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RESUMO

Introducdo: A doenca inflamatéria intestinal (DIl) € um grupo de doencas
caracterizado por inflamacéo de natureza crbnica e etiologia multifatorial, constituido
principalmente pela doenga de Crohn e pela retocolite ulcerativa. Tais doencgas
comprometem preferencialmente individuos jovens em fase produtiva, tem curso
flutuante com fases de remissdo e atividade, e frequentemente apresentam
comportamento clinico agressivo, com impacto na qualidade de vida. O Clostridium
difficile € um bastonete gram positivo, produtor de esporos, ubiquo na natureza e
representa causa importante de diarreia associada ao uso de antimicrobianos, através
da producéo das toxinas A e B. A literatura tem relatado maior ocorréncia da infeccéo
por C. difficile (ICD) em pacientes com DII, o que aumenta o risco de recorréncia da
DIl e pior evolucdo. Objetivo: Avaliar a prevaléncia, os aspectos epidemiol6gicos, 0s
fatores associados e a evolucao clinica da infeccdo por C. difficile em pacientes
ambulatoriais com DIl. Métodos: Neste estudo prospectivo longitudinal, realizado
entre outubro de 2013 a julho de 2016, com 120 pacientes com DIl (55% apresentando
colite) e 40 controles ndo-DIl foram avaliados para ICD, através de andlise de
amostras fecais para pesquisa de toxinas do C. difficile, através do teste de ELISA.
Foi avaliado fatores de riscos associados a ICD. A regressédo multivariada foi realizada
para identificar preditores de ICD. Resultados: A proporcéo de pacientes com ICD foi
significativamente maior em pacientes com DIl em atividade que DIl em remisséo
(28,8% vs. 5,6% vs. 0%, respectivamente, p = 0,001). Feminino (OR = 1,39, IC 95%,
1,13-17,18), idade mais jovem (OR = 0,77, IC 95%, 0,65-0,92), tratamento com
esterdides (OR = 7,42, IC 95%, 5,17-40,20) e terapia com infliximabe (OR = 2,97, IC
95%, 1,99-24,63) foram independentemente associados com ICD. Houve aumento
nas probabilidades de ter ICD em pacientes com prednisona. Conclusdes: A ICD é
uma condicdo altamente concorrente em pacientes com DIl apresentando
exacerbacéo de colite a nivel ambulatorial. O sexo feminino, a idade mais jovem, a
terapia com infliximabe e o uso de esterbides foram associados de forma
independente a co-ocorréncia de ICD. A maioria dos pacientes com ICD apresentaram
doenca leve a moderada e o tratamento com vancomicina foi muito efetivo, parecendo

reduzir o risco de complicagBes graves relacionadas a ICD.

Palavras-chave: Doencga inflamatoria do intestino. Clostridium difficile. Colite



ABSTRACT

Introduction: Inflammatory bowel disease (IBD) comprises a group of diseases of
multifactorial etiology, characterized by chronic and progressive inflammation of the
gastrointestinal tract, consisting mainly of Crohn's disease and ulcerative colitis.
Clostridium difficile is a gram-positive, spore-producing rod that is ubiquitous in nature
and is an important cause of diarrhea associated with the use of antimicrobials and in
immunocompromised patients. The literature has reported a higher occurrence of
Clostridium difficile infection (CDI) in patients with IBD, leading to significant morbidity
and mortality. Objective: To evaluate the prevalence, epidemiological aspects and
clinical evolution of CDI in outpatients with recurrent IBD. Methods: In this prospective
longitudinal study, conducted between October 2013 and July 2016, 120 patients with
IBD (55% with colitis flare) and 40 non-IBD controls were evaluated for CDI by
searching for toxins A and B in feces fresh by ELISA. All patients with CDI were treated
with oral vancomycin and followed up for an additional six months. Multivariate
regression was performed to identify predictors of CDI. Results: The proportion of
patients with CDI was significantly higher in patients with active IBD than in those with
IBD in remission or in non-IBD controls (28.8% vs. 5.6% vs. 0%, respectively, p =
0.001). Females (OR = 1.39, 95% CI, 1.13-17.18), younger age (OR = 0.77, 95% ClI,
0.65-0.92), steroid treatment (OR = 7.42, 95% CI, 5.17-40.20) and infliximab therapy
(OR = 2.97, 95% CI, 1.99-24.63) were independently associated with CDI. There was
a dose-related increase in odds of having CDI in patients using prednisone. All patients
treated with vancomycin responded to therapy, but 21% had recurrent CDI and 16%
were hospitalized. Neither colectomy nor mortality was noticed.Conclusions: CDl is a
highly concurrent condition in outpatients IBD with colitis flare. Females, younger age,
infliximab therapy, and steroid use were independently associated with the co-
occurrence of IBD. Most patients with CDI had mild to moderate disease and
vancomycin treatment was very effective, seeming to reduce the risk of serious

complications related to CDI.

Keywords: Inflammatory bowel disease. Clostridium difficile. Colitis.
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1 INTRODUCAO

1.1 Infecgédo por Clostridium difficile (ICD)

O Clostridium difficile (C. difficile) € um bastonete Gram-positivo, anaerobio,
formador de esporos e com a capacidade de produzir duas toxinas, enterotoxina A e
citotoxina B que causam colite. Atualmente, a infeccédo por C. difficile € a principal
causa de morte por infec¢Bes gastrointestinais nos Estados Unidos e é a causa mais
comum de diarreia adquirida no hospital (SURAWICZ et al., 2015).

O primeiro passo potencial na patogénese da ICD consiste no desequilibrio
da microbiota do célon por terapia antibidtica. Isto interfere com a resisténcia de
colonizagdo contra a ICD que é naturalmente conferida pela microbiota intestinal. Se
a exposicado a esporos de C. difficile ocorrer entdo, como é comum nos pacientes
nosocomiais, a colonizagcéo e a doenca podem seguir (LEFFLER & LAMONT, 2015;
MONAGHAN et al., 2015).

As toxinas atuam através da ligacdo a receptores no enterécito com
endocitose subsequente, o que leva a formacédo de poros e facilita ainda mais a
entrada intracelular das toxinas. I1sso é seguido por glicosilacdo de proteinas levando
a ruptura do citoesqueleto epitelial. Como resultado, ha afrouxamento das juncdes
intercelulares firmes, aumentando as perdas por secrecdo e causando diarreia
volumosa (ISSA et al., 2007; GIESEMANN et al., 2008). Além disso, a toxina A
também exerce um efeito citotoxico. Embora a maioria das cepas causadoras da

infeccéo por C. difficile (ICD) produzam as toxinas A e B, uma pequena fragéo da ICD
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€ causada por estirpes que produzem a toxina A (11% das infeccdes) ou toxina B
isoladamente (7% das infec¢des) (DRUDY et al., 2007).

O paradigma basico da infeccéo envolve primeiro, a perda de colonizacédo da
microbiota residente e estabelecimento de susceptibilidade (BUFFIE et al., 2012). Isso
geralmente é mediada pela exposi¢cdo aos antimicrobianos, que alteram a microbiota
intestinal tornando o individuo susceptivel (GERDING et al., 2014).

Uma vez que o C. difficile coloniza o intestino, o risco de desenvolvimento de
diarreia, ou de permanecer como portador, depende, além dos fatores de viruléncia
do patdgeno, das caracteristicas do hospedeiro, que desempenham papel marcante
na susceptibilidade a ICD. A resposta imune humoral é importante, pois 0s pacientes
sem anticorpos contra toxinas produzidas pelo C. difficile estdo em risco aumentado
de ICD, o que é bastante relevante para pacientes com doenca inflamatdria intestinal
(DII) e para individuos imunocomprometidos, que poderdo apresentar consequentes
desfechos adversos (HAINES et al., 2013; ABOU et al., 2014; JAIN et al., 2015). Além
destes fatores, exposicdo aos cuidados de saude, presenca de co-morbidade,
utilizacéo de inibidores da bomba de prétons, idade avancada, diminuicdo do estado
funcional, tém impacto no risco de ICD e / ou no curso clinico subsequente (KYNE et
al., 2000; ABOU et al., 2014; RAO et al., 2016). Pacientes com DIl apresentam
caracteristicas de risco distintas adicionais a esses fatores de risco tradicionais,
incluindo idade mais jovem, infec¢do adquirida a nivel ambulatorial e, muitas vezes, a
auséncia de exposicao a antibioticos imediatamente antes ao inicio da ICD (EPPLE,
2009).

A apresentacao classica da ICD leve e sintomatica inclui diarreia sem sinais
sisttmicos de infeccdo (BAGDASARIAN et al., 2015). Na endoscopia,

pseudomembranas podem estar presentes, embora sejam raras em pacientes com
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DIl (BEN et al., 2010). A ICD grave ocorre quando sinais de infec¢éo, tais como febre,
leucocitose e dano renal estdo presentes (COHEN et al., 2010). A infeccdo é
considerada como complicada quando ocorre hipotensédo, choque, ileo e / ou
megacolon toxico. Casos graves e complicados de ICD podem apresentar uma
morbidade significativa, requerer internacdo em unidade de terapia intensiva e, até
mesmo, colectomia (ABOU et al., 2014).

Os fatores de risco tradicionais para a aquisi¢do da ICD s&o o uso atual ou
recente de antibidticos, a hospitalizacdo recente, especialmente prolongada, a
residéncia em centros de cuidados a saude prolongados, a idade avancada e as co-
morbidades graves (MCDONALD et al., 2005). No entanto, ao longo dos ultimos anos,
novos subgrupos de pacientes foram observados serem mais predispostos a esta
infeccdo e também apresentarem maior morbidade e mortalidade decorrente da
mesma. Entre estes incluem os pacientes imunossuprimidos (incluindo aqueles com
neoplasias malignas, que recebem quimioterapia ou corticosterdide, ou apos
transplante de 6rgao sélido), individuos com doenca hepatica avancada, mulheres

gravidas ou em periparto e pacientes com DIl (VINDIGNI et al., 2015).

1.2 Tratamento da Infec¢ao por Clostridium difficile

Antibidticos frequentemente utilizados no tratamento da ICD incluem
metronidazol, vancomicina e fidaxomicina. O metronidazol é recomendado pelas
diretrizes mais recentes para ICD leve a moderada, apresentando eficicia similar a

vancomicina neste contexto (COHEN et al., 2010; NELSON et al., 2011; SURAWICZ
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et al., 2013). Contudo, alguns estudos demonstraram uma ma erradicacao da ICD
com metronidazol (MUSHER et al., 2005; JOHNSON et al., 2014). Por outro lado,
vancomicina é o antibiotico de escolha para ICD grave ou complicada. Além disso, em
pacientes adultos com DIl que foram tratados com vancomicina, observou-se uma
reducdo na taxa de colectomia (de 25%), menor readmissdo e tempo de
hospitalizagéo (ISSA et al., 2007; HORTON et al., 2014). Diretrizes para o0 manejo da
ICD, com base em estudos mais recentes, recomendam vancomicina como primeira
linha para todos pacientes com DIl e ICD (MEZOFF et al., 2011). Fidaxomicina ndo é
inferior a vancomicina na cura da ICD (LOUIE et al., 2011; CORNELY et al., 2012),
porém, a utilizacdo de fidaxomicina em pacientes com DIl e ICD nao foi estudada. O
uso atual da fidaxomicina é limitado principalmente devido ao seu alto custo quando
comparado ao metronidazol ou & vancomicina, além de nao estar disponivel no Brasil

(FU & WONG, 2016).

1.3 Doenca Inflamatéria Intestinal (DII)

As DIl compreendem a doenca de Crohn (DC) e a retocolite ulcerativa (RCU)
ou colite ulcerativa. Ambas séo afec¢des cronicas, incuraveis até o presente e que se
manifestam clinicamente com quadros que podem se estender por anos e décadas
com diarreia de evolucéo prolongada e recidivante, dor abdominal, perda de peso,
sangramento intestinal e, por vezes, com varias manifestacdes extra-intestinais. Por
outro lado, sdo doencas com algumas caracteristicas fisiopatologicas e clinicas

peculiares que as diferem tanto na evolucédo quanto na estratégia terapéutica, sendo,
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portanto, fundamental sua distin¢do durante acompanhamento médico (MARANHAO
et al., 2015).

Acredita-se que a etiopatogenia da doenca, apesar de ainda nao bem
esclarecida, relaciona-se a resposta imunologica anormal a microbiota bacteriana da
luz intestinal em individuos geneticamente predispostos, que estaria associada a
alteracdes na funcdo de barreira da mucosa. Isso ocorre, pois o epitélio intestinal
representa uma barreira fisica para a entrada de bactérias. Suas células revestidas
por receptores de membrana especificos sdo capazes de distinguir entre bactérias
comensais e invasoras, orientando sua destruicdo e mantendo a homeostasia do
sistema imune intestinal. Na DC, como proposto em 1972 por Shorter et al., ocorreria
primariamente um defeito nessa barreira, alterando sua permeabilidade com um
aumento da passagem de antigenos, o que resultaria em resposta imune exacerbada

e em inflamagé&o crénica (CORRIDONI et al., 2014).

1.4 Infeccéo por Clostridium difficile associada a Doenca Inflamatéria Intestinal

A prevaléncia da ICD em pacientes hospitalizados com DIl tem aumentado
substancialmente ao longo dos ultimos anos, sendo superior a incidéncia encontrada
na populacao geral (RODEMANN et al., 2007).

Relata-se uma ampla variacéo (1,2-47%) na prevaléncia de ICD em pacientes
com DII, com as estimativas dependentes de uma variedade de fatores: inclusédo de
toda a populacéo de DIl ou apenas pacientes com atividade da doenca, caracteristicas
demograficas e da DIl, presenca de outros fatores de risco para ICD, como uso de

imunossupressores, uso recente de antibidticos e hospitalizacdo ( ISSA et al.,2007;
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ANANTHAKRISHNAN et al., 2008; BOSSUYT et al., 2009; SCHNEEWEISS et al.,
2009; JODORKOVSKY et al., 2010). No entanto, embora a prevaléncia exata possa
divergir, o que é evidente entre os diferentes estudos é que houve um aumento
substancial nos ultimos anos no diagnastico de ICD em pacientes com DII. Além disso,
a ICD concomitante em pacientes com DIl tem sido associado a um aumento da
morbidade, maiores necessidade de colectomia, da mortalidade e dos custos
relacionados a saude (RAO et al.,2016).

O Clostridium difficile € capaz de causar inflamag¢do da mucosa colbnica e,
ocasionalmente, pode causar infeccdo extra-intestinal. A ICD pode contribuir para
desencadear uma recidiva da DIl e a propria DIl pode tornar esta infeccdo mais grave.
Interessante que ICD em pacientes com DIl acomete pacientes mais jovens quando
comparado a pacientes com ICD sem DIl (KANEKO et al.,2011; DESHPANDE et al.,
2012).

Acredita-se que varios fatores contribuem para o aumento do risco de ICD
observado em pacientes com DIl, incluindo inflamacéo pré-existente do célon, a
ruptura da barreira da mucosa intestinal, a disbiose, a prépria DIl grave subjacente, a
imunossupressao continua e uso de antibioticos (ISSA et al.,2007; SCHNEEWEISS
et al.,2009; JEN et al., 2011; RAO et al.,2016). Uma interessante explicacdo para a
alta incidéncia de ICD na populacdo DII, mesmo sem a presenca de fatores classicos
de risco para ICD, reside na microbiota intestinal. Foi estabelecida a relagédo entre a
microbiota intestinal, o distirbio causado por antimicrobianos (disbiose) e 0 aumento
da suscetibilidade a ICD. Isto inclui caracteristicas como diminuicéo da diversidade e
alteragcdes na microbiota intestinal (REEVES et al., 2011; .BUFFIE et al.,, 2012,
ANTHARAM et al., 2013; THERIOT et al., 2014). Na DIl, a disbiose pode ocorrer

independentemente da exposi¢ao antimicrobiana, e a colonizacao por C. difficile pode
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ocorrer nesse cenario, sugerindo um mecanismo pelo qual a DIl pode predispor a
colonizacéo por C. difficile (SOKOL et al., 2008; MACHIELS et al., 2014; KOSTIC et
al., 2014).

Pacientes com DIl e ICD tém uma ampla gama de apresentacfes e muitas
vezes ICD ocorre simultaneamente com uma exacerbacdo da DIl, tornando dificil
diferenciar as duas condi¢cdes. Além do tipico desconforto abdominal, diarreia e
leucocitose, os pacientes podem apresentar caracteristicas atipicas, como fezes com
sangue (ISSA et al., 2008). Estudos mostram que cerca de 1% de individuos
saudaveis estdo colonizados por C. difficile. Estima-se que 8,2% dos pacientes com
DIl em remissdo sao portadores assintomaticos de cepas toxigénicas de C. difficile
adquiridas na comunidade (CLAYTON et al., 2009). Ressalte-se que a incidéncia de
hospitalizacGes relacionadas a ICD e a gravidade da doenca sdo maiores nos
pacientes com DIl (RODEMANN et al., 2007).

O C. difficile foi associado a quadros de enterite em pacientes com DIl (LI et
al., 2013; DINEEN et al., 2013). Além disso, os pacientes com DIl e ICD raramente
tém as pseudomembranas classicas no exame endoscopico (ISSA, et al., 2007;
GOODHAND et al., 2011). Menos de 13% dos pacientes com DIl com ICD apresentam
pseudomembranas em oposi¢éao a 60% da populacéo geral com ICD (BEN-HORIN et
al., 2010).

Na DII, a disbiose do colon e a perda de resisténcia a coloniza¢do bacteriana
frequentemente decorrem da inflamacé&o col6nica subjacente, permitindo que a ICD
se desenvolva na auséncia de qualquer terapia antimicrobiana. Esta disbiose
predisponente é caracterizada por uma menor diversidade da microbiota, juntamente
com alteracdes nas distribuicdes da populacao bacteriana, o que leva a uma perda de

resisténcia a colonizacdo contra o C.difficile (ISSA et al., 2007; CLAYTON et al., 2009;
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KOSTIC et al., 2014; MACHIELS et al., 2014). A maioria dos casos de ICD em geral
€ adquirida no hospital ou associa-se a hospitalizacdo (ANANTHAKRISHNAN et al.,
2008; LEFFLER et al.,, 2015; LESSA et al.,, 2015). No entanto, a ICD na DIl é
frequentemente adquirida na comunidade, resultante do contato com esporos de
C.difficile que s@o ubiquos nos ambientes em geral (RODEMANN et al., 2007).

A combinacéo de ICD e DIl associa-se com o risco aumentado de resultados
adversos multiplos quando comparado com qualquer uma das condi¢des isoladas.
Pacientes com ICD e DIl permanecem no hospital por mais tempo do que pacientes
com DIl que nao estdo infectados (ANANTHAKRISHNAN et al., 2008). Da mesma
forma, pacientes com ICD e DIl sdo menos propensos a responder a terapia médica
para ICD. Esses pacientes séo suscetiveis a exacerbacdes frequentes da DIl e a maior
necessidade de intensificacdo da terapia direcionada a DIl. Além disso, a necessidade
de colectomia estd aumentada em pacientes com ICD complicando a DIl (ISSA et al.,
2007; ANANTHAKRISHNAN et al., 2008; JODORKOVSKY et al., 2010). A maior
preocupacao esta nas taxas de mortalidade que sdo quatro vezes mais elevadas do
que em pacientes com DIl isolada. Além disso, os custos de cuidados de salde séo
mais elevados nos pacientes com ICD e DIl (ISSA et al., 2007; ANANTHAKRISHNAN

et al., 2008; KHANNA & PARDI, 2012; LEFFLER&LAMONT, 2015).

2 OBJETIVOS

Avaliar a prevaléncia, os aspectos epidemiolégicos, os fatores associados e

a evolucdo clinica da infeccao por C. difficile em pacientes com DII.
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3 JUSTIFICATIVA

A ICD pode mimetizar e/ou desencadear uma exacerbagdo de DII, mas
apresenta estratégias de manejo notadamente dispares. Assim é crucial que 0s
médicos estejam atentos para reconhecer e tratar esta infec¢ao potencialmente grave
neste cenario clinico, antes de se proceder para o escalonamento empirico na terapia
imunossupressora para possivel recidiva da DI, especialmente na auséncia de terapia
antibiética apropriada para ICD, porque esta conduta equivocada pode precipitar a
deterioracédo clinica (ISSA et al.,2007).

A avaliagdo prospectiva do impacto da ICD em pacientes com DIl que
apresentam exacerbacédo da colite no nivel ambulatorial, em especial a questdo dos
desfechos clinicos do paciente apos o tratamento padronizado da ICD, tem sido até
agora pouco estudada (REDDY et al., 2011; RAO et al., 2016). De fato, a maioria dos
estudos foi retrospectivo e avaliou predominantemente pacientes internados com DII
(ISSA et al.,2007; RODEMANN et al., 2007; BOSSUYT et al., 2009; JODORKOVSKY
et al., 2010; KARIV et al., 2011; NAVANEETHAN et al., 2012; RAMOS-MARTINEZ et
al., 2015; NEGRON et al., 2016; JOSHI et al., 2017). Assim, é de importancia clinica
a determinacéo do potencial impacto da ICD em pacientes apresentando exacerbacao
da colite fora do ambiente hospitalar, bem como analisar a evolucéo clinica destes

pacientes apés se adotar um tratamento padronizado.

4 MATERIAIS E METODOS

4.1 Desenho do estudo
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Este estudo prospectivo longitudinal foi realizado entre outubro de 2013 e
julho de 2016 em pacientes ambulatoriais adultos com DIl em um Centro de Doenca
Inflamatoria Intestinal no Hospital Universitario da Universidade Federal de Juiz de

Fora, Brasil. Os dados de seguimento foram coletados até janeiro de 2017.

4.2 Recrutamento de pacientes:

Foram recrutados 120 pacientes com DIl com colite, aproximadamente 15%
da coorte de colite seguido em nosso centro. Destes pacientes, objetivamos incluir,
pelo menos, metade apresentando exacerbacao da colite em ambiente ambulatorial.
O diagnéstico de colite ulcerativa e colite de Crohn foram confirmados pelas
combinacdes de critérios clinicos, radioldgicos, endoscoOpicos e histopatoldgicos
estabelecidos (NAVANEETHAN et al., 2012).

Os pacientes foram considerados inelegiveis se tinham menos de 18 anos de
idade, histéria prévia de colectomia, presenca de estoma, doenca hepatica grave,
sindromes de imunodeficiéncia, distirbios do tecido conjuntivo, doenca renal
avancada, malignidade ativa (exceto cutanea) ou se estavam recebendo
quimioterapia. Mulheres gravidas ou lactantes néo foram selecionadas.

Os controles foram individuos com sintomas gastrointestinais nao-crénicos
(sintomas dispépticos ou constipacdo intestinal de duracdo menor que 3 meses),
atendendo pela primeira vez a clinica ambulatorial e dispostos a participar do estudo.
Nosso objetivo foi inscrever pelo menos 40 individuos controles com consentimento

informado e sem apresentar itens definidos como critérios de exclusao.
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O protocolo do estudo foi definido de acordo com a Declaracdo de Helsinki e
aprovado pelo Comité de Etica Institucional. Todos os pacientes assinaram um termo

de consentimento livre e esclarecido antes de serem admitidos no estudo.

4.3 AvaliagOes e Evolugdes

4.3.1 Caracteristicas demograficas e relacionadas a doenca

Na incluséo, os critérios de elegibilidade foram avaliados e a historia médica
foi registrada. Os dados relevantes do paciente incluiram: idade e sexo. As variaveis
associadas a doenca foram os tipos de DII, a duracdo da doenca, a localiza¢éo da DII
de acordo com a classificagdo de Montreal, a atividade de colite (atividade versus
remisséo), hospitalizagcao nos ultimos 6 meses, o uso recente de antibidtico ou inibidor

de bomba de protons e a terapia atual para DII, incluindo doses de prednisona.

4.3.2 Avaliagéo paraICD

Pacientes ambulatoriais com colite ulcerativa ou ileocolite / colite de Crohn
que desenvolveram uma recorréncia de sintomas, isto &, diarreia caracterizada por
trés ou mais evacuacgOes diarias durante um periodo de pelo menos 48 horas no

contexto de doenca previamente quiescente foram testados para ICD. Dois espécimes
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de fezes diarreicas frescas foram coletadas em dias consecutivos, armazenadas em
geladeira por no maximo 24 horas e, a seguir, testadas para as toxinas A e B através
de ensaios de imunoabsorcdo enzimatica (ELISA, TECHLAB, EUA) (COHEN et al.,
2010). ICD foi diagnosticada se os pacientes testaram tiveram pelo menos uma
amostra de fezes positiva para toxinas A / B em seus respectivos ensaios ELISA
(SURAWICZ et al., 2013) (Figura 1) .Pacientes com colite quiescente e controles néo-

DIl também foram submetidos & mesma avaliacéo para ICD.

-

& -
[1] 2] [3] 2]

[} 2)[] 4]

Figura 1: Teste de ELISA para pesquisa de toxina A/B para C. difficile
1: amostra negativa; 2: amostra positiva ++++; 3 controle positivo; 4 Controle negativo

4.3.3 Classificacdo da gravidade da ICD, infeccéo recorrente e tratamento

A gravidade da ICD em pacientes com DIl foi definida como leve a moderada,
grave e grave e complicada, de acordo com as diretrizes do American College of
Gastroenterology (SURAWICZ et al., 2013). Todos 0s pacientes que apresentavam
um primeiro episddio de ICD durante recorréncia da DIl foram tratados com
vancomicina oral em doses de 125 mg, divididas em quatro vezes ao dia, durante 14
dias. Se o paciente ndo melhorasse em cinco dias, a vancomicina oral era aumentada
para 1 g/dia. A primeira recorréncia da ICD foi tratada de forma semelhante ao primeiro

episodio; a segunda recidiva foi manuseada com um regime de vancomicina em
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“‘pulsos” (SURAWICZ et al., 2013). Nos pacientes com DIl, os medicamentos
imunossupressores, incluindo os esteroides em uso foram mantidos na mesma dose
durante o tratamento da ICD. A resposta ao tratamento da ICD foi definida pela
resolucao da diarreia. ICD recorrente foi diagnosticada se diarreia retornasse dentro
de oito semanas apos o término da terapia para ICD, desde que confirmada pela
positividade de novo teste ELISA para a deteccao de toxinas A/B do C. difficile em

amostras de fezes (SURAWICZ et al., 2013).

4.3.4 Evolucéo clinica e seguimento

Para avaliacdo do desfecho clinico, todos os pacientes com DIl e ICD
concorrente tiveram um periodo de seguimento de pelo menos seis meses apés 0
tratamento da ICD. Em particular, foram registrados ICD recorrente, necessidade de
hospitalizagdo e/ou colectomia por ICD, mortalidade associada a ICD e necessidade
de escalonamento de medicamentos imunossupressores ou anti-TNF-a para o

controle da DII.

4.4 Analise Estatistica

A analise estatistica foi realizada utilizando SPSS 20.0 (SPSS, Chicago, IL,

EUA). As variaveis continuas sao apresentadas como medianas e intervalos ou como

a média = DP e as variaveis categoéricas sao expressas como numero e percentual de
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pacientes. Foram calculadas estatisticas descritivas de todas as variaveis relevantes
para os grupos. Para a analise dos dados, os pacientes com recidiva de colite foram
divididos em dois grupos (pacientes com e sem ICD) de acordo com os resultados de
seus testes para toxinas A e B em amostras de fezes. As comparacgfes entre 0s
grupos, bem como as possiveis relacdes entre a presenca de ICD e as caracteristicas
demograficas, relacionadas a DIl, hospitalizacdo recente, uso de antibidticos ou de
inibidor de bomba de prétons e a terapia da DIl foram analisadas utilizando o teste t
de Student, teste qui-quadrado ou Mann-Whitney U teste, conforme apropriado. A
andlise de variancia foi utilizada para compara¢es envolvendo mais de dois grupos.
Um modelo de regressao logistica multivariada foi utilizado para identificar preditores
independentes para o diagnostico de ICD concomitante no grupo que apresentou
recorréncia de colite. As variaveis independentes foram primeiramente analisadas
através de andlise univariada usando o teste t de Student para varidveis continuas e
qui-quadrado ou teste exato de Fisher para varidveis categoricas. As variaveis
encontradas que foram significativamente associadas a ICD na andlise univariada
foram inseridas no modelo de regressao para analise multivariada. Os resultados séo
apresentados como odds ratios (OR) e intervalos de confianca de 95% (IC). Para

comparacao, o nivel de significancia estatistica foi estabelecido em P<0,05.

A seguir apresentamos os artigos submetidos referentes a Tese de Doutorado
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RESUMO

Objetivo: Avaliar a prevaléncia da infeccéo por Clostridium difficile (ICD) em pacientes
com doenca inflamatoria intestinal (DIl). Métodos: Estudo transversal, realizado no
ambulatério de DIl onde foram recrutados pacientes com colite ulcerativa ou colite de
Crohn que apresentaram episédio de recorréncia de colite ou que estavam em
remissdo. Controles incluiram pacientes com sintomas gastrointestinais agudos. Dois
espécimes de fezes diarreicas foram coletadas em dois dias consecutivos, e testadas
para as toxinas A e B do Clostridium difficile através de ensaios imunoenzimaticos.
ICD foi diagnosticada se os pacientes testados tiveram pelo menos uma das amostras
de fezes positiva para quaisquer das toxinas. Pacientes com colite quiescente e
controles ndo DIl também foram submetidos a mesma avaliagdo para ICD.
Resultados: 120 pacientes (91 com colite ulcerativa e 29 com colite de Crohn, 77
mulheres, com idade média de 43,1 + 13 anos), dos quais 66 (55%) apresentavam
colite em atividade e 54 (45%) colite em remissao, foram incluidos prospectivamente.
O grupo controle incluiu 40 pacientes (27 mulheres; idade média de 39,8 + 11,9 anos).
Dos 120 pacientes com DIl, 22 (18,3%) testaram positivo para uma das toxinas
comparado a nenhum (0%) dos 40 controles (P=0.001). Os pacientes com DIl em
atividade apresentaram prevaléncia de ICD significantemente maior que 0s pacientes
com DIl em remisséo (28,8% vs. 5,6%, respectivamente; P=0,001). Conclusfes: A
prevaléncia de ICD em pacientes com DIl ambulatoriais é alta, especialmente nos

pacientes apresentando recorréncia de colite.

Unitermos: Doenga inflamatéria Intestinal, Clostridium difficile, Prevaléncia, Doenca

de Crohn, Colite Ulcerativa



31

SUMMARY

Objective: Evaluate the prevalence of Clostridium difficile infection (ICD) in patients
with inflammatory bowel disease (IBD). Methods: A cross-sectional study was
performed at the DII outpatient clinic where patients with quiescent ulcerative colitis or
Crohn's colitis or who have had a recurrence of colitis were recruited. Patients with
acute gastrointestinal symptoms were enrolled as controls. Two specimens of diarrheal
feces were collected on two consecutive days and tested for Clostridium difficile toxins
A and B by enzyme-linked immunosorbent assay. ICD was diagnosed if the patients
tested had at least one of the stool samples positive for any of the toxins. Patients with
quiescent colitis and controls also underwent the same evaluation for ICD. Results:
120 patients (91 with ulcerative colitis and 29 with Crohn's colitis, 77 women, mean
age 43.1 £ 13 years), of which 66 (55%) had active colitis, and 54 (45%) had colitis
remission were included prospectively. The control group included 40 patients (27
women, mean age 39.8 + 11.9 years). Of the 120 patients with IBD, 22 (18.3%) tested
positive for one of the toxins compared to none (0%) of the 40 controls (P = 0.001).
Patients with active IBD had a significantly higher prevalence of DCI than patients with
IBD in remission (28.8% vs. 5.6%, respectively, P = 0.001). Conclusions: The
prevalence of ICD in patients with ambulatory IBD is high, especially in those

presenting with recurrence of colitis.

Keywords: inflammatory bowel disease, Clostridium difficile, Prevalence, Crohn's

disease, Ulcerative colitis
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1. INTRODUCAO

O Clostridium difficile (C. difficile) € um bastonete Gram-positivo, anaerobio,
formador de esporos e com a capacidade de produzir duas toxinas, enterotoxina A e
citotoxina B que causam colitel. O primeiro passo potencial na patogénese da
infeccédo por Clostridium difficile (ICD) consiste no desequilibrio da microbiota do célon
(disbiose), usualmente desencadeada pelo uso de antimicrobianos, 0s quais
interferem com a resisténcia de colonizacdo contra a ICD que é naturalmente
conferida pela microbiota intestinal. Se a exposicédo a esporos de C. difficile ocorrer,
como é comum nos pacientes nosocomiais e institucionalizados, a colonizacdo e a
doenca podem se instalar?3.

As toxinas atuam através da ligacdo a receptores no enterécito com
endocitose subsequente, o que leva a formacédo de poros e facilita ainda mais a
entrada intracelular das toxinas. I1sso é seguido por glicosilacdo de proteinas levando
a ruptura do citoesqueleto epitelial. Como resultado, ha quebra das juncdes
intercelulares firmes, aumentando as perdas por secrecdo e causando diarreia*®.
Além disso, a toxina A também exerce um efeito citotoxico. Embora a maioria das
estirpes causadoras da ICD produzam as toxinas A e B, uma pequena fracdo desta
infeccdo é causada por estirpes que produzem a toxina A (11% das infec¢des) ou
toxina B isoladamente (7% das infeccdes)®.

Além dos fatores de viruléncia do patdgeno, caracteristicas do hospedeiro
também desempenham um papel na susceptibilidade a ICD. A resposta imune
humoral é importante, pois 0s pacientes sem anticorpos contra toxinas produzidas
pelo C. difficile estdo em risco aumentado de ICD, o que é bastante relevante para
pacientes com doenca inflamatoria intestinal (DIl) e pacientes imunocomprometidos

que poderédo apresentar consequentes desfechos adversos’.
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Os fatores de risco tradicionais para a aquisicdo da ICD s&o o uso atual ou
recente de antibidticos, a hospitalizacdo recente, especialmente prolongada, a
residéncia em centros de cuidados a saude prolongados, a idade avancada e as co-
morbidades graves!®. No entanto, ao longo dos ultimos anos, novos subgrupos de
pacientes foram observados por serem mais predispostos a esta infeccdo e também
apresentarem maior morbidade e mortalidade decorrente da mesma. Entre estes
incluem os doentes imunossuprimidos (incluindo aqueles com neoplasias malignas,
gue recebem quimioterapia ou corticosteroide, ou apdés transplante de érgdo sélido),
individuos com doenca hepatica avancada, mulheres gravidas ou periparto e
pacientes com DII'. A prevaléncia da ICD em pacientes hospitalizados com DIl tem
aumentado substancialmente ao longo dos ultimos anos, sendo superior a incidéncia
encontrada na populacéo geralt?. Admite-se que a prépria inflamacéo col6nica tipica
da DII, o uso de corticosteroides, a disbiose colénica comumente presente na DI,
dentre outros fatores predisponham estes pacientes a ICD314,

Pacientes com DIl e ICD tém uma ampla gama de apresenta¢cfes e muitas
vezes ICD ocorre simultaneamente com uma exacerbagcédo da DI, tornando dificil
diferenciar as duas condi¢bes. Além do tipico desconforto abdominal, diarreia e
leucocitose, 0s pacientes podem apresentar caracteristicas atipicas, como fezes com
sanguel®. Estudos mostram que cerca de 1% de individuos saudaveis estédo
colonizados por C. difficile. Estima-se que 8,2% dos pacientes com DIl em remissao
sdo portadores assintomaticos de cepas toxigénicas de C. difficile adquiridas na
comunidade'®. Ressalte-se que a incidéncia de hospitalizacdes relacionadas a ICD e
a gravidade da doencga sdo maiores nos pacientes com DII*?.

A ICD pode mimetizar e/ou desencadear um surto de DIl, mas apresenta

estratégias de manejo notadamente dispares. Assim é crucial que os médicos estejam
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atentos para reconhecer e tratar esta infeccdo potencialmente grave neste cenario
clinico, antes de se proceder para 0 escalonamento empirico na terapia
imunossupressora para possivel recidiva da DI, especialmente na auséncia de terapia
antibiotica apropriada para ICD, porque esta conduta equivocada pode precipitar a
deterioracéo clinica®. Ainda ndo existem estudos publicados na literatura nacional
referente & ICD em pacientes com DIl, razdo pelo qual descrevemos nhossa

experiéncia neste artigo.

METODOS

Este estudo transversal, foi realizado entre outubro de 2013 e julho de 2016
em pacientes ambulatoriais adultos com DIl em um Centro de Doenca Inflamatoria
Intestinal no Hospital Universitario da Universidade Federal de Juiz de Fora, Brasil.
Os participantes foram incluidos consecutivamente neste estudo para avaliacdo de
possivel ICD.

Foram recrutados 120 pacientes com DIl com colite (colite ulcerativa ou colite
de Crohn), aproximadamente 15% da coorte de colite seguida em nosso centro.
Destes pacientes, objetivamos incluir, pelo menos, metade apresentando uma
recorréncia da colite em ambiente ambulatorial. O diagnéstico de colite ulcerativa e
colite de Crohn foram confirmados pelas combinacdes de critérios clinicos,
radiol6gicos, endoscopicos e histopatolégicos geralmente aceitos?’.

Os pacientes foram considerados inelegiveis se tinham menos de 18 anos de
idade, historia prévia de colectomia, presenca de estoma, doenca hepatica grave,
sindromes de imunodeficiéncia, distarbios do tecido conjuntivo, doenca renal
avancada, malignidade ativa (exceto cutanea) ou se estavam recebendo

quimioterapia. Mulheres gravidas ou lactantes n&o foram selecionadas.
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Os controles foram individuos com sintomas gastrointestinais ndo-crénicos
(duracéo <3 meses) atendendo pela primeira vez a clinica ambulatorial e dispostos a
participar do estudo. Nosso objetivo foi avaliar pelo menos 40 individuos controles
com consentimento informado e sem apresentar itens definidos como critérios de
excluséo.

O protocolo do estudo foi definido de acordo com a Declaracdo de Helsinki e
aprovado pelo Comité de Etica Institucional. Todos os pacientes assinaram um termo
de consentimento livre e esclarecido antes de serem admitidos no estudo.

Pacientes ambulatoriais com colite ulcerativa ou ileocolite / colite de Crohn
gue desenvolveram uma recorréncia de sintomas, isto €, diarreia caracterizada por
trés ou mais evacuacles diarias durante um periodo de pelo menos 48 horas no
contexto de doenca previamente quiescente foram testados para ICD. Dois espécimes
de fezes diarreicas frescas foram coletada em dias consecutivos, armazenadas sob
refrigeracdo, por no méximo 24 horas e, a seguir, testadas para as toxinas A e B
através de ensaios imunoenzimaticos (ELISA, TECHLAB, EUA)!8. ICD foi
diagnosticada se os pacientes testados tiveram pelo menos uma amostra de fezes
positiva para toxinas A / B em seus respectivos ensaios de ELISAL. Pacientes com
colite quiescente e controles ndo-DIl também foram submetidos & mesma avaliacdo
para ICD.

A analise estatistica foi realizada utilizando SPSS 20.0 (SPSS, Chicago, IL,
EUA). As variaveis continuas sdo apresentadas como média + desvio padréo e as
variaveis categoricas foram expressas como namero e percentual de pacientes. Para
a analise dos dados utilizou-se o teste qui-quadrado, sendo o nivel de significancia

estatistica estabelecido em P<0,05.
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RESULTADOS

Um total de 130 pacientes adultos portadores de DIl com colite foi convidado a
participar do estudo e destes, 10 (7,7%) pacientes ndo preenchiam os critérios de
elegibilidade. Assim, 120 pacientes (91 com colite ulcerativa e 29 com colite de Crohn,
77 mulheres, com idade média de 43,1 £ 13 anos), 66 (55%) apresentando colite e 54
(45%) colites em remissao, foram incluidos prospectivamente. O grupo controle nao-
DIl incluiu 40 pacientes (27 mulheres; idade média de 39,8 £ 11,9 anos).

Dos 120 pacientes com DIl referenciados ao Laboratério de Gastroenterologia
do CAS/UFJF para pesquisa das toxinas do C. difficile, 22 (18,3%) pacientes testaram
positivo comparado a nenhum (zero%) dos 40 pacientes controles (P=0.001).
Interessante que os pacientes com DIl em atividade apresentaram prevaléncia de ICD
significantemente maior que os pacientes com DIl em remisséo (28,8% versus 5,6%,

respectivamente, P=0,001; Tabela 1).

Tabela 1: Prevaléncia da infecgéo por C. difficile de acordo com a atividade da
doenca inflamatéria intestinal.

Teste de toxina do C. difficile
Grupo DIl Positivo Negativo
N % N %
Remissao 3 5,6 51 94,4
Atividade 19 28,8* 47 71,2
Total 22 18,3 98 81,7

*P=0.001
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DISCUSSAO

O presente estudo mostra que o ICD é uma condicdo altamente prevalente em
pacientes ambulatoriais com DIl apresentando-se sob a forma de colite. Observou-se
que o ICD ocorre com maior frequéncia no grupo de pacientes com DIl que
apresentam um surto de colite ativa quando comparado ao grupo de pacientes com
DIl em remissdo. Esse achado ndo é inesperado, pois na DIl ativa, 0os seguintes
fatores predisponentes para a ICD, como inflamagcdo do colon, dishiose com
diversidade bacteriana reduzida e uso de drogas imunopressoras, estdo comumente
presentes!3 19,

Além disso, a taxa de ICD entre nossos pacientes com DIl (28,8%) esta de
acordo com a ampla gama de prevaléncia de ICD relatada nesse cenario clinico,
variando de 1,2% a 47% em diversos outros estudos*?122, sugerindo que ICD é uma
complicagcdo comum em individuos com DIl que apresentam um surto de colite.

Acredita-se que varios fatores contribuem para o aumento do risco de ICD
observado em pacientes com DII, incluindo a inflamacao pré-existente do célon, a
ruptura da barreira da mucosa intestinal, a disbiose, a prépria DIl grave subjacente, a
imunossupressado continua e o uso de antibidticos?1:23.24,

Uma possivel explicacao para a alta incidéncia de ICD na populacéo DIl, mesmo
sem a presenca de fatores classicos de risco para ICD, reside na microbiota intestinal.
Foi estabelecida a relacdo entre a microbiota intestinal, o distirbio causado por
antimicrobianos e o aumento da suscetibilidade a ICD. Isto inclui caracteristicas como
diminuicdo da diversidade e alteracdes na microbiota intestinal®>-?8. Na DI, a disbiose
pode ocorrer independentemente da exposi¢cao antimicrobiana, e o transporte de C.
difficile pode ocorrer nesse cenario, sugerindo um mecanismo pelo qual a DIl pode

predispor a colonizacéo por C. difficile32°,
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De particular interesse, notou-se que os pacientes ambulatoriais infectados com
C. difficile eram mais jovens do que aqueles sem ICD, o que esta de acordo com
outros estudos publicados anteriormente!43, E concebivel que os pacientes mais
jovens possam estar em maior risco de adquirir ICD, devido a natureza mais grave de
sua DII. Curiosamente, os pacientes com DIl do sexo feminino foram mais propensos
a ter ICD. Nao conhecemos 0 mecanismo exato subjacente que poderia explicar esse
achado, mas poder-se-ia especular a existéncia de um possivel viés de sele¢céo (ou
seja, mais mulheres com DIl em atividade foram recrutadas do que os homens) ou
confundidores nao avaliados que poderiam, pelo menos em parte, justificar tal achado.
Novos estudos que investigam a possivel ligacdo entre o ICD e o género sdo

necessarios para esclarecer essa questao.

CONCLUSOES

A prevaléncia de ICD em pacientes ambulatoriais com DIl € alta, especialmente
no pacientes com DIl apresentando recorréncia de colite. Screening para ICD deve
ser rotineiramente implementado em pacientes com DIl apresentando recorréncia da

doenca.
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Abstract
Purpose: The prospective assessment of Clostridium difficile infection (CDI) impact in
inflammatory bowel disease (IBD) patients with colitis flare in outpatient setting has far
been poorly investigated. We aimed to explore the prevalence and factors associated
with CDI in IBD outpatients presenting with colitis flares as well as the outcomes
following treatment.
Methods: In this prospective cohort study, conducted between October, 2014 and July,
2016, 120 IBD patients (55% presenting a colitis flare) and 40 non-IBD controls were
assessed for CDI. Multivariate regression was performed to identify predictors of CDI.
Outcome analysis was accomplished for recurrent CDI, hospitalization, colectomy, and
CDl-associated mortality.
Results: The proportion of patients with CDI was significantly higher in IBD patients
experiencing flares than in both inactive IBD and non-IBD groups (28.8% vs. 5.6% vs.
0%, respectively; p=0.001). Females (OR=1.39, 95% CI, 1.13-17.18), younger age
(OR=0.77, 95% Cl, 0.65-0.92), steroids treatment (OR=7.42, 95% Cl, 5.17-40.20), and
infliximab therapy (OR=2.97, 95% CI, 1.99-24.63) were independently associated with
CDI. There was a dose-related increase in the odds of having CDI on patients using
prednisone. All patients treated with vancomycin had a satisfactory response to
therapy, but 21% presented recurrent CDI and 16% were hospitalized. Neither
colectomy nor mortality was noticed.
Conclusions: In IBD outpatients presenting with colitis flares CDI is highly prevalent.
Females, younger age, infliximab use, and notably steroids therapy were
independently associated with CDI. Most patients with CDI experienced mild-to-
moderate disease and prompt treatment with vancomycin was highly effective, what

seems to reduce the serious complications risks.
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Introduction

Clostridium difficile (C. difficile) is a gram-positive, spore-forming microorganism
with the ability to produce two toxins, the enterotoxin A and cytotoxin B that cause
colitis. Currently, C. difficile infection (CDI) is the main cause of death due to
gastrointestinal infections in the US and is the most common cause of hospital-
acquired diarrhea [1].

The time-honored risk factors for acquiring CDI are previous, current or recently
antibiotic use, especially in cases of prolonged hospitalization, long-term care facility
resident, advanced age, and severe co-morbidities [2]. However, over the last years
it has been reported that assorted subgroups are unduly affected by C. difficile
infection, and present associated higher morbidity and mortality. Immunosuppressed
patients (including those with malignancy, receiving chemotherapy or corticosteroid, or
following solid organ transplantation), individuals with advanced liver disease,
pregnant or peripartum women, and patients with inflammatory bowel disease (IBD)
are also included in CDI risk [3].

There has been a wide range (1.2-47%) in the prevalence of CDI in IBD patients,
depending on myriad of factors that include all IBD population, in special those
presenting a disease flare, demographic and disease characteristics, and presence of
other risk factors for CDI, such as use of immunosuppressants, recent antibiotic use,

and hospitalization [4-8]. Nonetheless, although the exact prevalence of CDI may
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diverge, it has been evident among different studies that there has been a substantial
increase in the rate of CDI in IBD patients. Moreover, concurrent CDI in IBD patients
has been associated with an increased morbidity, colectomy necessity, mortality and
substantial healthcare costs [4,5,7,9].

Several factors are thought to contribute to the increased risk of CDI observed
on IBD patients including pre-existing colonic inflammation, disruption of the intestinal
mucosal barrier, dysbiosis, severe underlying IBD, ongoing immunosuppression, and
antibiotics use [5.8-10]. Moreover, as CDI may mimic and trigger an IBD flare, it is
remarkable that clinicians must be vigilant to recognize and address this potentially
serious concurrent infection, since that empiric escalation in immunosuppressive
therapy, especially in the absence of appropriate antibiotic therapy, may precipitate
clinical deterioration [5].

The prospective assessment of concurrent CDI impact in IBD patients
presenting colitis flares, exclusively in the outpatient setting, and the issue of the
clinical outcomes of patients after treatment for CDI has thus far been poorly studied
[9,11]. Actually, itis relevant to take into account that most studies published until now
have been retrospective and assessed predominantly in hospitalized IBD population
[5,7,12-17]. 1t is likely that both earlier recognition and identification of associated
factors for the occurrence of C. difficile superinfection during a colitis flare can allow a
timely treatment, ultimately leading to a better clinical outcome for these patients. The
purpose of this study was to explore prevalence and the factors associated with CDI
in outpatients with IBD who present a colitis flare, as well as the clinical outcome of

CDI on those that received appropriated treatment.
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Methods
Study design

This prospective cohort study was conducted between October, 2014 and July,
2016 on adult outpatients with IBD from an Inflammatory Bowel Disease Center at the
University Hospital of the Federal University of Juiz de Fora, Brazil; participants were
enrolled consecutively into this study for evaluation of CDI. Follow-up data were

collected until January, 2017.

Participants

Patients with IBD were included if they were 18 years of age or older, and
presented IBD colitis. The diagnosis of ulcerative colitis and Crohn’s colitis was
confirmed by combinations of clinical, radiologic, endoscopic, and histopathological
criteria generally accepted [18]. Patients were excluded if they were younger than 18
years old, or presented IBD without colon involvement, or had a history of colectomy,
presence of stoma, severe hepatic disease, immunodeficiency syndromes, connective
tissue disorders, end-stage renal disease, active malignancy (except non-melanoma
skin cancer), or if they were receiving chemotherapy. Pregnant women or nursing
mothers were also considered ineligible.

The control group was formed by consecutive individuals being attended for the
first time in our outpatient’s clinic, with acute diarrhea, giving informed consent and that
did not have anyone of above cited items defined as exclusion criteria. The study
protocol was defined in accordance with the Declaration of Helsinki and was approved
by our Institutional Ethics Committee. All patients signed a freely informed consent

form before being admitted to the study.
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Measurements and Outcomes

Demographic and disease-related characteristics

At inclusion, the eligibility criteria were evaluated and medical history was
recorded. Patient’s relevant data included age, gender, and smoking status. The
disease-associated variables recorded were types of IBD, duration of disease, IBD
location according to the Montreal classification [19], colitis activity (flare vs.
remission), hospitalization in the last 6 months, recent antibiotic or proton pump
inhibitors (PPIs) use, and IBD-specific therapy, including daily dosage of steroids and
duration of prednisone therapy. For patients with ulcerative colitis, clinical remission
was defined as stool frequency < 3 /day, with no rectal bleeding and no urgency [20];
a Crohn’s disease activity Index (CDAI) score below 150 indicated remission in CD

participants.

Evaluation for CDI

Outpatients with ulcerative colitis or Crohn’s ileocolitis/colitis who develop flare-
up of symptoms i.e., diarrhea characterized by three or more daily bowel movements
for a period of at least 48 hours (and a CDAI score > 150 for CD patients) in the setting
of previously quiescent disease were tested for CDI. All the fecal specimens were
stored at 4°C temperature before testing, and were tested for toxins A and B through
enzyme-linked immunosorbent assays (ELISA) (C. DIFF QUIK CHEK COMPLETE,
TECHLAB, USA) in two fresh diarrheal stool samples on consecutive days [22]. CDI
was diagnosed if patients tested positive in at least one of stool samples for A/B
toxins in their respective ELISA assays. Patients with quiescent colitis and those of

non-IBD controls also underwent the same evaluation for CDI.
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Classification of CDI severity, recurrent infection and treatment

The CDI severity in IBD patients was defined as mild to moderate, severe, and
severe and complicated, according to the American College of Gastroenterology
guidelines, although these were not validated for CDI in IBD [21]. All patients
presenting a first episode of CDI during an IBD flare were treated with oral vancomycin
125 mg four times daily for 14 days. If the patient had no improvement after 5 days of
treatment, oral vancomycin was increased to 1 gram/day. When a first recurrence of
CDI occurred it was treated in a similar way as above described, but in cases of a
second recurrence they were managed with a pulsed vancomycin regimen [21,22]. In
patients with IBD under steroids or immunosuppressant therapy, these drugs were
maintained on their baseline dosing during CDI treatment. The resolution of diarrhea
was considered as a positive response to the vancomycin therapy, while diarrhea
relapse occurring in the following 8 weeks after the end of antibiotic use associated to
ELISA positivity for the detection of C. difficile toxins A/B in stool specimens CDI was

indicative of recurrence [21].

Clinical outcome and follow-up

All IBD patients with CDI had a follow-up period of at least 6 months after CDI
treatment for evaluating the clinical outcome. In particular were recorded during this
period of time the recurrence of CDI, hospitalization, requirement for colectomy, CDI-
associated mortality, and necessity of immunosuppressive escalation or anti-tumor

necrosis factor-alpha (TNF-a) medications to control IBD activity.
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Statistical analysis

The statistical analysis was performed using SPSS 20.0 (SPSS, Chicago, IL,
USA). Continuous variables were described as means and standard deviation (SD) or
medians and 25-75 interquartile intervals and categorical variables are expressed as
number and percentage of patients. Descriptive statistics of all relevant variables for
the groups were evaluated. For data analysis, the patients with a colitis flare were
divided into two groups according to their positivity or not in tests for toxins A and B in
stool specimens, meaning subjects with and without CDI. Comparisons between both
groups, as well as possible relationships between the presence of CDI and
demographic, IBD-related characteristics, recent hospitalization, antibiotic or PPIs use,
and IBD therapy were analyzed using Student’s t-test, chi-squared test, or the Mann-
Whitney U test, as appropriate. Analysis of variance was used for comparisons
involving more than two groups. Univariate analysis and multivariate logistic regression
were performed to identify independent predictors for diagnosis of concurrent CDI in
the group presenting a colitis flare. Independent variables were first analyzed with
univariate analysis using the Student’s t-test for continuous and chi-squared or Fisher’'s
Exact test for categorical ones. The variables that shown by univariate analysis to be
significantly associated with CDI were inserted in the regression model for multivariate
analysis. The results are presented as odds ratio (OR) and 95% confidence intervals
(Cl). For comparison, the level of statistical significance was set at P <0.05 and all
reported P values are two-tailed.
Results
Study Population

A total of 130 adult IBD patients with colitis were invited to participate in the

study. Of these, 10 (7.7%) patients were not enrolled because they did not satisfy the
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eligibility criteria. Thus, 120 patients (91 UC, 77 females, mean age 43.1+13 years),
66 (55%) presenting a colitis flare and 54 (45%) colitis in remission, were prospectively
included. Table 1 shows the baseline characteristics of the 120 studied IBD patients.
Of the 53 non-IBD control patients who was attended in the gastroenterology clinic
during the enrolment period, 5 were later considered to be ineligible and 8 declined to
participate in the process due to lack of interest. The non-IBD control group included
40 patients (27 women; mean age 39.8+11.9 years).

The IBD and non-IBD control groups were compared according to
demographics features (Table 1). Patients with IBD flare did not differ significantly from
those with inactive IBD in terms of IBD characteristics, recent hospitalization,
antibiotics or PPIs use, treatment with aminosalicylates, azathioprine, anti-TNF-a
agent, and combination therapy. On the other hand, steroids use (33.3% vs. 18.5%,
p=0.041) and prednisone dosage (12.5 vs. 5 mg/daily, p= 0.005) were significantly

higher in the patients with IBD flare than in the population with inactive IBD (Table 1).

Rate of CDI

The proportion of patients with CDI was significantly higher in patients with an
IBD flare than in both the inactive IBD and non-IBD groups (19/66, 28.8% vs. 3/54,
5.6% vs. 0/40, 0%, respectively; p=0.001 for IBD flare vs. inactive IBD, and p=0.000

for IBD flare vs. non-IBD controls) (Table 1).

Association between CDI, demographics and clinical data in IBD patients
Univariate analysis
Table 2 summarizes the demographic and clinical characteristics of the IBD

sample with colitis flare in relation to CDI occurrence. CDI was significantly more
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frequent in female (14/19) than in male patients (5/19; p =0.037). Likewise,
IBD patients with CDI were significantly younger than those who was not infected (30.8
+ 7.3 vs. 43.2 + 11.9, respectively; p=0.000). There was no statistically significant
difference between CDI-positive and CDI-negative patients in terms of smoking status,
types of IBD, IBD location, disease duration, recent hospitalization, antibiotic or PPI
use, aminosalicylates use, and azathioprine therapy. In contrast, IBD patients with CDI
were significantly more likely to report current use of steroids (63.2% vs. 21.3%,
respectively; p= 0.001), infliximab therapy (63.2% vs. 19.1%, respectively; p= 0.001),
and azathioprine use combined with steroids (36.8% vs. 14.9%, respectively;
p=0.048). Notably, prednisone dose was significantly higher in CDI-positive patients
compared to the CDI-negative group (median of 22.5 vs. 10 mg/day, respectively;
p=0.005). However, the duration of steroids therapy was similar in both groups.
Moreover, IBD patients with CDI were more likely to have received combination
therapy of infliximab and azathioprine, when compared with those without CDI,

although without statistical significance (26.3% vs. 8.5%, p=0.056).

Multivariate analysis for predictors of CDI

Using multivariate logistic regression analysis of the significant variables
determined by univariate analysis, age (OR=0.77, 95% CI =0.65-0.92, p =0.004),
female gender (OR=1.39, 95% ClI, 1.13-17.18, p=0.040), steroids treatment (OR=7.42,
95% ClI, 5.17-40.20, p= 0.005), and infliximab therapy (OR=2.97, 95% CI, 1.99-24.63,
p= 0.014) remained significantly and independently associated with the diagnosis of
CDI. Conversely, combination therapy with infliximab and azathioprine or azathioprine
and steroids was not associated with any increase in concurrent CDI (Table 3).

Interestingly, there was a dose-related increase in the odds of having CDI diagnosis
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on patients using prednisone (5 mg/day OR= 1.8, 95% CI=1.1-5.6, > 5-10 mg/day
OR=2.9, 95% CI=1.8-10.2, > 10-20 mg/day OR=4.8, 95% CI=2.9-18.7, > 20-30 mg/day

OR=5.6, 95% CI=5.6-33.3, > 30-40 mg/day OR=8.8, 95% CI=6.8-40.2.

CDI severity and outcome in IBD patients with colitis flare and concurrent CDI
The classification of CDI severity and clinical outcome in IBD patients with colitis
flares and concurrent CDI are shown in Table 4. Of the 19 outpatients with IBD flares
and CDI, most of them (84.2%) had mild-to-moderate CDI, while 3 (15.8%) subjects
presented severe disease; none of the patients had severe and complicated disease.
All 19 patients treated with vancomicin have resolved their CDI. However, during the
follow-up period, a total of 6 episodes of recurrent CDI were detected in 4 (21%)
patients (range 1-2 recurrent episodes per subject). Recurrent CDI episodes
were successfully treated with vancomycin in a similar fashion to a first episode or with
a pulsed vancomycin regimen (on two patients). Hospital admission for severe CDI
was need on 3 (15.8%) out the 19 patients with CDI. None of the patients with IBD and
CDI required admittance to the ICU. Only 1 (5.3%) out the 19 vancomycin-
treated patients needed an escalation in medical treatment (i.e., optimization of anti-
TNF therapy) to control IBD activity. Furthermore, neither colectomy nor mortality was
recorded among IBD patients with CDI on index admission or in the 6-months follow-

up period. No patient was lost to follow-up during the investigation period.

Discussion
The current study shows that CDI is a highly prevalent condition in IBD
outpatients presenting with colitis flares. Female gender, younger age, infliximab

therapy, and remarkably steroids use were independently associated with the co-
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occurrence of CDI. Interestingly, there is a dose-dependent effect of steroids on CDI
rate. To the best of our knowledge, this is the first study to show a clear dose-
dependent effect of steroids on concurrent CDI rate in this clinical scenario. Besides,
most patients with CDI experienced mild-to-moderate disease, and prompt treatment
with vancomycin had highly effective result with infection resolution and a beneficial
impact on clinical outcomes.

CDI was noted to occur more frequently in IBD patients presenting a colitis flare
when compared to both inactive IBD and non-IBD controls. This finding is not an
unexpected one because on active IBD, the following predisposing factors for CDI such
as colonic inflammation, dysbiosis with reduced bacterial diversity, and use of
immunoppressive drugs are commonly present [23,24]. Moreover, the CDI rate among
our IBD patients (28.8%) is in accordance with the broad range of prevalence of CDI
reported in this clinical setting, ranging from 1.2% to 47% on several studies [4-8],
suggesting that CDI is a commonplace complication in IBD individuals presenting a
colitis flare.

Of particular interest, it was noted that C. difficile-infected outpatients
were younger than those without CDI, which is in concordance with other published
studies [15,25]. It is conceivable that younger patients may be at higher risk for
acquiring CDI because of the more severe nature of their IBD. This hypothesis may
warrant further exploration. Curiously, female IBD patients were more likely to have
CDI. We do not know the underlying exact mechanism that might explain this finding.
One could speculate that selection bias (i.e., more female with IBD flares were
recruited than male) or unmeasured confounders could at least in part justify such
a finding. Further studies investigating the possible link between CDI and gender

are necessary to clarify this issue.
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It also seems that patients with ulcerative colitis have a higher risk of CDI than
individuals with Crohn’s disease (CD), which may be related to the more common and
extensive involvement of the colon in the former [12,26]. In present study the CDI rate
was similar in patients with ulcerative colitis and CD. This finding may be justified
because in our research only CD patients with colonic involvement were included. It is
interesting to highlight that recent hospitalization was not associated with CDI in our
series. This finding confirms previous observations that the most of IBD patients
acquired CDI in community settings [5,12]. CDI has been recently recognized as an
increasingly important health hazard. Environmental sources like food, water, and
animals may play a valuable role in these community-acquired infections, apart from
the role symptomatic patients and asymptomatic carriers play in spore dispersal [27].

A major finding of the present study was that immunosuppressive medications
were surely the main factor associated with CDI. Indeed, among the different IBD
therapies, the highest odds for CDI in our series were the current use of corticosteroids
(OR=7.42, 95% CIl = 5.17-40.20, p= 0.005). Similarly, a study of IBD patients reported
a threefold increase in risk of CDI in patients using corticosteroid, either isolated or in
combotherapy with immunomodulators [8]. It is worthwhile to note that although CDI
was associated to steroids use in any dose, we found a dose-dependent effect of
prednisone on concurrent CDI increasing rate in patients with colitis flares. It is possible
that higher glucocorticoids dose would lead to high-level immunosuppression and
would increase patient’s predisposition, mainly in those with colonic inflammation who
have a baseline increased risk of CDI. A recent research using a mouse model found
that dexamethasone, an well known immunosuppressive drug, can increase

CDI risks through the delayed recovery of altered gut microbiota [28].
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Likewise, we found that infliximab was positively associated with CDI, which is
in consonance with prior studies [25,29]. Available data in IBD suggest that anti-TNF-
a monotherapy or in combination with immunomodulators is relatively safe, although it
may be associated with an increased risk of serious infections [30,31]. It is conceivable
that infliximab-induced immunosuppression and/or the underlying severe refractory
colitis, which instigated to the use of theses potent agents for disease control, may
explain the strong association between CDI and infliximab therapy. In our study,
infliximab was the most frequently used anti-TNF-a agent; only two patients used
adalimumab. In such way, it was not possible to perform a power analysis in patients
receiving adalimumab. It is important to point out that 40% (Table 3) of the patients
with colitis flares had CDI despite of using no steroids or anti-TNF-a therapy.
Therefore, screening for CDI should be considered regardless of patients are using
immunosuppressant or not.

In our multivariate model, neither azathioprine monotherapy nor combination
therapy using azathioprine was associated with any increase in odds for CDI. Both
positive [5] and negative [13,25] associations with immunomodulators use and risk of
CDI in IBD patients have been reported. The degree of immune impairment in patients
using immunosuppressant is variable. It is relevant to emphasize that patients
receiving thiopurines are considered as presenting a low-level immunosuppression
[32], which could theoretically be a factor of lower risk for infection. Surely, more
research in this area is needed for clarifying this issue.

Albeit use of recent broad spectrum antibiotics has long been known as the main
risk factor for CDI in the general population, it was not shown to be significantly
associated with CDI diagnosis in our investigation, which is according to prior studies

[15,33]. Indeed, only 37% of our patients with CDI had reported recent treatment with
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antibiotics. Antibiotic exposure was only observed in 20% to 60 % of IBD patients with
CDI [5,6,15]. Hence, it seems that antibiotic use neither has an essential pathogenic
role nor is a prerequisite for community-onset CDI complicating IBD.

All patients with an IBD flare and concurrent CDI treated with vancomycin had
a successefull treatment. In addition, there was a relatively low rate of need for
escalation of immunosuppressant agents following the CDI resolution. Furthermore,
neither colectomy nor mortality was recorded during 6-monhs follow-up. This last
observation is in agreement with two recent studies that reported neither mortality
[17,25] nor colectomy [17] or a low rate of colectomy (6%) [25] in CDI complicating
IBD. Taken together these findings suggest a greater clinical benefit of vancomycin
when used earlier in CDI in the setting of a flare of underlying IBD. Arguably, the
starting of vancomycin therapy early in the disease course may lead to a quicker
resolution of CDI and allow the enhanced control of colonic ongoing inflammation. In
accordance with this hypothesis, a previous study found that CDI eradication therapy
allowed some patients with refractory ulcerative colitis to withdraw from steroids [34].

In contrast to ours findings, it must be acknowledged that some retrospective
studies examining mainly electronic database of IBD inpatients on past decade have
reported an increased rate of colectomy during long-term follow-up [7,14] and higher
mortality [4,16] in IBD patients with CDI. Also a recent meta-analysis [35] including six
studies showed that CDI was a significant risk factor for colectomy among patients
with IBD. There are various possible reasons to explain the discordant findings
between our outcome data from that reported in other studies previously mentioned. It
is conceivable that CDI in hospitalized patients with IBD may have a more aggressive
course either owing to patients that may acquire C. difficile strains with increased

virulence or due to underlying co-morbidities and severity of IBD usually present in
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these IBD inpatients. Alternatively, it is relevant to note that in current research the
patients were diagnosed with early CDI during a colitis flare and hence, have received
sooner a highly effective treatment for CDI, a key feature likely to contribute to
favorable clinical outcome. In addition, our studied IBD population was composed of
predominantly younger individuals with fewer co-morbidities and that presented mild-
to-moderate CDI and therefore lower risk of death and colectomy. Therefore, CDI
superimposed with a colitis flare in IBD outpatients does not seem to be associated
with poor short- and medium-term outcomes, since that promptly identified and
appropriately treated. Certainly, it is necessary to investigate this matter prospectively
through long-term follow-up studies that would employ the recent advances in clinical
care optimization of both IBD and CDI.

Recurrent CDI remains a frequent problem in this setting taking into account
that 21% of patients presented at least one recurrence, which is in accordance with a
21.6% median CDI recurrent rate in the general population of a recent published meta-
analysis [36]. Meanwhile, Razik and colleagues [25] found in a retrospective study that
recurrent CDI occurred in 32% of IBD patients. However, in the Razik’s study [25],
recurrence of CDI was defined at any point during the 4-years follow-up period, while
in our study recurrent CDI was defined as a relapse occurring only within 8 weeks of
the end of therapy. It is worth remembering that the fecal microbiota transplantation
(FMT) can break the cycle of CDI recurrence [37]. Nonetheless, a recent study
revealed that FMT has a significant risk of precipitating a flare of IBD activity, especially
in patients with extensive colon involvement [38]. Thus, prospective studies are still
needed for clarifying the risks and benefits associated with FMT in patients with flare

of IBD complicated with CDI.
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In our study, 5.6% of patients with inactive IBD were asymptomatic C. difficile
carrier. Similarly, a prospective study [39] demonstrated that patients with IBD in
clinical remission in an outpatient setting have an increased frequency of detectable
fecal C. difficile when compared with healthy adults (8.2% vs. 1.0%). It remains unclear
whether asymptomatic carriage of C. difficile on IBD in remission are at higher risk of
symptomatic infection, particularly when a flare of IBD occurs or immunosuppressive
medications is introduced or escalated [11]. Interestingly, a recent study found that CDI
screening and isolating asymptomatic carriers in hospital communities was associated
with a significant reduction in the incidence of CDI and obviated an estimated 63% of
expected cases, based on comparisons with a control span [40]. While there is no
guideline for both routine screening of CDI on patients with quiescent IBD and
management of C. difficile carriage in IBD patients, the study of Longtin e colleagues
[40], if confirmed in subsequent research, open a new avenue for C. difficile prevention
in hospital setting.

Our research has limitations. The burden of CDI found in our study may not
completely reflect the true prevalence of CDI in the IBD patients presenting colitis
flares in the outpatient setting. In the current study, the patients with IBD were in a
tertiary IBD referral center that tends to turn them more likely to have more severe IBD
requiring more frequently ordinarily immunosuppressive therapy than those seen in a
primary care medical setting. Indeed, it is generally accepted that immunosuppressed
patients with more severe IBD are more likely to develop CDI [5,9,23]. This might bias
the results toward a higher prevalence than those in the IBD population in general.
Therefore, the results of our evaluation should be understood in the suitable context.
Additionally, other prospective longitudinal studies are necessary, especially including

a systematized treatment protocol, to investigate whether CDI complicating a colitis
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flare in IBD outpatients have really favorable clinical outcome as we observed in our
research. Nonetheless, it should be emphasized that the prospective nature of the
present study allowed the systematic and full record of data, which is an important
strength to be considered.

In conclusion, CDI is a highly concurrent condition in IBD outpatients presenting
flares of colitis. Female gender, younger age, infliximab therapy, and remarkably
steroids use were independently associated with the co-occurrence of CDI. A clear
dose-dependent influence of steroids on concurrent CDI rate in this setting was
observed. Most patients with community-acquired CDI experienced mild-to-moderate
disease, and timely treatment with vancomycin was highly effective in this particular
series. Our data suggest that at least in the short- and medium-term this approach
to the management of CDI complicating IBD likely has a beneficial impact on clinical

outcomes, albeit recurrent CDI still remains an everyday problem.
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Table 1- Demographics, baseline clinical characteristics and CDI in patients with IBD colitis

and controls

Patients with IBD flares

Patients with inactive

Non-IBD controls

Characteristics - P
(n=66) IBD (n—54) (1 = 40)
Gender, (M:F) 24:42 19:35 13:27 0.687
Age, (yr) * 39.6+£12.1 42.6x14.2 39.8+11.9 0.949
Types of IBD, n (%) 0.116
uc 44 (66.7) 47 (87) -
CD 22 (33.3) 7(13) -
IBD location, n (%) 0.129
Extensive UC 21 (31.8) 19 (35.2) -
Left-sided UC 23 (34.9) 28 (51.8) -
Colonic/ileocolonic CD 22 (33.3) 7(13) -
Disease duration, (yr) * 6.4+49 73169 - 0.630
Recent hospitalization, n (%) 9 (13.6) 3(5.6) - 0.384
(In the last 6 months)
Antibiotic use, n (%) 15 (22.7) 8(14.8) 6 (15) 0.282
(Current or in the previous 3 months)
PPIs use, n (%) 28 (42.4) 17 (31.5) 19 (47.5) 0.231
IBD-specific therapy, n (%)
Aminosalicylates 51 (77.3) 42 (77.8) - 0.355
Steroids 22 (33.3) 10 (18.5) - 0.041
Azathioprine 33 (50) 27 (50) - 0.986
Anti-TNF-a agent 21 (31.8) 13 (24) - 0.220
Azathioprine plus infliximab 9 (13.6) 3(5.6) - 0.384
Azathioprine plus steroids 14 (21.2) 5(9.3) - 0.154
Prednisone dosage, (mg/day)** 12.5 (5-40) 5 (5-7,5) - 0.005
CDI, n (%) # 19 (28.8) 3(5.6) 0(0) 0.001

*- Mean = standard deviation; ** - Median and 25-75 interquartile intervals; # P values for
CDI on patients with IBD flares vs. inactive IBD (p=0.001) vs. controls (p=0.000).

Abbreviations: CDI= Clostridium difficile infection; IBD= inflammatory bowel disease;

UC=ulcerative colitis; CD=Crohn’s disease; PPIs= proton pump inhibitors; TNF-a=tumor

necrosis factor-alpha.
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Table 2 - Demographic and baseline clinical characteristics in IBD patients with colitis flares
according to presence of C. difficile infection

Variable CDI No CDI P
(n=19) (n=47)
Gender, (M:F) 5:14 19:28 0.037
Age, (yr) * 30.8+7.3 432+119 0.000
Active smokers, n (%) 2 (10.5) 4 (8.5) 0.258
Types of IBD, n (%) 0.336
uc 11 (57.9) 33(70.2)
CD 8 (42.1) 14 (29.8)
IBD location, n (%) 0.299
Extensive UC 7 (36.8) 15 (31.9)
Left-sided UC 4 (21.1) 18 (38.3)
Coloniclileocolonic CD 8 (42.1) 14 (29.8)
Disease duration, (yr) * 6.2+24 59+39 0.730
Recent hospitalization, n (%) 3(15.8) 6 (12.8) 0.746
(In the last 6 months)
Antibiotic use, n (%) 7 (36.8) 8 (17) 0.082
(Current or in the previous 3 months)
PPIs use, n (%) 10 (52.6) 18 (38.3) 0.286
IBD-specific therapy, n (%)
Aminosalicylates 14 (73.7) 37 (78.7) 0.658
Steroids 12 (63.2) 10 (21.3) 0.001
Azathioprine 9 (47.4) 24 (51.1) 0.786
Infliximab 12 (63.2) 9(19.1) 0.001
Azathioprine plus infliximab 5(26.3) 4 (8.5) 0.056
Azathioprine plus steroids 7 (36.8) 7(14.9) 0.048
Prednisone dosage, (mg/day)** 22.5 (5-40) 10 (5-30) 0.005
Duration of steroids 45 (1-7) 4 (1-8) 0.85

therapy, (Wk)**

*- Mean = standard deviation; ** - Median and interquartile intervals
Abbreviations: IBD= inflammatory bowel disease; UC=ulcerative colitis; CD=Crohn’s
disease; CDI= Clostridium difficile infection; PPIs= proton pump inhibitors.
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Table 3 - Multivariate logistic regression analysis for occurrence of C. difficile infection on
IBD outpatients presenting with a colitis flare-up

Variable OR - 95% CI + 95% CI P
Gender 1.395 1.133 17.18 0.04
Age 0.775 0.651 0.923 0.004
Steroids treatment 7.422 5.176 40.201 0.005
Infliximab therapy 2.979 1.998 24.633 0.014
Azathioprine plus infliximab 1.154 0.182 16.221 0.915
Azathioprine plus steroids  0.169 0.107 4.315 0.282

* IBD, inflammatory bowel disease; OR, odds ratio; Cl, confidence interval.

Table 4 — Classification of CDI severity and outcomes in IBD patients with colitis flares and
concurrent CDI during 6-months follow-up*

n (%)

CDI severity

Mild-to-moderate disease 16 (84.2)

Severe disease 3(15.8)

Severe and complicated disease 0 (0)
Outcomes

Recurrent CDI 4 (21)

Hospitalization due to CDI 3(15.8)

Colectomy 0 (0)

CDl-associated death 0 (0)

Escalation of immunosuppressive 1(5.3)

and/or anti-TNF-a therapy

* Patients: n=19; IBD = inflammatory bowel disease; CDI = Clostridium difficile infection;
TNF-o = tumor necrosis factor-alpha.
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5. CONCLUSOES

A ICD é uma condicdo altamente concorrente em pacientes com DIl
apresentando exacerbacéo de colite a nivel ambulatorial. O sexo feminino, a idade
mais jovem, a terapia com infliximabe e o uso de esterdides foram associados de
forma independente a co-ocorréncia de ICD. A maioria dos pacientes com ICD
apresentaram doencga leve a moderada e o tratamento com vancomicina foi muito

efetivo, parecendo reduzir o risco de complicacdes graves relacionadas a ICD.
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