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RESUMO

GAMBA, F.P. Analise comparativa dos efeitos da Gastrectomia Vertical e Bypass
Gastrico em Y de Roux sobre areducéo de peso corporal e condicdes metabdlicas
em Mulheres e Homens ao longo de cinco anos. Paginas:65. Dissertacdo Mestrado.
Programa de Pos-Graduacdo em Biociéncias e Saude, Centro de Ciéncias Bioldgicas e
da Saude, Campus Cascavel, Unioeste, 2019.

A cirurgia bariatrica (CB) é uma importante estratégia para a perda de peso e
restabelecimento da homeostase lipidica e glicEmica, em especial em individuos
obesos morbidos. O Brasil € o segundo em niumero de CB em todo o mundo.
Avaliamos os efeitos da gastrectomia vertical (GV) e do Bypass gastrico em Y de Roux
(BGYR) parametros metabdlicos plasmaticos, em mulheres e homens com 1 e 5 anos
de pés-operatério. Este € um estudo retrospectivo. Todos os GV e BGYR realizados
como procedimento primario entre 01/2010 e 12/2013 foram incluidos (n = 713). Os
prontuarios médicos foram utilizados para obter sexo, idade, peso corporal, altura,
indice de Massa Corporal. Também foram registrados parametros bioquimicos
sanguineos (glicose e lipidios) e presséo arterial sistdlica e diastolica. Todas as
variaveis foram comparadas no inicio, 1 e 5 anos apos a CB. O teste univariado foi
realizado no software Statistic 7.0 (STATSOFT, 2004) e ANCOVA in R Core Team,
2018 (p <0,05). A porcentagem do excesso de peso perdido (%EPP) foi calculada e a
analise de componentes principais (PCA) aos 5 anos de acompanhamento foi
realizada. BGYR foi o procedimento mais comum (73%) realizado em especial em
mulheres. No inicio do estudo, IMC e peso corporal, eram menores nas mulheres que
realizavam GV em relacdo as mulheres do grupo BGYR (p <0,05). Hiperglicemia e
dislipidemia foram observadas em ambos 0s grupos no pré-operatério. Um ano apos
a CB houve perda significativa de peso, IMC, PAS e reducdes de PAD em homens e
mulheres, esses efeitos foram semelhantes nos grupos GV e BGYR. No entanto,
BGYR resultou em maior % de EPP aos 1 e 5 anos de acompanhamento,
principalmente em mulheres. Além disso, o PCA mostrou que pacientes com GV e
BGYR demonstraram reduc¢do do peso corporal, IMC e parametros metabdlicos em 1
ano apos a CB, mas uma reducdo mais acentuada do peso corporal foi observada em
pacientes com BGYR aos 5 anos de seguimento. A homeostase da glicose e lipidios
foi restaurada em pacientes com GV e BGYR em um ano de acompanhamento; no
entanto, esses efeitos tendem a desaparecer aos 5 anos de acompanhamento.Assim,
concluimos que os procedimentos de GV e BGYR reduzem o peso corporal, o IMC e
0s parametros metabolicos com efeito semelhante 1 ano apés o CB em mulheres e
homens. No entanto, no seguimento de 5 anos, a técnica BGYR foi mais eficaz na
%EPP, em particular nas mulheres. Importante, a longo prazo (5 anos) GV e BGYR
foram ineficientes em preservar a homeostase de glicose e lipidios.
Palavras-Chaves: Cirurgia Bariatrica. Obesidade. Sexo.



ABSTRACT

GAMBA, F.P. Comparative analysis of the effects Sleeve Gastrectomy and Roux-en-Y
Gastric Bypass on the reduction of body weight and metabolic conditions in women and
men five years follow up. Paginas:65. Dissertacdo Mestrado. Programa de POs-
Graduacao em Biociéncias e Saude, Centro de Ciéncias Biologicas e da Saude, Campus

Cascavel, Unioeste, 2019.

Bariatric surgery (BS) is an important strategy for weight loss and reestablishment of
lipid and glycemic homeostasis, especially in morbidly obese individuals. Brazil is the
second in number of BS in the world. The effects of Sleeve Gastrectomy (SG) and
Roux-en-Y Gastric Bypass (RYGB) plasma metabolic parameters were available in
women and men 1 and 5 years after surgery. This is a retrospective study. All SG and
RYGB were performed as a primary procedure between 01/2010 and 12/2013 were
included (n = 713). The trained doctors were used to obtain sex, age, body weight,
height, Body Mass Index. Blood biochemical levels (glucose and lipids) and systolic
and diastolic blood pressure were also recorded. All variables were compared at the
beginning, 1 and 5 years after a BS. The unified test was not performed using the
Statistic 7.0 software (STATSOFT, 2004) and ANCOVA on the R Core Team, 2018 (p
<0.05). The percentage of excess weight loss (Y%EWL) was calculated and principal
component analysis (PCA) at 5 years of follow-up was performed. RYGB was the most
common procedure (73%) performed in special women. At the beginning of the study,
BMI and body weight were lower in women who perceived SG compared to women in
the RYGB group (p <0.05). Hyperglycemia and dyslipidemia were observed in both
groups preoperatively. One year after BS there was significant weight loss, BMI, SBP
and reductions in DBP in men and women, these effects were similar in the SG and
RYGB groups. However, RYGB resulted in a greater % EWL for 1 and 5 years of
follow-up, particularly in women. Additionally, the PCA showed that SG and RYGB
patients demonstrated reduced body weight, BMI and metabolic parameters at 1 year
after BS, but a more accentuated body weight reduction was observed in RYGB
patients at 5 years follow up. Glucose and lipid homeostasis were restored in SG and
RYGB patients at one year of follow-up; however, these effects tended to disappear at
5 years follow up. Thus, it concludes the SG and RYGB procedures that use body
weight, BMI and metabolic parameters with similar effect 1 year after BS in women and
men. However, without 5-year follow-up, the RYGB technique was more effective in %
EWL, particularly in women. Importantly, in the long term (5 years) SG and RYGB were
inefficient in preserving glucose and lipid homeostasis.

Key-words: Bariatric surgery. Obesity. Sex.
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1. INTRODUCAO

A obesidade é uma doenca multifatorial, caracterizada pelo excesso de Tecido
Adiposo Branco (TAB), resultando em significativos problemas de saude, dentre os
quais destacam-se as complicacOes cardiovasculares, em especial a hipertenséo
arterial sistémica (HAS) e o diabetes melito tipo 2 (DM2) (LORENZO et al., 2016). A
prevaléncia da obesidade duplicou em 73 paises em 25 anos; em 2015 mais de 600
milhdes de adultos foram considerados obesos no mundo todo (GBD 2015; OBESITY
COLLABORATORS, 2017). O desajuste no metabolismo energético que induz ao
acumulo de TAB é decorrente de complexos fatores, tais como, inadequada ingestéo
calorica, falta de atividade fisica, alteracdes hormonais ou no sistema nervoso,
alteracdes em estados comportamentais, tais como, 0s transtornos psicologicos e/ou
psiquiatricos (FADINO et al., 2004). Deste modo, o tratamento da obesidade e suas
comorbidades exigem um atendimento multidisciplinar e um acompanhamento ao
longo da vida.

O crescente avanco da obesidade associado a maior incidéncia de doencas
cronico-degenerativas, tem elevado a busca por diferentes técnicas dietéticas,
farmacoldgicas e cirargicas para o tratamento desta doenca. Frequentemente,
tratamentos que envolvam mudanca de habitos alimentares, associados a pratica
regular de atividade fisica, sdo os mais recomendados para a reducédo gradual e
saudavel do peso corporal (WANNMACHER, 2016). Adicionalmente, estudos
mostram que o tratamento multidisciplinar para a obesidade, no qual aspectos
comportamentais, psicossociais e clinicos sao trabalhados simultaneamente, resultam
em melhora na diminuicdo do indice de massa corporal (IMC), restabelecimento do
perfil metabdlico, com melhora na qualidade de vida, reforcando a importancia deste
tipo de procedimento no tratamento dessa doenca (MENDES et al., 2016; SILVA et
al., 2016).

Todavia, o tratamento multidisciplinar da obesidade exige tempo e disciplina, pois os
resultados praticos serdo obtidos apenas a longo prazo. Deste modo, a Cirurgia
Bariatrica (CB) tem sido vista como uma importante alternativa para o

restabelecimento do peso corporal de forma mais rapida, em particular em individuos
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com IMC acima 40Kg/m2. Adicionalmente, nos ultimos anos, diferentes estudos tém
demonstrado sua efetividade também para o tratamento das comorbidades
metabdlicas ligadas a obesidade, em especial a intolerancia a glicose, a Resisténcia
a Insulina (RI), hipertenséao e a dislipidemia (BRANCO-FILHO et al., 2011; TADROSS;
ROUX, 2009).

Existem diferentes tipos de técnicas bariatricas, assim de um modo geral, as
CB foram classificadas inicialmente como desabsortivas, restritivas e mistas;
considerando seu impacto no trajeto ou absorcdo dos nutrientes (ZEVE; NOVAIS;
OLIVEIRA, 2012). Esta bem estabelecido que a melhora metabdlica e a perda de peso
ocorre por mecanismos que vao além da restricdo de calorias, envolvendo aspectos
hormonais e neurais (TADROSS; ROUX,.2009). O Brasil € o segundo pais em nimero
de procedimentos bariatricos, sendo 90% deles realizados no sistema privado de
saude (CAZZO et al., 2018). Assim como em outros paises do mundo, no Brasil, as
técnicas de CB mais utilizadas sdo as técnicas Bypass Gastrico em Y de Roux
(BGYR), e a Gastrectomia Vertical (GV), sendo o BGYR superior em numeros de
pacientes operados (ANGRISANI et al., 2017).

Comparativamente as duas técnicas promovem reducdo do peso corporal,
associado a importante melhora na homeostase glicémica (PERTELI et al., 2017).
Perrone (2017), mostrou que em ambas as técnicas ocorrem uma perda de
aproximadamente 70% do excesso de peso corporal inicial apés 5 anos. Todavia,
conforme destaca este autor a BGYR tem o diferencial que é mais efetiva para a
normalizacdo da glicemia. Menguer (2017) afirma que, 1 ano apds o procedimento
bariatrico, ambas as técnicas foram efetivas para o tratamento da Sindrome
Metabolica (SM), porém o procedimento da BGYR foi melhor para a perda do excesso
de peso e restabelecimento da homeostase glicémica. Adicionalmente € importante
reconhecer que devido ao perfil genético e hormonal, homens e mulheres tendem a
apresentar diferentes perfis de obesidade (ESCOBAR-MORREALE et al., 2017), logo
podem ter graus de reducdo de TAB e repostas metabdlicas a CB distintas. Neste
sentido, foi demonstrado por Lyon (2018) que apesar dos homens terem uma maior
perda de peso e maior diminuicao de IMC que as mulheres, os homens tiveram menor
resolucdo nas comorbidades enddcrinas e metabdlicas que as mulheres.

Dentre as diferentes questfes relacionadas aos procedimentos bariatricos,

um fator preocupante nos ultimos anos € a recidiva da obesidade (COSTA et al., 2013
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RAMOS et al., 2015); um efeito que parece ocorrer independente da técnica realizada,
sendo observado em média de 18-24 meses apos o procedimento cirdrgico (MULLA;
MIDDELBEEK; PATTI, 2018). Frequentemente, as questdes de reganho de peso ao
longo do tempo sdo decorrentes das dificuldades de se manter definitivas as
mudancas nos habitos alimentares, da falta de pratica regular de atividades fisicas e
de falha no monitoramento adequado e continuo dos parametros plasmaticos, em
especial glicemia e perfil lipidico (CAMBI; MARCHESINI; BARETTA, 2015; CHAIM et
al., 2017; MARCHESINI et al., 2014; NASSIF et al., 2014). Adicionalmente, relatos de
crises hipoglicémicas, bem como néo efetividade do procedimento bariatrico também
tem sido registrados (FOSTER-SCHUBERT, 2011).

Assim, a CB é uma alternativa de tratamento e ndo a cura definitiva para o
problema, e sua eficacia ao longo do tempo exige acompanhamento clinico adequado
e ajustes definitivos no estilo de vida (CAMBI; MARCHESINI; BARETTA, 2015). O
Estado do Paran& apresenta um dos maiores indices de sobrepeso e obesidade do
Brasil, com o maior nimero de CB ao ano via Sistema Unico de Satde (SUS)
(SBCBM,2018). Informac@es dos efeitos a longo prazo dos procedimentos bariatricos
dentro do Estado ainda sdo escassos. Deste modo, no presente estudo foram
comparados os efeitos da GV versus BGYR sobre o peso corporal e pardmetros
metabolicos plasméaticos de mulheres e homens obesos ao longo de cinco anos.

Considerando os efeitos da CB sobre o controle do metabolismo, nossa
hipétese é que os pacientes operados pela técnica de BGYR apresentem melhor perfil
metabdlico e mais acentuada perda de peso ao longo de cinco anos em relacdo aos
pacientes submetidos a GV, bem como, que a magnitude destas respostas seja mais

evidente no sexo feminino em relacdo ao masculino.
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2. OBJETIVOS

2.1. Geral:

Comparar os efeitos da GV e BGYR sobre a reducdo do peso corporal e

restauracdo dos parametros metabolicos em homens e mulheres ao longo de 5 anos.

2.2. Especificos:

Apresentar o perfil antropométrico, metabdlico e o sexo dos pacientes que
foram submetidos GV e BGYR, bem como, a frequéncia das técnicas em ambos os
Sexos no pré-operatorio;

Caracterizar e comparar o perfil antropométrico e metabdlico dos pacientes
de ambos os sexos 1 ano apoés a CB;

Avaliar o impacto da GV versus BGYR na perda de peso e dos parametros
metabdlicos glicémicos e lipidicos 5 anos apés o procedimento bariatrico;

Definir a influéncia do fator sexo para os efeitos da GV e BGYR sobre o grau

de perda de peso corporal e IMC ao longo dos 5 anos apos a CB.
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3. REVISAO DE LITERATURA

3.1. Obesidade

A obesidade € uma doenca cronica nao transmissivel de grande impacto na
qualidade de vida das popula¢cdes do mundo todo, sua prevaléncia, em 2015, foi
estimada em 12% entre os adultos sendo maior entre as mulheres para todas as faixas
etarias (GBD 2015 OBESITY COLLABORATORS, 2017)

O aumento do sobrepeso e da obesidade € um sério problema de saude
publica, com consequéncias econdémicas que vao além do gasto com médicos,
incluindo diminuigéo na qualidade de vida, problemas sociais, perda de produtividade,
aposentadoria precoce e morte; condigdes que representam cerca de 8% do total de
gastos em salde publica no Brasil (BAHIA; ARAUJO, 2014; SBEM, 2004). Segundo
Oliveira (2015), a estimativa de custos diretos atribuidos a pacientes com obesidade
assistidos pelo SUS em 2011, foi de US$269,6 milhdes.

Independe de classe social, idade ou sexo, a obesidade é de dificil tratamento,
particularmente porque é causada por uma complexa interacdo entre acdes
hormonais, neurais e metabdlicas, com grande influéncia dos aspectos psicossociais
(CHAIM et al., 2017; MARCHESINI et al., 2014). Todavia, conforme apontam
diferentes estudos populacionais, 0 excesso de calorias e 0 sedentarismo, Sao
elementos centrais na atual pandemia de obesidade; um evento que parece inclusive
ter inicio na fecundacéao, gestacao e lactacao e repercutir da na saude do individuo ao
longo da vida (ROSS et al., 2013). A obesidade pode ser avaliada de diferentes
formas, todavia em termos praticos a classificacdo do peso corporal pode ser feita a
partir do Iindice de Massa Corporal (IMC) proposto por Quetelet em 1835, obtido pela
razao entre o peso corporal em quilogramas (Kg) pela altura em metros quadrados
(m?2) pela férmula: IMC = peso (Kg) / altura (m2) (EKNOYAN, 2008).

Usando os valores do IMC a Organizacdo Mundial de Saude (OMS) classifica
os individuos com peso normal (IMC 18,5 a 24,9), excesso de peso (IMC 25,0 a 29,9),
obesidade classe | (IMC 30 a 34,9), obesidade classe Il (IMC 35,0 a 39,9), obesidade
classe Il (IMC maior ou igual a 40) (WHO,2017). Segundo estudo realizado em 2015

valores de IMC elevados estao intimamente relacionados com mortes por doencas
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cardiovasculares e diabetes, contribuindo para 4 milhdes de Obitos (GBD 2015
OBESITY COLLABORATORS, 2017).

Todavia, € importante reconhecer que o TAB, apresenta perfil de distribuicdo
diferenciado em homens e mulheres, bem como, caracteristicas peculiares dentro de
cada individuo (TCHERNOF; DESPRES, 2013). Deste modo, Lorenzo (2016)
descreve sobre a necessidade de uma classificacdo da obesidade com base na
composicdo e distribuicdo de gordura, em especial, porque diferentes depdsitos de
TAB exercem efeitos distintos sobre o grau de inflamacéo crénica, e consequente tem
impacto variado sobre o metabolismo lipidico e glicidico. Neste contexto, € bem
estabelecido que o maior acimulo de TAB na regido central ou gordura visceral,
caracterizando o perfil androide esta intimamente ligado ao maior risco cardiovascular
e a sindrome metabdlica (SM) (HASSELMANN et al., 2008; REZENDE et al., 2006),
tendo portanto maior influéncias nas comorbidades atreladas a obesidade.

A SM relne uma série de anormalidades metabodlicas e enddcrinas,
primariamente caracterizadas pela resisténcia a insulina (RI) deposicédo central de
gordura, resultando em hiperglicemia, dislipidemia e complicacdes cardiovasculares,
tais como hipertensao arterial (ISOMAA et al., 2001). A SM aumenta a mortalidade
geral em cerca de 1,5 vezes e a cardiovascular em cerca de 2,5 vezes. Segundo a |
Diretriz Brasileira de Diagnéstico e Tratamento da Sindrome Metabdlica (I-DBSM) em
individuos adultos (>18 anos), conforme critérios adotados pela “Third Report of the
National Cholesterol Education Program” (NCEP-ATP lll), a combinacdo de pelo

menos trés componentes apresentados na tabela 1 caracteriza a SM (SBC, 2005).

Tabela 1 Componentes da Sindrome Metabélica segundo o NCEP-ATPIII*

Perimetro de cintura Homem igual ou maior a 102cm
aumentado Mulher igual ou maior 88cm
Trigliceridemia elevada Igual ou maior 150mg/dL

(ou a utilizacao de farmacos para o tratamento)
Colesterol HDL: Homem igual ou menor a 40 mg/dL

Mulher igual ou menor a 50 mg/dL

Pressao Arterial elevada Igual ou superior a 130/85 mmHg

(ou a utilizacao de farmaco para o tratamento)

Elevacao da glicose em jejum Igual ou superior a 100 mg/dL

(ou a utilizacao de farmaco para o tratamento)

*Third Report of the National Cholesterol Education Program (NCEP ATP IIl); HDL-Lipoproteina de
Alta Densidade; LDL- Lipoproteina de Baixa Densidade
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Dentro deste contexto, fica evidente que o excesso de TAB prejudica a saude,
resultando em menor qualidade e expectativa de vida dos individuos. Na busca de
conter o avanco da obesidade e suas comorbidades, diferentes formas de tratamentos
tém sido propostas, entre elas as dietas alimentares, os diferentes treinamentos
fisicos, tratamentos farmacolégicos que inibem o apetite ou elevam o gasto calérico,
porém a adesdo e a consequente manutencdo do estado saudavel sdo pouco
duradouros ao longo do tempo (WANNMACHER, 2016). Assim, a CB, tem se
mostrado um método mais eficaz na reducéo do TAB a longo prazo, além de exercer
efeitos benéficos sobre o metabolismo e sobre as comorbidades atreladas a
obesidade (NOCCA et al.; 2016; SJIOSTROM et al., 2004).

3.2 Cirurgia Bariatrica (CB)

A CB é considerada um tratamento efetivo para perda de peso e melhora da
homeostase glicémica e lipidica, proporcionando melhor qualidade de vida do
paciente (ADAMS et al.,2017; FISCHER et al.,2018). A primeira cirurgia bariatrica (CB)
para induzir perda de peso foi em 1953 na Universidade de Minnesota com a
resseccdo do intestino delgado resultando na perda de peso (SABER; ELGAMAL,;
MCLEOD, 2008), e ao longo dos anos as técnicas estao sendo aprimoradas assim
como os estudos gquanto a maneira que ocorre a perda de peso e acdo metabdlica da
cirurgia. Os procedimentos de CB tém sido considerados essenciais na melhora das
comorbidades associadas a obesidade, particularmente na atenuacdo de doencas
cronicas, como do DM2 (NOCCA, 2016; SJIOSTROM et al., 2004; ZEVE; TOMAZ,
2011).

O Brasil é o segundo pais que mais realiza CB no mundo, sendo que mais de
97 mil CB foram realizadas no Brasil em 2014, ficando atras somente dos Estados
Unidos (ANGRISANI et al., 2017). Sendo as mulheres as mais frequentemente se
submetem a CB, representando 80% das cirurgias, destas 35% sao mulheres em fase
reprodutiva (AKTEKIN et al., 2015).
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Estima-se que ha 1,5 milhdo de adultos com obesidade morbida no Brasil e
apenas 26.853 CB foram realizadas 2003-2011 pelo SUS, no pais cerca de 75% da
populacdo depende do SUS (OLIVEIRA et al.,, 2015). Segundo Kelles, Machado,
Barreto (2014) a frequéncia de cirurgias realizadas pelos SUS aumentou de 0,65
cirurgia/100.000 habitantes para 5,23/100.000, havendo na regido Sul um aumento
mais expressivo de 18,8 cirurgias/100.000 habitantes.

Segundo critérios estabelecidos pela Conselho Federal de Medicina (CFM)
para ser submetido a CB, o paciente deve ser portador de obesidade ha mais de 2
anos, apresentando IMC acima de 40Kg/m2 com falhas nos tratamentos
conservadores como dietas, psicoterapicos, medicamentoso, exercicios fisicos. Além
podem ser submetidos a CB, também aqueles individuos com IMC superior a
35Kg/m?2, portador de duas ou mais comorbidades como, diabetes, hipertensao,
artropatias, hérnias de disco, apnéia do sono, entre outras, cuja situacao clinica é
agravada pelo quadro de obesidade (BRASIL,2016).

Um efeito importante observado em pacientes submetidos a CB tem sido a
melhora da homeostase metabdlica e cardiovascular. Assim, pacientes bariatricos
frequentemente apresentam melhora na funcdo cardiaca e na performance fisica,
eventos que poderdo ou ndo estarem associados a perda de peso (MAIMOUN et al.,
2017; ALBA et al, 2019). Muitos aspectos benéficos da CB sobre a salde podem estar
também relacionados a alteracbes humorais, em especial em horménios como a
insulina e as incretinas, como a grelina e o glucagon like peptide-1 (GLP1)
(CUMMINGS; OVERDUIN; FOSTER-SCHUBERT, 2004). Além disso, os beneficios
da CB para a homeostase energética estarao diretamente ligados as mudancas nos
habitos alimentares e a insercdo de atividade fisica, os quais favorecem as
readequacbes do metabolismo e juntos auxiliam na melhora de comorbidades, tais
como DM2 (VALEZI; MACHADO, 2011).

Embora no Brasil, sejam regulamentadas pelo CFM, diferentes tipos de
procedimentos bariatricos, tais como, a banda gastrica ajustavel, a cirurgia de
Scopinaro (cirurgia com derivacdo bilio pancreatica com gastrectomia horizontal),
cirurgia de duodenal switch (cirurgia com derivacdo bilio pancreatica com
gastrectomia vertical e preservacao do piloro), cirurgia Bypass Gastrico em Y de Roux
(cirurgia de derivacdo gastrica com reconstituicdo em Y de Roux sem ressecgao

gastrointestinal), gastrectomia vertical (BRASIL, 2016), em termos guantitativos os
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procedimentos de BGYR e a GV séo as técnicas mais utilizadas no Brasil e no mundo
(ANGRISANI et al., 2017). Deste modo, no presente projeto exploramos em maiores
detalhes estas duas técnicas bariatricas.

3.3 Bypass Gastrico em Y de Roux (BGYR)

O procedimento bariatrico denominado Bypass Gastrico em Y de Roux
(BGYR) é classificado como uma técnica mista, na qual ocorre reducdo de 95% do
volume do estdbmago, através de grampeamento deste 6rgdo (ABDEEN; LE ROUX,
2016). Assim, o volume do estbmago fica reduzido a 5% do seu tamanho natural,
permanecendo uma bolsa géastrica de aproximadamente 50mL, causando rapida
saciedade e reduzindo a quantidade de alimentos ingerida. Esta técnica também é
considerada desabsortiva, uma vez que ocorre reducdo do volume do intestino
delgado, havendo um desvio de 60 -100cm do intestino inicial (Figura 1) (PERRONE
etal., 2017; SILVA; KELLY, 2013), havendo, portanto, menos absor¢ao dos nutrientes.
Devido a este efeito disabsortivo da BGYR, um problema frequente pds-cirurgia € a
caréncia de vitaminas e minerais (LEIRO; MELENDEZ-ARAUJO, 2014; SILVA et al.,
2016).

Ao alterar a anatomia do estdmago e intestinal, este procedimento bariatrico,
também modifica a acdo enddcrina destes setores. Assim, a secre¢ao de incretinas,
tais como a Gastric inhibitory polypeptide (GIP) e o GLP1 sdo modificados, bem como
suas acfes neurais e periféricas (SANTO et al., 2016). E provavel que as alteracdes
enddcrinas resultantes da CB mudem a atividade de redes neurais que contribuem
para controlar a saciedade e melhorar o controle glicémico, o que ja é notado nos
primeiros dias de cirurgia.

Em média, conforme estudo de Buchwald et al. (2004), pacientes submetidos
ao BGYR apresentam reducdo de aproximadamente 61% do excesso de peso,
melhora em 70% da hiperlipidemia, e melhora em mais de 78% dos casos de

hipertenséo.
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A CB do tipo BGYR € um método seguro, com baixa mortalidade (STOL et al.,
2011), porém ele pode apresentar algumas complicacdes tardias, tais como, estenose
da anastomose que pode acontecer na jejunojejunostomia ou na gastrojejunostomia,
ulceracdo marginal, fistula gastrica, alargamento da bolsa gastrica e, como
mencionado anteriormente, deficiéncias de vitaminas e minerais (COSTA et al., 2013;
PALERMO et al., 2015; SILVA et al., 2016).

Figura 1 Técnica cirdrgica do Bypass Gastrico em Y de Roux

| e? Alimentos
—r  SecrecOes digestivas

Fonte adaptado <http://www.sbcbm.org.br/wordpress/tratamento-cirurgico/cirurgia-laparoscopica/>

Embora promova a melhora clinica das comorbidades e diminuicdo do peso
corporal em curto prazo, apés 2 anos deste procedimento pode haver reganho de
peso (COSTA et al.,2013; SILVA; KELLY, 2013). Segundo alguns estudos, dentre as
causas para 0 reganho de peso nestes pacientes estd a inatividade fisica,
alargamento da bolsa géstrica, a ndo adesdo ao novo estilo de vida, consumo
exacerbado de bebidas alcodlicas, elevada ingestdo de liquidos caléricos, entre outros
(BASTOS et al., 2013; CAMBI et al., 2015). Adicionalmente, segundo Adams et al.
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(2017), apos 12 anos de procedimento houve remissdo do DM2 em 51% dos
pacientes.

A BGYR corresponde a 60% das cirurgias realizadas no Brasil (ANGRISANI et
al., 2017), sendo também utilizada como segunda opc¢ao quando ha falha em outros
procedimentos bariatricos, como na banda gastrica e na GV (CAMBI; MARCHESINI;
BARETTA, 2015). Segundo Pinhel et al.(2015), os pacientes submetidos ao BGYR
tiveram reducéo de glicose, colesterol total e LDL durante os seis primeiros meses, ja

0 peso e o triglicerideos houve reducao ao longo do primeiro ano.

3.4 Gastrectomia Vertical (GV)

A Gastrectomia Vertical (GV) também conhecida como Sleeve Gastrico ou
Manga Gastrica, surgiu como sendo uma primeira etapa da cirurgia de derivacéao bilio-
pancreatica Duodenal Switch, com o intuito de reduzir o risco de mortalidade da CB
em pacientes super-obesos. Porém apo6s o procedimento, observou-se que através
dessa técnica, havia uma diminuicdo consideravel do IMC, também acompanhado de
remicdo de comorbidades (HESS; HESS, 1988).

Deste modo, a GV passou a ser aceita mundialmente como cirurgia Unica.
Neste procedimento restritivo, € realizada uma resseccdo longitudinal do fundo
gastrico retirando a grande curvatura do estémago, deixando o estbmago em um
formato mais tubular diminuindo a cadmara gastrica em 80%, ficando com volume entre
150 a 200mL (Figura 2). Como ocorre reducao do volume do estdbmago, o volume a
ser ingerido por refeicdo passa a ser menor, reduzindo o aporte caldrico e promovendo
reducado do peso corporal (SILECCHIA et al.,2006).

Adicionalmente, a retirada do fundo gastrico, promove uma diminuicdo na
secrecdo hormonal de grelina, uma incretina liberada pelas células da mucosa do
estbmago e reguladora da ingestdo alimentar via hipotalamo, estimuladora da
ingestao alimentar, o que resulta em maior saciedade (PERRONE et al., 2017; PINTO
et al., 2016; ZEVE, TOMAZ, 2011; FELSENREICH et al., 2017). Esta técnica ndo tem

influéncia direta sobre a absorcao dos nutrientes, assim a chance de hipovitaminose
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€ menor neste procedimento (NOCCA et al., 2016; SILECCHIA et al., 2006), por este
motivo tem sido indicado para mulheres em idade reprodutiva (AKTEKIN et al., 2015).

A GV, em termos cirargicos, é um procedimento de menor complexidade que
o BGYR, sendo uma técnica valida para tratamento de: pacientes de alto risco,
pacientes com IMC de 30-35Kg/m? com comorbidades, obesos mérbidos com SM,
pacientes com doenca inflamatoria de intestino, obesos madrbidos na adolescéncia,
obesos moarbidos idosos, pacientes com cirrose, candidatos a transplante de rim ou
figado. Sendo contraindicacdo para paciente com esodfago de Barrett (ROSENTHAL,
2012).

Figura 2 Técnica cirurgica da Gastrectomia Vertical

Fonte adaptado < http://www.sbcbm.org.br/wordpress/tratamento-cirurgico/cirurgia-laparoscopica/>

A cirurgia tem sido efetiva para remissdo de comorbidades como DM2,
sindrome da apneia do sono, hipertensao arterial (NOCCA et al., 2016), mas assim

como na BGYR, o paciente também pode reganhar de peso caso ndo adquira novos
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habitos (VALEZI, MACHADO, 2011). As complica¢cdes mais comuns no pos-operatorio
nesta técnica sdo a estenose gastrica, fistula, sangramento na linha de grampo, e a
longo prazo o refluxo gastroesofagico e a dilatagdo da bolsa gastrica (AKTEKIN et al.,
2015). Mundialmente a prevaléncia de GV tem aumentado e superando o BGYR,
porém nos paises da América do Sul, incluindo o Brasil, esta técnica estd em segundo

lugar em numero de cirurgias (ANGRISIANI et al., 2017)
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4. METODOLOGIA

4.1 Tipo de pesquisa

A presente pesquisa € um estudo de carater longitudinal-retrospectivo que
utiliza fonte de dados secundarias (MARCONI; LAKATOS, 2010). Foi submetida e
aprovada pelo Comité de Etica e Pesquisa em Humanos da Universidade Estadual do
Parand (UNIOESTE — CAAE) sob o numero de protocolo 80388317.2.0000.0107
(Anexo 1).

4.2 Campo da pesquisa

A coleta de dados foi realizada utilizando os prontuarios eletrénicos de uma
cinica do Oeste do Parana no periodo entre janeiro de 2010 a dezembro de 2013.
Foram coletados destes prontuarios sexo, idade (anos), peso (Kg), estatura (M),
pressdo arterial sistdlica e diastélica (PAS e PAD, mmHg), IMC (kg/m?), dados
laboratoriais como concentracbes de glicose, triglicerideos, colesterol total e
subfracdes, lipoproteina de alta densidade (HDL) e lipoproteina de baixa densidade
(LDL) (todas em mg/dL).

4.3 Populacao e Amostra

Os pacientes amostrados tinham idade entre 18 e 65; com IMC maior que 40

kg/m? ou maior que 35 kg/m? associado a duas ou mais comorbidades e falhas do
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tratamento clinico, estes critérios sdo os estabelecidos pelo Ministério da Saude do
Brasil (Brasil,2013).

Os procedimentos cirargicos de GV e BGYR foram realizados pela mesma
equipe e utilizando as mesmas técnicas cirurgicas. Dos 737 pacientes operados,

foram excluidos do estudo por falta de dados no pré-operatorio 24 pacientes.

4.4 Métodos empregados para a coleta de dados

Os pacientes foram divididos de acordo com o sexo (feminino e masculino) e
tipo de CB realizada (GV ou BGYR), sendo seus dados analisados no periodo pré-
operatorio, depois de um e depois de cinco anos. (figura 3), porém por haver poucos
dados referentes aos testes laboratoriais, estes foram analisados independente do
sexo.

Para a analise da porcentagem de excesso de perda de peso (%EPP), que é
um parametro muito utilizado apds a CB (AZAGURY et al, 2018), foi calculado a %
pela formula EPP= peso corporal pré-operatério — ultimo peso corporal * 100. O dltimo
peso corporal foi considerado como aquele em 1 ano de seguimento e de 5 anos de
seguimento. Estas variaveis foram analisadas separadamente de acordo com 0 sexo

(masculino e feminino).



Exclusos (n—=24)
Faltando dados

Figura 3 Fluxograma da composicdo dos componentes amostrais do estudo

Jan 2010- Dez 2013

T3T pacientes operados CB

Antes da CB

Dados antropométricos e pressao arterial

GV (n=135) BGYR (n=578)
Mulheres:57 Homens: 78 Mulheres461 Homens:117
Antes da CB
Testes laboratoriais ™
Exclusos (r=817)
Faktando Dados | A
GV (n=27) | | BGYR (n=80)
Um ano apos CB
Dados antropométricos e pressao arterial™
Exclusos (n=174)
Faltando dados *
GV (n=T8) BGYR (n=463)
Mulheres -:38  Homens:40 Mulheres:371 Homens:82
Um ano apos CB
..
Exclusos (n=458) Testes laboratoriais™
Faltando dados - 1
GV (n=15) | | BGYR (n=86)
Cinco anos apas CB

Exclusos (n=514)
Faltando dados

Dados antropométricos e pressio arterial®

Exclusos (n=188)
Faltando dados

A

{

!

GV (n=34)
Mulheres :15

Homens:19

BGYR (n=185)

Mulheres: 138 Homens:26

Cinco anos apas CB

Testes laboratonais™

|

1

GV (n=2)

BGYR (n=0)

28

CB: cirurgia bariatrica; BGYR: Bypass gastrico em Y de Roux; GV: Gastrectomia Vertical
* Sexo; Idade; Peso; Altura, IMC; Pressao Arterial (PAS: presséao arterial sistélica; PSD:
pressdao arterial diastoélica);

** Testes Laboratoriais: Glicose; Triglicerideos; Colesterol Total; HDL: Lipoproteina de alta
densidade ; LDL: Lipoproteina de baixa densidade.
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4.5 Analise estatistica

As caracteristicas dos pacientes no pré-operatorio (0), 1 e 5 anos apos a CB
foram apresentadas como média * desvio padréo (DP). As frequéncias de sexo e tipo
de cirurgia foram calculadas e a significancia foi avaliada pelo teste de qui-quadrado.
As variaveis peso corporal: IMC, PAS e PAD foram analisadas em fungéo do sexo e
tipo de procedimento de CB pela ANCOVA. As matrizes das variaveis peso corporal,
IMC, PAS e PAD, glicose, triglicerideos, colesterol total e subfracdo HDL e LDL foram
padronizadas e analisadas pela Andlise de Componentes Principais (PCA). Esta
andlise € um método estatistico multivariado que analisa vérias variaveis para reduzir
uma grande dimenséo de dados a um numero relativamente menor de dimenséo. As
cargas fatoriais foram definidas pela PCA e sua significancia calculada pela ANOVA
de duas vias, com tempo fixo (TO, T1 e T5) e tipo de cirurgia (GV e BGYR) como
fatores fixos e teste post-hoc LSD-Fisher. Os softwares Statistica 7.0 (STATSOFT,
2004) e R Program (Core Team 2018) foram utilizados para analise estatistica dos

dados e elaboracéo dos graficos.

4.6 Forma de apresentacao dos resultados

Os resultados serdo apresentados no formato de artigo, cujo titulo é Sleeve
Gastrectomy and Roux-en-Y Gastric Bypass: 1 and 5-year follow ups ; submetido
ao World Journal of Gastroenterology, as normas para a submissdo estdo no anexo
2.
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1.7 Abstract

Background: Bariatric surgery (BS) is an important strategy for achieving weight loss
and the reestablishment of lipid and glucose homeostasis, particularly in the morbidly
obese. The sleeve gastrectomy (SG) and Roux-en-Y Gastric Bypass (RYGB) are the most
frequently performed BS procedures in obese subjects throughout the world. These
surgeries have different impacts on obesity and their comorbidities, and can be

influenced by sexual dimorphism. Brazil ranks second in the number of BS performed
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and has the largest number of bariatric surgeons worldwide, followed by the United
States. However, the long-term effects of BS procedures in Brazilians are unclear.
Aims: We evaluated the effects of Sleeve Gastrectomy and Roux-en-Y Gastric Bypass
in women and men at 1 and 5-year follow-ups.

Methods: This is a retrospective study. Initially, 737 patients that performed SG or
RYGB surgery as a primary procedure were included. Medical records were used to
obtain sex, age, body weight and height and calculate Body Mass Index (BMI, Kg/m?).
Blood biochemistry parameters (glucose and lipids) and systolic and diastolic blood
pressures were also registered. All variables were compared at baseline, 1 and 5 years
after BS. The percentage of excess weight loss (%EWL) was calculated and principal
component analysis (PCA) at 5 years of follow-up was performed.

Results: At baseline, the women in the RGYB group were younger and had higher
body weight and BMI, in relation to the women of the SG group. Triglyceride levels
were higher in the SG patients, compared to the RGYB patients. RGYB resulted in
greater %EWL at 1 and 5 years of follow-up, particularly in women. Additionally, the
PCA showed that SG and RYGB patients demonstrated reduced body weight, BMI and
metabolic parameters at 1 year after BS, but a more accentuated body weight reduction
was observed in RYGB patients at 5 years follow up. Glucose and lipid homeostasis
were restored in SG and RYGB patients at one year of follow up; however, these effects
tended to disappear at 5 years follow up.

Conclusion: Over the long term, the RGYB technique is more effective for preserving

body weight reduction in women and men, in relation to the SG technique.

1.8 Key words: Bariatric surgery, Metabolism, Obesity, Roux-en-Y Gastric Bypass, Sex,

Sleeve Gastrectomy

1.9 Core tip:

In the present study, we compared the effects of Sleeve Gastrectomy (SG) and
Roux-en-Y Gastric Bypass (RYGB) in Brazilian women and men at 1 and 5 years of
follow up. At 1 year after surgery, the SG and RYGB techniques had effectively
reduced body weight and BMI, inducing beneficial effects on glucose and lipid
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homeostasis. However, at 5 years of follow up, the RGYB technique was found to be

more efficient for preserving body weight reduction in women and men.

INTRODUCTION

Obesity is now recognized as a complex health condition, frequently
associated with changes in genetic expression, disruptions in hormonal systems and
failures in neural and behaviour systems that result in excessive white adipose tissue
(WAT) content [1l. According to the World Health Organization (WHO) the prevalence
of obesity nearly tripled between 1976 and 2016, a phenomenon evident in Latin
America, including in Brazil [2l. Obesity, particularly visceral adiposity, is closely
associated with metabolic disorders such as insulin resistance (IR), glucose intolerance,
dyslipidemia and hypertension, all of which are grouped into the term metabolic
syndrome (MS), which is a primary cause of type 2 diabetes (T2D) and cardiovascular
diseases (CVD) Bl.

Bariatric surgery (BS) is the most effective option for treating obesity,
particularly severe obesity, where it can promote massive and sustainable weight loss
[4 Moreover, BS improves metabolic parameters, such as hyperglycemia and
dyslipidemia, and also corrects hypertension and reduces CVD risk 5. Every year,
about 600,000 BS procedures are performed worldwide [6l. Currently, four BS
techniques are commonly performed in obese subjects; Roux-en-Y gastric bypass
(RYGB), sleeve gastrectomy (SG), adjustable gastric banding (AGB) and
biliopancreatic diversion with duodenal switch (BPD-DS). Of these, SG (46%) and
RYGB (38.2%) are the most commonly performed techniques throughout the world [7],
including in Brazil [8].

Brazil ranks as second in the number of BS procedures performed and has the
largest number of bariatric surgeons worldwide, followed by the United States [7l. The
overall number of bariatric surgeries performed in the Brazil increased from 16,000 in
2003 to 100,512 in 2016, with the highest yearly growth (34%) rate observed in 2006; a
phenomenon related to macroeconomic factors L. Importantly, in Brazil, more than
90% of BS procedures are performed by private health-providing services [011],

According to an estimate by Borges et al., in 2014, the overall public health cost of an
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individual with T2D in Brazil is about US$ 1844 per year, a cost that was similar to the
bariatric procedure that year [121. Rasera Jr (2017) reported that important data from
bariatric obese subjects, such as, waiting time, long-term safety, comorbidity
resolution, weight loss and number of pharmaceutical prescriptions per patient are not
available Brazil '1l. These aspects are factors that limit the ability to evaluate the safety
and relevant clinical outcomes of BS in Brazil with real-world data [°l. However, the
adequate monitoring of BS subjects is also problematic worldwide, as discussed in a
systematic review by Picot et al. in 2009 [13],

The Brazilian health authorities have designated open RYGB as a public,
reimbursable procedure since 2001; this bariatric procedure constitutes 75% of BS
procedures performed in obese subjects in Brazil 1], and is considered the ‘gold-
standard” weight-loss operation as its provides restoration of glucose and lipid
homeostasis [14 However, approximately 10-20 % of patients submitted to RYGB
present weight regain or failure to achieve significant weight loss [151. On other hand,
the SG procedure is a simpler technique, with fewer late complications such as,
herniation and ulcerations, and fewer alterations, such as malabsorption of iron,
calcium and vitamins, which may explain the preference for this BS procedure in some
countries, such as the United States [8], Scotland and Germany [”l. Anatomical and
technical failures, as well as the inability to adopt a healthy lifestyle, can explain these
effects [1617],

While both of these BS procedures are effective for achieving weight loss in the
short-term, very few studies have investigates their effects over the long-term and
most studies have not explored gender responses. In this regard, a systematic review
and meta-analysis investigated the effectiveness and safety of the 3 most commonly
performed bariatric surgical procedures; RYGB, SG, and LAGB. Authors reported a
significant difference in BMI reduction and excess weight loss (%EWL) between RYGB
and LAGB, but not clear difference between RYGB and SG. [18]. Moreover, there are
few studies that have compared the impact of the SG and RYGB techniques in Brazilian
obese patients over the long term, particularly with regard to exploring EWL and sex
difference responses. In this context, a recent study analysed the medical records of

patients (n=2452) who were eligible for Obese Class III Care Center (CAOIII) at a major
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public hospital in Southern Brazil, and showed that 30% of the patients who
underwent SG required revisional surgery due to weight loss failure 9. On other
hand, only one patient with RYGB required revisional surgery [l. These data suggest
that weight regain is less frequent in RYGB patients in Brazil. However, neither
metabolic conditions nor sex dimorphism were investigated in this study.

The metabolic abnormalities that characterise obesity are associated with WAT
distribution, especially with the development of abdominal visceral adiposity [3201.
Visceral WAT is a very active endocrine organ that secretes a large number of
inflammatory and immune mediators, collectively known as adipokines, which exert
direct effects on glucose and lipid homeostasis [?1l. As such, a reduction in WAT
visceral content and consequent improvement in metabolic conditions are two
primary goals of BS; however, weight regain has emerged as problem over the long-
term [16],

Patients demonstrate a tendency towards a gradual increase in food
consumption after surgery, which, when combined with a sedentary lifestyle, favours
a positive energy balance and therefore weight regain ['7l. Hypoglycemic crises have
also been observed in some subjects following BS [22I. In addition, it is important to
recognize that, in humans, the balance between androgens and estrogens results in a
clear sexual dimorphism in the distribution of WAT [23]. Thus, women of reproductive
age have substantially greater WAT, which is primarily distributed in the
subcutaneous and gluteal-femoral areas, while men present abdominal and visceral
deposition of WAT, with greater lean mass [21. Maimoun et al. (2017) and Lyon et al.
(2018) showed that BS has several short-term effects on male and female subjects [2425].
Thus, long-term studies are necessary to establish the impact of BS on the health status
of women and men, in an effort to avoid a return to obesity and grave metabolic
abnormalities. The aim of the present study was to evaluate the impacts of SG and
RYGB on body weight and body mass index (BMI) reductions and %EWL, evaluating

sexual dimorphism differences, at 1 and 5 -years of follow up.
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MATERIALS AND METHODS

The present study is a longitudinal and retrospective study in which data were
prospectively collected from consecutive patients who had undergone Roux-en-Y
gastric bypass (RYGB) or sleeve gastrectomy (SG). All patients of both sexes that had
performed BS as a primary procedure at Gastroclinica, between 01/2010 and 12/2013
(n=737), were included in the study. The Ethics and Research Human Committee of
the State Parana Western University (UNIOESTE - CAAE) approved this study under
protocol number 80388317.2.0000.0107.

The patients sampled were aged between 18 and 65 years, with body mass
indices (BMI) of greater than 40 Kg/m?, or greater than 35 Kg/m? associated with two
or more comorbidities and failure of continuously conducted clinical treatment for
more than 2 years. These criteria followed those previously established by the National
Institutes of Health (NHI) Consensus and the Ordinance of the Brazilian Ministry of
Health [} The SG and RGYB procedures were performed by the same surgical team
and with the same techniques. Twenty-four patients were excluded from the study
because their pre-operative data were missing or because they were aged over 65 or
had a BMI of less than 35 Kg/m?. The patients were divided according to sex (male
and female) and the type of BS performed (SG or RYGB) and their data were evaluated
at the pre-operative or basal (0) time point and at 1 and 5 years after the BS procedure.

The experimental design is represented in Figure 1, with the respective number
of subjects in each analysis. Electronic medical records were used to obtain sex, age
(years), body weight (Kg) and height (m), systolic and diastolic blood pressures (SBP
and DBP; mmHg). The BMI was calculated (Kg/m?) according to recommendations
by the WHO 2], as well as the percentage of excess weight loss (%EWL), which is a
common parameter for reporting weight loss after bariatric surgery [27. %EWL was
calculated using the formula: % EWL = pre-operatory body weight - last body weight
*100. The last body weight was considered as that at 1 year of follow-up and at 5 years
of follow-up.

These variables were analysed separately according to sex (male/female).
Concentrations of glucose, triglycerides, total cholesterol and sub fractions, high-

density lipoprotein (HDL) and low-density lipoproteins (LDL) were also recorded (all
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in mg/dL). However, since extensive data were missing at follow-up, the blood

biochemistry parameters were analysed independently of sex.

Statistical Analysis

Patients’ characteristics at baseline (0), 1 and 5 years after BS were presented as
means * standard deviation (SD). The frequencies of sex and type of surgery were
calculated and significance was evaluated by Chi square test. The variables, body
weight, BMI, SBP and DBP, were analysed as a function of sex and type of BS
procedure by ANCOVA. The matrix of the variables, body weight, BMI, SBP, DBP,
glucose, triglycerides, total cholesterol and sub-fraction HDL and LDL, were
standardized and analyzed by Principal Component Analysis (PCA). This analysis is
a multivariate statistical method that analyzes several variables to reduce a large
dimension of data to a relatively smaller number of dimensions. Factorial loadings
were defined by PCA and their significance were calculated by Two-way ANOVA,
with time (TO, T1 and T5) and surgery type (SG and RGYB) as fixed factors, and post-
hoc LSD-Fisher test. The software, Statistica 7.0 (STATSOFT, 2004) and R Program

(Core Team 2018), were used for statistical analysis of data and graph elaboration.

Results

This study evaluated 713 patients, of which 81% (n=578) were submitted to the
RYGB technique and 19% (n=136) were submitted to SG. Moreover, females
constituted the majority of patients submitted to the RYGB technique (32=75.72; GL=1;
p<0.0001). The baseline characteristics (before BS) of bariatric patients were influenced
by sex (F=0.46; p=0.05) and type of surgery (F=11.57; p<0.0001), as well as by the
interaction (F=4.60; p=0.032) of both factors (Table 1). Thus, as expected, males
presented higher body weight, BMI, SBP and DBP in relation to females (p<0.05).
Moreover, in SG patients, the median ages of both sexes were greater in comparison
to those of the RYGB patients (p<0.05). The interaction between the factors, sex and

surgery, influenced body weight and BMI. Thus, women in the SG group presented
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lower body weight and BMI in relation to women in the RGBY technique group
(p<0.05); however, men in the SG technique group had the same body weight and BMI
in relation to men in the RGBY technique group (p<0.05). Blood biochemistry
parameters were also characterized at baseline, independently of sex (Table 1). At
baseline, glucose, total cholesterol and sub-fractions (LDL and HDL) were similar
between SG and RYGB patients. However, triglycerides were higher in the SG patients
in relation to the RYGB patients (p<0.05).

At one year after the BS procedure, the female patients presented lower values
for body weight, BMI, SBP and DBP in relation to the male patients, reflecting sexual
dimorphism (Table 2; p<0.05); although these differences were not significantly
influenced by surgical procedure or the interaction between sex and surgery.
Moreover, at 1 year after BS, the SG and RYGB groups did not present significant
differences in their blood biochemistry parameters (Table 2).

At the 5 years after BS, the factor “sex” continued to influence body weight,
BMI, SBP and DBP. Consequently, independently of the surgical procedure, female
patients presented lower values for these variables when compared to male patients
(Table 3; p<0.05). However, at 5 years after the BS procedure, the factor “surgery” was
also observed to influence body weight (F=14.28; p=0.00), BMI (F=11.03; p=0.001), SBP
(F=6.09; p=0.01) and DBP (F=4.56; p=0.03), with all variables being higher in patients
submitted to SG, compared to those submitted to RYGB (Table 3; p<0.05). Despite the
reduced number of patients observed at 5 years of follow-up, we observed that RYGB
patients tended to present higher values of HDL and lower values of TG, in relation to
SG patients (Table3; p<0.05)

Figure 2 depicts the percentage of weight loss (%EWL) in women and men
submitted to BS. A greater %EWL at 1 year after BS was found in women submitted to
the RYGB technique. At five years after BS, both males and females submitted to the
RYGB technique presented higher %EWL in relation males and females submitted to
the SG technique.

Finally, we used PCA to compare metabolic and anthropometric characteristics
of patients submitted to SG and RGYB, independently of sex, at times TO (baseline), T1
(1 year of follow-up) and T5 (5 year of follow-up) (Figure 3 A, B and C). For this
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analysis, two components were generated that were clustered according to the linear
relationship between their variables. In component 1 (Dim.1), the following variables
were clustered; body weight, BMI, SBP, DBP, glucose, triglycerides (Auto-value=3.29;
Variability=36.56%). It should be pointed out that, in this case, a positive score
indicates patients that had higher values for these variables, while negative scores
indicate patients that presented lower values of the same variables. Thus, at T0, SG
and RGYB patients presented higher values of body weight, BMI, SBP, DBP, glucose
and triglycerides, in relation to T1 and T5 after BS. At T1 after BS, both the SG and
RGYB groups demonstrated reductions in body weight, BMI, SBP, DBP, glucose and
triglycerides, indicating beneficial effects at one year after the BS. However,
particularly in SG patients, a tendency towards the restoration of metabolic
abnormalities was found at T5 (Figure 3A and B).

For component 2 (Dim. 2), the variations in total cholesterol and their
subfractions (i.e. HDL and LDL) were clustered (Auto-value=1.66; Variability
=18.48%; Figure 3). In this case, the variables were not significantly affected, neither
by type of surgery (F1=-0.28; p=0.597) nor by time (F2=2.04; p=0.133) (Figure 3A and
Q).

Discussion

It is well established that BS is an effective strategy for sustained weight loss
and for the reestablishment of metabolic abnormalities associated with excessive
visceral fat, particularly the normalization of glucose and lipid homeostasis [15l. The
benefits imparted by BS on health are primarily observed in morbidly obese patients
(BMI >40Kg/m?) [28. However, body weight regain, nutritional deficits and return of
metabolic abnormalities have been observed in some bariatric patients [1¢l, and the
magnitude of these effects may change over time. Additionally, BS may impact the
reproductive system in women and have repercussions on the health of their children
[29],

Brazil performs the second highest number of BS procedures per year in the
world [, with more than 105 mil bariatric surgeries carried out in 2017, especially in

the South of the country [26l. Thus, in the present study, we evaluated the impact of SG
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and RYGB procedures on body weight and metabolic conditions at 1 and 5 years after
BS, comparing effects in women and men in a sample of bariatric patients in Western
Parana.

In our sample, more than 80% of the obese patients studied performed the
RYGB technique, with women representing the majority of these subjects. According
to Agrisani et al. (2017), the RYGB and SG procedures represent nearly 85% of all
bariatric operations worldwide 714, with frequencies varying according to different
countries [614]. In Brazil, the RYGB technique performed most 7], as corroborated by
the data of our sample. Moreover, several studies have shown that more women than
men undergo BS [1520:25]; as also observed in the present study. The median age in our
sample was also similar to that of other studies [30]; however, in our sample, women in
the SG group were older than women in the RYGB group. Moreover, at base line
(before, or at the time of, surgery), we found that women in the SG group had lower
body weight and BMI than women in the RYGB group.

The health benefits of BS are well known and reported as long-term weight loss,
amelioration in obesity-related comorbidities, and improvements in quality of life and
long-term survival Bll. According to our data, the SG and RYGB techniques reduced
body weight and BMI over time. However, in both sexes, the magnitude of the effect
on %EWL was influenced by the surgical procedure; at 5 years of follow-up, %EWL
was significantly higher in women and men submitted to the RYGB technique,
compared to SG patients of both sexes. Similar results were found by Barr et al. 2019
32], In contrast, no difference in %EWL was found between the RYGB and SG
techniques by Kang and Le in 2017 [8l. Recently, Palacio et al 2019 1331 demonstrated
that six months, at after BS, the percentage of fat mass lost was similar in RYGB and in
SG patients.

Obesity affects all aspects of well-being, including those that are gender specific
[34]. There are also potential gender differences in the longer-term efficacy of bariatric
surgery [?l. In the present study, we found that woman with RGYB had a
higher % EWL in relation to other groups within 1 year of the BS procedure. From these
few studies, it appears that there may be sex differences in the degree of change in

body composition following surgically-induced weight loss and that these changes
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may also be dependent upon the type of surgical procedure [35. Moreover, the higher
impact of RYGB on %EWL, in our sample, may explain why at 5 years after BS the men
in the SG group presented higher body weight and BMI values in relation to men
submitted to the RYGB technique, suggesting that over the long term, RYGB is more
effective for sustaining body weight loss in men.

Olbers et al. (2006) showed a greater reduction in visceral WAT in women at 1
year after RYGB, compared with women that had undergone vertical banded
gastroplasty. However, in men, no difference in the reduction in visceral WAT was
found between these procedures [%]. Accordingly, a study by Korner et al. (2008)
demonstrated that, in women, BS was associated with significantly lower visceral
WAT, compared with matched controls. In contrast, men had nearly an identical
amount of visceral WAT at post-surgery, compared with controls 361,

The RYGB technique has a significant effect on incretins, such as GLP1, and
attenuates inflammatory processes by reducing visceral adipose tissue and correcting
insulin sensitivity [37]. Men present more visceral fat mass than women, which could
explain the more efficient effect of RYGB in male patients. Moreover, genetic variations
may account for successful weight-loss therapy [38]; several genes and single nucleotide
polymorphisms (SNPs) are associated with obesity phenotypes and weight loss after
BS B8l. For example, SNPs in the uncoupling protein 2 (UCP2) gene are considered
biomarkers of weight loss after BS [3°l. Importantly, our data also show that, despite a
pronounced reduction in body weight and BMI, at 1 year after BS, our patients
remained overweight or obese. A study performed in Brazil with 300 morbidly obese
patients (BMI>40 Kg/m?) showed that approximately 48.4% of patients had reached a
BMI <30Kg/m? at 12 months after BS, while 6% were still classified as morbidly obese
(11l Interestingly, independently of sex, excess body weight persisted throughout 5
years of follow up after the BS procedure.

BS results in the improvement, and sometimes remission, of hypertension,
dyslipidaemia, hyperglicemia and insulin resistance [40l. Despite the reduced number
of patients with metabolic parameters, our findings show that, before BS, our patients
presented slight hyperglicemia, hypertension and significant dyslipidemia,

characterized by elevated values of total cholesterol, triglycerides and LDL and low
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values of HDL. At 1 year after BS, both the SG and RYGB procedures had normalized
these parameters. Pinhel et al. in 2015 [l conducted a retrospective study on data from
598 morbidly obese Brazilian patients (grade III, BMI >40 Kg/m?) and showed weight
loss and a significant reduction in the proportion of patients with DM2 and
dyslipidemia. In a systematic review and meta-analysis (1990-2003), Buchwald et al.
(2004) found that hyperlipidemia improved in =70% of patients after BS and
hypertension improved in 78.5% of patients and that these improvements were more
significant in relation to those achieved with other strategies of loss of weight [5l- In this
regard, a retrospective study at the Mayo Clinic compared 180 patients who
underwent RYGB with 157 patients who underwent a weight-reduction programme
for MS; at a mean follow-up of 3.4 years, the prevalence of MS decreased from 87% to
29% after BS, whereas the prevalence of MS decreased from 85% to 75% after medical
weight control [#2. Moreover, in a randomized trial comparing BS with conventional
medical treatment for T2DM, the researchers reported that those patients submitted to
BS had lower blood levels of total cholesterol, LDL cholesterol and triglycerides than
patients in the medical intervention arm at the 5-year follow-up after surgery.
However, in our sample, metabolic parameters increased again at 5 years after BS, in
particular in those that performed SG, suggesting that part of these effects could be
lost over time. Jimenez et al. 2018 [43], also found that, over the long-term (36 months),
significant post-RYGB weight regain is associated with a significantly attenuated
improvement in NAFLD, as evaluated by a liver fibrosis score. Hayoz et al., in 2018,
emphasized that studies on BS with 60 months of follow-up are scarce, making it
difficult to analyse the durability of these effects [3l. In relation to the type of BS
procedure, we showed that RYGB had a greater effect on BMI in relation to SG and
that only RYGB modified HDL levels over longer lengths of time, confirming the
greater impact that this technique has on the lipid profile Bl. These findings were also
observed in a systematic review by Hayoz et al. (2018), which showed that the RYGB
technique reduced glucose more in obese and diabetic patients, compared to SG, at 24
and 36 months after BS [30l. These authors also demonstrated that, over the long term,
the RYGB technique improved patients” lipid profiles more efficiently than the SG

technique.
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The present study has some limitations, in particular the reduced number of
blood biochemistry values at 5 years follow up, corroborating a study by Belo et al.
(2018) that reported the poor follow-up in Brazilian bariatric patients 31 These authors
demonstrated that more of 70% of bariatric patients were lost at 48 months after the BS
procedure. In addition, important aspects such as, ethnicity, nutritional state, basal

metabolism and insulin levels were not evaluated.

In conclusion, in both sexes, the SG and RYGB techniques effectively reduced
body weight, BMI, and improved metabolism, particularly at 1 year after the BS
procedure. Comparatively, the RYGB technique exerts a greater reduction in BMI, with
a response that is maintained at 5 years after the procedure. Moreover, the benefits of

SG and RYGB on metabolism were lost within 5 years after surgery.
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Figure 1. Flowchart of patients included

BS: bariatric surgery; RYGB: Roux-en-Y gastric bypass; SG: Sleeve gastrectomy
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* Sex; Age; Weight; Height, BMI; Blood Pressure (SBP: systolic blood pressure; DBP:

diastolic blood pressure); ** Laboratory tests: Glucose; Triglycerides; Total
cholesterol; HDL: High Density Lipoprotein; LDL: Low Density Lipoprotein.
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Figure 2. Percentage of excess of weight loss (0EWL) in women and men at the 1
and 5 year follow ups.

The %EWL was calculated as body weight at baseline (before BS) minus body weight
after BS (at 1 or at 5 year). W: women; M: men; RYGB: Roux-en-Y gastric bypass; SG:
Sleeve gastrectomy
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Figure 3 . Principal Component Analysis (PCA) of SG and RYGB patients over the
long term.

The PCA was done independently of sex (Figure 1A), considering the variables
presented in dimension 1 (Dim.1), where the following variables were clustered; body
weight, BMI, SBP, DBP, Glu and TC (figure 1B) and dimension 2 (Dim.2) where the
following variables were clustered; TC, HDL and LDL (figure 2B). SBP: systolic blood
pressure; DBP: diastolic blood pressure; BMI: body mass index; HDL: High Density
Lipoprotein; LDL: Low Density Lipoprotein; Glu: glucose; TG: Triglycerides and TC:
total cholesterol. RYGB: Roux-en-Y gastric bypass; SG: Sleeve gastrectomy; TO-
baseline; T1 - one year after BS; T5 - five years after BS.
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Anthropomeiric and Clinical Characteristics at baseline

5G REYGE p-value
Women Men Women Men .
@=57)  (@=78)  (n=161)  (n=117) Sex  Swgery Interaction
A
& 45 1+14 98 41 8+11.7# 38621150 40 53+12 0= 0500 0.000* 0.032*
(years)
EDdeI:;}ﬁgm 100.6£19.44 13074206 10721622 1282+225 0.000* 0.274 0.014*
HEigl‘lt 162 2+6.8 17677 &t 162 .7+6.7 176.4+6 60 0.000* 0932 0.582
(cm)
BMI
. . e e 4] 9+5 G2 40 4=4 Q:E 4] 245 pH= 0.000* 016l 0.008*
(kg/ m?)
SBP 1355+18.00 13832153 13114163 13841560 0.003* 0231 0203
{mmHg)
DEF 81.5+10.9 B7 013 80.7+11.5 5344124k 0.000* 0352 0.767
(mmHg)
Baseline Blood Biochemustry Characterisiics®
SG (N=27) RYGE (N=69) p-value
Glucose (mg/dL) 100.5220.66 113.5£50.59 0.2001
Triglycerides (mg,/dL) 196 4+88 99 116.7+94 33 0.0003
Total Chiolesterol {m.gf dL] 202 245636 192 5+39 .51 02722
HDL [ﬂ'LgJ.-" dL) 43 788 61 47 8=19.536 03025
LDL {mgj dL] 1201+31.01 114 0+33 34 04876

Table 1. Baseline anthropometric and blood biochemistry profiles of bariatric

patients.

Data are means+SD. The frequency data for sex and type of surgery were calculated
and the significance evaluated by the Chi square test. RYGB: Roux-en-Y gastric bypass,
SG: Sleeve gastrectomy; SBP: systolic blood pressure; DBP: diastolic blood pressure;
BMI: body mass index. ab sex difference and AB surgery difference. HDL: High
Density Lipoprotein; LDL: Low Density Lipoprotein. * n shows women and men

together. p-value (p<0.05).
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Anthropometric Characteristics at 1 year of follow-up

SG FXYGE p-value
Women Mien Women Men - - .
- JUTEETY Interacti
in=36) (n=40) (n=371) n=92) o= - Herachon
}rWﬂ@t 735%155 04 612 8k 721+115= 90 2+151% 0.000 0078 0.350
(Kg)
IENH } 282250= 30714 4= 275150 20 024 5k 0.003 0076 0.457
(Kg/m?)
SEP
119012 1= 126514 1F 117 2+14 4= 122 6x]6.5* 0.000 0154 0.630
(mmHg)
DEF 72248 3= 739497 707£10.0= 741%12 8 0.005 0214 0.943
(mmHg)

Elood Biochemistry Characteristics at the 1 year follow-up ™

5G (N=15) RYGE (N=66) p-value
Ghucose (mg/dL)  87.21:1061 87.1£16.21 0.9729
Triglycerides (mg,/dL) 118626416 104 24350.55 0.3469
Total Cholesterol 179 423784 162.2433.77 0.0857
(mg/dL)
HDL (mg/dL) 51.68£11.18 521%12.09 0.8956
LDL (mg/dL) 104123197 89.88+77.84 0.0864

Table 2. Anthropometric and blood biochemistry profiles of bariatric patients at 1

year of follow-up

Data are means+SD. The frequency data for sex and type of surgery were calculated
and the significance evaluated by Chi square test. RYGB: Roux-en-Y gastric bypass;
SG: Sleeve gastrectomy; SBP: systolic blood pressure; DBP: diastolic blood pressure;
BMI: body mass index. ab sex difference and AB surgery difference. HDL: High
Density Lipoprotein; LDL: Low Density Lipoprotein. * n shows women and men

together. p-value (p<0.05).
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Antlropometric and Clinical Characteristics at baseline

5G RYGE p-value
Women Men Women Men ,
@=57)  (@m=78)  (n=461)  (n=117) Sex  Swgery Interaction
A
& 45 1+]14 98 4] 5+11.78 386115+ 40 3+12 0~ 0.500 0.000* 0.032*
(years)
Ec’df&'}g‘;jﬂgm 100.6+19.44  130.7+206 107.2¢162% 12824225 0.000* 0.274 0.014*
HEigl‘lt 162 2+6 8 17677 &F 162 7+h6 7 176.4+6 6 0.000* 0932 0582
(cm)
EMI
. ; 38.2+4H e 41 9+5 ft2 40 444 QLE 4] 245 fb8 0.000* 0151 0.008*
(Kg/m)
SBP 1355+18.0=  1383%15.3 131.1+163= 138.4+156F 0.005* 0231 0203
(mmHg)
DEP 81.52109 Br0zl3 T 30.7+11.5= B3 4+124k 0.000 0.352 0.767
(mmHg)
Baseline Blood Biochemustry Characterisiics”
5G (N=27) RYGE (N=69) p-value
Glucose (mg/dL) 100.5£20.66 113.5+50.59 0.2001
Triglycerides (mg/dL) 195 4+88 99 115.7+94 35 0.0003
Total Cholesterol {mﬁf dL] 202 2453636 192 5+39 .51 02722
HDL [ﬂ'lg,."' dL) 43 7828 61 47 819536 03023
LT, {mgf dL] 12015101 114 0+33 534 04876

Table 3. Anthropometric and blood biochemistry profiles of bariatric patients at 5
years of follow-up

Data are means+SD. The frequency data for sex and type of surgery were calculated
and the significance evaluated by Chi square test. RYGB: Roux-en-Y gastric bypass;
SG: Sleeve gastrectomy; SBP: systolic blood pressure; DBP: diastolic blood pressure;
BMI: body mass index. ab sex difference and AB surgery difference. HDL: High
Density Lipoprotein; LDL: Low Density Lipoprotein. * n shows women and men
together. p-value (p<0.05).
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CONSIDERACOES/CONCLUSOES FINAIS

O presente estudo apresenta algumas limitacdes, em particular o reduzido
numero de valores bioquimicos plasmaticos, além disso, aspectos importantes como
etnia, estado nutricional, metabolismo basal e niveis de insulina ndo foram avaliados.

Em concluséo, em ambos os sexos, as técnicas de GV e BGYR foram eficazes
na reducao do peso corporal, IMC, melhorando o metabolismo e o controle da pressao
arterial, em particular 1 ano apés o procedimento CB. Comparativamente, a técnica
BGYR exerce um efeito mais acentuado na reducdo do IMC, uma resposta mantida
por mais de 5 anos apos o procedimento cirurgico. Além disso, os beneficios do GV e
do BGYR no metabolismo foram perdidos ao longo de 5 anos.
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