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Resumo

A Doenca de Crohn (DC) € caracterizada por uma inflamagdo cronica que pode afetar
qualquer parte do trato digestivo. Na fase aguda, os sintomas gastrointestinais podem levar
a desnutricdo. Na remiss@o da doenga, alguns pacientes podem apresentar sobrepeso ou
obesidade, o que contribui para aumentar a producdo de citocinas pré-inflamatérias pelo
tecido adiposo. Com o objetivo de avaliar os efeitos de dois suplementos nutricionais sobre
o estado nutricional de pacientes com DC, foi realizado um ensaio clinico, randomizado,
duplo-cego, paralelo com dois bragos. Os participantes receberam suplemento com
proteinas do soro de leite (PSL) ou suplemento com proteinas de soja (PS), durante 16
semanas. A avaliacdo nutricional foi feita por meio de medidas antropométricas,
bioimpedancia, recordatdrio alimentar de 24 horas e dosagens de albumina e pré-albumina.
Para a avaliacio da atividade da doenca foram utilizados o Indice de Atividade da Doenca
de Crohn (IADC) e a dosagem de proteina C reativa (PCR). Na primeira avaliacdo (n=68),
93% dos pacientes estavam em remissao da doenca (IACD<150), 36% apresentaram
sobrepeso ou obesidade e apenas 5% estavam desnutridos. Com relacdo a ingestdo
alimentar, mais de 50% dos pacientes tinha um consumo inadequado de célcio, potéssio, e
vitaminas A, C e D. Pacientes que estavam sob terapia com anti-TNF-a apresentaram
Indice de Massa Corporal (IMC), percentual de gordura corporal (%GC) e prega cutinea
tricipital (PCT) maiores do que aqueles sob terapia com, apenas, azatioprina. As 16
semanas de suplementacdo foram concluidas por 19 pacientes no grupo com PSL e 22 no
grupo PS. Os suplementos ndo tiveram efeitos no IADC e PCR, porém modificaram a

composicdo corporal. Houve aumento da circunferéncia muscular do bragco (CMB), area
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muscular do brago corrigida (AMBc) e percentual de massa magra (%9MM), e reducdo da
PCT e do %GC, nos dois grupos. O sobrepeso, a obesidade e a ingestdo inadequada de
micronutrientes foram alteragdes nutricionais observadas em alguns pacientes com DC
deste estudo, e indicam a necessidade de orientacdes dietéticas para corrigi-las. Os
suplementos nutricionais com PSL e PS, ap6s 16 semanas de uso, reduziram a gordura
corporal dos pacientes, e poderiam ser utilizados como estratégia para tratar a obesidade.
Além disso, a inflamacdo decorrente do excesso de tecido adiposo poderia ser prevenida,

contribuindo para uma melhor evolucdo clinica.
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Abstract

Crohn's Disease (CD) is characterized by a chronic inflammation that affects any part of the
gastrointestinal tract. In the acute phase, gastrointestinal symptoms may lead to
malnutrition. During disease remission, some patients are overweight or obese; as adipose
tissue produces proinflammatory cytokines, its excess may aggravate inflammation. To
evaluate the effects of two supplements on nutritional status in CD patients, we performed a
prospective, randomized, double-blind, parallel-arm trial. Participants received whey
protein (WP) or soy protein (SP) supplement for 16 weeks. Nutritional assessment was
performed by anthropometric measurements, bioelectrical impedance, 24-hour dietary
recall, serum albumin and pre-albumin. The Crohn's Disease Activity Index (CDAI) and
serum C-reactive protein (CRP) were used for the assessment of the disease activity. In the
first evaluation (n = 68), 93% of the patients were in clinical remission (CDAI <150), 36%
were overweight or obese and only 5% were malnourished. Over 50% of the patients had
an inadequate intake of calcium, potassium, and vitamins A, C and D. Patients under
treatment with anti-TNF- alpha had body mass index (BMI), body fat percentage (%BF)
and triciptal skin fold (TSF) greater than those undergoing azathioprine therapy. Nineteen
patients in the WP group and twenty-two in the SP group completed the 16 weeks of
supplementation. The supplements had no effect on CDAI and CRP, but contributed to
body composition change. The TSF and %BF decreased, whereas mid-arm muscle
circumference (MAMC), corrected arm muscle area (CAMA) and body lean percentage
(%BL) increased, in the two groups. Some patients in this study presented overweight,

obesity or low intake of micronutrients, dietary advice is needed to correct these nutritional
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abnormalities. The supplementation with WP and SP may contribute to the reduction of
overweight and obesity through reducing body fat and thus contributing to inflammatory

control, preventing disease progression.
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1. Introducao

1.1. Doenca de Crohn

A Doencga de Crohn (DC) e a Colite Ulcerativa (CU) pertencem ao grupo de
doencas cronicas, chamado de Doencas Inflamatérias Intestinais (DII). A inflamagdo na
DC ocorre de forma segmentar e transmural, e pode afetar qualquer area do trato
gastrointestinal. Os principais sintomas da doenga sdo febre, diarreia, dor abdominal,
nduseas e vOomitos. Além disso, podem aparecer durante o curso da doenca complicacdes
intestinais e extra intestinais, como: obstrucdes, fistulas, abscessos, anemia, osteoporose,
artropatias, pioderma gangrenoso e eritema nodoso (1,2). Existem evidéncias mostrando
que individuos com DII apresentam maior risco de desenvolver cancer intestinal (3-6).
Acredita-se que a exposi¢do crOnica as citocinas inflamatérias e espécies reativas de

oxigeénio possa ter efeitos carcinogénicos (7).

A incidéncia da DC € maior em adultos jovens, porém pode afetar individuos em
qualquer idade. As taxas de incidéncia anual no norte da américa (periodo de 1990-2000)
foi de 7,9 casos por 100.000 e na Europa (periodo de 2003-2005) foi de 8,6 casos por
100.000 (1). A maioria dos estudos sobre prevaléncia e incidéncia das DII foi feito na
Europa, existem poucos dados nos paises em desenvolvimento. As regides de maior
prevaléncia sio Canadd e Europa, sendo que a Asia apresenta a menor prevaléncia. Em
2004, mais de dois milhdes de pessoas da Europa e 1,4 milhdes de pessoas dos Estados
Unidos apresentavam DII (8). Estas doencas sdo consideradas emergentes, pois suas

incidéncias vém aumentando em todo o mundo, incluindo regides, como o Japao (9).
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A etiologia da DC ndo estd totalmente elucidada, acredita-se que ha uma interacao
entre fatores ambientais, genéticos e imunoldgicos (1). Vdrios fatores ambientais t€ém sido
estudados, como tabagismo, apendicectomia, uso de contraceptivos, dietas, amamentacao,
infecgdes e antibidticos (10). O estilo de vida e as influéncias ambientais tém grande
importancia na etiologia da doenca. Isto € bem demonstrado pelo aumento do risco da

doenca apds a migracdo para regides de alta incidéncia de DII (8).

Muitos grupos de pesquisa avaliaram o genoma humano para a identificacdo de
fatores genéticos associados a doenca. A identificacdo de genes e loci genéticos que
contribuem com a susceptibilidade as DII tém melhorado a compreensdo das causas da
doenca. Foram verificados alteracdes genéticas relacionadas com a desregulacdo da
resposta imune inata a microflora intestinal, aumento da permeabilidade intestinal e

alteragdes na resposta imune adaptativa intestinal (1,11).

Foi descrito que bidpsias intestinais de pacientes com DC carregam alelos mutantes
no gene CDHI, que codifica a proteina E-caderina. Com esta mutagdo, a E-caderina ndo
cumpre devidamente seu papel na integridade da barreira epitelial, favorecendo a
translocacdo bacteriana (1). Foram observados, também, variantes genéticos de
componentes do sistema imune, com efeitos independentes sobre o risco de desenvolver
DII. Estes componentes, como STAT3, JAK2, CARDY, NOD?2 e IL23R, sao importantes na
tolerancia as bactérias luminais. Evidéncias experimentais mostram uma resposta
imunoldgica alterada as bactérias luminais de pacientes com polimorfismos no gene NOD2.
Foram obeservadas falhas na autofagia de micrébios invasores e inducdo prejudicada da

resposta imune adaptativa de células T (1).
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A mucosa intestinal funciona como uma barreira e apresenta receptores capazes de
perceber o conteudo luminal e secretar produtos regulatorios, que irdo coordenar uma
resposta imune adequada. Na DC ativa, o equilibrio de células reguladoras e efetoras €
perturbado, predominando células T efetoras (T helperl, T helper 2) sobre as células T
reguladoras (Th3, Tr). Foram observados que estes pacientes apresentam uma resposta
anormal de células T do tipo T-helper 1, com aumento na producdo de citocinas pro-
inflamatdrias, como o fator de necrose tumoral-alfa (TNF-a), interferon-gama (IFN-y) e IL-

12 (interleucina 12) (1,11).

O tratamento da DC baseia-se na manutencdo da remissdo da doencga, periodo em
que os sintomas, inflamacdo e complicagdes sdo controladas. Os corticosterdides e
imunomoduladores (azatioprina) sdo muito utilizados. Recentemente, agentes bioldgicos
foram introduzidos como terapéutica, os quais atuam bloqueando os efeitos de citocinas
essenciais na cascata inflamatéria, controlando, entdo, a inflamacdo. O anti-TNF-a é um
anticorpo monoclonal direcionado contra o TNF-a, e tem sido eficiente na inducdo e
manutencio da remissdo da doenga, melhorando os sintomas e a sadde intestinal de grande

parte dos pacientes (12).

1.2. Nutricdo na Doenca de Crohn

A DC esta muito associada com a desnutricdo, principalmente na fase ativa da
doenca. Neste periodo, os pacientes apresentam diarreia intensa, perdas intestinais de
nutrientes, ma absor¢ao, dores abdominais, nduseas e vomitos (13). Além disso, o TNF- a

estd aumentado e tem efeitos catabdlicos, induzindo a anorexia e aumentando o gasto
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energético basal. A leptina também estd aumentada, e sinaliza “falsamente” o hipotdlamo
um estado de suficiéncia energética, contribuindo com a anorexia (14). Diante desse

quadro, ocorre uma perda significante de peso corporal.

A magnitude da desnutricio depende de diferentes fatores como: extensdo e
localizacdo da doenca, cirurgias e, principalmente, gravidade da resposta inflamatoéria
sist€émica (13). As deficiéncias nutricionais podem contribuir com as complicacdes da DC,

aumentando a frequéncia de internacdes hospitalares (15).

Com o desenvolvimento de novos medicamentos, como as terapias bioldgicas, os
pacientes com DC permanecem em remissdo clinica da doenca por periodos mais longos
(16). Além disso, estudos estio mostrando que a ingestdo de macronutrientes e o Indice de
Massa Corporal (IMC) desses doentes estdo semelhantes aos de individuos saudéveis (17-
19). A desnutricdo estd reduzindo e a obesidade aumentando em pacientes com DC em

remissao (20,21).

O impacto da obesidade na DC comecou a ser investigado recentemente (22). Sabe-
se que a obesidade cronica estd associada com uma desregulacdo do sistema imune,
resultando em um estado pré-inflamatério de leve intensidade. Citocinas (IL-6 e TNF-a),
adipocinas (leptina, adiponectina e resistina) e neuropeptidios (substincia P) sdo
produzidos pelos adipdcitos, macréfagos e linfocitos localizados no tecido adiposo
mesentérico (TAM) (23,24). Pacientes com DII, também, apresentam niveis séricos
elevados de IL-6 e TNF-a. Estas citocinas estdo super expressas no TAM dos pacientes

com doenca ativa. Assim, obesidade e DII estdo associadas com alteragdes no TAM e
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aumento da inflamacdo, porém uma ligacdo entre estas duas patologias ainda nio foi

estabelecida (24).

Mesmo com estas mudancgas no estado nutricional dos pacientes com DC, as
deficiéncias de micronutrientes sdo frequentes (16,25). Estas deficiéncias sdo ocasionadas,
principalmente, pelas perdas intestinais de nutrientes € ma absorcdo. A diarreia e as fistulas
levam as perdas de zinco, cdlcio e potéssio (16). Por outro lado, na remiss@o da doencga, a

ingestdo alimentar inadequada parece ser a causa primordial (18).

Restricdes dietéticas sdo comuns entre os pacientes, mesmo apds a remissdo da
doenca. Pacientes com DC restringem alimentos como leite, frutas e vegetais, com a
finalidade de reduzir os sintomas gastrointestinais. O problema € que estas restricdes sao
mantidas por um longo periodo, ocasionando deficiéncias de micronutrientes (13,18, 21).
No estudo de Sousa Guerreiro et al. (21), 1/3 dos pacientes em remissdo evitava graos, 1/3

excluia laticinios e 18% restringia vegetais.

A disfuncdo 6ssea € uma complicacdo extra intestinal comum nestes individuos. A
saude Ossea pode ser afetada pelas citocinas pré-inflamatorias, como as IL-1, IL-6 e TNF-a,
que parecem ativar os osteoclastos (26). A vitamina D regula a absor¢do e homeostase do
calcio, um mineral fundamental na constru¢do e manuten¢do dos ossos (27). Esta vitamina
¢ obtida, principalmente, pela exposicdo solar, poucos alimentos contém este

micronutriente (16).

Leite e derivados sdo fontes de calcio e muitas vezes sdo fortificados com vitamina

D, porém estes alimentos sdo evitados pelos pacientes por conterem lactose. Estudos
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mostram que 80-86% dos individuos com DII apresentam uma ingestdo inadequada de
célcio (18,28). Devido ao risco destes doentes apresentarem problemas Osseos, 0
monitoramento da ingestdo e dos niveis séricos de cdlcio e vitamina D deve ser feito e
suplementos orais podem ser necessarios (16). Além desses micronutrientes, ja foi
observada uma ingestdo inadequada de folato, tiamina, beta-caroteno e vitaminas C, B6, A,

K e E em individuos com DC, independente da atividade da doenca (16,18, 28-30).

1.3.  Suplementos nutricionais

Suplementos nutricionais especificos podem contribuir com a terapia
medicamentosa na indu¢do e manuten¢do da remissdo da DC (31-33). Muitos estudos
buscam avaliar os mecanismos destes suplementos na doenca. Atuagdes no estresse
oxidativo, na resposta imune e na flora e barreira intestinal sdo os mais citados (34).

Nos pacientes com DC, os radicais livres liberados na mucosa intestinal t€m um
papel significante nas lesdes inflamatdrias, que se agravam com a reducdo da glutationa
intracelular (um antioxidante) observada nestes individuos (35,36). As quantidades deste
antioxidante podem ser restauradas por meio da administracdo dos seus precursores,
glutamina e cisteina (34).

A glutamina é o principal substrato energético das células intestinais. Sua
administragdo pode estimular a restauracdo e integridade intestinal, evitando a translocacao
intestinal de bactérias e de seus produtos (34). Além disso, o uso da glutamina combinada

com a arginina pode reduzir o TNF-a intestinal de pacientes com DC (37).
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A flora intestinal apresenta a¢des imunorreguladoras e participa da fisiopatologia da
DC (38). Alteracdes em sua composicdo podem estimular o sistema imune, alterar o
epitélio e aumentar a permeabilidade intestinal. O uso de pré e pro-bidticos pode ter efeitos
benéficos (39). Lindsay et al. (40) verificaram que o uso do fruto oligossacarideo aumenta
as concentracdes de bifidobactérias fecal e reduz a atividade da DC. Um estudo com pré-
bidtico (41) demonstrou que o Lactobacillus casei é capaz de prevenir e controlar os efeitos

pré-inflamatérios da Escherichia coli.

1.3.1. Proteinas do Soro de Leite

Durante a digestdo e fermentacdo gastrointestinal de proteinas, vérios peptideos
bioativos e aminodcidos essenciais sdo liberados. Ja foram descritos que estes componentes
podem apresentar efeitos anticancer, antimicrobianos, hipocolesterolémicos, anti-
hipertensivos, antitrombdéticos e antiinflamatorios (42).

As proteinas do soro de leite (PSL) sdo extraidas durante a fabrica¢do de queijos e
representam 20% do total de proteinas do leite bovino. Entre os seus componentes estao a
B-lactoglobulina, a-lactoalbumina, glicomacropeptideos, albumina sérica bovina,
lactoferrina e imunoglobulinas (43). Estas proteinas sdo ricas em aminodcidos essenciais e
de cadeia ramificada como: leucina, isoleucina e valina, importantes no crescimento e
reparacao de tecidos, e cisteina, precursora da glutationa, um importante antioxidante (44).

Em relacdo as propriedades fisico-quimicas, sabe-se que as PSL ndo sao coaguladas

em condi¢des 4acidas e resistem as acdes das enzimas do estdbmago. Sdo rapidamente
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digeridas e absorvidas, elevando as concentracdes séricas de aminoécidos e estimulando a
sintese de novas proteinas (44,45).

As PSL sdo muito utilizadas como suplemento nutricional por fisiculturistas para
ganho na massa muscular. Existe, também, um grande interesse em suas propriedades
funcionais. Hoje, elas sdao reconhecidas como um alimento funcional, que pode apresentar
efeitos antimicrobianos e imunoldgicos (43,44).

As imunoglobulinas, que correspondem a 10-15% das PSL, sdao constituidas pelas
IgG, IgA, IgM, and IgE e possuem fung¢des antioxidantes e imunoldgicas (46,47). A
lactoferrina €, provavelmente, a proteina mais valiosa do soro de leite. Ela pode regular a
absorcdo de ferro no intestino, promover o crescimento de células intestinais, proteger
contra infecgdes e regular a resposta imunoldgica (43).

A B-lactoglobulina corresponde a aproximadamente 50% do contetido protéico do
soro. Ela carreia pequenas moléculas hidrofébicas, como o retinol, podendo atuar na
modulacdo da resposta linfatica (43) e reduzindo a absorcao intestinal de lipidios (46,47).

A o-lactoalbumina € a segunda proteina mais abundante no soro de leite (15-25%) e
vem sendo demonstrado que possui um importante efeito na fun¢do de macréfagos e
células B e T (48). Ela estimula a proliferacdo de linfécitos em culturas de sangue humano
(49). Além disso, tem alta concentracdo de triptofano (6%), € rica em lisina, leucina,
treonina e cisteina, e pode ligar-se ao cdlcio e zinco, favorecendo a absor¢ao dos mesmos
(46,47).

Os efeitos no sistema imune das PSL tém sido estudados em vdérias doencas.
Aguilar-Nascimento et al. (50) observaram que formulas enterais com PSL podem reduzir a

inflamagdo e aumentar as defesas antioxidante de pacientes idosos com isquemia, por meio
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de decréscimos nos niveis de interleucina 6 (IL-6) e aumento dos niveis de glutationa.
Outro estudo (51) observou um aumento da glutationa de pacientes infectados pelo HIV.
Na DC, foram avaliados os efeitos da glutamina e das PSL na mucosa do intestino, ambas

melhoraram a permeabilidade e arquitetura do epitélio intestinal (52).

1.3.2. Soja

A soja é amplamente usada como suplemento alimentar, seu consumo aumentou
apos a Food and Drug Administration aprovar que o consumo de 25g de proteina de soja
por dia, junto com uma dieta com baixa quantidade de gorduras saturadas e colesterol pode
reduzir o risco de doencgas cardiovasculares (53).

Componentes bioativos da soja, como isoflavona, saponinas e lunasina, tém sido
estudados por apresentar efeitos benéficos sobre os sintomas da menopausa, risco de
osteoporose, doencas cardiovasculares e cancer. A soja pode reduzir o risco de doengas
relacionadas a inflamagdo, como o cancer e diabetes (54-57). A alimentacdo com
isoflavona em camundongos apresentou efeitos protetores no célon, durante a inducdo
quimica de tumores (58). A lunasina teve efeitos antioxidantes e antiinflamatorios (reducao
de TNF-a e IL-6) em macréfagos estimulados com lipopolissacarideo de murinos RAW
264.7 (59).

A soja, também, tem mostrado efeitos na composicdo corporal, dois estudos
mostraram que uma dieta rica em proteinas da soja reduz a gordura corporal e preserva a

massa magra de individuos com sobrepeso (60,61). Na DC, foi encontrado apenas um
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estudo, que testou uma dieta enteral rica em proteinas de soja e sem lactose. Esta dieta
mostrou efeitos na composi¢io corporal de pacientes em remissao, com aumento de massa
magra e de gordura corporal (62).

Com base nas informagdes citadas acima, consideramos a necessidade de avaliar o
papel da proteina da soja e das proteinas do soro de leite bovino como suplementos

nutricionais na DC.
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2. Objetivos

Verificar mudangas no estado nutricional de pacientes com Doenca de Crohn sob
terapia com Azatioprina e Anti-TNF-a, durante e ap6s o uso de suplemento com proteinas

do soro de leite bovino e com proteinas de soja.

2.1. Objetivos especificos

Verificar o estado nutricional dos pacientes com Doenca de Crohn, utilizando os

seguintes parametros:

e Medidas antropométricas;
e Composic¢ao corporal avaliada pela Bioimpedancia;
® Niveis séricos de albumina e pré-albumina;

® Ingestdo alimentar avaliada pelo Recordatorio Alimentar.

Verificar a atividade da doenca dos pacientes com Doenga de Crohn, por meio do
Indice de Atividade da Doenca de Crohn (IADC) e dosagem de proteina C reativa (PCR).
Avaliar efeitos dos suplementos sobre os parametros nutricionais.

Avaliar efeitos dos suplementos sobre a atividade da doencga.
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3. Capitulo 1

O capitulo 1 corresponde ao artigo intitulado “Nutritional status of patients with
Crohn's Disease in remission, under anti-TNF-alpha and azathioprine therapy”, cujo
objetivo foi avaliar o estado nutricional e atividade da doenca de pacientes com Doenca de

Crohn.
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Capitulo 1

“Nutritional status of patients with Crohn's disease in
remission, under anti-TNF-alpha and azathioprine

therapy”
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ABSTRACT

Crohn’s disease (CD) is generally associated with weight loss, but today evidences are
showing an increasing number of patients with overweight and obesity. The aim of this
study was to assess the nutritional status in patients with CD on anti-TNF-alpha infusions
and azathioprine.

Methods: Sixty-eight consecutive patients with CD treated by anti-TNF-alpha with or
without azathioprine (AZA) and by only azathioprine were studied. This cross-sectional
study evaluated the disease activity by Crohn’s Disease Activity Index (CDAI) and serum
C-reactive protein (CRP), the nutritional status and body composition by bioimpedance
analysis, anthropometry, albumin and pre-albumin dosages. Dietary intake was determined
by 24-h dietary recalls. 2 method or Fisher exact test and Student t test with 5% of
significance were used.

Results: There were 63 (93%) patients in clinic remission (CDAI<150) and those that used
only azathioprine (AZA group) had a lower level of CRP. According to the body mass
index (BMI), 27% were overweight, 9% obese and 5% malnourished. More than 50% of
the patients had an inadequate intake of calcium, potassium, vitamin A, C and D. The
proportion of lipids intake was above the Acceptable Macronutrient Distribution Range.
Furthermore, the BMI, body fat percent and triceps skin fold means were significantly
higher in patients under anti-TNF-alpha with or without azathioprine (anti-TNF-alpha
group) than in the AZA group.

Conclusion: Interventions should be taken to correct these nutritional abnormalities.
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INTRODUCTION

The etiology of Crohn’s disease (CD) is unknown, but genetic susceptibility, altered
immune response and environmental factors are involved. The disease course is marked by
periods of activity alternating with periods of remission and it is associated with intestinal
obstruction, fistulas and abscesses. Pro-inflammatory cytokines such as tumor necrosis
factor-alpha (TNF-alpha), IL-6 and IL-8 are increased in CD patients (1).

The TNF-alpha is a catabolic pro-inflammatory cytokine that induces anorexia and
increases basal energy expenditure. The anti-TNF-alpha therapy in CD patients is effective
in the induction and maintenance of the clinical remission and has reduced the need for
surgery and hospitalizations (2,3). The improvement of the disease symptoms and reduction
of the catabolic effects from TNF-alpha may have impact on the nutritional status of CD
patients.

Obesity and overweight are major public health problems affecting the population
with inflammatory bowel disease. CD was associated with weight loss, but today evidences
are showing an increasing of Body Mass Index (BMI) and weight (4-6). The weight excess
was associated with more severe disease course (7,8).

The nutritional issues involving macronutrients are vanishing with the introduction
of new therapies such as biological. During remission of the disease, the energy and
macronutrient needs are fulfilled, thus reducing undernutrition. However, the deficiency of
micronutrients intake is commonly found in CD patients, even those in remission (9). In the
active period of the disease dietary restriction with low consumes of milk, fruit and

vegetable are indicated to relieve the gastrointestinal symptoms. However, many patients
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keep these restrictions, even during the remission of the disease, because fear of relapse
symptoms (4,10).
Our study aimed to evaluate the nutritional status, dietetic intake and disease

activity in patients with CD under anti-TNF-alpha and azathioprine (AZA) therapy.

MATERIALS AND METHODS

Trial design. This is a cross-sectional study with 68 patients recruited from Gastrocentro
Inflammatory Bowel Disease (IBD) outpatient clinic. The protocol of the study was
approved by Ethics Committee of the University of Campinas (CAAE: 10990146000-11).

Written informed consent was taken from all the patients.

Patients. The CD patients under azathioprine or anti-tumor necrosis factor-alpha (anti-
TNF-alpha) or azathioprine and anti-TNF-alpha were recruited from February to December

2012. Smoker’s patients and those who were using other medication were excluded.

Methods. The body composition was measured using bioimpedance analysis. Whole body
resistance and reactance were measured using a tetrapolar bioelectrical impedance analyzer
(BIODYNAMICS, Model 310e). This analyzer provides data about fat free mass
(kilogram), percent body fat and fat mass (kilogram).

Nutritional status was additionally assessed using anthropometric parameters. Body
weight was measured by a medical decimal scale to an accuracy of 0.01 kg. Body height

was measured to the nearest millimeter using a stadiometer. Body mass index (BMI) was
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calculated from weight and height (kilograms per meter squared). Mid-arm circumference
(MAC) and triceps skin fold (TSF) were obtained using the tape measure and Lange skin
fold caliper. Mid-arm muscle circumference (MAMC) and corrected arm muscle area
(CAMA) were calculated from MAC and TSF. All measurements were obtained by the
same observer according to the National Health and Nutrition Examination Survey (11) and
results were compared with reference values provided by Frisancho AR (12).

For the evaluation of disease’s activity, the Crohn’s Disease Activity Index - CDAI
(13) was used. Blood samples were drawn to determine biochemical parameters, such as
serum albumin, pre-albumin and C-reactive protein. The dietary intake was assessed by 24-
h recalls. Food portion sizes were estimated by the patients with the help of photos
presented to them. Macronutrients and micronutrients were calculated with the help of
software for nutrient evaluation (Dietpro 5.1). The Dietary Reference Intakes - DRIs (14-18)
were used to evaluate the adequacy of the nutrient intake by each person.

The patients were separated in two groups, one in use of anti-TNF-alpha with or

without AZA (anti-TNF-alpha group) and the other in use of only AZA (AZA group).

Statistics. Statistical analyses were performed using SPSS 16.0 software package. Data are
expressed as the mean and standard deviation. Data were tested for normality using the
Kolmogorov-Smirnov and Shapiroe-Wilk tests. The square root was used to normalize the
CDALI data before the analysis. Comparison of categorical data between the groups was
performed using the x2 method or Fisher exact test. Comparison of continuous data
between the groups was performed using the Student t test. A level of 5% significance was

established.

43



RESULTS

Table 1 shows the clinical and demographic data of 68 CD patients, of which 28
were using anti-TNF-alpha and nine were taking anti-TNF-alpha plus AZA. The AZA
group (n=31) presented C-reactive protein (CRP) mean less than the anti-TNF-alpha group.
The majority of patients (93%) were in clinic remission. CDAI >150 was observed in five
patients, from them four were in the anti-TNF-alpha group.

Only two patients had serum albumin less than 3.4 g/dl, both used anti-TNF-alpha
alone. Eight patients had pre-albumin less than 20 mg/dl, seven were under only anti-TNF-
alpha therapy and one used AZA alone.

CRP values greater than 0.5 ml/dl were found in 27 patients (40%), of which 19
were in the anti-TNF-alpha group.

The information about macronutrient intake are summarize in Table 2. Most
patients had a percentage of carbohydrate, protein and lipids relative to total energy in
accordance to DRIs (18). However, 22% of patients consumed a proportion of
carbohydrates below of Acceptable Macronutrient Distribution Range (18), while 20%
ingested lipids above the recommendation.

Figure 1 shows the percentage of patients with micronutrients intake below of the
recommendations. More than 50% of patients had an inadequate intake of calcium,
potassium, vitamin A, C and D.

The nutritional assessment showed that 27% of the patients were overweight, 9%
were obese and just 5% were malnourished, in according with the classification of the

World Health Organization (WHO) for body mass index (BMI).
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The mid-arm muscle circumference (MAMC) in 43% and corrected arm muscle
area (CAMA) in 53% of patients were indicative of malnourished. On the other hand,
triceps skin fold (TSF) showed that 65% were considered overweight or obese (Figure 2).

Figure 3 shows the comparison of anti-TNF-alpha and AZA group. The mean of
BMLI, body fat percent and TSF were significantly higher in the anti-TNF-alpha than AZA
group. According to the classification of Frisancho AR (12) to TSF, 55% of patients were
overweight or obese in the AZA group and 73% were overweight or obese in the anti-TNF-
alpha group.

Table 3 shows the comparison of anti-TNF-alpha and AZA group according sex.
Only the BMI mean of men was significantly higher in the anti-TNF-alpha than AZA group

(p=0.019).

DISCUSSION

The nutritional evaluation showed a significant number of overweight (27%) and
obese (9%) in CD patients. Furthermore, the TSF was elevated in the majority of the
patients, but MAMC and CAMA were reduced in 43% and 53% of the patients,
respectively. These results suggest that the excess of body weight in CD patients is caused
by increased body fat. These results confirm Steed et al. (19) that observed 34% overweight
and 18% obesity in 295 CD patients.

The excess of weight and body fat in CD patients is associated with a higher

incidence of perianal disease, more disease relapse than non-obese patients (7,8).

45



Furthermore, the obesity is a state of chronic inflammation, mediated by increase of
cytokines and adipokines, which may contribute to progression of Crohn’s disease (20-22).

In our study, most patients had CDAI <150 (93%) and 60% of the patients had CRP
values less than 0.5 ml/dl. Authors demonstrated associations of CRP and CDAI with
endoscopic and histologic inflammation (23,24), so both parameters can be used in clinical
practice to assess the activity of CD. The CRP appears more sensitive in detecting of low
disease activity. We agree with Chamouard et al. (24), who suggested that CRP could be
included in the CDAL

Few patients had low albumin (1%) and pre-albumin (5%), another study (25) found
a similar result: 6.7% of CD patients in remission (n=75) had low albumin. We conclude
that the remission of the disease contributes to improvement of the nutritional status
measured by albumin and pre-albumin.

When comparing the groups, we saw that the anti-TNF-alpha group presented upper
mean to BMI, BF percent and TSF. The comparison of these groups according sex shows
that only the BMI mean of men was significantly higher in the anti-TNF-alpha than AZA
group (p=0.019). This suggests that the distribution of men and women in the groups
influenced the results. However, we must emphasize that BMI was higher in patients with
anti-TNF-alpha. The neutralization of TNF-alpha by biological agent reduces the catabolic
effects of this cytokine; this may have contributed to the increase of BMI.

The current studies note that anti-TNF-alpha treatment may contribute with an
increase of body fat in CD patients, mainly in total abdominal fat volume (26), an induction

of the clinical remission and a gained weight were also demonstrated (27). The reduction of
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TNF-alpha and the control of the disease symptoms are possible explanations of the weight

gain in these patients.

Some patients had a lipid intake above of the Acceptable Macronutrient Distribution
Range (18) and this could contribute to weight gain. Simultaneously, the consuming of
many micronutrients was below of the recommendation (14-17), indicating an unbalance in
the nourishment of CD patients. Restrictions of foods in the active disease to minimize
symptoms of abdominal pain and diarrhea are common among CD patients and contribute
with an inadequate alimentary intake (9). Additionally, patients in remission tend to
continue excluding some foods reported to aggravate the gastrointestinal symptoms such as
grains, dairy, vegetable (4), fruit, meat, peanuts, cereals, yeast, eggs, tea, coffee, and
chocolate (28). The consequence of this dietary restriction is a low intake of vitamins and

minerals, which require diet counseling all the time to prevent micronutrients deficiencies.

CONCLUSION

This study showed that the nutritional status of CD patients under anti-TNF-alpha
with or without AZA and AZA alone is characterized by: excess of weight and body fat,
excess of lipids intake and lack of micronutrients intake. The anti-TNF-alpha group
presented more weight and body fat than the AZA group.

Interventions to correct these nutritional abnormalities are necessary and the
influence of anti-TNF-alpha on nutritional status of patients with Crohn’s disease should be

investigated.
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TABLE 1 Characteristics of patients with Crohn’s disease

Total Anti-TNF-alpha! Azathioprine? p

(n=68) (n=37) (n=31) Value3
Age, years - mean (SD) 39.4 (11.5) 39.1 (12.1) 39.7 (10.7) 0.83
Male, n (%) 39 (57.4) 15 (40.5) 24 (77.4) 0.002*
Duration of CD*, years - mean (SD) 10.7 (6.9) 10.7 (6.8) 10.4 (6.7) 0.72
Resection’, n (%) 39 (57.4) 20 (54.1) 19 (61.3) 0.55
Disease site
Colon/rectum/anal canal, n (%) 20 (29.4) 12 (32.4) 8(25.8)
"
S6°, n (%) 28 (41.2) 19 (51.4) 9 (29.0) e
Colon/rectum/anal canal + SB®, n (%) 20 (29.4) 6(16.2) 14 (45.2)
CDAI’, mean (SD) 66.7 (60.8) 75.4 (67.4) 58.7 (51.5) 0.69
Albumin, g/dl - mean (SD) 4.33 (0.56) 4.24 (0.65) 4.47 (0.42) 0.79
Pre-albumin, mg/dl - mean (SD) 29.69 (9.34) 26.9 (9.42) 32.95(8.26)  0.007*
C reactive protein, mg/dl - mean (SD) 0.69 (0.97) 0.89 (1.20) 0.47 (0.55) 0.035*

! Group was using anti-TNF-alpha with or without azathioprine. Anti-TNF-alpha with azathioprine, n=9 (13.2%).

% Group was using only azathioprine.

3 p value calculated by the Student t test for continuous data and 2 test for categorical data, to compare anti-TNF-alpha
and azathioprine group.

4 CD, Crohn’s disease; > number of patients underwent bowel resection; 6 SB, small bowel;

"CDALI, Crohn’s Disease Activity Index. * p<0.05, significant.

52



TABLE 2 Daily intakes of macronutrients according 24-h food recall

Values (g)  Distribution Intake below Intake above

Mean + SD Range normal* normal*
Mean = SD n (%) n (%)
Macronutrients Proteins 93.7+552 19.3+£6.7 2(2.9) 2(29)
Carbohydrates 231.6+82.9 49.1 £8.3 22 (32.4) 2(2.9)

Lipids 69.3 +31.7 32.0+£7.0 2(2.9) 20 (29.4)

* Acceptable Macronutrient Distribution Range (18) for proteins: 10-35%, carbohydrates: 45-65%, lipids: 20-35%

TABLE 3 Differences in nutritional status within Anti-TNF-alpha and Azathioprine

group, according sex

Anti-TNF-alpha! Azathioprine? p Value?

Male n=15 n=24
Body mass index, kg/m?2 - mean (SD) 26.12 (4.6) 23.11 (3.0) 0.019*
Triceps skin fold, mm - mean (SD) 17.75 (6.1) 14.72 (5.3) 0.107
Body fat percentage, % - mean (SD) 23.24 (6.3) 20.21 (6.1) 0.142
Female n=22 n=7
Body mass index, kg/m?2 - mean (SD) 24.22 (4.4) 22.45 (3.5) 0.344
Triceps skin fold, mm - mean (SD) 27.16 (7.2) 23.38 (9.1) 0.263
Body fat percentage, % - mean (SD) 32.31 (4.6) 30.53(5.9) 0.408

! Group was using anti-TNF-alpha with or without azathioprine.
2 Group was using only azathioprine.

3 p value calculated by the Student t test.

* p<0.05, significant.
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FIGURE 1 Proportion of CD patients with micronutrient intakes below DRIs (14-17).
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4. Capitulo 2

O capitulo 2 corresponde ao artigo intitulado “Whey and Soy Protein Supplements
Change Body Composition in Patients with Crohn’s Disease under Azathioprine and Anti-
TNF-alpha Therapy”, cujo objetivo foi avaliar os efeitos dos suplementos nutricionais
constituidos de proteinas do soro de leite bovino ou proteinas de soja na composicdo
corporal e atividade da doenga de pacientes com Doenca de Crohn. O periddico escolhido

para a submissao deste artigo foi: Alimentary Pharmacology & Therapeutics.
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SUMMARY

Background: Crohn’s disease (CD) is a chronic transmural inflammation of the
gastrointestinal tract of unknown cause. Undernutrition associated with active CD has
reduced, however obesity have increased. A production of proinflammatory cytokines from
adipose tissue contributes to a chronic inflammatory state.

Aim: This study is a double-blind, randomized clinical trial conducted at the University of
Campinas to evaluate the effects of two nutritional supplements on body composition and
disease activity of CD patients.

Methods: The patients were split into two groups: one group was supplemented with whey
protein and the other, with soy protein. Participants consumed the supplements twice daily
and were assessed at three moments: before starting the intervention and after 8 and 16
weeks. The nutritional status and body composition were measured using bioimpedance
analysis, anthropometry and albumin and pre-albumin dosages. Dietary intake was
determined by 24-h dietary recalls. The disease activity was evaluated by Crohn’s Disease
Activity Index and serum C-reactive protein dosage. Results: Forty-one patients concluded
the study; 29% were overweight or obese. There were no significant differences between
the groups in all measured parameters before and during the study. Both supplements
changed body composition similarly during the study. Triceps skin fold thickness (p<
0.001) and body fat percentage (p=0.001) decreased, whereas mid-arm muscle
circumference (p=0.004), corrected arm muscle area (p=0.005) and body lean percentage
(p=0.001) increased. Conclusions: These different sources of protein changed body
composition. The reduction of body fat could contribute to inflammatory control in CD

patients while preventing progression of the disease.
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INTRODUCTION
Crohn’s disease (CD) is a chronic inflammatory disease of the gastrointestinal tract.
Complications such as obstruction, fistulas and abscesses can appear during the course of
the disease.’ An international expert group developed a definition of early Crohn’s (Paris
definition) for use in future disease modification trials. The identification of patients with
early Crohn’s enables an early intervention, which may prevent the arising of complications
and improve gastrointestinal functioning, changing the natural history of the disease.’

Undernutrition associated with active Crohn’s disease has been reduced after the
development of new therapies and early interventions.” Nowadays, a greater proportion of
patients are in clinical remission although overweight and obesity have also occurred.” * It
has been demonstrated that a production of proinflammatory cytokines from adipose tissue
such as tumor necrosis factor alpha (TNF-alpha), interleukin six (IL-6) and adipokines are
elevated in obesity, contributing to a chronic inflammatory state.” This inflammatory state
may have detrimental effects in CD, creating a favorable environment for gut inflammation
and progression of disease.® Obese patients with CD have a higher incidence of anoperineal
complications and shorter time to first surgery than the non-obese.” 8

Dietary strategies such as those with high-protein have been proposed to reduce
body weight and fat. Soy protein (SP) reduces body fat in obese rats and whey protein
(WP) in obese humans has the same effect.”!! Intake of protein has been shown to

favorably influence satiety, thermogenesis and body composition but the mechanisms

which affect body composition are yet unknown."?
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Studies are seeking to improve the inflammation and clinical outcomes of CD

patients through nutritional therapies.”'15

WP is a dietary protein supplement composed of
alpha-lactalbumin, beta-lactoglobulin, lactoferrin and cysteine, which have antioxidant
effects and may reduce the production of inflammatory cytokines.'® '’ Whey protein
concentrate supplementation stimulated glutathione synthesis and, possibly, decreased the
occurrence of associated co-infections in HIV infected children.'® Reduction in IL-6 and an
increase in glutathione were observed in patients with ischemic stroke under enteral diet
containing WP." Beneficial effects on the immune system and body composition of
nutritional supplements may improve the quality of life of patients with CD.

The objective of this study was to evaluate the effect of Whey Protein (WP) and Soy

Protein (SP) nutritional supplements on body composition and disease activity in CD

patients.

MATERIALS AND METHODS

Trial design. This was a randomized, double-blind, parallel-arm, 16-week study,
conducted in line with CONSORT recommendations and registered in the Brazilian
Clinical Trials Registry. Patients with Crohn’s Disease were recruited from February to
October 2012 in the Inflammatory Bowel Disease outpatient clinic at the University
Medical School of Campinas, SP - Brazil. The sample size was based on the results of our
previous open-label 2 and calculated to determine a 15% change in body fat percentage

(P=0.05) with 80% power among each group comparison.
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Patients. The trial included CD patients treated with azathioprine or anti-tumor necrosis
factor-alpha (anti-TNF-alpha) or azathioprine and anti-TNF-alpha and excluded smokers

and those who were using other medication or nutritional supplements.

Trial protocol. The protocol of the study was approved by the Ethics Committee of the
University of Campinas (CAAE: 10990146000-11). Written informed consent was taken
from all the patients after they read an information sheet explaining the purpose, benefits
and risks of the trial. Those who fulfilled the inclusion criteria were randomized for the
trial.

A random number sequence, generated by Microsoft Office Excel 12.0 (Office
2007), was used to designate the treatment assignment. We used blocks of size 2 at random
to create the allocation sequence. Patients were randomized 1:1 for each group: one
supplemented with a concentrate of whey protein (WP) donated by Hilmar Cheese and the
other, with an isolate soy protein (SP) from Probidtica (compositions specified in Table 1).
Randomization and allocation was conducted by the “blinded” researcher.

WP and SP were provided as identical sachets with 15g and 12g of supplement,
respectively. Sachets were packed in bags with a code for each supplement, A or B. Both
patients and researchers were unaware of the treatment assignation. Patients were advised
to consume two sachets per day (amounting to 22.4g of protein) mixed with food or a cold
beverage immediately after opening the sachet, for 16 weeks. All patients remained on an
unrestricted diet and did not receive nutritional advice.

Compliance was checked every two weeks by phone and also by counting the

number of packets not consumed.
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Prior to the start of the intervention and after 8 and 16 weeks, patients were assessed

by the “blinded” researcher.
Follow-up Assessment. The body composition in the three evaluations was measured at
the same period of the day, using bioimpedance analysis. Whole-body resistance and
reactance were measured using a tetrapolar bioelectrical impedance analyzer in accordance
with the manufacturer’s guidelines (BIODYNAMICS, Model 310e). This analyzer provides
data on lean mass and fat mass. Nutritional status was additionally assessed using
anthropometric parameters. Body weight was measured by a medical decimal scale to an
accuracy of 0.01 kg. Body height was measured to the nearest millimeter using a
stadiometer. Body mass index (BMI) was calculated from weight and height (kilograms per
meter squared) and classified according to the World Health Organization.” Mid-arm
circumference (MAC) and triceps skin fold thickness (TSF) were obtained using the tape
measure and Lange skin fold caliper. Mid-arm muscle circumference (MAMC) and
corrected arm muscle areca (CAMA) were calculated from MAC and TSF. All
measurements were obtained by the same observer according to the National Health and
Nutrition Examination Survey *? and results were compared with reference values provided
by Frisancho AR.”

For the evaluation of disease activity, the Crohn’s Disease Activity Index — CDAI 24
was used. Blood samples were drawn to determine biochemical parameters, serum albumin,
pre-albumin and C-reactive protein (CRP), measured by routine methods in use at the
University of Campinas Medical School.

The dietary intake was assessed by 24-h recalls, before of the intervention and after

8 and 16 weeks. Food portion sizes were estimated by the patients with the help of photos
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shown to them. Macronutrients and micronutrients were calculated with the help of
software for nutrient evaluation (Dietpro 5.i). Tables of the Dietary Reference Intakes -

DRIs 2%’ were used to evaluate the adequacy of the nutrient intake.

Statistics. Statistical analyses were performed using SPSS 16.0 software package. Data are
expressed as the mean and standard deviation. Data were tested for normality using the
Kolmogrov-Smirnov and Shapiroe-Wilk tests. The following transformations were used
before the analysis: Log (weight), VTSF, Log (CAMA), Log (CRP), Blom (CDAI). The
correlations between the biochemical and clinical measurements were calculated employing
a bivariate correlation with a non-parametric distribution (Spearman’s rho). Comparison of
categorical data between the groups was performed using the ¥? method or Fisher exact
test. Comparison of continuous data between the groups was performed using the Student t
test for the normal data or Mann-Whitney test for the non-normal data. One-Way Repeated
ANOVA was used for comparison of continuous data between the different times in which
the patients were evaluated. For non-normal data the Friedman test was used. A level of 5%

significance was established.

RESULTS

Patient cohort. Twenty-seven patients did not complete the study (10 men and 17 women).
Of these patients, 51.9% were under anti-TNF-alpha therapy, 33.3% were under
azathioprine therapy and the remainder used both drugs. Concerning BMI, 51.9% were

eutrophic, 33.3% overweight, 7.4% obese and 7.4% malnourished. Only one patient had a
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CDALI greater than 150 (166), and BMI of 36.5 kg / m2. Varies reasons contribute for these
patients leave the study: diarrhea, nausea, supplement taste, forgetfulness and allergy.
Forty-one patients (19 to WP, 22 to SP) completed the 16-week supplementation
period and were used for subsequent analyses. The flowchart of the randomized trial is
shown in Figure 1. Clinical data and demographics of the groups were considered

homogeneous for comparisons (Table 2).

Biochemical and clinical outcomes. There was no difference in statistical analysis either
in the between-groups or in the within-groups to albumin, pre-albumin, CRP and CDAI. In
the first evaluation, 90.2% of patients (n=37) were in remission (CDAI<150) and in the
following evaluations, 95% (n=39) were in remission. For the whole group, a significant
positive correlation between the CDAI and CRP (r = 0.36, P = 0.019) was noted.
Furthermore, CDAI and CRP were negatively correlated with albumin (r = -0.39, P =

0.012; r=-0.54, P < 0.001) and pre-albumin (r = -0.31, P = 0.046; r = -0.65, P < 0.001).

Nutritional outcome. The nutritional status assessed by BMI was similar between the
groups. At the beginning of the study, 19.5% of patients were overweight and 9.8% obese
with maintenance of this nutrition status during the study period. However, one patient was
malnourished but became eutrophic during the study.

Both supplements changed body composition, but there were no differences
between the groups. Body fat percentage (Figure 2A) and TSF (Figure 2C) decreased,
whereas body lean percentage (Figure 2B), MAMC (Figure 2D) and CAMA (Figure 2E)

increased.
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Dietary Intake. For the whole group, the daily energy of the first dietary recall was 1962.8
+ 646.0 kcal/day and the percentage of carbohydrate, protein and lipids relative to total
energy were, respectively: 49.1+ 8.4%; 18.3 £ 5.1%; 32.6 £ 7.6%, which were in
accordance with the DRIs. These results no changed during the trial. However, there was a
significant reduction in the proportion of lipids within the WP group. Before the
intervention 34.4 + 8.6% of total energy was lipids, and 16 weeks after, this proportion
went down to 30.6 £ 6.4%. Fiber intake did not differ between WP group (12.0 £ 4.7 g/day)
and SP group (16.5 + 12.5 g/day), and did not match the DRIs.

Intake of micronutrients did not change during the study and was not different
between groups. We observed some deficiencies of the micronutrient intake in comparison
with the DRIs. Figure 3 shows the proportion of patients whose nutrient intake was below

the recommendation, in the first evaluation.

DISCUSSION

The results of this double blind study demonstrated that nutritional supplementation with
WP or SP in patients with CD changed body composition, but had no effects on the disease
activity. Several studies have evaluated the efficacy of enteral formulations to control the
disease activity in CD patients, inducing remission.'> '* In our study, most patients were in
remission and the CDAI remained unchanged during the study. We observed a weak but
significant correlation of CRP with CDAI. Other authors demonstrated an association of
CRP with clinical activity, endoscopic and histologic inflammation.’® *' Therefore, both

parameters can be used in clinical practice to assess the activity of Crohn's disease.
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Recent research has shown an increased number of overweight and obese IBD
patients.” Steed et al.* observed 18% obese and 38% overweight in 489 patients with IBD.
We found 19.5% overweight and 9.8% obese in CD patients. Obesity and CD were
associated with development of mesenteric fat, which produces proinflammatory
adipokines.’> The excess of these adipokines in CD patients with obesity may have adverse
effects during the course of the disease.’

Filippi et al.* reported that CD patients in remission had daily energy and
macronutrient intake similar to healthy control groups, although micronutrient deficiencies
were frequent. Our analysis of the food consumed revealed that the energy and
macronutrient intakes were adequate, but many patients had inadequate consumption of
fiber, calcium, potassium and vitamins A, C and D. This has also been observed in others
studies.” ** The reason is that many of these patients have lactose intolerance and avoid the
consumption of milk and other dairy products. Furthermore, diets that exclude vegetables
and fruit are often recommended to improve gastrointestinal symptoms in patients with
active disease and the majority of patients continue with this diet even after remission.” ¥
Oral supplements of calcium and vitamin D are often required, due to the risk of bone
disease.” Diet counseling is important and has been effective in the repairing of nutrient
deficiencies.*®

In the medical literature, we did not find evaluations of the effects of WP or SP on
body composition of CD patients. On the other hand, for patients who are overweight or

obese, the supplementation of different kinds of proteins is the object of many studies.

These authors suggested that an ingestion of a high-protein diet influences body fat, protein
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synthesis, thermogenesis and satiety. These effects, however, depend on the amino acids
present in each type of protein.12

The supplementation of obese subjects with a mixture of WP for 12 weeks led to
higher reductions of body fat than the control group who had consumed glucose.'® Baer et
al.’ compared the supplementation of obese individuals with WP, SP and carbohydrates. At
the end of the study the WP group had less body fat than the carbohydrate group. However,
the SP group did not differ from the carbohydrate group. Our study did not show
differences in the body composition between the WP and SP groups. However, the two
protein sources produced the same effects in body composition after 16 weeks of
supplementation, a reduction in body fat and an increase in lean mass.

The strength of this clinical trial is in the fact that the nutritional intervention was a
double -blind with randomization of the CD patients, who had homogeneous clinical and
demographic characteristics and same drug therapy. The absence of a placebo group, and
using the bioelectrical impedance method which is not the gold standard for evaluating
body composition, leads to limitations in the study. However, no placebo was found with
similar organoleptic characteristics of a supplement and the use of the anthropometric
method supports the results of the bioimpedance.

In conclusion, this study shows that Whey and Soy proteins change the body
composition of patients with Crohn’s disease. The majority of patients in this study were in
remission and the number of overweight and obese patients was significant. However,
many patients also had a low intake of micronutrients. It is clear that dietary advice is
needed to correct these nutritional abnormalities. The supplementation with Whey and Soy

proteins may contributes to reducing overweight and obesity through reducing body fat and
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could contribute to inflammatory control in CD patients. These effects of the Whey and

Soy proteins have not been reported before in patients with Crohn’s disease.
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Table 1

Chemical composition of the whey protein (WP) and
soy protein (SP) treatment supplements !

WP SP
2/100g
Protein 73.5 90.0
Moisture 6.3 6.0
Total fat 13.9 0.5
Total carbohydrate 6.6 1.0
Alanine 5.0 39
Arginine 33 7.3
Cystine 2.3 1.3
Phenylalanine 3.5 5.1
Glycine 2.1 3.9
Histidine 1.9 22
Isoleucine 5.8 4.2
Leucine 10.3 7.6
Lysine 8.6 59
Methionine 3.1 12
Proline 59 5.5
Serine 5.5 5.0
Tyrosine 32 35
Threonine 6.3 34
Tryptophan 1.1 1.5
Valine 53 4.6
Aspartic acid 10.9 11.2
Glutamic acid 16.9 20.5
Isoflavone 0.0 0.2

! Chemical compositions were determined by Institute of Food Technology,
Sao Paulo, Brazil and Department of Food and Nutrition, Faculty of Food

Engineering, State University of Campinas, Sdo Paulo, Brazil.
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Table 2

Characteristics of patients in the two groups: whey protein (WP) and soy protein (SP).

Initial groups

The groups that completed the study

Characteristics WP SP P WP SP P
(n=34) (n=34) Value! (n=19) (n=22) Value!

Mean (SD) age, years 39.1(12)  39.8(11.2) 0.81 40.8 (12.4) 39.6 (9.4) 0.74
Male, n (%) 23(67.3)  16(47.0) 0.09 15 (78.9) 14 (63.6) 0.28
Mean (SD) duration of CD? years 11(7.1) 11.5 (6.6) 0.76 9.3(6.2) 11.1(7.2) 0.40
Mean (SD) CDAI® 68.5(62.7)  64.7 (59.6) 0.8 86.4 (73.6) 62.9 (65.8) 0.07
Resection, n (%) 21(61.8) 18 (52.9) 0.46 9(47.4) 12 (54.5) 0.65
Disease site

Colon/rectum/anal canal, n (%) 12 (35.3) 8 (23.5) 9(474) 5(22.7)

SB*, n (%) 11(324) 17 (50.0) 0.32 5(26.3) 10 (45.5) 0.23

Colon/rectum/anal canal + SB*, n (%) 11(32.4) 9(26.5) 5(26.3) 7(31.8)
Medication

Azathioprine, n (%) 18 (52.9) 13 (38.2) 11 (57.9) 11 (50)

Anti-TNF-alpha, n (%) 12 (35.3) 16 (47.1) 0.48 6(31.6) 8(36.4) 0.88

Azathioprine + Anti-TNF-alpha, n (%) 4 (11.8) 5(14.7) 2 (10.5) 3(13.6)

' p Values calculated by the Student t test for continuous data and 2 test or Fisher exact test for categorical

data.

2CD, Crohn’s disease; * CDAI, Crohn’s Disease Activity Index; 4 SB, small bowel
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Assessed for eligibility (n=100)

Excluded (n=32)
Enrollment ] + Mot meeting inclusion criteria (n=4)
J + Declined to participate (n=28)

A 4

Randomized (n=68)

I

WP group (n=34) || Allocation || 5P group (n=34)

WP group (n=19) SP group (n=22)
15 excluded due to non- [ Follow-Up ] 12 excluded due to non-
completion of 16 weeks. completion of 16 weeks.
¥ ¥
WP group (n=1%) [ Analysis ] SP group (n=22)

FIGURE 1 Flow chart of the randomization of the two groups.
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FIGURE 2 Effect of supplemental whey protein (WP) and soy protein (SP) on: a) body fat percentage (%BF); b)
body lean percentage (%BL); c) triceps skin fold (TSF); d) mid-arm muscle circumference (MAMC); e)
corrected arm muscle area (CAMA). All data are expressed as mean. There were significant differences within

groups, P < 0.05 (Repeated measures ANOVA).
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S. Discussao Geral

Ao longo desse estudo, a desnutricdo em pacientes com DC foi rara, porém o
sobrepeso e a obesidade foram mais frequentes. Estudos europeus e norte americano
confirmam nossos resultados. Pacientes portugueses com DC (n=78), em remissdao ou
atividade inflamatéria leve, apresentavam uma taxa de 32% de sobrepeso e 8% de
obesidade (21). Na Escdcia, pesquisadores avaliaram 489 individuos com DII e observaram
que 38% tinham sobrepeso e 18% eram obesos (63). Na populacdo pedidtrica, um estudo
multicéntrico feito nos Estados Unidos, com 1598 criangas com DII, encontrou um
percentual de 23,6% de sobrepeso ou obesidade (64). O excesso de peso € um problema de
saide mundial, que atingiu a populagcdo com DII. Estudos sdo necessdrios para investigar os
efeitos desse distdrbio nutricional no curso e tratamento da DC.

Silva et al. (65) observaram que os pacientes com DC mais sintomdticos € com
valores de PCR mais elevados foram aqueles com maior quantidade de gordura corporal.
Ainda estd em especulacdo se existe o envolvimento dos adipdcitos mesentéricos na PCR
aumentada e no curso da doenca. Pacientes com PCR elevada t€ém maior nimero de
recaidas graves (66); além disso, esta proteina estd associada a inflamacdo revelada por
endoscopia e histologia e ao nivel sérico de TNF-a (67).

No capitulo 1, foi verificado que o IMC, %GC e PCT foram mais elevados no grupo
de pacientes em tratamento com anti-TNF-0, do que no grupo em monoterapia com
azatioprina. Além disso, ao classificar a PCT de acordo com o sexo e idade, encontramos
uma propor¢do maior de sobrepeso e obesidade no grupo com anti-TNF-a. Dessa forma,

existe a possibilidade do anti-TNF-a contribuir com o excesso de peso e gordura corporal.
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No estudo de Vadan et al. (13), a maioria dos pacientes com DC em atividade (90%)
responderam ao anti-TNF-o e entraram em remissdo. Estes pacientes tiveram um ganho de
peso progressivo, tanto os desnutridos, quanto os eutréficos. Outro estudo (68), encontrou
um aumento de 18% no volume total da gordura abdominal de pacientes com DC, apds 8
semanas em uso de anti-TNF-a. Este aumento foi superior ao encontrado em individuos
infectados pelo virus da imunodeficiéncia humana (HIV), em terapia com Indinavir e
Ritonavir, antiretrovirais, conhecidos por induzir a lipodistrofia (69). O impacto do uso do
anti-TNF-a também foi investigado em individuos com espondiloartropatia. Apds dois anos
de tratamento, foi observado um aumento de peso significativo dos pacientes,
principalmente de gordura corporal (70). O mecanismo de acdo desta terapia sobre o estado
nutricional de individuos com DC nao foi esclarecido. Supde-se que este medicamento
reduz os efeitos catabdlicos da inflamacdo e que os sintomas gastrointestinais sao
amenizados, melhorando o apetite e promovendo o ganho de peso dos pacientes (13).

Na fase ativa da DC, dietas restritivas sdo normalmente indicadas com a finalidade
de aliviar os sintomas gastrointestinais. Os proprios pacientes tendem a ndo tolerar alguns
tipos de alimentos, restringindo, ainda mais, suas dietas. Zallot et al. (25) investigaram o
comportamento alimentar de pacientes com DII e notaram que 10-40% evitavam o
consumo de frutas e vegetais. Além disso, o consumo de cereais, chocolates, laticinios,
gorduras e adocantes artificiais ja foram associados as crises de intolerancia alimentar
nestes doentes (71,72).

As restrigdes alimentares podem levar as deficiéncias nutricionais. No estudo de
Sousa Guerreiro et al. (21) houve um baixo consumo de calcio, vitamina C, E e K, devido a

exclusdo de leites e vegetais. N6s observamos que os pacientes tinham uma ingestdo
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inadequada de varios micronutrientes, principalmente de célcio, potdssio e vitaminas D, A e
C. Uma hipétese para este resultado € que mesmo em remissdo da doenga, os pacientes
continuam excluindo de suas dietas alimentos ricos em vitaminas € saiS minerais, cOmo
frutas e verduras. Além disso, excluem alimentos fontes de calcio e vitamina D, como leite
e derivados. Acredita-se que estes pacientes tenham medo de que ocorra uma recidiva da
doenca e dos sintomas gastrointestinais ao voltar a consumir tais alimentos. Porém, nao
existe até o momento, nenhuma evidéncia cientifica relacionando a ingestdo destes
alimentos com recidivas da doenca.

A ingestdo de suplementos com PSL ou com PS, por 16 semanas, reduziu a gordura
corporal e aumentou a massa magra de pacientes com DC. Ambos os suplementos ndo
modificaram o ITADC destes individuos, que permaneceram em remissdo da doenga
(capitulo 2).

Efeitos na composi¢do corporal de suplementos nutricionais com PSL e PS foram
pouco explorados na DC. O uso de uma dieta enteral exclusiva (Modulen; Nestl¢) melhorou
a massa magra de criancas com doenga ativa (73) e uma dieta enteral rica em PS aumentou
a massa magra de pacientes em remissdo (62). Este anabolismo muscular decorrente do uso
de suplementos ricos em proteinas, também, foi observado em outras doencas, como
Doenga Pulmonar Obstrutiva Cronica (74) e Polimialgia Reumatica (75).

O uso destes suplementos, também, foi avaliado na populacdo com obesidade. Baer
et al. (76) estudaram os efeitos dos suplementos PSL e PS por 23 semanas, sem restri¢cdes
na dieta. No final da suplementacdo, o grupo PSL apresentou peso e gordura corporal
significativamente menor do que o grupo que consumiu carboidrato e o grupo PS

apresentou peso e composi¢io corporal semelhantes ao grupo com carboidrato. Ainda em

83



obesos (77), restricdo em 500 calorias e suplementacdo com PSL (20g por dia) ou glicose
(20g por dia), por 12 semanas, reduziu o peso de ambos os grupos. Porém, os individuos
que ingeriram PSL apresentaram maiores perdas de peso e maiores redugdes no percentual
de gordura.

Autores sugerem que as proteinas t€ém maior poder de saciedade e termogénese
quando comparadas com outros nutrientes. Acredita-se que as PSL apresentam um poder
maior de saciedade, pois o glicomacropeptideo, presente nestas proteinas, € capaz de
estimular a produgdo da colecistoquinina (CCK), um importante modulador da saciedade
(78,79). As PSL demonstraram ser mais potentes no estimulo da CCK do que a caseina e a
soja (80,81). Pal e Ellis (80) observaram uma reducao significante no apetite e na ingestao
alimentar apds o consumo de 50g de PSL, quando comparado com o consumo de
quantidades iguais de proteina de atum, peru ou albumina do ovo.

Existe a hipdtese de que as PSL sejam mais efetivas na redugdo do peso e da
gordura corporal, porém, neste estudo, os efeitos destas proteinas em pacientes com DC

foram semelhantes aos efeitos das PS (capitulo 2).
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6. Conclusao Geral

A maioria dos pacientes deste estudo estava em remissdo clinica da doenca e
apresentaram uma ingestao adequada de macronutrientes e deficiente de micronutrientes. A
desnutri¢do foi rara ao longo deste estudo (5%) e o sobrepeso e a obesidade foram mais
frequentes. Este estado nutricional alterado de pacientes com DC em remissdo, indica
fortemente que orientagdes dietéticas devem ser recomendadas para mudar hébitos
alimentares e prevenir o excesso de peso e deficiéncias de micronutrientes.

Os suplementos nutricionais com proteinas do soro de leite e proteinas de soja, apds
16 semanas de uso, mudaram a composi¢do corporal e mantiveram o estado de remissao da
doenca. Concluimos que esta suplementacdo ao reduzir a gordura corporal pode ser uma
estratégia para tratar a obesidade. Além disso, a inflamag¢do decorrente do excesso de tecido
adiposo poderia ser prevenida, contribuindo para uma melhor evolucdo clinica.
Naturalmente, estudos multicéntricos com maior nimero de individuos sao necessdrios para

apoiar estes resultados.
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Anexo 1

Parecer do Comité de Etica em Pesquisa

2 FACL ENCIAS ME
AV, el
%,'r % www, fem.unicamp.he/fem pesquisa

RIS P

CEP, 08/02:12
(Grupo I11)

PARECER CEP: X° 11982011 (Exte o° deve ser citado nEs correspondindias referente @ csie projein),
CAAE: 1099.0,146.000-11

1- IDENTIFICACAOQ:

PROJETO: “REGULAGCAO DA RESPOSTA IMUNE E ESTADD NUTRICIONAL DE
PACIENTES COM DOENCA DE CROHN SOB TERAPIA COM ANTI-TNF-A E
AZATIOPRINA®,

PESQUISADOR RESPONSAVEL: Jilia Figuciredo Machada

INSTITUICAC: Hospital de ClisicasUNIC AMP

APRESENTACAD AQ CEP: 1171172011

APRESENTAR RELATORIO EM: 08/02/13 (0 formuliric encontra-se no site aima),

IT- OBJETIVOS.

Avaliar as mudangas nos parimetros nutricionais, na atividade da doenga e na imunidade
celular associadas a0 uso de suplemento nutricional constituido por concentrado de proteina de
leite bovino e TGF-beta em pacientes com doenga de Crohn sob terapia com azatiopring difiria e
anti-TMF-alfa.

111 - SUMARIO,

Estudo destinado para dissertagio de mestrado da pesquisadora responsavel, sob
oricntagdo da Dra. Maria Marluce dos Santos Vilela e tendo também a colaboragio da
pesquisadora Vanessa Oya. O3 pesquisadores esclarecem que a doenga de Crohin & caracterizada
por uma inflamaglo crinica que pode envolver todo o trato digestério. Na fase aguda, pode
ocorrer desnuirigio, o que contribui para a piora da doenga. J4 durante a remissfo da doenga,
alguns individuos podem apresentar sobrepeso ou obesidade, podendo agravar a inflamagio pois
o tecido adiposo produz citocinas pré-inflamatirias, A hipbtese a ser testada & de que as
proteinas do soro do leite bovino sSo capazes de reduzir o indice de atividade da doenga de
Crohn ¢ que tais proteinas tém efeitos positivos no estado nutricional de pacientes com essa
condigio, A presente pesquisa compreende um estudo do tipo ensaio clinico prospectivo, duplo-
cego, placebo controlado, Serdo avalindos 100 sujeitos de pesquisa exclusivimente neste centro,
sendo que a amostra poderd incluir menores de idede portadores de doenca de Crobn,
acompanhados no ambulatério de doengas inflamatériss instestinais do Departamente de
Cirurgia do HCMUnicamp, sob terapia intravenosa com anti-THF-alfa a cada dois meses e sob
lerapia com azatiopina via oral diarlamente. Serfo excluldos fumantes, drogaditos, em uso de
outros medicamentos ou que nfo puderem completar as 16 semanas de duragfio da intervengio
do estudo. Os sujeitos de pesquisa serfio divididos aleatoriomente e dois grupos, um deles
suplementado com 30 g de concentrado de soro de leite bovine e o outro com placebo (iselade
de profeina de soja). Essa suplementagBo serd feita na forma de sachis a serem consumidos oo
domicilio dos sujeitos de pesquisa, na quantidade de 14 por semana (ndo ultrapassando trés por

Camilt de Etica em Pesgeiss - UNICAME

Haa; Teslla Vieirs de Camarps, 126 IFORNE (111 B3 15030
Calua Poazal §111 FAX (%) 3531-7147
1HE-BST Campines - 5P ¥ M
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% COMITE DE ETICA EM PESQUISA
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%) wowrwr, fem unicamp. b/ fomypesquisa
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dia).

O3 procedimentos incluem o preenchimento de guestiondrios sobre dudos sbeio-
econdmicos, uso de medicamentos, sintomas da doenga, alimentagSo e aceitagBo do suplemento,
A parte intervencional serd caracterizada pelo formecimento de suplementos nutriclonats
constituldo de concentrade de soro de leite bovino enriquecido com TGF-heta ¢ avaliagio
nutricional em frés momentos diferentes durante o estudo ao longo de 16 semanas, além da
coleta de 20 ml de sangue para hemograma, albuming sérica, pré-albumina sérica e proteina C
reativa, além de fenotipagem de linfocitos T reguladores e de linfocitos Th17. O estudo
nutricionzal serd avaliado através de antropometria, bicimpedincia, recordutério ¢ registro
alimentar, bem como dosagem de albumina e pré-albuming sérica. A cada dois meses os
participantes deverdo comparecer 2o Gastrocentro para consulta com a pesquisadora que, além
disso, fiard monitoramento telefGnico do consumo a cada 15 dins,

IV - COMENTARIOS DOS RELATORES.

Apds respostas is pendéncias, o projeto encontra-se adequadamente redigide e de acordo
com & Resolugio CNSMS 19996 e suas complementarss, bem como o Temmo de
Consentimento Livre ¢ Esclarecido.

V- PARECER DO CEP.

O Comité de Etica em Pesquisa da Faculdade de Ciéncias Médicas da UNICAMP, apds
acatar os pareceres dos membros-relatores previamente designados para o presente caso e
atendenda todos o5 dispositives das Resolugfes 196/96 e complementares, resolve aprovar sem
resirighes o Protocolo de Pesquisa, bem come ter aprovado o Termo do Consentimento Livee &
Esclarecido, assim como tedos o3 anexos incluides na Pesquisa supracitada.

O conteddo e as conclusies aqui apreseniados sdo de responsabilidade exclusiva do
CEPFCM/UNICAMEF e niio representam a opinifio da Universidade Estadual de Campinas nem
a ml:l:llﬂﬂl'lh‘.l.l:m.

VI - INFORMACOES COMPLEMENTARES.

O sujeito da pesquisa tem a liberdade de recusar-se a participar ou de retirar seu
consentimento em qualquer fase da pesquisa, sem penalizaglio alguma e sem prejulzo ao seu
cuidado (Res. CNS 196/96 — Item TV.1.1) e deve receber uma copia do Termeo de Consentimento
Livre e Esclarecido, na [negra, por ele assinado (Item 1V.2.d),

Pesquisador deve desenvolver a pesquisa conforme delineada no protocolo aprovado e
descontinuar o estudo somente apds andlise das razbes do descontinuidade pelo CEP que o
aprovou (Res. CNS llem 11.1.2), exceto quando perceber risco ou dano nio previsto ac sujeito
participante ou quando constatar a superioridade do regime oferecide a um dos grupos de
pesquisa (Iem V.3.).

O CEP deve ser informado de todos os efeitos adversos ou fatos relevantes que alterem o
curso normal do estudo (Res. CMS Item V.4.). E papel do pesquisador assegurar medidas
imediztas adequadas frente a evenlo adverso grave ocorrido (mesmo que tenha sido em outro

Coanitd di Elica om Praquisa « UNICAMP
Teunz Traxilin Yieira de Camargn, 116 FONE {019 J5211-8336
Caizs Fastsl 6111 FAX  {019) I5ZL-718T
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centra) @ enviar notificacio ao CEP e & Agéncia Nacional de Vigilincia Sanitiria — ANVISA -
junio com seu posicionamento.

Evenuais modificagdes ou emendas ao protocole devem ser apresentadas ao CEP de
forma clara e sucinta, identificando & parte do protocolo a ser modificada & suas justificativas,
Em caso de projeto do Grupo [ ou 1T apresentados anteriormente & ANVISA, o pesquisador ou
patrocinador deve envid-las também 4 mesma junto com o parecer aprovatdrio do CEP, para
serem juntadas ao protocolo inicial (Res. 251/97, Ttem 111.2.)

Relatérios parciais e final devem ser apresentades ao CEP, de acordo com os prazos
estabelecidos na Resolugio CHNS-MS 196/96,

VII- DATA DA REUNIAD,
Homologado na I Reunifio Ordiniria do CEP/FCM, em 17 de janeiro de 2011,

g .
.mmsrmu

Fraf. !
PRESIDENTE do COMITE DE ETICA EM PESQUISA

FCM / UNICAMP
Comint de Fica em Pesguisa - UNICAMP
Koz Tessilis Yicird de Camargn, 115 FONE (019} 352118936

Calus Pastsd 6111 FAX (019} 5521-T187
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Anexo 2

Analise microbiolégica dos suplementos nutricionais

GOVERNO DO ESTADO DE SAO PAULO

SECRETARIA DE AGRICULTURA E ABASTECIMENTO
AGENCIA PALLISTA DE TECNOLOGLA DOS AGRONEGOCIOS

INSTITUTO DE TECROLOGIA DE ALIMENTOS
CENTRO DE CIENCIA E QUALIDADE DF ALIMENTOS

RELATORIO DE ENSAIC NE CO 810652011 MB

MATERIAL: Concantrada de Profeina de Soro de Leite Boving

INTERESSADD: Maria Mariuce dos Santos Vilela

ENDEREGO: Fiusa Teasdlia Vieira de Camargo, 126, Cidade Universitaria, Campinas [3P)

DATA DE REGEBIMENTO DAIS) AMOSTRAS): 0082011 DATA DE AMALISE: 0400812011
DATA DE EMISSAD DO RELATORIC: 11/68/2011

HATUREZA DA{5) ANALISE(S) Microbloldgica

RESPOMSAVEL(EIS): Vabéria C. A, Junguaira

1. METODONS)

1.1) 130 B5TE. Microbiology of feod and animal feeding stuffs - Horizontal method for the detection of
spp., 47 ed. The Inlemational Organizeson far Standardizaion, 2002, Corrigendum 1:2004,
Arvandmant 1:2007
1:2) 180 4831. Microbiology of food and animal feeding stuffs - Horizontal method for the detection and
enumeration of coliforms - Most probable numbaer iechnigue, 37 ed. The Internalional Organizalion for
Standardization, 2004
1.3 120 7251, Microbiolagy of Food and animal aiuffs - Horizontal method for the detection and enumaration

of presumptive Escherichia ol - most probabla number technique, 3™ ed. The Iniesrational Organization
fear Siandardaation, 2008,

1.4) 130 BBEE-1. Microbialogy of food and andmal feeding stuffs = Horizental methed for the enumeration of

coagulase-pasitive staphyl REA T aureus and other species) = Part 1: Technigue wsing
Balrd-Parker agar medium, 1" ed. The Wlemationsl Organezation for Standardization, 1999, Amendment
12003

1.8 DOWNES, F. P, & ITO, K. (2ds) Compendium of Methods for the Microbiological Examination of Foods,
4" ad. ‘Wiashingion: American Public Healih Asscciation, 2001 608 p,

2. RESULTADCHS)
. Detemninagio fboda Resultada

Saimanalla (am 250) 1.1 fusente
Colifarmes iotals (NMPig) 12 <3

Coliformes fermatolerantes (MMPg) 13 =3

Eslaficooces coagulass paaitiva (UFCIG) 14 =10

Bacills cereus (LFCig) 15 =10

Contagem fatal de asdbies meadiios (UFGg) 1.5 Tiest)"
_Contagem de bolones e leveduras (UFC) 1.5 =10 B
HRF = Mo mps proagvel UFC = ¥ o coddnias. *Coniag b lmite &8 g o S0 Mmoo

1. OBSERVAGOES

a) O Cantro de Gléncia & Cualidade de Alimentos ndo fol responsiel pela amostrsgem e caleta do mataerial, cuja
idenlificacdo Tol fomecida palo interessado. Os resultados aplicam-5e exclusivamente ais) amostrais) analisadais),
serdo vedado o use do nome do ITAL, sob pena de indenizaca, pars qualificer produgio sobme a qual o mesmo
né&o exerceu canbrale. b) Esbe relatdno sd tem walor oficial quands impresse em papel com marsa d'#gqua, cam
aasinaturas ou rubricas ariginais em lodas as paginas, Sua reproducho s pode ser feila ne integra, senda requenda
aulerizacio formal deste laboraitrio para reproducss parcial,

I

Vista: k

Valdnla C. A7 Jurniqusirg aristels 5. Nase
Dirac Tyt i B B P damcicr Ciand Boa
froinbly T &

Limicimcia L
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SECRETARIA DE AGRICULTURA E ABASTECIMENTO

AGENCIA PAULISTA DE TECHOLOGIA [0S AGRONEGOCIOS
IMSTITUTD DE TECHOLIMGIA DE ALIMENTOS
CENTRO DE CIENCLA E QUALIDADE DE ALIMENTOS

RELATORIO DE ENSAKD WF CQ TH632011MB

MATERIAL: Isolado de proteina de aojs

INTERESSADD: Marla Marluce dos Santos Vitela

ENDEREG(: Rua Tessdlla Vieira de Camarge, 126, Cidade Universitaria, Campinas (2P}

DATA DE RECEEIMENTD DA(S) AMOSTRALS): 2802011 DATA DE AMALISE: 2801072011
DATA DE EMIZSAD DO RELATUORIO: 031172011

HATUREZA DAJS) ANALISE(S): Micrabioldgica

RESPONSAVELEIS): Maristela 8. Nascimento

1. METODO|S)

1.1) ADAS R Performancs Tested™ Method 031001, 2010, Applied Biosystems MicroSEQ® Salmonela spp PCR
Dlecsan Kil

121150 G5TE Microbiology of food and animal feeding stuffs — Horizontal method for the detection of
Salmoneila spp., 47 ed. The Mlemetonsl Crganization for Standardization, 2002, Corigendum 1.2004,
Amerdmant 122007

1.3) 120 7261, Microbiology of food and animal stuffs - Herizontal method for the detection and enwmeration
of presumptive Eseherichia calf - most probable number technique, 3 ed, The Intemational Drganization
for Standardimation, 2005

1.4] IS0 BRAR-1. Micrabiology of food and animal feeding stuffs - Horizontal method for the enumeration of
coagulasa-positive staphylecoet! [Staphylococcus awreus and other species) - Part 12 Technique using
Baird-Parker agar medium, 1 ed. The Inlemational Organizalicn for Standardzation, 1998, Amendment
1:2003.

1.5} DOWNES, F. P. & ITO, K (eds.). Compandium of Methods for the Microbiological Examination of Foads,
4™ pd. Washington: American Public Heslth Associaticn, 201, 676 p.

1. RESULTADOS)

Dietarminacso ) Matods Rasutiado
Salmonada (em 259} 1.1e1.2 Ausania
Califormas tamotalerantes (MRPmI) 1.3 =0,3
Eatafilpcoons coagulase pasitiva (LIFCHm) 1.4 =1
Bacilus cersus [UFCiml) 15 f

WEAP & Wimern mas proviresd, por mi do prod o pragsimis. UFE = Urstodes formadctin da s, par il 02 produio prepards
3, COMENTARIOS)

As) amoatreds) enceniraim)-se de acorda com o8 padrdes microbioligicos estabeledidos pala Resolugka ROC
Nismens 12 de [2 e janesro de 2001, da Agkncia Nacional de Vigildnzia Sanitina (ANVISA), Grupo de Alimenias 24,
fem &

4, OBSERVAGOES

a) O Centro de Ciéncis @ Quelidade de Alimentas nda fol responsaved pela amastragern & colata do material, cuja
ideniificagiio foi fomecida pals iMeressado, 05 resultadas aplicam-se exclusiamente 3(s) amostrais) analisadals).
serdn vedsdn o uso do nome do ITAL, sob pena de indenizacBs, para quaelificar produgiio sabre a qual o mesmo
n&a exercEl controke, b Este relatdnio 54 tem waker oficial quando mpresse em papel com marca Gagua, com
assinaturas s rubeicas originals em todas a8 paginas. Sua reproduchio sd pede sar el na Infegra, senda requedica
aulprizacla formal deste |aborattnie para reproducdo parcial,

i =
Valiria . AeJungueira Maristala 5. Nasciments
— ~ e

Diswerr Tiscnen da Bevi Pasquimdor Chantios
i - b | o o b
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Anexo 3
Trabalho apresentado no V Congresso Brasileiro de Nutrigdo

Integrada e GANEPAO 2013
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Anexo 4
Trabalho aceito pelo 15 ™ International Congress of Immunology

Milan, Italy/2013

ICI 2013 - Notification on Abstract Acceptance & B
ICI 2013 <ici2013@medacad.org> = § de mar - >
para mim [~

-’:.tA inglés ~ > portugués ~  Traduzir mensagem Desativar para: inglés =

LY

151CIF

IMMUNTAS VS NATURAE
MIILAN 201_3& =

It ]

Notification of Abstract Acceptance

Ms.

Jiilia Machado
Campinas
Brazil

Email to:

juliafm83@gmail.com

Dear Ms. Machado.

On behalf of the Scientific Programme Committee of the
15th International Congress of Immunelogy — ICl, August 22 — 27, Milan, Italy
We are pleased to inform you that the abstract entitled

‘Whey and Soy protein supplements improves bedy composition in patients with Crohn's disease under azathioprine and anti-TNF- @ therapy.”
(Abstract Control Number: 2013-A-655-I1CI)

Has been accepted for Presentation at the mesting.

The Scientific Committee is currently in the process of assigning the submissions to their final position within the scientific programme.

All further information on the type of presentation (Oral or Poster) as well as the session assignment, time and date of presentation will
follow by the end of March 2013.

Please note that the deadline for payment of the reduced registration fee has been postponed to April 15, 2013 for abstract presenters.

Your abstract has also been accepted for publication in Frontiers in Immunology, the official IUIS journal. at no additional cost. Please follow the link
below and click on "submit abstract” to get your abstract to ICl 2013 published and permanently archived in Frontiers in Immunology.

http:/fwww frontiersin.org/events/16th_International_Congress_of Immunology/1635/

In case you need to withdraw your submission, please notify us as soon as possible.

Visit our Conference Website for more information: http://www.ici2013.org
We are looking forward to welcoming you to ICI 2013 in Milan.
With best regards,

On behalf of the ICl 2013 Organizing Committee
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Apéndice 1

SUPLEMENTO:
FICHA DE COLETA DE DADOS
Nome:
HC: Sexo: __ Data de nascimento: ___/___/ _ Idade:
Endereco: Telefone: (___)

1. Dados clinicos:
a) Data do diagnéstico da doencga:
b) Local afetado:
c) Cirurgias prévias:
d) Medicamentos em uso:
e) Tabagismo:
f) Etilismo:

2. Indice de Atividade da Doenca de Crohn (Best WR, Becktel JM, Singleton JW, Kern F.

Development of a Crohn’s disease activity index. Gastroenterology 1979;70:439-444.)

Valores por Subtotal por
consulta consulta
Variaveis clinicas ou laboratoriais " [ 2:] 30 Fator 1= [ 2° ] 3¢
Numero de evacuagdes liquidas ou muito moles nos dltimos 7 dias x2
Total de dor/célicas abdominais na dltima semana: O - sem dor; 1- X5
dor leve; 2- dor moderada; 3- dor forte.
Bem-estar geral na dltima semana: O - bom; 1 - ligeiramente x7
abaixo do aceitavel; 2 - insatisfatorio; 3 - muito ruim; 4 - terrivel
Presenca de complicagdes:
- artrite ou artralgia
- irite ou uveite X 20
- eritema nodoso ou pioderma gangrenoso ou estomatite aftdide
- fissura anal ou fistula ou abscesso perirretal
- febre acima de 37,8° C
Terapia com droga antidiarréica (por exemplo, loperamida, x 30
difenoxilado, opidceos): 0 - nenhuma; 1 - sim
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Massa abdominal: 0 - ndo; 2 — questiondvel; 5 - definida x 10
Hematoécrito: homens: 47 menos Ht; mulheres: 42 menos Ht X6
Percentual acima ou abaixo do peso corporal habitual 100x [(peso x1

habitual-peso atual)/peso habitual]

Total do IADC

3. Antropometria

Antropometria

1% consulta

2?2 consulta

32 consulta

Data

Altura (m)

Peso habitual (Kg)

Peso atual (Kg)

% de alteragdo do peso

IMC (Kg/m?)

CB (cm)

PCT (mm)

% PCT

CMB (cm)

% CMB

AMBc (cm?)

4. Bioimpedancia

Bioimpedancia

1% consulta

2?2 consulta

3? consulta

Data

Resisténcia

Reactancia

Peso da gordura corporal

Peso da massa magra

9% gordura

% massa magra

Taxa Metabdlica Basal

5. Exames laboratoriais

Exames

1% consulta

2% consulta

3? consulta

Data
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Albumina

Pré-albumina

PCR

Hemoglobina (g/dl)

Hematdcrito (%)

Plaquetas (1)

Leucécitos (céls/mms)

Linfécitos (céls/mms)

6. Recordatério Alimentar de 24h

1? consulta 2% consulta 3? consulta

Data

Desjejum

Hora :

Colagao

Hora :

Almocgo

Hora :

Lanche

Hora :

Jantar

Hora :

Ceia

Hora :
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Apéndice 2

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO PARA OS PAIS OU RESPONSAVEIS DO
PACIENTES MENORES DE IDADE COM DOENCA DE CROHN

Declaro, por livre e espontinea vontade, que permito a participagdo de,
de anos ¢ HC n° , sob registro de

nascimento , que se encontra sob responsabilidade de , de
anos, RG n°. s residente na Rua

cujo grau de parentesco €

, na pesquisa intitulada “Regulacdo da resposta imune e estado nutricional de pacientes
com Doenca de Crohn sob terapia com anti-TNF-0 e azatioprina”, projeto de tese de mestrado da aluna
Jdlia Figueiredo Machado, promovido pelo Departamento de Pediatria da Faculdade de Ciéncias Médicas
(FCM) da Unicamp, com orientag¢do da Profa. Dra. Maria Marluce Dos Santos Vilela.

Esta pesquisa tem o objetivo de, através da suplementacdo alimentar com proteinas do soro de leite bovino
enriquecida com TGF-beta, recuperar ou manter o estado nutricional e melhorar a resposta inflamatéria dos
pacientes com a doenga de Crohn.

Atesto que recebi esclarecimentos quanto aos propésitos e procedimentos a serem utilizados durante
o estudo, tais como:

e entrevista com profissional das dreas de nutri¢do e medicina;

e sorteio do grupo do qual irei fazer parte;

e  0s dois produtos que poderei tomar, sendo que ndo saberei qual deles eu irei receber;
e coleta de 30 ml de sangue para a realizacdo de exames;

e exames antropométricos (peso, altura, pregas cutaneas) e bioimpedancia;

® ingestdo do produto alimentar;

e fornecimento de informacdes referentes a ingestao alimentar.

Comprometo-me a garantir a ingestdo do suplemento alimentar fornecido, bem como, seguir as
orientagdes recebidas quanto ao seu uso, tendo a garantia de receber resposta a qualquer pergunta e,
esclarecimento a qualquer duvida acerca dos assuntos relacionados a pesquisa e a suplementagdo alimentar.

Estou ciente que nio receberei remuneracdo em troca da participagdo, que os dados obtidos serdo
mantidos em sigilo, que posso deixar de participar da pesquisa no momento em que desejar e, que a
desisténcia ndo influenciard no atendimento que venho recebendo.

De acordo,

Responsavel pelo Participante:

Jdlia Figueiredo Machado (telefone 19 32546124):

Profa Dra. Maria Marluce dos S. Vilela (telefone 19 3521-8963):

Campinas, de de 2012.

Secretaria do Comité de Etica em Pesquisa do Hospital de Clinicas- UNICAMP: 19-3521-8936

111



TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO PARA PACIENTES ADULTOS
COM DOENCA DE CROHN

Eu, , de __ anos, HC n° , RG n°
permito por livre e espontidnea vontade a minha participagdo na pesquisa intitulada
“Regulacao da resposta imune e estado nutricional de pacientes com Doenca de Crohn sob terapia com
anti-TNF-0. e azatioprina”, projeto de tese de mestrado da aluna Jilia Figueiredo Machado, promovido pelo
Departamento de Pediatria da Faculdade de Ciéncias Médicas (FCM) da Unicamp, com orientagdo da Profa.
Dra. Maria Marluce Dos Santos Vilela

Esta pesquisa tem o objetivo de, através da suplementacdo alimentar com proteinas do soro de leite bovino
enriquecida com TGF-beta, recuperar ou manter o estado nutricional e melhorar a resposta inflamatéria dos
pacientes com a doenga de Crohn.

Atesto que recebi esclarecimentos quanto aos propdsitos e procedimentos a serem utilizados durante
o estudo, tais como:

e entrevista com profissional das dreas de nutri¢do e medicina;

e sorteio do grupo do qual irei fazer parte;

e 0s dois produtos que poderei tomar, sendo que ndo saberei qual deles eu irei receber;
e coleta de 30 ml de sangue para a realizacdo de exames;

e exames antropométricos (peso, altura, pregas cutaneas) e bioimpedancia;

® ingestdo do produto alimentar;

e fornecimento de informacdes referentes a ingestao alimentar.

Comprometo-me a ingerir o suplemento alimentar fornecido, bem como, seguir as orienta¢des
recebidas quanto ao seu uso, tendo a garantia de receber resposta a qualquer pergunta e, esclarecimento a
qualquer duvida acerca dos assuntos relacionados a pesquisa e a suplementagdo alimentar.

Estou ciente que ndo receberei remuneracdo em troca da participagdo, que os dados obtidos serdo
mantidos em sigilo, que posso deixar de participar da pesquisa no momento em que desejar e, que a
desisténcia ndo influenciard no atendimento que venho recebendo.

De acordo,

Responsavel:

Jualia Figueiredo Machado (telefone 19 32546124):

Profa Dra. Maria Marluce dos S. Vilela (telefone 19 3521-8963):

Campinas, de de 2012.

Secretaria do Comité de Etica em Pesquisa do Hospital de Clinicas- UNICAMP: 19-3521-8936
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Apéndice 3
Instrugdes para os participantes da pesquisa

N

Mingau de aveia ou maisena

Universidade Estadual de Campinas
e 250 ml de leite de vaca ou de soja
® 1 colher de aveia ou maisena \

Faculdade de Ciéncias Médicas
N »
®  Adogar com mel ou agticar & ;

1. Ferva o leite em uma panela com os ingredientes e espere MANUAL ORIENTATIVO PARA PARTICIPANTES DA

engrossar um POUCO. Nio deixe engrossar muito, pois a PESQUISA COM SUPLEMENTOS ALIMENTARES
adigdo do suplemento jd ird engrossar o mingau.

2. Sirva em um prato, espere ESFRIAR e acrescente 1 pacote
de  suplemento. Misture bem e CONSUMA
IMEDIATAMENTE.

TITULO DO PROJETO: Regulaciio da resposta imune e
estado nutricional de pacientes com Doenca de Crohn
USE SUA CRIATIVIDADE E INVENTE OUTRAS RECEITAS, sob terapia com anti-TNF-a e azatioprina.

MAS LEMBRE-SE DE SEGUIR AS REGRAS DE NAO AQUECER
O _SUPLEMENTO, NAO ADICIONA-LO EM PREPARACOES
QUENTES E NAO BATER PREPARACOES COM O Jilia Figueiredo Machado: nutricionista, aluna de Mestrado do Curso
SUPLEMENTO EM LIQUIDIFICADOR OU BATEDEIRA! Satide da Crianga ¢ do Adolescente, FCM-UNICAMP.

Pesquisadores:

Vanessa Oya: bi6loga, aluna de Doutorado do Curso Satde da Crianga
e do Adolescente, FCM-UNICAMP.

Em caso de dividas ligue: Orientador: Profa. Dra. Maria Marluce dos Santos Vilela, professora
titular do departamento de Pediatria - Area de Imunologia - FCM-
Laboratério de Imunologia, Jilia ou Vanessa: (19) 19-35218989 UNICAMP

Jilia: (19) 93025424

Vanessa: (19) 81886021

Esta pesquisa tem como objetivo avaliar os efeitos de dois suplementos 1. Descasque e cozinhe a batata;
alimentares em pessoas com Doenga de Crohn. 2. Enquanto a batata cozinha, doure a cebola na manteiga;
3. Bata a batata cozida no liquidificador junto com a cebola

Iremos avaliar o estado nutricional dos participantes por meio das
seguintes medidas:

dourada;

4. Coloque numa panela com dgua quente, leve ao fogo baixo, e
tempere a gosto; NAO DEIXE O CREME MUITO GROSSO,
POIS O SUPLEMENTO JA IRA ENGROSSA-LO.

5. Polvilhe o queijo ralado;

6. Sirva uma por¢do num prato fundo, espere ESFRIAR e

Além disso, iremos avaliar a atividade inflamatéria por meio de andlises acrescente 1 pacote de suplemento. Misture bem e CONSUMA

do sangue de cada participante. Para isso serd necessério a coleta de 30 IMEDIATAMENTE.

ml de sangue.

Peso e altura;

1
2. Prega cutinea;
3. Bioimpedancia.

Sopa de ervilha ou lentilha ou feijao

';? O sangue coletado serd avaliado no e 4 dentes de alho amassados

{Z\ Laboratério de Imunologia do Centro de ¢ 1 cebola pequena cortada
Investigagdo em Pediatria. Sera usado ¢ 300g ervilha ou lentilha ou feijao
também, para as seguintes dosagens: *  Extrato de tomate ou colorau
Hemograma, albumina sérica, pré- e 1 cubo de caldo de carne
albumina sérica e proteina C reativa. e Salagosto

e Cebolinha picada

Além disso, os participantes irdo responder questiondrios sobre os *  Aproximadamente 1 litro de dgua.

seguintes temas: . _ B
1. Refogue o alho na panela de pressdao com um pouco de dleo;

2. Acrescente dgua quente, extrato de tomate, cebolinha, cebola,
caldo de carne e ervilha/lentilha/feijao. Tampe e espere pegar
pressao, abaixe o fogo e cozinhe por cerca de 10 a 15 minutos.

3. Tempere com sal a gosto. Sirva uma por¢do num prato fundo,
espere ESFRIAR e acrescente 1 pacote de suplemento. Misture
bem e CONSUMA IMEDIATAMENTE.

Dados sécio-econdmicos

B

Uso de medicamentos
Sintomas da doenca
Alimentacio

Aceitacdo do suplemento

[T NN
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Vitaminas

200 ml de dgua ou leite ou leite de soja;
1 pedago grande de fruta;

1 colher de sopa de agticar ou mel;

Y5 colher de sopa de aveia.

i
v

=

Bata todos os ingredientes no liquidificador;

2. Acrescente 1 pacote de suplemento e misture com o auxilio de
uma COLHER e CONSUMA IMEDIATAMENTE.

Obs: nio deixe a vitamina muito grossa, pois a adicdo do
suplemento ja ira engrossar a bebida.

Banana (frutas) amassada com aveia e mel

e | Fruta
e | colher de sopa de mel ou agicar
® 1\2 colher de sopa de aveia

1. Amasse bem a fruta;
2. Acrescente os ingredientes e um pacote de suplemento;
3. Misture bem e CONSUMA IMEDIATAMENTE.

Creme de batata ou mandioquinha

1 batata inglesa (ou mandioquinha) grande

1/2 colher de queijo ralado
Agua quente

ORIENTACOES SOBRE O USO DO SUPLEMENTO

Dilua sempre com o auxilio de uma colher!

Acrescentar o suplemento em preparacdes MORNAS OU FRIAS!

Consumir a preparacio IMEDIATAMENTE apés o acréscimo do
suplemento!

1/2 cebola ! \
1/2 colher de manteiga ou margarina ~ /
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Serdo utilizados na pesquisa dois suplementos: CONCENTRADO DE
PROTEINA DO SORO DE LEITE BOVINO e ISOLADO DE
PROTEINA DE SOJA.

Estes suplementos estardo acondicionados em sachés identificados
através de codigos. PARTICIPANTE E PESQUISADORES NAO
SABERAO DESTE CODIGO.

Desta forma, ao aceitar participar desta pesquisa, vocé nio sabera qual
dos dois suplementos ira tomar.

A duracdo da suplementacio serd de 4 MESES.

As avaliagdes e coletas de sangue serdo feitas na primeira consulta
(antes de iniciar o uso do suplemento), apés 2 meses de suplementagdo e
apos 4 meses de suplementagio.

NINGUEM seré obrigado a participar desta pesquisa.

NINGUEM terd qualquer tipo de prejuizo no acompanhamento clinico,
caso ndo aceite participar desta pesquisa.

Caso aceite participar vocé terd todas as informagdes e esclarecimentos
necessarios.

Nenhum participante tera gastos financeiros com a pesquisa.

Nenhum participante recebera dinheiro para participar da
pesquisa.

NUNCA GUARDAR preparacdes

com o suplemento!

Apés abrir o saché com o UTILIZE

suplemento,
IMEDIATAMENTE todo o contetido do saché!

NUNCA GUARDE embalagens abertas!

RECEITAS
Sucos

e Escolha o suco de sua preferéncia:
o Suco natural 3 J
o Sucos de caixinha
o Sucos de soja =

o Sucos de garrafa

1. Diluir 1 pacote de suplemento em 200 ml de suco.

2. Com o auxilio de uma colher, MISTURE BEM, desfazendo

todos os “grumos” formados.



