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RESUMO

Anemia de dificil tratamento € uma manifestacéo clinica comumente observada nos
pacientes portadores de doencas inflamatérias intestinais, sendo responséavel por
prejuizo significativo na qualidade de vida destes pacientes. O objetivo deste estudo
foi avaliar, nos pacientes com doenca inflamatéria intestinal, a prevaléncia e os
fatores de risco da anemia suas possiveis etiologias. Neste estudo de corte
prospectivo observacional foram recrutados: 100 pacientes portadores de Doenca de
Crohn e 100 pacientes portadores de Retocolite ulcerativa, diagnosticados e
acompanhados regularmente no Centro de Doencas Inflamatérias Intestinais do
Hospital Universitario da Universidade Federal de Juiz de Fora, para avaliacdo
hematolodgica, bioquimica e imunolégica. Foram obtidas amostras de sangue (20 ml)
e realizados os seguintes exames em todos 0s pacientes: hemograma completo,
VGM, HGM, CHGM, plaquetas, &cido fdlico, vitamina B12, reticuldcitos, indice de
saturacgdo da transferrina, ferritina, ferro sérico, PCR e VHS. Foram adotados para
o diagnostico de anemia os mesmos critérios da WHO (World Health Organization).
Foi considerado Anemia por Deficiéncia de Ferro quando houve diminuicdo dos
niveis séricos de ferro (< 37 pg/dl para mulheres e < de 59 pg/dl para homens), da
ferritina (<30ug/l- na auséncia de dados clinicos, laboratoriais ou endoscopicos de
inflamacéo intestinal e < 100 pg/l - na presenca de quaisquer destes dados), do
indice de saturacdo da transferrina (<16%). Foi considerado Anemia da Doenca
Crbnica quando houve diminuicdo dos niveis séricos de ferro (< 37 pg/dl para
mulheres e < de 59 pg/dl para homens), aumento da ferritina (>100ug/l) e diminuicéo
do indice de saturacdo da transferrina (<16%). - na presenca de dados clinicos,
laboratoriais ou endoscopicos de inflamacéao intestinal e Anemia Mista quando houve
diminuicdo dos niveis séricos de ferro (< 37 pg/dl para mulheres e < de 59 ug/dl para
homens) e ferritina entre 30 e 100ug/l. As anemias foram classificadas em
hiporregenerativas quando a contagem absoluta de reticulocitos estava abaixo de
50000 e normoproliferativas ou normorregenerativas quando a contagem absoluta
de reticul6citos estava acima de 100000/mms3.

Palavras-chave: Doencas Inflamatérias Intestinais. Anemia. Doenca de Crohn.
Retocolite ulcerativa.



ABSTRACT

Anemia difficult to treat is a clinical manifestation commonly seen in patients with
inflammatory bowel disease , being responsible for significant impairment in quality of
life of these patients. The aim of this study was to evaluate, in patients with
inflammatory bowel disease, the prevalence and factors risk of anemia and possible
etiologies of anemia in their possible occurrence. In this cross-sectional study of adult
patients with inflammatory bowel disease (IBD) were recruited, of which: 100 patients
with Crohn's disease and 100 patients with ulcerative colitis, diagnosed and regularly
followed at the Center for Inflammatory Bowel Diseases , University Hospital, Federal
University of Juiz de Fora , for haematological, biochemical and immunological
evaluation. Blood samples ( 20 ml ) were obtained and the following examinations
were performed in all patients: CBC, MCV, MCH , CHCM , platelets , folic acid,
vitamin B12 , reticulocytes , transferrin saturation index , ferritin , serum iron, CRP
and ESR . For the diagnosis of anemia the same criteria of WHO (World Health
Organization) were adopted . Was considered Iron Deficiency Anemia when there
was a decrease in serum iron levels ( < 37 mg / dl for women and < 59 g / dl for men
) , ferritin (< 30pg/l - in the absence of clinical, laboratory data or endoscopic
intestinal inflammation and <100 mg / | - in the presence of any of these data) , the
ratio of transferrin saturation (<16 %). Anemia was considered the Crohnic Disease
Anemia when there was a decrease in serum iron levels (< 37 mg / dl for women and
< 59 g / dI for men), elevated ferritin ( > 100ug / | ) and decreased transferrin
saturation index (<16 %). - in the presence of clinical, laboratory and endoscopic data
of intestinal inflammation and Mix Anemia when there was a decrease in serum iron
levels ( < 37 mg / dl for women and < 59 g / dl for men) and ferritin between 30 and
100ug / | . Anemia were classified into hiporregenerative when absolute reticulocyte
count was below 50,000 and normoproliferative or normorregenerative when the
absolute reticulocyte count was above 100,000.

Keywords: Inflammatory Bowel Diseases. Anemia. Crohn's disease. Ulcerative
colitis.
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1 INTRODUCAO

1.1 Etiopatogénese das Doencas Inflamatérias Intestinais (DII)

Embora ja se reconheca que o processo inflamatorio das DIl seja decorrente
de uma conjugacéao de fatores como os relacionados ao contetdo do canal alimentar
(antigenos bacterianos e/ou alimentares e aumento na permeabilidade intestinal a
esses produtos) e da alteracdo na resposta imunolégica da mucosa, determinada
por alguns genes, ainda nao ha uma definicdo do verdadeiro agente causal das DII.

Sugere-se que uma alteracdo genética modifique a barreira epitelial intestinal,
influenciando nas respostas imunologicas (inata e adaptativa) e na composi¢cdo da

microbiota intestinal, mas ainda ndo se conseguiu determinar uma causa especifica.

1.2 Consideracdes gerais

As doencas inflamatorias intestinais (DII) constituem afec¢cdes multisistémicas
de origem idiopatica que apresentam periodos de recorréncias e remissdes durante
todo seu curso clinico (Lichtenstein, 2004). Enquanto a colite ulcerativa caracteriza-
se por inflamacao restrita & mucosa coldnica, na Doenca de Crohn (DC) observa-se
inflamacédo transmural que pode afetar qualquer parte do trato gastrointestinal
(Shanahan, 2001). Em muitos pacientes, estas afeccdes acarretam substancial custo
pessoal, decorrente dos sintomas flutuantes imprevisiveis, do absenteismo ao
trabalho, da necessidade, muitas vezes, do uso de drogas de elevado custo, de
cirurgias ou de cuidados multidisciplinares. Além disso, estas condi¢cdes acarretam
significativo impacto nos recursos publicos de cuidados de saude (Friedman, 2004).
Em vista do inicio frequente da doenca em jovens, da morbidade, e dos possiveis
efeitos adversos do tratamento medicamentoso, as doencas inflamatorias intestinais
podem causar significativo impacto negativo na qualidade de vida destes pacientes.
No Brasil, os primeiros estudos publicados sobre o comportamento das doencas
inflamatorias intestinais, ocorreram em 1998, onde se demonstrou o crescimento da
incidéncia da Doenca de Crohn na segunda metade do século XX (Gaburri; Chebli,

1998). Posteriormente, Souza et al confirmaram estar havendo um aumento na
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ocorréncia das doencas inflamatorias intestinais em nosso meio, particularmente da

Doenca de Crohn.

1.2.1 Fatores envolvidos na patogénese das DII:

Fator ambiental

Nota-se que a medida que houve melhora nas condicbes de saude, com
menos infec¢cdes e doencas parasitarias, melhores condi¢cbes sanitarias, acesso a
vacinas e adocdo de habitos alimentares nas sociedades ocidentais, 0os pacientes
foram menos expostos a infecgbes na infancia, tornando o sistema imunologico
menos preparado para lidar com as exposi¢cdes antigénicas com o passar da vida.
Talvez, explicando de modo parcial, 0 aumento das doencas inflamatdrias intestinais

Loftus realizou uma extensa revisdo em 2004, tentando correlacionar fatores
ambientais, tais como dietéticos, fumo, contagio com virus do sarampo,
apendicectomia e uso de anticoncepcional oral, ndo obtendo qualquer sucesso, a

nao ser por uma correlacdo negativa com o tabagismo. (Loftus, 2004)

Fatores genéticos

Estudos genéticos identificaram que um diversificado leque de genes e
mecanismos fisiopatologicos, incluindo o reconhecimento de microrganismos, a
ativacdo de linfocitos, a sinalizacdo de citocinas, e de defesa do epitélio intestinal
estdo ligados as DI, afetando a atividade da interleucina-23 e transcricdo defatores
incluindo os fatores de transcricdo relacionados ao NK2, locus 3 (NKX2- 3), SMAD3,
STATS3, ZMIZ1, e c-REL. Apesar da DC e da RCUI serem associadas com regides
genbmicas que implicam produtos de genes envolvidos com leucécitos, ha
evidéncias de padrdes de associacdo que sao distintos entre DC e RCUI.
Associacdes predominantes de DC incluem NOD2 e genes que regulam a autofagia.
Ja para a RCUI, o sinal de associacdo é predominante no cromossoma 6p21, na
regidao do complexo principal de histocompatibilidade, perto de genes HLA de classe
Il. (CHO 2011)
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Os genes que codificam os fatores que atuam na via da interleucina-23 tém
sido associados com algumas doengas inflamatdrias cronicas, em especial a
psoriase e a espondilite anquilosante.

Também outras alteracdes mostram ligacdo entre DIl e Doenca Celiaca,
indicando sobreposicéo significativa na fisiopatologia destas doencas.

O aumento da ocorréncia de DIl entre membros de uma mesma familia,
principalmente entre gémeos monozigéticos fala a favor da importancia genética
para as DII, entretanto a ndo ocorréncia em todos 0s gémeos monozigéticos nos
levam a acreditar que exista um gatilho ndo genético para o desenvolvimento de tais
afeccdes (CHO, 2007).

Fatores microbianos e disfuncédo da mucosa

Atualmente se aceita que as DIl estdo associadas a perda de tolerancia a
microbiota intestinal normal, mas faltam estudos mais profundos sobre a composicao
do seu real conteudo.

Também se sabe que nos doentes com DIl ocorre uma facilitacdo a entrada
de antigenos intra-luminais formados por bactérias ou produtos bacterianos atravées
da mucosa intestinal, ou seja, um aumento da permeabilidade intestinal. (SARTOR,
2006).

1.2.2 Imunidade Inata

Quando ocorre uma invasao bacteriana em pacientes portadores de DII, nota-
se uma fraca resposta a invasao bacteriana, resultando em um menor estimulo a
producdo de citocinas pro-inflamatérias e a um clareamento bacteriano
inadequado.Sabe-se que as células dendriticas intestinais ativadas nas DIl
produzem niveis elevados de citocinas IL-12 e IL-6. (Fiochi, 1998; Abraham, 2009;
Sartor, 2006 e Podolsky, 2002).
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1.2.3 Imunidade Adaptativa ou Especifica

Quando a resposta inata ndo é capaz de eliminar determinados produtos
bacterianos que entraram na mucosa, eles estimulam a imunidade adquirida, que é
uma resposta tardia, dependente de memaria imunolégica.

A resposta tardia € derivada das células T (imunidade celular) e das células B
(imunidade humoral).

A producéo de anticorpos mediada pelas células B nas DIl é aumentada tanto
na mucosa quanto na corrente sanguinea (IgG, IgM e IgA).

Na DC, IL-12 e IL-23 estimulam a diferenciacdo das células T em células Th-1
e Th-17, com producéo de INF-gama, IL-17 e IL-21.

A RCUI € uma condi¢cédo associada a uma resposta Th-2 atipica, onde IL-12 e
IL-23 estimulam a diferenciacdo das células T em Th-2, Th-17 e NK, com producéao
aumentada de IL-4, IL-5, IL-13 e IL-17.

Além das células T-helper, outro grupo celular é formado. As células T
regulatérias (Treg) tém funcdo de monitorar a resposta imunologica e prevenir sua
ativacdo excessiva. Aparentemente, o numero e a funcdo das células Treg estéo
alterados nas DII.

O conhecimento da etiopatogenia das DIl é muito importante. Infelizmente,
ainda ndo € possivel manipular os fatores genéticos e ambientais que estao
associados. . (Fiochi, 1998; Abraham, 2009; Sartor, 2006 e Podolsky, 2002).

1.2.4 Anatomopatologia das DII

Na RCUI a lesao inicia no reto e se propaga, acometendo todo o célon, mas
normalmente ndo ultrapassa a valvula ileo-cecal. Esta lesdo atinge somente a
mucosa, ndo atingindo toda a parede do cdélon, a ndo ser no caso do megacélon
toxico.

A lesao ativa demonstra congestdo e edema de mucosa, focos de necrose do
epitélio, abcessos cripticos e Ulceras. O infiltrado de neutréfilos e linfoplasmocitario

sdo proeminentes. Com resposta terapéutica favoravel, a inflamacgéo regride, as
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Ulceras desaparecem, mas ocorre hiperplasia das criptas levando a formacéo de
pseudopdlipos.

Quando ocorre remissao clinica, essas criptas podem sofrer atrofia com
adelgacamento da mucosa, encurtamento e distor¢ao das criptas ( Barbieri, 2000);

A DC acomete todas as paredes do trato digestivo de maneira descontinua,
podendo estender-se até mesentério e linfonodos .

Na DC, ocorre inflamacédo da mucosa com obstrucdo de linfaticos e edema
gue. quando localizados no intestino delgado. podem levar a ma absorcao de
diversos nutrientes, como por exemplo ferro, dissacarideos, proteina, folato e
gorduras,. Quando o comprometimento ocorre mais a nivel de ileo ocorrera ma
absorcao de sais biliares e vitamina B12.Além disto o organismo também perde
proteina, eletrolitos, agua e sangue pelas lesGes ulceradas. No caso de doenca
estenosante ainda ocorre ma absorcdo devido aos mecanismos luminares de

supercrescimento bacteriano (Barbieri, 2000).

1.3 Anemia nas Doencas Inflamatorias Intestinais

1.3.1 Importancia e Prevaléncia das anemias nas Doencas Inflamatdrias Intestinais

A anemia é um quadro clinico frequentemente observado nas doencas
inflamatorias intestinais, causando grande prejuizo na qualidade de vida destes
pacientes. Por ser uma complicacao frequente que leva a hospitalizacéo, torna-se de

grande importancia os seu estudo (Andrews,2004).

Em 1994, Gasche estudou 49 pacientes portadores de Doenca de Crohn e
encontrou, considerando anemia para os pacientes com indice de hemoglobina
abaixo de 12 g/dl, uma prevaléncia de 32,6%. Em 1996, Schreiber estudou 342
pacientes com Retocolite Ulcerativa e, considerando como portadores de anemia
aqueles pacientes que apresentassem hemoglobina abaixo de 10g/dl encontrou uma

prevaléncia de anemia igual a 36,8%.

De acordo com uma revisdo sobre a prevaléncia de anemia em pacientes
com doenca inflamatoria intestinal, as taxas encontradas variaram, conforme a sub-

populacdo estudada, de 10,2% a 72,7% para pacientes com Doenca de Crohn; de
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8,8% a 66,6% para pacientes com Retocolite Ulcerativa e, em pacientes com
doenca inflamatéria intestinal indeterminada, as taxas variaram de 17,5% a 73,5%.
Gasche,(2000).

Outros estudos europeus relataram prevaléncia entre 17% a 20% (Bager,
2011 e Gisbert,et al., 2009), que difere da maior prevaléncia de anemia encontrada
nos estudos de Bergamisch que foi em torno de 65 % e de Hoivik que encontrou
prevaléncia de 48,8 % para Doenca de Crohn e 20,2 % para os portadores de
Retocolite Ulcerativa. (Bergamish et al, 2010 e Hoivik e al.2014).

1.3.2 Patogénese e Mecanismos das anemias nas Doencas Inflamatorias Intestinais

Dois tipos predominantes de anemia tém sido identificados nos pacientes
portadores de doenca inflamatoria intestinal, a anemia por deficiéncia de ferro e a
anemia da doenca cronica. A patogénese da anemia na Doenca de Crohn é
multifatorial, desempenhando papel significativo: a inflamacgéo crénica intestinal, as
perdas sanguineas evidentes ou ocultas pelo trato digestivo, deficiéncia de acido
félico, hemdlise, supressdo da medula 6ssea por medicacdes, desnutricdo, além da
anorexia frequentemente observada. Estima-se que um terco dos pacientes
portadores de doenca inflamatéria intestinal apresente hemoglobina inferior a 12 g/dl
(Lichtenstein, 2004). Os dois padrbes de anemia mais encontrados nas doencas
inflamatorias intestinais sdo a anemia por deficiéncia de ferro e anemia da doenca
cronica (ADC), esta ultima também reconhecida como a maior causa de anemia em

ambiente hospitalar (Gasche, 2004).

Do ponto de vista fisiopatolégico, as anemias podem ser classificadas em
hiporregenerativas, caracterizadas pela contagem absoluta de reticuldcitos abaixo
de 50000/mm?®, sempre pela producdo ineficiente de hemacias por caréncia de
elementos (vit B12, acido folico e ferro), por falta de estimuladores (eritropoetina),
por reducéo do tecido hematopoético normal, invasao da medula 6ssea (leucemias,
linfomas, mielomas, metdstases e fibrose) e anemia de doencas cronicas. As
anemias regenerativas sao tipicamente as anemias hemoliticas, mas podem ocorrer
também no sangramento agudo, sendo caracterizada por contagem absoluta de

reticulécitos acima de 100000/mm?®.
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O ferro é um micronutriente essencial, pois controla varias reacdes
metabolicas. A quantidade insuficiente deste mineral leva a anemia, enquanto seu
excesso leva ao aumento do estresse oxidativo nos tecidos corporais, gerando
inflamacdes, morte celular e disfuncdes de sistemas organicos, podendo inclusive

ser fator de risco para doencas tumorais (Oates, 2007).

Em média, um adulto armazena em seu corpo 2 a 4 g de ferro. A maioria
deste esta nas hemoglobinas dos eritrécitos sanguineos, e uma deficiéncia sistémica
prolongada, resulta em diminuicdo na producdo de hemoglobina e anemia. A
manutencdo do ferro para os precursores dos eritrécitos na matriz 6ssea e em outros
tecidos é amplamente mantida, pela reciclagem de cerca de 20 mg de ferro a partir
de eritrocitos senescentes. Apenas 1 a 2 mg diarios de ferro precisam ser absorvidos
da dieta, para repor as perdas ordinarias de ferro. A absorcdo do ferro ocorre no
duodeno proximal e em seres humanos, ambos: ferro elementar e ferro heme sao
absorvidos pelos enterécitos duodenais (Nemeth; Ganz, 2006). Em circunstancias
normais a concentracdo de ferro no plasma e no tecido extracelular permanece
relativamente estavel, apesar da flutuacdo na oferta e demanda. Isto é atingido por
uma delicada regulacdo no transporte celular, que envolve: absorcdo, estoque e
reciclagem, mas a via desta regulacdo comecou apenas recentemente a ser
elucidada (Oates, 2007).

Na anemia por deficiéncia de ferro, a hipoferremia ocorre devido a inflamacao
e ulceracdo, as quais sao os efeitos fisiolégicos proeminentes nas
doencasinflamatorias intestinais e podem resultar em franco sangramento intestinal.
Além disto, a dor abdominal e a nausea, frequentemente, resultam em ingestéo
pobre e, a inflamacdo da mucosa do trato gastrointestinal pode levar a uma
absorcao inadequada de nutrientes. Contudo, 0 que realmente parece causar a

anemia é a perda de ferro, que pode exceder a capacidade de absorcao.

Em 1932, Locke observou que os quadros infecciosos associavam-se a
hipoferremia, explicando parcialmente o achado de anemia em pacientes com
infeccBes cronicas. Cartwright e Wintrobe demonstraram que a anemia associada a
infeccdo era indistinguivel da anemia da inflamacdo e estabeleceram que a
hipoferremia resultava do sequestro de ferro reticuloendotelial e da interrupgéo da

absorcao intestinal de ferro.(Means, 2000).
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Nos ultimos anos, varios experimentos tém estabelecido que a hepcidina, um
peptideo liberado pelo figado e regulador da homeostase do ferro seja a chave da

hipoferremia na inflamacéao.

A Anemia da Doenca Cronica tem como substrato fisiopatogénico, a
inabilidade de aproveitar o ferro absorvido, havendo pouca utilizacdo por parte do
sistema hematopoiético, em detrimento do acumulo no sistema reticuloendotelial. Na
anemia da doenca cronica foi recentemente descoberto que a hipoferremia resulta
do sequestro de ferro reticuloendotelial e da interrupcéo da absorcéo intestinal de
ferro, devido a um complexo processo envolvendo interleucinas inflamatérias
(Gisbert, 2008).

Demonstrou-se que citocinas, tal como a interleucina-6 (IL-6) e mediadores da
cinética do ferro como a hepcidina estao elevados em processos inflamatorios e em
algumas anemias (Nemeth; Gabayan, 2004). A IL-6 é o principal estimulo para a
liberacdo hepatica de hepcidina. A hepcidina € uma proteina de 25 aminoacidos,
ricaem cisteina e que apresenta em sua cadeia molecular pontes de dissulfeto. Foi
descoberta no ano de 2000, por Krause e colaboradores, sendo tida como um novo
antimicrobiano enddgeno. Nos anos seguintes, se demonstrou sua propriedade no
controle da absorcédo duodenal de ferro, agindo como um mediador inibitério sobre a
capacidade absortiva do mesmo, além de levar a um acumulo de ferro no sistema
reticulo endotelial em detrimento de sua utilizacdo pelo sistema hematopoiético
(Fleming, 2001).Estudos experimentais em cobaias revelaram um feed-back
negativo entre a liberacéo de hepcidina e absorcdo duodenal de ferro (Raja; Duane,
1990). Outro achado interessante foi que eventos como a hipdxia, a inflamacéo
mediada principalmente pela IL-6 e a anemia interferem na modulacédo enddégena da
hepcidina. Desta forma, a hipoxia e a anemia levam a uma diminui¢cdo, enquanto a
inflamacéo potencializa a liberagcdo de hepcidina (Nicolas; Viatte et al. 2002). A
hepcidina hoje ja é reconhecida como o principal horménio regulador de ferro (Rossi,
2005).

Alguns autores especulam sobre uma possivel interacédo entre a eritropoetina
e a hepcidina. E admissivel que um dos mecanismos que a eritropoetina atue no
aumento da eritropoiese seja a partir de uma inibicdo da hepcidina, mas estudos
ainda precisam ser conduzidos para provar tal hipotese (Deicher, Walter, 2004).

Uma vez que a anemia observada nas doencas inflamatoérias intestinais depende de
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um conjunto complexo de interacdes celulares e fatores etioldgicos, o tratamento da

mesma pode ser desafiador e dificil (Wilson, Ofman, 2004).

1.3.3 Regulagao celular e extracelular da concentragao de ferro

O fluxo e a concentracdo de ferro sdo regulados em dois niveis: celular e
sistémico. A nivel celular, a concentracdo de ferro é registrada por duas proteinas
reguladoras PRF1 e 2 ( proteina reguladora de ferro). Quando o ferro do citoplasma
esta baixo, as PRFs se ligam a sequéncia de elemento regulador (ERF — elemento
responsivo ao ferro)no mRNAs das proteinas reguladoras de ferro. Dependendo da
posicdo do ERF( 5ou 3’ regides nado decodificadas), a ligagdo de PRF tem
efeitosopostos na sintese de proteinas reguladoras do ferro: a ligacdo de PRFs ao
3'ERFs estabiliza o mRNA, resultando no aumento da sintese de proteinas,
enquanto a ligacdo ao 5ERFs previne a translagcdo de mRNA, resultando num
decréscimo da sintese protéica. Entdo, enquanto a concentracdo extracelular de
ferro esta em taxas normais, a homeostase de ferro celular € mantida pelo sistema
PRF-ERF modificando a producéo de proteinas envolvidas na obtencéo, estoque e
liberacdo de ferro, de acordo com as concentracbes de ferro citoplasmatico.
(Nemeth, Ganz, 2004) A regulacédo sistémica de ferro mantém uma concentracao
estavel de ferro-transferrina no plasma e no fluido extracelular. Isto é ativado pela
regulacdo do fluxo de ferro para o plasma: liberacdo de ferro da reciclagem de
células vermelhas senescentes pelos macrofagos, reaproveitamento dos estoques
de ferro dos hepatdcitos, absorcédo do ferro da dieta pelos enterdcitos duodenais e,
durante o desenvolvimento fetal, a transferéncia de ferro da mae para o feto através
da placenta. Recentes estudos indicam que o ferro é liberado destes tecidos para o
plasma através da membrana exportadora de ferro, ferroportina, a qual é
posteriormente regulada pela hepcidina. A hepcidina causa a degradacdo da
ferroportina, blogueando assim o fluxo de ferro para o plasma. Os niveis plasméaticos
de hepcidina sdo, por sua vez, regulados pelo ferro e anemia-hipdxia, assim
completando a alca homeostética controlando a concentragdo sistémica de
ferro(Nemeth, Ganz, 2006).
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A desregulacdo da hepcidina ou de seu receptor ferroportina, resulta num
espectro de desordens do ferro. Por um lado, nas desordens inflamatérias e
infecciosas, 0 excesso de hepcidina citocinas-induzidas contribuem para o
desenvolvimento da anemia da inflamagé&o, caracterizado por hipoferremia e anemia,
a despeito de adequados estoques de ferro. Por outro lado, uma baixa producéo de
hepcidina, ocorrida por mutagédo no gene da hepcidina ou de seu regulador, parece
ser a causa da maioria dos tipos de hemocromatoses hereditarias - caracterizada
por uma absorcéo excessiva do ferro da dieta e deposicéo de ferro nos érgaos vitais.
Os outros tipos de desordens do excesso de ferro hereditarias sdo causadas pela
mutacdo na ferroportina que também desenvolve uma proteina ndo funcional (ndo
exportando ferro, resultando na doenca da ferroportina) ou nao responsiva a
hepcidina (exportando excessivamente ferro, resultando em hemocromatose mais
tipica)

A EPO (eritropoietina) € produzida pelo rim em condi¢cdes de hipoxia ou
deficiéncia de ferro, atuando, através da interagdo com o seu receptor (EPOR),como
o principal agente anti-apoptoético nos eritroblastos. A injecdo de EPO é um potente
inibidor da sintese de hepcidina in vivo. O mecanismo, ou mecanismos, pelo qual a
EPO atua como inibidor da hepcidina é ainda um assunto em investigacao. Além do
efeito indireto no aumento da eritropoiese, a EPO tem também um efeitodireto de
inibicdo da sintese de hepcidina pelos hepatoécitos, através da regulacdo do fator de
transcricdo C/EBPa, mediada pelo EPOR. (Porto, 2012)

1.3.4 Parametros do metabolismo do ferro

O diagnéstico de deficiéncia de ferro € tradicionalmente baseado em uma
combinagcdo de parametros, incluindo hematologia, e indices de metabolismo do
ferro. A deficiéncia isolada de ferro pode ser caracterizada por baixos indices de
ferro, ferritina e saturacdo da transferrina, mas um aumento na concentracdo de
transferrina.

Contudo o diagnostico de deficiéncia de ferro no contexto da doenca
inflamatoria intestinal pode ser dificil, principalmente, quando o quadro de deficiéncia

de ferro esta associado a anemia da doencga cronica. Nestas circunstancias, muitas
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das mensuracdes destes parametros podem ser irreais devido a inflamacgéo
(Nemeth; Ganz, 2006).

Na presenca de inflamacdo crbnica, a tipica elevacdo dos niveis de
transferrina da deficiéncia de ferro pode néo ser encontrada, uma vez que pacientes
com hipoalbuminemia tendem a apresentar também baixos niveis de transferrina. Da
mesma maneira, 0s niveis de ferro sérico e capacidade de ligacdo do ferro sé@o
dificeis de interpretar na presenca de inflamacéo (Weiss, 2005)

Finalmente, a ferritina sérica, 0 mais acessivel parametro de estoque de ferro
e 0 mais poderoso teste para deficiéncia de ferro pode ser normal ou as vezes
elevado (em resposta a inflamacéo, uma vez que é um reagente de fase aguda) na
presenca de deficiéncia de ferro. Portanto, ao menos por enquanto, a ferritina
geralmente, considerada o mais eficiente indicador de deficiéncia de ferro, pode néo
dar informacbes adequadas sobre estoque de ferro durante condi¢des inflamatorias
como a doenca inflamatéria intestinal. O aumento da concentracdo do receptor
datransferrina distinguiria com seguranca a anemia por doencga cronica da anemia
por deficiéncia de ferro, mas ainda ndo se tem este parametro disponivel (Weiss,
2005).

Portanto, foi sugerido que o critério diagnostico para deficiéncia de ferro deve
ser adaptado ao nivel de inflamacéo. Entédo, paciente sem bioquimica (PCR, etc.) ou
clinica (diarréia e achados endoscopicos, etc) que evidenciem inflamacgéo, o ponto
de corte para definir um nivel baixo de ferritina seria < 30 pg/l; contudo, na presenca
de inflamacao, o limite inferior deste parametro para ser considerado normal deve

ser superior a 100 ug/l.(Gasche, 2000).
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2 OBJETIVOS

GERAL

Avaliar a presenca de anemia nos pacientes portadores de DII

ESPECIFICOS
a) Avaliar a prevaléncia de anemia nos pacientes com DII
b) Avaliar os fatores de risco para anemia nos pacientes portadores de DII

c) Identificar as possiveis etiologias da anemia neste grupo de pacientes
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3 JUSTIFICATIVA

E importante determinar a natureza e a gravidade da anemia nos pacientes
portadores de doenca inflamatéria intestinal, para que a terapia possa ser definida
da forma correta e ajustada de acordo com a necessidade do paciente. Além disto,
devido ao fato da doenca inflamatéria intestinal ter impacto significante no bem-estar
fisico e emocional dos pacientes, e por saber-se que a correcao da anemia parece
ter um impacto benéfico na qualidade de vida dos pacientes, tdo importante quanto o
controle da diarréia (Gisbert et al. 2009; Leifert, 2008 e Guagnozzi, 2014), estudar e
tratar a anemia nos pacientes com doenca inflamatoria intestinal torna-se de

fundamental importancia.

A avaliagdo da prevaléncia, dos possiveis fatores de risco e das diversas
etiologias da anemia nos pacientes portadores de doenca inflamatéria intestinal,
podera permitir que se consiga melhores resultados na busca da atenuacdo da
morbi-mortalidade relacionada as doencas inflamatérias intestinais, bem como o
oferecimento de melhor qualidade de vida para estes enfermos. Uma vez que sabe-
se que o excesso de ferro reativa a inflamacédo e além disto que a capacidade de
absorcao de ferro € muito pequena, ndo se justificaria uma administracdo empirica

deste mineral.
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4 MATERIAL E METODO

4.1 Populacao de pacientes

Pacientes adultos com doenca inflamatéria intestinal, diagnosticados e
acompanhados regularmente no Centro de Doencas Inflamatérias Intestinais do
Hospital Universitario, da Universidade Federal de Juiz de Fora (UFJF). O
diagnostico de Retocolite Ulcerativa, assim como de Doenca de Crohn foi baseado

em critérios rotineiros clinicos, radiolégicos, endoscopicos e histopatoldgicos.

Os critérios de inclusdo foram: idade > 18 anos e < 65 anos e diagnostico
confirmado de doenca inflamatoria intestinal (Doenca de Crohn ou Retocolite
ulcerativa). Os pacientes foram excluidos quando quaisquer das seguintes
condi¢gdes estivam presentes no “screening” inicial: hepatopatia pré-existente,
insuficiéncia renal, doenca pulmonar clinicamente significativa, infeccdo sistémica,
gravidez, historia atual de qualquer tipo de malignidade (exceto cutanea),
gastrectomia, tratamento de reposi¢cdo com ferro, acido félico ou vitamina B12 nos

ultimos seis meses.

Foram considerados critérios clinicos sugestivos de inflamac&o no caso de
pacientes portadores de Retocolite Ulcerativa: aumento da frequéncia de
evacuacdes, diminuicdo da consisténcia das fezes, dor abdominal, tenesmo,
urgéncia evacuatoria, presenca de muco ou sangue nas fezes, dor articular e febre.
Foram considerados critérios laboratoriais para inflamacéo o aumento de PCR, VHS

e leucocitose.

No caso dos pacientes portadores de Doenca de Crohn foi considerado o
IADC (indice de Atividade da Doenca de Crohn) como método de avaliacdo da
inflamacé&o conforme tabela 1 em anexo.

A doenca foi considerada em remissédo quando o IADC estava inferior a 150;
leve a moderada quando o IADC entre 150 e 219; moderada a grave quando IADC

entre 220 e 450, e grave ou fulminante quando se valores de IADC superiores a 450.
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4.2 Desenho do Estudo e Acompanhamento Clinico-Laboratorial

Foi realizado um estudo de coorte transversal de pacientes ambulatoriais
adultos com DIl de um Centro de Doencas Inflamatérias Intestinais do Hospital

Universitario da Universidade Federal de Juiz de Fora, Brasil.

Foram selecionados aleatoriamente 200 pacientes portadores de doenca
inflamatdria intestinal, sendo 100 pacientes portadores de Retocolite Ulcerativa e
100 pacientes portadores de Doenca de Crohn no periodo entre novembro de 2012

e janeiro de 2013.

Todo paciente foi informado de que para participar deste estudo, ndo teria
nenhum gasto, nem receberia qualquer vantagem financeira. Os pacientes foram
esclarecidos sobre o estudo em qualquer aspecto desejado e esteve livre para
participar ou recusar-se a participar sabendo que esta recusa ndo acarretaria
gualquer penalidade ou modificacdo na forma em que ele seria atendido. O paciente
pode retirar seu consentimento ou interromper sua participagdo a qualquer
momento.

Os exames laboratoriais foram realizados no proprio Hospital Universitario,
conforme ja € rotina no acompanhamento dos pacientes portadores de doenca
inflamatoria intestinal, ndo havendo risco para saude diferente do que haveria num
exame de sangue comum. Estes exames foram realizados com recursos proprios

financiados pela FAPEMIG, obtidos pelo orientador.

O protocolo do estudo foi submetido para avaliacéo pelo Comité de Etica em
Pesquisa do HU/CAS e um termo de consentimento livre e esclarecido foi assinado
por todos os pacientes que foram incluidos no estudo. Na visita inicial, todos os
pacientes foram avaliados quanto aos critérios de elegibilidade e registrados seus
dados demogréficos (idade, sexo), peso corporal, histéria clinica (tabagismo; tipo,
duracéo e extensdo da doenca inflamatoria intestinal) e medicacdes de uso habitual,
fendtipo da doenca em caso de Doenca de Crohn ( fistulizante, fibroestenosante ou
ndo-estenozante e ndo fistulizante), avaliada a realizacdo de cirurgia prévia, de

resseccao ileo-cecal, ressecgdo >100 cm de intestino delgado e resseccédo colbnica.

Na inclusdo no estudo, foram obtidas amostras do sangue (20 ml) para

avaliagdo hematolégica, bioquimica e imunolégica. Os seguintes exames
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hematoldgicos e bioquimicos foram realizados em todos os pacientes: hemograma
completo, VGM, HGM, CHGM, plaquetas, acido folico, vitamina B12, reticuldcitos,
indice de saturacado da transferrina, ferritina, ferro sérico, PCR e VHS.

A coleta foi feita por um residente de bioquimica do Hospital Universitario de
Juiz de Fora, assim como a realizagdo dos exames, que ficou sob a supervisao dos

professores da Residéncia de Bioguimica do Hospital Universitario.

Foram adotados como niveis anormais de hemoglobina, e, portanto, como
anemia presente, quando os valores da hemoglobina estiveram inferiores a 13 g/dl
no sexo masculino e 12g/dl no sexo feminino, similar aos valores recomendados
para pacientes sem doenca inflamatoéria intestinal, pela World Health Organization
(WHO). Anemia foi considerada como grave quando o0s niveis da hemoglobina
estivessem abaixo de 10g/dl em ambos os sexos (Gasche, 2007).

Anemia por deficiéncia de ferro foi definida quando houve diminuicdo dos
niveis séricos de ferro (< 37 pg/dl para mulheres e < de 59 pg/dl para homens), da
ferritina (<30ug/l - na auséncia de dados clinicos, laboratoriais ou endoscopicos de
inflamacéo intestinal e < 100 pg/l - na presenca de quaisquer destes dados), do

indice de saturacao da transferrina (<16%) ( Gasche, 2007)

Anemia da Doenca Cronica foi definida quando houve diminuicdo dos niveis
séricos de ferro (< 37 pg/dl para mulheres e < de 59 ug/dl para homens), aumento
da ferritina (>100ug/l ) e diminuicdo do indice de saturacdo da transferrina ( <16%). -
na presenca de dados clinicos, laboratoriais ou endoscopicos de inflamacéo
intestinal. (Gasche, 2007).

Anemia Mista foi definida quando houve diminuicdo dos niveis séricos de ferro
(< 37 pg/dl para mulheres e < de 59 ug/dl para homens) e ferritina entre 30 e
100upg/l. A Anemia por Deficiéncia de Vitamina B12 foi definida quando encontrado
niveis séricos abaixo do normal desta vitamina (Vit.B12 < 145pg/ml) nos pacientes
portadores de anemia.

A Anemia por Deficiéncia de Acido Folico foi definida quando encontrado
niveis séricos abaixo do normal desta vitamina (acido folico < 3 ng/ml) nos pacientes
portadores de anemia. As anemias foram classificadas em hiporregenerativas

guando a contagem absoluta de reticulécitos estava abaixo de 50000 e
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normoproliferativas ou normorregenerativas quando a contagem absoluta de

reticulocitos estava acima de 100000.

Nos pacientes portadores de anemia, fizemos a correlacdo entre a presenca
de anemia e os fatores de risco como: fatores sécio-demogréficos, peso corporal,
histéria clinica (tabagismo; tipo, duracdo e extensdo da doenca inflamatéria
intestinal), se a doencga encontrava-se em remissao ou em atividade, medicacdes de
uso habitual, fen6tipo da doenca (em caso de Doenca de Crohn), foi avaliada a
realizacdo de cirurgia prévia, de resseccdo ileo-cecal, resseccao >100 cm de

intestino delgado e resseccao colonica parcial.

Foram considerados os seguintes valores de referéncia:

Exame Valor de referéncia

Eritrocitos 4,0 — 6,0 milhdes/mm3
Hemoglobina 12-17 g/dl

Hematécrito 37-54 %

HGM 27-36 pg

VGM 80-98 fL

CHGM 30-36 %

RDW 11-15%

Leucdcitos 3600-11000 / mm3
Segmentados 45-66 % 2900 — 6600/ mm3
Linfocitos 20-35% 1000 - 3500/ mm3
Eosindfilos 0-7% 0 - 500/mm3
Bastdes 0-5% 0 - 500/mm3
Mieldcitos 0% 0/mm3
Pro-mieldcitos 0% 0/mm3
Basofilos 0-3% 0 - 200/ mm3
Mondcitos 2-10% 100 -1000/mm3
Blastos 0% 0/mm3
Plaquetas 140.000 — 500.000/ mm3
Acido fdlico >3 ng/ml ou >6,8 nmol/L
Vitamina B12 >145 pg/ml ou > 107 pmol/L
Reticuldcitos 0,5 - 2% do n. de eritrdcitos
indice de saturagdo da transferrina | 20— 50 %

Ferro sérico - homem 65-170 pg/dl

Ferro sérico — mulher 50-170 pg/dl

PCR < 6mg/L

VHS — primeira hora 0-10 mm

VHS — segunda hora 0-20 mm

Fonte: WHO — World Health Organization
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4.3 Andlise estatistica

A andlise estatistica foi realizada usando SPSS 16.0 (SPSS, Chicago, IL,
EUA).

As variaveis continuas sdo apresentadas como medianas e intervalos, e as
variaveis categoéricas sdo expressas em numero e porcentagem de pacientes. A
estatistica descritiva de todas as variaveis relevantes para o0s grupos foram

calculados.

Para analise dos dados, os pacientes foram divididos em dois grupos (com e
sem anemia), de acordo com 0s seus niveis de hemoglobina. As comparacdes entre
grupos, bem como possiveis relacdes entre a presenca de anemia com variaveis
sécio-demograficas e demais dados relatados foram analisados por meio de teste
paramétricos t de Student, teste do qui-quadrado, ou ndo paramétricos o teste U de
Mann - Whitney , quando apropriado . Analise logistica univariada e multivariada foi
realizada para identificar preditores independentes para a ocorréncia de anemia em

todo o grupo DII.

Os resultados sdo apresentados como chances de risco (OR) e intervalo de
confianca de 95% (IC). Para efeitos de comparacdo, o nivel de significancia

estatistica foi estabelecido em P < 0,05.
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5 RESULTADOS E DISCUSSAO

Os resultados e a discussao sdo apresentados no formato do artigo cientifico
a seguir. Este artigo foi submetido a revista indexada conforme norma do programa

e 0 comprovante de submisséo consta nos anexos.
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ABSTRACT

Goals: To assess the prevalence, risk factors and etiology of anemia in Brazilian
outpatients with inflammatory bowel disease (IBD).

Background: Anemia is common in IBD. However, epidemiological studies of non-
western IBD populations are limited and may be confounded by demographic,
socioeconomic and disease-related influences.

Study: In this cross-sectional study, 100 Crohn’s disease (CD) patients and 100
ulcerative colitis (UC) subjects were assessed. Anemia workup included: complete
blood count, ferritin, transferrin saturation, serum levels of folic acid and vitamin B12,
and C-reactive protein (CRP) concentration.

Results: The overall prevalence of anemia on IBD was 21%. There was no
significant difference in the prevalence of anemia between CD subjects (24%) and
UC (18%). There was no correlation between the occurrence of anemia with
demographics, IBD location or duration, behavior of CD and previous surgery.
Moderate disease activity (OR: 3.48, 95% CI 1.95-9.64, P = .002) as well as elevated
CRP levels (OR: 1.8, 95% CI, 1.04-3.11, P = .02) were independently associated with
anemia. The most common etiologies of anemia found in both groups were iron
deficiency anemia (IDA; 10% on CD and 6% on UC) followed by the anemia of
chronic disease (ACD; 6% for both groups).

Conclusions: In Brazilian IBD outpatients, anemia is highly concurrent condition.
Disease moderate activity as well as increased CRP were strongly associated with
comorbid anemia. IDA and/or ACD were the most common etiologies. Periodic
screening and appropriate management for anemia should be carried out routinely as
part of quality of care improvement for IBD individuals.

Key Words: inflammatory bowel disease, Crohn's disease, ulcerative colitis, anemia,

iron deficiency
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INTRODUCTION

Inflammatory bowel diseases (IBD) are idiopathic multisystemic disorders that
present with periods of relapses and remissions throughout their clinical course.*
While ulcerative colitis (UC) is characterized by inflammation limited to the colonic
mucosa, in Crohn's disease (CD) is observed transmural inflammation that can affect
any part of the gastrointestinal tract.? In many patients, these conditions cause
substantial personal cost, due to the unpredictable fluctuating symptoms,
absenteeism at work, use of high-cost drugs, surgeries or multidisciplinary care.

The severity of the intestinal manifestations (i.e. diarrhea, abdominal pain and
bleeding) is usually an important guide for management of IBD. Occasionally,
however, one or more extraintestinal manifestations can be the predominant clinical
feature on patients with IBD. Notably, anemia is one of the most common
extraintestinal manifestation (or complication) in IBD.%® In this clinical setting, anemia
can contribute to patients’ poor quality of life, particularly because of its negative
impact on the feeling of wellbeing, physical performance, mood, cognitive function,
and capacity to perform social activities.>’ In addition, comorbid anemia inIBD
individuals is a significant predictor of increased risk of hospitalization and even
increased patient mortality.®° Of note, anemia may occasionally both antecede the
development of intestinal symptoms and be the key signal unmask IBD.*®

The prevalence of anemia in IBD varies widely, with studies reporting a
frequency between 8.8% and 74% depending on the assessed patient

subpopulation.***?

Etiology of anemia in IBD is multifactorial. Nonetheless, iron
deficiency and characteristics of chronic disease are the most prevalent in this clinical
setting.'*™*® Periodic screenings for anemia as well as a systematic diagnostic
approach are essential steps to the appropriate management of this condition on
IBD. However, anemia is both underdiagnosed and undertreated in populations with
IBD.* Furthermore, different geographic, demographic, socioeconomic, and disease-
related characteristics may exist between South American and North American or
European populations that may limit the generalization of the findings regarding the
epidemiology of anemia on IBD individuals, as the data are mainly derived from North
American or European studies.

Therefore the purpose of the present cross-sectional cohort study was to

assess the prevalence, risk factors and etiology of anemia in a Brazilian population



35

with IBD. We hypothesized that anemia would be a concurrent condition in this

patient population and correlated with inflammatory activity.
MATERIALS AND METHODS

Study design

We conducted a cross-sectional cohort study of adult outpatients with IBD from
an IBD Center at the University Hospital of the Federal University of Juiz de Fora,
Brazil, that were enrolled consecutively into this study for evaluation of the anemia.

between November 2012 and January 2013.

Participants

Our goal was to recruit 200 IBD patients (100 with CD and 100 with UC), nearly
20% of the IBD cohort followed on our Center.

The diagnosis of CD or UC was confirmed by combinations of clinical,
radiologic, endoscopic, and histopathological criteria generally accepted for CD or
UC.2 . The inclusion criteria were: age 218 and <65 years and a confirmed diagnosis
of IBD (CD or UC). Patients were excluded if they were younger than 18 or older
than 65 years or presented a severe IBD requiring hospitalization. Patients were also
considered ineligible if they had a previous or current history of malignancies (except
cutaneous), prior gastrectomy, systemic infections in the last 3 months, alcohol
abusive use (daily alcohol consumption above 40 g), drug addiction, disabling chronic
organ failure, or history of replacement therapy with iron, folic acid or vitamin B12 in

the last six months. Pregnant women or nursing mothers were not selected.
Measurements and outcomes

Socio-demographic and disease-related characteristics
On inclusion, the eligibility criteria were assessed and medical history recorded.
Patient’s relevant socio-demographic data included: age, gender, current smoking

(more than one cigarette daily) and history of alcohol consumption.
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The classification and extent of the patients’ IBD were established using the
Montreal classification.’®> CD activity was measured according to the Crohn's
disease activity index (CDAI). Scores below 150 indicated remission and higher
scores active disease (i.e. mild to moderate disease: CDAI between 150 and 219;
moderate to severe disease: CDAI between 220 and 450). For UC patients we used
the Truelove and Witt's criteria.’® Thus, clinical remission was defined by <2 or 3
stools/day, without the presence of blood and/or pus in the stools, with no systemic
symptoms; mild activity: up to 4 stools/day, with or without blood, no systemic
involvement and increased inflammatory markers; moderate activity: >4 stools per
day with minimal systemic symptoms and increased inflammatory markers; severe
activity: >6 stools per day with blood and evidence of systemic involvement, such
as fever, tachycardia, anemia and erythrocyte sedimentation above 30. In addition,
disease duration and IBD-related surgical history were recorded as well.

Evaluation of anemia

During the inclusion in the study, blood samples (20 ml) for hematological and
clinical chemistry were obtained. Anemia workup included: complete blood count,
ferritin, serum iron, transferrin saturation (TfS), serum levels of folic acid and vitamin
B12, a reticulocyte count, erythrocyte sedimentation and quantitative C-reactive
protein (CRP) concentration.

According to the definition of the World Health Organization, the cutoff point
for anemia was hemoglobin (Hb) levels below 13 g/dL in males and below 12 g/dL
in non-pregnant females.!” Severe anemia was defined as Hb <10 g/dL for both
genders. CRP was considered as elevated when the CRP levels were >6 mgl/L.
Patients were classified to have iron deficiency anemia (IDA) if there was a
reduction in serum ferritin below 30 pg/L or TfS was <16% in the absence of clinical
and/or biochemical (i.e. CDAI <150 and CRP below or equal to upper limit of
normality) data suggestive of disease activity; in the presence of inflammation (e.g.
CDAI >150 and/or CRP above upper limit of normality) IDA was diagnosed by a
serum ferritin <100 pg/L and/or TfS <16%.°

In the presence of clinical or biochemical evidence of intestinal inflammation,
the diagnostic criteria for anemia of chronic disease (ACD) were a serum ferritin
>100 pg/L and TfS <16%.%% A combination of IDA and ACD was defined by finding
of a serum ferritin level between 30 and 100 pg/L.°*. Anemia due to vitamin B12
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deficiency or anemia caused by folic acid deficiency was diagnosed when there was
low serum levels of these vitamins in patients with anemia. If an absolute

reticulocyte count was above 100,000 anemia was classified as hemolytic.

Statistical analysis

The statistical analysis was performed using SPSS 16.0 (SPSS, Chicago, IL,
USA). Continuous variables are presented as medians and ranges, and categorical
variables are expressed as number and percentage of patients. Descriptive statistics
of all relevant variables for the groups were calculated. For data analysis the
patients were divided into two groups (subjects with and without anemia) according
to their Hb levels. Comparisons between groups as well as possible relationships
between the presence of anemia with socio-demographic and disease-related data
were analyzed using parametric Student’s t tests, nonparametric chi-squared tests,
or the Mann-Whitney U test, as appropriate. Univariate and multivariate logistic
analysis was performed to identify independent predictors for occurrence of anemia
in the whole IBD group. The results are presented as odds risk (OR) and 95%
confidence intervals (CI). For comparison, the level of statistical significance was set

at P < .05 and all reported P-values are two- tailed.

Ethics

The study protocol was defined in accordance with the Declaration of Helsinki
and was approved by the Human Use Investigation Committee of our institution. All
patients signed a freely informed consent form before being admitted to the study.

The confidentiality patient identity and records were maintained.

RESULTS

Baseline patient characteristics

A total of 221 adult IBD outpatients were screened for the study. Of these, 18
individuals (8.1%) were not enrolled because they presented some of the exclusion
criteria: severe IBD requiring hospitalization (n=4), colon cancer (n=1), active
infectious (n=2), alcohol abusive use (n=2), previous gastrectomy (n=1), end-stage
renal disease (n=1), pregnancy (n=2) and recent therapy with iron (n=5). Three

patients refused to participate after reading the informed consent.
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Thus 200 patients (90.5%) of the eligible population (75 males, 125 females,
median age 42 years (range 19-60) were included. The demographic and clinical
characteristics of the IBD cohort at baseline are shown in Table 1.

Assessment of anemia in patients with IBD

The overall prevalence of anemia was 21%. The prevalence was similar
among patients with CD (24%) and UC subjects (18 %; P = .25) (Table 1). No
patient presented severe anemia. There was no correlation between the occurrence
of anemia with demographics, IBD location or duration, behavior of CD and previous
surgery for IBD. Conversely, IBD patients with moderate disease activity (CDAI
between 220 and 450 for CD or >4 stools per day and increased inflammatory
markers for UC) had significantly higher prevalence of anemia (66.7%) than
patients in remission (17.8%) or with mildly active IBD (18.9%) (P < 001 for both
comparisons). This finding was more notable for UC individuals with moderate
disease activity (P = .001) than in the CD patients (P = .024) presenting moderate
activity (Table 1). In addition, CRP levels were significantly higher in both diagnostic
groups with anemia than in the population without anemia (P < .001 for CD and P =
.009 for UC). Interestingly, smokers had a lower prevalence of anemia (P =.047). As
shown by univariate logistic regression analysis, the risk of anemia was 4-fold higher
for moderate disease activity and 2-fold higher for no smoking (Table 2). Increase in
CRP by each 1 mg/L increased this risk by 90%. In multivariate model, independent
variables associated with anemia were moderate disease activity and
CRP.Moderate disease increased 3.5-fold the risk of anemia, whereas each 1 mg/L
increase in CRP increased this probability by 80%. However, in multivariate analysis
no smoking was not associated with an increased OR for anemia.

The most common etiologies of anemia found in both patients with CD and
UC were IDA (10% on CD and 6% on UC subjects) followed by the ACD (6% in both
groups) and B12 vitamin deficiency (5% in both groups). A total of 4% of the IBD
cohort presented concomitant IDA and ACD and only one patient showed folate

deficiency associated to IDA (Table 3).
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DISCUSSION

This is the first study to highlight the magnitude of comorbid anemia in
Brazilian patients with IBD. It clearly shows that current anemia was strongly
associated with both moderate disease activity and higher CRP levels. Furthermore,
IDA and/or CDA were the most common etiologies of the anemia on the IBD setting.

The prevalence of anemia in our patients with IBD was 21%. This finding is in
accordance with a overall prevalence of anemia (24%, 95% CI, 18-31) found on a
recent meta-analysis evaluating 2192 IBD patients in European countries.18 Other
studies reported similar prevalence between 17% to 20%'%?° which differs from the
higher prevalence of anemia found on the studies of Bergamisch and colleagues 4
(65%) and Hoivik et al** (48.8% on CD and 20.2% on UC). This probably is due to
the fact that our study was conducted in patients who were already in IBD treatment
while the latter two studies evaluated patients before starting treatment. In current
study the prevalence of comorbid anemia was similar among patients with CD and
UC subjects. Disparately, other studies reported anemia occurring more frequently in
patients with CD than in those with UC.**! It is possible that selection bias on
inclusion in our study (i.e. more patients with UC presented disease activity than CD
patients) can justify this difference.

No patient in current study had severe anemia. It, however, included only
outpatients and, individuals with severe IBD requiring hospitalization and more
probable of presenting severe anemia were excluded. Furthermore, our study
population is followed in an IBD center where patients are regularly monitored and
treated to the target of tight control of intestinal inflammation. Notoriously, the degree

18,21

of anemia in IBD patients correlates with underlying disease activity. Itis’ another

good reason to opt for expeditious, aggressive restraint of intestinal inflammation.

6 71219 e have revealed that the two

Similar to the finding in other studies
most commonly found patterns of anemia in IBD were IDA and that of chronic
disease. Although the distinction between IDA and the ACD is important for IBD
individuals, both conditions commonly overlap. It is well known that continuous or
recurrent intestinal blood loss, reduced iron absorption from the inflamed bowel and
systemic iron sequestration drive a negative iron balance in IBD.** Conversely a
main mechanism driving ACD is the interleukins-6 release from the inflamed

intestine that can trigger increased hepcidin hepatic synthesis, which potentially
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decreased duodenal absorption of iron and retained iron within cells of the reticular-
endothelial system.?* In addition, IBD individuals can have difficulty for utilizing iron
appropriately because it has inappropriately low levels of erythropoietin for their
severity of anemia.?! Systemic inflammatory cytokines increase (eg, interleukins-6,
TNF-alpha, among others) have been shown to decrease mRNA expression of
erythropoietin.?® It is interestingly to highlight that treatment with anti-tumour necrosis
factor-alpha agents has been shown to improve iron deficiency by improving
erythropoiesis, implicating a role for TNF-alpha in development of ACD and/or IDA
on IBD patients.*®

Our findings demonstrate a strong correlation between anemia and disease
activity. Moderate disease activity was an independent factor that increased on 3.5-
fold the risk of anemia. In particular, patients with moderate activity have a higher
prevalence of anemia than those on remission or presenting mild activity. This finding
was more evident for UC subjects with moderate disease activity than in the CD. It is
possible to speculate that UC patients during flares can present higher bleeding rate
than CD patients, which can entail more IDA. Other previous studies found that IBD
patients with active disease status are more likely to have anemia than those being in
remission.>***® Indeed, it should be emphasized that more inflammatory activity
probably results in more blood loss, increased release of hepcidin and decreased
iron absorption from the intestine. Additionally, our observation that elevated CRP is
positively associated with anemia is consistent with that of Hoivik et al.* It is worth
remembering that CRP is an acute phase protein that represents a nonspecific serum
marker of inflammation. Active IBD, especially CD is associated with a CRP response
in 40-80% of patients.?* Thus, intestinal inflammation plays an integral role in the
development of anemia on IBD individuals. Particularly on the setting of active
disease and/or an increased CRP levels the suspicion of underlying anemia should
be raised, which should be looked for carefully. However, it is important to point that
about 18% (Table 1) of the patients with IBD had anemia despite having no active
disease. Therefore, regardless of whether the patient has IBD on remission,
screening for anemia may be still worthwhile.

Interestingly, in agreement with Hoivik et al*, we have revealed a negative
correlation between smoking and anemia by univariate analysis. It has been shown
that smokers can develop secondary polycythaemia caused by exposure to carbon

monoxide by smoking.” Nonetheless, in our multivariate model smoking was not
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associated with a reduced odds for anemia. Hence, the possible protective role of the
cigarette against the development of the anemia on IBD remains open to debate.

Ultimately, we believe that an attention about the prevalence, risk factors and
different etiologies of anemia in patients with IBD could allow that personalized,
targeted therapies for patients be correctly adjusted according to the patient's need,
thus potentially offering an opportunity for improvement of health-related quality of
life, working ability, and patient satisfaction.

A limitation of the study is the fact that the occurrence of the anemia on IBD
should ideally be assessed in a longitudinal rather than a cross-sectional study
design. Furthermore, the burden of anemia found in our IBD patients may not
completely reflect the true prevalence of anemia in the general IBD population. In the
present study, the patients with IBD were at an IBD center of a university hospital,
which makes them more likely to be a more ill or troubled group of IBD patients than
those who would be seen in a community setting. It is generally accepted that
patients with more severe disease are more likely to experience anemia.?* This might
bias the results toward a higher prevalence than in the IBD population in general.
Thus our results should be interpreted in the appropriate context. Ultimately, future
research through longitudinal studies is needed to examine which is the impact of the
aggressive management of IBD on both the incidence and severity of the anemia in

IBD patients.
CONCLUSIONS

In Brazilian IBD outpatients, anemia is highly concurrent condition, deserving
special attention. IDA and ACD are the most common types of anemia in this clinical
setting. Our data underline that anemia in IBD is largely correlated with inflammatory
activity. So adequate treatment should target both the proper correction of Hb levels
and aggressive management of active IBD with close monitoring, which could afford
the opportunity for giving a better patient’s quality of life. The high prevalence of
anemia in IBD patients together with the availability of effective treatment for this
condition indicates that it is timely to recommend that periodic screening and
appropriate management for anemia should be carried out routinely as part of quality

of care improvement for all patients with IBD.



42

FUNDING
This study was partly supported by a clinical research fund from the CNPqg and
FAPEMIG, Brazil.

REFERENCES

1. Kulnigg S, Gasche C. Systemic review: managing anaemia in Crohn‘s disease.
Aliment Pharmacol Ther. 2006;24:1507-1523.

2. de Souza GS, Vidigal FM, Chebli LA, et al. Effect of azathioprine or mesalazine
therapy on incidence of re-hospitalization in sub-occlusive ileocecal Crohn's disease
patients. Med Sci Monit. 2013;19:716-722.

3. Gasche C. Anemia in IBD: the overlooked villain. Inflamm Bowel Dis. 2000;6:142-
150. 4. Hoivik ML, Reinish W, Cvancarova M, et al. Anaemia in inflammmatory bowel
disease: a population-based 10-year follow up. Aliment Pharmacol Ther. 2014;39:69-
76.

5. Guagnozzi D, Lucendo AJ. Anemia in inflammatory bowel disease: A neglected
issue with relevant effects. World J Gastroenterol. 2014;20:3542-3551.

6. Gasche C, Berstad A, Befrits R, et al. Guidelines on the diagnosis and
management of iron deficiency and anemia in inflammatory bowel disease. Inflamm
Bowel Dis. 2007;13:1545-1553.

7. Wells CW, Lewis S, Baron JR, Corbett S. Effects of changes in hemoglobin level
on quality of life and cognitive function in inflammatory bowel disease patients.
Inflamm Bowel Dis. 2006;12:123-130.

8. Gisbert JP, Bermejo F, Pajares R, et al. Oral and intravenous iron treatment in
inflammatory bowel disease: hematological response and quality of life improvement.
Inflamm Bowel Dis. 2009;15:1485-1491.

9. Liu K, Kaffes AJ. Iron deficiency anaemia: a review of diagnosis, investigation and
management. Eur J Gastroenterol Hepatol. 2012;24:109-116.

10. Befrits R, Wikman O, Blomquist L, et al. Anemia and iron deficiency in
inflammatory bowel disease: an open, prospective, observational study on diagnosis,
treatment with ferric carboxymaltose and quality of life. Scand J Gastroenterol.
2013;48:1027-1032. 11. Gomollén F, Gisbert JP. Anemia and inflammatory bowel
diseases. World J Gastroenterol. 2009;15:4659-4665.

12. Wilson A, Reyes E, Ofman J. Prevalence and outcomes of anemia in

inflammatory bowel disease: a systematic review of the literature. Am J Med



43

2004;116:44S-49S.

13. Bergamaschi G, Di Sabatino A, Albertino R, et al. Prevalence and pathogenesis
of anemia in inflammatory bowel disease. Influence of anti-tumor necrosis factor-a
treatment. Haematologica. 2010;95:199-205.

14. Ott C, Schoélmerich J. Extraintestinal manifestations and complications in IBD.
Nat Rev Gastroenterol Hepatol. 2013;10:585-595.

15. Silverberg MS, Satsangi J, Ahmad T, et al. Toward an integrated clinical,
molecular and serological classification of inflammatory bowel disease: report of a
Working Party of the 2005 Montreal World Congress of Gastroenterology. Can J
Gastroenterol. 2005;19:5A-36A.

16. Truelove SC, Witts LJ. Cortisone in ulcerative colitis: final report on a therapeutic
trial. Br Med J. 1955;2:1041-1048.

17. World Health Organization. Iron deficiency anemia assessment, prevention and
control A guide for programme managers. Report. 2011. Report N.: WHO/NHP/01.3.
18. Filmann N, Rey J, Schneeweiss S, et al. Prevalence of anemia in inflammatory
bowel diseases in European countries: A systematic review and individual patient
data meta-analysis. Inflamm Bowel Dis. 2014 Feb 25. [in press]

19. Bager P, Befrits R, Wikman O, et al. The prevalence of anemia and iron
deficiency in IBD outpatients in Scandinavia. Scand J Gastroenterol. 2011;46:304-
309.

20. Gisbert JP, Gomollon F. Common misconceptions in diagnosis and management
of anemia in inflammatory bowel disease. Am J Gastroenterol. 2008;103:1299-1307.
21. Schreiber S, Howaldt S, Schnoor M, et al. Recombinant erythropoietin for the
treatment of anemia in inflammatory bowel disease. N Engl J Med. 1996;334:619-
623.

22. Nemeth E, Rivera S, Gabayan V, et al. IL-6 mediates hypoferremia of
inflammation by inducing the synthesis of the iron regulatory hormone hepcidin. J
Clin Invest. 2004;113:1271-1276.

23. Jelkmann W. Proinflammatory cytokines lowering erythropoietin production. J
Interferon Cytokine Res. 1998;18:555-559.

24. Lewis JD. The utility of biomarkers in the diagnosis and therapy of inflammatory
bowel disease. Gastroenterology. 2011;140:1817-1826.

25. Leifert JA. Anaemia and cigarrete smoking. Int J Lab Hematol. 2008;30:177-184



TABLE 1. Demographic and clinical characteristics of the inflammatory bowel disease

patients with and without anemia

Crohn’s disease Ulcerative colitis Total
Anemia No Anemia No Anemia No
anemia Anemia anemia
Total n (%) 24 (24) 76 (76) 18 (18) 82 (82) 42 (21) 158(79)
Gender n (%) Female  11(17.2) 53(82.8) 11 (18) 50 (82) 22 (17.6) 103 (82.4)
Male 13(36.1) 23(63.9) 07 (17.9) 32(82.1) 20 (26.7) 55(73.3)
Age year 38.9 42.2 41.1 45.6 41.1 43.9
(median/range) (18-64) (19-63) (20-64) (19-65) (18-64) (19-65)
Disease
17 (19.5) 70 (80.5) 7 (14.6) 41 (85.4) 24 (17.8) 111(82.2)
activity* remission
n (%) Mild 4 (50) 4 (50) 6(13.3) 39(86.7) 10(18.9) 43(81.1)
Moderate 3 (60) 2 (40) 5(71.4) 2 (28.6) 8(66.7) 4(33.3)
CD Location lleal 8(34.8) 15(65.2)
n (%) Colonic  7(20.6) 27 (79.4)
lleocolonic 9 (20.9) 34 (79.1)
UC Location Ulcerative
8(15.1) 45 (84.9)
n (%) proctitis
Left sided
2 (10) 18 (90)
ucC
Extensive
8 (29.6) 19 (70.4)
ucC
Behavior of
B1 8(21.6) 29(78.4)
CD n (%)7
B2 7 (25) 21 (75)
B3 9(25.7) 26(74.3)
Disease
. 6.4 8 74+73 7.7+52 68+70 7.8+6.2
duration (year)
(1.4-12.8) (0.8-11.6) (2.7-10.8)  (1-11) (1..4-12.8) (0.8-11.6)
(median/range)
Previous Yes 9(23.1) 30(76.9) 1(50) 1(50) 10 (24.4) 31(75.6)
surgery
n (%) No 15 (24.6) 46 (65.4) 17(17.3) 81 (82.7) 32 (20.1) 127 (79.9)
(0]
Smoking** Yes 2(11.1) 16(88.9) 1(5.9%) 16(94.1) 3(8.6%) 32(91.4)
n (%) No 22 (26.8) 60 (73.2) 17 (20.5) 66 (79.5) 39 (23.6) 126 (76.4)
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CRP **x
(mg/L)

(median/range)

12.9 4.6 9.9 4.9 11 35
(1-80)  (1-45) (1-60) (1-30) (1-80)  (1-45)

CD, Crohn’s disease; UC, ulcerative colitis; CRP, C-reactive protein

* For moderate disease activity there was a statistically significant difference with P = .024 (CD), P = .001 (UC)
and P < .001 (for total population)

** For smoking there was a statistically significant difference with P = .047 (for total population)

*** For CRP there was a statistically significant difference with P < 0.001 (CD) and P = .009 (UC)

# For all other characteristics, there was no significant difference

7 B1 - non-stricturing, non-penetrating; B2 — stricturing; B3 — penetrating



TABLE 2. Univarate and multivariate logistic regression analysis for occurrence of anemia

in the whole inflammatory bowel disease group

OR -95%CI +95% CI P
Univariate logistic regression analysis for anemia risk
Gender 0.957 0912 1.242 .63
Age 1.263 0.674 3.487 39
Inactive disease 1.438 0497 2,764 s
Mild disease activity 2614 1.345 6.243 09
Modesate disease activity 4.101 2.503 10.542 <.001
Disease duration 0.989 0.646 1.728 21
Previous susgery 1.345 0.587 3.843 57
No smoking 1.912 1.088 4531 04
CRP * 1.905 1.047 3354 001
Multivariate logistic regression analysis for anemia risk
No smoking 0.912 0.878 2.531 14
Moderate disease activity 3.487 1.954 9.643 002
CRP 1,803 1.048 3113 02

OR, odds risk; CI, confidence intervals; CRP, C-reactive protein
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TABLE 3. Etiology of the anemia on patients with inflammatory bowel disease

ACD B,, deficiency IDA ACD+IDA

(%) (%) (%) (%)
Crohn’s disease (n=100) 6 5 10° 3
Ulcerative colitis (n=100) 6 5 6 1
Total (n=200) 12 10 16 4

ACD, anemia of chronic disease; IDA, Iron deficiency anemia

* One Crohn’s disease patient presented concomitant IDA and folate deficiency

47
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6 CONCLUSOES

A prevaléncia de anemia em DIl foi semelhante a da literatura, 21% dos casos
avaliados.

Anemia por deficiéncia de ferro e Anemia da doencga crénica foram 0s tipos
mais comuns de anemia nos pacientes portadores de DIl e associaram-se com
atividade moderada da doenca;

Atividade moderada da doenca e PCR elevada associaram-se
independentemente com o risco de anemia

Anemia é frequente na Doenca Inflamatéria Intestinal, merecendo atencédo e

cuidados especificos.
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ANEXO 1 indice de Atividade da Doenca de Crohn (IADC)
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Para chegar-se ao IADC deve-se multiplicar o valor da coluna 1 pelo da coluna 2,
anotando o resultado na coluna Subtotal. Finalmente deve-se somar todos subtotais

para encontrar o valor total do IADC

restante de acordo com o sinal)

. Fator
Variavel Multiplicador Subtotal

Média do numero de evacuacoes liquidas ou pastosas por dia nos X 2
Ultimos 7 dias.
Dor abdominal, em média nos ultimos 7 dias X5
(0-sem dor, 1- dor leve, 2- dor moderada, 3- dor acentuada)
Sensacao de bem-estar, média dos Gltimos 7 dias X7
(O- bom, 1- um pouco abaixo da média, 3- ruim, 4- muito ruim, 5- terrivel)
NUmero de complicacdes
1 - artrite ou artralgia
2 - irite ou uveite X 20
3 - eritema nodoso ou pioderma gangrenoso ou estomatite aftéide
4 - fissura anal ou fistula ou abscesso perirretal
5 - febre acima de 37,8° C
Massa abdominal (0-ndo, 2- questionavel, 5- definida) x 10 X 10
Hematdcrito (homens: 47 menos Ht; mulheres: 42 menos Ht em %) X6
Percentual acima ou abaixo do peso corporal habitual (1 menos
[peso/peso habitual] x 100 (o resultado deve ser somado ou diminuido ao X1
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ANEXO 2 - Questionarios da Pesquisa

PACIENTE PORTADOR DE DOENCA DE CROHN
Data:
1-Nome: 2-RG Hospitalar:

3-ldade: 4- Sexo: 5- Peso:

6- Tabagismo atual:
( )Sim ( )Nao

7-Duracao da Doenca de Crohn:

8- Extensdo da Doenca de Crohn:
( ) TGl superior () lleocoldonica ( ) lleite extensa ( ) Colbnica

9- Historia familiar de doenca inflamatoria intestinal
( )Sim ( )Naéao

10- Drogas utilizadas no tratamento atual da doenca:

11- Situacdo da doenca no momento: indice de Atividade da Doenca de Crohn

( )Emremissdo ( ) Em atividade leve ( ) Em atividade moderada

12- Fendtipo da Doenca de Crohn:

( ) Fistulizante ( ) Fibroestenosante ( ) N&o fistulizante e ndo estenosante

13- Cirurgia prévia:
( ) Resseccéo ileocolénica ( )Resseccado >100 cm de intestino delgado
() Resseccao colbnica parcial ( ) Ressecc¢éao coldnica total



14- Resultados dos exames: Data dos resultados:

Exame Resultados

Eritrocitos

Hemoglobina

Hematocrito

HGM

VGM

CHGM

RDW

Leucdcitos

Segmentados

Linfécitos

Eosindfilos

Bastoes

Mieldcitos

Pré-mieldcitos

Basofilos

Mondcitos

Blastos

Plaquetas

Acido félico

Vitamina B12

Reticuldcitos

indice de  saturagdo  da
transferrina

Ferro sérico

Ferritina

PCR

VHS - primeira hora
VHS — segunda hora




PACIENTE PORTADOR DE RETOCOLITE ULCERATIVA
Data:

1-Nome: 2-RG Hospitalar:

3-ldade: 4- Sexo: 5- Peso:

6- Tabagismo atual:

( )Sim ( )Na&o

7-Duracéao da RCUI:

8- Extensado da Doenca:

() Colite distal/proctite () Colite esquerda ( ) Pancolite

9- Histdria familiar de doenca inflamatoria intestinal

( )ySim ( )Naéao

10- Drogas utilizadas no tratamento atual da doenca:

11- Doenca no momento:

() Emremissdo ( ) Em atividade leve ( ) Em atividade moderada

12- Resseccéo colbnica:

( )Sim ( )Nao
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13- Resultados dos exames: Data dos resultados:

Exame Resultados

Eritrocitos

Hemoglobina

Hematocrito

HGM

VGM

CHGM

RDW

Leucodcitos

Segmentados

Linfécitos

Eosindfilos

Bastoes

Mieldcitos

Pré-mieldcitos

Basofilos

Mondcitos

Blastos

Plaquetas

Acido félico

Vitamina B12

Reticuldcitos

indice de  saturagdo  da
transferrina

Ferro sérico

Ferritina

PCR

VHS - primeira hora
VHS — segunda hora
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ANEXO 3 - TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

%ﬁ _ e-

MINISTERIO DA EDUCAGAO
UNIVERSIDADE FEDERAL DE JUIZ DE FORA
HOSPITAL UNIVERSITARIO
COMITE DE ETICA EM PESQUISA - CEP-HU CAS/UFJF
JUIZ DE FORA - MG — BRASIL

SERVICO DE GASTROENTEROLOGIA — AMBULATORIO DE DOENCA INFLAMATORIA
INTESTINAL

Pesquisador Responsavel: Julio Maria Fonseca Chebli

Endereco: R: Catulo Breviglieri, s/n

CEP: 36036-110 — Juiz de Fora — MG

Fone: (32) 4009-5187 - Fax (32) 4009-5160 - E-mail: pesquisa@ hufif.br

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

O Sr. (a) esta sendo convidado (a) como voluntario (a) a participar da pesquisa “
Anemia nas doencgas inflamatérias intestinais: prevaléncia e fatores de risco”. Neste estudo
pretendemos realizar exames de sangue para verificarmos se o Sr. (a) € portador de anemia
.O motivo que nos leva a estudar é para verificarmos a incidéncia da anemia nos pacientes
gue tém doenca inflamatoria intestinal e qual a sua provavel origem. Para este estudo
adotaremos o0s seguintes procedimentos: faremos a coleta de seu sangue, aqui mesmo no
Hospital Universitario, conforme ja é rotina no seu acompanhamento para doenca
inflamatéria intestinal e faremos as andalises necessarias, ndo ha risco para sua saude
diferente do que ha no fazer um exame de sangue comum. Para participar deste estudo
vocé ndo tera nenhum custo, nem recebera qualquer vantagem financeira.

Vocé serd esclarecido (a) sobre o estudo em qualquer aspecto que desejar e estara livre
para participar ou recusar-se a participar. Podera retirar seu consentimento ou interromper a
participacdo a qualquer momento. A sua participagdo € voluntaria e a recusa em participar
ndo acarretard qualquer penalidade ou modificagdo na forma em que é atendido pelo
pesquisador

O pesquisador ira tratar a sua identidade com padr&es profissionais de sigilo.

Os resultados da pesquisa estardo a sua disposi¢cdo quando finalizada. Seu nome ou o
material que indique sua participagdo ndo sera liberado sem a sua permissao.

O (A) Sr (a) ndo sera identificado em nenhuma publicagdo que possa resultar deste estudo.
Este termo de consentimento encontra-se impresso em duas vias, sendo que uma cépia
sera arquivada pelo pesquisador responsavel, no CAS do Hospital Universitario e a outra
sera fornecida a vocé.

N&o havera risco, se por ventura houver sera ressarcido pelo pesquisador responsavel.

Eu, , portador do documento de
Identidade fui informado (a) dos objetivos do estudo “Anemia nas
doengas inflamatdrias intestinais: prevaléncia e fatores de risco”, de maneira clara



mailto:pesquisa@hufjf.br
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e detalhada e esclareci minhas duvidas. Sei que a qualquer momento poderei solicitar novas
informagdes e modificar minha decisdo de participar se assim o desejar.

Declaro que concordo em participar desse estudo. Recebi uma copia deste termo de
consentimento livre e esclarecido e me foi dada a oportunidade de ler e esclarecer as
minhas davidas.

Juiz de Fora, de de

Nome
Assinatura participante Data

Nome
Assinatura pesquisador Data

Nome
Assinatura testemunha Data

Em caso de dividas com respeito aos aspectos éticos deste estudo, vocé podera consultar
0 CEP- Comité de Etica em Pesquisa do HU/CAS da UFJF

Rua Catulo Breviglieri, s/n

Bairro Santa Catarina

Juiz de Fora - MG

CEP 36036.110

Fone: 4009-5108
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ABSTRACT

Goals: To assess the prevalence, risk factors and etiology of anemia in Brazilian outpatients
with inflammatory bowel disease (IBD).

Background: Anemia is common in IBD. However, epidemiological studies of non-
western IBD populations are limited and may be confounded by demographic, socioeconomic
and disease-related influences.

Study: In this cross-sectional study, 100 Crohn’s disease (CD) patients and 100 ulcerative
colitis (UC) subjects were assessed. Anemia workup included: complete blood count, ferritin,
transferrin saturation, serum levels of folic acid and vitamin Bjz, and C-reactive protein (CRP)
concentration.

Results: The overall prevalence of anemia on IBD was 21%. There was no significant
difference in the prevalence of anemia between CD subjects (24%) and UC (18%). There was
no correlation between the occurrence of anemia with demographics, IBD location or duration,
behavior of CD and previous surgery. Moderate disease activity (OR: 3.48, 95% CI 1.95-9.64, P=
.002) as well as elevated CRP levels (OR: 1.8, 95% CI, 1.04-3.11, P = .02) were independently
associated with anemia. The most common etiologies of anemia found in both groups were iron
deficiency anemia (IDA; 10% on CD and 6% on UC) followed by the anemia of chronic disease
(ACD; 6% for both groups).

Conclusions: In Brazilian IBD outpatients, anemia is highly concurrent condition. Disease
moderate activity as well as increased CRP were strongly associated with comorbid anemia. IDA
and/or ACD were the most common etiologies. Periodic screening and appropriate management for
anemia should be carried out routinely as part of quality of care improvement for IBD individuals.

Key Words: inflammatory bowel disease, Crohn's disease, ulcerative colitis, anemia, iron deficiency



INTRODUCTION

Inflammatory bowel diseases (IBD) are idiopathic multisystemic disorders that present with

periods of relapses and remissions throughout their clinical course. While ulcerative colitis (UQC) is
characterized by inflammation limited to the colonic mucosa, in Crohn's disease (CD) is observed

transmural inflammation that can affect any part of the gastrointestinal tract.® In many patients, these
conditions cause substantial personal cost, due to the unpredictable fluctuating symptoms, absenteeism
at work, use of high-cost drugs, surgeries or multidisciplinary care.

The severity of the intestinal manifestations (i.e. diarrhea, abdominal pain and bleeding) is
usually an important guide for management of IBD. Occasionally, however, one or more

extraintestinal manifestations can be the predominant clinical feature on patients with IBD. Notably,

anemia is one of the most common extraintestinal manifestation (or complication) in IBD.>® In this
clinical setting, anemia can contribute to patients’ poor quality of life, particularly because of its

negative impact on the feeling of wellbeing, physical performance, mood, cognitive function,

6,7

and capacity to perform social activities.”" In addition, comorbid anemia in IBD individuals is a

significant predictor of increased risk of hospitalization and even increased patient mortality.s'10 Of

note, anemia may occasionally both antecede the development of intestinal symptoms and be the key

signal unmask IBD.3®

The prevalence of anemia in IBD varies widely, with studies reporting a frequency

11,12

between 8.8% and 74% depending on the assessed patient subpopulation. Etiology of anemia in

IBD is multifactorial. Nonetheless, iron deficiency and characteristics of chronic disease are the

most prevalent in this clinical setting.ll'13

Periodic screenings for anemia as well as a systematic diagnostic approach are essential steps

to the appropriate management of this condition on IBD. However, anemia is both underdiagnosed

and undertreated in populations with IBD.** Furthermore, different geographic, demographic,
socioeconomic, and disease-related characteristics may exist between South American and North
American or European populations that may limit the generalization of the findings regarding the
epidemiology of anemia on IBD individuals, as the data are mainly derived from North
American or European studies.

Therefore the purpose of the present cross-sectional cohort study was to assess the
prevalence, risk factors and etiology of anemia in a Brazilian population with IBD. We
hypothesized that anemia would be a concurrent condition in this patient population and

correlated with inflammatory activity.



MATERIALS AND METHODS

Study design

We conducted a cross-sectional cohort study of adult outpatients with IBD from an IBD
Center at the University Hospital of the Federal University of Juiz de Fora, Brazil, that were enrolled
consecutively into this study for evaluation of the anemia. between November 2012 and January
2013.

Participants

Our goal was to recruit 200 IBD patients (100 with CD and 100 with UC), nearly 20% of the
IBD cohort followed on our Center.

The diagnosis of CD or UC was confirmed by combinations of clinical, radiologic,

endoscopic, and histopathological criteria generally accepted for CD or UC.2 The inclusion
criteria were: age >18 and <65 years and a confirmed diagnosis of IBD (CD or UC). Patients
were excluded if they were younger than 18 or older than 65 years or presented a severe IBD
requiring hospitalization. Patients were also considered ineligible if they had a previous or
current history of malignancies (except cutaneous), prior gastrectomy, systemic infections in the

last 3 months, alcohol abusive use (daily alcohol consumption above 40 g), drug addiction,
disabling chronic organ failure, or history of replacement therapy with iron, folic acid or vitamin Bi2

in the last six months. Pregnant women or nursing mothers were not selected.

Measurements and outcomes

Socio-demographic and disease-related characteristics

On inclusion, the eligibility criteria were assessed and medical history recorded. Patient’s
relevant socio-demographic data included: age, gender, current smoking (more than one cigarette
daily) and history of alcohol consumption.

The classification and extent of the patients’ IBD were established using the Montreal

classification.”® CD activity was measured according to the Crohn’s disease activity index (CDAI).
Scores below 150 indicated remission and higher scores active disease (i.e. mild to moderate disease:
CDAI between 150 and 219; moderate to severe disease: CDAI between 220 and 450). For UC
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patients we used the Truelove and Witt’s criteria.® Thus, clinical remission was defined by <2 or
3 stools/day, without the presence of blood and/or pus in the stools, with no systemic symptoms; mild
activity: up to 4 stools/day, with or without blood, no systemic involvement and increased
inflammatory markers; moderate activity: >4 stools per day with minimal systemic symptoms and
increased inflammatory markers; severe activity: >6 stools per day with blood and evidence of
systemic involvement, such as fever, tachycardia, anemia and erythrocyte sedimentation above 30.

In addition, disease duration and IBD-related surgical history were recorded as well.

Evaluation of anemia

During the inclusion in the study, blood samples (20 ml) for hematological and clinical
chemistry were obtained. Anemia workup included: complete blood count, ferritin, serum iron,
transferrin saturation (TfS), serum levels of folic acid and vitamin Bip, a reticulocyte count,
erythrocyte sedimentation and quantitative C-reactive protein (CRP) concentration.

According to the definition of the World Health Organization, the cutoff point for anemia was

hemoglobin (Hb) levels below 13 g/dL in males and below 12 g/dL in non-pregnant

females.!” Severe anemia was defined as Hb <10 g/dL for both genders. CRP was considered as
elevated when the CRP levels were >6 mg/L. Patients were classified to have iron deficiency anemia
(IDA) if there was a reduction in serum ferritin below 30 ug/L or TfS was <16% in the absence of
clinical and/or biochemical (i.e. CDAI <150 and CRP below or equal to upper limit of normality) data

suggestive of disease activity; in the presence of inflammation (e.g. CDAI >150 and/or CRP above
upper limit of normality) IDA was diagnosed by a serum ferritin <100 pg/L and/or TS <16%.°

In the presence of clinical or biochemical evidence of intestinal inflammation, the
diagnostic criteria for anemia of chronic disease (ACD) were a serum ferritin >100 ug/L and TfS
<16%.5° A combination of IDA and ACD was defined by finding of a serum ferritin level
between 30 and 100 pg/L.6'11 Anemia due to vitamin B, deficiency or anemia caused by folic

acid deficiency was diagnosed when there was low serum levels of these vitamins in patients with

anemia. If an absolute reticulocyte count was above 100,000 anemia was classified as hemolytic.

Statistical analysis

The statistical analysis was performed using SPSS 16.0 (SPSS, Chicago, IL, USA).
Continuous variables are presented as medians and ranges, and categorical variables are
expressed as number and percentage of patients. Descriptive statistics of all relevant variables for the

groups were calculated. For data analysis the patients were divided into two groups (subjects with and
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without anemia) according to their Hb levels. Comparisons between groups as well as possible
relationships between the presence of anemia with socio-demographic and disease- related data were
analyzed using parametric Student’s t tests, nonparametric chi-squared tests, or the Mann-Whitney U
test, as appropriate. Univariate and multivariate logistic analysis was performed to identify
independent predictors for occurrence of anemia in the whole IBD group. The results are presented as
odds risk (OR) and 95% confidence intervals (CI). For comparison,the level of statistical significance

was set at P < .05 and all reported P-values are two- tailed.

Ethics

The study protocol was defined in accordance with the Declaration of Helsinki and was
approved by the Human Use Investigation Committee of our institution. All patients signed a freely
informed consent form before being admitted to the study. The confidentiality patient identity and

records were maintained.

RESULTS

Baseline patient characteristics

A total of 221 adult IBD outpatients were screened for the study. Of these, 18 individuals
(8.1%) were not enrolled because they presented some of the exclusion criteria: severe IBD requiring
hospitalization (n=4), colon cancer (n=1), active infectious (n=2), alcohol abusive use (n=2), previous
gastrectomy (n=1), end-stage renal disease (n=1), pregnancy (n=2) and recent therapy with iron (n=5).
Three patients refused to participate after reading the informed consent. Thus 200 patients (90.5%)
of the eligible population (75 males, 125 females, median age 42 years (range 19-60) were
included. The demographic and clinical characteristics of the IBD cohort at baseline are shown in
Table 1.

Assessment of anemia in patients with IBD

The overall prevalence of anemia was 21%. The prevalence was similar among patients with
CD (24%) and UC subjects (18 %; P = .25) (Table 1). No patient presented severe anemia. There was
no correlation between the occurrence of anemia with demographics, IBD location or duration,

behavior of CD and previous surgery for IBD. Conversely, IBD patients with moderate disease
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activity (CDAI between 220 and 450 for CD or >4 stools per day and increased inflammatory
markers for UC) had significantly higher prevalence of anemia (66.7%) than patients in
remission (17.8%) or with mildly active IBD (18.9%) (P < .001 for both comparisons). This
finding was more notable for UC individuals with moderate disease activity (P = .001) than in the
CD patients (P = .024) presenting moderate activity (Table 1). In addition, CRP levels were
significantly higher in both diagnostic groups with anemia than in the population without
anemia (P < .001 for CD and P = .009 for UC). Interestingly, smokers had a lower prevalence of
anemia (P = .047).

As shown by univariate logistic regression analysis, the risk of anemia was 4-fold higher for
moderate disease activity and 2-fold higher for no smoking (Table 2). Increase in CRP by each 1
mg/L increased this risk by 90%. In multivariate model, independent variables associated with anemia
were moderate disease activity and CRP. Moderate disease increased 3.5-fold the risk of anemia,
whereas each 1 mg/L increase in CRP increased this probability by 80%. However, in
multivariate analysis no smoking was not associated with an increased OR for anemia.

The most common etiologies of anemia found in both patients with CD and UC were
IDA (10% on CD and 6% on UC subjects) followed by the ACD (6% in both groups) and Bi2
vitamin deficiency (5% in both groups). A total of 4% of the IBD cohort presented concomitant IDA
and ACD and only one patient showed folate deficiency associated to IDA (Table 3).



DISCUSSION

This is the first study to highlight the magnitude of comorbid anemia in Brazilian patients
with IBD. It clearly shows that current anemia was strongly associated with both moderate
disease activity and higher CRP levels. Furthermore, IDA and/or CDA were the most common
etiologies of the anemia on the IBD setting.

The prevalence of anemia in our patients with IBD was 21%. This finding is in

accordance with a overall prevalence of anemia (24%, 95% CI, 18-31) found on a recent meta-
analysis evaluating 2192 IBD patients in European countries.'® Other studies reported similar
prevalence between 17% to 20%°?° which differs from the higher prevalence of anemia found on

the studies of Bergamisch and colleagues4 (65%) and Hoivik et a3 (48.8% on CD and 20.2% on
UC). This probably is due to the fact that our study was conducted in patients who were already in
IBD treatment while the latter two studies evaluated patients before starting treatment. In current
study the prevalence of comorbid anemia was similar among patients with CD and UC subjects.

Disparately, other studies reported anemia occurring more frequently in patients with CD than in

those with UC.** It is possible that selection bias on inclusion in our study (i.e. more patients with
UC presented disease activity than CD patients) can justify this difference.

No patient in current study had severe anemia. It, however, included only outpatients and,
individuals with severe IBD requiring hospitalization and more probable of presenting severe anemia
were excluded. Furthermore, our study population is followed in an IBD center where patients are

regularly monitored and treated to the target of tight control of intestinal inflammation. Notoriously,

18,21

the degree of anemia in IBD patients correlates with underlying disease activity. It is’ another

good reason to opt for expeditious, aggressive restraint of intestinal inflammation.

671219 \ve have revealed that the two most

Similar to the finding in other studies
commonly found patterns of anemia in IBD were IDA and that of chronic disease. Although the
distinction between IDA and the ACD is important for IBD individuals, both conditions commonly

overlap. It is well known that continuous or recurrent intestinal blood loss, reduced iron absorption

from the inflamed bowel and systemic iron sequestration drive a negative iron balance in 1BD.}*1!

Conversely a main mechanism driving ACD is the interleukins-6 release from the inflamed

intestine that can trigger increased hepcidin hepatic synthesis, which potentially decreased
duodenal absorption of iron and retained iron within cells of the reticular- endothelial system.22 In
addition, IBD individuals can have difficulty for utilizing iron appropriately because it’ has
inappropriately low levels of erythropoietin for their severity of anemia.* Systemic inflammatory

cytokines increase (eg, interleukins-6, TNF-alpha, among others) have been shown to decrease
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mRNA expression of erythropoietin.23 It is interestingly to highlight that treatment with anti-
tumour necrosis factor-alpha agents has been shown to improve iron deficiency by improving
erythropoiesis, implicating a role for TNF-alpha in development of ACD and/or IDA on IBD

patients.™®

Our findings demonstrate a strong correlation between anemia and disease activity. Moderate
disease activity was an independent factor that increased on 3.5-fold the risk of anemia. In
particular, patients with moderate activity have a higher prevalence of anemia than those on remission
or presenting mild activity. This finding was more evident for UC subjects with moderate disease
activity than in the CD. It is possible to speculate that UC patients during flares can present higher
bleeding rate than CD patients, which can entail more IDA. Other previous studies found that IBD

patients with active disease status are more likely to have anemia than those being in

remission.”***® Indeed, it should be emphasized that more inflammatory activity probably
results in more blood loss, increased release of hepcidin and decreased iron absorption from the

intestine. Additionally, our observation that elevated CRP is positively associated with anemia is

consistent with that of Hoivik et al.* It is worth remembering that CRP is an acute phase protein that

represents a nonspecific serum marker of inflammation. Active IBD, especially CD is associated with

a CRP response in 40-80% of patients.24 Thus, intestinal inflammation plays an integral role in the
development of anemia on IBD individuals. Particularly on the setting of active disease and/or an
increased CRP levels the suspicion of underlying anemia should be raised, which should be looked for
carefully. However, it is important to point that about 18% (Table 1) of the patients with IBD had
anemia despite having no active disease. Therefore, regardless of whether the patient has IBD on

remission, screening for anemia may be still worthwhile.

Interestingly, in agreement with Hoivik et al*, we have revealed a negative correlation

between smoking and anemia by univariate analysis. It has been shown that smokers can develop

secondary polycythaemia caused by exposure to carbon monoxide by smoking.25 Nonetheless, in our
multivariate model smoking was not associated with a reduced odds for anemia. Hence, the possible
protective role of the cigarette against the development of the anemia on IBD remains open to debate.

Ultimately, we believe that an attention about the prevalence, risk factors and different
etiologies of anemia in patients with IBD could allow that personalized, targeted therapies for patients
be correctly adjusted according to the patient's need, thus potentially offering an opportunity for
improvement of health-related quality of life, working ability, and patient satisfaction.

A limitation of the study is the fact that the occurrence of the anemia on IBD should ideally
be assessed in a longitudinal rather than a cross-sectional study design. Furthermore, the burden of
anemia found in our IBD patients may not completely reflect the true prevalence of anemia in the
general IBD population. In the present study, the patients with IBD were at an IBD center of a

university hospital, which makes them more likely to be a more ill or troubled group of IBD patients
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than those who would be seen in a community setting. It is generally accepted that patients with

more severe disease are more likely to experience anemia.?* This might bias the results toward a
higher prevalence than in the IBD population in general. Thus our results should be interpreted in the
appropriate context. Ultimately, future research through longitudinal studies is needed to examine
which is the impact of the aggressive management of IBD on both the incidence and severity of the
anemia in IBD patients.

CONCLUSIONS

In Brazilian IBD outpatients, anemia is highly concurrent condition, deserving special
attention. IDA and ACD are the most common types of anemia in this clinical setting. Our data
underline that anemia in IBD is largely correlated with inflammatory activity. So adequate
treatment should target both the proper correction of Hb levels and aggressive management of active
IBD with close monitoring, which could afford the opportunity for giving a better patient’s
quality of life. The high prevalence of anemia in IBD patients together with the availability of
effective treatment for this condition indicates that it is timely to recommend that periodic screening
and appropriate management for anemia should be carried out routinely as part of quality of care

improvement for all patients with IBD.

FUNDING

This study was partly supported by a clinical research fund from the CNPqg and FAPEMIG,
Brazil.

REFERENCES

1. Kulnigg S, Gasche C. Systemic review: managing anaemia in Crohn‘s disease. Aliment
Pharmacol Ther. 2006;24:1507-1523.

2. de Souza GS, Vidigal FM, Chebli LA, et al. Effect of azathioprine or mesalazine therapy on
incidence of re-hospitalization in sub-occlusive ileocecal Crohn's disease patients. Med Sci Monit.
2013;19:716-722.

3. Gasche C. Anemia in IBD: the overlooked villain. Inflamm Bowel Dis. 2000;6:142-150.

4. Hoivik ML, Reinish W, Cvancarova M, et al. Anaemia in inflammmatory bowel disease: a



12

population-based 10-year follow up. Aliment Pharmacol Ther. 2014;39:69-76.

5. Guagnozzi D, Lucendo AJ. Anemia in inflammatory bowel disease: A neglected issue with relevant
effects. World J Gastroenterol. 2014;20:3542-3551.

6. Gasche C, Berstad A, Befrits R, et al. Guidelines on the diagnosis and management of iron
deficiency and anemia in inflammatory bowel disease. Inflamm Bowel Dis. 2007;13:1545-1553.

7. Wells CW, Lewis S, Baron JR, Corbett S. Effects of changes in hemoglobin level on quality of life
and cognitive function in inflammatory bowel disease patients. Inflamm Bowel Dis.
2006;12:123-130.

8. Gisbert JP, Bermejo F, Pajares R, et al. Oral and intravenous iron treatment in inflammatory
bowel disease: hematological response and quality of life improvement. Inflamm Bowel Dis.
2009;15:1485-1491.

9. Liu K, Kaffes Al. Iron deficiency anaemia: a review of diagnosis, investigation and management.
Eur J Gastroenterol Hepatol. 2012;24:109-116.

10. Befrits R, Wikman O, Blomquist L, et al. Anemia and iron deficiency in inflammatory bowel
disease: an open, prospective, observational study on diagnosis, treatment with ferric carboxymaltose
and quality of life. Scand J Gastroenterol. 2013;48:1027-1032.

11. Gomollén F, Gisbert JP. Anemia and inflammatory bowel diseases. World J Gastroenterol.
2009;15:4659-4665.

12. Wilson A, Reyes E, Ofman J. Prevalence and outcomes of anemia in inflammatory bowel disease:
a systematic review of the literature. Am J Med. 2004;116:44S-49S.

13. Bergamaschi G, Di Sabatino A, Albertino R, et al. Prevalence and pathogenesis of anemia in
inflammatory bowel disease. Influence of anti-tumor necrosis factor-a treatment. Haematologica.
2010;95:199-205.

14. Ott C, Schélmerich J. Extraintestinal manifestations and complications in IBD. Nat Rev
Gastroenterol Hepatol. 2013;10:585-595.

15. Silverberg MS, Satsangi J, Ahmad T, et al. Toward an integrated clinical, molecular and
serological classification of inflammatory bowel disease: report of a Working Party of the 2005
Montreal World Congress of Gastroenterology. Can J Gastroenterol. 2005;19:5A-36A.

16. Truelove SC, Witts LJ. Cortisone in ulcerative colitis: final report on a therapeutic trial. Br Med J.
1955;2:1041-1048.

17. World Health Organization. Iron deficiency anemia assessment, prevention and control A guide
for programme managers. Report. 2011. Report N.: WHO/NHP/01.3.

18. Filmann N, Rey J, Schneeweiss S, et al. Prevalence of anemia in inflammatory bowel diseases in
European countries: A systematic review and individual patient data meta-analysis. Inflamm Bowel
Dis. 2014 Feb 25. [in press]

19. Bager P, Befrits R, Wikman O, et al. The prevalence of anemia and iron deficiency in IBD



13

outpatients in Scandinavia. Scand J Gastroenterol. 2011;46:304-309.

20. Gisbert JP, Gomollon F. Common misconceptions in diagnosis and management of anemia in
inflammatory bowel disease. Am J Gastroenterol. 2008;103:1299-1307.

21. Schreiber S, Howaldt S, Schnoor M, et al. Recombinant erythropoietin for the treatment of anemia
in inflammatory bowel disease. N Engl J Med. 1996;334:619-623.

22. Nemeth E, Rivera S, Gabayan V, et al. IL-6 mediates hypoferremia of inflammation by
inducing the synthesis of the iron regulatory hormone hepcidin. J Clin Invest. 2004;113:1271-
1276.

23. Jelkmann W. Proinflammatory cytokines lowering erythropoietin production. J Interferon
Cytokine Res. 1998;18:555-5509.

24. Lewis JD. The utility of biomarkers in the diagnosis and therapy of inflammatory bowel disease.
Gastroenterology. 2011;140:1817-1826.

25. Leifert JA. Anaemia and cigarrete smoking. Int J Lab Hematol. 2008;30:177-184.



TABLE 1. Demographic and clinical characteristics of the inflammatory bowel disease

patients with and without anemia

Crohn’s disease Ulcerative colitis Total
Anemia No Anemia No Anemia No
anemia Anemia anemia
Total n (%) 24 (24) 76 (76) 18 (18) 82 (82) 42 (21) 158(79)
Gender n (%) Female  11(17.2) 53(82.8) 11 (18) 50 (82) 22 (17.6) 103 (82.4)
Male 13(36.1) 23(63.9) 07 (17.9) 32(82.1) 20(26.7) 55(73.3)
Age year 38.9 42.2 41.1 456 41.1 43.9
(median/range) (18-64) (19-63) (20-64) (19-65) (18-64) (19-65)
Disease
17 (19.5) 70(80.5) 7 (14.6) 41 (85.4) 24 (17.8) 111(82.2)
activity* remission
n (%) Mild 4 (50) 4 (50) 6 (13.3) 39 (86.7) 10(18.9) 43(81.1)
Moderate 3 (60) 2 (40) 5(71.4) 2 (28.6) 8(66.7) 4(33.3)
CD Location lleal 8(34.8) 15(65.2)
n (%) Colonic  7(20.6) 27 (79.4)
lleocolonic 9 (20.9) 34 (79.1)
UC Location Ulcerative
o 8(15.1) 45 (84.9)
n (%) proctitis
Left sided
2(10) 18 (90)
ucC
Extensive
8 (29.6) 19 (70.4)
ucC
Behavior of
B1 8(21.6) 29(78.4)
CD n (%)7
B2 7 (25) 21 (75)
B3 9(25.7) 26(74.3)
Disease
] 6.4 8 74+73 7752 68+70 78+6.2
duration (year)
) (1.4-12.8) (0.8-11.6) (2.7-10.8) (1-11) (1..4-12.8) (0.8-11.6)
(median/range)
Previous Yes 9(23.1) 30(76.9) 1(50) 1(50) 10 (24.4) 31 (75.6)
surgery
n (%) No 15(24.6) 46 (65.4) 17 (17.3) 81 (82.7) 32 (20.1) 127 (79.9)
0
Smoking** Yes 2(11.1) 16(88.9) 1(5.9%) 16(94.1) 3(8.6%) 32(91.4)
n (%) No 22(26.8) 60(73.2) 17(205) 66 (79.5) 39 (23.6) 126 (76.4)

14
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CRP **x
(mg/L)

(median/range)

12.9 4.6 9.9 4.9 11 35
(1-80)  (1-45) (1-60) (1-30) (1-80)  (1-45)

CD, Crohn’s disease; UC, ulcerative colitis; CRP, C-reactive protein

* For moderate disease activity there was a statistically significant difference with P = .024 (CD), P = .001 (UC)
and P < .001 (for total population)

** For smoking there was a statistically significant difference with P = .047 (for total population)

*** For CRP there was a statistically significant difference with P < 0.001 (CD) and P = .009 (UC)

# For all other characteristics, there was no significant difference

7 B1 - non-stricturing, non-penetrating; B2 — stricturing; B3 - penetrating



TABLE 2. Univarate and multivariate logistic regression analysis for occurrence of anemia

in the whole inflammatory bowel disease group

OR -95%CI +95% CI P
Univariate logistic regression analysis for anemia risk
Gender 0.957 0912 1.242 63
Age 1.263 0.674 3.487 59
Inactive disease 1.438 0.497 2,764 a5
Mild disease activity 2614 1.345 6.243 09
Moderate disease activity 4.101 2.503 10.542 <.001
Disease duration 0.989 0.646 1.728 21
Previous surgery 1.345 0.587 3.843 57
No smoking 1.912 1.088 4531 04
CRP * 1.905 1.047 3354 001
Multivariate logistic regression analysis for anemia risk
No smoking 0912 0.878 2.531 14
Moderate disease activity 3.487 1.954 9.643 002
CRP 1,803 1.048 3113 02

OR, odds risk; CI, confidence intervals; CRP, C-reactive protein
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TABLE 3. Etiology of the anemia on patients with inflammatory bowel disease

ACD B,, deficiency IDA ACD+IDA

(%) (%) (%) (%)
Crohn’s disease (n=100) 6 5 10° 3
Ulcerative colitis (n=100) 6 5 6 1
Total (n=200) 12 10 16 4

ACD, anemia of chronic disease; IDA, Iron deficiency anemia

* One Crohn’s disease patient presented concomitant IDA and folate deficiency
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