted in a single academic hospital, the Hospital de Clinicas de Porto
Alegre (HCPA,; Porto Alegre, Brazil). Community-based and primary care patients of both sexes
were consecutively enrolled in the randomized clinical trial (RCT) if aged 18 years or older,
having a diagnosis of functional dyspepsia according to the Rome Il criteria, and H. pylori
positivity. In the present study we included 16 consecutive subjects from each group of
randomizations of HEROES Trial (16 from antibiotics group and 16 from placebo group) that
perform upper gastrointestinal endoscopy at baseline and 12 months after treatment and with
duodenal biopsy samples collected. The complete exclusion criteria can be found in detail

elsewhere.?

Study Procedures

Subjects were recruited in the HEROES Trial between November 2006 and June 2008.
At the screening visit medical history, demographic data evaluation, and physical exam were

performed .

In HEROES Trial were included patients of either sex if they were 18 years or older and
had a diagnosis of H. pylori infection and functional dyspepsia according to the Rome IlI
International Consensus criteria. Were excluded patients with predominant symptoms of
heartburn or irritable bowel syndrome; alarm symptoms; history of peptic ulcer, upper
gastrointestinal tract surgery, or biliary colic; previous treatment for eradication of H. pylori;

known allergies to study medication; serious comorbidities; or alcohol or drug abuse. Use of
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antibiotics or bismuth during the 4 weeks before enrollment, proton pump inhibitors during the
2 weeks before enrollment, or treatment with histamine-2 receptor blockers in the week before
enrollment were not permitted. Were also excluded women of childbearing potential; patients
unable to answer the study questionnaires; patients with endoscopic findings other than gastritis,

duodenitis, or hiatal hernia; and patients unwilling or unable to provide consent.

Subjects who met the inclusion criteria and did not present exclusion criteria were
referred for laboratory tests and upper gastrointestinal endoscopy, with gastric and duodenal
biopsy samples collected. The severity of the dyspeptic symptoms was evaluated by the PADYQ
questionnaire (Porto Alegre Dyspeptic Symptoms Questionnaire).!? This 11-item validated
instrument evaluates the three most important symptoms of functional dyspepsia (upper
abdominal pain, abdominal distension, and early satiety), also nausea and vomiting, in the
previous 30 days. This procedure allows assessing the severity of each symptom by its frequency,
intensity, and duration. In this questionnaire, the severity of symptoms varies from 0 (absence of
symptoms) to 44 (severe symptoms) points, and subjects with more than 7 points are considered
dyspeptic. After 12 months of treatment, patients were submitted to a second upper
gastrointestinal endoscopy, and evaluated for dyspeptic symptoms severity (PADYQ). In the

present study, patients from the HEROES trial were selected in a consecutive manner.

Endoscopies were performed at HCPA. Two experienced endoscopists performed the
endoscopic procedures. In cases of disagreement in endoscopic diagnoses between the first two
examiners, a third endoscopist was consulted. Three biopsy specimens were obtained from the
body of the stomach, 3 from the antrum, 2 from the incisura angularis, and 2 from the second
portion of duodenum. One specimen from each gastric anatomical region was used for the urease

test, and the others were used for histologic examination.

Two pathologists performed histologic exams. The severity of histological gastritis was

graded according to the updated Sydney System.*® The positivity of H. pylori was evaluated by
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urease test and gastric histology (Hematoxilina & Eosina e Giemsa), and was required to be
positive by both methods. In case of disagreement between results, another pathologist defined

the diagnosis.

Duodenal samples were stained with Hematoxylin-eosin. The eosinophil count in the
duodenal mucosa was performed in one high-power field (HPF) from the duodenal villi, selected
based on peak eosinophil concentration (“hot spot”). All slides were evaluated by experienced
pathologists, blinded to group of treatment, time of biopsy collection, gastric histology findings,
and patients’ symptoms. We chose to exclusively count the eosinophils in the duodenal villi due
to the results found in a previous study by our research group, which is currently in the

publication process

The duodenal villi eosinophils were evaluated, at baseline and 12 months after treatment,
between the two groups of H. pylori treatment, and by symptoms improvement at the end of
follow-up. Patients were considered to have achieved symptoms improvement if they had a

reduction of at least 50% in the PADYQ score by the end of the follow-up.!!

Duodenal villi eosinophils were also evaluated for baseline symptoms severity according
to PADYQ questionnaire as a categorical variable, divided into two groups: up to 22 and higher

than 22.

Duodenal villi eosinophils were also evaluated by demographic variables.

Statistical analysis

The variables were analyzed using the SPSS program (Statistical Package for Social
Sciences) version 21.0; p-values<0.05 (two-tailed) were considered statistically significant. The
mean (z standard error) per HPF was used to evaluate eosinophils according to the variables. The
mean duodenal villi eosinophils per HPF, measured at baseline and 12 months after treatment,

37



was compared between treatment groups and with symptom improvement. The variation was
determined by comparing the counts at 12 months post-treatment with the baseline counts, where

positive results indicated an increase and negative results indicated a decrease.

Categorical variables were assessed using the chi-square test. Quantitative variables were
compared between two groups using Student’s t-test or Mann-Whitney U test, depending on the
results of the Shapiro-Wilk normality test. For comparisons involving quantitative variables with
more than two groups and asymmetric continuous variables, the Kruskal-Wallis test was
employed. The Wilcoxon signed-rank test was used for paired data. The Spearman correlation
test assessed the relationships between variables. Additionally, an age-adjusted multivariate
analysis was conducted to evaluate variables significantly associated with duodenal eosinophils,

including all variables with a p-value < 0.10 from univariable analysis.

Ethical Considerations

This study is registered in the Institutional Review Board (Hospital de Clinicas de Porto
Alegre/Universidade Federal do Rio Grande do Sul) under number GPPG 2019-0578 (CAAE:
20014719.3.000.5327) and was approved on October 11, 2019 (approval number: 3,632,831).
The project is linked to the HEROES study, which was already approved by the Review Board
of the Hospital de Clinicas de Porto Alegre (GPPG 05-422), for which all patients signed the

Informed Consent Form (ICF), authorizing the use of their data in future research.

The project was developed in accordance with Resolution 466/12 of the National Health

Council, which regulates ethical aspects of research involving human subjects in Brazil.

In the present study, data from medical records and paraffin blocks from duodenal
biopsies of patients from the HEROES study were used. There was no direct patient interaction,

recruitment, or intervention, justifying the absence of a new Informed Consent Form. This study
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presents a common risk associated with all research involving human subjects: the risk of breach
of confidentiality. Therefore, while researchers are committed to doing their best to protect
participants' privacy, the risk of breach of confidentiality, even if inadvertent and unintentional,
must be acknowledged. As a potential benefit, the study is expected to contribute to a better
understanding of the role of duodenal eosinophils in functional dyspepsia, which could help

improved treatment strategies for patients with this condition.

The researchers are also committed to preserving the institutional information collected
in databases of the Hospital de Clinicas de Porto Alegre, and they agree that this information will
be used solely for the execution of the present project. The information will be disclosed only in

an anonymized form.

Results

Thirty-two patients from the HEROES Trial were included, 16 from antibiotic group and

16 from placebo group (Figure 1).1!

Women accounted for 87.5% of the sample, 81.2% were white and the mean age was
44.75 years. The baseline characteristics of the two groups of treatment showed no statistically
significant difference, except for smoking status (p= 0.032)- Table 1. There was the loss of one
sample collected 12 months after treatment, from the placebo group, due to an inadequate

material of duodenal biopsy.
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1151 screened for

dyspepsia
309 Exclude
294 Owing to exclusion criteria
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Figure 1. Flow of participants in HEROES trial (continuous line) and present study (dashed line).



Table 1. Baseline characteristics of the study patients, stratified according to treatment group

Total Antibiotics Placebo
Variable N= 32 n=16 n=16
Age (years) — Mean = SD 44.75 + 9.88 47.87 +£10.18 41.62 + 8.80
Sex — n (n%)
Male 4 (12.5%) 3 (18.8%) 1 (6.2%)
Female 28 (87.5%) 13 (81.2%) 15 (93.8%)
Color —n (n%)
White 26 (81.2) 14 (87.5) 12 (75.0)
Non white 6 (18.8) 2(12.5) 4 (25.0)
BMI — Mean + SD 26.05+3.91 26.29 £2.94 25.82+4.78
Education (N=31*) — n (n%)
< 10 years 17 (54.8) 8 (53.3) 9 (56.2)
> 10 years 14 (45.2) 7 (46.7) 7 (43.8)
Marital status
Single or without partner 16 (50.0) 8 (50.0) 8 (50.0)
Married or with partner 16 (50.0) 8 (50.0) 8 (50.0)
Income (R$/ month) — mean + SD 1322.78 + 875.73 1396.19 + 926.94 1249.38 + 845.11
Use of NSAIDs —n (n%)
No 29 (90.6) 13 (81.2) 16 (100.0)
Yes 3(9.4) 3(18.8) 0 (0.0
Smoking status —n (n%)
Never smoked 17 (53.1) 5(31.2) 12 (75.0)
Current/former 15 (46.9) 11 (68.8) 4(25.0)
Alcohol consumption—n (n%)
No consumption 27 (84.4) 12 (75.0) 15 (93.8)
Current/ former 5(15.6) 4(25.0) 162
Local tea drinking (Mate) — n (n%)
13 (40.6) 7 (43.8) 6 (37.5)
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No 19 (59.4) 9 (56.2) 10 (62.5)
Yes

Coffee drinking—n (n%)

No 8 (25.0) 4 (25.0) 4 (25.0)
Yes 24 (75.0) 12 (75.0) 12 (75.0)
?:ZSYQ;#— Mzzzpjzs I 23.09 * 6.63 24.06 +5.81 22.13+7.43
Functional dyspepsia subtype —n (n%)
EPS 16 (50.0) 8 (50.0) 8 (50.0)
PPDS 16 (50.0) 8 (50.0) 8 (50.0)
Duodenal endoscopic fingdings —n
(n%)
Normal 30 (93.8) 15 (93.8) 15 (93.8)
Enanthematous 1(3.1) 1(6.2) 0(0.0)
Erosive 1(3.1) 0 (0.0) 1(6.2)

SD - standard deviation. BMI — body mass index. EPS — Epigastric pain syndrome. PPDS — Postprandial distress syndrome.
PADYQ — Porto Alegre Dyspeptic Symptoms Questionnaire. *reduced N by missing data.

Main Outcomes

Two patients in the antibiotics group did not eradicate H. pylori, resulting in an
eradication rate of 87.5%. All patients in the placebo group remained H. pylori positive by the

end of the follow-up.

Mean duodenal villi eosinophils [Mean (x standard error) Eosinophils (Eos) per high
power fields (HPF)] were similar between antibiotics and placebo groups at baseline [6.56 (+
1.67) Eos/HPF vs 5.13 (x 1.81) Eos/HPF; p= 0.184] and after 12 months of follow-up [5.00 (+
0.75) Eos/HPF vs 4.00 (+ 0.74) Eos/HPF; p= 0.338]. Both groups demonstrated a slight reduction
in duodenal villi eosinophils at the end of follow-up [-1.56 (+ 1.66) Eos/HPF vs -1.13 (x 1.45)

Eos/HPF; p=0.232]- Table 2.
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When assessing duodenal villi eosinophils based on H. pylori status after 12 months of
follow-up (regardless of treatment group), the results were similar of those observed according
to treatment group. Patients who successfully eradicated H. pylori and those who remained

positive showed a decrease in eosinophil infiltration in the duodenal villi — Table 2.

Table 2. Duodenal villi eosinophils at baseline an at the end of follow-up, according to treatment group
and H. pylori status.

Eosinophil/ HPF Eosinophil/ HPF Eosinophil/ HPF
Variable N = 31% Baseline End of follow-up Variation
Mean + SE Mean + SE Mean + SE
Treatment group
Antibiotics 16 6.56 + 1.67 5.00 £ 0.75 -1.56 + 1.66
Placebo 15* 513+1.81 4.00£0.74 -1.13+1.45
P value* 0.184 0.338 0.232
H. pylori status at the
end of follow-up
Negative 14 7.21£1.85 5.50 £ 0.77 -1.71 +£1.90
Positive 17 4.76 + 1.61 3.71+ 0.68 -1.06 £ 1.28
P value* 0.054 0.059 0.377

Abbreviations: HPF — high power fields, End of Follow-up, SE — standard error. *Mann-Whitney U Test. # reduced
N by missing data.

The proportion of patients with dyspeptic symptoms improvement in the antibiotics group
was 50.0%, and in placebo group was 37.5% (p = 0.722). These results are similar with those
from the HEROES trial, which reported 49% improvement in the antibiotics group compared to

36.5% in the placebo group.

Patients from the two treatment groups were grouped to assess the variation of duodenal
villi eosinophils in terms of symptomatic improvement at the end of follow-up. Patients who
showed symptomatic improvement had similar baseline duodenal villi eosinophil compare to

those who did not (6.15 + 2.08 vs 5.67 £ 1.51; p= 0.722), as well as after follow-up (3.77 £ 0.67

43



vs 5.06 = 0.76; p= 0.293). The variation of eosinophil infiltration were similar between both

groups (-2.38 + 1.86 vs -0.61 + 1.33, p=0.417)- Table 3.

Table 3. Duodenal villi eosinophils count at baseline and at the end of follow-up, according to symptoms
improvement.

Eosinophil/ HPF Eosinophil/ HPF Eosinophil/ HPF

Variable N = 31% Baseline End of follow-up Variation
Mean + SE Mean + SE Mean + SE
Symptoms
improvement
Yes 13* 6.15 +2.08 3.77 £ 0.67 -2.38 +1.86
No 18 5.67+ 151 5.06 £ 0.76 -0.61+ 1.33
P value* 0.722 0.293 0.417

Abbreviations: HPF — high power fields. SE — standard error. *Mann-Whitney U test. # reduced N by missing data.

We analyzed patients with and without symptom improvement according to their
treatment groups. Patients of antibiotics group who showed symptom improvement at the end of
follow-up demonstrated a significant reduction in duodenal villi eosinophils, decreasing from
8.50 ( 3.14) Eos/HPF to 3.75 (+ 2.74) Eos/HPF (p = 0.042). In contrast, patients who received
placebo exhibited an increase in duodenal villi eosinophils, rising from 2.40 (£ 0.60) Eos/HPF to
3.80 (x 0.66) Eos/HPF (p = 0.038). The difference in the variation of the two groups was
statistically significant (p = 0.002). There was no difference in the variation of eosinophil among
patients without symptoms improvement by the end of follow-up, regardless of treatment group

(p=0.408)- Table 4.
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Table 4. Duodenal villi eosinophils count at baseline and at the end of follow-up, according to symptoms
improvement at the end of follow-up and treatment group.

Eosinophil/HPF Eosinophil/HPF  Eosinophil/HPF P Value*

Variable N Baseline End of follow-up Variation R
31# ows
Mean + SE Mean + SE Mean + SE
With symptoms
improvement
Treatment group
Antibiotics 8 8.50+3.14 3.75+1.05 -4.75+2.74 0.042
Placebo 5% 2.40 £0.60 3.80 £ 0.66 1.40 +0.24 0.038
P value** Columns 0.228 0.724 0.002
Without symptoms
improvement
Treatment group
Antibiotics 0.246
8 4,62 +£0.98 6.25+0.94 1.62+1.18
Placebo 0.810
10 6.50 + 2.64 410+1.08 -2.40 £2.09
P value** Columns 0.460 0.083 0.408

Abbreviations: HPF — High Power Field, EFU — End of Follow-up. SE — standard error. *Wilcoxon. **Mann-
Whitney U test. # reduced N by missing data.

We also analyzed patients with and without symptom improvement based on their H.
pylori status at the end of follow-up. Patients who experienced symptom improvement and
successfully eradicated H. pylori showed a reduction in duodenal villous eosinophils, decreasing
from 9.43 (+ 3.47) Eos/HPF to 4.14 (£ 1.12) Eos/HPF, with a trend to statistical significance (p
=0.068). In contrast, patients who remained H. pylori positive exhibited an increase in duodenal
villi eosinophils, rising from 2.33 (+ 0.49) Eos/HPF to 3.33 (£ 0.71) Eos/HPF, also with a trend

to statistical significance (p = 0.084). The difference between the eosinophil variation of the two
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groups was statistically significant (p = 0.008). Among patients who did not show symptomatic
improvement, there was no difference in the variation of eosinophils between those who tested
negative for H. pylori and those who remained positive at the end of follow-up (p=0.328)- Table

5.

Table 5. Duodenal villi eosinophils count at baseline and at the end of follow-up, according to symptoms
improvement and H. pylori status at the end of follow-up.

Eosinophil/HPF Eosinophil/HPF  Eosinophil/HPF P Value*

Variable » Baseline End of follow-up Variation

31" Rows
Mean + SE Mean + SE Mean = SE
With symptoms
improvement
H. pylori status at the end
of follow-up
Negative 7 9.43 + 3.47 414 +1.12 -5.29+3.11 0.068
Positive 6" 2.33+0.49 3.33+£0.71 1.00 £0.45 0.084
P value** Columns 0.128 0.836 0.008
Without symptoms
improvement
H. pylori status at the end
of follow-up
Negative 0.246
7 5.00 +£1.05 6.86 +0.83 1.86 £1.33
Positive 0.810
11 6.09 +2.42 3.90 £0.99 -2.18+1.91
P value** Columns 0.246 0.020 0.328

Abbreviations: HPF — High Power Field, EFU — End of Follow-up. SE — standard error. *Wilcoxon. **Mann-
Whitney U test. # reduced N by missing data.

Secondary Outcomes

The baseline duodenal villi eosinophil count was assessed in relation to demographic

data, the severity of dyspeptic symptoms, and the type of functional dyspeptic syndrome.
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Patients were categorized into two groups based on baseline symptom severity: PADYQ
score <22 and PADYQ score >22. The duodenal villi eosinophil was 5.54 (+ 1.29) Eos/HPF for
the lower symptom severity group and 6.50 (x 2.87) Eos/HPF for the higher symptom severity

group, p=0.346- Table 6.

The subtype of dyspeptic syndrome was self-reported by patients during their initial visit,
based on the predominant symptom. No significant difference was found in duodenal villi
eosinophils between the two dyspeptic syndromes—epigastric pain syndrome and postprandial

distress syndrome (p=0.669) — Table 6.

Duodenal villi eosinophils were significantly higher in smokers and former smokers
compared to nonsmokers (p = 0.037). Patients aged 50 years or older also had significant more
duodenal villi eosinophils than those under 50 (p = 0.009). Furthermore, patients reporting
alcohol consumption (more than 14 weekly doses for men and more than 7 weekly doses for
women) exhibited a trend toward higher duodenal villi eosinophils compared to non-users (p=

0.068)- Table 6.

Table 6. Duodenal villi eosinophil count according to baseline characteristics.

Total Duodenal villi eosinophil/HPF P value*
Age (years)
<50 21 3.62+0.81 0.009
>50 11 9.91+273
Sex
Male 4 10.50 + 5.42 0.230
Female 28 511+ 1.11
Color
White 26 6.42 +1.41 0.225
Non white 6 3.00+ 1.15
BMI 0.145
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<25 14

5.14+1.95
>
225 18 6.28 +1.49
Education**
< 10 years 17 6.12 + 1.65 0.518
> 10 years 14 5.50 + 1.87
Marital status
Single or without partner 16 6.00 + 1.91 0.515
Married or with partner 16 5.56 + 1.45
Income (R$/ month)
< 1140.00 19 6.63+1.80 0.570
> 1140.00 13 4.54+1.24
Use of NSAIDs
No 29 5724122 0.538
Yes 3 6.33+5.36
Smoking status
Never smoked 17
3.58+£1.01 0.037
Current/former 15 8.27 +2.10
Alcohol consumption
No consumption 27 4.70+1.06 0.068
Current/ former 5 11.60£4.43
Local tea drinking (Mate)
No 13 4.00+£1.23 0.147
Yes 19 7.00 +1.77
Coffee drinking
Yes 24 5.50 +1.26
Score of dyspeptic symptoms
(PADYQ)
<
=22 12 7.08+2.15 0.346
o2z 20 5.00 + 1.39
Functional dyspepsia subtype
EPS 16
444 +1.12 0.669
PPDS 16 7.12 +2.06

SE - standard error. BMI — body mass index. EPS — Epigastric pain syndrome. PPDS — Postprandial distress
syndrome. PADYQ — Porto Alegre Dyspeptic Symptoms Questionnaire. *Mann-Whitney U test. **reduced N by
missing data.
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In the multivariate regression analysis, adjusted by age, smoking status, alcohol
consumption and baseline symptoms scores, there was only a trend of higher duodenal villi

eosinophils with older age (p=0.086).

Discussion

The results of this study demonstrated that treatment for H. pylori had no significant
impact on duodenal villi eosinophils. And the improvement of dyspeptic symptoms did not
correlate with changes in eosinophils in the duodenal villi. There was a trend of increasing

eosinophils in the duodenal villi with advancing age.

Histological changes from H. pylori infection in the gastric mucosa have been extensively
studied.** Lymphocyte and neutrophilic infiltrate in the gastric mucosa occur in almost 100% of
the infected individuals. Eosinophilic infiltrates are also observed in gastric mucosa in H. pylori
positive patients. Eosinophils, in addition to participating in the inflammatory response against
the bacteria, are likely to play a role in the maintenance and recovery of gastric mucosal
integrity.’®> However, little is known about the influence of H. pylori infection on duodenal
mucosa histology. A study carried out prior to the evaluation of H. pylori as an important
gastroduodenal pathogen demonstrated an increase in the duodenal eosinophils count in subjects
with duodenal ulcers,*® which is strongly associated with gastric H. pylori infection.!” Other
study, and one previous study conducted by our research group, found, as a secondary finding, a
significantly higher duodenal eosinophils count in H. pylori positive subjects than in H. pylori
negative ones.® However, other studies showed no association between H. pylori and the
duodenal eosinophil count, but also as a secondary finding.®#1° To the best of our knowledge,

the present study was the first to evaluate the role of H. pylori treatment on duodenal eosinophils.
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Duodenal eosinophils has been implicated as a potential etiological factor in functional
dyspepsia.?® Studies have shown that after antigen presentation, type-2 helper cells recruit
eosinophils and mast cells to sites of inflammation, and their activation leads to release of pro-
inflammatory mediators, causing tissue damage, epithelial barrier dysfunction,?! and impairment
of enteric nerve function.?? This increased immune cell activation, as well as increased duodenal
permeability, may be associated with delayed gastric emptying.?® Low-grade inflammation could
also lead to disturbed gastrointestinal motility and visceral sensitivity via dysregulation of the
neuro-immune system. Evidence shows that immune cells interact with enteric nerves to

influence gastrointestinal function.

The assessment of duodenal eosinophils differs in studies.?® Most studies count
cells/HPF, although and some use cells/fmm?. Authors used three, five or seven non-overlapping
HPFs,'?! selected randomly or by peak eosinophil concentration (“hot spots”). The role of
degranulated eosinophils has been emphasized as they appear to be more closely associated with
dyspeptic symptoms.?>2¢ Another problem regarding eosinophil counts is inter-examiner
agreement. Ceulemans et al,?” created a new counting method, using ImageScope software to
digitally select histological fields, with a significant improvement in the correlation between the
examiners. The present study used one “hot spot” HPF from the villi, using conventional
microscopes, based on a previous study from our research group, that showed better correlation
with dyspeptic symptoms than eosinophils from the duodenal mucosal base. Since the counting
was performed exclusively in the duodenal villi, we used only one high-power field in the peak

eosinophil concentration (“hot spot”).

Although, in the present study, H. pylori treatment did not show an overall influence on
eosinophils in the duodenal villi, a subgroup of patients with symptoms improvement after
antibiotic treatment showed a significant reduction in duodenal villi eosinophils, suggesting that

the involvement of H. pylori in functional dyspepsia symptoms may occur through the
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modulation of duodenal eosinophils. And another subgroup of patients, also with symptoms
improvement, treated with placebo showed an increase in duodenal villi eosinophils, suggesting
that other factors, unrelated to H. pylori or dyspeptic symptoms, may also influence duodenal
eosinophils. These findings may be influenced by the small number of patients in each subgroup,
meaning that the results should be interpreted with caution, and further research with larger

sample sizes might be needed to better understand these possible associations.

Many factors might influence in duodenal eosinophil infiltration, such as different
lifestyles and dietary factors,? food-induced immune activation?® and genetic factors.?® Other
studies, including our previous study in process of publication, showed an association with
smoking,® that may be explained by smoking potential impact on intestinal permeability and

duodenal microbiota.3%3!

The strength of our study derives from our inclusion of a sample of the functional
dyspeptic subjects from the HEROES Trial,** which strictly used the Rome Il criteria for
inclusion and used two methods for the H. pylori diagnosis, ensuring an accurate diagnosis of
both functional dyspepsia and H. pylori status. Our samples were homogeneous, including only
functional dyspeptic patients, avoiding other diseases as confounding factors for the duodenal
eosinophil count. We collected demographic data from patients, allowing us to perform
multivariate analysis to increase the reliability of results. Duodenal villi eosinophil assessment
was performed by experienced pathologists. A validated questionnaire was used to obtain the
symptoms data. We evaluated the influence of H. pylori treatment and dyspeptic symptoms on
duodenal eosinophils through a clinical trial, allowing us to assess the variation in dyspeptic
symptoms and eosinophils at baseline and after 12 months of follow-up. In contrast, other studies

have conducted this assessment using a case-control design.>®

This study presents some limitations: the sample was predominantly women and it was

conducted in a single center, which may limit its external validity, though we believe the
51



predominantly white sample of European descent is representative of the Western population.
Our sample size was small, which likely limited the power to determine associations between
duodenal villi eosinophils and H. pylori and other demographic variables, such as smoking and
alcohol consumption. Nevertheless, the sample size is comparable to that of other studies in the
literature on this subject,? and was able to revealed a significant impact of H. pylori treatment
on duodenal villi eosinophils in a specific subgroup of patients. No parasitological stool
examination was conducted on the patients; however, most studies do not perform this test due

to its low sensitivity.

Conclusions

The results of this study demonstrated that H. pylori treatment and/or eradication had no
significant impact on eosinophils in the duodenal villi. Similarly, the improvement of dyspeptic

symptoms did not correlate with changes in eosinophils in the duodenal villi.
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Conclusao

Os resultados deste estudo evidenciaram que o tratamento e/ou erradicacdo do H. pylori
ndo teve impacto significativo na contagem de eosinéfilos nas vilosidades duodenais. Da mesma
forma, a melhora dos sintomas dispépticos nao se correlacionou com alteracdes nos eosinofilos
das vilosidades duodenais. Contudo, foi observado que um subgrupo de pacientes que
apresentaram melhora nos sintomas dispépticos apos o tratamento com antibi6ticos demonstrou
uma reducdo significativa na contagem de eosindfilos nas vilosidades duodenais ao final do

acompanhamento. Esses achados sugerem que, embora o tratamento de H. pylori em geral ndo
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influencie na populagéo de eosindfilos nos vilos duodenais, pode haver uma resposta especifica
em um subgrupo de pacientes que se beneficiam da terapia, refletindo uma possivel interagéo

entre a reducdo dos eosinéfilos e a melhora dos sintomas.

Nossos resultados ndo mostraram diferenca na contagem de eosinofilos nos vilos
duodenais entre os diferentes subtipos de sindromes dispépticas funcionais. No entanto,

observou-se uma tendéncia de associacdo diretamente proporcional com a idade dos pacientes.

Perspectivas / Consideracdes finais

Diversas hipoteses foram geradas a partir dos dados obtidos e, por isso, como principais

perspectivas do presente trabalho sugerimos:

a) Utilizar a mesma metodologia do estudo atual em populacdo maior de pacientes. Ja temos
dados disponiveis e laminas de patologia prontas para realizar a contagem de eosinofilos
duodenais de mais 126 pacientes dispépticos funcionais, antes e 12 meses apds o tratamento,
sendo 61 que receberam antibidticos e 65 que receberam placebo.

b) Avaliar o método de contagem dos eosindfilos duodenais que tenham melhor concordancia
entre os examinadores, utilizando a digitalizacdo das laminas e selecionando as areas de
contagem com auxilio de softwares.

c) Avaliar, com populacdo maior de pacientes, a influéncia de outros fatores associados aos
eosindfilos duodenais, como o tabagismo, micro-organismos e alergenos alimentares, e

outros fatores associados aos sintomas dispépticos, além dos eosinofilos e do H. pylori.

Anexo

ANEXO | (PADYQ) - QUESTIONARIO DE SINTOMAS DISPEPTICOS
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Com relacdo aos ultimos 30 dias

DOR

Qual a intensidade da dor abdominal (superior) na maioria dos dias neste periodo? ()
0. Ausente
1. Muito leve
2. Leve
3. Moderada
4. Forte
5. Muito forte
Qual a duragéao da dor na maioria dos dias neste periodo? ()
0. N&o se aplica
1. Alguns minutos (menos que 30 minutos)
2. Menor que 2 horas
3. Maior que 2 horas
Com que frequéncia os Sr./Sra. apresentou dor abdominal nos Gltimos 30 dias? ()
0. N&o se aplica
1. Raramente
2.1 a 2 dias/semana
3. Quase diariamente
4. Diariamente

ESCORE TOTAL DOR (méaximo 12 pontos)

NAUSEAS/VOMITOS

Quial a intensidade das nduseas na maioria dos dias deste periodo? ()
0. Ausente
1. Muito leve
2. Leve
3. Moderada
4. Forte
5. Muito forte
Qual a duracéo aproximada da maioria dos episodios de nauseas? ()
0. Néo se aplica
1. Alguns minutos (menos que 30 minutos)
2. Menor que 2 horas
3. Maior que 2 horas
Com que frequéncia o Sr./Sra. apresentou nauseas nos ultimos 30 dias? ()
0. Néo se aplica
1. Raramente
2.1 a2 dias/semana
3. Quase diariamente
4. Diariamente
Com que frequéncia o Sr./Sra. apresentou vomitos nos ultimos 30 dias? ()
0. Néo se aplica
1. Raramente
2.1 a2 dias/semana
3. Quase diariamente
4. Diariamente

ESCORE TOTAL NAUSEAS/VOMITOS: (méximo 16 pontos)

DISTENSAO/SACIEDADE

Qual a intensidade da sensacio de distensiao (“estufamento”/inchaco) nos ultimos 30 dias? ()

0. Ausente
1. Muito leve
2. Leve
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3. Moderada
4. Forte
5. Muito forte
Qual a duracgéo destes episodios nestes periodos? ()
0. N&o se aplica
1. Alguns minutos (menos que 30 minutos)
2. Menor que 2 horas
3. Maior que 2 horas

Com que frequéncia os Sr./Sra. apresentou esses episodios de distensdo/inchaco no abdémen superior nos

ultimos 30 dias? ()
0. N&o se aplica
1. Raramente
2. 1a 2 dias/semana
3. Quase diariamente
4. Diariamente

Com que frequéncia o Sr./Sra. apresentou sensacao de estar com o estbmago cheio logo apds comecar a comer,

nos Ultimos 30 dias? ()
0. Sem saciedade precoce
1. Raramente
2. 1a 2 dias/semana
3. Quase diariamente
4. Diariamente

ESCORE TOTAL DISTENSAO/SACIEDADE

PONTUACAO TOTAL DOS SINTOMAS DISPEPTICOS:

(méaximo 16 pontos)

(méaximo 44 pontos)

60



	Introdução
	Revisão bibliográfica
	Eosinófilos
	Figura 1. Eosinófilos duodenais. Coloração Hematoxilina-Eosina (amostra do estudo).
	Helicobacter pylori (H. pylori)
	Dispepsia Funcional
	Dispepsia funcional e eosinófilos duodenais
	Figura 2. Eosinófilos duodenais e dispepsia funcional.24
	Figura 3. Mecanismo de ativação dos eosinófilos.25
	Infecção gástrica pelo H. pylori e eosinófilos duodenais
	Tabela 1. Eosinófilos duodenais por status H. pylori (estudos prévios).
	Figura 4. Eosinófilos nos vilos duodenais de acordo com o status do H. pylori.
	Figura 5. Três métodos de contagens de eosinófilos avaliados por Ceulemans et al.32
	Figura 6. Eosinófilos nos vilos duodenais, de acordo com intensidade dos sintomas dispépticos

	Referências
	Justificativa
	Questão da pesquisa
	Hipótese
	Objetivos
	Artigo em inglês
	Conclusão
	Perspectivas / Considerações finais
	Anexo
	Anexo I (PADYQ) - Questionário de Sintomas Dispépticos


