ISSN 0004-2803
ISSN 1678-4219 on-line
Coden ARQGA

A N O S

ARQUIVOS DE

GASTROENTEROLOGIA

1963 + 2018

ARQUIVOS DE
GASTROENTEROLOGIA

Numero 3 | Julho/Setembro 2018 | Volume 55

ARCHIVES OF GASTROENTEROLOGY

Publication of the Brazilian Institute for Studies and Research in Gastroenterology and others Specialities - IBEPEGE

Founded in 1963 by Prof. Dr. José Fernandes Pontes

, IBEPEGE

Instituto Brasileiro de Estudos e
Pesquisas de Gastroenterologia
e Outras Especialidades

ORGAO DEDIVULGACAO

Publication

Digestiva

Parenteral e
Enteral

SBMDN

SOCIEDADE BRASILEIRA DE
MOTILIDADE DIGESTIVA E
NEUROGASTROENTEROLOGIA

Gastroenterologia

Digestiva e
Neurogastroenterologia

CB,C_D FBG SQBED
Colégio ~ Sociedade
B Federagdo -asileir
Brasileiro de L Brasileira de
. Brasileira de . .
Cirurgia Endoscopia

Digestiva

Sociedade SBMDN - SBH
B Sociedade L
Brasileira de . Sociedade
L Brasileira de S
Nutricao . Brasileira de
Motilidade

Hepatologia



O IGESP, um hospital geral com perfil cirirgico que &
referéncia no atendimento de alta complexidade, agora
também vai ser referéncia em modernidade.

Além de especialistas renomados e do seu

centro cirdrgico de 0Oltima geragdo, o IGESP agora
também conta com novas instalagdes e servigos,
garantindo maior seguranca aos médicos e maior
conforto para pacientes.

R. Silvia 276 | Bela Vista

r SPITAL

IGE S I) Sao Paulo | SP | 11 3147.6200
www,hospiiclligesp.com.br

QO melhor pra vocé




Uma empresa do grupo

Trasmontsaalﬂl

e



ISSN 0004-2803

- ISSN 1678-4219 - on-line
| CONTENTS | oo ARG

v. 55 N° 3 Jul/Set 2018

EDITORIAL

Advances in therapeutic endoscopy
Avangos de Endoscopia terapéutica
Manoel GALVAO NETO, Eduardo GRECCO, Thiago SOUZA 201

ORIGINAL ARTICLES

AG-2017-117 Inflammatory bowel disease: impact on scores of quality of life, depression and anxiety
in patients attending a tertiary care center in Brazil
Doenca inflamatdria do intestino: impacto no score da qualidade de vida, depressao e ansiedade em
pacientes atendidos em um centro de atendimento terciario no Brasil
Raquel Pellizzari CALIXTO, Cristina FLORES, Carlos Fernando FRANCESCONI 202

AG-2017-126 US-guided percutaneous core liver biopsy: analysis of 171 cases from a single oncology service
Bidpsia percutaneas de lesées hepatica guiada por ultrassonografia: analise de 171 casos
de um unico centro oncologico
Francisco Victor Costa PARENTE, Eder Alencar MOURA, José Alexandre de Macédo dos SANTOS,
Marcos Venicio Alves LIMA 208

AG-2018-03 Comparison between the endoscopic findings and the histological diagnosis of antral gastrites
Comparagéo entre os achados endoscdpicos e o diagndstico histoldgico de gastrite antral
Luiz Carlos BERTGES, Fahio Neves DIBAI, Geterson BEZERRA, Edno Souza OLIVEIRA,
Fernando Monteiro AARESTRUP, Klaus Ruback BERTGES 212

AG-2018-06 Vitamin d deficiency among inflammatory bowel disease patients in Argentina:
a cross-sectional study
Deficiéncia de vitamina D entre pacientes com doenca inflamatcria intestinal na Argentina:
um estudo transversal
Marfa Constanza TORELLA, Astrid RAUSCH, Juan LASA, Ignacio ZUBIAURRE 216

AG-2018-11  Usefulness of gastric submucosal dissection depth to evaluate skill acquirement in
short term training courses in ESD: an experimental study
A aplicacdo da profundidade de disseccdo da submucosa gastrica na avaliacdo do aprendizado em ESD:
um estudo experimental
Kendi YAMAZAKI, Eduardo Guimaraes Hourneaux de MOURA, Mariana Matera VERAS,
Luiz Henrique MESTIERI, Paulo SAKAI 221

AG-2018-13 Pancreatic cancer in Brazil: mortality trends and projections until 2029
Céancer pancredtico no Brasil: tendéncias e proje¢des da mortalidade até 2029
Isabelle Ribeiro BARBOSA, Camila Alves dos SANTOS, Dyego Leandro Bezerra de SOUZA 230

AG-2018-14 The changing trend of mortality caused by gastrointestinal cancers in Iran
during the years 2006-2010
A mudanca da tendéncia de mortalidade causada por céancer gastrointestinal no Ira durante
0s anos 2006-2010
Fatemeh SALEHI, Al AHMADI, Seyede Soghra AHMADI SOODEJANI, Milad SHAHINI SHAMS ABADI 237




AG-2018-15

AG-2018-19

AG-2018-20

AG-2018-30

AG-2018-38

AG-2018-40

AG-2018-44

AG-2018-47

AG-2018-58

AG-2018-65

Impact of small bowel capsule endoscopy in iron deficiency anemia: influence of patient’s age on
diagnostic yield
Impacto da enteroscopia por capsula na anemia ferropénica: influéncia da idade do doente
no rendimento diagndstico
Sofia XAVIER, Joana MAGALHAES, Bruno ROSA, Maria Joio MOREIRA, José COTTER

Correlation between nonalcoholic fatty liver disease features and levels of adipokines and
inflammatory cytokines among morbidly obese individuals
CorrelagGes entre caracteristicas da doenca hepadtica gordurosa néo-alcodlica e os niveis de adipocinas
e citocinas inflamatdrias em individuos submetidos a cirurgia bariatrica

Leticia BALTIERI, Elinton Adami GHAIM, Felipe David Mendonga CHAIM, Murillo Pimentel UTRINI,

Martinho Antonio GESTIC, Everton CAZZ0

Analysis of risk factors and postoperative complications in patients with Crohn’s disease
Andlise dos fatores de risco e complicagcdes pds-operatdrias em pacientes portadores de doenca de Crohn
Rogério Saad HOSSNE, Ligia Yukie SASSAKI, Julio Pinheiro BAIMA,
José Donizeti de MEIRA JUNIOR, Luana Moraes CAMPOS

Metachronous colorectal liver metastases has better prognosis - is it true?
Metdstase hepatica colorretal metacrénica tem melhor progndstico — é verdade?
Claudemiro QUIREZE JUNIOR, Andressa Machado Santana BRASIL, Lucio Kenny MORAIS,
Edmond Raymond Le CAMPION, Eliseu José Fleury TAVEIRA, Matheus Castrillon RASSI

Acute gastroenteritis associated with norovirus Gll.4 variants

Gastroenterite aguda associada a variantes do Norovirus Gll.4
Fabiana Lopes de PAULA, Silvia Inés SARDI, Dellane Martins TIGRE, Flora Maria de Campos FERNANDES,
Gubio Soares CAMPOS

Hepatitis B and C in pregnant women attended by a prenatal program in an universitary
hospital in Rio de Janeiro, Brazil: retrospective study of seroprevalence screening
Hepatite B e C em gestantes atendidas em um programa de pré-natal em um hospital universitario
no Rio de Janeiro, Brasil: estudo retrospectivo de rastreamento da soroprevaléncia

Monica Maia de Oliveira BARROS, Karla Regina Oliveira de Moura RONCHINI, Rosa Leon6ra Salerno SOARES

Insulin resistance reduction after sustained virological response with direct acting antiviral:
not every population improves
Reducéo da resisténcia a insulina apds resposta viroldgica sustentada com agentes antivirais diretos:
nem toda populagdo melhora
Vanessa Gutierrez de ANDRADE, Fabio da Siva YAMASHIRO, Céssio Vieira OLIVEIRA, Alecsandro MOREIRA,
Fernanda Cristina WINCKLER, Giovanni Faria SILVA

Honey-derived Lactobacillus rhamnosus alleviates Helicobacter pylori-induced gastro-intestinal
infection and gastric inflammation in C57BL/6 mice: an immuno-histologic study
O mel-derivado de Lactobacillus rhamnosus alivia a infecgdo gastro-intestinal induzida pelo
Helicobacter pylori-e inflamagédo gastrica em C57BI/6 ratos: um estudo imuno-histolégico
Behnoush ASGARI, Fatemeh KERMANIAN, Nima DERAKHSHAN, Mohammadreza ASNA-ASHARI,
Zahra Rouhani Nojede SADAT, Somayeh YASLIANIFARD

Target, prescription and infusion of enteral nutritional therapy of critical patients in
intensive care unit
Meta, prescricdo e infuséo da terapia nutricional enteral de pacientes criticos em unidade de
terapia intensiva

Isabela Bernasconi JOSE, Vania Aparecida LEANDRO-MERHI, José Luis Braga de AQUINO

The onset of clinical manifestations in inflammatory bowel disease patients
Manifestacbes clinicas iniciais em pacientes com doenca inflamatcria intestinal

Viviane Gomes NOBREGA, Isaac Neri de Novais SILVA, Beatriz Silva BRITO, Juliana SILVA,

Maria Carolina Martins da SILVA, Genoile Oliveira SANTANA

242

247

252

258

264

267

274

279

283

290



[CONTEN

ISSN 0004-2803
B ISSN 1678-4219 - on-line

Coden ARQGA

REVIEW

AG-2018-33

AG-2018-37

CONSENS

AG-2018-55

The efficacy of the different endoscopic treatments versus Sham, pharmacologic or
surgical methods for chronic gastroesophageal reflux disease: a systematic review
and meta-analysis
A eficdcia dos diferentes tratamentos endoscopicos versus métodos Sham, farmacoldgicos ou cirdrgicos
para o refluxo gastroesofdgico crénico: uma revisdo sistemadtica e meta-andlise
Martin Andrés CORONEL, Wanderley Marques BERNARDQ, Diogo Turiani Hourneaux de MOURA,
Eduardo Turiani Hourneaux de MOURA, Igor Braga RIBEIRO, Eduardo Guimardes Hourneaux de MOURA 296

Association of promoter region polymorphisms of interleukin-10 gene with susceptibility
to colorectal cancer: a systematic review and meta-analysis
Associacdo de polimorfismos da regido do promotor do gene interleucina-10 com susceptibilidade ao
cancer colorretal: uma revisdo sistematica e meta-analise
Seyed Alireza MIRJALILI, Mansour MOGHIMI, Kazem AGHILI, Mohammadali JAFARI, Seyed Mojtaba ABOLBAGHAEI,
Hossein NEAMATZADEH, Mahta MAZAHERI, Masoud ZARE-SHEHNEH 306

Us

Recommendations of the Brazilian Society of Hepatology for the management of acute
kidney injury in patients with cirrhosis
Recomendacées da Sociedade Brasileira de Hepatologia para manejo da leséo renal aguda
em pacientes com cirrose
Carlos TERRA, Angelo Zambam de MATTOS, Gustavo PEREIRA, Alberto Queiroz FARIAS, Mario KONDO,
Angelo Alves de MATTOS, José Eymard Moraes de MEDEIROS FILHO, Edna STRAUSS, Fabio Ricardo Dantas DUTRA,
Marcelo MAZZA, Edmundo Pessoa LOPES, Tiago SEVA PEREIRA, Leonardo Lucca SCHIAVON,
Roberto José de CARVALHO FILHO, Claudia FAGUNDES, Paulo Lisboa BITTENCOURT 314




Brazilian Institute for Studies and Research in Gastroenterology
and Other Specialities IBEPEGE)

Alcides Felix Terrivel (Representative)

Brazilian College of Digestive Surgery (CBCD)

Nicolau Gregori Czeczko (President)

Brazilian Federation of Gastroenterology (FBG)

Flavio Antonio Quilici (President)

Brazilian Society of Digestive Endoscopy (SOBED)

Flavio Hayato Ejima (President)

Brazilian Society of Parenteral and Enteral Nutrition (SBNPE)

Diogo Oliveira Toledo (President)

Brazilian Digestive Motility & Neurogastroenterology Society (SBMDN)
Joaquim Prado P. de Moraes Filho (President)

Brazilian Society of Hepatology (SBH)

Paulo Lisboa Bittencourt (President)

Editor Fundador / Founding Editor
José Fernandes Pontes (IBEPEGE, Siao Paulo, SP)

Editor Cientifico / Scientific Editor
Mounib Tacla (IBEPEGE, Sao Paulo, SP)

Editor Executivo / Editor-in-Chief
Ricardo Guilherme Viebig (IBEPEGE, Sdo Paulo, SP)

Editores Assistentes / Assistant

Fernando Pardini (IBEPEGE)

Osvaldo Malafaia (CBCD)

Eduardo Antonio André (FBG)

Marcelo Averbach (SOBED)

Maria Cristina Gonzalez (SBNPE)

Gerson Ricardo de Souza Domingues (SBMDN)
Mario Guimaraes Pessda (SBH)

Editores Associados / Associate Editors

Adérson Omar Mourao Cintra Damiao (USP, Sao Paulo, SP)
Adriana Safatle Ribeiro (FMUSP, Sao Paulo, SP)

Alberto Queiroz Farias (FMUSP, Sao Paulo, SP)

Alfredo José Afonso Barbosa (UFMG, Belo Horizonte, MG)
Aloisio Souza Felipe Silva (HU, Sao Paulo, SP)

Ana Claudia de Oliveira (UFSCar, Piracicaba, SP)

Andrea Bottoni (Universidade de Mogi das Cruzes, SP)

Angelo Alves de Mattos (UFCSPA, Porto Alegre, RS)

Angelo Paulo Ferrari Junior (UNIFESP, Sao Paulo, SP)

Angelo Zambam de Mattos (UFCSPA, Porto Alegre, RS)

Ary Nasi (USP, Sao Paulo, SP)

Avelino Luiz Rodrigues (FMUSP, Sao Paulo, SP)

Ben-Hur Ferraz Neto (PUC, Sorocaba, SP)

Bruno Zilberstein (USP, Sao Paulo, SP)

Camila Colas Sabino de Freitas (Hospital IGESP, Sao Paulo, SP)
Carlos Alberto Cappellanes (Hos ita{)Sirio Libanés, Sao Paulo, SP)
Carlos Eduardo Jacob (FMUSP, Sao Paulo, SP)

Carlos Walter Sobrado (USP, Sao Paulo, SP)

Claudemiro Quireze Junior (UFGO, Goiania, GO)

Claudia P. Marques Souza de Oliveira (USP, Sao Paulo, SP)
Claudio Saddy Rodriguez Coy (UNICAMP, Campinas, SP)
Cristiane Valle Tovo (UFCSPA, Porto Alegre, RS)

Dan Linetzky Waitzberg (USP, Sao Paulo, SP)

Denis Pajecki (FMUSP, Sao Paulo, SP)

Dulce Reis Guarita (USP, Sao Paulo, SP)

Edmundo Pessoa Lopes Neto (UF PE, Recife, PE)

Edna Frasson de Souza Montero (UNIFESP, Sdo Paulo, SP)
Edna Strauss (Hospital do Coragao, Sdo Paulo, SP)

Edison Roberto Parise (UNIFESP, Sao Paulo, SP)

Edson Ide (FMUSP, Sao Paulo, SP)

Eduardo Guimaraes Hourneaux de Moura (USP, Sao Paulo, SP)
Eponina Maria de Oliveira Lemme (UFRJ, Rio de Janeiro, RJ)
Everson Luiz de Almeida Artifon (FMUSP, Séo Paulo, SP)

Fabio Guilherme Campos (USP, Sao Paulo, SP)

Fabio Pinatel Lo]gasso (USP, Sao Paulo, SP)

Fauze Maluf Filho (USP, Sao Paulo, SP)

Flair José Carrilho EUSP, Sao Paulo, SP)
Flavio Antonio Quilici (PUC, Campinas, SP
Flavio Cesar Viani (Universidade C‘;uzeiro o Sul, Sao Paulo, SP)
Flavio Steinwurz (Hosp. Israelita Albert Einstein, Sdo Paulo, SP)
Gabriela Perdomo Coral (UFCSPA, Porto Alegre, RS)

Gerson Ricardo de Souza Domingues (UFRJ, Rio de Janeiro, RJ)
Heitor Rosa (UFGO, Goiania, GO)

Horus Antony Brasil (Hospital Sirio Libanés, Sio Paulo, SP)
Ismael Maguilnik (Moinhos de Vento, Porto Alegre, RS)

Ivan Cecconello (FMUSP, Sao Paulo, SP)

Jaques Waisberg (FMABC, Santo André, SP)

Joao Gomes Netinho (FM Sao José do Rio Preto, SP)

Joaq]l_lim Prado P. de Moraes Filho (USP, Sao Paulo, SP)

Joel Faintuch (USP, Sao Paulo, SP)

Joffre Rezende Filho (UFG, Goiania, GO)

Jose Alejandro Piscoya Rivera (UPC, Lima, Peru)

José Celso Ardengh (yUSP, Ribeirdo Preto, SP)

José Eduardo Monteiro da Cunha (USP, Sdo Paulo, SP)

José Marcio Neves Jorge (USP, Sao Paulo, SP)

Juan Sebastian Lasa (CEMIC, Buenos Aires, Argentina)

Julio Cesar Bai (Hosp. Dr. Carlos Bonorino Udaondo, B. Aires, Argentina)
Julio Cezar Uili Coelho (UFPR, Curitiba, PR)

Julio Yarmuch (Hosp. Clinico Universidad de Chile, Chile)
Luis Soifer (Instituto Universitario CEMIC, B. Aires, Argentina)
Luiz Augusto Carneiro D’Albuquerque (USP, Sao Paulo, SP)
Luiz Fernando Corréa Zantut (USP, Sao Paulo, SP)

Marcel Autran Cesar Machado (USP, Sao Paulo, SP)

Marcelo Averbach (Hospital Sirio Libanés, Sao Paulo, SP)
Marcelo Eidi Nita (USP, Sao Paulo, SP)

Marcelo Gil Cliquet (PUC, Sorocaba, SP)

Marco Aurelio Santo (USP, Sdo Paulo, SP)

Maria do Carmo Friche Passos (UFMG, Belo Horizonte, MG)
Mario Guimaraes Pessoa (FMUSP, Sao Paulo, SP)

Mario Peribafiez Gonzalez (Inst. de Infectologia Emilio Ribas, Sao Paulo, SP)
Mauro Batista de Morais (UNIFESP, Sao Paulo, SP)

Milton Melciades Barbosa Costa (UFRJ, Rio de Janeiro, RJ)
Nora Manoukian Forones (UNIFESP, Sao Paulo, SP)

Osvaldo Malafaia (UFPR, Curitiba, PR)

Paula Bechara Poletti (Hospital do Coragao, Sao Paulo, SP)
Paulo Gustavo Kotze (PUCFz Curitiba, PR)

Paulo Herman (FMUSP, Sao Paulo, SP)

Paulo Lisboa Bittencourt (Hospital Portugués, Salvador, BA)
Paulo Sakai (USP, Sdo Paulo, §P)

Renata Furlan Viebig (Universidade Mackenzie, Sdo Paulo, SP)
Roberto Carlos Burini (UNESP, Botucatu, SP)

Roberto Oliveira Dantas (USP, Ribeirdo Preto, SP)

Rodrigo Oliva Perez (USP, Sao Paulo, SP)

Ronaldo Mafia Cuenca (UnB, Brasilia, DF)

Rosa Leonéra Salerno Soares (UFF, Niteroi, RJ)

Sender Jankiel Miszputen (UNIFESP, Sdo Paulo, SP)

Sergio Carlos Nahas (USP, Sao Paulo, SP)

Sonia Penteado (USP, Sao Paulo, SP)

Suzane Kioko Ono (USP, Sao Paulo, SP)

Ulysses Fagundes Neto (UNIFESP, Sao Paulo, SP)

Ulysses Ribeiro Junior (USP, Sao Paulo, SP)

Venancio Avancini Ferreira Alves (USP, Sdo Paulo, SP)
Wallace Acioli (Hospital da Crianga de Brasilia, Brasilia, DF)
Wilson Roberto Catapani (FMABC, Santo André, SP)

Yu Kar Ling Koda (Instituto da Crianga, USP, Sdo Paulo, SP)

Consultores - Brasil

Adavio de Oliveira e Silva (USP, Sdo Paulo, SP), Angelita Habr-Gama
(USP, Sao Paulo, SP), Arthur B. Garrido Jr. (USP, Sao Paulo, SP),
Cervantes Caporossi (UFMT, Cuiaba, MT), Desidério Roberto Kiss (USP,
Sao Paulo, SP), Gaspar de Jesus Lopes Filho (UNIFESP, Sao Paulo, SP),
Helio Moreira (UFGO, Goiania, GO), Jodo Batista Marchesini (UFPR,
Curitiba, PR), Joaquim Gama Rodrigues (USP, Sao Paulo, SP), Lorete
Maria da Silva Kotze (PUC, Curitiba, PR), Luiz Rohde (UFRS, Porto
Alegre, RS), Marcel Cerqueira César Machado (USP, Sao Paulo, SP),
Maria Aparecida C. A. Henry (UNESP, Botucatu, SP), Paulo Roberto
(FFFCMPA, Porto Alegre, RS), Renato Bonardi (UFPR, Curitiba, PR),

Samir Rasslam (USP, Sao Paulo, SP), Sérgio Brenner (UFPR, Curitiba,
PR), William Abrao Saad (USP, Sao Paulo, SP).

Consultant - International

Peter Malfertheiner, MD (Otto-von-Guericke-Universitdt, Magdeburg,
Germany); Francis Megraud, MD (INSERM - U853, University of
Bordeaux, Bordeaux, France); Daniel Sifrim, MD, PhD (Barts and The
London School of Medicine and Dentistry, London, UK); Steven Wexner
MD, PhD (Cleveland Clinic Florida, Weston, FL, USA); Mark Scott, MD,
PhD (Royal London Hospital, London, UK); Etsuro Yazaki , MD, PhD,
(Wingate Institute of Neurogastroenterology, London, UK); Eamonn
Martin Quigley, MD (Houston Methodist Gastroenterology Associates).

Publica¢ao Trimestral / Quarterly Publication. A revista ARQUIVOS DE GASTROENTEROLOGIA ¢ indexada nas seguintes Bases de Dados / The journal ARCHIVES OF
GASTROENTEROLOGY is abstracted and/or indexed in: EMBASE / Excerpta Medica, Hygiene and Communicable Diseases (CAB Abstracts), LILACS, PUBMED / MEDLINE,
Periddica: Indice de Revistas Latinoamericana en Ciencias, Tropical Diseases Bulletin (CAB Abstracts). On-line texto completo / Full texts: http://www.scielo.br/ag.htm

Expediente / Editorial Office
Secretaria Executiva / Executive Secretary
Mariana Rodovalho

Redagiio e Administracdo / Correspondence

Rua Dr. Seng, 320 — Bela Vista — 01331-020

Sao Paulo, SP — Brasil - Tel.: (11) 3147-6227
e-mail: secretariaarqgastr@hospitaligesp.com.br




Scope and policy

The Archives of Gastroenterology publishes originals and unseen
contributions, from national and foreign researchers, compatible
with the goals of the journal and suited to the scientific and edi-
torials standards.

The submission of the manuscript implies that the work in full
or part(s) it has not been published in another source or means
of communication and not under review in another journal for
publication.

Only original studies, from clinical or surgical nature, new tech-
niques and epidemiology studies are accepted. Review article are
accepted only by invitation from the Editorial Board. Case reports
are not published. The Original Article sections are: Endoscopy,
Surgery, Hepatology, Digestive Motility, Clinical Gastroenterology,
Experimental Surgery, Pediatric Gastroenterology, Gastroentero-
logical Clinical Pathology, and Nutrition.

It also publishes Editorials, Letter to the Editor, Consensus,
Brief Communication and Supplements.

The assessment work is done impartially, anonymous and usu-
ally peer review, omitting to the reviewers, any identification of
its origin. The estimated time process is 90 days from submission.
Anonymity is guaranteed throughout the trial process. The decision
about acceptance for publication is taken by the Editorial Board.

No fee is required from authors for submission, evaluation
and publication of articles. The Archives of Gastroenterology is
available online with an open and free access. It is not necessary to
ask the journal for permission for electronic copy, provided that
the proper credit is given to the original source.

General rules

The text must be in English language. The number of authors is
limited to six for Original Articles and three for Brief Communica-
tion. Exceptions can be made in the case of multicentric studies.

The word limit for Brief Communication recommended is no
more than 2500; it may contain a figure and a table and the refer-
ences do not exceed 15.

Articles of research involving human subjects must be marked
in Methods section, expressly agreed with the ethical standards
and with due informed consent of the participants. Research with
human must bring the title page the number of the opinion of the
Committee’s approval of Research Ethics. Brazilian studies should
be in accordance with Resolution 466/2012 of the National Health
Council of the Ministry of Health (Brazil), which deals with the
Code of Ethics for Human Research, and for studies outside Brazil,
shall be in accordance with the Declaration of Helsinki.

Studies involving animals should state the agreement with
international ethical principles (e.g., Committee for Research and
Ethical Issues of the International Association for the Study of Pain,
published in PAIN, 16: 109-110, 1983) and national instructions
(Laws 6638 / 79, 9605/98, 24665/34 Decree) governing animal re-
search and bring the number of the opinion approved by the Ethics
Committee on Animal Research.

For clinical trials, the presentation of the clinical trial registra-
tion number on the Methods is mandatory. The complete list of all
clinical trials registries can be found at: http://www.who.int/ictrp/
network/primary/en/index.html.

It is recommended a cover letter with the intention in publish
on the Archives of Gastroenterology, highlighting the importance
of this publication and research. This letter must be written in the
“Author’s Cover Letter” field in the online submission.

By determination of SciELO, the adoption of ORCID as an
identifier of the authors will become mandatory from January 2019.

Therefore, the journal Archives of Gastroenterology encourages
authors to create their ORCID. As of July 1, 2018, the ORCID regis-
tration of all authors will be mandatory during article submission.

Format
The submitted manuscript must be sent in Microsoft Word
format and organized as follows:

1) Title; (in English and Portuguese); for foreign authors the
translation will be done.

2) Authors names; do not insert staff positions or similar
adjectives. For each author should be described his partici-
pation in the study. (e.g. data collection, survey execution,
writing of text, statistical analysis and so on).

3) The department and institution where the work was per-
formed.

4) The name, telephone number, electronic address and postal
correspondence address of author to whom galley proofs
and requests for reprints should be sent.

5) Acknowledgement of grants and other financial support.
Interest of conflicts must be declared or not if so. If so,
sponsors must be declared.

6) Structured Abstract (Background, Objective, Methods,
Results, and Conclusion) - The papers should be sent in
English and Portuguese (200 — 600 words); abbreviations,
footnotes and references should be avoided; for foreign
authors the translation will be done.

7) Headings (3 to 10). Always use terms of Medical Subject
Headings (MESH) list from MEDLINE. Available from:
http://www.nlm.nih.gov/mesh/meshhome.html

8) We strongly recommend this paper division: Introduction;
Methods; Results; Discussion; Conclusion; Acknowle-
dgements.

9) All contributors who do not meet the criteria for author-
ship may be mentioned in Acknowledgments.

10) References - Archives of Gastroenterology adopts the Van-
couver format. Complete text in: https://www.nlm.nih.gov/
bsd/uniform_requirements.html Cite references in the text
using Arabic numerals in the order of appearance, within
parentheses. Do not arrange the list alphabetically. For up
to six authors, list all authors. For more than six authors,
list first six authors followed by “et al.”.

11) Tables and Figures should be cited in the text in Arabic
numerals. Preferably, attached separately in JPG or PNG.
If they are inside the article, they should after the refe-
rences. Please do not insert tables and figures in the middle
of the text.

12) Tables (in Microsoft Word or Excel format) - Is called
Table only when there are numeric results. Explanations
and abbreviations should be placed in the footer of
the table.

13) Figures - Photographs, graphics and drawings must be
sent in high resolution digital format (2 mb). Photos can
be colored, being left to editors to decide if the publication
will be in color or not. The Figures should contain a short
text on the subject.

Instructions for electronic manuscript submission

Submissions only through the ScholarOne interface, on SCIELO
Portal:

http://mc04.manuscriptcentral.com/ag-scielo

We reiterate that no fee is required from authors for submission,
evaluation and publication of articles. The Archives of Gastroente-
rology is available online with an open and free access.



EDITC

dx.doi.org/10.1590/S0004-2803.201800000-53

Advances in therapeutic endoscopy

Galvao Neto M, Grecco E, Souza T. Advances in therapeutic endoscopy. Arq Gastroenterol. 2018;55(3):201.

The therapeutic endoscopy has evolved in an impressive
way in recent years, even in areas before under surgical domain.
Endoscopic treatment of early cancer, for example, through the
development of mucosectomy techniques (EMR — Endoscopic
Mucosal Resection) and the most elaborate and effective submu-
cosal dissection (ESD — Endoscopic submucosal resection) that can
resect larger areas, are techniques used in the esophagus, stomach,
duodenum and colon.

Still in oncology, the palliation of advanced tumors by means
of prostheses is a reality of the day to day of endoscopy and the
addition of the therapeutic endosonography allowed advances until
previously difficult to imagine, such as deriving the bile ducts in a
transluminal way through the stomach and duodenum.

In the benign diseases of the biliary tract, the colangiopan-
creatic endoscopy (ERCP) has long already become indispensable
and is gold standard but it does not cease to evolve. The addition
of therapeutic cholangioscopy with laser lithotripsy and access
by endosonography is already able to drain and exploit decisively
the gallbladder.

Into the management of gastroesophageal reflux disease
(GERD) after frustrated attempts in the decade of 80, the en-
doluminal treatment is back with radiofrequency procedures,
submucosal resection at the level of gastric esophageal transition
or with the manufacture of anti-reflux valves. Also, in GERD, it
impresses the possibility of performing the ablation of Barrett’s
esophagus, even with dysplasia, by radiofrequency, mucosectomy,
submucosal dissection or cryoablation.

The treatment of obesity was restricted to behavioral changes,
diets, physical exercise and medications for overweight patients in
mild obesity. For severe obesity the option was restricted to the
bariatric surgery. Currently, bariatric endoscopy emerges as an
option for patients with overweight and obesity grade II with inter-
ventions on the stomach through equipment (devices) that occupy

space such as the intragastric balloons and interventions that alter
the anatomy, reducing the stomach volume through endosuture.
In addition to these actions on the stomach, bariatric endoscopy
advances with procedures in the small intestine intending to treat
metabolic alterations such as type 2 Diabetes and NASH, with the
possibility of proximal intestinal deviations, through an intestinal
sleeve anchored in the duodenum or with distal intestinal devia-
tions by means of endoscopic anastomosis through magnetic rings.
There is also the possibility of remodeling the duodenal mucosa
by means of endoscopic ablation. Also, in bariatric endoscopy, the
endoluminal approach is practically the first option in the treatment
of complications of bariatric surgeries such as stenosis and fistulas.

Thus we outline a brief summary of how the therapeutic
endoscopy has advanced and how this progress is being made
in solid bases of scientific evidence, thus demonstrated, as an
example, in two articles published in this edition of the Archives
of Gastroenterology.

Yamazaki et al.V evaluate through an experimental model the
learning of endoscopic dissection (ESD), one of the most complex
endoscopic procedures, with clear objectives and methodology
demonstrating results based on depth of resection with microscopy
and defining the relationship with complications and learning. Co-
ronel et al.® demonstrate through a well-structured meta-analysis
of randomized prospective articles the effectiveness of endoscopic
treatment of gastroesophageal reflux disease. These two articles of
great scientific quality that match the standards of the Archives of
Gastroenterology come from the excellent school of Endoscopy of
the University of Sao Paulo that is renewed every day.

Manoel GALVAO NETO!%?
Eduardo GRECCO!?
Thiago SOUZA"**
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ABSTRACT - Background — Inflammatory bowel disease frequently affects patients at working age, compromising their quality of life in several levels:

physical, psychological, familial and social. Few studies have evaluated the impact of Inflammatory bowel disease on quality of life, anxiety and
depression in Brazilian patients. Objective — Evaluate quality of life and its correlation with psychological aspects of patients with inflammatory
bowel disease through the Inflammatory Bowel Disease Questionnaire and Hospital Anxiety and Depression Scale. Methods — Cross-sectional study;
Inflammatory Bowel Disease Questionnaire, Short Form-36 and Hospital Anxiety and Depression Scale were applied to consecutive outpatients in a
tertiary referral center for inflammatory bowel disease. Harvey-Bradshaw Index and Truelove scores were used to evaluate Crohn’s disease and ulcer-
ative colitis activity. Sample calculation: 113 patients for a significance level of 5%, power of 90% and a correlation coefficient of at least 0.3 between
scales. Statistical analysis: Student-t test, Pearson and Spearman correlations. Results — One hundred twenty patients participated in the study; mean
age: 41.7 years; female: 58.3%; Crohn’s Disease: 69 patients. No low scores for quality of life were found across the four Inflammatory Bowel Disease
Questionnaire domains; the Short Form-36 showed low scores in physical limitations (47.2+42.4) and emotional aspects (49.8+43.4); Hospital Anxiety
and Depression Scale score presented a mean of 9.5+2.7 for anxiety and 8.7+2.0 for depression. Quality of life was decreased and Hospital Anxiety
and Depression Scale did show increased indices of anxiety and depression, in both diseases only when clinically active. Conclusion — Inflammatory
Bowel Disease Questionnaire and Hospital Anxiety and Depression Scale showed that outpatients of a tertiary care center for inflammatory bowel

disease in Brazil presented good quality of life. The worst quality of life was associated with the intensity of the disease activity.

HEADINGS - Inflammatory bowel disease. Crohn’s disease. Ulcerative colitis. Quality of life. Anxiety. Depression.

INTRODUCTION

Inflammatory bowel disease (IBD), in its both forms — Crohn’s
disease (CD) and ulcerative colitis (UC) — are chronic illnesses with
unpredictable clinical course. Frequently affect young people of a
working age, compromising their quality of life (QoL), physical,
psychological, familial and social dimensions of life!"®. A biopsy-
chosocial understanding of illness describes clinical outcome and
disease exacerbation as influencing and strongly influenced by both
biological and psychosocial factors’?.

Studies conducted in other countries have primarily aimed at
evaluating the validity, reliability and sensitivity of the quality of
life disease-specific instrument, the Inflammatory Bowel Disease
Questionnaire (IBDQ), though not being designed to measure the
impact of the diseases themselves on the subjects. The influence
of disease activity on the association between mood disorders and
IBD is unclear?. Few studies have used the Hospital Anxiety and
Depression Scale (HADS) instrument to estimate the influence of
these diseases on the psychological aspects of patients”*!?,

There are rare studies that assess the impact of IBD on QoL
using a Brazilian population sample'*!'». The knowledge about
anxiety, depression and quality of life is an important issue to

promote a good care for this patients. This study aimed to as-
sess the impact of IBD on quality of life and the psychological
effects of these diseases on patients attending an outpatient
tertiary care clinic in southern Brazil and the correlation with
disease’s activity.

METHODS

A cross-sectional study was conducted in a population of
patients with inflammatory bowel disease, through application
of the quality of life assessment tool IBDQ!® and the Short
Form 36 Health Survey (SF-36)11121419  Anxiety and depression
were evaluated using the Hospital Anxiety and Depression Scale
(HADS)"®_ All versions have been validated for the Brazilian-
Portuguese language.

Patient selection

A total of 128 consecutive patients with inflammatory bowel
disease were included in the study, all of whom attended an out-
patient care clinic at a referral center for the treatment of IBD.
All were approached either before or after their routine visit to the
clinic and invited to participate in the study.
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Assessement

Three questionnaires were applied. The IBDQ, having 32 closed
questions with a 7 point response scale, where 1 signifies worst
quality of life and 7 equates to the best. The scores were expressed
as follows: 2200 = excellent; 151-199 = good; 101-150 = regular
and <100 = bad. The SF-36, having eleven questions; the scores
were coded, summed up and converted onto a scale from 0 to 100,
denoting worst possible to best possible health status, respectively.
The HADS questionnaire, having 14 questions divided into two
sub-scales to measure anxiety and depression, with classification
of scores from 0 (no distress) to 21 (maximum distress).

The questionnaires are considered to be easily understood,
self-reported instruments and were completed by patients without
any external help.

The clinical indices of UC severity (Truelove) and CD activ-
ity (Harvey Bradshaw) were calculated at the clinic on the day of
consultation, when the questionnaires were also completed.

Sample size

The sample size calculation was based on the study of Pontes
et al. (2004)"., For a significance level of 5%, a statistical power of
90% and a correlation coefficient of at least 0.3 between the scales
was used, obtaining a minimum total of 113 patients.

Statistical analysis

Quantitative variables were described through average and
standard deviation, and qualitative variables through absolute and
relative frequencies.

The Student t-test was applied to assess the differences between
the inflammatory bowel diseases for QoL scores (IBDQ and SF-36)
and anxiety and depression scores (HADS).

The relationships between the scales were evaluated using Pear-
son’s correlation coefficient (symmetric distribution) or Spearman’s
correlation coefficient (asymmetric distribution).

The level of significance adopted was 5% (P<0.05) and the
analyses were performed using SPSS (Statistical Package for the
Social Sciences) version 13.0.

Ethical considerations
The study protocol was approved by the local Research Ethics
Committee, and all patients signed a Consent Form.

RESULTS

Eight patients (6.7%) from a sample of 128 were excluded due
to incorrect completion of questionnaires. The IBDQ was cor-
rectly completed by 113 patients, 115 for the SF-36, and 123 for the
HADS. From the 120 patients evaluated, 70 (58.3%) were female;
the mean +SD age was 41.2+13 years; 69 (57.5%) presented with
Crohn’s disease and 51 (42.5%) with Ulcerative Colitis; 85.7% of
CD and 64.6% of UC patients were in remission.

Patient IBDQ scores indicated a good quality of life for all fields
of the questionnaire in 62 (58.4%) patients. The best scores were
observed in the Functional Capacity and Social Aspects domains,
averaging over 65 points. There was no difference observed between
the two diseases in any of the domains. (TABLE 1). Lower scores
for quality of life were shown in only two of the eight SF-36 do-
mains: the mean (£SD) of the Physical Limitations and Emotional
Aspects were 47.2142.4 and 49.8143.4, respectively, with both
results being below 50, which is half of the variation from 0 to 100

TABLE 1. Comparison of diseases through the Student t-test for

independent samples.

CD

ucC

Vbl Average + DP Average = DP i
IBDQ n = 68 n =45
Intestinal symptoms 53.7 £ 11.1 49.4 + 14.6 0.097
Systemic symptoms 23.8 + 6.9 22673 0.371
Social aspects 265 = 8.1 25.1+9.1 0.391
Emotional aspects 56.9 = 17.4 55.5 £ 19.4 0.696
Total 160.9 = 39.3 152.7 £ 46.9  0.312
SE- 36 n =61 n =46
Functional capacity 66.7 + 28.5 64.4 + 27.6 0.688
Physical limitations 50.8 + 42.6 424 +42.1 0.311
Pain 59.4 = 27.1 56.0 = 24.8 0.514
General health 57.1 £ 10 55.6 + 11.8 0.488
Vitality 56.3 +16.3 52.5 + 14.9 0.219
Social aspects 69.8 + 26.5 64.4 + 32 0.365
Emotional aspects 53.3 £ 43.9 45.2 = 42.7 0.343
Mental health 62.6 + 25 57.9 £ 25.5 0.346
HADS n =67 n =48
Anxiety 9.3 +24 9.8 £3.0 0.296
Depression 84+ 1.8 9.1 +2.2 0.094

IBDQ: Inflammatory Bowel Disease Questionnaire. HADS: Hospital Anxiety and Depression

Scale.

points. Stratifying patients according to the presence or absence of
activity of the disease the QoL is decreased in both diseases when
in activity. (TABLE 2).

TABLE 2. Associations between quality of life, anxiety and depression
with disease activity.

e Remission Active P
n (%) n (%)

IBDQ n=83 n=23 <0.001
Bad 5 (6.0) 10 (43.5)*
Regular 20 (24.1) 9(39.1)
Good 37 (44.6)* 3(13.0)
Excelent 21 (25.3)* 1(4.3)

Anxiety n=80 n=25 0.040
Presence 40 (50.0) 19 (76.0)*
Absence 40 (50.0)* 6 (24.0)

Depression n=80 n=25 0.005
Presence 36 (45.0) 20 (80.0)*
Absence 44 (55.0)% 5 (20.0)

IBDQ: Inflammatory Bowel Disease Questionnaire. * Test for a statistically significant association

waste adjusted to 5% significance.
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The HADS questionnaire scores ranged from 0 to 21, and
patients presented a mean score of 9.5 for the anxiety and 8.7 for
the depression sub-scales, with the median being 9; the minimum
points for anxiety and depression were 5 and 2 with the maximum
being 16 and 14, respectively. The evaluation in UC population did
not detect statistically significant manifestations of anxiety and
depression. Indeed, we observed higher levels of depression only
in patients with active Crohn’s disease. TABLE 3.

TABLE 3. Associations between quality of life, anxiety and depression
with the Harvey-Bradshaw Activity Index for Crohn’s disease.

TABLE 4. Associations between quality of life, anxiety and depression

with the severity of Ulcerative Colitis Index (Truelove).

Remission Activity
Variables P
n (%) n (%)
IBDQ n=54 N=9 0.003
Bad 3(5.6) 4 (44.4)*
Regular 14(25.9) 3(33.3)
Good 23 (42.6) 2(22.2)
Excelent 14 (25.9) 0(0.0)
Anxiety n=52 n=9 0.276
Presence 27 (51.9) 7(77.8)
Absence 25 (48.1) 2(22.2)
Depression n=52 n=9 0.001
Presence 20 (38.5) 9 (100)*
Absence 32 (61.5)*% 0(0.0)

* Test for a statistically significant association waste adjusted to 5% significance.

When correlated with the Harvey-Bradshaw index for Crohn’s
disease, an association was found between a greater degree of
disease activity and lower quality of life and higher anxiety scores
of patients.

There was a statistically significant direct association between
the scores for almost all domains of the SF-36 (except general
health) with the IBDQ scores, showing a good correlation between
both questionnaires. Patients with higher anxiety scores presented
lower scores for quality of life on the IBDQ. There was no associa-
tion between scores of the IBDQ with depression.

There was a statistically significant, inverse association between
the Truelove activity index and the SF-36 scores for pain, vitality
and mental health, and for all areas of the IBDQ. The same was not
observed with the scores from the HADS questionnaire. TABLE 4.

Our date demonstrated that there was no statistically significant
association between the physical limitations and general health
domains of the SF-36 with the HBI, although all other domains
presented with an inverse association. (data not shown).
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Variables Remission Activity P
n (%) n (%)

IBDQ n=29 n=14 0.003
Bad 2(6.9) 6 (42.9)%
Regular 6(20.7) 6 (42.9)
Good 14 (48.3)* 1(7.1)
Excelent 7 (24.1) 1(7.1)

Anxiety n=28 n=16 0.127
Presence 13 (46.4) 12 (75.0)
Absence 15 (53.6) 4(25.0)

Depression n=28 n=16 0.661
Presence 16 (57.1) 11 (68.8)
Absence 12 (42.9) 5(31.3)

IBDQ: Inflammatory Bowel Disease Questionnaire.
DISCUSSION

Our study showed, rather surprisingly, a low disease impact on
quality of life scores for patients with IBD attending the outpatient
clinic of a tertiary care referral center in Brazil. Additionally, a low
disease impact was also detected on anxiety and depression scores in
the same population of patients when their disease is in remission.

This study demonstrated that QoL of CD and UC patients in
remission had a better QoL when compared with patients in activity
by clinical indices usually applied in clinical settings.

These findings can probably be explained by the high disease
remission rates observed in our study, 85.7% for CD and 64.6%
for UC. The reason for this is probably related to the fact that
our study sample consisted of outpatients, who were interviewed
during previously scheduled consultations, whereas patients show-
ing more intense disease activity were more likely to not wait for
appointments and to be seen on an off-schedule basis, thus not
participating in our study.

Our main objective was to evaluate the impact of inflammatory
bowel disease on patient quality of life, using a disease-specific
Health-related Quality of Life questionnaire (IBDQ), as well as
through generic questionnaires. Our population demonstrated a
good quality of life according to the IBDQ, and a lower quality of
life in only two areas of the SF-36, physical limitations and emo-
tional aspects. The IBDQ showed that patients presented accept-
able scores, with a total mean £SD for CD and UC of 160.9+39.3
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and 152.7%46.9, respectively, a result similar who obtained mean
scores (£SD) of 177.6£39.6 for CD and 178.5£35.3 for UC, but in
contrast to IGLESIAS et al.?? in which patients with CD had lower
scores in all domains of the SF-36 and low scores in the Systemic
Symptoms section of the IBDQ.

No difference in quality of life was observed between patients
with Crohn’s disease and those with ulcerative colitis, results also
found in other studies using the IBDQ, such as Cohen et.al.? who
studied 50 patients in southern Brazil, and BLANCO et. al.?" and
Casellas et. al.®® who assessed the quality of life for 120 and 289
Spanish patients, respectively. In contrast, comparing our study
and the above, the finding of Taleban et al.?», obtained a good
correlation of QoL and activity in the disease only to UC using
another method of verification of disease activity the “Mayo
endoscopic score”.

When comparing the IBDQ with the generic SF-36, it was seen
that patients showed lower quality of life scores in two domains
(Physical Limitations and Emotional Aspects), as also observed by
Pontes et. al. (2004)1- Our study showed an association between
all domains of the SF-36 (except general health) with the IBDQ,
whereas Pontes found no correlation between the Intestinal Symp-
toms component of the IBDQ with the SF-36.

Few studies have utilized HADS in IBD patients®®. Our results
are similar to the findings of Knowles et al. (2011)® who found that
when evaluating patients with CD, 55% presented with moderate
anxiety and 41% with moderate depression. Both studies support
the idea that keeping patients in remission has a positive impact on
their lives, reducing depression levels although our results suggest
that there no impact on anxiety.

In the study of Lonnfors et al.?® Quality of Life was evaluated
in 4670 patients in 25 countries starting an online questionnaire
developed by EFCCA, European Federation of Crohn’s and ul-
cerative colitis Associations, who demonstrated that patients with
IBD had limitations in various situations of life which was also
demonstrated in the study by Morandkihani®”.

Whilst comparing the IBDQ and HADS instruments, no as-
sociation was demonstrated between the IBDQ domains with the
depression sub-scale, Zhang et al.®® used IBDQ and other tools for
analysis of depression and observed a prevalence within this study
differently from our study. It is worth noting the consistency of the
results: deterioration in QoL and anxiety scores were associated
with greater activity of the IBD. The total scores for the HADS
correlated with all domains of the IBDQ, particularly so in the
area of mental health.

The choice of Truelove and Harvey-Bradshaw indices was de-
termined by the simplicity and ease of data collection, with values
only being calculated on the consultation day. The HBI shows good
correlation with the Crohn’s Disease Activity Index (CDAI) and
can replace it without interfering with the quality of the study©®*-3.

The HBI showed a direct correlation with scores of anxiety and
decreased quality of life, as also demonstrated by Pontes et al.(%1%,

Three points can be considered as limitations to our study.
A- Questionnaires: the large number of questions to be answered
could potentially tire patients; the layout of the SF-36 question-
naire with the use of long tables and many rows and columns could
lead to patient confusion and incorrect completion. B- Population
sample: patients were evaluated in an elective medical consultation
setting, whereas those with greater disease activity were more likely

to be seen in the Emergency Room or directly admitted to hospital,
therefore not being subject to the questionnaires®+39, However,
this comprised only a small number of cases, with care for almost
all patients with IBD attending this institution coming under the
control of the authors. Furthermore, whenever necessary, patients
with more urgent conditions were promptly scheduled for a regular
outpatient visit. As a consequence and with the recruitment period
being almost 1 year, these patients were seen by our team in a time
span close to the flare-up of their diseases, meaning that any ma-
jor repercussion on their quality of life would probably not have
been missed by our research. C- We did not verify the correlation
of quality of life, anxiety and depression with the phenotype of
the diseases.

Our study presented significant strengths: a low probability
that a sampling bias was responsible for our results as the sample
consisted of consecutive patients attending a specialist clinic dedi-
cated to the care of IBD patients at a reference university hospital,
part of the state health system; the number of patients evaluated
met the study sample size calculation; individuals were evaluated
sequentially; the same investigator evaluated all patients; it is the
first study to evaluate in a systematic manner anxiety and depres-
sion in a population with IBD in Brazil through use of the HADS
questionnaire, validated for the Brazilian-Portuguese language;
the study showed that all three questionnaires, SF-36, IBDQ and
HADS, were sensitive to the health status of patients with IBD,
having a good correlation with disease activity indices; the concept
that the IBDQ and HADS questionnaires can be considered reli-
able, easily understood, self-applicable and cost effective, is also
supported.

We believe that the incorporation of these questionnaires into
our clinical practice will contribute to the assessment of IBD impact
on the quality of life of our patients. This broader assessment can,
therefore, contribute to a more appropriate and individualized care
plan for these patients.

However, it is necessary to conduct further studies in order
to evaluate whether IBD in low prevalence countries such as
Brazil®3%), express the same phenotype and severity patterns as in
high prevalence countries. If a low incidence of patients with severe
disease is found in these countries, it could possibly explain our
findings of the low impact on QoL in our IBD patients.

In conclusion, the IBDQ and HADS questionnaires showed
that outpatients attending a tertiary care center for IBD in
Brazil presented with good quality of life, with no differences
being observed between patients with CD and UC. Quality of
life for these patients is significantly reduced with increased
IBD activity.
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Calixto RP, Flores C, Francesconi CF. Doenga inflamatoria do intestino: impacto no score da qualidade de vida, depressdo e ansiedade em pacientes

atendidos em um centro de atendimento terciario no Brasil. Arq Gastroenterol. 2018,55(3):202-7.

RESUMO - Contexto — A doenga inflamatoria do intestino afeta frequentemente os pacientes em idade de trabalho, comprometendo a qualidade de vida

em varios niveis: fisico, psicologico, familiar e social. Poucos estudos avaliaram o impacto da doenga inflamatoria do intestino na qualidade de vida,
ansiedade e depressdo em pacientes brasileiros. Objetivo — Avaliar a qualidade de vida e sua correlagdo com os aspectos psicologicos dos pacientes
com doenga inflamatdria intestinal através do Questionario da Doencga Inflamatoéria do Intestino e da Escala de Ansiedade e Depressao Hospitalar.
Métodos — Foi realizado um estudo transversal, com uma amostra de pacientes consecutivos, nos quais foram aplicados os questionarios de perguntas
fechadas sobre Qualidade de Vida através dos questionarios: Inflammatory Bowel Disease Questionnaire, Short Form Health Survey 36; e ansiedade
e depressdo: Hospital Anxiety and Depression em suas versoes validadas para a lingua portuguesa praticada no Brasil. Foram aplicados em pacientes
ambulatoriais consecutivos em um centro de referéncia terciaria para doenga inflamatoria intestinal. Os indices Harvey-Bradshaw Index e Truelove
foram utilizados para avaliar a doenca de Crohn e a atividade da colite ulcerativa. Calculo da amostra: 113 pacientes para um nivel de significancia de
5%, forga de 90% e um coeficiente de correlagao de pelo menos 0,3 entre as escalas. Analise estatistica: teste Student-t, correlagdes Pearson e Spear-
man. Resultados — Cento e vinte pacientes participaram do estudo; idade média: 41,7 anos; feminino: 58,3%; doenga de Crohn: 69 pacientes. Nao
foram encontrados escores baixos para a qualidade de vida nos quatro dominios do questionario da Inflammatory Bowel Disease; O Short-Form-36
mostrou baixa pontuagio em limitagdes fisicas (47,2142.4) e aspectos emocionais (49,8+43.4); O indice da escala Hospital Anxiety and Depression
apresentou uma média de 9,5+2,7 para ansiedade e 8,7£2,0 para depressdo. A qualidade de vida foi diminuida e a Hospital Anxiety and Depression
mostrou indices aumentados de ansiedade e depressao, em ambas as doengas somente quando clinicamente ativo. Conclusdo — O questionario da
Inflammatory Bowel Disease e a Escala de Hospital Anxiety and Depression mostraram que os pacientes ambulatoriais de um centro de cuidados
terciarios para doenca inflamatéria do intestino no Brasil apresentaram boa qualidade de vida. A pior qualidade de vida foi associada a intensidade
da atividade da doenga.

DESCRITORES - Doengas inflamatorias intestinais. Doenga de Crohn. Colite ulcerativa. Qualidade de vida. Ansiedade. Depressao.
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ABSTRACT - Background — Though strongly suggestive of metastasis, focal lesions on liver scans of oncological patients require histological confirmation

for the prescription of adequate treatment. Objective — To evaluate the safety and efficacy of US-guided percutaneous core liver biopsy. Methods —

Descriptive, cross-sectional study based on secondary data from 171 patients submitted to US-guided percutaneous core liver biopsy at the diagnostic

radiology service of the Ceara Cancer Institute (ICC, Brazil) between February 2010 and March 2015. Quantitative data were expressed in absolute

numbers or percentages, with emphasis on the rate of complications observed within six hours after the procedure. Results — The overall accuracy

was 96.4%. The overall rate of complications was 2.3%, three quarters of which was due to hemorrhage. Age over 50 years was positively associated

with accuracy. No deaths occurred within the period of observation. Conclusion — Our findings support the claim that the use of thick biopsy needles

improves diagnostic accuracy. The few complications observed were non-lethal and predominantly hemorrhagic.

HEADINGS - Neoplasm metastasis. Liver. Image-guided biopsy, adverse effects. Ultrasonography, methods.

INTRODUCTION

In oncology, biopsies are often used to confirm suspicion of
malignancy. Despite the existence of a known primary tumor, the
concurrent emergence of focal lesions on liver scans does not nec-
essarily imply metastasis, but requires diagnostic confirmation by
biopsy for the prescription of adequate treatment.

US-guided percutaneous core biopsies are currently considered
an effective means of diagnosing lesions found almost anywhere
in the body. In fact, in many scenarios it is the primary diagnostic
method. Acceptance of this method is evidenced by its rapid dis-
semination over the past years, in step with the progressive drop in
the use of diagnostic laparotomy®.

The liver may be biopsied with several techniques and ap-
proaches, including percutaneous blind biopsy, US-guided biopsy,
CT-guided biopsy, transjugular biopsy and laparoscopic biopsy. In
this study, only US-guided percutaneous core biopsy was used due
to the possibility of real-time monitoring, which offers improved
safety and accuracy, especially when biopsying abdominal and
pelvic structures. Despite being operator-dependent, US has a
range of advantages, including low cost and absence of ionizing
radiation®?.

There are, however, also contraindications for percutaneous
core biopsy. According to some authors®?, these include: A)
Coagulation disturbance (confirmed by the presence of one or
more of the following: prothrombin time <60% of control, partial
thromboplastin time 5 sec longer than control, and platelet count
<60,000/mm?); B) Massive ascites (increased abdominal wall ten-

sion, with echograhy-confirmed ascites refractory to treatment with
diuretics); C) Accentuated chronic anemia associated with chronic
kidney failure, hematocrit count <29%, and use of anticoagulants
(heparin); D) Morbid obesity (20% above the ideal body weight).

Many types of biopsy needles are available on the market,
with varying gauges, shapes and sample extraction mechanisms. In
general, needles may be classified as thin (gauges 20-23) or thick
(gauges 16-19). Thin needles are appropriate for collecting samples
for cytological and, in some cases, histological studies. They can
transgress the bowels at minimal risk and are associated with low
rates of hemorrhage when used to sample vascularized lesions. Five
or more fragments can be aspired with this type of needle®.

Thick needles provide more satisfactory samples for both cyto-
logical and histological studies (only 2-3 fragments are necessary).
Moreover, certain types of benign and malignant lesions require
larger samples for diagnosis. Though still considered low, the risk
of hemorrhage is significantly greater for thick needles than for
thin needles. It should therefore be verified on contrast CT or US
Doppler before the procedure whether the lesion is highly vascu-
larized or not™9.

Liver biopsies are relatively safe, with an overall complication
rate of 1% and a mortality rate of 0.1% or less when performed
percutaneously. Most complications (60%) occur within the first
two hours, and 80% (with hemorrhage as the most common) occur
within ten hours of the procedure. Hemorrhagic complications are
more frequent in patients with malignancy and/or acute liver failure,
chronic active hepatitis and cirrhosis”. At our service, patients are
therefore observed for 24 hours after biopsies.
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The primary objective of this study was to evaluate the diagnos-
tic accuracy and safety of US-guided percutaneous core liver biopsy
in patients attending a diagnostic imaging and radiology service in
Northeastern Brazil. The secondary objectives were:

* Describe the US-guided percutaneous core biopsy technique
adopted at our service, including post-biopsy care and manage-
ment of complications.

» Identify the main causes of inconclusive results.

METHODS

In this descriptive, cross-sectional study, we analyzed secondary
data from an intentional sample of 171 patients submitted to US-
guided percutaneous core liver biopsy at the diagnostic imaging
and radiology service of Haroldo Juacaba Hospital (Ceara Cancer
Institute / ICC), covering the period February 2010 to March 2015.
The patients were identified by a search in the digital histopathol-
ogy archives of the ICC pathology service (PathoControl 8), using
the descriptors “hepatic” and “liver”.

Thus, the sample consisted of patients with hepatic lesions
detected by imaging, with or without a known primary tumor,
referred to our service by their physicians (most often oncologists)
for the determination of etiology.

Demographic, laboratory and clinical data were retrieved from
the patients’ records, including platelet and hematocrit count,
prothrombin and thromboplastin time, histopathological and im-
munohistochemical findings, and information on postoperative
complications.

The results were expressed as absolute (n) and relative frequency
(%), mean, median, maximum and minimum values and standard
deviation. All analyses were performed with IBM SPSS Statistics, v.
21.0. The study protocol was approved by the ICC research ethics
committee and filed under entry #44484915.0.0000.5528.

The standard procedure for US-guided percutaneous core liver
biopsy used at our service is based on Khatie and coworkers®:

1. Review clinical indications for the procedure. Analyze previous
imaging test results if available to make sure the use of US guid-
ance is safe for the patient.

2. Check whether the patient’s coagulation status allows to carry
on the biopsy with safety. If not, ask the patient’s physician (or
a hematologist) to prescribe treatment to restore normal values.

. Obtain the patient’s informed written consent.

. Perform biopsy under local anesthesia with 2% lidocaine.

. Provide postoperative care.

. Check the quality control of the pathological report to determine
the percentage and causes of unsuccessful biopsies.

AN D AW

In the absence of contraindications (steps 1 and 2), written
consent was requested. Before signing the form, patients were given
relevant information about the procedure, including the reason
for the biopsy and the possible occurrence of complications (e.g.,
bleeding and infection) and postoperative pain (the latter is rarely
important and easily controlled with proper analgesics). Likewise,
patients were informed about the need to remain in postoperative
observation to monitor for and manage complications, if any.

Prior to the biopsy, 12 hours of fasting was required. Following
the recommendations of Shankar and coworkers?, the vast major-
ity of the biopsies were performed with the patient in a comfort-
able supine position, although in some cases other positions (e.g.,

oblique, and lateral or ventral decubitus) were preferred in order
to reduce the distance to the target, favoring diagnostic accuracy.
Only local anesthesia was used. Sedative or analgesic medication
was not administered routinely. A peripheral venous access was
provided for hydration.

The patients in this study were biopsied with thick needles (18
gauge) in order to collect at least two fragments of each lesion.
Stored in labelled vials with formaldehyde, the samples were sent
to the laboratory for pathological evaluation.

After the procedure, common dressing was applied to the
wound. The patients were then placed in lateral decubitus on top
of the biopsy site for a 2-hour rest with monitoring of vital signs
(pulse and arterial pressure) and possible complaints at 30-min
intervals. This was followed by a 4-hour rest in dorsal decubitus
(totaling 6 hours of observation at our service). Then the patients
were submitted to abdominal echography for the detection of liquid
in the abdominal cavity (an indirect sign of hemorrhagic complica-
tions). If negative, the patients were allowed to eat and transferred
to a ward for observation until completing 24 hours.

RESULTS

In our sample of 171 patients, the male sex was slightly pre-
dominant (89 vs 82) (TABLE 1). At the time of biopsy, the average
age was 61.5 years (range: 26-89; median 63; mode 72).

As shown in TABLE 1, most procedures were performed in
patients over 50 years of age, regardless of sex, due to the indicating
a positive association between cancer and age related to cellular
aging and progressive loss of cell recovery capabilities.

TABLE 1. Demographic and diagnostic data of 171 patients submitted
to US-guided percutaneous core liver biopsy at the Ceard Cancer
Institute, Brazil. February 2010 to March 2015.

n %

Sex

Female 82 48.0

Male 89 52.0
Age

<50 31 18.6

> 50 136 81.4
Number of fragments

1 52 30.6

> 1 118 69.4
Size of fragment

<1.2cm 90 52.9

>1.2cm 80 47.1
Overall accuracy 165 96.4

All patients had preoperative laboratory findings in the safe
range for the procedure, except one case of coagulation disturbance
promptly treated and corrected by the patient’s physician. The low-
est platelet count observed was 80,000/mm?.

Most patients (69.4%) had more than one fragment extracted.
Nearly half the fragments (47.1%) were larger than 1.2 cm. Results
were satisfactory for 165 patients, corresponding to an overall ac-
curacy of 96.4%. The remainder (n=6; 3.6%) were inconclusive.
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In the present study, age over 50 years was the only factor
influencing overal accuracy (P=0.044) (TABLE 2).

TABLE 2. Influence of demographic and diagnostic factors on the accuracy
of US-guided percutaneous core liver biopsy in a sample of 171 patients
biopsiedattheCeardCancerInstitute, Brazil. February 2010toMarch2015.

Accuracy P-value
Sex
Female 97.6% (80/82) 0.466
Male 94.3% (84/89)
Age
<50 90.3% (28/31) 0.044
> 50 97.8% (133/136)
Number of fragments
1 94.2% (49/52) 0.293
>1 97.5% (115/118)
Size of fragment
<1.2cm 95.6% (86/90) 0.493
>1.2cm 97.5% (78/80)

In the group of inconclusive results, the average number of
extracted fragments was 1.5, and the average fragment size was 1.2
cm. Only two patients with inconclusive results had repeat biopsies.
One of these had three fragments extracted, the largest of which
measuring 1.4 cm, but once more the presence of extensive fibrosis/
necrosis prevented reaching a conclusion. The other had two frag-
ments extracted, the largest of which measuring 1.7 cm, yielding a
satisfactory result, despite the presence of fibrosis/necrosis.

The histopathological and immunohistochemical analyses
identified primary liver tumors in 15 patients, secondary tumors
in 117, indifferentiated neoplasia in 19, and non-neoplastic lesions
in 3. In 11 patients, no lesion was found.

In the group of 117 secondary tumors, the most frequent type
was biliodigestive, followed by neuroendocrine, coloretal, squamous
cell and breast (FIGURE 1).

Breast _____ | 5%

Squamouscell | 8%

Colorectal 1149

Neuroendocrine | 35%

Biliodegistive system 138%
0 5 10 15 20 25 30 35 40

Pergentage (n=117)

FIGURE 1. Distribution of relative frequency of secondary liver tumors
in 117 out of a sample of patients submitted to US-guided percutaneous
core liver biopsy at the Ceard Cancer Institute, Brazil. February 2010 to
March 2015.
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The four complications observed in the sample of 171 patients
were predominantly hemorrhagic and correspond to an overall rate
of ~2.3%. Half were early occurrences (<6 hours) and half were
late occurrences (6-24 hours) (TABLE 3). No deaths were observed
during the 24-hour observation period adopted at our institution.

TABLE 3. Complications of US-guided percutaneous core liver biopsy
according to type and time of occurrence ina sample of 171 patients biopsied
at the Ceard Cancer Institute, Brazil. February 2010 to March 2015.

Complications (liag[ll}; ( 61:;t4eh) Total
Transient hypotension (vasovagal reaction) - 1 1
Intraperitoneal hemorrhage 2 - 2
Intrahepatic or subcapsular hematoma - 1 1

DISCUSSION

Although it is a common situation in oncology, synchronic or
metachronous liver lesions, even using US, CT-scan and MRI, may
still raise doubts as to its neoplastic nature, as well as whether it is
anew primary or metastatic lesion. Under these circumstances the
US-guided needle biopsy appears as a low-cost, safe and accurate
option®?,

At our service, thick needles (18 gauge) are preferred as they
provide samples more easily interpreted by pathologists, minimiz-
ing the need for repeat biopsies due to inconclusive results. On the
other hand, hemorrhagic complications are more frequent with
thick needles than with thin needles®. According to Shankar and
colleagues,' the thicker the needle, the more accurate the diagno-
sis and the higher the rate of complications. This may be true in
some settings, but in this study the rate of complications was low,
no urgency surgical intervention was necessary, and the few com-
plications observed were non-lethal. While core biopsy with thin
needles is associated with high diagnostic accuracy and a low rate
of complications, it requires the availability of an experienced cyto-
pathologist. Core biopsy with thick needles (<19 gauge) does not®.

The observed complications were predominantly (75%) hemor-
rhagic (intraperitoneal hemorrhage and intrahepatic or subcapsular
hematoma). Hemorrhage is a common complication and the main
cause of mortality in the follow-up of biopsy patients. It usually
results from the inadvertent perforation of a dilated portal vein or
aberrant arteries and may cease spontaneously or, if severe, require
blood transfusion and surgical intervention?,

Other much less common complications have been described
in the literature, including peritonitis, septicemia, pneumothorax
and hemothorax. One of our patients presented transient vasovagal
hypotension, a minor complication easily corrected with hydration.
Pain was not classified as a complication in this study since it is
inherent to invasive procedures, short-lived, easily managed and
non-life-threatening.

In one study, overall positivity was found to be independent of
needle gauge, but 21 gauges was associated with the greatest levels
of safety®. In our sample, conclusive and inconclusive results did
not differ significantly with regard to fragment size and number.
However, most inconclusive results were associated with extensive
fibrosis/necrosis. In other words, conclusiveness was not dependent
on fragment size and number, but poor fragment quality (i.e.,
extensive fibrosis/necrosis) compromised diagnostic accuracy and
was the main reason for repeat biopsies.
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CONCLUSION

The preference for thick needles in US-guided percutaneous core
liver biopsies is justified by the high accuracy achieved and the small
percentage of inconclusive results. In this study, age over 50 years had
asignificant impact on accuracy, reflecting the well-documented asso-
ciation between cancer and old age. Few complications were observed,
most of which were hemorrhagic, but none resulted in death. The
presence of extensive fibrosis/necrosis in the samples compromised
diagnostic accuracy and was the main reason for repeat biopsies.
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RESUMO - Contexto — Lesdes focais nos exames de imagem do figado em pacientes oncoldgicos, embora sejam achados fortemente sugestivos de en-
volvimento metastatico, permanece a necessidade de confirmagao histologica, a fim de que se institua uma terapia apropriada. Objetivo — Verificar a

seguranca e a eficacia do procedimento de bidpsia hepatica percutanea guiada por ultrassom, realizado pelo servigo de Radiologia e Diagnostico por

Imagem do Instituto do Cancer do Ceara (ICC). Métodos — Estudo transversal, descritivo, baseado em dados secundarios de 171 pacientes, submeti-

dos a biopsias hepaticas percutaneas, guiadas por ultrassonografia, realizadas no ICC, de fevereiro de 2010 a margo de 2015. Os dados quantitativos

obtidos foram apresentados em forma de nimeros absolutos ou percentuais, com énfase nas taxas de complicagdes, ocorridas nas primeiras seis horas

de observagdo hospitalar. Resultados — A acuracia geral foi de 96,4%. Encontramos uma taxa global de complicagdes de 2,3%, sendo que 75% delas

foram de natureza hemorragica. Nao verificamos a ocorréncia de 6bitos dentro do periodo de observagao pos-bidpsia. Conclusdo — A utilizagdo de

agulhas calibrosas, parece, de fato, estar relacionada a melhoria na acuracia diagnostica, com baixas taxas de complicagoes, sobretudo as hemorragicas,

contudo nao letais. No presente trabalho, a idade mostrou-se um fator modificador da acuracia.
DESCRITORES - Metastase neoplasica. Figado. Biopsia guiada por imagem, efeitos adversos. Ultrassonografia, métodos.
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ABSTRACT - Background — Gastritis is a very common disorder that is widely distributed worldwide, representing one of the most prevalent pathological

entities in Gastroenterology and Digestive Endoscopy. Objective — This study aims to analyze the correlation between the endoscopic findings and

the histological diagnosis of antral gastritis. Methods — In this study, 92 reports of upper digestive endoscopy were performed between November

2014 and January 2015, including biopsy of the antral gastric mucosa, comparing the endoscopic and histological findings, which were classified

according to the Sidney System. The 92 exams included 35 men and 57 women, ranging in age from 15 to 84 years. The most frequent indication was

epigastric pain. Results — Of the 92 examinations analyzed, the histological diagnosis of antral gastritis appeared in 75 exams, 59 endoscopic reports

contained the diagnosis of antral gastritis, and 33 endoscopic findings were normal. The kappa coefficient was 0.212 (P<0.05), indicating that there

was no significant agreement between the endoscopic findings and the histological diagnosis of antral gastritis. Conclusion — We conclude that histol-

ogy represents the gold standard method for the diagnosis of antral gastritis and that in daily clinical practice, biopsies should always be performed,

regardless of the endoscopic findings.
HEADINGS - Gastritis, diagnosis. Endoscopy. Gastric mucosa. Biopsy.

INTRODUCTION

The term gastritis was first used in 1728 by Stahl. There is
still controversy about the term gastritis, mainly due to the lack
of correlation between the clinical, endoscopic and histological
manifestations. Gastritis is a very common condition, with a wide
distribution worldwide, and its prevalence increases with age.
After the age of 60, the prevalence of gastritis varies from 50% to
100% and appears to be higher in low socioeconomic populations.
Its main etiological factor is Helicobacter pylori, which has high
incidence (approximately 50% in the world population) and is
marked by the presence of mucosal inflammation, representing the
stomach’s response to an injury". Histologically, gastritis exhibits
cellular lesion, regenerative process, inflammatory infiltration of
the mucosa and the presence of lymphoid follicles ®.

In the 1960s, the endoscopic era began with the introduction
of flexible endoscopy; later, with the introduction of the biopsy
channel in the appliances, directed collection of gastric mucosa
became possible. In 1990, a multidisciplinary committee developed
the Sydney Classification System with the aim to standardize the
different terminologies used, trying to define the endoscopic, his-
tological and etiological aspects whenever possible. In 1994, a new
consensus was held in Houston (i.e., the modified Sidney Classifica-
tion). The Sidney System for the classification of gastritis establishes
two major divisions that interact: histological and endoscopic!-?.

Histology includes the following findings: inflammation, inflam-
matory activity, glandular atrophy, intestinal metaplasia, dysplasia,
H. pylori detection, evolutionary characteristics (acute or chronic)

and gradation (mild, moderate, intense). Hematoxylin-eosin is the
stain used in microscopy. One of the practical consequences of this
system is the inclusion of endoscopic biopsies for investigation of
gastroduodenal disease?.

The diagnosis of gastritis can only be established by gastric bi-
opsy. At least five biopsy specimens are recommended: the large and
small curvatures of the distal antrum; the angular incisura; and the
anterior and posterior walls of the proximal body. Unfortunately,
the correlation between endoscopic and histological appearances
is weak. Endoscopy is usually used for the diagnosis of possible
causes of dyspepsia. In general practice, different aspects can be
found during endoscopy; however, there is no consensus on the
association of endoscopic gastric findings and histopathological
conditions®.

Although poor, correlations between endoscopic findings and
histological changes have been detected in many studies®®. Good
correlations were reported only in the severe types of gastritis or
normal endoscopy™’. Given the divergence between the studies
in the literature, the objective of this study was to evaluate the
degree of agreement between the endoscopic and histological re-
ports regarding the diagnosis of antral gastritis in upper digestive
endoscopy examinations.

METHODS

To accomplish this study, 250 histological reports conducted
between November of 2014 and January of 2015 were initially
collected, including products of biopsies of upper digestive en-
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doscopies and colonoscopies. From this initial group, reports that
presented biopsy material fragments of antral mucosa were selected
for convenience, for a total of 100 reports (initial sample). In this
selection, the reports referring to colonoscopies were excluded, as
were those that contained biopsies than those of antral gastric mu-
cosa. After the selection of the histological reports, we performed an
active search for the corresponding endoscopic reports, which were
stored on the report room computers. In this search, 08 endoscopic
reports were not found, requiring their exclusion and resulting in
a final sample of 92 reports for the study (n=92).

The endoscopic and histological reports were elaborated ac-
cording to the Sydney Classification. The Sidney System for the
classification of gastritis presents two major divisions that interact:
histological and endoscopic.

Endoscopic classifications included 1. Topography (pan gastri-
tis, body gastritis, antrum gastritis); 2. Category (enanthematous/
exudative, erosive flat and elevated, atrophic, hemorrhagic, reflux,
hyperplastic); and 3. Intensity (mild, moderate, marked)!?.

Histology included the following findings: inflammation,
inflammatory activity, glandular atrophy, intestinal metaplasia,
dysplasia, Helicobacter pylori detection, evolutionary character-
istics (acute or chronic) and gradation (mild, moderate, intense).
Hematoxylin-eosin was the stain used in microscopy. The following
data were analyzed and computed: age, sex, indication of the exam,
presence or absence of antral, endoscopic and histological gastritis
and presence or absence of H. pylori‘?,

Endoscopy

To perform the upper digestive endoscopy examinations, the
patients remained in absolute fast for a minimum period of 8
hours. After directed anamnesis and signing of the consent form,
the patients were referred to the examination room, where pulse
oximetry, noninvasive blood pressure (BP) and heart rate were
monitored. Patients were given simethicone (40 drops via oral) and
lidocaine spray (10 jets in the oropharynx). The exams were per-
formed with patients in left lateral decubitus and under superficial
venous sedation, administering midazolam 5 mg and fentanyl 50
mcg, reserving the use of propofol for selected cases. In the exams,
four fragments of gastric mucosa, two fragments of antrum (small
and large curvatures) and two fragments of gastric body (small and
large curvatures) were collected for biopsy material. The collected
fragments were placed in separate flasks containing 10% formalin
solution and then sent to the pathology laboratory!-4,

Data analysis

To determine whether the endoscopic findings corresponded to
the histological findings for antral gastritis, the kappa concordance
index test was performed, with a significance level of P<0.05. For
the data analysis, MEDCALC software was used.

RESULTS

Of the 92 patients included in the study, 57 were males and 35
females, ranging in age from 15 to 84 years. The most prevalent
indications were epigastric pain, pyrosis, dyspepsia and H. pylori
eradication control.

Regarding the endoscopic reports analyzed, 59 presented antral
gastritis, while 33 were normal. Upon analyzing the histopatho-
logical reports, 75 presented antral gastritis, while 17 were normal
(TABLE 1).

TABLE 1. Relationship between endoscopy and histology for the
diagnosis of antral gastritis.

Endoscopic and histological gastritis 49
Normal endoscopy and histology 7
Endoscopic gastritis with normal histology 10
Histological gastritis with normal endoscopy 26

Histological investigation of the presence of H. pylori was
performed in 90 patients: 42 had H. pylori infection, while 48 did
not present H. pylori (TABLE 2).

In this study, the kappa coefficient was applied to evaluate the
relationship of antral gastritis diagnosis between the endoscopic
and histological methods, with a value of 0.212 (confidence interval
[0.08-0.34] and P<0.05).

TABLE 2. Relationship between H. pylori infection and the presence of
endoscopic and histological gastritis.

Histopathology Endoscopy
H. pylori + — + _
Present 42 0 26 16
Absent 31 17 32 16
DISCUSSION

Some studies have shown that there is a poor correlation
between the endoscopic findings and the histological diagnosis
of gastritis. The aim of this study was to evaluate the correlation
between endoscopic and histological diagnosis of antral gastritis.

Data from 92 upper digestive endoscopies were examined in
an original study addressing the issue of concordance between
endoscopic and histological diagnoses of antral gastritis. The main
finding found in this study showed that there was a low correlation
between the endoscopic findings and the histological diagnosis,
which was demonstrated by the kappa index of 0.212. Because
agreement is generally considered substantial when associated with
a kappa index greater than 0.6, the value of 0.212 reflects a poor
correlation in this context>17.

Some studies have shown that there is a poor correlation
between endoscopic findings and histological diagnosis of gas-
tritis®¢11%, Kaur and Raj®, in a study to assess the correlation
between histological gastritis and endoscopic findings, showed
that there was a poor correlation between them. They concluded
that endoscopic findings are an unreliable predictor of histological
gastritis. A study by Fung et al.©in dyspeptic patients showed that
the endoscopic diagnosis was relatively imprecise in specific types of
gastritis. They showed that among 33 dyspeptic patients diagnosed
with endoscopic gastritis, histological confirmation was detected
in 3/9, 10/14 and 0/6 cases of chronic atrophic gastritis, chronic
(superficial) gastritis and acute gastritis, respectively. A study by
Redéen et al.?V in 488 adult individuals selected from a general
population showed that, except for the absence of visible vessels
and folds in the gastric body, endoscopic findings had very limited
value in the evaluation of histological gastritis. Calabrese et al.1%,

Arg Gastroenterol ® 2018. v. 55 n° 3 jul/set 213



Bertges ILC, Dibai FN, Bezerra G, Oliveira ES, Aarestrup FM, Bertges KR.

Comparison between the endoscopic findings and the histological diagnosis of antral gastritis

in a prospective study evaluating the correlation of endoscopic
findings with histological changes and H. pylori infection, showed
that the correlation between endoscopic findings and histological
diagnoses of gastritis was poor and concluded that biopsies were
mandatory in all patients. A study by Jonsson et al.?? in 210 dys-
peptic patients showed that the endoscopic diagnosis correlated
significantly with histological changes in the duodenal bulb, but
not in the stomach. A study by Elta et al.®® concluded that the
histological and endoscopic findings in the stomach of patients
with symptomatic erosive gastroduodenitis correlated poorly, while
there was good correlation in the duodenum.

One limitation of our study was that different medical profes-
sionals performed the endoscopies and the histopathological exams
in the referenced laboratory.

The main contribution of our study is that in clinical practice,
the endoscopic diagnosis of antral gastritis should always be con-
firmed by histology. Biopsies should always be performed regardless
of the endoscopic findings because they do not have such a high
cost, are easy to perform with a low complication rate and are
indispensable for diagnosis.

CONCLUSION

Our study showed that gastritis cannot be safely diagnosed by
endoscopy, assuming histology to be the gold standard method.
This conclusion is consistent with most studies in this field, and
we agree with other authors who have concluded that histology
is mandatory for accurate diagnosis. If the diagnosis of gastric
inflammation is of clinical relevance, biopsies should always be
performed, regardless of the endoscopic findings.
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RESUMO - Contexto — Gastrite ¢ uma afec¢do muito comum, de larga distribui¢io mundial, representando uma das entidades patologicas mais prev-
alentes em Gastroenterologia ¢ Endoscopia Digestiva. Objetivo — Este estudo tem por objetivo analisar a correlagio entre os achados endoscopicos
e o diagndstico histologico de gastrite antral. Métodos — Nesse estudo, foram analisados 92 laudos de endoscopia digestiva alta, realizados entre

novembro de 2014 e janeiro de 2015, que continham bidpsia de mucosa gastrica antral, comparando-se os achados endoscopicos e histologicos, que

foram classificados segundo o Sistema Sidney. Os 92 exames analisados englobaram 35 homens e 57 mulheres, com idade variando entre 15 e 84 anos.

A indicagdo mais frequente foi epigastralgia. Resultados — Dentre os 92 exames analisados, o diagndstico histologico de gastrite antral apareceu em 75

exames, sendo que 59 laudos endoscopicos continham o diagndstico de gastrite antral e 33 laudos endoscopicos foram normais. O coeficiente kappa

foi 0,212 com P<0,05, mostrando que nao ha concordancia significativa entre os achados endoscépicos e o diagnostico histologico de gastrite antral.

Conclusio — Concluimos que a histologia representa o método padrao-ouro para o diagndstico de gastrite antral, e que na pratica clinica diaria,

biopsias devem ser sempre realizadas, independente dos achados endoscopicos.
DESCRITORES - Gastrite, diagnostico. Endoscopia. Mucosa gastrica. Biopsia.
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ABSTRACT - Background — An association has been established between low serum values of vitamin D and inflammatory bowel disease. There is a

lack of evidence on whether this association is still observed in regions where sun exposure throughout the year is higher. Objective — To compare the
prevalence of vitamin D deficiency between inflammatory bowel disease patients and healthy controls. Methods — Inflammatory bowel disease patients
were consecutively enrolled as cases. Age and gender-matched healthy subjects who agreed to undertake a determination of serum vitamin D were
enrolled as controls. Demographic features, medical treatment, need for hospital admission at diagnosis, steroid treatment, smoking, need for surgical
treatment were evaluated as factors associated with vitamin D deficiency. Results — Overall, 59 patients with a diagnosis of either Crohn’s disease or
ulcerative colitis were enrolled, as well as 56 controls. Median age was 41 years (19-79) and 56% were male. Vitamin D deficiency was observed in
66.1% of inflammatory bowel disease patients versus 21.42% of healthy controls (OR 7.15 (3.1-16.48), P=0.001). Among inflammatory bowel disease
patients, male gender, disease duration, moderate-to-severe disease and hospital admission at the moment of diagnosis were found to be associated
with vitamin D deficiency. On multivariate analysis, only longer disease duration [(OR 1.01 (1-1.06)] and hospital admission at diagnosis [(OR 5.63
(1.01-31.61)] were found to be significantly associated with the latter. Conclusion — Vitamin D deficiency was more frequent among inflammatory bowel
disease patients. Longer disease duration and need for hospital admission at diagnosis were associated to vitamin D deficiency among these patients.

HEADINGS - Ulcerative colitis. Crohn’s disease. Vitamin D.

INTRODUCTION

Inflammatory bowel disease (IBD) is a group of immune-related
disorders that may affect different anatomical sites throughout the
digestive tract: as a matter of fact, two well-defined clinical entities
constitute the vast majority of IBD cases: Crohn’s disease (CD)
which can affect virtually any site of the digestive tract and can also
involve different layers of the gastrointestinal wall and ulcerative
colitis (UC), which affects only the mucosa and is distributed solely
throughout the colon.

The etiology of IBD is not well understood. It is believed that
they derive from an aberrant chronic immune response towards an
unknown luminal antigen, in genetically-predisposed subjects®.
As a consequence, there is a myriad of both pro-inflammatory
and anti-inflammatory biologic agents which are inappropriately
secreted or inactivated among IBD subjects®.

Vitamin D3 - or cholecalciferol — is a liposoluble vitamin
which has been classically related to phosphocalcic metabolism®.
However, in recent years a considerable amount of evidence has
suggested that vitamin D3 has several important immunological
functions: it can promote lymphocyte differentiation, can induce
interleukin-10 production as well as decrease the production of
pro-inflammatory cytokines such as Interferon y©.

Several studies of different methodological nature have sug-
gested that vitamin D3 deficiency may have a significant role in

terms of the magnitude of the inflammatory response observed
among IBD patients. For instance, there seems to be a correlation
between vitamin D3 values in serum and the severity of the inflam-
matory response among CD patients®. This correlation has also
been observed among UC patients.

Asitis known, vitamin D3 activity is related to solar exposure”.
Most of the evidence regarding vitamin D3 and IBD comes from
Northern Hemisphere countries, in which solar exposure and thus
vitamin D deficiency can be a prevalent condition. Coincidentally,
IBD incidence is slightly higher in many countries from the North-
ern Hemisphere than from the Southern Hemisphere.

There is also a lack of local evidence regarding the prevalence
of vitamin D deficiency among IBD patients and possible risk fac-
tors that could be potentially associated with vitamin D deficiency.
Hence, we sought to compare vitamin D3 serum values between a
cohort of IBD patients versus healthy volunteers and to determine
which clinical features among IBD patients were linked to a higher
odds of low vitamin D values.

METHODS

Study design and population

A cross-sectional study was undertaken. The study protocol
was properly reviewed and approved by our Institution’s Internal
Review Board. Adult patients with a diagnosis of either UC or
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CD were consecutively enrolled from June 2014 to January 2016.
The vast majority of these patients were initially diagnosed and
followed up on a regular basis at our Institution — only 5% (n=3)
of these patients were referred for treatment from another Insti-
tution. Also, age and gender-matched asymptomatic individuals
were enrolled for vitamin D determination; these were regarded as
controls. We excluded patients with conditions that can be associ-
ated with vitamin D deficiency: cirrhosis, chronic kidney disease,
hypoparathyroidism.

Outcome measures

After signing informed consent, both cases and controls were
subject to a blood extraction to determine serum vitamin D3
levels. A cutoff value of 30 ng/mL was considered for the defini-
tion of vitamin D deficiency. Vitamin D3 levels were compared
between cases and controls. The proportion of IBD patients with
vitamin D deficiency was estimated. The following variables were
registered and compared between IBD patients with and without
vitamin D deficiency: age, gender, disease distribution, disease
duration, need for hospital admission at diagnosis, smoking,
need for biological therapy, steroid treatment, clinical severity
at the moment of vitamin D determination. For the latter, either
Crohn’s Disease Activity Index (CDAI) or Mayo score were used:
moderate-to-severe disease were defined as a CDAI >220 and
Mayo score >6.

Statistical analysis

Stata software was used for this purpose (v11.1, Statacorp,
College Station, Texas, USA). Categorical variables were described
as percentages; numerical variables were described as mean with
their standard deviation or —in cases of non-parametrical variables,
as median with their range. For the comparison of categorical
variables, Fisher exact test was used. In the case of numerical vari-
ables, either Student t test or Mann-Whitney test were used. Odds
Ratios (OR) with their corresponding 95% Confidence Intervals
(95%CI) were estimated. A univariate analysis was performed to
determine the variables significantly associated with vitamin D
deficiency among IBD patients, followed by a multivariate analysis
including all variables with a p value of less than 0.1 on univariate
analysis. Multivariate analysis was performed following a logistic
regression model.

RESULTS

From June 2014 to January 2016, 59 patients with a diagnosis
of either CD or UC were consecutively enrolled as cases, as well
as 56 healthy controls. All patients undertook serum vitamin D
determination. Clinical characteristics of IBD patients are shown
in TABLE 1. Median age was 41 years (19-79) and 56% (n=33) were
male. Overall, 76.27% (n=45) had a diagnosis of UC and 23.73%
(n=14) of CD; 34% (n=20) were receiving immunomodulatory
treatment with either azathioprine or 6-mercaptopurine, whereas
23.73% (n=14) were under concomitant treatment with biologics.

Vitamin D deficiency was observed in 66.1% (n=39) of IBD
patients versus 21.42% (n=12) of healthy controls (OR 7.15 (3.1-
16.48), p 0.001), as shown in FIGURE 1. Mean vitamin D values
were 23.51£9.3 UI/mL and 38.5£7.6 UI/mL, respectively (P<0.05).
FIGURE 2 shows the comparison of vitamin D deficiency between
UC and CD patients, showing no significant differences in terms
of vitamin D deficiency (P=0.2).

TABLE 1. Main characteristics of patients with inflammatory bowel disease.

% (n/N)
Age 41 (19-79)
Gender (%M) 56 (33/59)
Diagnosis

76.27 (45/59)
23.73 (14/59)
31 (16-64)

Ulcerative colitis
Crohn’s disease
Age at diagnosis

Disease extension
Crohn'’s disease

Ileal 14.28 (2/14)
28.57 (4/14)
57.15 (8/14)

Ileocolonic

Colonic
Ulcerative colitis
15.55 (7/45)

20 (9/45)
64.45 (29/45)

Rectal

Left-sided colitis

Extensive colitis
Smoking 13.56 (8/59)
Treatment with 5-ASA
Crohn'’s disease 78.57 (11/14)
Ulcerative colitis 97.78 (44/45)
Need for steroid treatment
Crohn’s disease 85.71 (12/14)
Ulcerative colitis 66.67 (30/45)
Treatment with immunomodulator
42.85 (6/14)
31.11 (14/45)

Crohn'’s disease
Ulcerative colitis

Treatment with biologics
50 (7/14)
15.55 (7/45)

Crohn’s disease

Ulcerative colitis

Need for admission at diagnosis 27.11 (16/59)
Need for surgical treatment

21.42 (3/14)
6.66 (3/45)

Crohn'’s disease
Ulcerative colitis

M Vitamin D Deficiency
100

90

80
70 66.11

60
50
40
30
20
10

0

21.42

IBD Patients

Healthy Controls

FIGURE 1. Comparison of vitamin D deficiency between inflammatory
bowel disease patients and healthy controls.
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FIGURE 2. Comparison of vitamin D deficiency between ulcerative colitis
and Crohn'’s disease patients.

When analyzing the features among IBD patients significantly
related to vitamin D deficiency (TABLE 2), male gender (53.85% vs
25%, P=0.04), longer disease duration [12 (4-22) vs 8 (2-16) years,
P=0.05], need for steroid treatment (79.49% vs 55%, P=0.05),
moderate-to-severe disease activity at the moment of vitamin D
serum determination (69.23% vs 35%, p 0.01) and hospital admis-
sion at the moment of diagnosis (35.91% vs 10%, P=0.03) were
found to be associated. On multivariate analysis (TABLE 3), only
longer disease duration [(OR 1.01 (1-1.06)] and hospital admission
at diagnosis [(OR 5.63 (1.01-31.61)] were found to be independently
associated with vitamin D deficiency.

TABLE 2. Comparison of Clinical Features between IBD patients with
and without Vitamin D deficiency.

X . Normal
Viemin D itamin D OR »
.0 /Nil values (95%CI)
> (%, n/N)
42 45
Age (20-62) (18-69) N/A 0.27
53.85 25 3.5
Gender (%M) (21/39) (51200 (1.06-11.52) 004
Hospital
o 35.91 10 5
admission on 0.03
diagnosis (14/39) (2/20) (1.2-27.02)
Need for steroid 79.49 55 3.17 0.05
treatment (31/39) (11/20) (1-10.81) ’
Disease durati 12 8 N/A 0.05
isease duration (4-22) 2-16) .
Need for
X A 28.21 15 2.22
biological 0.25
creatment (11/39) (3/20) (0.52-9.39)
. 12.82 15 0.83
Smoking (5/39) (20)  (0.17-396 OB
Moderate-to-
. 69.23 35 4.17
severe disease 0.01
activity* (27/39) (7/20) (1.33-13.11)
Need for surgical 12.82 10 1.32 07
treatment (5/39) (2/20) (0.23-7.63) ’

*At the moment of vitamin D determination.
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o . TABLE 3. Multivariate analysis results.

% M Vitamin D Deficiency
% 78.57 Variable OR (CI 95%)
70 62.22 Gender 3.3(0.56-19.58)
60
o Hospital admission on diagnosis* 5.63(1.01-31.61)
40 Need for steroid treatment 2.71 (0.68-10.83)
30
20 Disease duration® 1.01 (1-1.06)
10 Moderate-to-severe disease activity at the 2.37 (0.7-8.26)

0 e D moment of vitamin D determination

*Significant values from a statistical point of view.

DISCUSSION

Our study confirms the increased prevalence of vitamin D de-
ficiency among IBD patients as well as its association with certain
features showing disease activity and severity. These findings are
consistent with what other authors have suggested in previously
published papers®19,

It is well known that vitamin D exerts a significant function
regulating the phosphocalcic metabolism; its deficiency is a key
component of osteopenia and osteoporosis — a common finding
among IBD patients'V. However, growing evidence point towards
other key functions vitamin D has, such as anti-inflammatory,
anti-proliferative as well as anti-apoptotic functions’?. Vitamin
D can modulate both adaptive and innate immune response by
means of its influence on T and B lymphocytes as well as dendritic
cell and macrophage function: these cells can express vitamin D
receptors on its surface, which can bind cholecalciferol and 25
(OH)-cholecalciferol and turn them into 1,25 (OH)-cholecalciferol,
an active metabolite with autocrine and paracrine actions. Vitamin
D3 has been shown to suppress Th1 lymphocytic response, lead-
ing to a decrease in the excretion of pro-inflammatory cytokines
such as interferon vy, interleukin-2 and tumor necrosis factor a1,

Additionally, vitamin D inhibits dendritic cell differentiation¥;
furthermore, dendritic cells can induce the conversion of 25-OH
cholecalciferol into 1,25 OH-cholecalciferol, which in turn helps
promote monocyte differentiation as well as CD4+ inhibition. The
evidence derived from experimental models have proved a crucial
association between chronic inflammation and vitamin D. However,
these models do not necessarily prove a causal association between
vitamin D deficiency and IBD, nor it answers the therapeutic benefit
of vitamin D administration among IBD patients.

Our results show a significant difference in terms of mean
serum vitamin D concentration between IBD patients and other-
wise healthy controls. This finding has been previously observed
in several observational studies®!?, However, the vast majority
of such studies were undertaken in geographical locations where
both vitamin D deficiency and IBD incidence are relatively high;
this could lead to a potential association bias, a bias that can be
avoided with data from geographical places where sun exposure
— and consequently, vitamin D levels — are higher. There is a rela-
tive lack of evidence from mild-temperature places such as South
American countries.

We have found some relevant clinical features that IBD patients
with vitamin D deficiency show. It is interesting that, on univariate
analysis, key factors related to a more severe disease — in both CD
as well as UC — such as need for steroid treatment during disease
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evolution, disease duration, moderate-to-severe disease activity
at the moment of vitamin D determination and need for hospital
admission at the moment of diagnosis were significantly related to
vitamin D deficiency. On multivariate analysis, the need for hospital
admission at the moment of IBD diagnosis as well as the disease
duration were independently associated with the odds of vitamin
D deficiency. These findings could have two potentially feasible
explanations. First of all, the probable relationship between the
degree of vitamin D deficiency and IBD severity; for instance,
among CD patients, those with need for surgical resection, or gas-
trointestinal stenosis, or need for steroid treatment at the moment
of diagnosis were significantly related to a more profound vitamin
D deficiency>'®. Additionally, those IBD patients on remission fail
to show a similar prevalence of vitamin D deficiency than patients
with active disease. These observations support the idea that the
absence of vitamin D anti-inflammatory properties enhance IBD
inflammatory activity and thus become a risk factor of a more
severe disease course.

On the other hand, the association between vitamin D de-
ficiency and disease severity may be due to the intermittent or
continuous exposure to high doses of steroids that these patients
may have. Most patients who require admission, especially at the
time of diagnosis, may receive intravenous steroids, which are
then switched to orally administered steroids; it could also be
argued that those patients with longer duration of disease may
experience a higher amount of relapses and thus, may receive a
non-neglectable amount of steroids. As it has been demonstrated

by Skversky et al.1”?, chronic exposure to steroids constitutes an
independent predictor of severe vitamin D deficiency. The ques-
tion, hence, is whether vitamin D deficiency is a cause of a more
severe disease or instead, vitamin D deficiency is a consequence of
the inevitable exposure to medications that patients with a more
severe evolution suffer — a question that observational studies like
ours do not fully address.

Limitations should be mentioned. Mainly, sample size was
relatively small, with a rather low proportion of patients with severe
disease, as witnessed by the relatively low proportion of patients
who required biological treatment and/or surgical interventions.
This could underestimate the true weight that the latter may have
as predictors of vitamin D deficiency. On the other hand, this is one
of the few studies on the subject performed in a South American
setting, apart from a recently published study by Kotze et al.(®,

In conclusion, we found a higher prevalence of vitamin D de-
ficiency among IBD subjects when compared to healthy controls.
Moreover, both hospital admission at the moment of diagnosis
as well as longer disease duration were found to be significantly
associated with the odds of showing vitamin D deficiency among
IBD patients, regardless of their disease activity and severity.
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RESUMO - Contexto — Uma associagio foi estabelecida entre os baixos valores séricos de vitamina D e doenga inflamatoria intestinal. Falta evidéncia se

esta associagao ainda é observada em regides onde a exposi¢do ao sol durante todo o ano ¢ maior. Objetivo — Comparar a prevaléncia de deficiéncia de
vitamina D entre pacientes com doenga inflamatoéria intestinal e individuos controles saudaveis. Métodos — Pacientes com doenga inflamatoria intestinal
foram consecutivamente selecionados. Individuos saudaveis combinados da mesma idade e género que concordaram em fornecer uma determinagao
da vitamina D do soro foram considerados como controles. Caracteristicas demograficas, tratamento médico, necessidade de admissdo hospitalar
no diagnostico, tratamento de esteroides, tabagismo, necessidade de tratamento cirtrgico foram avaliados como fatores associados a deficiéncia de
vitamina D. Resultados — No geral, 59 pacientes com diagnodstico de doenga de Crohn ou colite ulcerosa foram observados, bem como 56 controles.
A idade mediana era de 41 anos (19-79) e 56% eram do sexo masculino. A deficiéncia de vitamina D foi observada em 66,1% dos pacientes com
doenga inflamatoria intestinal versus 21,42% dos controles saudaveis (OR 7,15 (3.1-16.48), P=0,001). Entre os pacientes com doenca inflamatdria
intestinal, sexo masculino, duragdo da doenga, doenca de moderada a severa e admissdo hospitalar no momento do diagnostico foram associados
com a deficiéncia de vitamina D. Na analise multivariada, apenas a duragao da doenga [(OR 1; 1 (1-1,06)] e a admissao hospitalar no diagndstico
[(OR 5,63 (1,01-31,61)] foram encontradas significativamente associadas ao tltimo. Conclusdo — A deficiéncia de vitamina D foi mais frequente entre
os pacientes com doenga inflamatoria intestinal. Maior duragao da doenca e necessidade de admissao hospitalar no diagnostico foram associadas a
deficiéncia de vitamina D entre esses pacientes.

DESCRITORES - Colite ulcerativa. Doenga de Crohn. Vitamina D.
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Usefulness of gastric submucosal dissection depth
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ABSTRACT - Background — Endoscopic submucosal dissection (ESD) is a complex endoscopic procedure, with high rates of adverse events and technical
difficulties. To overcome that problem, many training centers published the importance of animal models for skill acquirement in ESD. However, no
study has used the submucosal dissection depth (DSUB) as a parameter to evaluate the learning curve in ESD, which might be a relevant factor since
an optimal resection plane is important to achieve a curative resection and avoid intraoperative complications. Objective — This study aimed to assess
ESD skill acquirement after short-term training sessions by evaluating the submucosal dissection depth (DSUB) and the association with adverse
events. Methods — This experimental study included 25 experienced endoscopists in therapeuthic procedures (>5years) and 75 specimens resected by
ESD (three resections / endoscopist). Learning parameters (resection time, size, en bloc resection rate, bleeding, perforation and submucosal dissection
depth) were prospectively evaluated. The percentages of DSUB of all specimens resected were calculated. Results — All specimens were resected from
the gastric body (n=75). The mean size of the resected specimens was 23.97+7.2 mm. The number of adverse events, including bleeding, perforation,
and death, were 17 (22.67%), 3 (4%), and 0 cases, respectively. The average mean time by the third dissection decreased from 28.44+9.73 to 18.72%8.81
min (P<0.001). The proportion of DSUB in the bleeding and non-bleeding group were respectively 37.97%%21.13% and 68.66%%23.99%, indicating a
significant association between DSUB and bleeding incidence (P£<0.001). The ROC curve analysis indicated a cut-off point of 61% (sensitivity, 64%;
specificity, 94%) of submucosal dissection depth associated with bleeding. Therefore, when ESD was performed at a depth of >61% of the submucosal
layer, the risk for bleeding during the procedure decreased (PPV, 0.97; 95% CI, 0.85-0.99). Conclusion — Improvement in the learning curve in ESD
and a better cognitive ability were seen by the third dissection in these short term training courses. And a significant association between DSUB and
the risk of bleeding.

HEADINGS - Endoscopic mucosal resection, education. Gastric mucosa. Gastroscopy. Treatment outcome.

INTRODUCTION

Endoscopic submucosal dissection (ESD) has been gaining
acceptance in several countries(-); however, the difficulty level
combined with adverse events, such as bleeding and perforation,
limit the use of ESD by endoscopists. The risk of adverse events
depends on the experience and expertise of the operator, patient
comorbidities (e.g., hypertension, diabetes, bleeding disorders,
anticoagulant use), and factors intrinsic to lesions such as the
location, size, and degree of submucosal invasion®.

In Japan, it is believed that beginners of ESD can achieve ac-
ceptable expertise levels after performing 20 to 30 resections®-!2.
This teaching method is difficult to replicate in western countries
because of the low incidence of gastric cancer, which limits the
learning curve in ESD.

Considering the importance of learning ESD, most western
countries proposed ESD training in experimental animals before
performing it in humans®.

In several studies on ESD training that used in vivo and ex
vivo animal models, the assessment of skill acquisition is based on
the analysis of variables such as resection time, en bloc resection,
complete lateral margin resection, bleeding and perforation-1b,

The analysis of these parameters is essential but does not
include the resection depth of the gastric submucosa. This is an
important factor because endoscopic treatment of EGC is only ac-
ceptable when the lesion extends below 500 pm into the submucosa.
[i.e., to the first submucosal (SM1) layer]. Therefore, the resection
depth should reach at least the SM1 layer(2,

This concept should be considered to achieve an optimal resec-
tion plane and consequently, curative resection.

In addition, there may be an association between the submu-
cosal dissection depth (DSUB) and the risk for bleeding(314. This
raises the concern about whether DSUB is an important factor to
be analyzed during ESD training in live porcine models.

The primary objective is to evaluate the knowledge gain on
short-term training courses in ESD, by using DSUB and other
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known parameters such as resection time, volume of submucosal
injection, en bloc resection rate, specimen size, and adverse events
(bleeding and perforation).

The secondary objective is to evaluate the association between
DSUB and the risk of adverse events (bleeding and perforation).

METHODS

This experimental study was conducted between July 2011 and
July 2013 at the Gastrointestinal Endoscopy Unit (Gastroenterol-
ogy Department), Experimental Surgery Division and Department
of Pathology (LIMOS) of the University of Sdo Paulo Medical
School.

Selection of participants

A questionnaire was given to all physician participants to as-
sess the years of medical practice; specialty; years of endoscopy
experience; number of endoscopies, colonoscopies and endoscopic
retrograde cholangiopancreatography (ERCPs) examinations per-
formed/ year and previous experience of ESD. Voluntary informed
consent was signed by all participants.

Inclusion criteria

- Medical professional with a specialization in endoscopy.

- Minimum experience of 5 years in endoscopy.

- Experience in advanced therapeutic endoscopic techniques.
- No previous experience in ESD.

Exclusion criteria

- Execution of ESD in different parts of the gastric body.

- Use of a technique different from the standard technique
- Failure to fill out the questionnaire

- Specimens that were missing, unlabeled or defective

Endoscopic submucosal dissection training technique in
live porcine models

Gastric lesions were simulated in a live porcine model by aspi-
rating the gastric mucosa using a distal attachment cap (Olympus
D-201-10704), which was inserted into the tip of the endoscope.
For a uniform analysis, all lesions were created at the gastric body.

The technique, standardized by Hosokawa et al.(!9 begins with
circumferential marking of the lesion (FIGURE 1A) using a needle
knife (Olympus, KD-620LR) at a distance of approximately 2 to 3
mm outside the lesion. This circumferential marking was performed
using electrocautery in coagulation mode (soft coagulation, 30 W).

A solution containing 20% mannitol and indigo carmine was
injected into the submucosa using a 23-gauge sclerosis catheter
(Olympus NM-200L-0423) to form a submucosal cushion and
enable appropriate elevation of the lesion (FIGURE 1B).

Using a needle knife and electrocautery (Endocut, 40 W), a
pre-incision was made approximately 1 to 2 mm outside the marked
area. An IT-Knife (KD-611L) was inserted into the pre-incision so
that the submucosal dissection outside the demarcated area would
encircle the entire lesion (FIGURES 1C, 1D, 1E). Submucosal
dissection was performed until the lesion was completely resected
(FIGURES 1F,1G,1H).

The resected specimen was removed using a foreign body
forceps (Olympus GF-47L-1), stretched and fixed with pins on a
Styrofoam plate, and subsequently transferred to a container with
10% formalin solution. The specimens were labeled regarding the
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gastric region resected, operator name, and the number of the op-
erating table. Specimens that were missing, unlabeled, or defective
were not eligible for the study. Pathologists were blinded to any
information regarding the resected specimens or the outcomes
during ESD training.

In this study, intraprocedural bleeding is defined as any visible
bleeding episode that develops during the submucosal dissection. In
the event of intraprocedural bleeding, the methods of choice used
for hemostasis were endoscopic clips (Olympus HX-610-090 and
135), electrocautery, or injection methods. The injection method of
choice was adrenaline combined with saline solution of 1:10,000
or 1:20,000. Postprocedural bleeding was not assessed since the
porcine models would be euthanized soon after the procedure. In
cases of perforation, the treatment involved the use of metal clips
(Olympus HX-135 and 610-090).

Laparotomy for gastric wall samples

After endoscopic resections were done, laparotomy was con-
ducted to obtain a transmural sample of the gastric wall (greater
curvature of the body) of each live pig used in the study as a
reference (control group) to estimate the depth of submucosal
resection by ESD.

Histological examination and measurement of the gastric layer

Histopathological examination of the resected specimens was
performed using hematoxylin and eosin staining.

The thickness of each gastric layer was measured using
stereological techniques. Stereology is a set of methods used to
quantify morphological structures enabling the interpretation of
solid structures using two-dimensional images (e.g., tissue sections,
radiological images, and ultrasound images).

Stereology has some advantages over traditional measure-
ment methods. Conventional methods measure two-dimensional
images, such as the direct measurement of a histological section
in micrometers, using a microscope. In contrast, stereological
techniques enable the estimation of volume, density, area, number
of cells, and other data in a three-dimensional format using two-
dimensional information of the target object. Therefore, several
statistical and geometrical analyses may be performed (e.g., sample
size, uniform randomization of the sectioned areas, and isotropy)
while maintaining statistical rigor. The advantage of stereological

e 8 F ) G H
FIGURE 1. Schematic representation of the endoscopic submucosal dissec-
tion (ESD) technique. A) Marking of the lesion; B) Submucosal injection;
C, D, E) Pre-cut and circunferencial incision; F, G) Submucosal dissec-
tion; H) Complete resection. [Source: Gastrointestinal Endoscopy Unit
University of Sio Paulo Medical School (photos) and Hosokawa et al.'}.
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studies is the production of numerical (objective) results, with good
reproducibility and rapid assessment, in addition to the low cost
of the equipment used(6

Nyengaard et al.0” described the applicability of these methods
in estimating the number of cells, total volume, and average length
of stomach in rats using histological images of the gastric wall.

Stereological techniques are often used in experimental neuro-
science studies, particularly those of brain areas that are inacces-
sible by other methods, for the accurate quantification of volume,
area, and spatial distribution of neural cells'®, making this method
practical and feasible for measuring the area of gastric layers.

In this study, the measurement of the gastric layer area was
performed by evaluating the area percentage (Av,,,,) of each com-
partment using a point counting method!. The tissue sections with
the deepest dissection depth of each specimen were chosen for this
analysis (2P, ) and compared with gastric transmural samples
(2P, obtained on the same area where ESD was performed. For
this purpose, photomicrographs of tissue section were created, with
a magnification of 4X, and a point test system was superimposed
on the images. The incident points on each of the compartments of
interest were differentially counted, and A, (%2 was calculated
using the following formula®:

Av___ =3P

comp comp'

Where, 2P is the sum of the number of incident points
in one compartment.

2Py, is the sum of the number of incident points in all
compartments of the gastric wall.

/3P, (1)

The software program Image J was used for all counts and
measurements. Each counter type is shown in the left column and
corresponds to one of the layers evaluated (FIGURE 2).
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FIGURE 2. Representation of counting the incident points using Image J
[Source: Experimental Air Pollution Laboratory, Department of Pathology
(LIM 05) FMUSP}.

Initial sample

Twenty five endoscopists were eligible for the study and they
were divided into eight groups (3-4 participants/ group). Each group
had two to three live porcine models available for a 1-day train-
ing session. Each endoscopist performed at least three resections.
Seventeen live porcine models were used for the study. A total of
92 specimens (17 operated transmural sample and 75 resected by
ESD) eligible for the study (FIGURE 3).

25 Endoscopists

J

4 N\
7 Groups of 4 participants
1 Group of 4 participants

N J

| <

[ 92 specimens resected j

%

17 operated
75 resected by ESD transmural samples
(control)

FIGURE 3. Schematic representation of number of participants, resected
specimens and live porcine models.

Study flowchart

The study was divided into two phases, corresponding to dif-
ferent assessment periods. The objective of phase 1 was to evaluate
training in dissections performed by each participant during ESD.
Phase 2 included the histological analysis of the resected specimens
(FIGURE 4).

Endoscopic
Participant > Resectios
Live Pig [: (ESD) \ Histological ,_Control
Instructor Specimens  Specimen
< > 4t >
Phase 1 Phase 2

FIGURE 4. Schematic representation of the study phases.

ESD training evaluation (phase 1)

The day before the endoscopic dissections, all participants re-
ceived a 4-hour lecture on the key points of ESD. The lecture was
given by an experienced endoscopist (>300 cases of gastric ESD).
Videos were also presented to demonstrate ESD cases previously
performed by the lecturer.

The lecturer gave a practical demonstration of how to execute
endoscopic dissection using a live porcine model. Subsequently,
each subject performed a minimum of three endoscopic resections.
All procedures were performed at the gastric body and under the
supervision of experts.

Each trainee performed all resections on the same day. After all
participants of each group finished the first resection, they would
start the second resection, and so on. None of them were instructed
to perform deeper resections.

The variables of interest collected after each resection are as
follow: resection time (ATR: min) starting from the marking of the
lesion to the end of submucosal dissection; volume of submucosal
injection (mL); size of the resected specimen (mm); location of the
lesion; and incidence of bleeding, perforation and death.
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These variables were defined according to current medical
literature as criteria of technical proficiency:611:2027, The variables
were collected by an independent observer after each dissection:
first (D1), second (D2), and third (D3). Thus, the outcome of phase
1 was to evaluate ESD training in a live porcine model using the
aforementioned technical criteria.

Submucosal dissection depth (phase 2)

The thickness of the gastric wall varies among live pigs. There-
fore, to enable the assessment of endoscopic resection depth, gastric
transmural samples were collected (laparotomy) in the same area
where endoscopic resections were performed. The submucosal
compartments of these samples (control specimen) were used as a
parameter to evaluate how deep the endoscopic resection has been
taken i.e, submucosal dissection depth (FIGURE 95). After the
resection, the specimen were fixed and forwarded to the Pathology
Department with no further information about the endoscopic
dissection outcomes on phase I and II or any other information
about the resected specimens on D1, D2 and D3. The pathologists
were instructed to analyse and measure the submucosal dissection
depth only.

The primary outcome assessed in this phase was to evaluate
the association between DSUB and variables collected in phase 1.

- M. o

FIGURE 5. Photomicrographs of cross-sections of the gastric wall of
pigs after resection. A) Transmural specimen resected by surgery (control
specimen). B) Specimen endoscopically resected using ESD in the same
pig. Identification of gastric compartments (layers). M: mucosa; MM:
muscularis mucosa; SM: submucosa; Mm: muscle {Source: Experimental
Air Pollution Laboratory, Department of Pathology (LIM 05) FMUSP}.

Ethical considerations, anesthesia, and euthanasia

The study was approved by the Ethics Committee on Animal
Use and the Research Ethics Committee of the University of Sao
Paulo Medical School. Male and female domestic pigs of a hybrid
breed (Landrace x Pietran X Duroc), with an average weight of
20%2 kg, were used in this study and previously subjected to a
veterinary evaluation to rule out any obvious clinical infectious
diseases. The procedure was performed under general anesthesia.
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During the procedure, temperature, oxygen saturation, and heart
rate were monitored®2),

After the endoscopic procedure, the animals were euthanized by
a method recommended by the Federation of Laboratory Animal
Science Associations and Guidelines on Euthanasia@%3),

Statistical analysis

Quantitative variables were presented as mean * standard de-
viation; and all qualitative variables were presented as frequencies
(%) with 95% confidence interval (CI) calculated. Median values
were given for outliers.

Non-parametric analysis of variance for repeated measures
was used to evaluate the effect of repeating dissections over time®).
Measurements assessed at baseline (D1) and in the final dissection
(D3) were compared using the non-parametric Dunnett test®2,

The association among the factors involved in complications
was evaluated using the Mann—Whitney test for quantitative varia-
bles and Fisher’s exact test for qualitative variables.

Finally, based on the submucosal dissection depth receiver
operation characteristic (ROC) curve analysis was performed to
determine the optimal depth necessary to reduce the risk of bleed-
ing, calculating the area under the ROC curve (AUC). A cut-off
point was estimated using the Youden- Index to maximize the
sensitivity and specificity desirable to create the test (maximum=
sensitivity + specificity-1), so that an “optimal cut-off” point
with a maximal sensitivity and specificity could be determined
on the ROC curve. Subsequently, 95% ClIs were calculated for all
diagnostic measures: AUC, sensitivity, specificity, and positive and
negative predictive values.

P values of <0.05 were considered statistically significant. All
statistical analyses were performed using the software program R
version 3.1.263),

RESULTS

A total of 92 specimens (75 ESDs and 17 control specimens)
were resected and included in the study. The mean size of the re-
sected specimens was 23.97+7.2 mm.

Specimens were resected from the greater curvature and anterior
wall of the gastric body. The resection mean time was 23.97+11.74
minutes.

In addition, 94.67% en bloc resections were performed, and
specimen fragmentation occurred in four (5.33%) cases.

The adverse events were divided into two types: intraprocedural
bleeding [17 (22.67%) cases] and perforation [3 (4%) cases]. There
were no cases of death.

Assessment of ESD learning

*Trend analysis

The trend analysis of variables enabled the observation of the
effect of repeating the dissections (from D1 to D3). Interestingly,
deepening of the submucosal resection was seen during the study
but resection time and bleeding rate were the most significant
trend. (TABLE 1).

Variables of interest versus adverse events

* Bleeding

There were 17 cases (22.67%) of bleeding among the 75 resec-
tions. The association between the variables of interest and the
presence or absence of bleeding was analyzed (TABLE 2).
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TABLE 1. Values of the variables analyzed in D1, D2, and D3.

D1 (n=25) D2 (n=25) D3 (n=25) P value
Resection time (min)* 28.44 + 9.73 24.76 + 14.24 18.72 + 8.81 <0.001
Injection volume (mL)* 25.24 + 13.17 21.16 + 13.36 23.72 + 15.34 0.241
Size (mm)* 22.68 + 6.89 22.6 £+ 7.33 26.64 + 6.9 0.17
. 8 (32%) 5 (20%) 4(16%)
Bleeding (%) (17.18-51.78) (8.56-39.71) (5.95-35.43) 0.047
. 3 (12%)
o
Perforation (%) 0(0%) 0(0%) (3.49-30.99) 0.07
. 1 (4%) 1 (4%) 2 (8%)
Fragmented specimens (% )** (0-21.43) (0-21.43) (1.24-26.34) 0.77
Submucosal dissection depth (%)* 53.5 = 23.76 61.8 + 26.47 69.82 + 27.86 0.073

*Values are expressed as mean = standard deviation. **Values with 95% confidence interval.

TABLE 2. Association between the variables of interest and bleeding.

Bleeding No Bleeding

(n=17) (n=58) B

Resection time (min)* 25.71 £ 10.82 23.47 £ 12.04 0.339
Submucosal injection (mL)* 22.29 + 13.28 23.69 = 14.18 0.704
Fragmented specimens (%) 0 6.9 1.0

Em bloc resected

specimens (%) 100 93.1 1.0

*Values are expressed as mean =+ standard deviation (SD).

Factors, such as resection time (P=0.339), volume of submu-
cosal injection to lift the lesion (P=0.704), and specimen frag-
mentation during resection (P=1) did not influence the risk of
intraoperative bleeding (TABLE 2).

* Perforation

There were three (4%) cases of perforation among the 75
resections. These cases occurred in D3. In addition, there was no
significant association among resection time (P=0.344), volume
of the submucosal injection (P=0.223), specimen fragmentation
(P=0.154), and perforation risk during resection (TABLE 3).

TABLE 3. Association between the variables of interest and perforation.

Perforation Non perforation

(n=3) (n=72) P
Resection time (min)* 1723839 = 2425 +11.9 0.344
Submucosal injection (mL)* 15 + 2.65 23.72 + 14.08 0.223
Fragmented specimens (%) 33.33 4.17 0.154
En bloc resected 66.67 95.83 0.154

specimens (%)

*Values are expressed as mean + standard deviation (SD).

e Submucosal dissection depth

Histological analysis of the submucosa enabled the measure-
ment of Dg;, and the association between Dy, and adverse events.
No significant results in the comparative analysis between perfora-
tion and the depth of submucosal dissection were seen (P=0.324)
due to few cases of perforation (n=3).

Other variables such as resection time and submucosal injection
volume were compared with Dg; showing a non-associable trend
between these factors.

On the other hand, significant association between Dg;, and
bleeding risk during the procedure was seen (P<0.001). The D,
mean value in the bleeding group was 37.97%%21.13 % and the
non-bleeding group was 68.66%%23.99%.

Few outliers were seen, so calculating the median value was
preferable where submucosal dissection depth were significantly
different between the bleeding and non-bleeding groups, corre-
sponding to 27.95% and 73.11%, respectively (FIGURE 6).

120
|

40
I

Percentage of submucosal dissection depth
(%)
20 4]
1 ]

0
L

Bleeding

FIGURE 6. Sample distribution between bleeding and non-bleeding
group.
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* ROC curve analysis

Based on the submucosal dissection depth, ROC curve analysis
was performed to determine the optimal depth necessary to reduce
the risk of intraprocedural bleeding and the AUC was calculated.
According to this analysis, the point with the largest AUC was
defined as the point having the greatest association with bleeding.
Optimal cutoff points were determined on the basis of maximum
values of the Youden Index, which indicates the minimum dis-
tance from the upper left corner to the point of the ROC curve
(FIGURE 7).

Submucosal Dissection Depth

1.0

4
—
i
o
=
= = (0.059, 0.638)
=
]
=
w
5 AUC; 0,835 (0.717, 0.953)
n 2
o
=
=
=

r T T T
oo 0.2 0.4 (= =) 0.8 1.0

1- Specificity

FIGURE 7. ROC curve analysis of bleeding development after endoscopic
submucosal dissection. The resulting cutoff point of the submucosal dis-
section depth for bleeding was 61% (specificity, 94%:; sensitivity, 64%).
Sensitivity is shown in the Y-axis, and specificity is shown in the X- axis.

The results of estimating the cutoff point (TABLE 4) with
strong association between Dy, and bleeding was 61% (sensitivity,
64%; specificity, 94%). Therefore, when Dy, was larger than 61% of
the submucosal area, there was a strong probability of the absence
of bleeding during the procedure (PPV, 0.97; 95% CI, 0.85-0.99).
Consequently, the risk for bleeding was high when the submucosal
dissection depth was less than 61% (NPV, 0.43; 95% CI, 0.30-0.97).

TABLE 4. Results in estimating the cutoff point based on the Youden-
-Index.

Submuc. dissect. depth (DSUB)

ESTIMATE 95%CI

CUTOFF 61.03 NA NA
Se 0.64 0.5 0.76
Sp 0.94 0.71 1

PPV 0.97 0.85 0.99
NPV 0.43 0.3 0.97
DLR positive 10.84 1.6 73.33
DLR negative 0.38 0.27 0.55
FP 1 NA NA
FN 21 NA NA

Se: sensitivity; Sp: specificity; PPV: positive predictive value; NPV: negative predictive value;
DLR positive: positive diagnostic likelihood ratio; DLR negative: negative diagnostic likelihood

ratio; FP: false positive; FN: false negative.
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DISCUSSION

ESD was developed in Japan in the 1990519, This technique
quickly revolutionized the treatment of early cancer by enabling
the resection of lesions larger than 2 cm, with excellent oncologi-
cal control.

However, a minimum learning curve is needed to achieve a
safe resection and remain within the recommended oncological
standards(©23), It is expected that most elaborate learning programs
are from Japan, where the training algorithm is divided into two
primary stages: theoretical preparation and practical training@3.29,

In Japan, practical training does not usually involve the use of
simulators. The procedure is performed in humans, by endoscopists
under direct supervision of an expert@?.

Unfortunately, the extensive experience of ESD in Japan cannot
be replicated in western countries, which limits the opportunities
for learning the technique. Simulators are valuable tools because
they enable the development of the necessary cognitive ability and
diminish the period to achieve an optimal learning curve(®21.23.34),

In complex endoscopic procedures such as ESD, it is necessary
to select a simulator capable of reproducing a reliable tactile sensa-
tion that is similar to a real procedure and providing an opportunity
to treat potential complications such as perforation and bleeding®».

In this scenario, live pigs better simulates the human stomach
because of anatomical similarities, particularly with regard to the
gastric wall layers, vascularization, gastric secretions, peristaltic
movements, and the possibility of bleeding@s3.

The main disadvantages of using live animals are the logistics
for animal care, high cost, and ethical considerations®.

At present, in countries with limited experience in ESD, simula-
tors are the only option as a starting point for ESD training(404b,

Therefore, different algorithms have been proposed for training,
which seeks to integrate the accumulation of theoretical knowledge
(diagnosis, indications, complications, and accessories), training un-
der expert supervision, and visits to specialized centers in Japan®,

In many reports the proficiency indicators for ESD training are
resection time, en bloc resection rate, and safety (low incidence of
adverse events)-1321-24) In this study we used a short-term train-
ing course in ESD so the number of procedures per student were
fewer than other published papers®19, however it was possible to
observe a progressive improvement in the resection time (P<0.001)
and reduction in the bleeding rate (P=0.047), which do not differ
from those in the literature-1321-24),

In addition, histological analysis of the specimens indicated an
increase in the submucosal dissection depth (P=0.073), demonstrat-
ing a trend toward deepening of the dissection plane.

What really differs from other studies is that all participants
were experienced endoscopists who already had expertise in other
therapeutic procedures which was a determining factor for a good
performance, even after only three resections.

However, there were few cases of perforation (n=3), all of
them on the third dissection which might lead to the assumption
that participants were less cautious during ESD due to the self-
confidence gained during the training.

Berr et al.“? conducted a case series study in which they dem-
onstrated that an endoscopist with previous experience on inter-
ventional procedures, after a theoretical learning period in Japan,
succeeded in conducting ESD in his home country without the
guidance of an expert, with a perforation rate of 14% and a bleeding
rate of 4%, which are not unacceptably high, considering that
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complication rates in Japan varies between, 3% to 7% for bleeding
and 1% to 12% for perforation“44- Thus, perhaps, the endoscopists
experience in therapeutic procedures might have more relevance
than the number of resections to achieve an ideal learning curve.

Moreover, resection depth has never been determined to be an
important variable to be analyzed during ESD training in animal
models. This factor is important because of two principles. a) The
Japanese Gastric Cancer Association@ reported that one of the
criteria of curability is when the tumor does not penetrate the
first submucosa layer or reaches a depth of up to 500 um from the
SM1, which means that when endoscopic resection is indicated,
the endoscopist should go deep enough to include this small por-
tion of the submucosa. b) The gastric vasculature responsible for
bleeding during ESD is mostly from the ramified vascular network
located in the superficial submucosal layer“9), which suggests that
the best strategy to prevent intraprocedural bleeding is to maintain
the appropriate dissection depth to reach the avascular stratum
located just above the muscle layer where fewer but larger vessels
arise, enabling the easy identification to perform cauterization(3.

Toyonaga et al.®% observed that the ideal dissection plane was
closest to the muscle layer because of the presence of fewer and
larger caliber vessels, making their identification easier and reducing
the risk for bleeding (FIGURE 8).

FIGURE 8. Vasculature of the gastric submucosal layer. A) Contrast
photomicrograph of the submucosal vessels of the deepest submucosal
layer (blue arrow) and its branches located in the superficial submucosal
layer (red arrow). B) Image obtained during ESD, showing larger caliber
vessel (white arrow) near the muscle layer {Source: Takashi Toyonaga,
Department of Endoscopy, Kobe University Hospitall.

However, there are no clinical studies to support this theory.
Association studies between risk of intraprocedural bleeding and
the depth of submucosal dissection would be difficult to conduct,
primarily because of the clinical variability among patients, other
risk factors (hypertension, coagulopathy, cirrhosis, diabetes, anti-
coagulant use), and factors intrinsic to the lesion (size, location,
submucosal invasion, and recurrence)“447. These confounding
factors are eliminated using experimental animals.

The Dy s of the specimens resected by ESD were calculated
using stereological methods based on point counting and estimated
in percentage of the total gastric wall (transmural gastric sample).

As a result, we could observe that the number of cases of
intraprocedural bleeding significantly decreased when endoscopic
resections were performed at deeper levels (P<0.001).

This result corroborates the hypothesis held by some authors,
concerning the importance of finding the ideal submucosal dis-
section plane for better visualization of vessels and consequently,
reducing the risk for bleeding(1349,

Based on the Youden-Index a cut-off point was estimated to
reduce the risk of bleeding.

The resulting cut-off point was 61% (sensitivity, 64%; specific-
ity, 94%), given that sensitivity was defined as the probability that
the submucosal resection rate was above the cut-off point in cases
in which bleeding did not occur and specificity was defined as the
probability that the submucosal resection rate was below the cut-off
point in cases in which bleeding occurred. The fact that bleeding
could harm the patient, favors the use of a cut-off point with greater
specificity to avoid bleeding (true negatives).

Therefore, when the submucosal resection rate was higher than
61%, there was a strong likelihood that bleeding would not occur
during the procedure (PPV, 0.97; 95% CI, 0.85-0.99), and the risk
for bleeding increased when resection was below 61% (NPV, 0.43;
95% CI, 0.30-0.97).

This statistical inference indicates that the evaluation of
endoscopic resection depth in conjunction with other variables
(resection time, en bloc resection rate, size and adverse events)
might be important in the teaching process during ESD training
in live porcine models. Other factors contribute to the bleeding risk
in ESD, but we were able to show the importance of measuring
the submucosal dissection depth during ESD training on animal
models. We used the Dy, not as the only but one of the variables
to achieve an ideal learning curve in ESD.

CONCLUSION

The short-term training model allowed cognitive improvement
from D3, with shorter resection time, reduced bleeding rate and
deeper submucosal resection rates.

There was a significant association between submucosal dis-
section depth and the bleeding incidence during ESD training.
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Yamazaki K, Moura EGH, Veras MM, Mestieri LH, Sakai P. A aplicagdo da profundidade de dissecgdo da submucosa gastrica na avaliagdo do apren-
dizado em ESD: um estudo experimental. Arq Gastroenterol. 2018,55(3):221-9.
RESUMO - Contexto — A técnica de ESD (Endoscopic Submucosal Dissection) é um procedimento endoscopico de grande complexidade, com alto indice

de complicagoes e dificuldades técnicas. Para superar este problema, muitos centros de treinamento em endoscopia vém publicando a aplicabilidade
dos modelos animais para a aquisi¢ao de competéncia em ESD. Entretanto, a profundidade de ressec¢do nunca foi utilizada como parametro de
aprendizagem, o que pode ser um fator relevante a ser ensinado, dado que atingir o plano de dissec¢@o ideal é de suma importéncia para uma ressec¢iao
curativa e na prevengdo de complicagdes intraoperatorias. Objetivo — Analisar o aprendizado em ESD em treinamentos de curta durago através da
avaliagao da profundidade de submucosa ressecada; e sua associagdo com complica¢des. Métodos — Estudo experimental; incluidos 25 endoscopistas
com experiéncia em procedimentos terapéuticos (> 5anos) e 75 pegas ressecadas por ESD sendo uma média de trés ressegoes por endoscopista. Os
parametros de aprendizagem (tempo de ressec¢ao, tamanho, taxa de ressecgdo em bloco, sangramento, perfuracdo e analise histologica da camada
submucosa) foram prospectivamente avaliados. A percentagem de profundidade de submucosa ressecada foi calculada. Resultados — Todas as ressecgdes
foram realizadas no corpo gastrico (n=75). O tamanho médio das pegas ressecadas foi de 23,97+7,2 mm. O niimero de complicagdes como sangramento,
perfuragdo e morte foram respectivamente, 17 (22,67%), 3 (4%) e 0 casos. Na terceira dissec¢@o, tempo médio do procedimento diminuiu de 28,44+9,73
para 18,72+8,81 minutos (P<0,001). O grupo que teve sangramento durante o procedimento ressecou 37,97%*21,13% da camada submucosa e o grupo
sem sangramento ressecou 68,66%%23,99%, demonstrando uma associagao significante entre a profundidade de dissec¢do submucosa e a incidéncia
de sangramento (P<0,001). De acordo com a analise de curva ROC, o valor de corte da profundidade de submucosa ressecada para a ocorréncia de
sangramento ¢ de 61% (64% sensibilidade, 94% especificidade), logo quando o ESD ¢ realizado em uma profundidade maior do que 61% da camada
submucosa o risco de sangramento durante o procedimento diminui (VPP=0,97; 1C95%:0,85-0,99). Conclusio — O modelo de treinamento de curta
duragao possibilitou um aprendizado da técnica de ESD mostrando uma melhora cognitiva dos alunos ja na terceira dissecgao. Existe uma associagdo
significativa entre a profundidade de ressec¢do da submucosa com o risco de sangramento.

DESCRITORES - Ressecgao endoscopica de mucosa, educagao. Mucosa gastrica. Gastroscopia. Resultado do tratamento.
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ABSTRACT - Background — Pancreatic cancer is one of the main cancer-related causes of death in developed countries, and one of the most lethal malig-

nant neoplasms. This type of cancer is classified as the ninth most frequent in the world. Objective — Analyze temporal trends for pancreatic cancer in
Brazil in the period 2000-2014 and calculate mortality projections for the period 2015-2029. Methods — Ecological study, with temporal series, based
on information provided by the Brazilian Mortality Information System. Analysis included deaths due to pancreatic malignant neoplasms in Brazil
in the period 2000-2014, and analyzed according to sex, age group and Brazilian geographic regions. Projections were made until 2029 in five-year
periods, calculated in Nordpred (within the R software). Mortality trends were analyzed by Joinpoint regression. Results — Between 2000 and 2014,
there were 112,533 deaths due to pancreatic cancer in Brazil. Age-standardised rates was 5.1 deaths/100,000 men and 3.81 deaths/100,000 women.
The highest rates were registered for the Midwest region, for both genders. Projections indicated that for the five-year period 2025-2029 there will be
increased mortality rates for men in the Northeast and Midwest regions. Joinpoint analysis for Brazil did not reveal significant increases for women
(APC=0.4%; 95% CI: -0.2; 1.0), however, there was a significant increasing mortality trend for men (APC= 3.7%; 95% CI: 0.6-7.0) in the period 2000-
2004, followed by a stable period, an then another period of significant increases after 2010. These figures are mostly explained by variations in the
Brazilian demographic structure. Conclusion — Pancreatic cancer mortality is unequally distributed across Brazilian regions and genders, and during

the next two decades the differences will be accentuated.

HEADINGS - Pancreatic neoplasms. Mortality. Forecasting. Demography.

INTRODUCTION

Pancreatic cancer is one of the main cancer-related causes of
death in developed countries, and one of the most lethal malignant
neoplasms in the world®. Considering the year 2012, 337 thousand
people were diagnosed with pancreatic cancer in the world, while
330 thousand people died because of this disease. This type of
cancer is classified as the ninth most frequent in the world, despite
its rarity. Due to its high mortality rates, pancreatic cancer is the
seventh cancer-related cause of death in the world®.

The symptoms of pancreatic cancer are initially insidious and
gradually progress over time, including epigastric pain with or
without posterior irradiation, weight loss, discomfort, nausea and
fatigue. Jaundice is a characteristic sign of cancers in the head of
the pancreas, due to the compression of the common bile duct.
Sometimes a tumor can extend to the duodenum or stomach,
leading to the obstruction of the gastric outlet®.

The two main types of pancreatic cancer are adenocarcinoma
(responsible for 85% of cases) and pancreatic endocrine tumors
(which represent less than 5% of cases). Only 10%-10% of patients
are diagnosed in initial stages, when surgical resection can be an
option. More than 90% of individuals are diagnosed in advanced
stages. Due to the bad prognosis and late treatment, the survival
rates during the first year of diagnosis is very low (10%-20%) and
decreases to 5% in the fifth year®.

Currently there are no adequate, safe, effective and sensible
monitoring strategies in terms of costs, to be implemented for the

general population, even for those with significant risk factors, such
as exposure to tobacco and advanced age®. Moreover, environ-
mental and genetic factors contribute to the etiology of pancreatic
cancer. Individuals with family history of pancreatic cancer have a
higher risk of developing the disease and this risk increases with the
number of first-degree relatives affected. Family history is related to
germinal mutations in genes CDKN2A, BRCA2, PALB2, STK11
and PRSS1, which have been demonstrated to increase the risk of
developing pancreatic cancer®,

The consumption of tobacco is the most consistently risk factor
established for pancreatic cancer, contributing to 25% of cases. Other
suspected risk factors include the excessive consumption of alcohol,
chronic pancreatitis, and dietary-endocrine factors”. Emerging mo-
lecular studies suggest that the carcinogenic effect of hyperglycemia,
the mitogenic effect of hyperinsulinemia associated with obesity and
chronic inflammation in diabetes can be considered as risk factors
involved in the proliferation and metastasis of pancreatic cancer®.

Pancreatic cancer occurs at all ages, but the incidence peak
occurs between 60 and 80 years of age. Less than 10% of cases
occur in individuals under the age of 55, and the average onset
age is 71 years®. Pancreatic cancer rates are considerably higher
in the Afro-American population than in any other racial group.
Men present higher incidence rates than women®.

As a disease with remarkable mortality, comprehension of the
geographic distribution of pancreatic cancer and the behavior of
rates throughout time is important, as the analysis of the epide-
miological situation is necessary to support the planning of public
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health measures for vulnerable groups. To this date, few studies
have examined the epidemiology of pancreatic cancer in South
America, especially in Brazil. Therefore, the objective of the study
presented herein is to analyze the temporal trends of pancreatic
cancer in Brazil and its geographic regions in the period 2000-2014
and calculate mortality projections for the period 2015-2029.

METHODS

A temporal series, ecological study was carried out, based on
secondary data registered by the Brazilian Mortality Information
(SIM), made available by the Informatics Department of the Uni-
fied Health System (Brazil’s publicly funded healthcare system).
Analysis included deaths due to pancreatic malignant neoplasms
(C25) categorized from the International Statistical Classification
of Diseases and Related Health Problems — 10th revision (ICD-10)
occurred in Brazil in the period 2000-2014, and analyzed according
to sex, age group and Brazilian geographic regions.

Although within recent years it is recognized that SIM ex-
perimented a significant improvement in quality, the utilization
of secondary data on mortality is subject to under-registry. For
the correction of under-registered deaths by pancreatic cancer,
information was obtained from the Redistribution of the Deaths
per Chapters, corrected by Active Search Investigation, an initiative
of the Ministry of Health, with data provided by the Informatics
Department of the Unified Health System.

The correction factor was calculated for each age group,
period, region and sex, from the percentage difference between
the amount of deaths reported to SIM and redistributed deaths,
based on Chapter II (Neoplasms) of ICD-10. The difference (D)
was expressed in decimal values with 1 corresponding to a 100%
change, with the possibility of obtaining values higher than 1 as
some locations presented redistributed values above those reported
to SIM (Equation 1). When the redistributed value was less than
what was reported to SIM, a negative difference was obtained.

NR - NS

D=—""5

In Equation I, NR is the number of redistributed deaths by
neoplasms, and NS is the number of neoplasm-related deaths
reported to SIM.

The difference obtained (D) was added to the value 1 to establish
a correction value (F, in agreement with Chapter II - neoplasms),
as the number 1 represents a neutral factor in a multiplication,
according to Equation 2:

| F=1+D |

Factor F was then multiplied by the number of deaths by sui-
cide. It was assumed that the correction factor for Chapter II was
applicable to pancreatic cancer, as shown by Equation 3:

| OC=FxNOS |

In equation 3, OC is the corrected number of deaths due to
pancreatic cancer, and NOS is the number of deaths due to pan-
creatic cancer reported to SIM.

With information on the readjusted number of deaths, stand-
ardized mortality rates were calculated, adjusted to the world
population, per 100,000 inhabitants!”?. Population data by region,
sex and age were obtained from demographic censuses and inter-

census projections, available at the website of the Brazilian Institute
of Geography and Statistics.

The temporal trends of pancreatic cancer mortality in Brazil and
its geographic regions were analyzed, and projections were made until
2029 in five-year periods (2015-2019, 2020-2024 and 2025-2029).

Analysis of mortality trends utilized Joinpoint regression, with
software Joinpoint Regression Program (National Cancer Institute,
Bethesda, Maryland, USA), version 4.4.0. The objective of the
analysis is to identify the occurrence of possible joinpoints, where
significant changes in trends occurred.

The applied method identified joinpoints based on the model
with up to three change points. The final model selected was the
most adjusted method, with Annual Percentage Change (APC)
based on the trend of each segment, estimating whether these values
were statistically significant to a 0.05 level. The significance tests
utilized were based on the Monte Carlo permutation method and
on the calculation of the annual percentage variation of the ratio,
utilizing the logarithm of the ratio.

In the description of trends, the terms “significant increase” or
“significant decrease” mean that the slope of the trend is statisti-
cally significant (P<0.05).

Predictions were made for each period utilizing the age-
period-cohort model of the Nordpred program (Cancer Registry
of Norway, Oslo, Norway), within statistical program R. Data
were compiled in five-year blocks. The results of the predictions
are presented for the total of observed and expected deaths for
each period in Brazil and its five geographic regions. For each
period, adjusted mortality rates were calculated based on the age-
standardised rates (ASR)19,

The annual changes in the number of deaths were calculated
for the last projected period (2025-2029) in comparison with the
last observed period (2010-2014), where the proportion of this
change could be due to risk of die due to pancreatic cancer or due
to demographic changes (size or structure of population). These
two components could be different from zero and present a positive
or negative direction. Calculation follows Equation 4":

N,,)

000

Amt = Arisk + Apop= (vaj - Noff) + (Noff_

Atot is the total change, Arisk is the change in function of risk,
Apop is the change in function of population, Nooo is the number
of observed cases, Nfffis the number of projected cases and Noff is
the number of expected cases when mortality rates increase during
the observed period.

RESULTS

Between 2000 and 2014, there were 112,533 deaths due to
pancreatic malignant neoplasms in Brazil, with 50.2% of deaths
affecting male individuals and 49.8% affecting females. The
standardized mortality rates to the world population for Brazilian
men varied between 4.2 deaths/100,000 inhabitants in 2000, to 5.1
deaths/100,000 inhabitants in 2014. For women, rates varied be-
tween 3.6 deaths/100,000 inhabitants in 2000 to 3.81 deaths/100,000
inhabitants in 2014. The highest mortality rates were registered for
the Midwest region, for both sexes. High mortality rates in men
of the Southeast region should also be highlighted (FIGURE 1).

Joinpoint analysis for Brazil did not reveal significant increases
for mortality in the female sex (APC=0.4%; 95% CI: -0.2; 1.0),
however, there was a significant increasing mortality trend for men
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FIGURE 1. Standardized pancreatic cancer mortality rates for Brazil and its geographic regions, according to sex, for the period 2000-2014. Brazil, 2017.

(APC= 3.7%; 95% CI: 0.6-7.0) in the period 2000-2004, followed
by a stable period, an then another period of significant increases
after 2010. The Northeast region registered a significant increase
in female (APC= 1.4%; 95% CI: 0.2-2.6) and male (APC= 2.3%;
95% CI: 1.4-3.3) mortalities. For the Midwest region, the female
sex presented two joinpoints: a significant increasing period until
2004 (APC= 6.2%), followed by a stable period (APC=-2.5%)), and
then in 2010 a period of significant increase (APC=4.2%) occurred.
The North and South regions did not present significant trends for
either sexes (TABLE 1).

TABLE 1. Temporal trends for pancreatic cancer mortality in Brazil.

TABLE 2 and TABLE 3 presents the number of deaths and
standardized mortality rates for the observed and projected periods,
for women and men, respectively. Data analysis for Brazil for the
five-year period 2025-2029 resulted in the expected occurrence of
38,551 and 41,952 deaths in females and males, respectively, due
to pancreatic cancer. Mortality rates for females will not present
considerable increases in the future; Brazilian, Midwest and North
regional rates will present decreasing rates throughout the period.
For the male sex, the same behavior will be observed, but the North-
east and Midwest rates will present increasing trends until 2029.

Number of Deaths APCI (95% CI) Joinpoint APC2 (95% CI) Joinpoint APC3 (95% CI)

Females

Brazil 56,066 0.4 (-0.2;1.0)

Northeast 10,894 1.4*%(0.2-2.6)

North 1960 -3.1(-8.0-1.8)

Midwest 2764 6.2%(0.8-12.0) 2004 -2.5 (-5.4-0.5) 2010 4.2%(0.5-8.1)

Southeast 28,307 3.0% (0.7-5.3) 2005 -4 (-12.0-5.3) 2008 1.1 (-0.3-2.5)

South 11,600 0.4 (-1.0-1.3)
Males

Brazil 56,517 3.7*%(0.6-7.0) 2004 -1(-2.9-0.9) 2010 2.7*%(0.2-5.2)

Northeast 10,411 2.3%(1.4-3.3)

North 2378 1.7(-1.0-3.9)

Midwest 3295 1.3 (-0.3-2.9)

Southeast 28,173 0.1 (-0.4-0.6)

South 11,844 0.6 (-0.1-1.3)

*#Statistically significant P<0.05. APC: annual percentage change; CI: confidence intervals.
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TABLE 2. Pancreatic cancer mortality in females, for Brazil and its TABLE 3. Pancreatic cancer mortality in males, for Brazil and its geo-
geographic regions. graphic regions.
Observed Projected Observed Projected
2000-  2005-  2010-  2015-  2010-  2025- 2000-  2005-  2010-  2015-  2010-  2025-
2004 2009 2014 2019 2024 2029 2004 2009 2014 2019 2024 2029

Brazil Brazil

Age (yr) Age (yr)

0-54 2263 2895 3307 4018 4013 4265 0-54 3301 3966 4429 7912 4626 5139

55-74 6986 8361 10265 12909 15782 18386 55-74 7595 9394 11739 11533 15112 21030

>75 5627 7165 9202 10356 12663 15900 >75 4152 5249 6692 7347 7541 15783

ASR 2.58 3.06 2.72 2.36 2.09 1.89 ASR 4.52 4.73 4.84 4.89 4.89 4.82
Northeast Northeast

Age (yr) Age (yr)

0-54 494 591 728 925 1037 1097 0-54 577 749 876 1027 1103 1210

55-74 1349 1565 1969 2384 2886 3419 55-74 1255 1662 2103 2596 3134 3581

>75 1043 1351 1804 2021 2514 3083 >75 858 1033 1297 1319 1663 2093

ASR 2.62 2.75 2.90 3.02 3.08 3.10 ASR 2.92 3.36 3.54 3.70 3.77 3.75
North North

Age (yr) Age (yr)

0-54 122 170 162 147 138 142 0-54 184 224 229 260 264 284

55-74 211 318 354 400 441 476 55-74 291 367 502 656 811 918

>75 148 205 263 295 357 445 >75 149 179 254 257 345 479

ASR 2.58 3.06 2.72 2.36 2.09 1.89 ASR 3.19 3.26 3.45 3.52 3.50 3.39
Midwest Midwest

Age (yr) Age (yr)

0-54 128 169 214 264 296 328 0-54 206 257 296 359 377 402

55-74 334 429 585 773 984 1203 55-74 427 511 750 1055 1397 1686

>75 215 289 403 498 682 928 275 187 264 396 485 651 883

ASR 3.31 3.32 3.43 3.43 3.45 3.45 ASR 4.08 4.10 4.56 4.92 5.13 5.14
Southeast Southeast

Age (yr) Age (yr)

0-54 1099 1386 1567 1753 1795 1895 0-54 1707 1972 2138 2284 2266 2325

55-74 3579 4152 5115 6519 8027 9336 55-74 3883 4742 5767 7428 8937 10085

275 2925 3775 4718 5335 6400 8021 >75 2048 2596 3322 3738 4691 6146

ASR 3.93 3.94 3.95 3.95 3.98 4.01 ASR 5.09 5.18 5.19 5.16 5.08 4.98
South South

Age (yr) Age (yr)

0-54 399 553 616 699 713 731 0-54 600 751 872 997 1002 985

55-74 1411 1828 2173 1945 3374 3920 55-74 1659 2058 2567 3344 4113 4729

>75 1170 1484 1957 2289 2853 3655 275 836 1127 1376 1609 2056 2682

ASR 4.58 4.90 4.86 4.85 4.85 4.87 ASR 5.99 6.29 6.36 6.43 6.48 6.51
ASR: age-standardised rates. ASR: age-standardised rates.
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FIGURE 2 presents mortality rates due to pancreatic cancer,
for the observed and projected periods, according to the influence
of risks and population structure of Brazil and its regions. This cal-
culation showed that there will be an increase in mortality rates, and
these numbers are mainly explained by variations in the Brazilian
demographic structure for all Brazilian geographic regions and for
both sexes. For females, the reduction of risks must be highlighted
along with the positive influence of demographic changes to explain
the increase in the number of deaths in the future.

Change Risk= 10.5%
Change Populations 50.4%
%Change= 60.9%
Northeast

MALES

South
Change Risk= 4.4 %
Change Population= 72.1%
sChange= 76.5%

» North
Change Rigk= -3.9%
Change Populations 74.3%
%Change= 70.4%

Southeast
Change Risk= -5 %
Change Population= 70.3%
%Changes 65.3%

Midwest
Change Risk= 233 %
Change Population= 82.7%
SeChange= 106%

—ASR observed — ASR projected

Change Risk= 2.1%
Change Population= 57.8%
%Change= 60.0%

FEMALES Northeast

South Neorth
Change Risk= -52 %
Change Population= 88.3%
WChange= 36.3%

Change Rigk= -98%
Change Population= 84.8%
%Chamge= 75.1%

Southeast
Change Risk= -5.6 %
Change Population= 74.4%
%Change= 68.9%

Midwest
Change Risks 6.3 %
Change Population= 110.5%
%Change= 104.2%

FIGURE 2. Age-standardised rates (ASR) total change (change), rela-
tive change due to risk (risk) and changed population (pop), between
2010-2014 (observed) and 2025-2029 (predicted) for pancreatic cancer
mortality in Brazil.

DISCUSSION

Increasing trends were verified for pancreatic cancer mortality
in Brazil throughout the period comprehended between 2000 and
2014, with important regional variations and higher rates for the
male sex. When compared with the highest and lowest rates in the
world, the Brazilian mortality rates for pancreatic cancer were
intermediate: North America and Eastern Europe present 6.9 and
6.8 deaths/100,000 inhabitants, respectively, and South Africa and
Central Asia present under 1.0 death/100,000 inhabitants®!?.

Pancreatic cancer is more frequent in men. The ratio between
sexes, in general, is 6:1 in developed countries and 1:1 in develop-
ing countries. Globally, approximately 173,000 deaths occur due
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to pancreatic cancer in men, with 156,000 deaths in women. In
developed countries, mortality rates are 7-9/100,000 in men and
4,5-6/100,000 in women®'¥, The results presented herein showed
that Brazilian mortality rates follow the behavior observed in
developed countries.

As verified herein for Brazil, in several parts of the world in-
creasing trends were also observed for pancreatic cancer mortality.
Serbia, one of the countries with the highest pancreatic cancer
mortality rates in the world, presented increasing trends for both
sexes in the period 1991-2010, with 1.6% annual growth (95% CI:
1.1-2.0) for men and 2.2% (95% CI:: 1.7-2.7) for women¥, In Korea,
pancreatic cancer increased considerably between 1983 and 1994,
with APC=9.82% in men and 12.57% in women®. In Canada,
analysis of mortality trends between 1992 and 2005 revealed a 7%
decrease in standardized mortality, per age group, in men (from
11.18/100,000 in 1992 to 10.38/100,000 in 2004) and a 3% increase
in women (from 7.98/100,000 in 1992 to 8.23/100,000 in 2004)1°,
In Italy, increasing trends were observed for the female sex only
(APC=0.7% from 1989 to 2010)17.

Regarding pancreatic cancer, long term survival rates remain
very low, despite improvements in recent decades. One-year sur-
vival for patients improved between 1981 and 2010, from 17.0% to
19.9%, and then to 28.2%, with a 42% increase when comparing
the second and third decades. This indicates a general progress in
the epidemiology of this cancer, either due to early diagnosis or
improvements in treatment and care. However, five-year survival
increased from 3.1% to 4.4%, and then to only 6.9% throughout
the last thirty years; i.e., only few patients affected by pancreatic
cancer survive for more than five years after resection®.

The variation in incidence and mortality rates for pancreatic
cancer around the world can be an indicator of differences in the
prevalence of several risk factors, between sexes and between
races, which in turn are a result of different levels of development
across countries®”. The hypotheses drawn to explain this include
the fact that female steroid hormones could play a protective role.
There are also several risk factors with established prevalence (e.g.,
consumption of tobacco, diabetes and heredity) and other still not
elucidated (e.g., excessive ingestion of alcohol, high body mass
index), which are under consideration to explain racial differences
in pancreatic cancer incidence. However, further research is still
required to determine the extension of genetic contribution and
other factors towards the differences detected in pancreatic cancer
incidence in men and women, and in different races!'®.

In Brazil, the prevalence of the main risk factors related to
pancreatic cancer were estimated by the National Health Survey,
carried out in 2013, which revealed that the prevalence of diabetes
and consumption of tobacco in the population were, respectively,
6.2% (19) and 15%%. The Telephone Survey Vigilance System for
Risk Factors and Protection regarding chronic diseases (Vigitel)
verified that the prevalence of obesity and overweight were, respec-
tively, 15.8% and 48.5% in the Brazilian population®. For all these
studied factors, it was also observed that the Brazilian population
presents different exposure patterns, where prevalence vary across
regions and according to sociodemographic characteristics, which
could explain the pancreatic cancer mortality patterns observed
herein.

It is also important to consider that international differences
in incidence and mortality rates could reflect the capacity of diag-
nosis and changes in the utilization of several types of diagnosis
techniques. In 2012, Europe represented a third of global incidence,
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probably reflecting a more precise diagnosis of pancreatic cancer.
It must be highlighted that a share of incidence and mortality dif-
ferences across countries could also be attributed to the quality of
registries, with variable coverage, integrity and precision®.

Early detection of pancreatic cancer through radiographic
images and high resolution endoscopic ultrasound has increased
sensitivity regarding the detection of lesions, although conventional
tomographies also provide detailed views of pancreatic tumors
in relation to the superior mesenteric artery, celiac axis, superior
mesenteric vein, and portal vein. This image technique is still the
preferred choice for initial evaluation of the majority of patients
with suspected pancreatic cancer®. Besides the currently utilized
serologic markers, new markers, including those obtained from
tumor blood or tissue, are being evaluated for early or more precise
detection and prediction®.

In general, screening programs involve multidisciplinary
specialist teams and a combination of image techniques, usually
based on endoscopic ultrasound. However, data have not gener-
ated a widely accepted screening protocol. Consensus practice
recommendations, based mostly on the opinion of specialists,
suggest a risk threshold increased 10 times to select the individu-
als that could benefit from screening, but this threshold excludes
patients with significant risk (increases between 5 and 10 times).
Results and cost efficiency analyses were also not currently pos-
sible, due to the lack of uniform screening practices. Although
counseling and genetic tests were recommended as a part of the
treatment of selected patients, there is little published informa-
tion on the impact of genetic tests on these patients®. There are
no current screening recommendations for pancreatic cancer,
and therefore primary prevention of risk factors is paramount.

Although Brazil presents intermediate mortality rates, the
structure and organization of health services could be predictors of
the mortality rates observed in the country. In Latin America (e.g.,
Brazil, Mexico), large urban centers concentrate the majority of
oncology services, as a consequence of extreme internal migration
and development of these areas due to regional and local socioeco-
nomic demands. The populations of rural areas must travel to large
urban centers to receive treatment, consult with specialists and be
assisted by diagnosis centers. These difficulties generate delays in
diagnosis and treatment of patients, which results in worse prognosis
in comparison with patients that already reside in urban centers®?.

This particular situation can explain the inequalities observed
in the mortality rates across Brazilian geographic regions, where
increasing trends were verified for the poorest regions of the coun-
try, such as the Northeast. In Brazil, the distribution of hierarchic
levels for patient care is unequal, with high disparities: areas with
better urban structures (Southeast and South regions), count with
well-equipped and distributed health systems, while the North
and Northeast regions suffer with the absence of intermediate
hierarchic levels. Besides the traditional concentration of equip-
ment and services, with scarce intermediate-level healthcare centers
(as occurs in the Northeast), the North region is also affected by
a scarce occupation of the territory, which is negatively reflected
on the organization and distribution of the offer of health ser-
vices®?, The unequal allocation of resources, concentration of
health professionals in urban centers, and the lack of investments
in resources and infrastructure lead to the reproduction of socio-
economic inequalities in the assistance of individuals with cancer®?.

Our prediction model for Brazil estimated that, in 2025-2029,
pancreatic cancer will be responsible for 38,551 deaths in women
and 41,952 deaths in men. Besides Brazil, other countries have also
demonstrated the impact of this type of cancer in future mortality.
Projections carried out for Switzerland estimate that in 2025-2029,
pancreatic cancer could be the main cause of deaths related to
gastrointestinal cancers®”. In Canada, the result is similar: it is
expected that, in 2031, the number of cases of pancreatic cancer
more than doubles, as a result of an exponential increase in the
population over the age of 6519, Cancer mortality projections for
the U.S.A. show that, in 2030, pancreatic cancer will be one of the
three main cancer-related causes of death, for men and women,
with a predicted occurrence of 63,000 deaths in 2030,

Any attempt to minimize the impact of pancreatic cancer
mortality in Brazil must, in the future, also include adequate
planning of services, besides the identification of reference cent-
ers, regionalization of treatment, reduction of distances travelled
by patients and organization of treatment demands per region®.
Although Brazil counts with an universal health system, the chal-
lenge for the next years will be the development of a system that is
capable of responding to changes in health risks and in assistance
necessities, due to the demographic changes that the country has
been experiencing.

Addressing pancreatic cancer is a great challenge for the future.
There is a clear necessity of investing in basic, translational and
clinical research nowadays, as a preparation for the expected dra-
matic increase in mortality due to this type of cancer in the next
10-20 years. Changes in pancreatic cancer mortality rates require
high investments in the comprehension and identification of early
detection strategies and therapeutic targets that can be tested in
clinical trials®. Also, new and more effective preventive measures
oriented towards the main risk factors, such as obesity and tobacco
consumption, could result in lower incidence and mortality risks
(lower than those predicted).

One of the limitations of this study regards the national registry
of deaths by cancer in Brazil. It must be mentioned that, in the past,
there have been issues with data reliability, especially in the North
and Northeast regions, but improvements have been implemented
since the 2000’s¢?,

CONCLUSION

In conclusion, data analysis showed an unfavorable epidemio-
logical situation related to pancreatic cancer in Brazil, consider-
ing regional differences in the spatial distribution of cancer and
also the increasing temporal trends observed in the last 15 years
(which will continue throughout the next decades). The results
of the projections clearly showed the inequalities embedded in
pancreatic cancer mortality per geographic region, which must
be considered in the development of public policies and planning
of health services.
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RESUMO - Contexto — O cancer de pancreas ¢ uma das principais causas de morte relacionadas ao cancer em paises desenvolvidos, e uma das neoplasias

malignas mais letais. Este tipo de cancer ¢ classificado como o nono mais frequente do mundo. Objetivo — Analisar as tendéncias temporais do cancer
de pancreas no Brasil no periodo de 2000-2014, e calcular as projegdes de mortalidade para o periodo de 2015-2029. Métodos — Estudo ecologico,
de séries temporais, baseado em informagdes advindas do Sistema de Informagdes sobre Mortalidade brasileiro. A analise incluiu os 6bitos por
neoplasias malignas pancreaticas no Brasil, no periodo de 2000 a 2014, avaliados segundo sexo, faixa etaria e regides geograficas brasileiras. As pro-
jecoes foram feitas até 2029, em periodos de cinco anos, calculados no Nordpred (no software R). E as tendéncias de mortalidade foram analisadas
por regressdo Joinpoint. Resultados — Entre 2000 e 2014, ocorreram 112.533 mortes por cancer de pancreas no Brasil. A taxa padronizada foi de 5,1
mortes /100.000 homens e 3,81 mortes /100.000 mulheres. As maiores taxas foram registradas para a regiao Centro-Oeste, para os dois géneros. As
projecodes indicaram que, para o quinquénio 2025-2029, havera aumento nas taxas de mortalidade de homens nas regides Nordeste e Centro-Oeste. A
analise do joinpoint para o Brasil ndo revelou aumento significativo para as mulheres (APC=0,4%; 1C95%: -0,2; 1,0), entretanto, houve um aumento
significativo da tendéncia de mortalidade para homens (APC=3,7%; 1C95%: 0,6-7,0) no periodo 2000-2004, seguido de um periodo de estabilidade
e, em seguida, aumento significativo apds 2010. Esses resultados sdo explicados principalmente por variagdes na estrutura demografica brasileira.
Conclusio — A mortalidade por cancer de pancreas esta distribuida de forma desigual nas regides e géneros brasileiros e, nas proximas duas décadas,
as diferengas serdo acentuadas.

DESCRITORES - Neoplasias pancreaticas. Mortalidade. Previsdes. Demografia.
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ABSTRACT - Background — Cancers are one of the most important causes of death in the world. According to their high incidence and mortality, gas-

trointestinal cancers have particular importance among other cancers. Objective — Therefore, this study was conducted to investigate the mortality

change trends of gastrointestinal cancers in Iran. Methods — This study was performed by analyzing the reported mortality data in 29 provinces of

Iran in 2006-2010. Mortality trend of gastrointestinal cancers was drawn for both sexes in the study years and disaggregated by age groups and their

frequency distribution. The WinPepi software was used for analysis. Results — In the years 2006-2010, the mortality rate of, gastric, colorectal, liver

and pancreatic cancers, has significantly increased. Totally, gastrointestinal mortality is higher in men than women. Also, the results showed that by

increasing age, death from these cancers also increased. Conclusion — The most important causes of death from gastrointestinal cancers were gastric,

liver and colorectal cancers in Iran and because of their increasing trend in the country, performing preventive interventions for the cancers’ risk

factors is necessary.

HEADINGS - Gastrointestinal Neoplasms, mortality. Age factors. Sex factors. Middle East.

INTRODUCTION

Cancers are one of the most important causes of death in the
world®. More than 70% of these deaths occur in developing and
undeveloped countries®. Gastrointestinal cancers include gastric,
esophagus, colorectal, small intestine, lips, mouth and pharynx,
liver, biliary system and pancreas cancers®, which are especially
important due to their high incidence and mortality among other
cancers®?, Gastric cancer is the 2nd, liver cancer is the 3rd and
esophagus cancer is the 6" cause of death among cancers in the
world®. Cancer is the 3rd cause of death after cardiovascular dis-
ease and accidents in Iran®. The most important causes of death
caused by gastrointestinal cancers in Iran, have been gastric, liver,
esophagus and colorectal cancers®.

There are different reports about each one of gastrointestinal
cancers’ mortality in the world. The number of deaths caused by
gastric cancer in the western countries and even in the countries
with high incidence of gastric cancers like Japan, Korea, Colombia,
Ecuador and Russia has been decreased®. However, the mortality
caused by liver cancer has had an increasing rate in Mexico and
USA in 2000 to 20061?. The deaths from colorectal cancer have
been decreased in both sexes in some countries'V. Also during
the years 1992 to 2002, an increasing trend of death caused by
pancreatic cancer has been observed in Romania, Albania, Spain,
Croatia and Korea"”, while the death trend was decreased in men
in Ireland, England, Switzerland, Austria and Poland countries!?.
The trend of deaths from gastric cancer has been decreasing in
the years 1970 to 2000 in some of the Latin American countries

like Colombia, Venezuela, Ecuador, Costa Rica and increasing
in some others like Mexico, Canada and the United States!¥. On
the basis of WHO report in the years 2008 and 2012, generally, a
decreasing trend of death from gastrointestinal cancers has been
shown except for colorectal and pancreatic cancers which have had
a small increasing trend all over the world®!¥. Improvement of
lifestyle like decreased salt intake, keeping food in the refrigerator
and also decreased prevalence of H. pylori, is somewhat related to
the decreasing trend of gastric cancer!'”, Reduction in death trend
caused by colorectal cancer in some countries has been due to its
screening and therapy developments!. Also, it has been observed
that alcohol usage and hepatitis infection correlate with increasing
deaths from liver cancer!'”. Changes in diagnostic methods® and
smoking™® are correlated with the changed trend of deaths from
pancreatic cancer in different parts of the world.

For planning in the health care system, providing sufficient fund
for necessary instruments, and training expert people, knowledge
about mortality is necessary. In Iran, gastrointestinal cancers are
the cause of repeated visits and re-hospitalization and lead to high
costs imposed on the patient®. Until now, we have had no study
determining the process of mortality caused by gastrointestinal
cancers (separately in different parts of the gastrointestinal tract)
in recent years in the country, so considering the fact that epide-
miological information is the prerequisite of successful planning for
decreasing death, the health centers need to know this information
to find the right solution for cancer prevention. Therefore, this study
was carried out aiming at studying mortality change trend caused
by gastrointestinal cancer in Iran.
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METHODS

This cross-sectional study was performed by analyzing data of
the published country report of mortality in 29 provinces in 2006-
2010. The data were collected from information and technology
management group center and applied research of the Ministry of
Health and Medical Education from different sources including
NOCR (Network for Oncology Communication and Research),
cemeteries, hospitals and health centres. Their homogenization was
done and for grouping them in 17 groups on the basis of mortality
causes, we used ICD10 of World Health Organization®. In this
study, the data of death caused by gastrointestinal cancers (ICD
code: C15-C26) including gastric, esophagus, colorectal, small
intestine, lips, mouth and pharynx, liver, pancreatic and biliary
system were extracted from data for all causes of deaths.

The extracted information was checked on the basis of fre-
quency, percentage of all deaths and also the number of deaths
per one hundred thousand people divided by sex and age groups
for existence of deaths from gastrointestinal cancers.

Statistical analysis

After checking the data and eliminating the missing data, we
used Excel 2010 for analysis and WinPepi 2-1 for drawing figures and
tables in order to determine the significance of the death trend change
from gastrointestinal cancers during a 5-year period. Crude mortality
rates for cancer diseases were calculated as the ratio of deaths due to
cancers and the population of the provinces of Iran; standardized
rates were calculated by the direct method as the ratio between total
expected deaths in template of WinPepi analysis software.

RESULTS

Investigating the mortality caused by gastrointestinal cancer
among per hundred thousand people during 2006-2010 in all ages
and gender groups showed that the death from gastrointestinal
cancer slightly increased from 23.86 in 2006 to 25.16 in 2010
(TABLE 1). Moreover, gastrointestinal cancer mortality rate was
higher for male (FIGURE 1 and TABLE 1). The Gastrointestinal
cancers mortality rate was changed from 29.72 in 2006 to 30.99
in 2010 in men and it was increased from 17.81 in 2006 to 19.18
in 2010 in women (TABLE 1), the trend of death from lips and
mouth cancer did not have a significant increase between 2006 and
2010 (P=0.95). Moreover, Esophagus cancer mortality rate did not
have a significant increase in this time (P=0.15) (TABLE I and 2).

7

6

female

male

standardized rate of deaths

2006 2007 2008 2009 2010

FIGURE 1. The trend of gastrointestinal cancers divided by gender in
29 provinces of Iran from 2006 to 2010.

TABLE 1. Standardized death per 100,000 people (all ages) due to gastrointestinal cancers during the 2006 to 2010 by sex, separately in different
parts of the gastrointestinal tract (Statistical significance was attributed to P value <.05.)

ICD 2006 2007 2008 2009 2010
Cause of death d P-value
CoCe Female Male Total Female Male Total Female Male Total Female Male Total Female Male Total
g‘;sctéf;“‘e“i“al C15-C26  17.81 2972 23.86 19.02 30.10 25.09 1930 30.85 25.15 1890 31.29 25.17 19.18  30.99 2516 <0.001
Lips, mouth and C00-Cl4 003 026 0283 028 030 029 022 027 024 029 035 032 027 026 026 095
pharynx cancer
Esophagus cancer C15 2.56 3.76 3.17 2.67 3.84  3.26 2.80 3.48 3.14 2.57 3.60  3.09 2.58 3.61 3.10 0.15
Gastric cancer Cl16 7.64 1471 1123 793 1547 1175 744 1509 1131 749 1478 11.18 7.53 1451  11.06 0.02
f:;‘z'elri“t““"e c17 119 174 147 121 163 142 124 187 156 127 192 160 125 1.96 161  <0.001
Colon cancer C18 1.40 2.01 1.71 1.75 2.35 2.06 1.91 251 2.21 1.74 258 216 1.79 2.49 2.15 <0.001
Rectal cancer C19-21 0.21 0.25 0.23 0.20 0.32 0.26 0.25 0.36 0.31 0.25 036 0.31 0.30 0.50 0.40 <0.001
Lverandbilesystem “cy5 o4 381 573 478 422 585 504 441 584 514 400 606 509 461 611 537 <0001
Pancreas cancer C25 0.70 1.25 0.98 0.77 1.22 0.10 1.02 1.42 1.22 0.96 141  1.19 0.83 1.55 1.19 <0.001
Others
Gastrointestinal C26 0 0 0 0 0 0 0.01 0.01 0.01 0.01 0.01 0.01 <0.001 <0.001 <0.001 0.023
cancers
TABLE 2. Standardized death of gastric cancers per 100,000 people per year studied separately by age groups and sex
Yo <5 5-14 15-49 50-69 >70
ears Female Male Total Female Male Total Female Male Total Female Male Total Female Male Total
2006 1.25 2.27 1.78 0.08 0.27 0.18 4.03 5.89 4.97 61.43 100.88 80.98 267.32 430.68 353.63
2007 1.54 2.17 1.87 0.11 0.19 0.15 4.02 6.39 5.22 64.39 99.39 81.64 295.71 470.19 388.52
2008 0 0 0 0.18 0.22 0.20 4.01 5.78 4.90 64.27 99.91 81.81 302.03 479.57 395.77
2009 1.68 1.43 1.55 0.11 0.17 0.14 3.80 6.03 4.93 60.66 101.98 80.99 302.03 484.63 397.69
2010 1.65 2.10 1.88 0.13 0.15 0.14 3.98 5.85 4.92 59.83 97.34 78.28 307.65 497.08 406.08
P-value 0.15 0.14 0.86 0.49 0.18 0.40 0.49 0.40 0.27 0.09 0.39 0.05 <0.001 <0.001 <0.001
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However, other gastrointestinal cancers, including gastric, small
intestine, colorectal, liver and pancreas, had a significant increase
in this period (TABLE 1 and 2). The results showed that among
gastrointestinal cancers, gastric cancer had the highest mortality
rates (TABLE 2 and FIGURE 2). The lowest mortality of gastro-
intestinal cancers belongs to lips and mouth cancers (TABLE 2).
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FIGURE 2. The trend of gastrointestinal cancers divided by age groups in
29 provinces of Iran from 2006 to 2010, Separated in different age groups.

The calculation of mortality from gastrointestinal cancers in
all the study year in age and gender groups showed that deaths
from these cancers increased with aging. The mortality due to
gastrointestinal cancers in the age groups under 5 and 5-14 years
is the lowest rate while this trend increased with aging, so that
the highest mortality observed was in more than 70 years old age
groups. Also, its trend has had a significant increase since the year
2006 from 353.63 to 406.08 (TABLE 2 and FIGURE 3).
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FIGURE 3. Comparison of gastrointestinal cancers incidence trend
divided by age groups in 29 provinces of Iran from 2006 to 2010.

DISCUSSION

The results of this study revealed that the mortality trend of
gastric, colorectal, liver and pancreatic cancers had been develop-
ing between 2006 and 2010 in Iran. Ganji et al.’s® Study in Tehran
showed that gastric, hepatobiliary, liver cirrhosis, esophageal and
colon cancers were the most important causes of death from gas-
trointestinal disorders between 2001 and 2005. Different studies
show an increasing and decreasing trend of deaths caused by gastric
cancer in the world. Bertuccio et al.”> showed that the trend of
deaths caused by gastric cancer has decreased from 1980 to 2005 in
western countries, United States and even in high incidence gastric
cancer countries like Japan, China, Korea, Colombia, Ecuador
and Russia. The result of this decrease is correlated with better
food preservation, declined smoking levels, controlling H-pylori
infection, especially during childhood and adolescents® and im-
provement of diagnosis and treatment methods'?.

In Center et al.’s study in years 1998 to 2002, the decreasing
trend of mortality due to colorectal cancer has been observed in
many developed countries all around the world like the United
States, Australia, New Zealand, Austria, France, Germany, Ire-
land and also some of Asian and Eastern European countries like
Japan, Czech Republic, Slovakia, Latvia and South Africa by the
side of the economy. This decline may be related to early diagnosis
by screening!, better treatment of colorectal cancer and more
survival®, Unlike the decreasing trend of death from gastric and
colorectal cancers mentioned in several studies, Pour Hosseingholi
et al."? showed an increasing trend of gastric and colorectal cancers
in Iran during the years 1995 to 2003. Access to colorectal cancers
screening in Iran is very poor because of costs and the problems
of the health care system®@V. This may be effective in the ascending
trend of colorectal cancer mortality?. Some studies have shown
that gastric cancer is the main cause of deaths from cancers among
Latin American men, Asian countries and Iran®?, The results of
the present study also showed that among gastrointestinal cancers,
the gastric cancer had the highest rate of mortality in Iran during
the study years. Most of the gastric cancer sufferers in Iran are in
the development stages of the disease and are non-curable®® and
their surveillance is rather low®”. Lack of early diagnosis plans for
diagnosing gastric cancer patients in the first stages of illness has
been effective in increasing mortality trends!?. In their study, they
showed that the amount of mortality from liver cancer had been
increased from 1999 to 2004 in Iran®®, which correlates with the
results of the present study. The death trend from liver cancer has
been heterogeneous in the European countries in 1970 to 1996.
The increasing trend of deaths caused by this cancer in some of
European countries, like Italy, is due to infection with hepatitis C
and better diagnosis of liver cancer in cirrhosis patients®. The
highest rate of liver cancer in East Asian countries is due to the
high prevalence of hepatitis B virus®*. 80% of patients with liver
cancer in Iran have been infected with hepatitis B®32, Also, Hajiani
et al.’s® study in the south of Iran showed that the main cause of
liver cancer is hepatitis B and C. Pancreatic cancer is the deadliest
cancer among gastrointestinal cancers and only 4% of sufferers live
more than 5 years®. Hariharan et al.*» showed an increasing trend
of mortality caused by pancreatic cancer in both sexes in Romania,
Albania, Spain, Croatia and Korea and decreasing trend of death in
Ireland, England, Switzerland, Austria and Poland during 1992 to
2002. In many studies, similar to our study, the correlation between
smoking and mortality of pancreatic cancer has been observed*2".
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As reported by WHO in 2012, death caused by gastric, colorec-
tal, liver, pancreas and esophagus cancers has been higher in every
hundred thousand people in men than women and also the results
of this report showed that in Iran, the death due to gastrointestinal
cancers was higher among Iranian men than women®. Also, stud-
ies have shown that the trend of mortality from colorectal, gastric,
liver and pancreatic cancers is higher in men than women and the
number of deaths also increases with ageing®?.

Among the limitations of this study, we can mention low calcu-
lation of mortality from cancers in Iran because of the weakness of
mortality registration system®?, Also, the results of this study were
just related to age and gender data and did not check the mortality
trend in different cities of Iran in order to determine the risk full
areas by the side of deaths from gastrointestinal cancers. It is sug-
gested that some studies determine the dispersion of deaths caused
by these cancers in all parts of Iran in order to be able to design
the needed plans in health and treatment field more efficiently.
The epidemiological studies such as studying the time trend of
disease outbreak and mortality and disability from them in differ-
ent countries of the world cause the emergence of differences and
similarities due to the comparison of their results. Consequently,

these varieties are a probe for finding the results. For instance, by
considering the increasing trend of deaths caused by gastric and
colorectal cancers in Iran and comparing it with a decreasing trend
of deaths from these cancers in developed countries, we should
improve the existing diagnosis, treatment and preventive methods
in Iran in comparison with different areas. Correction of lifestyle,
educational methods for prevention and screening has definitely a
significant effect on achieving the expected goal.
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RESUMO - Contexto — O cancer ¢ uma das causas mais importantes de morte no mundo. De acordo com a sua alta incidéncia e mortalidade, o cancer

gastrointestinal tem particular importancia entre outros tipos de neoplasias. Objetivo — Este estudo foi conduzido para investigar as tendéncias de

mudanga de mortalidade de cancer gastrointestinal no Ird. Métodos — Foi realizada pesquisa analisando-se os dados de mortalidade relatados em

29 provincias do Ira entre 2006-2010. A tendéncia de mortalidade de cancer gastrointestinal foi delineada para ambos os sexos nos anos de estudo e

desagregadas por grupos etarios em sua distribui¢do de frequéncia. O software WinPepi foi usado para analise. Resultados — Nos anos 2006-2010, a

taxa de mortalidade por cancer gastrico, colorretal, de figado e pancreatico aumentou significativamente. A mortalidade por cancer gastrointestinal

¢ maior nos homens do que nas mulheres e, além disso, os resultados mostraram que com o aumentar a idade, a morte causada por estes cinceres

também aumentou. Conclusdo — As causas mais importantes da morte entre canceres de origem gastrointestinal no Ira foram o gastrico, o hepatico e

o colorretal e devido a sua tendéncia crescente no pais, a realizagdo de intervengdes preventivas para os fatores de risco € necessaria.

DESCRITORES - Neoplasias gastrointestinais, mortalidade. Fatores etarios. Fatores sexuais. Oriente Médio.
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ABSTRACT - Background - Iron deficiency anemia remains one of the main indications to perform small bowel capsule endoscopy. Literature suggests
that diagnostic yield is influenced by patient’s age but with conflicting results regarding age cutoff. Objective — We aimed to clarify the differences in
diagnostic yield and incidence of specific findings according to age. Methods — Retrospective single-center study including 118 patients performing
small bowel capsule endoscopy in the study of iron deficiency anemia. Videos were reviewed and small bowel findings that may account for anemia
were reported. Incomplete examinations were excluded. Findings were compared between patients <60 and >60 years. Results — Patients had a mean
age of 58 years old (SD +17.9) with 69.5% females (n=82). The overall diagnostic yield was 49% (58/118), being higher among patients >60 years
(36/60, diagnostic yield 60%) than those <60 years (20/58, diagnostic yield 34%), (P<0.01). Angioectasias were more frequent in patients >60 years
(45% vs 9%, P<0.01). Patients <60 years presented more frequently significant inflammation (Lewis score >135 in 10.3% vs 1.7%, P<0.05) and other
non-vascular lesions (24% vs 10%, P=0.04). Conclusion — In our cohort small bowel capsule endoscopy diagnosed clinically relevant findings in the
setting of iron deficiency anemia in almost half the patients. Diagnostic yield was higher in patients older than 60 years (60%), with vascular lesions
being more frequent in this age group. Despite the lower diagnostic yield in patients <60 years, significant pathology was also found in this age group,

mainly of inflammatory type.
HEADINGS - Anemia. Capsule endoscopy. Small intestine.

INTRODUCTION

Iron deficiency anemia (IDA), the most frequent cause of ane-
mia", has a prevalence of 2%-7% in the general population and is
particularly frequent in the elderly, with a prevalence of 10-12®.
Since chronic occult gastrointestinal bleeding is the main cause for
IDA, upper and lower gastrointestinal endoscopies are the first line
diagnostic procedures®. However, about 30% of patients will have
normal bidirectional endoscopy®, making small bowel endoscopy
the next step in the diagnosis.

Capsule endoscopy has become an important aid in clinical
practice, providing the diagnosis in many situations that were pre-
viously hard to identify. Occult gastrointestinal bleeding (OGIB)
remains one of the main indications to perform small bowel
capsule endoscopy (SBCE)®. In this setting, when compared with
other small-bowel imaging techniques, SBCE has significantly
higher diagnostic yield (DY) than small bowel follow-through,
push enteroscopy, CT enteroclysis, CT angiography and MRI, and
is comparable to double balloon enteroscopy®®. In face of such
evidence, current guidelines recommend capsule endoscopy as the
first-line investigation of OGIB®.

In the setting of IDA, SBCE has a pooled diagnostic yield of
66.6%? influencing subsequent clinical management in 72%-75%
of patients with positive SBCE!". The most frequent findings are

angioectasias but other vascular abnormalities, inflammatory le-
sions or small bowel tumors can also arise!'”.

Current literature suggests that diagnostic yield is influenced by
patients’ age but with conflicting results regarding the age cutoff!!"149,
Also, current evidence suggests that diagnostic findings on SBCE
performed in the setting of IDA are influenced by patients’ age'"'3.
We aimed to assess the diagnostic yield of SBCE in patients with
IDA after negative upper endoscopy and colonoscopy, and to clarify
the differences in DY and incidence of specific findings according
to patients’ age.

METHODS

Retrospective study in a University affiliated Hospital Gastro-
enterology Department, highly experienced in SBCE. All videos
of consecutive SBCE performed in the study of IDA between
September 2012 and August 2015 were reviewed, and small-bowel
findings that could account for IDA were considered relevant.
Those findings included visible hemorrhage or hematic residues,
angioectasias, erosions, ulcers, varices, polyp/tumor and significant
villous atrophy in proximal small bowel. Patients with inflammatory
lesions had their Lewis Score (LS) calculated and were categorized
according to the defined and validated cut-offs in three groups —
non-significant inflammation if LS<135, mild inflammation if
LS 135-<790 and moderate to severe inflammation if LS 279019,
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Anemia was defined as hemoglobin below 12g/dL for women
and 13g/dL for men and iron deficiency was defined as ferritin
<15ug/L for patients with negative inflammatory markers, and
ferritin <50ug/L for those with elevated inflammatory markers®.

All patients had undergone upper and lower gastrointestinal
endoscopy before SBCE. SBCE was performed with PillCam® SB2
or SB3 (Medtronic, Minneapolis, MN, USA) using the standard
protocol for our unit —clear liquid diet the day before the procedure
and a 12h night-fast; 30 minutes before capsule ingestion patients
were given 100 mg of Simethicone (Aero-OM®, OM Pharma) and
1h after ingestion they returned to our unit for real time visuali-
zation; at this point, if the capsule remained in the stomach, the
patient was given Domperidone (Motilium®, Janssen). If after pro-
kinetic administration the capsule remained in the stomach, it was
passed into the duodenum by upper gastrointestinal endoscopy!®!”.

The complete video obtained in each SBCE was reviewed by
two gastroenterologists with vast experience in capsule endoscopy
using Rapid® Software, at 8-12 frames per second rate, using when
needed FICE technology!'$').

We collected data on age, gender, capsule type (PillCam® SB2
or SB3), quality of bowel preparation, gastric and small bowel
transit time and presence of relevant findings in segments other
than small bowel. Incomplete SBCE and repeat examinations for
the same patient were excluded. SBCE findings were compared
between patients <60 and >60 years.

Statistical analysis was performed using SPSS v.21.0 and a
two-tailed P value <0.05 was defined as indicating statistical sig-
nificance. Categorical variables were presented as frequencies and
percentages, and compared with the use of Fisher’s exact test or
chi-square test, as appropriate. Continuous variables were presented
as means and standard deviations and compared with the use of
Student’s #-test.

This study was performed in compliance with ethical standards
and all patients signed an informed consent form and consensual
contraindications for SBCE procedure were respected as have been
described elsewhere®.

RESULTS

From September 2012 to August 2015 a total of 357 SBCE
were performed, 127 in the study of obscure OGIB. Out of these
127 patients, only 118 were considered for the purpose of this
study — five patients had positive stool blood test without anemia
and other four capsules were incomplete.

Patients had a mean age of 58%17.9 years old (minimum 20,
maximum 86 years old) with 69.5% females (n=82). At the time of
SBCE mean hemoglobin was 9.9%1.4 g/dL. SBCE was performed
with PillCam® SB3 in 64 (54.2%) patients. Preparation quality was
considered good in the vast majority of patients (66.9%). Informa-
tion regarding patients’ usual medications and comorbidities are
depicted in TABLE 1.

The overall DY was 49.0% (58/118). No differences were found
for DY between PillCam® SB2 and SB3 (50% vs 45.3%, P>0.05)
nor between patients with good small bowel preparation when com-
pared with moderate or bad preparations (41.8% vs 58%, P>0.05).

The most frequently reported findings were angioectasias in
27.1% of SBCE. The frequencies of endoscopic findings are de-
picted in FIGURE 1.

First, second and third tercile findings were reported in 51%,
25% and 30% of SBCE, respectively, and mean small-bowel transit

TABLE 1. Patients usual medication and comorbidities.

Usual medication Percentage (%)
Acetylsalicylic acid 23.7
Clopidogrel 0.8
Warfarin 12.7
Low wheight molecular heparine 0.0

Comorbidities
Chronic renal failure 15.3
Hypertension 64.4
Dyslipidemia 56.8
Diabetes 23.7
Chronic liver disease 5.1

100
W Angiectasias
5  Polyp/tumor
g WErasion
£
g 50 u Active bleeding hematic residue
. 171 m Ulgers
b3
Willaus atrophy

127
N 85
59 51 ”
i ||

FIGURE 1. Frequency of relevant findings.

time was 274105 minutes. No differences were found between
SB2 and SB3 for first (42.6% vs 57.8%, P>0.05), second (25.9% vs
23.4%, P>0.05) and third tercile findings (33.3% vs 26.6%, P>0.05)
or relevant findings detection (50% vs 45.3%, P>0.05). SB3 had
a significantly higher detection of villous atrophy (0% vs 9.3%,
P=0.03) but both capsules had comparable performances regarding
other findings detection.

For patients with small-bowel inflammatory lesions, a LS>135
was reported in 5.9% of SBCE (n=06).

Relevant findings in segments other than the small bowel were
reported in 20.3% of examinations, mostly in the stomach (17.8%)
being erosions the most frequently reported finding in these seg-
ments (10.2%). Half of patients with extra-small bowel findings
also had relevant small bowel findings.

DY was significantly higher for males (63.9% vs 40.2%, P<0.02).
Also, patients with diagnostic SBCE were significantly older (62.4
vs 54.9 years, P=0.02) and had longer small bowel transit time
(303.6 min vs 247.1 min, P<0.01). Even for PillCam®SB3, longer
small bowel transit time is significantly associated with significant
finding detection on SBCE (254 vs 312 min, P=0.026). DY was
not influenced by antiplatelet/anticoagulant drugs or patients’
co-morbidities (hypertension, dyslipidemia, diabetes mellitus, and
chronic renal or hepatic disease).

The mean age of patients with angioectasias was 67£12.5 years,
while the mean age of patients with non-diagnostic SBCE was
55%18.4 years. Patients with inflammatory lesions had a mean age
of 45£15.7 years (TABLE 2).
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TABLE 2. Mean age according to findings.

Finding Patients mean age +SD (years)
Angioectasia 67 +12.5
Polyp/tumor 60.9 = 18.0

Erosion 56.1 + 20.6

Active bleeding/hematic residue 60.6 + 19.8

Ulcers 44.9 + 16.0

Villous atrophy 66.3 = 18.0

Varices 82.0 £5.7

No findings 55+ 18.4

Lewis score >135 45 = 15.7

Statistically significant differences between DY were found
between patients <60 years (20/58, DY 34%) and those >60 years
(36/60, DY 60%), (P<0.01). Angioectasias were more frequently
found in patients >60 years (45% vs 9%, P<0.01). Also, dyslipidemia
and hypertension were significantly more frequent in patients with
angiectasia (51.2% vs 71.9%, P=0.04 and 58.1% vs 81.3%, P=0.02,
respectively). Patients <60 years presented more frequently signifi-
cant inflammation (Lewis score >135 in 10.3% vs 1.7%, P<0.05)
and non-vascular lesions (erosions, ulcers, villous atrophy and
polyp/tumor) (24% vs 10%, P=0.04) (FIGURE 2). No differences
were found in the detection of visible hemorrhage/hematic residues,
ulcers, erosions, varices, polyp/tumor and villous atrophy between
the two groups.

100

M <60 years
p< 0,01 p=< 0,01 p=0,04 p< 0,05 W60 years
60
o 50 4
34,5
24,1
a6 10 10,3
- 17
4]
Relevant findings Angicctasias Mon-vascular lesions Significant

rflammation (SL=135)

FIGURE 2. SBCE findings in IDA according to age.
DISCUSSION

SBCE is currently widely accepted and recommended as first-
line investigation tool in OGIB. Our study confirms that SBCE has
a significant role in the study of IDA providing valuable diagnostic
information in nearly half of patients. Other investigators have
reported DY ranging from 27% to 77%7?) and Koulaouzidis et
al. reported, in a recent systematic review, a pooled diagnostic
yield of 66.6%%. We were also able to confirm that SBCE has
greater diagnostic performance in older patients, with 60% DY
for patients over 60 years. The latter finding strengthens previous
evidence that older patients have higher DY, however different
authors have presented different age cut-offs and, until now, no
clear age delimitation was consistently established!!-'¥, The higher
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DY in patients over 60 years is usually attributed to their higher
comorbidity and medication burden since previous studies reported
that chronic liver disease, hematologic disease, chronic renal fail-
ure and anticoagulants intake influence diagnostic yield in older
patients!V. In our cohort such co-morbidities and therapies were
not significantly associated with higher diagnostic yield which may
indicate that other factors influence DY. Despite higher DY in older
people, younger patients have significant pathology detected by
SBCE in our cohort (34% DY) and other authors reported DY of
28%-50% in younger age groups!!!:114,

In our cohort, we found significantly higher DY in male gen-
der. Some authors have reported that SBCE has low DY in pre-
menopausal women with iron-deficiency anemia (13.7%)??. Since
nearly a third of the women in our sample have <45 years, and we
did not consider pre-menopausal status as an exclusion criterion
for our study, this may account for the differences found between
genders. What is more, the inclusion of young women irrespective of
their pre-menopausal status may contribute to the lower diagnostic
yield reported in younger patients.

We also found that patients with longer small bowel transit
time (SBTT) have higher DY. Faster small bowel transit can even-
tually translate into a higher risk of missed lesions, particularly
in the first tercile and several authors reported higher diagnostic
yield with longer SBTT, including for SBCE performed in OGIB
study®, PillCam® SB3 aims to overcome this limitation, by provid-
ing adaptable frame rate technology. However, in our cohort, even
for PillCam®SB3, longer small bowel transit time is significantly
associated with significant finding detection on SBCE.

In our cohort the most frequent finding were angiectasias in
27.1% of all patients, particularly in patients >60 years, who had
angiectasia in 45% of cases, and in patients with hypertension
and dyslipidemia. The former finding is in concordance with the
literature that consistently associates higher angioectasia detection
with older patients!!"4%, The pathogenesis of GI angioectasias is
not fully understood, but some authors advocate that angioectasias
should be regarded as degenerative lesions of aging, caused by
chronic intermittent low-grade obstruction of veins, capillaries, and
arterioles that supply the mucosa®. Also, previous authors have
described hypercholesterolemia and hypertension as predictors of
angioectasias, comorbidities increasingly more frequent with age
and that may contribute to the higher prevelance of this finding
in older patients®?.

We found significant inflammation, assessed by a Lewis
Score>135, more frequently in younger patients, with a mean age
of 45+15.7 years. For the majority of these patients Crohn’s disease
(CD) diagnosis was established during follow up, which is in agree-
ment with the previously described high diagnostic accuracy and
sensitivity of LS>135 for CD diagnosis®®. This finding is also con-
sistent with the widespread knowledge that inflammatory enteritis
are more prevalent in younger populations and stresses the need
to consider this diagnosis in patients presenting solely with IDA.

Even though all patients in our cohort had undergone upper
and lower gastrointestinal endoscopy before SBCE, relevant find-
ings in segments other than small bowel were reported in 20.3% of
examinations, mostly in the stomach (17.8%). Other authors have
reported extra-small bowel findings in 7% to 23%?"*® of SBCE
performed in the study of OGIB. Despite significant extra-small
bowel findings detection rates, both Gilbert et al.?” and Selby et
al.®” proved that a second look endoscopy before SBCE has low
diagnostic yield, is not cost-effective, and is not recommended in
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current guidelines®. Furthermore, in our sample, half of patients
with extra-small bowel findings also had relevant small bowel
findings reinforcing the need to assess this gastrointestinal seg-
ment in patients with previous unremarkable upper and lower
gastrointestinal endoscopy.

Limitations of our study include its retrospective nature, making
our sample widely heterogeneous in terms of therapeutical approach.

CONCLUSION
In our cohort SBCE diagnosed relevant findings in the setting

of IDA in almost half the patients. The DY was higher in patients
older than 60 years (60%), with vascular lesions being more

frequent in this age group. Despite the lower DY in patients <60
years, significant pathology is also found in this age group, mainly
of inflammatory type.
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Xavier S, Magalhaes J, Rosa B, Moreira MJ, Cotter J. Impacto da enteroscopia por capsula na anemia ferropénica: influéncia da idade do doente no

rendimento diagnostico. Arq Gastroenterol. 2018,55(3):242-6.

RESUMO - Contexto — A anemia ferropénica constitui uma das principais indicagdes para realizagdo de enteroscopia por capsula. A literatura sugere

que o rendimento diagnoéstico ¢é influenciado pela idade do doente, contudo, ndo é consensual o grupo etario para o qual o rendimento diagnostico

¢ maior. Objetivo — Clarificar as diferengas de rendimento diagnostico e incidéncia de achados especificos de acordo com a idade. Métodos — Estudo

retrospetivo unicéntrico. Incluidos 118 doentes que realizaram sistematicamente enteroscopia por capsula no estudo de anemia ferropénica. Todos os

videos foram revistos e foram reportados os achados no intestino delgado que pudessem ser a causa da anemia ferropénica. Excluidas enteroscopia

por capsula incompletas. Comparados os achados entre doentes com <60 e >60 anos. Resultados — Doentes com idade média de 58 anos (SD *£17,9),

69,5% do género feminino (n=82). O rendimento diagndstico global foi de 49% (58/118), sendo superior em doentes >60 anos (36/60, rendimento

diagnostico 60%) do que em doentes <60 anos (20/58, 34%). As angiectasias foram mais frequentemente reportadas em doentes >60 anos (45% vs 9%,

P<0,01). Nos doentes com <60 anos foi mais frequentemente reportada inflamagao significativa (Score de Lewis >135 em 10,3% vs 1,7%, P<0,05) e

lesdes nao vasculares (24% vs 10%, P=0,04). Conclusio — Na nossa amostra, a enteroscopia por capsula revelou-se importante no estudo da anemia

ferropénica detectando achados relevantes em cerca de metade dos doentes. O rendimento diagnéstico foi maior em doentes com mais de 60 anos

(60%), sendo as lesdes vasculares mais frequentes neste grupo. Apesar do menor rendimento diagndstico em individuos até aos 60 anos, foi detectada

patologia relevante neste grupo, em especial do tipo inflamatério.
DESCRITORES - Anemia. Endoscopia por capsula. Intestino delgado.
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ABSTRACT - Background — Nonalcoholic fatty liver disease (NAFLD) is the commonest hepatopathy worldwide. Objective — To investigate the correla-
tions between NAFLD histopathological features and the levels of adipokines (adiponectin, leptin, and resistin) and circulating inflammatory mark-
ers (interleukin-6 [IL-6], interleukin-8 [IL-8], tumor necrosis factor alpha [TNF-a], and C-reactive protein [CRP]). Methods — This is an exploratory
cross-sectional study, which enrolled 19 women with obesity who underwent bariatric surgery. Biochemical characteristics evaluated included the
levels of adiponectin, leptin, resistin, IL-6, IL-8, TNF-a, and CRP. NAFLD was assessed through histological examination of liver biopsies carried
out during the surgical procedures. Results — The mean age of the study group was 37.3+8.2 years old; mean BMI was 36.2+2.5 kg/m?. Among indi-
viduals with liver fibrosis, the levels of IL-8 were significantly higher (24.4 £ 9.7 versus 12.7 £ 6.6; P=0.016726). The intensity of fibrosis presented a
significant negative correlation with the levels of adiponectin (R=-0.49379; P=0.03166); i.e. the higher the levels of adiponectin, the lower the intensity
of fibrosis. The intensity of steatohepatitis presented a significant negative correlation with the levels of adiponectin (R=-0.562321; P=0.01221); this
means that the higher the levels of adiponectin, the lower the intensity of steatohepatitis. Conclusion — Adiponectin levels were inversely correlated
with the severity of fibrosis and steatohepatitis, whereas IL-8 levels were higher in individuals with liver fibrosis among individuals with obesity and
NAFLD undergoing bariatric surgery. The use of these markers to assess NAFLD may bring significant information within similar populations.

HEADINGS - Obesity. Fatty Liver. Adipokines. Cytokines. Interleukins.

INTRODUCTION

Nonalcoholic fatty liver disease (NAFLD) is the commonest
liver disease around the world, with a worldwide prevalence of 25%,
according to a recent systematic review conducted by Younossi et al.
Its prevalence has presented a significant rise over recent years, as a
direct consequence of the obesity and diabetes epidemics, turning
into a source of public health concern!?. Since it may present more
aggressive phenotypes, which lead to severe forms as nonalcoholic
steatohepatitis, cirrhosis, and even liver cancer, there are estimates
that NAFLD will be the major indication for liver transplantation
by 2030 in the United States (US)C4.

The pathophysiology of NAFLD is multifactorial and involves
several interconnected mechanisms, such as insulin resistance, lipo-
totoxicity, imbalance of inflammatory mediators, endotoxinemia,
among others®. The role of the metabolically active compounds
secreted by the adipose tissue and collectively known as adipokines,
as well as of many circulating inflammatory mediators and markers,
appears to be significant on the pathogenesis of NAFLD, albeit
poorly understood to date®®.

Adiponectin, leptin, and resistin are the most studies adi-
pokines. Adiponectin is a hormone released by the adipose tissue,
with anti-inflammatory properties such as inhibiting the effects
of pro-inflammatory cytokines, mainly tumor necrosis factor
alpha and interleukin-6; its circulating levels are usually lower
in individuals with obesity®. Leptin is involved in the regulation
of the circadian cycle and satiety in the central nervous system.
Its levels are usually higher in individuals with obesity, although
its effects are suppressed in this situation due to a phenomenon
called leptin resistance; weight loss often leads to a decrease in
its levels associated with an increase of its effects!?. Resistin is a
pro-inflammatory adipokine whose main properties are inducing
inflammation and insulin resistance, angiogenesis, and proliferation
of smooth muscle cells'V.

There are several substances produced by immune cells with
active metabolic and immunomodulating functions; they are col-
lectively named cytokines and are usually regarded as mediators
and markers of the inflammatory process. Interleukin-6 [IL-6] is
a glycoprotein released by a number of cells, mainly monocytes,
macrophages, lymphocytes, fibroblasts, keratinocytes, endothelial
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cells, and some tumor cells; it is a regulator of the differentiation of
CD4+ T-cells and its levels markedly increase in acute inflammation
and mildly to moderately in chronic inflammatory conditions!?.
Interleukin-8 (IL-8) is a pro-inflammatory cytokine released by
macrophages and epithelial cells whose main function is promot-
ing chemotaxis of neutrophils and T-cells"®. The tumor necrosis
factor alpha (TNF-a) is a cytokine produced by macrophages in
response to endotoxinemia, inflammation and cancer; higher levels
are usually associated with the acute inflammatory response, but
are also linked to obesity!¥. The C-reactive protein (CRP) is an
acute-phase protein secreted by the liver that increases following
IL-6 secretion by macrophages and T-cells; its levels are also mildly
elevated in chronic inflammation.

Since adipokines, cytokines, and inflammatory markers may
present clinical relevance to be used targets for the research of
novel therapies, diagnosis methods and assessment of severity of
NAFLD, the evaluation of their correlations with the histological
abnormalities of this disease presents a significant importance.

This study aims to investigate the correlations between NAFLD
histopathological features and the levels of adipokines (adiponec-
tin, leptin, and resistin) and circulating inflammatory markers (IL-6,
IL-8, TNF-a, and CRP).

METHODS

This is an exploratory cross-sectional study, which enrolled 19
women with obesity who underwent bariatric surgery at a univer-
sity hospital from January through December 2015. This study
underwent evaluation and was approved by the institutional Ethics
Review Board under the reference UNICAMP/289.425. Bariatric
surgery was indicated according to the National Institutes of Health
Consensus Statement criteria®. The surgical technique used in
all of the individuals was the Roux-en-Y gastric bypass (RYGB).
Surgery was indicated for individuals who presented obesity for at
least five years, with at least two unsuccessful attempts to conserva-
tive treatment, with a body mass index (BMI) equal or above 40
kg/m?, or equal or above 35 kg/m? associated with obesity-related
comorbidities. The inclusion criteria were: women aged from 18
to 65 years old, which underwent RYGB. The exclusion criteria
were: subjects who belonged to vulnerable groups (mentally ill,
institutionalized or aged below 18 years old); recent or previous
abuse of alcohol; antecedents of viral acute or chronic hepatitis;
serologic abnormalities regarding hepatitis B or C virus; and previ-
ous bile duct obstruction.

All subjects who undergo bariatric surgery at this institution
take part in a preoperative weight loss program which lasts 4 to 12
weeks and is comprehended by weekly consultations carried out by
amultidisciplinary team. Individuals undergo surgery once a mini-
mal 10% preoperative weight loss is achieved or since the minimal
body mass index (BMI) of 35 kg/m? for subjects with obesity-related
morbidities or 40 kg/m? for those free of comorbidities is reached!”.
No liquid or very low-calorie diet was prescribed in the immediate
preoperative period to specifically reduce liver fat volume. All the
lab examinations were collected on the day immediately prior to
the surgical procedure.

Main characteristics regarding demographics and anthro-
pometric parameters were assessed. Biochemical characteristics
evaluated included the levels of adiponectin, leptin, resistin, IL-6,
IL-8, TNF-A, and CRP, which were determined in the plasma by
means of Western-blot analysis (SpectraMax i3, Molecular Devices,
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CA, EUA) at a 540-nm-wavelength. These laboratory assays were
collected the day prior to surgery in a fasting state.

NAFLD was assessed through histological examination of
liver biopsies carried out during the surgical procedures. All the
histological examinations were performed by the same patholo-
gist. Liver abnormalities were classified into three categories: 1)
steatosis; 2) fibrosis; 3) steatohepatitis. Each category was divided
accordingly as absent or present. The severity of each abnormality
was stratified into four categories: absent (0), mild (1), mode-
rate (2), or severe (3).

Statistical analysis

Data were expressed as means * standard deviation. For com-
parison of proportions, chi-square and Fisher’s exact tests were
carried out. To compare continuous measures between independent
or correlated groups, the Mann-Whitney test was used. Spearman’s
correlation coefficients (values of R) were calculated to assess the
association between variables and the outcomes analyzed. The values
of R vary from -1 to 1; values next to the extremities signal negative
or positive correlations, respectively. The significance level adopted
was 5% (P-value <0.05). For the execution of analysis, it was used
Statistic Analysis System (SAS) software for Windows version 9.2.

RESULTS

The mean age of the study group was 37.3%8.2 years old;
mean BMI was 36.2%2.5 kg/m?. All of the studied individuals pre-
sented mild steatosis at the liver biopsy examination. In relation
to fibrosis, 15.8% presented no fibrosis, 63.1% mild fibrosis, and
21.1% moderate fibrosis. Regarding liver inflammatorty activity,
36.8% presented no steatohepatitis, 52.6% mild steatohepatitis,
and 10.6% moderate steatohepatitis. The main demographic,
anthropometric and the distribution of NAFLD features are
presented in TABLE 1.

TABLE 1. Characteristics of the study group.

Age (years) 37.3 +8.2
Gender
Female 19 (100%)
Weight (kg) 94.9 £+ 9.2
BMI (kg/m?) 36.2 2.5
NAFLD features
Steatosis
mild 100%
Fibrosis
absent 15.8%
mild 63.1%
moderate 21.1%
Steatohepatitis
absent 36.8%
mild 52.6%
moderate 10.6%

NAFDL: nonalcoholic fatty liver disease; BMI: body mass index.
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Among individuals with liver fibrosis, the levels of IL-8 were
significantly higher (24.4£9.7 versus 12.716.6; P=0.016726); all
other variables evaluated did not differ between the individuals with
or without fibrosis. TABLE 2 shows the complete comparisons.
None of the variables evaluated differed between the individuals
with or without steatohepatitis. TABLE 3 details the complete
comparisons.

TABLE 2. Comparison between individuals with and without liver
fibrosis.

Non-fibrosis Fibrosis Value of P
Age (years) 35 +5.3 37.8 + 8.7 0.610032
BMI (kg/m?) 358+ 1.4 36.3 + 2.7 0.767814
Adiponectin 207.3 = 21.5 186.4 = 58.3 0.556420
IL-6 (pg/dL) 39.7 + 24 285+ 17.1  0.336081
IL-8 (pg/dL) 12.7 + 6.6 244+ 9.7 0.016726
Resistin (pg/dL) 46.6 + 76 51.7 + 33.3 0.843854
Leptin (pg/dL) 102.8 + 31.4 101.1 = 29.5 0.92151
TNF-a (pg/dL) 31544274 1053 +2299 0217523
CRP (pg/dL) 634236 719265  0.610032

BMI: body mass index; IL-6: interleukin-6; IL-8: interleukin-8; TNF-a: tumor necrosis factor
alpha; CRP: C-reactive protein; pg/dL: picograms per deciliter.

TABLE 3. Comparison between the individuals with and without
steatohepatitis.

steatoNlﬁe r;atitis Steatohepatitis Value of P
Age (years) 337 +4.9 394 + 9.1 0.147749
BMI (kg/m?) 35.8 +2.4 36.5 £ 2.7 0.573183
Adiponectin 217.1 = 28 173.7 = 60.3 0.093356
IL-6 (pg/dL) 31.8 + 22.8 29.4 + 15.8 0.794518
IL-8 (pg/dL) 12.6 = 5.7 15.6 £ 9.3 0.445529
Resistin (pg/dL) 452 +37.7 54.2 + 42 0.644999
Leptin (pg/dL) 104.1 = 32.5 99.8 =28  0.767814
TNEF-a (pg/dL) 206.2 + 326.7 99 + 229.4 0.411142
CRP (pg/dL) 72.9 £ 18.2 69.2 + 29.8 0.767814

BMI: body mass index; IL-6: interleukin-6; IL-8: interleukin-8; TNF-a: cumor necrosis factor
alpha; CRP: C-reactive protein; pg/dL: picograms per deciliter.

The intensity of fibrosis presented a significant negative cor-
relation with the levels of adiponectin (R=-0.49379; P=0.03166);
this means that the higher the levels of adiponectin, the lower the
intensity of fibrosis. FIGURE 1 presents graphical representations
of the correlation analysis of each variable evaluated with the
severity of fibrosis and the respective correlation coefficients and
values of P. Similarly, the intensity of steatohepatitis presented
a significant negative correlation with the levels of adiponectin
(R=-0.562321; P=0.01221); this means that the higher the levels
of adiponectin, the lower the intensity of steatohepatitis. None
of the other evaluated variables presented significant correlations
with the intensities of both fibrosis and steatohepatitis. FIGURE
2 presents graphical representations of the correlation analysis of
each variable evaluated with the severity of steatohepatitis and the
respective correlation coefficients and values of P.
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FIGURE 1. Correlations between adipokine/cytokine profiles and
severity of fibrosis. IL-6: interleukin-6; IL=8: interleukin-8; TNF-a.:
tumor necrosis factor alpha; CRP: C-reactive protein; R: coefficient of
correlation; P: value of P.
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FIGURE 2. Correlations between adipokine/cytokine profiles and severity
of steatohepatitis. IL-6: interleukin-6; IL=8: interleukin-8; TNF-a.
tumor necrosis factor alpha; CRP: C-reactive protein; R: coefficient of
correlation; P: value of P.

DISCUSSION

The interplay between the liver metabolism and circulating
levels of active substances with pro or anti-inflammatory properties
is a complex pathophysiological process which is not completely
understood. However, due to obesity and fatty liver epidemics, the
analysis of the role of these compounds presents a great significance
as a way to gain insight into the mechanisms of chronic liver injury
and plan therapies targeting these molecules or, at least, their use
as markers of severity of disease.

The current study showed significant negative correlations be-
tween the levels of adiponectin and the severity of both liver fibrosis
and steatohepatitis, signaling a protective effect of adiponectin in
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regard to the progression of NAFLD to more aggressive forms. This
role may be potentially linked to the anti-inflammatory properties
of adiponectin, as well as its insulin sensitizing effect. Both effects
are likely to act conjointly to, at least, stabilize the liver injury in
the context of NAFLD. The relationship between adiponectin
and hepatoprotection has been previously observed in the litera-
ture®2Y, Since bariatric surgery leads to increases in the levels of
adiponectin®2, it is reasonable to suppose that this mechanism is
involved to some degree in the significant improvement of NAFLD
reported after surgery®*->,

There is evidence that leptin levels are associated with liver dis-
ease®3); it is possible that the present study did not show significant
correlations because all of the studied individuals presented obesity
and thus tended to present high levels. The role of resistin in the
development and progression of NAFLD is not so well established
and the previous available evidence showed mixed results, with
some authors reporting a significant association with NAFLD®*39,
and others demonstrating no differences®*®. D’Incao et al. have
observed that leptin levels were inversely correlated with the degree
of steatosis, and also that resistin levels were inversely correlated
with fibrosis stages!'®).

Higher levels of IL-8 among individuals with liver fibrosis
were also observed in the present study. Previous studies have
demonstrated that IL-8 is strongly activated in chronic liver dis-
ease, thus likely contributing to liver inflammation; Zimmerman
et al.®” suggested a possible role of IL-8 for recruitment and
activation of hepatic macrophages. The increased levels of 1L-8
among individuals with NAFLD compared to healthy controls
have also been demonstrated by Jarrar et al.“? and Hasanaliyeva
et al.“D. The latter study pointed out the IL-8 levels were also
independently associated with fibrosis among individuals with
NAFLD. There is scarce evidence on the influence of bariatric sur-
gery on IL-8 levels; Klein et al.#? observed a significant decrease
in its levels, thus this may also be involved in the improvement
of NAFLD after surgery.

Although CRP, TNF-a, and IL-6 did not differ statistically
among the studied individuals, there are previous evidence of their
significant influence on the NAFLD pathophysiology*-9, The lack
of significance in regards to these markers in the present study may

be caused by the small number of individuals analyzed, or by the
selection bias due to the high frequency of NAFLD within this
population.

This study has some limitations that should be taken into ac-
count. Firstly, it was performed in a small patient population; this
occurs primarily due to the high costs of the assays utilized in this
study. Furthermore, there was not a control group with healthy
individuals and all the studied individuals presented some degree
of NAFLD, facts that limit a complete explanation of the find-
ings and further extrapolation. The major caveat of this approach
is that it is not possible to fully determine which features should
certainly be ascribed to which of the three modalities of liver disease
considered, as they overlap in the analysis. Finally, the complete
inflammatory panel involves a number of mediators which were
not analyzed in this study; since there is a complex interplay among
these compounds, it may also avoid ultimate conclusions. Despite
these caveats, the results of the present study permit significant
insights in regards to the progression of liver disease among indi-
viduals with obesity and reinforce the possibility of using some of
these molecules as markers for diagnosis and following, or even
targets for potential therapies.

CONCLUSION

Adiponectin levels were inversely correlated with the severity
of fibrosis and steatohepatitis, whereas IL-8 levels were higher in
individuals with liver fibrosis among individuals with obesity and
NAFLD undergoing bariatric surgery.

Statement of informed consent
Informed consent was obtained from all individual participants
included in the study.

Statement of human and animal rights

All procedures performed in studies involving human par-
ticipants were in accordance with the ethical standards of the
institutional and/or national research committee and with the
1964 Helsinki declaration and its later amendments or comparable
ethical standards.

Baltieri L, Chaim EA, Chaim FDM, Utrini MP, Gestic MA, Cazzo E. Correlagdes entre caracteristicas da doenga hepatica gordurosa nao-alcoolica e os

niveis de adipocinas e citocinas inflamatorias em individuos submetidos a cirurgia bariatrica. Arq Gastroenterol. 2018,55(3):247-51.

RESUMO - Contexto — A doenga hepatica gordurosa ndo-alcodlica (DHGNA) ¢ a hepatopatia mais comum no mundo. Objetivo — Investigar correlagoes

entre as apresentagdoes histopatologicas da DHGNA e os niveis de adipocinas (adiponectina, leptina e resistina) e marcadores sistémicos de inflamagao

(interleucina-6 [IL-6], interleucina-8 [IL-8], fator de necrose tumoral alfa [TNF-a] e proteina C reativa [PCR]). Métodos — Estudo transversal exploratorio

envolvendo 18 mulheres com obesidade submetidas a cirurgia bariatrica. As caracteristicas bioquimicas avaliadas incluiram os niveis de adiponecti-

na, leptina, resistina, IL-6, IL-8, TNF-a e PCR. A DHGNA foi avaliada através de exams histologicos de biopsias hepaticas realizadas durantes as

cirurgias. Resultados — A idade média foi 37,3%8,2 anos; o indice de massa corporal (IMC) médio foi 36,2+2,5 kg/m?* Entre os individuos com fibrose

hepatica, os niveis de IL-8 foram significativamente mais altos (24,4+9,7 versus 12,7£6,6; P=0,016726). A intensidade da fibrose apresentou uma cor-

relagdo negativa significativa com os niveis de adiponectina (R=-0,49379; P=0,03166), demonstranso que, quanto maiores os niveis de adiponectina,

menor a intensidade da fibrose. A intensidade da esteato-hepatite apresentou uma correlagdo negativa significativa com os niveis de adiponectina

(R=-0,562321; P=0,01221), demonstrando que quanto mais altos os niveis de adiponectina, menor a intensidade da esteato-hepatite. Conclusdo — Os

niveis de adiponectina correlacionaram-se negativamente com a severidade da fibrose e da esteato-hepatite, enquanto os niveis de IL-8 foram maiores

entre os individuos com fibrose hepatica. O uso destes marcadores pode trazer informagdes significativas sobre a DHGNA em populagdes com obesidade.
DESCRITORES - Obesidade. Figado gorduroso. Adipocinas. Citocinas. Interleucinas.
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ABSTRACT - Background — The post-operative complications rate is greater in patients with Crohn’s disease than in other abdominal surgeries due to other
benign conditions. Prevention and management of such complications are important factors in the care of these patients. Objective — The objectives of
this research are to analyze the rate of postoperative complications and the major risk factors in patients with Crohn’s disease. Methods — A descriptive
and retrospective study based on analysis of medical records of patients with Crohn’s disease undergoing ileal and/or colonic resection, which analyzed
the main surgical complications and their major risk factors. Results — Forty-four surgical procedures and thirty-seven patients were analyzed. Most
were female (56.7%). Postoperative complications were observed in 18 (40.9%) surgeries. The disease duration (P=0.04), the penetrating behavior
(P=0.013), the time between diagnosis and the first surgery (P=0.04), malnutrition with low body mass index (BMI), duration of surgery (P=0.016),
and the size of the removed specimen (P=0.014) were associated with higher rates of complications. The use of drugs blocking tumor necrosis factor
up to eight weeks before surgery was not significantly associated with higher complications rates or increased need for reoperation. Conclusion — The
complication rate observed in this study is similar to published data. The duration of the disease, the penetrating behavior, the size of the removed
specimen, the duration of the surgery, and BMI are important risk factors for perioperative complications in Crohn’s disease.

HEADINGS - Secondary prevention. Risk factors. Digestive system surgical procedures. Postoperative complications. Inflammatory bowel disease.

INTRODUCTION

Crohn’s disease (CD) can cause transmural inflammation and
can affect any segment of the digestive tract (especially terminal
ileum and perianal region). It is characterized by a discontinuous
involvement of the gastrointestinal tract, with affected areas in-
terspersed with areas of normal mucosa. Unlike ulcerative colitis,
CD is commonly associated with complications such as abscesses,
fistulas and stenosis!-?.

The worldwide incidence of CD in the adult population ranges
from 0.1 to 20.2 per 100,000 people per year, and its prevalence
in North America is 26 to 199 cases per 100,000 inhabitants per
year®, The incidence of CD in the Midwest of Sdo Paulo state
during the years of 2001 to 2005 was 3,5 cases per 100.000 people,
and its prevalence was 5,65 cases per 100.000 people®. Although
South America is considered an area with a low frequency of CD,
its incidence is rising in the countryside of both the Sao Paulo and
Minas Gerais states in the past few decades”®.

Despite the reduction in the need for surgery due to recent
advances in the clinical management of CD, it is estimated that
between 70% and 90% of patients with CD will require surgical
intervention at some point during the progression of the disease®.

Several authors'*!? have already proven that patients with in-
flammatory bowel diseases (IBD) are more prone to perioperative
complications, due to pre-existing clinical condition, nutritional
status and drug use, especially corticoids and immunomodulators.
However, the rates of perioperative complications vary widely (5%

to 60%)1%19 according to the group. Some factors widely influence
the rate of perioperative complications: presence of multidiscipli-
nary team, experience of the surgeon, center of reference to treat
IBD, medications in use and duration.

Regarding the medications, there is a growing concern about
the safety of perioperative use of biologic anti-TNF (tumor
necrosis factor) agents, as Infliximab (IFX) and Adalimumab
(ADA). In a recent meta-analysis article!¥, with extensive review
of the literature, the postoperative complications associated with
the use of anti-TNF were evaluated. One of the few multicenter
studies performed in Brazil, analyzing 76 patients with CD did
not show an increased risk of complications with the use of
biological therapy!?.

Thus, the objective of this study is to analyze the rate of perio-
perative complications and to identify their risk factors in patients
with intestinal CD undergoing surgical treatment.

METHODS

Ethical aspects of the survey

This survey was approved by the Department of Surgery and
Orthopedics, Botucatu Medical School, Sdo Paulo State Univer-
sity — UNESP. Grant #2014/01091-2, Sao Paulo Research Founda-
tion (FAPESP). Ethics Committee approval number: 3547/2010.

A retrospective observational study was conducted through
the collection of data from medical records of patients with CD
submitted to abdominal surgical intervention.
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All patients diagnosed with CD and monitored at the IBD
outpatient clinic of Botucatu Medical School who underwent
abdominal surgery related to CD itself in the last 10 years were
included in this study. The only exclusion criteria was insufficient
data on the medical records.

The patients were classified according to Montreal Classifica-
tion for CD"9, which establishes three parameters of classification:
age of onset, behaviour of the disease, and location.

The following complications were analyzed: fistulae, abscesses,
anastomotic dehiscence, and abdominal sepsis. Socio-demograph-
ic data (sex, ethnicity, age, schooling), clinical features (BMI, age
at diagnosis, disease duration, family history, history of smoking,
use of corticosteroids, immunomodulators or anti-TNF drugs
within 8 weeks prior to surgery, Montreal classification of CD),
and surgical characteristics (age at first surgery, time between
diagnosis and first surgery, need for more than one surgery,
number of surgeries, surgical indication, surgical time, technique
and position of the anastomosis, presence of complications and
their classification, and size of the removed specimen) were also
analyzed.

Complications were classified according to the method pro-
posed by Clavien-Dindo"” (grade I to V), that stratifies them
according to the therapy that was necessary for their treatment,
which makes this model ideal for retrospective studies, such as
the present.

The variables were analyzed in a descriptive way, including
their relative and absolute frequencies (for the categorical vari-
ables) and the calculation of the mean or median and the standard
deviation (for the quantitative variables). The variables were then
separated into clinical and surgical, and analyzed associatively us-
ing chi-square or Fisher’s exact test (for categorical variables), and
Student’s t-tests or the Mann-Whitney (for the statistical variables),
assuming a value of statistical significance of P=0.05. The program
used for such analyzes was STATA 12.019,

RESULTS

Descriptive analysis

A total of 44 surgical procedures were analyzed in 37 patients,
21 (56.7%) female, 32 (86.5%) white, and 18 (49%) with complete
secondary education. The mean age at diagnosis is 32.5 years
(standard deviation [SD] = 11.4); the mean age of the patients at
the first surgery is 35.7 years (SD = 10.9), and the median time
between diagnosis and the first surgery is 1 year.

Only 8.1% of the patients had a family history of CD; 21.6%
of the patients have a history of current or previous smoking; and
12 (32.4%) required more than one surgery.

The highest incidence of CD (67.6%) occurred between 12 and
40 years of age (A2 from Montreal); the most common location
(75.7%) of the disease was ileocolonic (L3 of Montreal); and stric-
turing (B2) and penetrating (B3 Montreal) behaviors showed the
same frequency (48.65%). Complications occurred in 16 patients
(46.2%), and the most common was the presence of fistulas (35.1%).

Of the total number of surgeries, 70.5% were elective; 6 surgeries
(13.7%) required blood transfusion; and the approach of all surger-
ies performed was through laparotomy. The mean duration of the
surgeries was 181.1 minutes (SD=43.9), and the median length of
the removed specimen was 25 cm, with a range of 8.5 to 99 cm.

The rate of postoperative complications was 40.9% (18 com-
plicated surgeries, out of a total of 44). Half of these complica-

tions (nine) occurred within 30 days of the surgical procedure.
There were 15 (34.1%) surgeries complicated by fistulas; 10 (22.7%)
surgeries complicated by abscesses; 5 (11.3%) surgeries complicated
by anastomotic dehiscence; and 2 (4.5%) surgeries complicated by
abdominal sepsis. Of the 18 complications occurred, 5 (11.3%) were
classified as I11a; 11 (25%) as I1Ib; and 2 (4.5%) as IVb, according
to Clavien-Dindo® as shown in TABLE 1.

TABLE 1. Incidence of complications.

Variables N %

Complications

Any complication 18 40.9
Fistula 15 34.1
Abscess 10 22.7
Anastomotic dehiscence 05 11.3
Abdominal sepsis 02 4.5

Clavien-Dindo" classification

IIIa 05 11.3
IIIb 11 25.0
IVb 02 4.5

Associative analysis

Of the 37 studied patients, 12 (32.4%) required more than one
surgery. There was no significant association between the need for
additional surgery and gender, ethnicity, schooling or smoking.

There was no significant difference between the need for ad-
ditional surgery in the future and elective or emergency indication
for the surgery; the use of corticosteroids, immunomodulators or
biological up to 8 weeks before surgery; anastomotic features or
extension of the specimen removed in the first operation. However,
family history for CD (P=0.028) and duration of disease in years
(P=0.04) were significantly associated with the need for additional
surgery, as shown in TABLE 2.

There was a significant difference (P=0.013) in the clini-
cal behavior of disease in the groups with and without general
complications after surgery (including fistulas, abscesses, wound
dehiscence and sepsis). The penetrating behavior (B3 of Montreal)
was associated with a higher frequency of complications.

In addition, there was also a significant difference (P=0.02)
in the extension of the removed specimen in the surgeries with
postoperative complications when compared to the extension
of the specimen in the uncomplicated surgeries. Removal of
specimens greater than 25 cm was associated with a higher rate of
complications such as fistulae, abscesses, anastomotic dehiscence,
and abdominal sepsis (P=0.019, relative risk of 3.69), as shown in
TABLE 3. None of the drugs (corticoids, immunomodulators and
biologics) was associated with a higher occurrence of complications.

According to the classification of Clavien-Dindo"?, the severity
of the studied complications was not significantly influenced by the
type of surgical indication, the use of drugs (corticoids, immunomod-
ulators or biologics) up to 8 weeks prior to surgery, anastomosis
technique or size of the removed specimen, as shown in TABLE 4.
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TABLE 2. Clinical characteristics of the patients according to the need for additional surgery after the first surgery.

Clinical characteristics One surgery (n=25) More than one surgery (n=12) P (Fisher) Relative Risk (CI)
Categorical variables N % N %

Family history 0.028
No 25 73.5 09 26.5 1
Yes 00 0 03 100 3.77 (2.15-6.61)
Schooling 0.52
Secondary education or less 20 69.0 09 31.0 1
Graduate 05 62.5 03 37.5 1.2 (0.42-3.44)
Smoking 0.48
No 19 65.5 10 34.5 1
Yes 06 75.0 02 25.0 0.75 (0.19-2.66)

Quantitative variables Average (DP) Average (DP) P value
Age at diagnosis (years) 33.5(12.3) 30.5(9.2) 0.53
Disease duration (years) 10.7 (6.9) 17.7 (9.7) 0.04

TABLE 3. Surgical characteristics according to the presence of postoperative complications.

. . . Ab f With licati . . .
Surgical characteristics complicflfi?fs?n:Z 6) ! Cgi:[; SI)C ations P (Fisher) Relative Risk (CI)
Categorical variables N % N %

Surgical indication 0.44

Elective 19 61.3 12 38.7 0.64 (X?) 1

Emergency 07 53.8 06 46.2 1.19 (0.57-2.48)

Biological drugs up to 8 weeks prior to surgery 0.21

Yes 06 46.1 07 53.9 0.25 (X?) 1

No 20 64.5 11 35.5 0.65 (0.32-1.31)

Extension of the removed specimen (cm) 0.019

<25 16 84.2 03 15.8 1

> 25 05 41.7 07 58.3 3.69 (1.17-11.58)

Information unavailable 05 - 08 - - -
Quantitative variables Average (DP) Average (DP) P value

Surgical time (minutes) 192 (34.57) 167.5 (52.64) 0.27

Extension of the removed specimen (cm) 29.40 (23.75) 41.55(18.21) 0.02

TABLE 4. Relation between surgical characteristics and postoperative complications, according to the therapy necessary to treat them!?.

. .. Classification according to the model proposed by Clavien-Dindo P
Surgical characteristics .
I1la (n=05) I1Ib (n=11) Vb (n=02) (Fisher)

Categorical variables N % N % N %

Surgical indication 1.00

Elective 03 60.0 08 72.7 01 50.0

Emergency 02 40.0 03 27.3 01 50.0

Biological drugs up to 8 weeks prior to surgery 0.29

Yes 01 20.0 06 54.5 00 00.0

No 04 80.0 05 45.5 02 100.0

Anastomosis (technique)

Mechanical 02 40.0 06 54.5 01 50.0 1.00

Manual 02 40.0 03 27.3 00 00.0

Information unavailable 01 20.0 02 18.2 01 50.0

Extension of the removed specimen (cm) 0.13

<25 00 0.0 01 09.0 02 100.0 0.04 (X?)

> 25 02 40.0 05 45.5 00 00.0

Information unavailable 03 60.0 05 45.5 00 00.0
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There was a significant difference between the group of patients
with and without fistulas in the postoperative period regarding to
the clinical behavior of the disease (P=0.003). The penetrating
behavior (B3 of Montreal) was associated with a higher frequency
of fistulas. Thus, there is a tendency to maintain the penetrating
behavior after surgery.

The time between diagnosis and the first surgery was also
different between these two groups (P=0.04), with the longest
periods associated with the group with fistulas. There was no
significant difference between gender, ethnicity, family history or
smoking among these groups. There was no significant associa-
tion between the use of corticosteroids, immunomodulators and
biological agents up to 8 weeks prior to surgery and the presence
of fistulas, nor between the characteristics of the anastomosis and
the presence of fistulas.

The only significant association related to the presence of
abscesses after surgery was the Body Mass Index (BMI) of the
patients, with the highest BMIs being associated with the abscess
group (P=0.02). There was no significant association between the
presence of abscesses and gender, ethnicity, family history, smoking,
use of medications (corticoids, immunomodulators and biologics),
or anastomotic features.

There were no significant associations between the variables stud-
ied and the presence of anastomotic dehiscence or abdominal sepsis.

DISCUSSION

The present study analyzed 44 surgical procedures in 37 high-
complexity patients in a reference hospital of the Midwest of Sao
Paulo state. Its results show that treatment of CD remains chal-
lenging, especially when the disease has a penetrating behavior. The
number of patients and the retrospective design of the study are
limitations. However, despite this limitation, the study is important
to analyze CD in the Midwestern Sao Paulo state, and its results
corroborate with many other studies in the literature.

The gender distribution of the patients in this study is similar
the one reported in the literature™. The ileocolonic location is the
most common among patients undergoing conventional (open)
surgery for CD in several studies found in the literature>*. The
highest incidence of CD between 12 and 40 years of age (A2 of
Montreal) is also reported in the literature as the most common
among patients requiring surgery?.

The literature reports® a lower rate of postoperative com-
plications in laparoscopic surgeries, especially in cases of mild
to moderate non-fistulizing CD. However, it was not possible to
study the difference between the surgical approaches, since all
the surgeries performed in the present study had a conventional
approach. The need for reoperation is also lower in laparoscopic
approach surgeries, according to the literature®. Although it is
available in our group, the hospital cost policy difficult the use of
laparoscopy, especially at the time when the study was conducted.
Recently in the hospital, an inflammatory bowel disease surgical
team was assembled, and this team began to use the laparoscopic
approach to CD patients, with only a few recent cases operated.
New studies will be conducted to evaluate the results of this new
approach in our group.

The rate of postoperative complications was 40.9% (18 com-
plicated surgeries, out of 44), which is consistent with the rates
reported in the literature®2'2, The fact that the hospital in which
the study was conducted is the only tertiary referal hospital for

the entire midwest of the state of Sdo Paulo, which comprehend
more than 2 million people, may explain the relatively high value
of complications. In this scenario, the patients that are referred
to us usually have a more aggressive and severe disease, and they
usually have been using medications for a long time, increasing the
risk of postoperative complications.

Regarding the high rate of fistula, the authors believe that it
occurred because the patients that are referred to our group usually
have been treating CD for a long time, have a severe clinical state,
many of them have chronic obstructive symptoms and malnutrition,
and many of them were operated in an urgent scenario. Besides, at
the time of this study, every gastrointestinal surgeon in our hospital
operated on CD patients — including surgical residents; nowadays
we have implanted an inflammatory bowel disease surgical team
that comprises two expert surgeons. With this measure, the results
seem to be subjectively improved over the last year. Another pos-
sible explanation is that the low number of patients included in this
study had a negative influence on this analysis.

In a recent retrospective study®?, published in 2015, both the
ileocolonic location and the penetrating behavior of CD were
associated with a greater surgical recurrence of the disease, re-
sembling what was found in the present study, in which the latter
were associated with a higher incidence of postoperative compli-
cations. The complexity of the treatment of penetrating-behavior
CD was again highlighted in a recent systematic review¥ and in
a recent retrospective muticentric study®. All of that indicates
that the penetrating behavior is an indication of severity and
poor prognosis on CD.

The use of corticosteroids, despite showing a clear benefit in
the treatment of the acute phase of inflammatory bowel diseases,
is associated with negative repercussions in the postoperative
period by most authors, such as increasing the rate of postopera-
tive complications®-? and increasing postoperative mortality®.
In the present study, however, no relation was observed between
the presence of complications and corticosteroid therapy up to
8 weeks prior to surgery, probably because of the small sample.
The authors believe that an increase in the patient number would
confirm this relation.

There are controversies in the literature regarding the influence
of biological therapy on the rate of postoperative complications.
There are meta-analyzes showing that these drugs exert a protec-
tive effect against postoperative complications®®3", and there are
others showing an increase in the rate of postoperative complica-
tions@3239 related to the use of these drugs. In the present study,
there was no evidence that the biological drugs influence the rate
of postoperative complications, resembling what was found in
recent studies®>%.

The removal of a specimen greater than 25 cm was associated
with both higher rates of general complications and higher inci-
dence of postoperative fistulas. Thus, it seems that conservative
resections regarding specimen extension are a way to reduce the
rate of postoperative complications.

Another important alternative regarding the reduction of the
rate of complications and the need for reoperation is the laparo-
scopic approach, which is not routinely practiced in our group in
patients with CD.

There are only a few papers in the international literature
discussing this matter, especially in Latin America, and the results
presented in this paper contribute to the current discussion regard-
ing the perioperative complications of IBD, especially CD.
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Saad Hossne R, Sassaki LY, Baima JP, Meira Junior JD, Campos LM. Analise dos fatores de risco e complicagdes pds-operatdrias em pacientes portadores
de doenga de Crohn. Arq Gastroenterol. 2018,55(3):252-7.
RESUMO - Contexto — O indice de complicagdes pos-operatorias ¢ maior em pacientes com doenga de Crohn do que em outras cirurgias abdominais

decorrentes de outras afec¢oes benignas. A prevengdo e o manejo de tais complicagdes constituem importante fator no tratamento desses pacientes.
Objetivo — Os objetivos deste trabalho sao analisar a taxa de complicagdes pds-operatdrias e os principais fatores de risco em pacientes portadores
de doenga de Crohn. Métodos — Estudo descritivo e retrospectivo, baseado na analise dos prontuarios dos pacientes com doencga de Crohn sub-
metidos a ressecgdes ileais e/ou colonicas, analisando as principais complicagdes cirurgicas e os principais fatores de risco relacionados as mesmas.
Resultados — Foram analisados 44 procedimentos cirurgicos em 37 pacientes. A maioria dos pacientes era do sexo feminino (56,7%). Complicagdes
pos-operatorias foram observadas em 18 (40,9%) cirurgias. A duragdo da doenga (P=0,04), o comportamento penetrante (P=0,013), o tempo entre
o diagnostico e a primeira cirurgia (P=0,04), a desnutrigdo com baixo indice de massa corporea (IMC), o tempo de duragao da cirurgia (P=0,016),
e o tamanho do espécime retirado (P=0,014) estiveram associados a maiores taxas de complica¢des. O uso de farmacos bloqueadores do fator de
necrose tumoral até oito semanas antes da cirurgia nao foi significativamente associado a maiores taxas de complicagdes ou a maior necessidade de
reoperagao. Conclusiio — A taxa de complicagdes observadas neste trabalho ¢ semelhante aos dados da literatura. A duragdo da doenga, o compor-
tamento penetrante, o tamanho do espécime retirado, o tempo de duragio da cirurgia e o IMC sdo importantes fatores de risco para complicagdes
peri-operatérias em doenga de Crohn.

DESCRITORES - Prevencao secundaria. Fatores de risco. Procedimentos cirurgicos do sistema digestorio. Complicagdes pos-operatorias. Doenga

inflamatorias intestinais.

REFERENCES
Xavier RJ, Podolsky DK. Unravelling the pathogenesis of inflammatory 11. YunL,Rubin DT, Ali T. Risk of post-operative complications associated with anti-TNF
bowel disease. Nature. 2007;448:427-34. therapy in inflammatory bowel disease. World J Gastroenterol. 2012;18:197-204.
Abraham C, Cho JH. Inflammatory bowel disease. N Engl J Med. 12. Kweku A, Fazio VW, Shen B, Church JM, Lashner B, Remzi F, et al. Use of Infliximab
2009;361:2066-78. within 3 Months of Ileocolonic Resection is Associated with Adverse Postoperative
Molodecky Na, Soon IS, Rabi DM, Ghali WA, Ferris M, Chernoff G, et al. Outcomes in Crohn’s Patients. J Gastrointest Surg. 2008;12:1738-44.
Increasing incidence and prevalence of the inflammatory bowel diseases with 13. Kotze PG, Abou-Rejaile VZ, Barcelos IF, Martins JF, Miranda EF, Rocha JG, Kotze
time, based on systematic review. Gastroenterology. 2012;142:46.e42-54.e42; LMS. Complications after intestinal resection in Crohn’s disease: laparoscopic versus
quiz e30. conventional approach. J Coloproctol (Rio J). 2013;33:139-44.
Burisch J, Pedersen N, Cukovi¢-Cavka S, Brinar M, Kaimakliotis I, Duricova 14. Narula N, Charleton D, Marshall JK. Meta-analysis: peri-operative anti-TNFa
D, et al. East-West gradient in the incidence of inflammatory bowel disease treatment and post-operative complications in patients with inflammatory bowel
in Europe — the ECCO-EpiCom inception cohort. Gut. 2014;63:588-97. disease. Aliment Pharmacol Ther. 2013;37:1057-64.
Kappelman MD, Moore KR, Allen JK, Cook SF. Recent trends in the prev- 15. Kotze PG, Saab MP, Saab B, da Silva Kotze LM, Olandoski M, Pinheiro LV, et al.
alence of Crohn’s disease and ulcerative colitis in a commercially insured US Tumor Necrosis Factor Alpha Inhibitors Did Not Influence Postoperative Morbidity
population. Dig Dis Sci. 2013;58:519-25. After Elective Surgical Resections in Crohn’s Disease. Dig Dis Sci. 2017;62:456-64.
Victoria CR, Sassaki LY, Nunes HRC. Incidence and prevalence rates of 16. Silverberg MS, Satsangi J, Ahmad T, Arnott ID, Bernstein CN, Brant SR, et al. To-
inflammatory bowel diseases, in midwestern of Sao Paulo State, Brazil. Arq ward an integrated clinical, molecular and serological classification of inflammatory
Gastroenterol. 2009;46:20-5. bowel disease: Report of a Working Party of the 2005 Montreal World Congress of
Souza MH, Troncon LE, Rodrigues CM, Viana CF, Onofre PH, Monteiro Gastroenterology. Can J Gastroenterol. 2005;19:5A-36A.
RA, et al. [Trends in the occurrence (1980-1999) and clinical features of 17. Dindo D, Demartines N, Clavien PA. Classification of surgical complications: a new
Crohn’s disease and ulcerative colitis in a university hospital in Southeastern proposal with evaluation in a cohort of 6336 patients and results of a survey. Ann
Brazil]. [Article in Portuguese]. Arq Gastroenterol. 2002;39:98-105. Surg. 2004;240:205-13.
Gaburri PD, Chebli JM, de Castro LE, Ferreira JO, Lopes MH, Ribeiro AM, 18. Stata Corporation, 2011. Stata Statistical Software. Release 12.0. Stata Corporation,
et al. [Epidemiology, clinical features and clinical course of Crohn’s disease: College Station, TX.
a study of 60 cases]. [Article in Portuguese]. Arq Gastroenterol. 1998;35: 19. Bobanga ID, Bai S, Swanson MA, Champagne BJ, Reynolds HJ, Delaney CP, et al.
240-6. Factors influencing disease recurrence after ileocolic resection in adult and pediatric
Gardiner KR, Dasari BV. Operative management of small bowel Crohn’s onset Crohn’s disease. Am J Surg. 2014;208:591-6.
disease. Surg Clin North Am. 2007;87:587-610. 20. Cayci M, Bostanci EB, Turhan N, Karaman K, Dalgic T, Ozer I, et al. The analysis of
Syed A, Cross R, Flasar M. Preoperative use of anti-TNF therapy in Crohn’s clinico-pathologic characteristics in patients who underwent surgery due to stricturing
disease patients is associated with increased infectious and surgical compli- and non-perineal fistulizing forms of Crohn’s disease: A retrospective cohort study.
cations. Am J Gastroenterol. 2013;108:583-93. Int J Surg. 2015;15:49-54.

256 ¢ Arg Gastroenterol ® 2018. v. 55 n° 3 jul/set



Saad Hossne R, Sassaki LY, Baima JP, Meira Junior JD, Campos LM.

Analysis of risk factors and postoperative complications in patients with Crohn’s disease

21.

22.

23.

24.

25.

26.

27.

Billioud V, Ford AC, Tedesco ED, Colombel JF, Roblin X, Peyrin-Biroulet
L. Preoperative use of anti-TNF therapy and postoperative complications in
inflammatory bowel diseases: A meta-analysis. Journal of Crohn’s and Colitis.
2013;7:853-67.

Kotze PG, Magro DO, Martinez CAR. Adalimumab and postoperative com-
plications of electiveintestinal resections in Crohn’s disease: a propensity score
case-matched study. Colorectal Dis. 2017;20:211-8.

Bechara Cde S, Lacerda Filho A, Ferrari Mde L, Andrade DA, Luz MM, da
Silva RG. Montreal classification of patient operated for Crohn’s disease and
identification of surgical recurrence predictors. Rev Col Bras Cir. 2015;42:97-105.
Schlussel AT, Steele SR, Alavi K. Current challenges in the surgical manage-
ment of Crohn’s disease: a systematic review. The American Journal of Surgery.
2016;212:345-51.

Yamamoto T, Spinelli A, Suzuki Y, Saad-Hossne R, Teixeira FV, de Albuquerque
IC, et al. Risk factors for complications after ileocolonic resection for Crohn’s
disease with a major focus on the impact of preoperative immunosuppressive
and biologic therapy: A retrospective international multicentre study. United
European Gastroenterol J. 2016;4:784-93.

Nguyen GC, Elnahas A, Jackson TD. The impact of preoperative steroid use on
short-term outcomes followingsurgery for inflammatory bowel disease. J Crohn’s
Colitis. 2014;8:1661-7.

Lichtenstein GR, Feagan BG, Cohen RD, Salzberg BA, Diamond RH, Price
S, et al. Serious infection and mortality in patientswith Crohn’ s disease: more
than 5 years of follow-up in the TREATTM registry. Am J Gastroenterol.
2012;107:1409-22.

28.

29.

30.

31.

32.

33.

3s.

D’Haens G, Colombel JF, Hommes DW, Panes J, Rutgeerts PJ, Ekbom A, et
al. Corticosteroids pose an increased risk for serious infection: an interim safety
analysis of the ENCORE Registry. Gastroenterology. 2008:134-40.

Ropelato RV, Kotze PG, Junior IF, Dadan DD, Miranda EF. Postoperative mortal-
ity in inflammatory bowel disease patients. J Coloproctol (Rio J). 2017;37:116-22.
Zhao Y, Ma T, Chen YF, He XY, Ren LH, Chen J, et al. Biologics for the pre-
vention of postoperative Crohn’s disease recurrence: A systematic review and
meta-analysis. Clin Res Hepatol Gastroenterol. 2015;39:637-49.

Rosenfeld G, Qian H, Bressler B. The risks of post-operative complications fol-
lowing pre-operative infliximab therapy for Crohn’s disease in patients undergoing
abdominal surgery: A systematic review and meta-analysis. J Crohns Colitis.
2013;7:868-77.

Narula N, Charleton D, Marshall JK. Meta-analysis: Peri-operative Anti-TNFa
Treatment and Post-operative Complications in Patients With Inflammatory
Bowel Disease. Aliment Pharmacol Ther. 2013;37:1057-64.

Lau C, Dubinsky M, Melmed G, Vasiliauskas E, Berel D, McGovern D, et al. The
Impact of Preoperative Serum Anti-TNFa Therapy Levels on Early Postoperative
Outcomes in Inflammatory Bowel Disease Surgery. Ann Surg. 2015;261:487-96.
Yang Z, Hong L, Wu Q, Wu KC, Fan DM. Preoperative infliximab use and post-
operative complications in Crohn’s disease: A systematic review and meta-analysis.
Int J Surg.2014;12:224-30.

Jouvin I, Lefevre JH, Creavin B, Pitel S, Chafai N, Tiret E, et al. Postoperative
Morbidity Risks Following Ileocolic Resection for Crohn’s Disease Treated With
Anti-TNF Alpha Therapy: A Retrospective Study of 360 Patients. Inflamm Bowel
Dis. 2018;24:422-32.

Arg Gastroenterol ® 2018. v. 55 n° 3 jul/set ¢ 257



| ORIGINAL ARTICLE

AG-2018-30

dx.doi.org/10.1590/S0004-2803.201800000-64

Metachronous colorectal liver metastases has
better prognosis —is it true?

Claudemiro QUIREZE JUNIOR?, Andressa Machado Santana BRASIL?, Licio Kenny MORAIS?,
Edmond Raymond Le CAMPION?, Eliseu José Fleury TAVEIRA? and Matheus Castrillon RASSI'

Received 27/2/2018
Accepted 5/4/2018

ABSTRACT - Background — Liver metastases from colorectal cancer are an important public health problem due to the increasing incidence of colorectal

cancer worldwide. Synchronous colorectal liver metastasis has been associated with worse survival, but this prognosis is controversial. Objective — The

objective of this study was to evaluate the recurrence-free survival and overall survival between groups of patients with metachronous and synchronous

colorectal hepatic metastasis. Methods — This was a retrospective analysis of medical records of patients with colorectal liver metastases seen from

2013 to 2016, divided into a metachronous and a synchronous group. The Cox regression model and the Kaplan-Meier method with log-rank test

were used to compare survival between groups. Results — The mean recurrence-free survival was 9.75 months and 50% at 1 year in the metachronous

group and 19.73 months and 63.3% at 1 year in the synchronous group. The mean overall survival was 20.00 months and 6.2% at 3 years in the meta-

chronous group and 30.39 months and 31.6% at 3 years in the synchronous group. Patients with metachronous hepatic metastasis presented worse

overall survival in multivariate analysis. The use of biological drugs combined with chemotherapy was related to the best overall survival prognosis.

Conclusion — Metachronous colorectal hepatic metastasis was associated with a worse prognosis for overall survival. There was no difference in recur-

rence-free survival between metachronous and synchronous metastases.

HEADINGS - Colorectal neoplasms. Neoplastic metastasis. Liver. Prognosis. Survival.

INTRODUCTION

Hepatic metastases from colorectal cancer are an important
public health problem due to the increasing incidence of colorectal
cancer worldwide". Hepatic metastases from colorectal cancer may
be present in 15% to 20% of cases at diagnosis and in up to 60%
of cases during the life of these patients®. The liver is the only site
of metastasis in 20% to 50% of cases®. Hepatic metastases may be
present from the diagnosis of primary colorectal neoplasia or even
be diagnosed before it. In this case, they are called synchronous
metastases when they occur in the first 6 months after diagnosis
of primary colorectal neoplasia®. Metastases diagnosed after
6 months are called metachronous®. However, this definition is
heterogeneous, since other time intervals are adopted between the
diagnosis of the primary tumour and of the liver metastasis, rang-
ing from 0 to 12 months®.

Numerous therapeutic innovations have been developed in
the last decade with the intention of improving the prognosis and
increasing the survival of patients with hepatic metastasis®®. Such
advances in therapy were able to contribute to this goal, with new
surgical techniques such as associating liver partition and portal
vein ligation for staged hepatectomy (ALPPS), staged resections,
selective ligation of the portal vein branch, use of intraoperative
ultrasound, and modern chemotherapy regimens associated with
biological agents®'?.

Synchronous colorectal liver metastasis is classically associated
with worse prognosis, being a component of several prognostic
scores!1?. However, there are discordant studies showing that the
survival of synchronous liver metastasis does not differ from me-
tachronous metastasis'®2". In view of the divergent results, there is
aneed for a new approach on the subject, given the rapid evolution
of systemic and surgical treatments for colorectal liver metastases.

The objective of this study was to evaluate the recurrence-free
survival and overall survival between groups of patients with me-
tachronous and synchronous colorectal hepatic metastasis.

METHODS

A retrospective analysis of the data of patients with colorectal
liver metastases treated at the Clinical Hospital of the Federal
University of Goias from 2013 to 2016 was performed. Patients
were divided into two groups: metachronous group (time between
diagnosis of primary tumour and liver metastasis greater than
6 months) and synchronous group (time less than or equal to 6
months). Patients with multiple primary neoplasms or unavailable
data were excluded from the study.

Clinical, anatomical, and surgical characteristics and their
distributions between the two groups were evaluated. The variables
studied were age, gender, location of primary tumour, extrahepatic
disease, carcinoembryonic antigen (CEA), KRAS/NRAS gene ex-
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pression, degree of cell differentiation, number of liver metastases,
number of hepatic segments affected, distribution of metastases,
surgical treatment performed, chemotherapy scheme, biological
drugs, use of intraoperative ultrasound, transfusion of blood
products, surgical complications, size of the surgical margins of
resected liver metastasis, and recurrence site.

Recurrence-free survival and overall survival were compared
between the metachronous and synchronous groups. The follow-
up period was at least 12 months in both groups, with periodic
computer tomography (CT) and seric carcinoembryonic antigen
(CEA) protocol. PET-SCAN was also used at the multidisciplinary
team’s discretion. The effect of all variables studied on survival in
the total study population in univariate and multivariate analyses
was also studied.

The chi-squared test was used to compare the clinical, anatomi-
cal, and surgical variables between the synchronous and metachro-
nous groups. Survival curves were obtained using the Kaplan-Meier
method, and the log-rank test was used to compare the groups. The
Cox regression model was used in multivariate analysis to identify
the variables associated with recurrence-free survival and overall
survival; it included variables that presented P-values <0.1 in the
univariate analysis. The risk prediction was exposed through the
P-value, hazard ratio (HR), and 95% confidence interval (95%
CI). The differences were considered statistically significant when
P<0.05. Statistical analysis was performed using SPSS® for Win-
dows®, version 16.0.

This study was approved by the Research Ethics Committee
of the Clinical Hospital of Federal University of Goias (protocol
number 1,595,740).

Availability of data and materials
The datasets used and/or analysed during the current study are
available from the corresponding author on reasonable request.

RESULTS

A total of 59 records were analysed, of which 54 were included in
the study. One patient had no diagnosis of liver metastasis confirmed
on follow-up imaging and was excluded; three patients were excluded
due to the absence of histological evidence of colorectal primary
neoplasia; and one patient was excluded because of two primary neo-
plasms of different origins. Thus, the metachronous group consisted
of 16 patients, and the synchronous group contained 38 patients.

Clinical aspects

The mean age of the patients was 58.6 years in the metachro-
nous group and 57.1 years in the synchronous group. There was a
predominance of males in both groups.

The median CEA value was 34.53 ng/mL in the metachronous
group and 12.45 ng/mL in the synchronous group. The genetic
study of the KRAS/NRAS family showed the prevalence of the
wild type in both groups.

A moderate degree of cell differentiation predominated in
both groups.

The use of biological therapy associated with the chemo-
therapy regimen (5-fluorouracil and/or capecitabine associated
with oxaliplatin and/or irinotecan) was more frequent in the
synchronous group, but without statistical significance. The bio-
logical agents used in the study were bevacizumab, cetuximab,
and panitumumab.

Among the patients operated on for hepatic metastasis, the
patients in the synchronous group underwent more preopera-
tive chemotherapy treatments than the metachronous group, but
without statistical significance. The comparison of clinical features
between the groups is displayed in TABLE 1.

TABLE 1. Clinical features of patients in synchronous and metachronous
groups.

Synchronous Metachronous
P-value
n % n %
Age
< 60 years 19 50.0 9 56.3
0.675
> 60 years 19 50.0 7 43.7
Gender
Male 20 52.6 10 62.5
0.505
Female 18 47.4 6 37.5
CEA
<50 ng/mL 26 68.4 10 66.7
0.902
>50 ng/mL 12 31.6 5 33.3
KRas/NRas
Mutated 12 46.2 3 33.3
0.503
Wild-type 14 53.8 6 66.7
Differentiation grade
Well 3 9.7 1 6.7
Moderate 23 74.2 13 86.7 0.606
Poor 5 16.1 1 6.7
Biological drugs
No 16 44.4 11 68.8
0.105
Yes 20 55.6 5 31.3
Preoperative chemotherapy
Yes 10 55.6 2 40.0
0.538
No 8 44.4 3 60.0

Chi-squared test. CEA: carcinoembryonic antigen.

Anatomical aspects

Primary colorectal neoplasia occurred more frequently in the
left colon in both groups. Metastatic disease occurred exclusively
in the liver at higher frequency in both groups.

The metachronous group had up to three hepatic lesions in
most of the cases, unlike the synchronous group, which presented
more lesions, but without statistical significance. Both groups
showed a predominance of up to four hepatic segments affected
by metastases.

Hepatic metastatic disease was predominantly unilobar in the
metachronous group, unlike the synchronous group, in which there
was a predominance of bilobar metastasis, but without statistical
significance. The comparison of the anatomical characteristics
between the groups is displayed in TABLE 2.

Arg Gastroenterol ® 2018. v. 55 n° 3 jul/set « 259



Quireze Junior C, Brasil AMS, Morais LK, Campion ER, Taveira EJF, Rassi MC.
Metachronous colorectal liver metastases has better prognosis — is it true?

TABLE 2. Anatomical characteristics of patients with synchronous and
metachronous colorectal liver metastases.

TABLE 3. Surgical features of patients in synchronous and metachronous
groups.

Synchronous  Metachronous
P-value
n % n %
Location of primary tumour
Rectum 12 31.6 5 31.3
0.981
Colon 26 68.4 11 68.8
Colon affected
Right 6 23.1 3 27.3
0.786
Left 20 76.9 8 72.7
Extrahepatic disease
No 22 57.9 9 56.3
0.911
Yes 16 42.1 7 43.8
Number of liver metastases
<3 18 474 9 56.3
0.551
>3 20 52.6 7 43.8
Number of hepatic segments affected
<4 21 55.3 10 66.7
0.448
>4 17 44.7 5 33.3
Distribution of metastases
Unilobar 14 36.8 9 56.3
0.188
Bilobar 24 63.2 7 43.8
Hepatic lobe affected
Right 10 71.4 4 50.0
0.315
Left 4 28.6 4 50.0

Chi-squared test.

Surgical aspects

Approximately one-third of the patients in the metachronous
group and almost half of the patients in the synchronous group
underwent surgical treatment of hepatic metastasis. The most
performed surgeries were non-anatomical surgeries in both groups.

Intraoperative hepatic ultrasound was used as an auxiliary di-
agnostic resource in the majority of cases, and in most cases, there
was no need for intraoperative blood transfusion in both groups.

Postoperative surgical complications were more frequent in the
metachronous group, but without statistical significance.

Among the liver resections, excluding laparotomies with find-
ings of unresectable disease, RO surgeries were performed in most
surgeries in both groups. Surgical margins were disease free and
>1 cm in both groups.

In the metachronous group, extrahepatic pulmonary recurrence
was predominant, whereas in the synchronous group, hepatic recur-
rence was more frequent, but without statistical significance. The
comparison of surgical features between the groups is displayed
in TABLE 3.
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Synchronous = Metachronous
P-value
n % n %
Surgical treatment
No 20 52.6 11 68.8
0.274
Yes 18 47.4 5 31.2
Hepatic surgery
Nodulectomy 7 38.9 2 40.0
Segmentectomy 6 33.3 2 40.0
0.552
Right hepatectomy 1 5.6 1 20.0
Laparotomy 4 22.2 0 0.0
Colorectal neoplasms surgery
Elective 21 61.8 9 60.0
0.907
Emergency 13 38.2 6 40.0
Intraoperative ultrasound
No 5 29.4 0 0.0
0.168
Yes 12 70.6 5 100.0
Blood transfusion
No 12 70.6 4 80.0
0.678
Yes 5 29.4 1 20.0
Surgical complications
No 14 77.8 3 60.0
0.423
Yes 4 22.2 2 40.0
Hepatic resection
RO 11 78.6 4 80.0
R1 2 14.3 1 20.0 0.805
R2 1 7.1 0 0.0
Surgical margins
>lcm 6 54.5 3 60.0
<lecm 2 18.2 1 20.0 0.953
Positive 3 27.3 1 20.0
Recurrence
Yes 9 81.8 3 75.0
0.770
No 2 18.2 1 25.0
Recurrence site
Liver 5 55.6 1 33.3
Lung 2 22.2 2 66.7
0.528
Liver and lung 1 11.1 0 0.0
Lung and brain 1 11.1 0 0.0

Chi-squared test.



Quireze Junior C, Brasil AMS, Morais LK, Campion ER, Taveira EJF, Rassi MC.
Metachronous colorectal liver metastases has better prognosis - is it true?

Recurrence-free survival

The mean recurrence-free survival in the metachronous group
was 9.75 months and 50% at | year, while in the synchronous
group, the mean was 19.73 months and 63.3% at 1 year, as shown
by the recurrence-free survival curves for the metachronous and
synchronous groups (FIGURE 1).
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FIGURE 1. Recurrence-free survival curves in metachronous and
synchronous groups.

Univariate analysis was performed using the Cox model of all
patients undergoing potentially curative liver surgery. The vari-
able surgical margins showed an association with recurrence-free
survival in the univariate analysis, but it did not have statistical
significance in the multivariate analysis.

Overall survival

The mean overall survival in the metachronous group was
20.00 months and 6.2% at 3 years, while in the synchronous group,
the mean was 30.39 months and 31.6% at 3 years, as shown by
the overall survival curve for the metachronous and synchronous
groups (FIGURE 2).
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FIGURE 2. Overall survival curves in metachronous and synchronous
groups.

A univariate analysis of the total study population was per-
formed using the Cox model. For the multivariate analysis, we chose
the variables age, metachronicity, extrahepatic disease, number of
liver metastases, number of hepatic segments involved, distribution
of liver metastases, use of biological drugs, and surgical treatment.
The Cox multivariate analysis revealed metachronous hepatic me-
tastasis as an independent variable related to worse overall survival
(P=0.036) and chemotherapy treatment combined with biological
drugs as an independent variable related to better overall survival
(P=0.001). The multivariate analysis of overall survival is shown
in TABLE 4.

TABLE 4. Multivariate analysis of prognostic factors of overall survival.
Hazard

Ratio 95% CI P-value
Age <60 years 1.73 0.78  3.85 0.180
Metachronicity 2.66 1.06  6.63  0.036*
Extrahepatic disease 1.24 041 3.76  0.705
Liver metastasis >3 3.12 0.69 14.04 0.138
Hepatic segments involved >4 1.64 0.37 7.26 0.515
Bilobar metastasis 0.76 0.25 226 0.616
Biological drugs 0.21 0.08 0.50  0.001%*
Surgical treatment 0.38 0.12  1.20 0.099
Cox regression model. * P<0.05.
DISCUSSION

Metachronous colorectal liver metastasis is associated with
better survival, especially in studies of prognostic scores!*!7,
However, its actual influence on prognosis is controversial®2",
The present study evaluated the survival of patients with colorec-
tal liver metastasis in the metachronous and synchronous groups
and the clinical, anatomical, and surgical characteristics of each
group. Metachronous colorectal liver metastasis was associated
with worse overall survival, an association that contravenes
evidence of a worse prognosis for synchronous hepatic metas-
tasis!*172), Neo et al. conducted a database study and found a
3-year overall survival of 33% in metachronous metastases and
28% in synchronous metastases, with no significant difference®.
Mekenkamp et al. also found no difference between the survival
of patients with metachronous and synchronous metastasis®.
Knopke et al. found worse survival in patients with synchronous
colorectal liver metastasis, with a mean overall survival of 53
months for metachronous metastasis and 39 months for synchro-
nous metastasis'®. Kuo et al. also found an association between
synchronous hepatic metastasis and worse prognosis, with lower
overall survival (26.9% vs 48.1%) and recurrence-free survival
(13.8% vs. 38.9%) rates®.

In the present study, some factors could explain the worse prog-
nosis of metachronous metastasis. First is the oligosymptomatic
nature of colorectal liver metastasis, which can sometimes delay
the performance of follow-up examinations and consequently
delay the diagnosis of metachronous metastasis®. This does not
usually occur in patients with synchronous metastasis, since staging
examinations are performed routinely at the time of diagnosis of the
primary tumour. Another important factor is the influence of the
neoplastic tumour microenvironment, in which the association of
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different molecular markers in metachronous and synchronous me-
tastases is studied, which could be related to different carcinogenesis
mechanisms, levels of tumour aggressiveness, and prognoses®29,

In this study, another variable was also related to prognosis:
the use of biological drugs was associated with better overall sur-
vival. This result may be related to the inversion of the predicted
prognosis for metachronous metastasis. In our service, patients with
synchronous colorectal liver metastases are treated with high-dose
chemotherapy regimens based on the association of 5-fluoracil with
oxaliplatin or irinotecan, and nearly half of these patients also
received biological agents such as bevacizumab, cetuximab, and
panitumumab. The same type of chemotherapeutic treatment was
performed in patients who developed metachronous metastases, but
70% of these patients were exposed to these drugs before the appear-
ance of liver metastasis, which theoretically could generate some
degree of resistance to the chemotherapeutic and biological agents
in the microbiological environment of the metastatic tumour®'?.

The metachronous and synchronous groups of this study
were homogeneous in the characteristics analysed. Some studies
have reported the association of unfavourable characteristics with
synchronous hepatic metastases. For example, Tsai et al. found
bilobular distribution, greater tumour number, and greater tumour
diameter in synchronous metastases®”, and Mekenkamp et al.
found greater tumour invasion of the primary neoplasia in the
synchronous group®. Ng et al. had a more heterogeneous group,
with a higher prevalence of women and a higher mean age in the
metachronous group, as well as fewer curative surgeries and more
complications in the synchronous group®. The present study found
no significant difference between the groups in any of the analysed
variables. The homogeneity of the metachronous and synchronous

groups in this sample strengthens our results because it reduces the
biases related to the unfavourable clinical characteristics that could
unbalance the groups statistically.

The study has some limitations, mainly related to the retrospec-
tive model of data collection from medical records and to the short
period of follow-up.

The association of the synchronicity of liver metastasis with
prognosis is not an exhausted topic of discussion and remains
controversial, with divergent results. Therefore, there is a need for
prospective studies with longer follow-up to evaluate the prognosis
of metachronous and synchronous liver metastases in the context
of modern multimodal therapeutic strategies.

CONCLUSION

Metachronous colorectal hepatic metastasis was associated with
a worse prognosis for overall survival. There was no difference in
recurrence-free survival between groups with metachronous and
synchronous metastases.
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RESUMO - Contexto — As metastases hepaticas de cancer colorretal representam um importante problema de saude publica devido a incidéncia cres-

cente de cancer colorretal pelo mundo. A metastase hepatica colorretal sincronica esta associada a pior sobrevida, no entanto, o pior prognostico é

assunto controverso. Objetivo — O objetivo do estudo foi avaliar a sobrevida livre de recorréncia e a sobrevida global entre os grupos de pacientes com

metastase hepatica colorretal metacronica e sincronica. Método — Analise retrospectiva através de revisao de prontuarios de pacientes com metastase

hepatica colorretal atendidos no periodo de 2013 a 2016, divididos em grupos metacronico e sincronico. Foram utilizados o modelo de regressao de

Cox e o método de Kaplan-Meier com teste de Log-rank para comparagio de sobrevida entre os grupos. Resultados — A média de sobrevida livre de

recorréncia no grupo metacronico foi de 9,75 meses e 50% em 1 ano, e no grupo sincronico 19,73 meses e 63,3% em 1 ano. A média de sobrevida global

no grupo metacronico foi de 20,00 meses e 6,2% em 3 anos, e no grupo sincronico 30,39 meses e 31,6% em 3 anos. Os pacientes com metastase hepatica

metacronica apresentaram pior sobrevida global em analise multivariada. O uso de drogas biologicas associadas ao tratamento quimioterapico foi

relacionado ao melhor prognostico em sobrevida global. Conclusdo — A metastase hepatica colorretal metacronica foi associada a pior progndstico

na sobrevida global. Nao houve diferenga na sobrevida livre de recorréncia entre as metastases metacronica e sincronica.

DESCRITORES - Neoplasias colorretais. Metastase neoplasica. Figado. Prognostico. Sobrevida.

262 ¢ Arg Gastroenterol ® 2018. v. 55 n° 3 jul/set



Quireze Junior C, Brasil AMS, Morais LK, Campion ER, Taveira EJF, Rassi MC.
Metachronous colorectal liver metastases has better prognosis - is it true?

REFERENCES

Coimbra FJF, Ribeiro HSC, Marques MC, Herman P, Chojniak R, Kalil AN, et al.
First Brazilian consensus on multimodal treatment of colorectal liver metastases.
Module 1: Pre-treatment evaluation. Arq Bras Cir Dig. 2015;28:222-30.
Kemeny N. The management of resectable and unresectable liver metastases from
colorectal cancer. Current opinion in oncology. 2010;22:364-73.

Ghiringhelli F, Hennequin A, Drouillard A, Lepage C, Faivre J, Bouvier AM.
Epidemiology and prognosis of synchronous and metachronous colon cancer
metastases: A French population-based study. Dig Liver Dis. 2014;46:854-58.
Ribeiro HSC, Torres OJM, Marques MC, Herman P, Kalil AN, Fernandes ESM,
et al. I Brazilian consensus on multimodal treatment of colorectal liver metastases.
Module 2: Approach to resectable metastases. Arq Bras Cir Dig. 2016;29:9-13.
Chan AK, Siriwardena AK. Improving definition of the term “synchronous liver
metastases” from colorectal cancer. Hepatobiliary Pancreat Dis Int. 2016;15:458-60.
Torres OJM, Marques MC, Santos FN, Farias IC, Coutinho AK, Oliveira CVC,
et al. Brazilian consensus for multimodal treatment of colorectal liver metasta-
ses. Module 3: Controversies and unresectable metastases. Arq Bras Cir Dig.
2016;29:173-79.

Abdel-Misih SRZ, Schmidt CR, Bloomston PM. Update and review of the
multidisciplinary management of stage I'V colorectal cancer with liver metastases.
World J Surg Oncol. 2009;7:72.

Dattatreya S. Metastatic colorectal cancer-prolonging overall survival with
targeted therapies. South Asian J Cancer. 2013;2:179-85.

Abdalla EK, Bauer TW, Chun YS, D’Angelica M, Kooby DA, Jarnagin WR.
Locoregional surgical and interventional therapies for advanced colorectal cancer
liver metastases: expert consensus statements. HPB (Oxford). 2013;15:119-30.
Maughan TS, Adams RA, Smith CG, Meade AM, Seymour MT, Wilson RH, et al.
Addition of cetuximab to oxaliplatin-based first-line combination chemotherapy
for treatment of advanced colorectal cancer: results of the randomised phase 3
MRC COIN trial. Lancet. 2011;377:2103-14.

Hurwitz H, Fehrenbacher L, Novotny W, Cartwright T, Hainsworth J, Heim W,
et al. Bevacizumab plus irinotecan, fluorouracil, and leucovorin for metastatic
colorectal cancer. N Engl J Med. 2004;350:2335-42.

Douillard JY, Siena S, Cassidy J, Tabernero J, Burkes R, Barugel M, et al. Ran-
domized, phase I1I trial of panitumumab with infusional fluorouracil, leucovorin,
and oxaliplatin (FOLFOX4) versus FOLFOX4 alone as first-line treatment in
patients with previously untreated metastatic colorectal cancer: the PRIME study.
J Clin Oncol. 2010;28:4697-4705.

Fong Y, Fortner J, Sun RL, Brennan MF, Blumgart LH. Clinical score for pre-
dicting recurrence after hepatic resection for metastatic colorectal cancer: analysis
of 1001 consecutive cases. Ann Surg. 1999;230:309-18.

20.

21.

22.

23.

24.

25.

26.

Nordlinger B, Guiguet M, Vaillant JC, Balladur P, Boudjema K, Bachellier P, et
al. Surgical resection of colorectal carcinoma metastases to the liver. A prognostic
scoring system to improve case selection, based on 1568 patients. Association
Francaise de Chirurgie. Cancer. 1996;77:1254-62.

Ueno H, Mochizuki H, Hatsuse K, Hase K, Yamamoto T. Indicators for treatment
strategies of colorectal liver metastases. Ann Surg. 2000;231:59-66.

Konopke R, Kersting S, Distler M, Dietrich J, Gastmeier J, Heller A, et al.
Prognostic factors and evaluation of a clinical score for predicting survival after
resection of colorectal liver metastases. Liver Int. 2009;29:89-102.

Gomez D, Cameron IC. Prognostic scores for colorectal liver metastasis: clinically
important or an academic exercise? HPB (Oxford). 2010;12:227-38.

Neo EL, Beeke C, Price T, Maddern G, Karapetis C, Luke C, et al. South Aus-
tralian clinical registry for metastatic colorectal cancer. ANZ J Surg. 2011;81:
352-7.

Mekenkamp LIM, Koopman M, Teerenstra S, van Krieken JHIM, Mol L,
Nagtegaal ID, et al. Clinicopathological features and outcome in advanced
colorectal cancer patients with synchronous vs metachronous metastases. Br J
Cancer. 2010;103:159-64.

Bockhorn M, Frilling A, Frihauf NR, Neuhaus J, Molmenti E, Trarbach T,
et al. Survival of patients with synchronous and metachronous colorectal liver
metastases--is there a difference? J Gastrointest Surg. 2008;12:1399-405.

Tsai MS, Su YH, Ho MC, Liang JT, Chen TP, Lai HS, et al. Clinicopathological
features and prognosis in resectable synchronous and metachronous colorectal
liver metastasis. Ann Surg Oncol. 2007;14:786-94.

Ng WWC, Cheung YS, Wong J, Lee KF, Lai PBS. A preliminary analysis of com-
bined liver resection with new chemotherapy for synchronousand metachronous
colorectal liver metastasis. Asian J Surg. 2009;32:189-97.

Kuo IM, Huang SF, Chiang JM, Yeh CY, Chan KM, Chen JS, et al. Clinical
features and prognosis in hepatectomy for colorectal cancer with centrally locat-
edliver metastasis. World J Surg Oncol. 2015;13:92.

Van de Velde CJH, Boelens PG, Borras JM, Coebergh JW, Cervantes A, Blomqvist
L, et al. EURECCA colorectal: multidisciplinary management: European con-
sensus conference colon & rectum. Eur J Cancer. 2014;50:1.

Pantaleo MA, Astolfi A, Nannini M, Paterini P, Piazzi G, Ercolani G, et al. Gene
expression profiling of liver metastases from colorectal cancer as potential basis
for treatment choice. Br J Cancer. 2008;99:1729-34.

Perez-Villamil B, Romera-Lopez A, Hernandez-Prieto S, Lopez-Campos G,
Calles A, Lopez-Asenjo JA, et al. Colon cancer molecular subtypes identified
by expression profiling and associated to stroma, mucinous type and different
clinical behavior. BMC Cancer. 2012;12:260.

Arg Gastroenterol ® 2018. v. 55 n° 3 jul/set « 263



| ORIGINAL ARTICLE

AG-2018-38

dx.doi.org/10.1590/S0004-2803.201800000-67

Acute gastroenteritis associated with

norovirus Gll.4 variants

Fabiana Lopes de PAULA"2, Silvia Inés SARDI', Dellane Martins TIGRE"?,
Flora Maria de Campos FERNANDES* and Gubio Soares CAMPQS!

Received 19/3/2018
Accepted 23/7/2018

ABSTRACT - Background — Norovirus (NoV) is an important etiologic agent of acute gastroenteritis and infects individuals of all ages, especially children
in Brazil and worldwide. NoV GII.4 was the most prevalent genotype worldwide because of your extensive genetic diversity. In Brazil, especially in the
Northeast, few studies have been developed for identify and molecularly characterize NoV. Objective — The present study aimed to detect and describe
the molecular epidemiology of NoV associated with acute gastroenteritis. Methods — The viral RNA extracted from stool samples were subjected to
Nested RT-PCR and the genotypes were determined by nucleotide sequences analysis. In total, 278 stool samples assisted at Alianga Hospital in the city
of Salvador, with acute gastroenteritis were examined, between March 2009 and July 2012. Results — A high NoV rate (54.2%) was identified in children
under 5 years of age. We detected the circulation of different NoV GII.4 variants in Salvador, during the study period as Den Haag 2006b, New Orleans
2009 and Sydney 2012. Conclusion — These findings reinforce the need to study the molecular epidemiology of NoV infections in acute gastroenteritis.

HEADINGS - Norovirus. Gastroenteritis. Phylogeny.

INTRODUCTION

Norovirus (NoV) belonging to Caliciviridae family is recognized
as a leading agents of acute nonbacterial gastroenteritis”. NoV
infects individuals of all ages, especially children and the elderly,
and rarely occurs with other viruses that cause gastroenteritis. NoV
is a non-enveloped virus with icosahedral capsid morphology whose
viral genome is a positive-stranded RNA of approximately 7.5 kb
in length, organized into three open reading frames (ORF1-3).
The ORF1 encodes a non-structural polyprotein, including RNA-
dependent RNA polymerase, a highly conserved region used for
the diagnosis and identification of NoV. ORF2 and ORF3 encode
the major capsid protein (VP1) and the minor structural protein
(VP2), respectively®.

The NoV can be classified into five genogroups (GI-GV). Three
of these genogroups (GI, GII and GIV) occur in human infections;
however, most strains belong to GI and GII. The genogroups can
be further subclassified into genotypes, with 8 genotypes found in
GI (GI.1-G1.8) and 21 in GII (GII.1-GII.21). Among them, NoV
GII.4 was the most prevalent genotype worldwide because of your
extensive genetic diversity®.

In Brazil, NoV was first reported in 1993 and since then, the
presence of GI and GII has been reported in several regions of the
country, in the North, Midwest, Southeast and Northeast®36789,
NoV is an etiologic agent frequently reported in gastrointestinal
disorders in Brazil and, especially in the Northeast, few studies have
been developed for this purpose. Therefore, the aim of this study
was to detect and molecularly characterize NoV in stools samples
of patients from the city of Salvador, Bahia, Brazil.

METHODS

We examined 1,281 stool samples from patients with acute
gastroenteritis assisted at Alianga Hospital in the city of Salvador,
Bahia, between March 2009 and July 2012. Of these, 321 samples
were positive by serology. From the serologically positive samples,
the molecular tests were performed, 278 samples being positive
by RT-PCR. The definition of acute gastroenteritis used in this
study was the occurrence of diarrhea and other symptoms such
as vomiting, fever and abdominal pain. The Ethics Committee
for Human Research of Salvador University approved this study
(protocol number 04.11.12).

Viral RNA was extracted from 140 mL of 10% stool supernatant
using the QIAmp viral RNA kit (QIAGEN, Germany), according to
the manufacturer’s instructions and then subjected to a nested mul-
tiplex reverse transcription polymerase chain reaction (RT-PCR)
assay. Nested RT-PCR was used for the detection of the NoV RNA
polymerase gene. A first-round RT-PCR was performed using outer
primers CAL-32 (5~ ATGAATATGAATGAGGATGG-3’) and
MO3-N (5-TCAGATGGGTCTTCATGATTGG-3’). These prim-
ers span nucleotide positions 4490-5127 of the reference sequence
(M87661: Hu/NoV/GI.1/Norwalk virus/1968/US) and amplify a
638-bp outer product. The second-round of PCR was done using
inner primers JV-12 (5~ ATACCACTATGATGCAGATTA-3’) and
ACAL-36 (5-GACAAAACAGAAGGACCAAT-3")19. These in-
ner primers generate a 428-bp final nested fragment. Amplification
was performed in a GeneAmp PCR System 2400 thermal cycler
(Perkin Elmer). The first-round RT-PCR cycling conditions were as
follows: 48°C/45 min (RT-step), 94°C/2min, followed by 35 cycles
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of 94°C/30s, 37°C/30s and 68°C/50s and one extension step of
68°C/7min. For the second-round PCR cycling, conditions were:
94°C/3min followed by 30 cycles of 93°C/30s, 37°C/15s, 72°C/30s
plus a final extension step of 72°C/5min”. The PCR products
were analyzed by electrophoresis in a 2% agarose gel and ethidium
bromide staining (Img/mL). PCR products were purified with
QIAquick® PCR purification Kit (QIAGEN, Germany) according
to the manufacturer’s instructions and nucleotide sequencing of
the PCR products was performed by ACTgene, Biotech Center of
the Universidade Federal do Rio Grande do Sul (UFRGS), using
the inner primers with Big Dye Terminator® and ABI-Prism 3500
sequencer (Applied Biosystems, USA). Nucleotide sequences were
aligned and edited with Clustal W software available in the BioEdit
program (http://mbio.ncsu.edu/bioedit.html) Sequence Editor 7.0,
and then compared with the NoV sequences published in GenBank,
using the Basic Local Alignment Search Tool (BLAST) application.
Phylogenetic analysis was performed by the Maximum Likeli-
hood method based on the Kimura two-parameter model with
MEGA version 6 software!'V. Statistical support for the tree was
evaluated by bootstrapping based on 1000 repetitions. Nucleotide
sequences obtained from this study were deposited in GenBank
under accession numbers KF307752.1, KF307753.1, KF307754.1,
KF307755.1, KF307756.1, KF307757.1, KF265495.1, KF265496.1
and KF265497.1.

RESULTS AND DISCUSSION

Previously we reported the molecular detection of NoV in
young adults® and in the present study we extended the identifi-
cation of NoV in all age groups (TABLE 1). In total, 151 of the
278 stool samples were detected in children under 5 years old,
identifying a high rate of infection in this age group (54.32%) and
suggesting that this is a group more susceptible to NoV infection.
The high incidence of NoV infection in children seems to be related
to the low preexisting NoV-specific antibodies and the decline in
the cases of rotavirus infection!?. In Brazil, after the introduction
of rotavirus vaccines, has been observed this decline and the NoV
has been considered as the main etiological agent of viral gastro-
enteritis in children®.

TABLE 1. Distribution of stool samples analyzed by age groups

Age group (years) n %
0-5 151 54.32
6-15 34 12.23
16-21 16 5.75
22-59 52 18.70
Above 60 25 9.00
Total 278 100

Several states in Brazil reported the presence of NoV based
upon sequence data of NoV strains registered in GenBank. The
genetic relationship among of these strains with others character-
ized in the present study was established by phylogenetic analysis.
The phylogenetic tree was based on the K2 model (Kimura 2-pa-
rameter) of nucleotide substitution and similarity value - InL=
-787.546 (FIGURE 1).
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FIGURE 1. Phylogenetic tree based on a partial fragment of the RNA-
dependent RNA polymerase gene on human Norovirus GI and GII. Strains
denomination: state of origin/year of collection/GenBank access number.

Based on this model, the phylogenetic tree revealed three
distinct phylogenetic groups. The GI group was used as an out
group and the strains of the GII.4 group displayed divergences in
sequence alignment which led to the separation into two distinct
groups. Previously, we reported the genetic diversity of NoV and
suggested that GII1.4 is a predominant circulating genotype in NoV
outbreaks in Brazil®. The predominance of GII.4 genotype was
also reported in other study in Bahia with children up to 3 years
of age with acute gastroenteritis”.

The strains identified in the present study (Brazil/2009/
KF307752.1, Brazil/2009/KF307753.1, Brazil/2009/KF307754.1,
Brazil/2010/KF307755.1, Brazil/2010/KF307756.1, Brazil/2010/
KF307757.1, Brazil/2012/KF265495.1, Brazil/2012/KF265496.1,
Brazil/2012/KF265497.1) and previous identified by our group
in 2006 (Brazil/2006/EU494638.1, Brazil/2006/EU494651.1,
Brazil/2006/EU494653.1) formed a distinct, well-supported clade
(bootstrap value D 100). Interestingly, the phylogenetic position of
these strains obtained in Salvador demonstrated that these strains
have similarity with GII.4 variants circulating around the world.
Since 1995, NoV GII.4 was the most prevalent genotype worldwide
because of your extensive genetic diversity and every 2 to 3 years
new GII.4 variants have emerged, such as US95/96 strain in 1995,
Farmington Hills in 2002, Hunter in 2004, GII.4 Den Haag2006b
in 2006, New Orleans 2009 in 2009 and Sydney 2012 in 20120419,
In Brazil, different variants were detected circulating in Northeast,
South and Southeast regions during the period 2004-2012. The first
variant detected was Asia 2003 in 2004 (described as a recombinant
strain), followed by Hunter 2004, Farmington Hills, Yerseke 2006a,
Den Haag 2006b, New Orleans 2009 and Sydney 2012. However,
it was observed that the variants circulating in Brazil spread and
were replaced by different dynamics!®.

In this study, the phylogenetic tree topology shows that
the strains previously identified in Bahia in 2006 (Brazil/2006/
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EU494638.1, Brazil/2006/EU494651.1, Brazil/2006/EU494653.1)
form a cluster with the strain USA/2002/AY 502023.1, defined
in GenBank as GII.4 Farmington Hills. The strains circulating
in 2009(Brazil/2009/KF307752.1, Brazil/2009/KF307753.1, Bra-
zil/2009/KF307754.1) form a cluster with the strain Bulgaria/2010/
KP762408.1 (bootstrap value D 95), suggesting that these strains are
Den Haag 2006b. This variant was detected circulating for the first
time in Brazil in 2006, was the predominant strain during the period
of 2006-2008 and was observed co-circulating with Yerseke 2006a
during 2008-200919, The strains circulating in 2010 (Brazil/2010/
KF307755.1, Brazil/2010/KF307756.1, Brazil/2010/KF307757.1)
form a cluster with a New Orleans 2009 variant (South Africa/2009/
KR904808.1 and South Africa/2009/KR904564.1). In Brazil this
variant was first detected in 2009 and was observed circulating until
2011, being subsequently replaced by the Sydney 2012 variant in
201219, as observed in this study, where strains circulating in 2012
(Brazil/2012/KF265495.1, Brazil/2012/KF265496.1, Brazil/2012/
KF265497.1) form a cluster with China/2012/KJ196283.1 and
Australia/2012/JX459908.1 (bootstrap value D 98).

CONCLUSION
This is the first report of NoV GII.4 variants in Bahia. The

identification of different NoV strains is a significant public con-
cern, considering that the new strains are often associated with

new outbreaks of gastroenteritis. In addition, they are often more
virulent than the previous one and may lead more severe clinical
manifestations, mainly in children, elderly and immunocompro-
mised patients. These findings reinforce the need to study the
molecular epidemiology of NoV infections in acute gastroenteritis.
Further studies are necessary in order to identification the NoV in
other parts of the country and identificate the genetic variability
of this virus. Finally, the development of a national database of
Brazilian strains of NoV could provide greater insight into the virus
and its epidemiological impact on the population, as seen in the
European countries that have the NoroNet, a database who share
surveillance and research data on Norovirus.

ACKNOWLEDGEMENTS

Author’s would like to thank Dr. Claudio José de Freitas
Brandao from the Alianga Hospital for sample donation.

Authors’ contribution

Sardi ST and Campos GS: conception and design of research;
Paula FL: performed experiments, analyzed data, interpreted re-
sults of experiments, drafted manuscript; Tigre, DM and Fernandes
FMC: analyzed data, interpreted results of experiments; Paula
FL, Sardi SI and Campos GS: edited, revised and approved final
version of manuscript.

Paula FL, Sardi SI, Tigre DM, Fernandes FMC, Campos GS. Gastroenterite aguda associada a variantes do Norovirus GI1.4. Arq Gastroenterol. 2018;55(3):264-6.
RESUMO - Contexto — Norovirus (NoV) ¢ o agente etioldgico mais importante nas gastroenterites agudas e infecta individuos de todas as idades, especial-
mente criangas no Brasil e no mundo. O NoV GII.4 ¢ o gendtipo mais prevalente em todo o mundo devido a sua elevada diversidade genética. No Brasil,
principalmente no Nordeste, poucos estudos tém sido desenvolvidos a fim de identificar e caracterizar molecularmente o NoV. Objetivo — O presente
estudo teve como objetivo detectar e descrever a epidemiologia molecular do NoV associado com gastroenterite aguda. Métodos — RNA viral extraido
a de amostras de fezes foi submetido a amplificagdo por Nested-RT-PCR e o gendtipo determinado por analise da sequéncia de nucleotideos. Um total
de 278 amostras de pacientes atendidos no Hospital Alianga, na cidade de Salvador, com gastroenterite aguda foram examinados, entre margo de 2009
a julho de 2012. Resultados — Uma alta taxa de NoV (54,2%) foi identificado em criangas de até 5 anos de idade. Detectou-se a circulagiao de diferentes
variantes de NoV GII.4 em Salvador, durante o periodo do estudo, tais como Den Haag 2006b, New Orleans 2009 e Sydney 2012. Conclusio — Estes
achados refor¢am a necessidade de maiores estudos para esclarecer a epidemiologia molecular das infecgdes por NoV em casos de gastroenterite aguda.

DESCRITORES - Norovirus. Gastroenterite. Filogenia.
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ABSTRACT - Background — Hepatitis B and C are diseases with high morbimortality and constitute a global public health problem. In Brazil, the prev-
alence is not homogeneous, oscillating among different regions, but it is estimated that currently about 1% of the population present chronic disease
related to the B virus and that there are 1.5 million infected with the C virus. Despite the development of hepatitis B vaccine, improvement in diagnostic
methods and therapeutic advances in the field of viral hepatitis, there is still a large number of people who continues to be infected by these viruses,
especially in populations at risk and also due to several factors, including vaccination and migration policies. Vertical and perinatal transmissions
are of great importance in the epidemiology of viral hepatitis and the blood tests performed during prenatal care constitute a great opportunity for
screening and identifying these viruses. Objective — To evaluate the seroprevalence of markers for B and C viruses in women who underwent prenatal
care at the Hospital Universitario Antonio Pedro ( Antonio Pedro University Hospital) from 2006 to 2013 and to compare the results found with regional
data and those described in the specific literature. Methods — A descriptive, cross-sectional, quantitative study with retrospective data collected from
635 records of pregnant women attended at the Prenatal Service of the Hospital Universitario Anténio Pedro, Niteroi, state of Rio de Janeiro, from
March 2006 until December 2013. The database was built in the Microsoft Office Access program and was later exported to Microsoft Office Excel.
For the processing and analysis of the data, it was used the SPSS (Statistical Package for Social Science, IBM) version 22.0, for Windows. Results —
Twelve cases with positive HBsAg (1.9%), 189 cases with positive anti-HBs (35.9%) and seven positive anti-HCV patients (1.3%) were observed. There
was no significant association between age and positivity for HBsAg, anti-HBs and anti-HCV (P =0.205, 0.872 and 0.676, respectively). There was
a direct relationship between the anti-HBs positivity and the last four years of the study (P<0.0001). Conclusion — A high prevalence of HBsAg was
observed, higher than the expected for the evaluated region; there was a prevalence of anti-HCYV, consistent with the current Brazilian reality; and a
likely low rate of hepatitis B immunization, with a relatively high rate of susceptibility to this infection and no case of co-infection between B and C
viruses and HIV. It is emphasized not only the need to trace hepatitis B and C, without exceptions, during prenatal care, since even though the current
advances in therapy may not cure, at least they may allow a better quality of life for patients with chronic disease and the mandatory completion of
immunoprophylaxis in all newborns. Special attention should be given to those patients susceptible to HBV, with prompt diagnosis and referral for

specific vaccination.

HEADINGS - Seroepidemiologic studies. Hepatitis B. Hepatitis C. Pregnancy. Pregnant women.

INTRODUCTION

Hepeatitis B virus (HBV) and C virus (HCV) are diseases with
high morbimortality. HBV infection continues to be a global
public health problem, with changes in its epidemiology due to
several factors, including vaccination and migration policies. Ap-
proximately two billion people have been infected by HBYV, and 20
million are infected annually, existing about 240 million chronic
carriers of this virus. The variable geographic prevalence is highest
in Africa and Asia-?.

In Brazil, despite the introduction of the vaccine in the West-
ern Amazon in 1989 and progressive efforts of immunization
and prevention by the Sistema Unico de Satuide (SUS), hepatitis B
transmission is still a reality. The country was previously considered

to be of intermediate endemicity, with great heterogeneity among
regions and areas of high prevalence, especially in the Amazon
Basin. Between 2004 and 2009, a populational study reported lower
prevalence in all regions of Brazil. The most recent results indicated
a reduced prevalence of hepatitis B throughout the country, clas-
sifying Brazil as being of low endemicity. Most studies showed a
prevalence of HBV inferior to 1%67,

Although there is a HCV pandemic, its distribution is variable
in different regions of the world. The World Health Organization
(WHO) estimates that 3% of the world’s population is chronically
infected with this virus and that 3-4 million people are infected each
year, with 130-170 million chronic carriers at high risk of develop-
ing chronic liver disease, cirrhosis and hepatocellular carcinoma.
Approximately 350,000 deaths occur each year due to HCV-related

Declared conflict of interest of all authors: none
Disclosure of funding: no funding received

" Universidade Federal Fluminense, Hospital Universitario Anténio Pedro, Servigo de Ambulatério, Rio de Janeiro, RJ, Brasil. 2 Universidade Federal Fluminense, Faculdade de Medicina,

Departamento de Medicina Interna, Rio de Janeiro, RJ, Brasil.

Corresponding author: Monica Maia de Oliveira Barros. Orcid: 0000-0002-2858-9596. E-mail: monica.maia1961@gmail.com

Arg Gastroenterol ® 2018. v. 55 n° 3 jul/set « 267



Barros MMO, Ronchini KROM, Soares RLS.

Hepatitis B and C in pregnant women attended by a prenatal program in an universitary hospital in Rio de Janeiro, Brazil: retrospective study of seroprevalence screening

liver disease. Although HCV infection incidence rate is apparently
slowing in the developed world, deaths from liver diseases second-
ary to HCV will continue to increase over the next 20 years®?,

Brazil, with about 1.5 million chronically infected people, is
considered by the WHO as a country with intermediate density.
The country has a vast territory with unequal population density
and HCYV incidence rates are variable, with the majority of cases
concentrated in the most populated areas. Population-based and
blood donor studies revealed lower prevalences than estimated,
placing Brazil as low endemicity®!". From 1999 to 2016, 319,751
cases of hepatitis C were detected in the country with anti-HCV
or HCV-RNA reagents and 155,032 cases considering those that
displayed both markers positive. Most of these cases were observed
in the Southeast (24.5%) and South (5.5%) regions. This detection
rate with anti-HCV and HCV-RNA reagents displayed a growth
trend between 2003 and 2016 in all Brazilian regions. From 2015
on, cases were confirmed using only HCV-RNA, offering a more
precise definition of an infection case, and consequently increas-
ing the detection rate in all regions of the country. The number of
deaths related to this etiology has increased over the years in all
regions of Brazil®.

The prevalence of HBV and HCV in a population is related
to risk factors associated with the transmission, such as blood
transfusion and blood products, dental and surgical procedures,
use of tattoos, accidents with biological material, use of injectable
substances, besides the sexual and vertical routes!>'3.

Maternal-fetal transmission is of great importance in the epi-
demiology of viral hepatitis. In children of HBV infected mothers,
vertical transmission carries a risk of progression to chronicity in
70%-90% of the cases!*!9.

The present study had as objectives: to determine the seropreva-
lence of hepatitis B and C in the prenatal patients of the Hospital
Hospital Universitario Anténio Pedro, Niterdi, Rio de Janeiro; to
compare the data found with the regional data and those described
in the specific literature and to provide demographic, clinical and
epidemiological data to the literature that may be used for the
formulation of policies in the area.

There are few studies in national and international literature
addressing the prevalence of hepatitis in pregnant women. As this
is a still worldwide worrying and the early detection in prenatal
care can avoid a series of deleterious outcomes for the pregnant
woman and its child, the concern of deepening the study in this
area arose with a more accurate evaluation of the epidemiological
profile of pregnant women from the region. Thus, prenatal exams
provide a great opportunity for screening and identifying these
viruses in this population that could serve as a natural reservoir
for future generations.

METHODS

A cross-sectional, descriptive study of the quantitative type
with retrospective data collection was carried out, with medical
records of pregnant women who attended the Prenatal Service
of the Hospital Universitario Anténio Pedro (HUAP) from March
2006 to December 2013. The hospital, located in Niteroi, attends
patients from the Metropolitan Region IT of Rio de Janeiro, which
also includes the municipalities of Sao Gongalo, Marica, Itaborai,
Tangua, Silva Jardim and Rio Bonito. Appointments were made
with the MV2000 — Hospital information system, used at HUAP
since 2006. The study period ran from March 2006 to December
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2013. The data were collected from prenatal records, via previously
validated protocols.

All the records of pregnant women registered in the system were
eligible for inclusion in the study, reaching a total of 13,771 attend-
ances (first and subsequent prenatal appointments). Finally, 635
randomly generated records were selected by querying the Oracle
database of the MV2000 system. General variables such as age,
municipality of origin, year of follow-up, gestational age, prenatal
risk, number of visits performed during prenatal care, previous
obstetric and clinical history, intercurrences during pregnancy or
delivery, beginning of sexual life, number of partners, gestational
outcome, and specific variables such as history of vaccination for
hepatitis B and the results of viral markers for hepatitis B and C.
As for age, patients were categorized into three groups: under 20,
20 to 35 and over 35 years of age. For the purpose of this study,
the frequency of prenatal appointments was categorized into
three groups and considered “insufficient” (less than six visits),
“adequate” (six to ten visits) and “optimal” (more than ten visits).
Regarding the number of pregnancies, the women were divided
into three groups: primigravidae (single gestation), multiparous
(between two and three gestations) and large multiparous (above
three gestations). The gestational outcomes considered were vaginal
delivery, cesarean section, abortion and ignored (delivered else-
where than in HUAP and not reported in the medical record). In
“reported vaccination” there were three possible answers: yes, no,
unknown (not mentioned in the medical records). The viral markers
were defined as positive, negative and absent (not requested or the
result was not documented in the medical record). The database
was built in the Microsoft Office Access program and was later
exported to Microsoft Office Excel. For the processing and analysis
of the data, it was used the SPSS (Statistical Package for Social
Science, IBM) version 22.0, for Windows. For the age, the average,
standard deviation (SD), median and confidence interval (CI) were
calculated. This variable was also explored by verifying the distri-
bution of normality, to test the established hypotheses. From the
Kolmogorov-Smirnov test it was defined that the Mann-Whitney
test would be used to verify the existence of significant differences
between the ranked averages of the ages in the groups of viral mark-
ers, positive and negative. The Kruskal-Wallis tests with Tukey’s
post-Hoc test were used to verify if there was a difference between
the years of research (eight categories) and the age of the pregnant
women. Categorical variables were analyzed via relative and ab-
solute frequency tables. To verify the possible association between
these variables, the Chi-square test was conducted, employing the
Fisher’s exact test. In addition to the verification of the P-value, in
the binary tabulations, the odds ratio was established observing the
absence of the number 1 in the CI 95%. All tests presented P<0.05.
The research complied with Resolution 196/1996, which deals with
research with human beings and was approved by the Research
Ethics Committee of the Universidade Federal Fluminense (UFF),
under opinion 977.674/2015 and CAAE 41681014.6.0000.5243.

RESULTS

The age of pregnant women varied from 12 to 46 years, with
median and average of 27 years (26.4-27.5), with standard deviation
16.92 (SD). In relation to the age groups, there were 98 women under
the age of 20, 465 women between 20 and 35 years and 72 of them
over the age of 35 years. There was no significant difference between
the age of the patients during the years of research (P=0.384). The
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number of appointments ranged from 1 to 16, with an average of
7. An adequate number of appointments predominated in women
over 35 years of age. The number of pregnancies ranged from 1 to
8 (average of 2.3). From 469 completed deliveries, 164 (34.9%) were
vaginally and 305 (65.1%) were delivered via cesarean section. The
main indications of cesarean section were: iterativity, cephalopelvic
disproportion and acute fetal distress. The clinical-demographic
characteristics of the study population are summarized in TABLE 1.

TABLE 1. Clinical-demographic characteristics of pregnant women at-
tended by age group in HUAP during the 2006-2013 period.

As for the viral markers, 12 (12/631) returned positive HBsAg
(1.9%), 189 (189/526) positive anti-HBs (35.9%) and seven (7/560)
positive HCV (1.3%). The response to HBV vaccination was posi-
tive in 23 (3.6%) patients and negative in 35 (5.5%). This informa-
tion was not included in 577 (90.9%) medical records. The results
of the hepatitis B and C markers and the vaccination history for
HBV and markers per year of this survey can be seen in TABLE
2 and FIGURE 1 respectively.

TABLE 2. Serological markers of hepatitis B and C and vaccination history
against hepatitis B virus by age group evaluated. HUAP/2006-2013.

Age Group
Variables < 20 years 20-35 years >35 years Total
(N=98) (N=465) (N=72)

Research year n (%) n (%) n (%) n (%)
2006 17 (17.3) 71(15.2) 9(12.5) 97 (15.3)
2007 21 (21.5) 84 (18.2) 14 (19.5) 119(18.7)
2008 10 (10.2) 62 (13.3) 11(15.3) 83(13.1)
2009 10 (10.2) 36 (7.7) 5 (6.9) 51(8.1)
2010 13 (13.3) 47 (10.2) 5 (6.9) 65 (10.2)
2011 6(6.1) 58 (12.5) 12 (16.7) 76 (12.0)
2012 11(11.2) 57 (12.2) 11 (15.3) 79 (12.4)
2013 10 (10.2) 50 (10.7) 5(6.9) 65 (10.2)

Sfamapalityq e N @ (%)
Niteroi 42 (42.8) 208 (44.7) 35 (48.6) 285 (44.9)
Sdo Gongalo 38 (38.8) 176 (37.8) 26(36.1) 240 (37.8)
Others 18 (18.4) 81(17.5) 11(15.3) 110(17.3)

At risk n (%) n (%) n (%) n_(%)
Yes 66(67.3)  322(69.2) 65(90.3) 453 (71.3)
No 32(32.7) 143 (30.8) 79.7) 182 (28.7)

Gestations n (%) n (%) n (%) n (%)
1 72 (73.4) 124 (26.7) 79.7) 203 (32.0)
2-3 23(23.5) 244 (52.5) 39(54.2) 306 (48.2)
>3 3(3.1) 97 (20.8) 26 (36.1) 126(19.8)

Appointments n (%) n (%) n (%) n_(n %)
<6 44 (44.9) 150 (32.3) 18(25.0) 212(33.4)
6-10 40 (40.8) 229 (49.2) 40 (55.5) 309 (48.6)
>10 14 (14.3) 86 (18.5) 14 (19.5) 114 (18.0)

Outcome n (%) n (%) n (%) n (%)
Xgﬁ“gi; 32(32.6)  114(245) 18(25.0) 164(25.8)
Cesarean  3535.7)  231(49.7) 3941 305 (48.0)
Abortions 3(3.1) 7 (1.5) 3 (4.2) 13 (2.1)
Ignored 28 (28.6) 113 (24.3) 12(16.7) 153 (24.1)

Intercurrences n (%) n (%) n (%) n (%)
Yes 38 (38.8) 154 (33.1)  25(34.7) 217 (34.2)
f\gggrted 60(612)  311(66.9) 47(653) 418 (65.8)

Age Group
Varidveis <20years 20-35years O Total
(N=98) (N=465) (Kff;z)

HBsAg n (%) n (%) n (%) n (%)
Positive 1(1.0) 11 (2.4) - 12 (1.9)
Negative 97 (99.0) 451 (97.0)  71(98.6) 619(97.5)
Not listed - 3(0.6) 1(1.4) 4(0.7)

Anti-HBs n (%) n (%) n (%) n (%)
Positive 38 (38.8) 139 (29.9) 12 (16.7) 189 (29.8)
Negative 44 (44.9) 246 (52.9) 47 (65.3) 337(53.1)
Not listed 16 (16.3) 80 (17.2) 13 (18.0) 109 (17.2)

Anti-HCV n (%) n (%) n (%) n (%)
Positive 1(1.0) S(1.1) 1(1.4) 7(1.1)
Negative 83 (84.7) 408 (87.7) 62 (86.1) 553(87.1)
Not listed 14 (14.3) 52(11.2) 9(12.5) 75 (11.8)

Yacinagko n (%) n (%) n %) n(%)
Yes S(5.1) 17 (3.7) 1(1.4) 23 (3.6)
No 7 (7.1) 26 (5.6) 2(2.8) 35 (5.5)
Unknown 86 (87.8) 422 (90.7) 69 (95.8) 577 (90.9)

N: number of patients evaluated; n: total per variable; n (%): number of cases found in the

total number of cases evaluated for each variable.

b4

49

2006
[ Positive HBsAg

2007

2008

[ Positive Anti-HBs

2009 2010

Negative Anti-HBs

2011

2012
B Positive Anti-HCV

2013

N: number of patients evaluated; n: total per variable; n (%), total per variable/percentage of

the total number of patients evaluated (N=635).

FIGURE 1. Result of the main viral markers per year of research.
HUAP/2006-2013.
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The positive HBsAg cases predominated in the 20-35-year-old
age group (90%), with an average of 26 years, but according to the
Mann-Whitney test, the difference between the age groups was not
significant (P=0.205). There was a prevalence of positive HBsAg
cases in the years 2006, 2007 and 2012 (over 80%) — FIGURE 1.
According to the number of pregnancies, 41% were primigravidae
and 58% were multiparous. Regarding the history of previous vac-
cination, six women denied having been vaccinated for hepatitis B
and in six cases this fact was unknown. Other possible risk factors
for HBV infection were identified in only three cases: habitual use
of injectable medication due to chronic disease, drug-using sexual
partner and mother with hepatitis B, the latter suggesting vertical
HBYV transmission. The diagnosis in 67% of the cases was carried
out in prenatal care. It was possible to identify, according to reports
in the medical records, four cases of inactive patients with HBsAg,
one of acute hepatitis already in convalescence and two of patients
with chronic hepatitis, one positive HBeAg and the other negative
HBeAg. There was no case of co-infection with HCV.

Anti-HBs were positive in 189 cases (34.2%), with predominance
in the 20-35 years age group (73.5%), with the average age in this
range being 26.1 years. These positive results were more observed
from the year 2010 onwards, especially in the 20-35 years age group
and 47% of cases from 2006 to 2013. Only in 2013 the number of
cases with positive anti-HBs was higher than that of negative anti-
HBs (FIGURES 1 AND 2). There was a direct relationship between
positive anti-HBs and the last four years (2010-2013) of the study
(P<0.001; OR=2.22; 95%CT: -1.543-3.205), but this relationship was
not confirmed for the variable “age”, when compared with the years
of research (P=0.872). There is a direct relationship between the
anti-HBs positivity and the positive history for previous vaccination
against hepatitis B (P=0.001; OR=8,125; CI 95%= 2.208-29.901).
FIGURE 3 displays the vaccination history for HBV and the re-
lationship with the result of anti-HBs over the years of research.

70
60
50
40
30 \
20
10

0
2006 2007 2008 2009 2010 2011 2012 2013

Negative Anti-HBs Positive Anti-HBs

FIGURE 2. Outcome of anti-HBs over the years of research. HUAP/
2006-2013.

600

500

400

300

200

Number of cases

100

0
2006 2007 2008 2009 2010 2011 2012 2013

=4 Negative Anti-HBs === Positive Anti-HBs Vaccinated

FIGURE 3. Relationship between positive history for vaccination and
positive and negative Anti-HBs. HUAP/2006-2013.
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In the first three years of the study period (2006-2009) anti-
HBs were negative in 162 cases, representing 48% of the negative
cases in these years. From 2009 onwards, negative anti-HBs were
proportionally less frequent, although peaks were observed in 2011
and 2012 (FIGURE 3). There was no significant difference between
the average age of patients that returned positive and negative for
anti-HBs (P=0.907).

Seven patients with HCV-positive serologies (1.3%) were identi-
fied, and five cases (71.4%) were diagnosed in the prenatal period.
The age ranged from 18 to 46 years, with a mean of 28.8 years and
blood transfusion was considered a risk factor for three patients,
and it was not possible to identify the presence of risk factors for
the remaining cases.

DISCUSSION

In the pregnant women group, average maternal age was
27 years, outlining the profile of pregnant women as a young
population that, from a reproductive point of view, is considered
optimal because it represents a lower perinatal risk®. There was
a significant percentage of pregnant adolescents (younger than 20
years) who reached 15.4% of the total number of women evalu-
ated. Despite falling rates, the incidence of pregnant adolescents
in Brazil is considered high, and it is estimated that 20%-25% of
all pregnant women in Brazil are adolescents!!®. Manfré and
collaborators!" observed in a study on Latin America that among
25% of the poorest population, one in three births originates from
an adolescent mother, increasing this proportion even more in
rural areas. Pregnancy in this population group has been consid-
ered a public health problem in some countries, since it can lead
to obstetric complications, with repercussions for the mother and
the newborn, as well as psychosocial and economic problems®,

Late pregnancies (older than 35 years) have been increasing in
Brazil and in the world, demonstrating a trend that is taking place
mainly in industrialized countries and is considered a pre-existing
gestational risk factor by the Ministry of Health, requiring special
attention in prenatal care. Late pregnancy was observed in 11.3% of
the women studied, lower than the 13.0% found in the literature®2?.

The fertility rate, which is an estimate of the number of children
awoman has throughout her life, has been declining in Brazil since
the end of the 1960s, from 2.4 to 1.8 in the period from 2000 to
2015, but remained higher in the rural area, with about 2.7 children
per woman. The Southeast Region has the lowest national aver-
age, equal to 1.75. Factors such as the expansion of urbanization,
sexual education and family planning, with more widespread use
of contraceptive methods, greater participation of women in the
labor market, and higher costs of raising and educating children
appear to be contributing to this decline. In the present study there
was a predominance of multiparous, with the average number of
pregnancies found in the evaluated period equal to 2.3, higher than
that found for the Southeast region according to the demographic
census of 2010®.

The definition of an ideal number of appointments is important
for the elaboration of health care protocols and resource planning.
The Prenatal and Birth Humanization Program makes it possible
to classify as appropriate every prenatal follow-up initiated up
to the fourth month of gestation with six or more appointments,
one in the first trimester, two in the second and three in the third
trimester®. The last National Demography and Health Survey,
conducted in 2006, revealed a 80.9% coverage for prenatal care with
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six or more visits®. The average score was equal to seven visits,
with 66.7% of the cases with more than six queries defined in this
study as an optimal number, although this proportion is lower than
the one observed in Brazil®, Inferior proportional adherence to
the appointments was observed in the age of less than 20 years,
and this fact was also demonstrated in studies conducted in other
Brazilian regions, which showed an association between pregnancy
in adolescence and a smaller number of prenatal appointments®”.
The highest percentage of appointments with a number greater than
six (75.0%) were found in the group above 35 years of age, probably
because the pregnancies of elderly women have been considered
as high risk, mainly due to increased incidence of hypertensive
syndromes, premature rupture of membranes, presence of diabetes,
and a greater chance of complications for the newborn®®,

There was a predominance of cesarean delivery in this study,
65% of cases, even though WHO recommends that this percent-
age should not exceed 15%. The prevalence of cesarean section
over vaginal delivery occurred in all age groups evaluated. The
high rate of cesarean deliveries in the Brazilian context stands out
as alarming, especially when compared to data of countries with
low rates (14.0%-18.0%) such as the Netherlands, Czech Republic,
Slovakia, Norway and Sweden and even those with rates considered
high (30.0%-33.0%) such as the United States, Portugal, Australia,
Korea, Italy and Mexico®). It is important to note that the HUAP
prenatal outpatient clinic is a reference for pregnancy with any type
of risk, obstetric or not, and that, of the cases studied here, more
than 71% were pregnant women considered to be at risk.

The prenatal blood tests represent a valuable opportunity for
the diagnosis of hepatitis B and its manifestations, contributing to
the decrease of the prevalence of this disease and its complications.
Machado Filho et al. reported a variation of the prevalence of
HBsAg from 0.3% to 1.7% in Brazil, except in some regions of the
Amazon. Similar data are found in other countries, except in regions
of Africa and Asia where prevalence can reach up to 15%.6” In an
epidemiological study conducted in Brazil, the overall prevalence
of the HBsAg marker for the Brazilian capitals was 0.37%©.

In pregnant women, the prevalence of hepatitis B varies accord-
ing to the endemicity of the infection in the geographic region and
population studied. However, there are few studies on the screen-
ing of the disease in the gestational period in Brazil, especially in
the state of Rio de Janeiro. Souza et al. reported a prevalence of
chronic HBV among Brazilian pregnant women ranging from 0.5%
to 8.7%, depending on the region studied®.

Twelve women positive for HBsAg were detected in this study,
with an estimated prevalence of 1.9%. This prevalence varied
according to the years of research when the cases were observed
(4.1% in 2006, 3.4% in 2007, 1.2% in 2008, 1.5% in 2010 and 2.5%
in 2012). Contrary to the literature®, in this study there was no
growth in its prevalence with the increase in age.

In the Rio de Janeiro state, the detection rate of Hepatitis B
showed significant growth until 2009, displaying a decrease in 2010,
with a new increase in 2011, exhibiting a new downward trend as
of 201262,

The prevalence of HBV presented here has important implica-
tions for both health managers and for the effectors of the health
service, especially physicians involved in its care, and emphasize the
importance of carrying out similar surveys in this region.

Studies on the vertical transmission of hepatitis B are rare in
Brazil, since the HBsAg research began to compose the prenatal
routine only after 2005%¥. The Ministry of Health, through the

Epidemiological Bulletin of Viral Hepatitis, presented the vertical
transmission of hepatitis B as the third most frequent category of
infection, only below the sexual and domiciliary contact, and the
reported transmission rate was 5.9%®.

In the presence of chronic HBV, a greater incidence of maternal
and fetal complications has been reported if compared to the rest of
the population, but these data are still conflicting®¥. In five cases of
positive HBsAg patients, complications related specifically to ges-
tation (retrocorionic hematoma, oligohydramnios and premature
amniorrexis) were found. In relation to newborns, prematurity was
reported in three cases. There were insufficient data in the records
to assess possible cases of HBV via vertical transmission.

In the absence of maternal antiviral treatment or immuno-
prophylaxis when indicated, the chronification percentage of
HBV-infected newborn by vertical transmission may reach 90%,
with an increased risk of developing disease-related complications
at an early stage in life™!>39, In the 1990s, WHO recommended that
hepatitis B vaccination must be incorporated into national vaccina-
tion programs. Also in this same decade the vaccine was offered by
the SUS. Since 1998, the National Immunization Program of the
Ministry of Health has begun to recommend universal vaccination
of children from birth®®.

Anti-HBs were positive in 189 pregnant women. This positivity
was more observed as of 2010, especially in the 20-35 age group,
and 2013 was the only year in which the number of cases with
positive anti-HBs was higher than those with negative anti-HBs.
This direct relationship between the anti-HBs positivity and the
last years of the research was statistically significant (P<0.0001)
and probably related to the improvement of vaccination coverage
in the country in recent years.

The low relative immunization rate observed in this population
of pregnant women requires better investigation and should be
clarified if it was due to an inadequate medical recommendation
for vaccination or the noncompliance of the patients to this recom-
mendation, or if it was the result of a possible defective immune
response to the vaccination.

Regarding HCV in the evaluated group, seven patients with
positive anti-HCV were identified, with a global prevalence esti-
mated at 1.3%. The prevalence found in this research was higher
than those reported by Nunes and collaborators (0.1%)¢?, Rodri-
gues Neto et al. (0.3%)® and Carvalho et al. (0.9%)%, but similar
to that found in a 2010 study led by researchers from University of
Pernambuco™®, in which the prevalence of all Brazilian capitals was
1.38%. Licata and collaborators“" reported a prevalence among
pregnant women between 1% and 2% in the United States and
Europe but could reach up to 8% in developing countries.

Studies in Brazil did not detect differences between the preva-
lence of hepatitis C in pregnant women and in the general popula-
tion“?. However, these prevalences may be underestimated since
the practice of screening was adopted only in pregnant women
belonging to groups that are more likely to be infected and may
ignore a large number of HCV cases™®. According to WHO, Bra-
zil is considered a country of intermediate endemicity. However,
population-based and blood donor studies revealed lower preva-
lences than those estimated, placing Brazil as low endemicity®>?.
This divergence is probably explained by the use of seroprevalence
studies in specific groups that do not necessarily represent the
general population®.

The age of positive anti-HCV patients in the present study
ranged from 18 to 46 years, with an average of 28.8 years (SD
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19.04). Pereira and collaborators® reported an increase in expo-
sure to HCV with age. Oliveira et al.*> also observed an association
between positive anti-HCV and age over 40 years. In their study,
Wang and colleagues“® suggested that hepatitis C affects people
of all ages, but there is a peak incidence between 20 and 39 years
of age and a higher prevalence rate in the 30-49 years range. In
the casuistry of the present study, six patients were older than 25
years and all were born before 1989 and no statistically significant
difference was observed in age and anti-HCV positivity (P=0.676).
As in the case of hepatitis B, hepatitis C transmission is rela-
tively stable in Brazil in terms of number of new cases diagnosed
each year during the period between 2004 and 2014, except for
2013. The majority of cases reported in Brazil are concentrated in
the Southeast and South regions®. In any case, the HCV in preg-
nant women addresses the need for a routine investigation of this
infectious disease during prenatal care. Vertical HCV transmission
is less frequent than that of HBV and might encompass between
3% and 10% of the cases®’*®. The patients in this study had no
complications during pregnancy or childbirth attributable to HCV.
Intercurrences with newborns were also not reported.

FINAL CONSIDERATIONS

This is the first study that evaluates the seroprevalence of
hepatitis B and C in pregnant women attended in the city of Nit-
eroi (RJ) and, although it is limited to the population of pregnant
women attended at HUAP and does not represent the population
as a whole, it can serve as a base for the adoption of public poli-
cies in the municipal and state scenario, contributing to changes.
A high prevalence of HBV, above that expected for the region, was

observed; a prevalence for HCV consistent with the current Bra-
zilian reality; a low rate of hepatitis B immunization, with a high
index of susceptibility to this infection; and no case of co-infection.

The availability of the vaccine against HBV and the appear-
ance of new drugs that can control the chronic disease, besides
the knowledge of measures that prevent transmission, including
vertical transmission, has a real chance of controlling this disease.

To prevent the prevalence of HCV from continuing to increase
worldwide, a global effort is needed to strengthen care for primary
prevention, including the development of vaccines and new ap-
proaches to secondary and tertiary prevention, reducing cases of
chronic liver disease and improving the survival of the carriers.

There is a need to encourage research on the prevalence and
incidence of these diseases in pregnant women, in order to plan
strategies for prevention, prophylaxis and treatment of these infec-
tions, avoiding the damaging effects on the mother and her child
and consequently raising costs to the health system.

It is important to carry out more research in pregnant women
in this area as well as the prenatal screening of hepatitis B and
C, with no exceptions, since even though the current advances in
therapy may not cure, at least they may allow a better quality of
life for patients with chronic disease. It is also emphasized the need
for mandatory immunoprophylaxis for all newborns and special
attention should be given to those patients susceptible to HBV, with
prompt diagnosis and referral for specific vaccination.
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de Janeiro, Brasil: estudo retrospectivo de rastreamento da soroprevaléncia. Arq Gastroenterol. 2018,55(3):267-73.

RESUMO - Contexto — As hepatites pelo virus B e C sdo doengas com elevada morbimortalidade e um problema de satide publica global. No Brasil a

prevaléncia ndo ¢ homogeénea, variando entre as diferentes regides, mas estima-se que atualmente cerca de 1% da populagao apresente doenga cronica
relacionada ao virus B e que haja 1,5 milhoes de infectados pelo virus C. Apesar do desenvolvimento da vacina contra a hepatite B, da melhoria nos
métodos diagnosticos e dos avangos terapéuticos no campo das hepatites virais, ainda é grande o nimero de pessoas que continuam sendo infecta-
das por esses virus, principalmente nas populagdes sob algum tipo de risco e devido a varios fatores incluindo politicas de vacinagdo e migragao. A
transmissdo vertical e também a perinatal tém grande importancia na epidemiologia das hepatites virais e os exames realizados durante o pré-natal
constituem uma oportunidade unica de rastreio e identificagao destes virus. Objetivo — Avaliar a soroprevaléncia de marcadores para os virus Be C
em mulheres que realizaram a assisténcia pré-natal no Hospital Universitario Antonio Pedro no periodo de 2006 a 2013 e comparar os resultados
encontrados com os dados regionais e os descritos na literatura especifica. Métodos — Estudo transversal, descritivo, do tipo quantitativo, com coleta
retrospectiva de dados em 635 prontuarios de gestantes atendidas no Servigo de pré-natal do Hospital Universitario Antonio Pedro, Niterdi, estado
do Rio de Janeiro no periodo de margo de 2006 a dezembro de 2013. O banco de dados foi construido no programa Microsoft Office Access, sendo
posteriormente exportado para Microsoft Office Excel. Para o processamento e analise dos dados, foi utilizado o pacote estatistico SPSS (Statisti-
cal Package for Social Science, IBM ) versao 22.0, para Windows. Resultados — Foram observados 12 casos com HBsAg positivo (1,9%), 189 casos
com anti-HBs positivo (35,9%) e sete pacientes positivas para o anti-HCV (1,3%). Nao foi observada associagao significativa entre a faixa etaria e
a positividade do HBsAg, anti-HBs e anti-HCV (P=0, 205, 0,872 e 0,676 respectivamente). Houve relacao direta entre a positividade do anti-HBs e
os ultimos quatro anos da pesquisa (P<0,0001). Concluséio — Foi observada uma prevaléncia alta do HBsAg, acima daquela esperada para a regidao
avaliada; uma prevaléncia para o anti-HCV concordante com a realidade brasileira atual; um indice provavelmente baixo de imuniza¢do contra a
hepatite B, com indice relativamente alto de susceptibilidade para esta infec¢do e nenhum caso de coinfecgio entre o virus B, C ¢ o HIV. Enfatiza-se
ndo so a necessidade da triagem das hepatites B e C, sem excegdes, durante o pré-natal, ja que os avangos atuais na terapéutica poderdo se nao curar,
pelo menos possibilitar uma melhor qualidade de vida para as pacientes com doenga cronica e da realizagio mandatéria da imunoprofilaxia em
todos os recém-natos. Atengao especial devera ser dada aquelas pacientes susceptiveis ao HBV, com pronto diagnoéstico e encaminhamento para a
realizagdo da vacinagio especifica.

DESCRITORES - Estudos soroepidemiologicos. Hepatite B. Hepatite C. Gravidez. Gestantes.
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ABSTRACT - Background — Hepatitis C virus (HCV) infection is a serious public health problem, that affects approximately 170 million people worldwide.

Chronic HCV infection is associated with hepatic insulin resistance and an increased risk of diabetes HCV-infected patients has been well documented.
Objective — To assess the homeostasis model assessment of insulin resistance (HOMA-IR) index in patients treated with direct acting antiviral
(DAAs) medication in the sustained virological response (SVR), categorized by the presence or absence of cirrhosis. Methods — A prospective study
was conducted. Data were collected at the beginning of treatment (t-base) and in the twelfth week after the completion of treatment (t-SVR12). The
inclusion criteria were presence of: HCV infection (RNA-HCYV positive), age 18 years, completion of DAASs’ therapy, and presence of diabetes with
use of oral hypoglycemic agents. All samples were collected during the study period. The exclusion criteria were: presence of HBV/HIV co-infection,
hepatocellular carcinoma at baseline, diabetic patients taking insulin and transplanted patients (liver/kidney). Fibrosis was assessed by hepatic elastog-
raphy or biopsy (METAVIR). Cirrhosis was determined by clinical results or imaging. HOMA-IR was calculated as fasting insulin (uWU/mL) X fasting
glucose (mmol/L)/22.5) The patients were divided into two groups: the general study population (all patients, including the diabetic patients) and the
special population (patients with normal values of HOMA-IR, which is >2.5, and without diabetes). The delta HOMA-IR value was calculated as:
HOMA-IR at t-base - HOMA-IR at t-SVR12. For the descriptive statistical analysis, the paired t-test and generalized linear model assuming the log
binding function were performed. A P value of < 0.05 was considered significant. Results — We included 150 patients, and 75 were cirrhotic. The mean
age was 55.319.97 and body mass index was 27.4%5.18. Twenty-two (14.67%) were diabetic patients using oral hypoglycemic agents, and 17 (11%) were
cirrhotic. In the general study population, the mean glucose and HOMA-IR values increased at t-SVR12, but insulin decreased. Delta HOMA-IR
was negative at t-SVR 12, but there was no significant difference. Excluding diabetic patients and those with normal HOMA-IR values (<2.5), mean
glucose, insulin and HOMA-IR decreased at t-SVR12. Delta HOMA-IR decreased significantly at t-SVR12 (P: 0.02). Conclusion — In the general
population, glucose and HOMA-IR values increased at t-SVR 12, but insulin decreased. In the special population, glucose, insulin, HOMA-IR and
Delta HOMA-IR decreased at t-SVR12.

HEADINGS - Hepatitis C. Insulin resistance. Antiviral agents.

INTRODUCTION 2 diabetes (T2DM) in HCV remains even when cirrhotic patients

are excluded from the analysis®!?, indicating that cirrhosis could

Hepatitis C virus (HCV) infection is a serious public health
problem, that affects approximately 170 million people worldwide®".
It continues to be the leading cause of death from liver disease and,
despite recent medical advances in HCV therapy, it is the principal
indication for liver transplantation in the United States®?. Eighty-
five percent of the infected people fail to achieve clearance of
the virus and become chronically infected®. Approximately 20%
may develop hepatic cirrhosis within 20 years, characterized by
progressive replacement of the functional hepatic architecture by
non-functional fibrotic tissue. Each year, 6% of cirrhotic patients
are expected develop terminal hepatic disease, and 4% to develop
hepatocellular carcinoma (HCC)®9,

Chronic HCV infection is associated with hepatic insulin
resistance (IR) and an increased risk of diabetes in HCV-infected
patients has been well described”. This large prevalence of type

be diabetogenic by itself'). Although insulin resistance (IR) has
also been detected also in subjects with minimal or no fibrosis,
an increase of homeostatic model assessment of insulin resist-
ance (HOMA-IR) has been associated with the presence of more
advanced fibrosis!?. Other studies confirmed these findings and
showed a correlation between the degree of fibrosis and IR13!4,
T2DM and IR were observed to be independent predictors of liver-
related mortality®>!9, moreover IR was associated with fibrosis
progression and the stage of fibrosis!!?.

In patients receiving interferon (IFN)-based therapy, Romero-
Gomezet al.!"? showed that IR was associated with lower sustained
virological response (SVR) rates, independent of a viral genotype.
Baseline IR did not affect the outcomes of direct acting antiviral
(DAA) -based therapy and HOMA-IR scores had no effect on
virological response to interferon free therapy®!?.
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IFN based therapy improved the IR in SVR®, however, it is
unclear if this effect occurs during direct acting antiviral therapy.
Thus, our aim was to assess HOMA -IR behavior in patients treated
with DA As that reached the SVR, categorized by the presence or
absence of cirrhosis.

METHODS

In this prospective study, we assessed patients treated with inter-
feron free therapy from 2015 to 2017. The study was conducted at
the Viral Hepatitis Outpatient Clinic of Botucatu Medical School
and was approved by the Committee on Ethics in Research of the
Botucatu Medical School. The data were collected at the begin-
ning of treatment (baseline: t-base) and in the twelfth week after
treatment was completed (t-SVR12).

The inclusion criteria were: presence of chronic hepatitis C
infection (presence of RNA-HCV); age >18 years; completion of
DAAS’ therapy; presence of diabetes with intake of oral hypogly-
cemic agents, and samples collected during the study period. The
exclusion criteria were as follows: HBV and/or HIV co-infection;
hepatocellular carcinoma at baseline; diabetic patients taking
insulin and transplanted patients (liver and kidney).

Fibrosis was assessed by hepatic elastography or biopsy
(METAVIR classification)®V. Cirrhosis was determined clinically
or by imaging examination. HOMA-IR was calculated as fasting
insulin (WU/mL) X fasting glucose (mmol/L)/22.5)®?. To determine
the delta HOMA-IR value, the difference was calculated as the
HOMA-IR at t-base - HOMA-IR at t-SVR12.

Descriptive statistical analyses were performed to establish a
comparison of the delta HOMA-IR between the groups: the general
study population (all patients, including diabetics patients) and the
special population (We excluded patients with normal values of
HOMA-IR, which is <2.5, and with diabetes). For delta HOMA-
IR, delta insulin and delta glucose, the paired t test was performed.
A generalized linear model assuming log-binding function was
performed for delta HOMA-IR evaluated by fibrosis. A P-value
of <0.05 was considered significant.

RESULTS

Of the 274 consecutive patients, 150 were included, and 75
were cirrhotic. Six patients died during the treatment period,15
were excluded for taking insulin, 10 did not achieve SVR, 3 had
a hepatic nodule at baseline, 7 underwent kidney or liver trans-
plantation and 83 did not have data for HOMA-IR in all the
periods indicated.

The mean age was 55.319.97 and body mass index (BMI)
was 27.4+5.18. Twenty-two (14.67%) were diabetic patients who
required oral hypoglycemic agents, and 17 (11%) were cirrhotic
(P=0.01).

In TABLE 1 the baseline results of the general study population
are provided. Mean glucose and HOMA-IR increased at t-SVR12
(102.36+24.52 and 3.72+3.26 respectively), but insulin decreased
(14.03£10.32).

In TABLE 2 the changes in of delta glucose, delta insulin and
delta HOMA-IR values are provided.

Altough the delta HOMA-IR was negative at t-SVR 12, there
was no statistical difference. When we evaluated the delta HOMA-
IR based on the presence of advanced fibrosis or not, no statistical
difference was found either. (P=0.58).

TABLE 1. Baseline results in the general population.
t-base (n=150)
Age 55.3 + 9.97
BMI 274 +£5.18
F<2 / F3 | F4(%) 54(36%) 1 21(14%) | 75(50%)

Diabetics taking oral 14.67% | F<3 (3%) | F4 (11%)

hypoglycemic agents

Glucose 100.65 = 19.7
Insulin 14.46 + 10.26
HOMA-IR 3.69 + 2.99

t-base: baseline; BMI: body mass index; HOMA-IR: homeostasis model assessment of insulin
resistance.

TABLE 2. Values of delta glucose, delta insulin and delta HOMA-IR in
the general population.

Mean delta (n=150) P-value
Delta glucose -1.71 = 15.61 0.18
Delta insulin 0.48 + 8.82 0.5
Delta HOMA-IR -0.009 = 2.66 0.96

Delta: t-base—t-SVR; HOMA-IR: homeostasis model assessment of insulin resistance; t-base:
baseline; t-SVR12: sustained virological response.

Analyses of special population — when we excluded patients
with normal values of HOMA-IR, which is <2.5 and with diabetes.

Excluding diabetic patients and those who had normal HOMA-
IR values (HOMA-IR <2.5) there were 75 patients in total, 21 (28%)
were F<2, 12 (16%) were F3 and 42 (56%) were F4 (TABLE?3).

In this population, the mean glucose, insulin and HOMA-IR
values decreased at t-SVR 12 (98.25+14.58, 16.5617.64,4.09%2.13),
respectively.

TABLE 3. Baseline results in the population without diabetic patients
and normal values of HOMA-IR TWO.

t-base (n=75)

Age 55.98 = 9.47

BMI 28.66 + 5.18

F<2 / F3 / F4(%) 21(28%) 1 12(16%) | 42(56%)
Glucose 100.85 = 15.09

Insulin 19.46 + 8.92

HOMA-IR 4.86 + 2.44

t-base: baseline; BMI: body mass index; HOMA-IR: homeostasis model assessment of insulin

resistance.

In TABLE 4 delta glucose, delta insulin and delta HOMA-
IR are provided after excluding diabetic patients and those who
had normal values of HOMA-IR (<2.5). The Delta HOMA-IR
decreased significantly at t-SVR12. When categorized by fibrosis,
there was no statistical difference (P=0.98).

TABLE 4. Values of delta glucose, delta insulin and delta HOMA-IR in
patients with values of HOMA-IR >2.5 and non-diabetics.

Mean delta (n=75) P-value
Delta glucose 2.6 =£12.49 0.07
Delta insulin 29 +9.88 0.01
Delta HOMA-IR 0.76 = 2.81 0.02

Delta: t-base—t-SVR; HOMA-IR: homeostasis model assessment of insulin resistance; t-base:

baseline; t-SVR: sustained virological response.
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DISCUSSION

Numerous studies suggest that HCV can harm insulin signaling
and increase the onset of T2DM %, In HCV-infected patients the
reported prevalence of IR has increased from 30% to 70%, irrespec-
tive of the severity of hepatic disease, and is genotype-specific®!¥. In
our study, the incidence of T2DM was 14.6%, and 11% of patients
were cirrhotic and 3.33% were non cirrhotic (P<0.01).

Diabetes mellitus caused by cirrhosis is called hepatogenous
diabetes. This type of diabetes is most likely caused by IR with
a lower hepatic extraction of insulin or by some dysfunction of
pancreatic beta cells; however, this mechanism is not completely
understood®. Classification of patients according to hepatogenous
diabetes or hereditary T2DM to better determine the effect of HCV
eradication in these conditions, would be beneficial®®. However,
this is not always possible because there is no standard definition
of hepatogenous diabetes, even in international guidelines.

The impact of IR on the treatment efficacy of DA As has greatly
reduced because of the recent development of high potency antivi-
rals!'®. However, post-treatment outcomes with respect to glucose
abnormalities have rarely been investigated. Thus, the correlation
and/or changes of IR with treatment efficacy of DAAs in a real-
world scenario needs more assessment.

Our data showed that the delta HOMA-IR increased at SVR12,
but the result was not statistically significant, when the general
study population, including diabetic patients, were studied. Ad-
ditionally, there was no association between HOMA-IR and low
and high levels of fibrosis. In this population, there was a slight
increase of glucose and HOMA-IR, while the insulin levels de-
creased. A study by Jeef-Fu Huang et al.!”, that included 65 native
Tawainese patients with chronic hepatitis C treated with DAAs
assessing HOMA-IR, it was observed that, the levels of HOMA-
IR decreased at SVR 12, compared to baseline, even though there
was no statistical difference. In addition, the mean glucose levels
decreased in diabetic patients at SVR12. The study did not show
the level of fibrosis in the patients. Another study that consisted of
110 patients with chronic hepatitis C, advanced fibrosis and T2DM
that analyzed the impact of SVR on fasting glucose and glycated
hemoglobin, also showed a significant reduction in fasting glucose,
as SVR 12 was the only factor associated with this improvement®”.
However, they did not evaluate HOMA-IR.

There is no consensus regarding the cut-off value for diagnosing
IR®2)_ Some studies use a HOMA-IR value between 1.5 and 3.0 to
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determine insulin resistance'**3, In our study, we used HOMA-IR
>2.5 for the diagnosis of insulin resistance. In Brazil, there was a
populational study of non-diabetic patients without HCV infection
from the Brazilian Study of Metabolic Syndrome®?.In this study
the optimal diagnostic level of HOMA-IR was between 2.3 and
2.7, which is close to the level used in our study.

In our study, on excluding diabetic patients and those with
a HOMA-IR <2.5 (special population), a decrease in glucose,
insulin and HOMA-IR values at t-SVR12 was observed. A study
of 133 HCV genotype 1 patients with advanced liver fibrosis
without T2DM® that evaluated the impact of HCV clearance by
anti-viral treatments on IR and glycemic control, showed similar
results to ours. Glucose, insulin and HOMA-IR values decreased
at the end of treatment, resulting in values that remained con-
stant after SVR12. The HOMA-IR values were associated with
advanced liver fibrosis, however in our study, we did not find a
significant association between the delta HOMA-IR and fibrosis
stage. This might be attributable to the small study population
of 75 patients after excluding diabetic patients and those with
HOMA-IR <2.5.

CONCLUSION

Glucose and HOMA-IR increased at t-SVR 12, but insulin de-
creased in the general population. The delta HOMA-IR increased,
but there was no association with the stage of fibrosis. Excluding
diabetic patients and those who had normal values of HOMA-
IR, glucose, insulin, HOMA-IR and delta HOMA-IR decreased
at t-SVR12. In addition, no association with fibrosis was found.
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Andrade VG, Yamashiro FS, Oliveira CV, Moreira A, Winckler FC, Silva GF. Redugao da resisténcia a insulina apos resposta viroldgica sustentada com
agentes antivirais diretos: nem toda populagdo melhora. Arq Gastroenterol. 2018,55(3):274-8.

RESUMO - Contexto — A infecgido pelo virus da hepatite C (VHC) é um grave problema de saude publica, que afeta aproximadamente 170 milhoes de

pessoas no mundo. A infecgao cronica pelo VHC esta associada a resisténcia a insulina hepatica e a um risco aumentado de diabetes. Os doentes infe-
tados pelo VHC foram bem documentados. Objetivo — Avaliar o modelo de avaliagdo da homeostase do indice de resisténcia a insulina (HOMA-IR)
em pacientes tratados com medicagao antiviral de agdo direta na resposta viroldgica sustentada (RVS), categorizada pela presenga ou auséncia de
cirrose. Métodos — Foi realizado um estudo prospectivo. Os dados foram coletados no inicio do tratamento (t-base) e na décima segunda semana apos
o término do tratamento (t-RVS12). Os critérios de inclusdo foram presenga de: infec¢do pelo VHC (RNA-VHC positivo), idade 218 anos, conclusdo
da terapia de antivirais de agdo direta e presenga de diabetes com uso de hipoglicemiantes orais. Todas as amostras foram coletadas durante o periodo
do estudo. Os critérios de exclusdo foram: presenga de coinfecgao VHB/HIV, carcinoma hepatocelular no inicio do estudo, pacientes diabéticos em uso
de insulina e pacientes transplantados (figado/rim). A fibrose foi avaliada por elastografia hepatica ou bidpsia (METAVIR). A cirrose foi determinada
por resultados clinicos ou exames de imagem. O HOMA-IR foi calculado como insulinemia de jejum (uU/mL) x glicemia de jejum (mmol/L) /22,5). Os
pacientes foram divididos em dois grupos: a populagdo geral do estudo (todos os pacientes, incluindo os diabéticos) e a populagio especial (pacientes
com valores normais de HOMA-IR, que ¢ <2,5 e sem diabetes). O valor do delta HOMA-IR foi calculado como: HOMA-IR no t-base - HOMA-IR
no t-RVS12. Para a analise estatistica descritiva, foram utilizados o teste t pareado e o modelo linear generalizado, assumindo a fun¢do de ligagao
logaritmica. Um valor de P<0,05 foi considerado significativo. Resultados — Foram incluidos 150 pacientes e 75 eram cirrdticos. A idade média foi
de 55,319,97 e o indice de massa corporea foi de 27,4+5,18. Vinte e dois (14,67%) eram pacientes diabéticos em uso de hipoglicemiantes orais e 17
(11%) eram cirroticos. Na populagao geral do estudo, os valores médios de glicose e HOMA-IR aumentaram na t-SVR 12, mas a insulina diminuiu.
O delta HOMA-IR foi negativo em t-SVR 12, mas ndo houve diferenga significativa. Excluindo pacientes diabéticos e aqueles com valores normais de
HOMA-IR (<2,5), a média de glicose, insulina e HOMA-IR diminuiu no t-RVS12. O delta HOMA-IR diminuiu significativamente em t-RVS12 (P:
0,02). Conclusdo — Na populagio geral, os valores de glicose e HOMA-IR aumentaram no t-RVS12, mas a insulina diminuiu. Na populagao especial,
glicose, insulina, HOMA-IR e delta HOMA-IR diminuiram no t-RVS12.

DESCRITORES - Hepatite C. Resisténcia a insulina. antivirais.

. Parise ER, Oliveira AC. Insulin resistance in chronic hepatitis C. Arq Gastroen-
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ABSTRACT - Background — Helicobacter pylori (H. pylori) has been introduced by since 1983 by Marshal and Warren to play the main role in the patho-
physiology of gastritis and gastric ulcers. Almost half of the world populationl is infected by H. pylori. Current therapeutic regimen against H. pylori
includes the use of a proton pump inhibitor plus two or more antibiotics. However, the efficacy of this regimen is decreasing mainly due to antibiotic
resistance and side effects of medications. This fact has resulted in public interest in other therapeutic options and the role of probiotics merits special
attention in this regard. Objective — This study aims to evaluate the efficacy of honey-derived Lactobacillus rhamnosus on H. pylori-induced gastric
inflammation and gastro-intestinal infection in C57BL/6 Mice. Methods — The 24 C57BL/6 Mice were randomly divided into three groups of eight
mice each. All the mice were fed with lcc suspension containing 5%10'° CFU/ mL of ATCC43504 strains of H. pylori for 3 consecutive days, twice
daily via polyethylene gavage tubes. At the end of 4th week, infection with H. pylori was confirmed with stool Ag (ELISA) and following sacrifice of
one mouse from each group, histopathologic study confirmed gastritis. The groups were subjected to different therapies as stated, 1: without Bismuth
(Bi), Omeprazole (Om) and L. rhamnosus prescription, 2: Bi, Om and Clarithromycin (Cl) and 3: Bi, Om plus lcc of suspension of 10° CFU/mL of
L. rhamnosus. After 2 weeks, the stool was analyzed for Ag and the mice were sacrificed for evaluation of histopathologic changes. Results — Treat-
ment with L. rhamnosus group provided Zero titer of stool Ag and was associated with improved gastric inflammation in all subjects, similar to the
clarithromycin group. Conclusion — Honey-derived L. rhamnosus probiotics provides similar results as clarithromycin in terms of improvement of H.

pylori infection and gastritis in C57BL/6 Mice model, without its cons of antibiotic resistance.
HEADINGS - Helicobacter pylori. Lactobacillus rhamnosus. Stomach ulcer. Inbred C57BL mice. Honey.

INTRODUCTION

Helicobacter pylori (H. pylori) is a gram negative microaero-
philic bacillus which is motile and pathogenic due to possessing
flagella. H. pylori infection is pandemic and its prevalence ranges
from 41.35% to 72.3% in different countries, worldwide™?. In many
developing countries, the infection rate rises to 80% to 90% of the
adult population. Prevalence of infection is variable between the
countries and between the races and ethnicities in a certain country
and is dependent on socioeconomic status of population residing
in that environment.

Barry Warren and Robin Marshall were the first to isolate H.
pyloriin 1983 which resulted in their achievement of Nobel Prize
in physiology for their pioneering work on H. pylori and its role in
gastritis and peptic ulcer disease. In 1994 the International Agency
for Research on Cancer (IARC), a subordinate organization of
the World Health Organization (WHO), identified H. pylori as a

“group 1 (definite carcinogen)”®. H. pylori infection is identi-
fied as the main cause of chronic gastritis, peptic ulcer disease,
MALToma“® and gastric adenocarcinoma®,

Many therapeutic regimens have been introduced since the
establishment of their pathogenic hypothesis containing bismuth,
proton pump inhibitors and one or two antibiotics® (mainly tetra-
cyclin, metronidazole, amoxicillin and clarithromycin)?.

However, considering the evolution of resistant strains of
H. pylori'V, therapeutic modalities other than antibiotics are
necessary and lactobacillus probiotics>!¥ plays a crucial role in
this regard41),

Probiotics have the potential to inhibit H. pylori due to produc-
tion of organic acids, peroxides and bactericides'® as well as com-
petitive inhibition of attachment sites on gastric mucosa. Taking
into account that triple or quadruple therapeutic regimens result
in 85% to 90% eradication of H. pylori makes other therapeutic
approaches interesting and necessary in this field.
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Here in, considering the potential role of probiotics in inhibi-
tion of H. pyloriinfection and H. pylori-induced gastritis, we evalu-
ated the application of honey-derived"” Lactobacillus rhamnosus
(L. rhamnosus) as a probiotic in the C57BL/6 mice. In this animal
study, we tend to compare the results of H. pylori infection and
H. pylori-induced gastritis via stool Ag and Histopathologic exam,
respectively between the treatment groups.

METHODS

Animal population

Twenty-four male C57BL/6 mice aged 8-10 weeks were random-
ly divided into three groups of 8 mice each. Mice were maintained
at the animal house under standard conditions (food and water
ad libitum, 12:12 hours light/dark cycle, 21£3°C). All experiments
involving mice were approved by the Animal Care Committee of
Alborz University of Medical Sciences, Karaj, Iran.

H. pylori culture

Helicobacter pylori (Marshall et al.) Goodwin et al. (ATCC®
43504D-5™) was cultured on Brucella agar media containing sheep
blood and Trypticase soy agar, in a microaerophilic environment
and incubated for 5 to 7 days in 37 degrees of centigrade. After this
incubation period, transparent spherical colonies of H. pylori ap-
peared which were identified using gram stain and urease, catalase
and oxidase tests. The DNA of strain of ATCC® 43504D-5™ was
also confirmed with QIAamp DNA Micro Kit (Quiagen).

Animal preparation and induction of H. pylori infection

All the mice were fed with 1cc suspension containing 108-10'
CFU/mL of ATCC43504 strains of H. pylorifor 3 consecutive days,
twice daily via polyethylene gavage tubes. (FIGURE 1) ATCC43504
strains of H. pylori.

FIGURE 1. Feeding of suspension containing 10® CFU/mL of H. pylori
to the mice via gavage polyethylene tubes.
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Confirmation of H. pylori infection and gastritis

Infection with H. pylori was confirmed with stool Ag (RIA test
kits); At the end of 4th week, 30 mg fresh stool was obtained and
Icc of extraction solution was added to the stool tubes. Fifty mi-
croliters of stool suspension were added to wells pre-coated with H.
pylori antibody and incubated for 60 minutes at room temperature.
Results were read at 540 nm wavelength and concentrations above
0.505 pg/mL were considered positive for H. pylori stool Ag. All
mice tested positive at the end of 4th week of ingestion of H. pylori.

After treatment all mice killed under anesthetic condition by
euthanasia protocole. Mucosal tissue was obtained through a lon-
gitudinal incision in the stomach and prepared with hematoxylin-
eosin(H&E) and Giemsa staining. Histopathologic study confirmed
gastritis in all three.

Preparation of L. rhamnosus

L. rhamnosus was derived from honey gathered from mountains
of Mazandaran province in northern Iran and cultured in MRS
agar media under microaerophilic condition for 48 hours in 37 de-
grees of centigrade. The colonies were solved in Phosphate-buffered
saline (PBS) solution with a dosage of 10° CFU/ mL.

Treatment protocols

The mice were subjected to different therapies as stated below;

1: without Bi, Om and L. rhamnosus prescription.

2: Daily Bi, Om for the first week and Clarithromycin (CI) with
dosage of 20 mg/kg QD through the second week.

And 3: Daily Bi, Om for the first week plus lcc of suspension
of 10° CFU/mL of L. rhamnosus QD through the second week.

Evaluation of gastritis and status of H. pylori infection
after treatment

At the end of the second week of treatment, the stool was
tested for Ag and all the remaining seven mice in each group were
sacrificed for evaluation of histopathologic changes in the mucosa
of stomach. (Stated above in Confirmation of H. pylori infection
and gastritis section).

RESULTS

The results for stool Ag titer for the seven mice in each treat-
ment group is summarized in TABLE 1.

TABLE 1. H. pylori stool Ag titer following treatment.

#1 #2 #3 #4 #5 #6 #7

Group 1 0.225 0.230 0.525 0.852 1.101 1.011 1.012
Group 2 0.052 0.065 0.045 0.032 0.022 0.00 0.00
Group 3 0.050 0.055 0.065 0.045 0.012 0.00 0.00

Considering 0.505pug/ml as the threshold for a positive stool
Ag test, infection persisted in 71.4% of the subjects in the first
group following treatment; however, all seven mice were success-
fully treated in both the clarithromycin and L. rhamnosus groups.

Histopathology also revealed the resolution of inflammation in
gastric mucosa of all mice following treatment with clarithromycin
as well as probiotic L. rhamnosus. (FIGURE 2).
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FIGURE 2. Histopathologic slides of gastric mucosa of C57BL/6 mice under * 100 magnification (1: H&E staining

S L F
of normal gastric mucosa prior

to infection, 2: Giemsa staining of infected mouse with black arrow pointing to the H. pylori attached to the gastric mucosa via its flagella, 3: H&E
staining, confirming the resolution of inflammation following treatment with L. rhamnosus.

DISCUSSION

Helicobacter pylori has been the cornerstone of studies ad-
dressing gastritis and gastric cancer after its introduction by Mar-
shall and Warren in 1983. Studies on the epidemiology, genetics,
pathophysiology and treatment of H. pylori has been overwhelming
within the last three decades. H. pylori is equipped with several
virulence factors!® such as flagella, colonization factors, urease and
peroxidase enzymes and vacuolating cytokine A (Vac A)'* which
has made it a very potent agent evading human immune system
and resistant to antimicrobials.

Antibiotics has been presented as a potent treatment against
H. pylori infection causing significant reduction in the rate of
gastritis and cancers associated with this infection. Amoxicillin,
tetracyclin, metronidazole, clarithromycin and levofloxacin® are
the main antibiotics utilized in eradication of H. pylori infection.
However, concerns has arised regarding the use of antibiotics as
the resistant strains appeared in the last two decades. Reports
of antibiotic resistance vary in different countries. For example,
pharmacoepidemiologic studies in Iran, reported resistance to
metronidazole, amoxicillin and clarithromycin in 60%, 40%-50%
and 30% of the population, respectively.

Beside evolution of resistance, antibiotics sustain several side
effects including GI irritation, appearance of infections due to
changes in normal flora, influence on the pharmacokinetics of
other medications, etc, which has resulted in seeking for alternative
therapeutic options.

Probiotics has emerged as novel treatment option in treating
several infectious conditions such as bacterial vaginosis, gastroin-
testinal ulcer and burns. Probiotics may play a role as adjunctive
treatment in H. pylori infections and possibly in prophylaxis. A wide
range of probiotic strains (L. acidophilus, L. johnsonii, L. gasseri,
Bifidobacterium longum and bioyoghurts) have been studied in
H. pylori infection and the results are variable®". In this study we
investigated the effect of sequencial treatment (following admin-
stration of bismuth and omeprazole) with L. rhamnosus, derived
from honey, on H. pylori infection in C57BL/6 mice.

Previous studies have revealed that L. rhamnosus is effective
against H. pylori infection following antibiotic therapy (as a pro-
phylactic measure to reduce reinfection). This study shows that it
is useful as a therapeutic option, and is as effective as antibiotic
therapy as the sole treatment to eradicate H. pylori.

We hypothesize that the efficacy of L. rhamnosus as a thera-
peutic to eradicate H. pylori may rely on bismuth’s effect on depo-
larization of H. pylori membrane®>? prior to adminstration of L.
rhamnosus which makes it vulnerable to the bacteriocines released
from this probiotic.

Another interesting issue to be mentioned is the derivation
of L. rhamnosus colonies from honey, which might justify the
several studies that present honey as a remedy for H. pylori
infection®2),

A limitation of other studies evaluating the effect of honey on
H. pylori infection could be the extraction of different bacterial
species from different honey types and sources. In the current study,
we identified L. rhamnosus with genetic sequencing which should
be examined with other honey types as well. This animal study
warrants a human clinical trial with honey-derived L. rhamnosus
as a treatment of H. pylori infection.

CONCLUSION

Honey-derived Lactobacillus rhamnosus is as effective as
clarithromycin in eradication of H. pylori infection and cure of
gastritis, in the C57BL/6 mice.
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Asgari B, Kermanian F, Derakhshan N, Asna-Ashari M, Sadat ZRN, Yaslianifard S. O mel-derivado de Lactobacillus rhamnosus alivia a infecgao gastro-in-

testinal induzida pelo Helicobacter pylori-e inflamag@o géastrica em C57Bl/6 ratos: um estudo imuno-histologico. Arq Gastroenterol. 2018,55(3):279-82.

RESUMO - Contexto — O Helicobacter pylori (H. pylori) foi reconhecido em 1983 por Marechal e Warren como protagonista principal na fisiopatologia

de gastrite e ulceras gastricas. Quase metade da populagdo mundial esta infectada por H. pylori. O regime terapéutico atual contra H. pylori inclui o
uso de um inibidor da bomba de protons associada a dois ou mais antibidticos. No entanto, a eficacia deste regime esta diminuindo principalmente
devido a resisténcia aos antibidticos e efeitos colaterais de medicamentos. Este fato resultou no interesse publico em outras opgdes terapéuticas e o
papel dos probidticos merece atengdo especial a este respeito. Objetivo — Este estudo visa avaliar a eficacia do mel-derivado do Lactobacillus rhamnosus
na inflamagao gastrica e infec¢do gastrointestinal H. pylori-induzida em camundongos C57Bl/6. Métodos — Vinte e quatro camundongos C57Bl/6
foram divididos aleatoriamente em trés grupos de oito camundongos cada. Todos os ratos foram alimentados com suspensdo de lcc contendo
5*1010 UFC/mL de cepas ATCC43504 de H. pylori por 3 dias consecutivos, duas vezes por dia através de gavagem por tubos de polietileno. No final
da 4* semana, a infec¢io com H. pylori foi confirmada pelo antigeno fecal (ELISA) e apos o sacrificio de um rato de cada grupo, o estudo histopa-
tologico confirmou gastrite. Os grupos foram submetidos a diferentes terapias, como indicado, 1: sem prescri¢io de bismuto (BI), Omeprazol (Om) e
L. rhamnosus, 2: Bi, Om e claritromicina (CL) e 3: Bi, Om mais lcc de suspensdo de 109 UFC/mL de L. rhamnosus. Ap6s 2 semanas, as fezes foram
analisadas para o antigeno e os ratos foram sacrificados para a avaliagdo das alteragdes histopatologicas. Resultados — O tratamento com o grupo
L. rhamnosus forneceu o titulo zero de antigeno e foi associado com a inflamagao gastrica melhorada em todos os camundongos, similar ao grupo
claritromicina. Conclusdo — O probidtico mel-derivado L. rhamnosus fornece resultados semelhantes ao da claritromicina em termos de melhoria da
infecgdo H. pylori e gastrite em C57Bl/6 camundongos modelos, sem os inconvenientes de resisténcia aos antibioticos.

DESCRITORES — Helicobacter pylori. Lactobacillus rhamnosus. Ulcera gastrica. Camundongos Endogamicos C57BL. Mel.
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ABSTRACT - Background — Enteral nutritional therapy (ENT) is the best route for the nutrition of critically ill patients with improved impact on the

clinical treatment of such patients. Objective — To investigate the energy and protein supply of ENT in critically ill in-patients of an Intensive Care
Unit (ICU). Methods — Prospective longitudinal study conducted with 82 critically ill in-patients of an ICU, receiving ENT. Anthropometric variables,
laboratory tests (albumin, CRP, CRP/albumin ratio), NUTRIC-score and Nutritional Risk Screening (NRS-2002), energy and protein goals, and
the inadequacies and complications of ENT were assessed. Statistical analysis was performed using the Chi-square or Fischer tests and the Wilcoxon
test. Results — A total of 48.78% patients were at high nutritional risk based on NUTRIC score. In the CRP/albumin ratio, 85.37% patients presented
with a high risk of complications. There was a statistically significant difference (P<0.0001) for all comparisons made between the target, prescription
and ENT infusion, and 72% of the quantities prescribed for both calories and proteins was infused. It was observed that the difference between the
prescription and the infusion was 14.63% (+10.81) for calories and 14.21% (£10.5) for proteins, with statistically significant difference (P<0.0001). In
the relationship between prescription and infusion of calories and proteins, the only significant association was that of patients at high risk of CRP/
albumin ratio, of which almost 94% received less than 80% of the energy and protein volume prescribed (P=0.0111). Conclusion — The administra-
tion of ENT in severely ill patients does not meet their actual energy and protein needs. The high occurrence of infusion inadequacies, compared to

prescription and to the goals set can generate a negative nutritional balance.

HEADINGS - Enteral nutrition. Energy intake. Dietary proteins. Critical care. Intensive care units.

INTRODUCTION

Severely ill patients admitted to the intensive care unit (ICU) are
in a hypercatabolic state, attempting to survive the acute phase of
the disease and stress-?. The patient responds with intense protein
catabolism and, consequently, rapidly loses stocks of muscle mass for
the production of new proteins for healing, for the immune system
and replacement of muscle and hepatic glycogen**. One of the con-
sequences of the response to hypercatabolism during severe disease
is malnutrition, with a negative impact on clinical outcomes such
as increased mortality risk, time and cost of hospitalization, greater
clinical and infectious complications, longer healing time of pres-
sure ulcers and surgical wounds and more fragile quality of life®-.

Enteral nutritional therapy (ENT) is the best route for the nutri-
tion of critically ill patients with improved impact on the clinical
treatment of such patients, according to the American Society of
Parenteral and Enteral Nutrition (ASPEN) and The European
Society for Clinical Nutrition and Metabolism (ESPEN)®. Proper
indication and monitoring can prevent and treat malnutrition and
improve immune response, thus preventing clinical and infectious
complications in the critically ill¢®.

A recent study by Bendavid et al.®, on nutritional practices in

ICUs, found that the preferred feeding route is the enteral route
and that ENT is initiated in the first days of hospitalization and
that nutritional goals are seldom reached; this shows that achieving
energy and protein goals in critically ill patients is one of the chal-
lenges in ICUs. Another study, conducted by Tsai et al., found
an average delivery of 49 to 70% of the study energy and protein
goals for the critically ill patient. Two other studies'*!) have shown
that critically ill patients receive 60% and 56% of their energy and
protein needs, respectively, and that a protein supply below 80% of
the set goals is associated with higher mortality rates®'?.

Monitoring and identifying complications associated with ENT
supply, identifying the most frequent inadequacies, may facilitate
management and a better selection of nutritional therapy!®!V.
Complications and intolerances associated with ENT administra-
tion may occur frequently’>'¥, and some associated factors such as
a high residual gastric volume, vomiting and diarrhea may prevent
an adequate supply of ENT(2!9, as well as routine ICU interven-
tions such as extubation, imaging and surgical procedures’.

Considering the relevance of the therapy in critically ill pa-
tients, the objective of this study was to investigate the energy and
protein supply of ENT in critically ill in-patients in an ICU of a
university hospital.
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METHODS

Study design, ethical approval and inclusion and
exclusion criteria

A longitudinal prospective study was carried out in a university
hospital ICU, after approval by the Research Ethics Committee of
the institution (opinion No. 1,754,082) and the signing of the Free
and Informed Consent Form (FICF), in the state of Sdo Paulo,
Brazil, from 2016 to 2017.

The inclusion criteria adopted were: admission to the ICU,
over 18 years of age and receiving exclusively enteral nutritional
therapy (EENT). Patients with another route of nutritional therapy
(NT) (oral or parenteral) were excluded; patients whose ENT was
discontinued and patients in whom another NT form was intro-
duced, even if concomitant with ENT, or in less than 3 days in
EENT were also excluded as well as those with incomplete records
of nutritional status, lacking exams or other information essential
for the survey in medical records.

Initially, 142 patients were recruited to participate in the study.
After the review of the inclusion and exclusion criteria, 82 patients
remained. Out of the 60 excluded patients, 20 (24.4%) stayed less
than 3 days in the ICU, 16 (19.5%) had undergone less than 3 days
EENT, 18 (21.9%) submitted incomplete data entered in their
medical records and 6 did not sign the FICF. Thus, the study was
developed with 82 (N=82) adults and older patients of both genders
who received EENT, through oroenteral tube (OET), nasoenteral
tube (NET), jejunostomy (J) or gastrostomy (G), under clinical or
surgical treatment. The indication of oroenteral tube (OET) is part
of a protocol indicated for patients in mechanical ventilation, such
as prevention of hospital pneumonia, standardized in the hospital
where the research was carried out.

Data collection

Data such as gender, age, length of stay and diagnosis were
collected. All patients were evaluated for nutritional status at
the beginning and at the end of the ENT, as well as every 5 days
during ENT stay, taking into account the following indicators:
anthropometry, laboratory tests, Nutritional Risk Screening-2002
(NRS) and NUTRIC-score. The energy and protein requirements
and the inadequacies or complications during enteral diet admin-
istration were also evaluated. All patients were evaluated in the
first 24 hours of hospitalization and monitored until the time of
hospital discharge or death.

A) Anthropometry

To determine the patient’s nutritional conditions by anthropom-
etry, data on body weight and height were collected to compute
the body mass index (BMI). In the BMI calculation, the criteria
established by the WHO, 199519 for adults up to 60 years of age
and by Lipschitz (1994)"7 for the elderly (>60 years) were consid-
ered. When it was not possible to assess the weight in bedridden
patients, the body weight was estimated using the formula of
Chumlea et al.!®,

B) Laboratory tests

- Albumin

Serum albumin dosage was classified following Blackburn et
al."® who defined the following cutoff points:- >3.5mg/dL (refer-
ence values); between 2.8-3.5 mg/dL (mild depletion); between 2.1-
2.7 mg/dL (moderate depletion) and <2.1 mg/dL (severe depletion).
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- C Reactive protein (CRP)

For CRP analysis, the dosages performed every 5 days, the
same day or the next day (maximum 2 days before or after) of
the albumin dosage were used. The CRP dosing result was used
to calculate the CRP/Albumin inflammatory-nutritional index,
and it was not used alone to evaluate the patient. The patient was
fasted for 8 hours before collection and the cut-off point for the
inflammatory assay was <0.5 mg/dL®,

- CRP/ALB relationship

The inflammatory / nutritional index PCR/Albumin was used to
assess the risk of severely ill patients according to the following risk
factors for complications: CRP/albumin ratio <0.4 (without risk);
0.4-1.2 (low risk); 1.2-2.0 (medium risk) and >2.0 (high risk)®*D,

C) Nutritional risk screening (NRS-2002)

The NRS-2002 is a tool for the assessment of the nutritional
risk of in-patients and was applied on admission or within 24 hours
afterwards. Results were interpreted by a numerical score, where the
score 23 indicates that the patient is at nutritional risk, and score
<3, at no nutritional risk@?.

D) Nutrition risk in the critically ill score

(NUTRIC-score)

The NUTRIC-score is a tool for assessing the nutritional risk of
critically ill patients, and its control variables include: Acute Physi-
ology and Chronic Health Evaluation IT (APACHE II), Sequential
Organ Failure Assessment (SOFA), age, number of comorbidities
and the total number of days of hospitalization before admission
to the ICU. The NUTRIC-score was applied to determine the nu-
tritional risk in the first 48 hours of ICU patient admission, and the
values >5 were considered indicative of a higher nutritional risk®.

E) Energy and protein targets determination

The daily patients’ energy and protein requirements were
estimated based on the recommendations of the new ASPEN
nutritional therapy guidelines® (TABLE 1).

TABLE 1. Energy and protein targets determination.
BMI (Kg/m?)
<25 30-50 >50
25-30 11-14  22-25

Energy Target (Kcal/Kg of current
weight/day)

BMI (Kg/m?)
<30 30-40 >40
1.2-2 2 2.5

Protein Target (g/Kg of current
weight/day)

F) ENT monitoring

- Comparison between the prescribed energy and

protein value and the infused energy and protein value

The infusion of the enteral diet and the inadequacy between
the prescription and delivery of ENT were reviewed daily. The
analyses of the energy and protein value prescribed, actually de-
livered within 24 hours after the prescription, as well as the causes
of non-infusion of the diet, were carried out by comparing the diet
volume prescribed and the volume actually administered, by check-
ing the entries in the medical records. We also analyzed the actual
infusion of the prescribed diet, in relation to the goals defined by
the calculation of the patients’ energy and protein needs.
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- Review of ENT inadequacies

The complications associated with ENT and that directly im-
pacted the infusion of the prescribed diet were classified as follows:
gastrointestinal (diarrhea, constipation, abdominal distension);
mechanical (loss, obstruction or displacement of the probe); (sur-
gery, exams, procedures such as tracheostomy, extubation); others
(death, discharge from the ICU, fasting and unexplained delays).
The frequency of the occurrence of these complications was evalu-
ated based on the entries in the medical records.

Statistical analysis

Statistical analysis was performed with the aid of the SAS®
program. For the characterization of the sample, a descriptive
analysis was performed using frequency tables for the categorical
variables and position and dispersion measurements for the con-
tinuous variables. Subsequently, the Wilcoxon test for related sam-
ples was used to compare descriptive and infused measurements.
To verify association or to compare proportions, the Chi-square
test or Fisher’s exact test was used when necessary. The significance
level adopted for the statistical tests was 5%.

RESULTS

Characteristics of the study population

The mean age of the studied population was 60.23 (£18.51)
years, with 60.98% (n=50) males and 39.02% (n=32) females. The
patients’ mean body weight was 70.74 kg (£15.75) and the mean
height was 165.49 cm (£10.3). Patients remained on average 15.88
(£7.78) days in the ICU, of which; 12.84 (£8.24) days on EENT.
Among the NT routes, the following routes were most frequently
used: oroenteral in 84.15% (n=69), nasoenteral in 13.41% (n=11)
and ostomy in 2.44% (n=2) of the patients. Regarding the origin
of the patients in the hospital, before being transferred to the
ICU, 70.73% came from the emergency room (hospital emergency
care services), 26.83% came from inpatient wards, 1.22% from the
surgical center and 1.22% came from another hospital. Among
the patients studied, 50% had a clinical diagnosis and 50% had a
surgical diagnosis.

Nutritional status, nutritional risk and risk of
complications

At the beginning of NT 59.76% (n=49) of the patients were
eutrophic and 8.54% (n=7) malnourished according to the BMI.

All patients (100%) were at high nutritional risk by the NRS-2002.
In the assessment with the NUTRIC score, 51.22% of the patients
(n=42) presented low risk (NUTRIC <5) and 48.78% (n=40)
presented high nutritional risk. For the evaluation of the risk of
complications of the CRP/albumin ratio, 85.37% (n=70) of the
patients presented, at some point in the evaluation, a high risk.

Outcome of NT

Regarding the final outcome of EENT, 57.32% (n=47) of the
patients had a favorable outcome (31 patients were discharged from
the ICU, one patient initiated parenteral nutrition concomitant to
ENT and 15 patients initiated concomitant oral diet with ENT or
had the ENT discontinued and were switched to oral diet). In the
present study, 42.68% (n=35) of the patients had a poor outcome
and died (n=31) or had their ENT discontinued due to palliative
treatment (n=4).

Target, prescription and energy and protein infusion

Regarding the targets, prescription and energy and protein infu-
sion of patients receiving EENT, it was verified that the patients’
daily energy goal was 2,132.91£337.88 kcal per day. The mean
energy requirement was 1,432.69+407,00 kcal per day and the mean
infusion was 1,114.50£437.37 kcal per day. The mean protein target
was 113.96£26.35 g per day. The mean protein prescription was
62.35+18.43 g of daily protein and the mean protein infusion was
47.58+19.01 g per day. For the protein, the mean infusion was 0.67
g/kg body weight, and the mean energy infusion was 15.76 Kcal/
kg body weight, well below the recommendations of 1.2t0 2.5 g
protein per Kg weight and 25-35 Kcal per kg weight®?,

Comparison between target, prescription and calorie and
protein infusion

A comparison of the goals, prescription and infusion of
calories and proteins of patients receiving EENT are reported in
TABLE 2. A statistically significant difference (£<0.0001) was
observed for all comparisons made between the target, prescrip-
tion and infusion of EENT. For calories, prescription was on
average 68.07% of the value of the calculated goal, and 53.44%
of the energy goal was infused. For protein, the prescription was
on average 57.92% of the value of the target, and an average
43.72% of the quantities of the protein goal was infused. Seventy
two percent of what was prescribed for both calories and proteins
was infused (TABLE 2).

TABLE 2. Comparison between target, prescription and infusion of calories and proteins of patients under EENT (N=82).

Variable Diff + dp average Median % Value-P
Calories (kcal)
MxP 700.22 + 473.01 676.15 68.07 <0.0001*
MxI 1018.42 = 498.47 1004.59 53.44 <0.0001%*
PxI 318.19 + 185.29 305.79 72.26 <0.0001*
Protein (g)
MxP 51.61 = 32.64 53.48 57.92 <0.0001*
MxI 66.39 = 31.14 66.86 43.72 <0.0001*
PxI 14.77 = 8.07 13.59 72.26 <0.0001*

M x P: goal versus prescription; M x I: goal versus infused; P x I: prescribed versus infused; Mean Diff: Mean of difference in values between target, prescribed and infused. Values expressed as

mean + standard deviation; significance level P<0.05. *Wilcoxon test for related samples (null hypothesis: median equal to zero).
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TABLE 3 shows the percentage of prescription and infusion in
relation to the energy and protein target and the difference between
what was prescribed and infused. It was observed that the difference
between the prescription and the infusion was 14.63% (+10.81) for
calories and 14.21% (£10.50) for proteins. In both cases, the differ-
ence was statistically significant (P<0.0001) (TABLE 3).

Comparison between goals and energy and protein
infusion and variables of nutritional status and risk and
outcome of the nutritional therapy

Considering that 80% or more infusion of the defined goals for
calories and proteins would be optimal, FIGURES 1 and 2 show
the results of energy and protein infusions in relation to the defined
goals and the prescription. The results show that 89.09% (n=73) of
the patients did not receive an average of 80% or more of the calories
infusion and that 97.56% (n=80) of the patients did not receive an
infusion average of 80% or more of protein, when compared to the
defined goal (FIGURE 2). If we compare the calorie and protein
infusion with the prescription, 59.76% (n1=49) of the patients received
on average below 80% of the prescribed dosage (FIGURES 1 and 2).

TABLE 4 shows the association between those patients who
received an infusion greater than or equal to or less than 80% in
relation to the energy and protein goals, in the different variables
of state and nutritional risk and NT outcome. There was no sta-
tistically significant difference between the variables reviewed and
the patients who received above or equal to, or below 80% of the
energy goal. For the protein target, it was not possible to make
the same comparison because, in only two cases, the infusion was
equal to or greater than 80% of the defined goal.

Comparison between prescription and energy and protein
infusion and the variables of the state and nutritional risk
and NT outcome

TABLE 5 shows the association between energy and protein
prescriptions and what was infused in the different variables re-
viewed. The only significant association was that of patients at
high risk for the CRP/Albumin ratio. Among these, almost 94%
received less than 80% of the energy and protein volume prescribed
(P=0.0111).

TABLE 3. Percentage comparison between target, prescription and energy and protein infusion and differences between prescribed and infused (N=82).

Variable Average (%) DP (%) Minimum Median Maximum P-value
Calories (%)
MxP 68.07 19.29 29.40 67.39 109.69
MxI 53.44 20.79 9.11 50.42 99.19 <0.0001*
Difkcal 14.63 10.81 35.56 13.27 53.89
Proteins (%)
MxP 57.92 22.66 21.24 54.83 119.64
MxI 43.72 19.47 6.59 39.86 97.44 <0.0001*
Difp 14.21 10.50 0.19 11.63 64.99

M x P: goal versus prescription; M x I: goal versus infused; Difcal: difference between prescribed and infused calories; Difp: difference between prescribed and infused protein. Values expressed

as mean + standard deviation; significance level P <0.05. * Wilcoxon test for related samples (null hypothesis: median equal to zero).
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TABLE 4. Association between goals and energy and protein infusion, and the variables of the state and nutritional risk and N'T outcome (N=82).

. Target X Energy Infusion
Variable P-value
> 80% (%) < 80% (%) Total N (%)
Overweight 4 (44.44) 22 (30.14) 26 (31.71) 0.6489%*
IMC Eutrophic 5 (55.56) 44 (60.27) 49 (59.76)
Low weight - 7(9.59) 7 (8.54)
No risk 4 (44.44) 38 (52.05) 42 (51.22) 0.7347%*
NUTRIC score At risk 5(55.56) 35 (47.95) 40 (48.78)
Good 5(55.56) 42 (57.53) 47(57.32) 1.0*
Outcome
Bad 4 (44.44) 31 (42.47) 35 (42.68)
L "
CRP/Alb High risk 7(77.78) 63 (86.30) 70 (85.37) 0.6134
Relationship Low, med.‘“ﬁ“ and no 2(22.22) 10 (13.70) 12 (14.63)
ris
Target X Protein Infusion
Overweight 2 (100) 24 (30) 26 (31.71)
IMC Eutrophic - 49 (61.25) 49 (59.76)
Low weight - 7 (8.75) 7 (8.54)
NUTRIC score No r.1sk 1(50) 41 (51.25) 42 (51.22)
At risk 1(50) 39 (48.75) 40 (48.78)
Good 1 (50) 46 (57.50) 47 (57.32)
Outcome
Bad 1(50) 34 (42.50) 35 (42.68)
CRP/AD ng'h risk 2 (100) 68 (85) 70 (85.37)
Relationship Low, med_lulin and no i 12 (15) 12 (14.63)
ris

BMI: body mass index; CRP/Alb ratio: relationship between C-reactive protein and albumin. The values expressed in% compare values of the same goal (<80% or 280%). P-value was not

calculated for the protein target, since only two cases were 280%. * Fisher’s exact test.

TABLE 5. Association between prescription and energy and protein infusion and the variables of the state and nutritional risk and NT outcome (N=82).

Prescription X Energy and Protein Infusion

Variable P-value
> 80% (%) < 80% (%) Total N (%)
Overweight 13 (39.39) 13 (26.53) 26 (31.71)
IMC Eutrophic 20 (60.61) 29 59.18) 49 (59.76) 0.0507*
Low weight - 7 (14.29) 7 (8.54)
isk 18 (54. 24 (48. 42(51.22
NUTRIC score Noris 86455) (18.98) 6122 0.6210%*
At risk 15 (45.45) 25(51.02) 40 (48.78)
Good 21 (63.64) 26 (53.06) 47(57.32)
O 0.3424%*
ureome Bad 12 (36.36) 23 (46.94) 35 (42.68) 5
CRP/ALb ngb risk 24(72.73) 46 (93.88) 70 (85.37) oli1s
Relationship Low, med.l“lin and no 9(27.27) 3(6.12) 12 (14.63) '
ris

BMI: body mass index; CRP/Alb ratio: relationship between C-reactive protein and albumin. The values expressed in% compare values of the same goal (<80% or 280%). * Fisher exact test.

** Qui-square test.
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DISCUSSION

The hypothesis that the nutritional goals of severely ill patients
receiving EENT are seldom met, was verified in this study, that
confirmed that complications and inadequacies during the ENT
supply negatively affect the energy and protein balance of criti-
cally ill patients. Differences between goals and energy and protein
infusion were significant in this study. Only 53.44% of the energy
value (15.76 Kcal/kg of weight) was infused; when compared to
the target, and 43.72% of the protein (0.67 g/kg body weight) was
infused; with respect to the goal, amounts extremely lower than
those recommended by McClave et al.?*, in the ASPEN guidelines
were infused. Teixeira et al.®®, observed that TNEE patients re-
ceived 74.4% of the energy target and 74.1% of the protein target.
In another study, Campanella et al.®?, found infusion of 72.2% of
the energy goal and 71.4% of the protein goal.

Insufficient infusion of energy and protein was also reported by
Heyland et al.®®, who observed that ICU patients received 61.2%
of the energy targets and 57.6% of the protein targets, and 74% of
them received less than 80% of the targets set.

In this study, 72.26% difference between energy and protein
prescription and infusion was similar to the results found in the
literature, such as in the secondary analysis of an international
database of 2270 patients, where the infusion was 61% and 57%
of energy and protein prescriptions, respectively®. The study by
Santana et al.!? found that patients admitted to the ICU on EENT
received 76% of the energy prescription and 69% of the protein
prescription. Another study on the shortage of the nutritional
supply of critically ill patients! showed that they received 63%
of the total energy and protein prescribed.

In this study we observed that, on average, 68.07% of the energy
requirements and 57.92% of the protein requirements had been
prescribed. Similar results were found by McClave et al.®, report-
ing that only 65% of the patients received adequate prescription
compared to the calculated goals, and that only 51% was actually
infused, and Weijs et al.®”, who found 75% energy goals and 72%
protein targets infusion in severely ill patients.

Discrepancies with regard to energy and protein goals and
infusions may be justified if the dietary volume changes after the
onset of ENT, in severely ill and clinically unstable patients!¥.
NT related complications and intolerances, such as diarrhea,
vomiting, high gastric residue, among others, that were observed
in 30.5% of ICU patients, hinder delivery of the programmed
diet, generating an energy and protein deficit®". The use of en-
teral formulas with a caloric and protein content lower than the
recommendations, contributes to the difficulty of reaching the
needs defined®. The challenge is to attain the goals set using
standard enteral formulas, which would be sufficient for only
25% of the patients®”.

In this study, the difficulty of severely ill patients to receive the
nutritional goals was made clear; 89.09% did not reach a minimum
of 80% of their energy target and only 2% reached a minimum of
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80% of their protein target, but there was no difference between
the low energy and protein supply and the severity condition of
the patients, measured by the nutritional risk scores and CRP/Alb
ratio. No significant difference was observed between the outcome
of the patient and the infusion of the nutritional goals, evidencing
that the difficulty of NT infusion in critically ill patients occurs
independently of the severity of the patient’s condition. Choi et
al.®? also found no significant difference in mortality nor in length
of stay in the ICU among groups of patients receiving energy input
lower than or equal to the defined goals.

However, several studies on the successful outcome of severely
ill NT patients correlated low energy and protein supply with the
worse clinical outcomes, evidencing an increase in infectious com-
plications, days of mechanical ventilation, longer ICU stay and a
higher frequency of pressure injuries!43139,

According to Weijs et al.®?, defining and achieving individual
energy and protein goals, reduces 50% mortality of critically ill
patients; however, ensuring only the energy supply is not sufficient
to obtain better clinical and nutritional outcomes, highlighting
the importance of protein supply in patients receiving ENT for
several days.

CONCLUSION

The administration of ENT in critically ill patients does not
fulfill their actual energy and protein needs, and the high occurrence
of infusion inadequacies, regarding prescription and the delivery
goals established, can generate a negative nutritional balance.
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RESUMO - Contexto — A terapia nutricional enteral (TNE) ¢ a melhor via para a nutri¢do de pacientes criticos e com melhores impactos no tratamento

clinico desses pacientes. Objetivo — Investigar a oferta energética e proteica da TNE em pacientes criticos, internados em uma unidade de terapia in-

tensiva (UTI) de um hospital universitario. Métodos — Um estudo prospectivo longitudinal foi conduzido com 82 pacientes criticos internados em uma

UTI, recebendo TNE. Foram estudadas variaveis antropométricas, exames laboratoriais (albumina, PCR, relagio PCR/albumina), NUTRIC-score e

o Nutritional Risk Screening (NRS-2002), metas energéticas e proteicas e as inadequagdes e complicagdes da TNE. A analise estatistica foi realizada
utilizando-se os testes Qui-quadrado ou Fischer e o teste de Wilcoxon, com nivel de significancia de P<0,05. Resultados — Na avaliagao pelo NUTRIC
score, 48,78% apresentaram alto risco nutricional. Na relagdo PCR/albumina, 85,37% apresentaram alto risco de complicacdes. Verificou-se diferenga

estatisticamente significante (P<0,0001) para todas as comparagdes efetuadas entre a meta, prescri¢do e infusdo da TNE, sendo infundido 72% do que

foi prescrito tanto para caloria como para proteina. Observou-se que a diferenga entre a prescri¢ao e a infusao foi de 14,63% (£10,81) para caloria e de

14,21% (£10,5) para proteina, com diferenga estatisticamente significante (£<0,0001). Na relagdo entre prescrigao e infusdo de calorias e proteinas, a

Unica associagao significativa foi a dos pacientes com alto risco para a relagao PCR/albumina, destes; quase 94% receberam menos que 80% do volume

energético e proteico prescrito (P=0,0111). Conclusido — A administra¢cdo da TNE em pacientes graves, ndo supre suas reais necessidades energéticas

e proteicas. A alta ocorréncia de inadequagdes da infusdo, comparadas a prescri¢do e as metas definidas podem gerar balango nutricional negativo.

DESCRITORES - Nutri¢ao enteral. Ingestao de energia. Proteinas na dieta. Cuidados criticos. Unidades de terapia intensiva.
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ABSTRACT - Background — The diagnosis of inflammatory bowel disease is often delayed because of the lack of an ability to recognize its major clinical

manifestations. Objective — Our study aimed to describe the onset of clinical manifestations in inflammatory bowel disease patients. Methods — A cross-sec-
tional study. Investigators obtained data from interviews and the medical records of inflammatory bowel disease patients from a reference centre located in
Brazil. Results — A total of 306 patients were included. The mean time between onset of symptoms and diagnosis was 28 months for Crohn’s disease and
19 months for ulcerative colitis. The main clinical manifestations in Crohn’s disease patients were weight loss, abdominal pain, diarrhoea and asthenia.
The most relevant symptoms in ulcerative colitis patients were blood in the stool, faecal urgency, diarrhoea, mucus in the stool, weight loss, abdominal
pain and asthenia. It was observed that weight loss, abdominal pain and distension, asthenia, appetite loss, anaemia, insomnia, fever, nausea, perianal
disease, extraintestinal manifestation, oral thrush, vomiting and abdominal mass were more frequent in Crohn’s patients than in ulcerative colitis patients.
The frequencies of urgency, faecal incontinence, faeces with mucus and blood, tenesmus and constipation were higher in ulcerative colitis patients than
in Crohn’s disease patients. The mean time from the onset of clinical symptoms to the diagnosis of Crohn’s disease was 37 months for patients with ileo-
colonic location, 26 months for patients with ileum location and 18 months for patients with colon location. In ulcerative colitis patients, the mean time
from the onset of symptoms to diagnosis was 52 months for proctitis, 12 months for left-sided colitis and 12 months for extensive colitis. Conclusion —
Ulcerative colitis presented a high frequency of intestinal symptoms, and Crohn’s disease showed a high frequency of systemic manifestations at the onset
of manifestation. There was a long delay in diagnosis, but individuals with more extensive disease and more obvious symptoms showed a shorter delay.

HEADINGS - Inflammatory bowel diseases. Crohn disease. Ulcerative colitis.

INTRODUCTION

Inflammatory bowel disease (IBD) is characterized by chronic
inflammation of the gastrointestinal tract that may present pleo-
morphic clinical manifestations. The most common forms are ul-
cerative colitis (UC) and Crohn’s disease (CD)!?,

CD may affect the entire digestive tract from the mouth to
the perianal region; its inflammatory process is characterized
by discontinuous and segmental injuries that affect all layers of
the intestine (transmural inflammation)®. The location is closely
related to the clinical manifestation®9. The symptoms of CD are
heterogeneous but generally include abdominal pain, weight loss
and chronic diarrhoea:+9

UC is characterized by diffuse inflammation of the colon re-
stricted to the mucosa that usually affects the rectum and presents
a proximal extension in a symmetrical and continuous pattern®3?.
Symptoms depend on the extent and severity of the disease and
more commonly include bloody diarrhoea, rectal bleeding and/or
rectal urgency, but these patients also describe faecal incontinence,
tenesmus and abdominal pain. Systemic symptoms of malaise,
anorexia, fever or even nausea and vomiting may be present mainly
during a severe attack(®.

IBD can lead to disability and can have a significant impact on
quality of life, with significant mental health problems, including
depression. Moreover, patients develop professional and social
constraints that interfere with work and recreational activities and
result in decreased sexual satisfaction compared to the general
population®1%-12,

The incidence of IBD is highest in the United States, the United
Kingdom and Scandinavia®. Moreover, studies from IBD centres
in Brazil report a clear increase in the prevalence of IBD in recent
years!415, Despite this rise, IBD is still a relatively unknown disease,
and its diagnosis is often delayed®. Our study aimed to describe
the onset of clinical manifestations presented by these patients.

METHODS

This was a cross-sectional and observational study. The data
were collected in the reference centre for inflammatory bowel disease
at Hospital Geral Roberto Santos, Bahia, Brazil. The study was
conducted between April 2015 and July 2016. The sample included
patients from the outpatient unit. This study included consecutive
IBD patients (>18 year of age). Patients were interviewed about clini-
cal manifestations. Information about the Montreal classification was
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collected from medical records. The following variables were included
in the study: sex, age at diagnosis, age at onset of the symptoms, time
from symptoms to diagnosis, the Montreal classification, nausea,
vomiting, abdominal pain, diarrhoea, incontinence, faecal urgency,
tenesmus, abdominal distension, the presence of blood and mucus
in the stool, weight loss, appetite loss, constipation, malnutrition,
anaemia, fever, asthenia, insomnia, abdominal mass, mouth ulcers,
perianal disease and extraintestinal diseases. The study was approved
by the institutional ethics committee. Informed written consent was
obtained from each patient. Data were analysed with the Statistical
Package for Social Sciences (version 21.0, SPSS, Chicago, IL).

RESULTS

This study included 306 patients. Epidemiological data are
presented in TABLE 1. Occasionally, patients received a diagnosis
before clinical manifestation.

TABLE 1. Epidemiological and clinical characteristics of inflammatory
bowel disease patients (n=3006).

Crohn’s disease  Ulcerative colitis

Characteristics

(n=141) (n=165)

Sex n (%)

Female 89 (63.1%) 102 (61.1%)

Male 52 (36.9%) 65 (38.9%)
Age at diagnosis (in years)

Mean 36 (=14) 38 (+12)

Range 13-78 16-78
Age at onset of symptoms (in years)

Mean 33 (x14) 36 (x12)

Range 9-78 3-77
Time to diagnosis (in months) 28 (+48) 19 (£46)

The patients were classified according to the Montreal classifica-
tion, but 21 (6.7%) IBD patients could not be classified (TABLE 2).

The mean time from the onset of clinical symptoms to the
diagnosis of CD was 37 months for patients with ileocolonic
location, 26 months for patients with ileum location and 18
months for patients with colon location. In UC patients, the mean
time from the onset of symptoms to diagnosis was 52 months
for proctitis, 12 months for left-sided colitis and 12 months for
extensive colitis.

TABLE 3 shows the frequency of each one of the clinical
manifestations for all patients.

TABLE 4 presents the onset of clinical manifestations accord-
ing to the location for CD patients.

TABLE 5 presents the onset of clinical manifestations accord-
ing to the age at diagnosis for CD patients.

TABLE 6 presents the onset of clinical manifestations for UC
patients according to the extent of disease.

DISCUSSION

IBD remains a poorly understood disease. This lack of knowl-
edge has caused delays in IBD diagnosis. Furthermore, there
are few studies regarding the onset of clinical manifestations of
IBD. Our study contributes as a pioneering evaluation of this
subject in Brazil.

TABLE 2. Montreal classification of inflammatory bowel disease patients
(n=285).

Crohn’s disease n (%)
Age at diagnosis (A)
Al <16 years 11 (7.9%)
A2 17-40 years 83 (59.7%)
A3 > 40 years 44 (31.7%)
Location (L)
Ileum (L1) 25 (18.7%)
Colon (L2) 55 (41.0%)
Ileocolon (L3) 49 (36.6%)
Isolated upper digestive (L4) -
L4 + L1 1(0.7%)
L4 + L2 1(0.7%)
14 +13 3(2.2%)
Behaviour (B)
No stricturing/no penetrating (B1) 54 (39.7%)
Stricturing (B2) 17 (12.5%)
Penetrating (B3) 11 (8.1%)
Perianal disease (p)
Bl +p 24 (17.6%)
B2 +p 12 (8.8%)
B3 +p 18 (13.2%)
Ulcerative colitis
Extension
Proctitis (E1) 27 (17.9%)
Left-sided colitis (E2) 67 (44.4%)
Extensive colitis (E3) 57 (37.7%)

TABLE 3. The onset of clinical manifestations in inflammatory bowel
disease patients (n=306).

Clinical CD (n-141) UC(n=165) IBD (n=306)
manifestations n (%) n (%) n (%)
Weight loss 127 (90%) 128 (76.6%) 255 (82.8%)
Abdominal pain 119 (84.4%) 121 (72.5%) 240 (78%)
Diarrhoea 113 (80%) 133 (79.6%) 246 (80%)
Asthenia 113 (80%) 118 (70.7%) 231 (75%)
Faecal urgency 104 (74%)  139(83.2%) 243 (79%)
Appetite loss 97 (68.8%)  86(51.5%) 183 (59.4%)
Malnutrition 94 (66.7%) 51 (30.5%) 145 (47%)
Anaemia 88 (62.4%) 74 (44.3%) 162 (52.6%)
Mucus in the stool 85 (60.3%) 129 (77%) 214 (70%)
Blood in the stool 78 (55.3%) 141 (84.4%) 219 (71%)
Tenesmus 78 (55.3%) 104 (62.3%) 182 (59%)
Abdominal distension 73 (54%) 78 (46.7%) 154 (50%)
Insomnia 73 (51.2%) 69 (41.3%) 142 (46%)
Faecal incontinence 70 (49.6%) 104 (62.3%) 174 (56.5%)
Fever 66 (46.8%) 52 (31%) 118 (38.3%)
Nausea 64 (45.4%) 52 (31%) 116 (37.7%)
Perianal disease 62 (44%) 7 (4.2%) 69 (22.4%)
Extraintestinal diseases 60 (42.6%) 68 (40.7%) 128 (41.6%)
Mouth ulcers 55 (39%) 28 (16.3%) 83 27%)
Vomiting 47 (33.3%) 31 (18.6%) 78 (25.3%)
Abdominal mass 23 (16.3%) 11 (6.6%) 34 (11%)
Constipation 13 (9.2%) 20 (12%) 33 (10.7%)
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TABLE 4. The onset of clinical manifestations according to the Montreal
classification for location in Crohn’s disease patients (n=134).

TABLE 6. The onset of clinical manifestations according to the Montreal
classification of ulcerative colitis patients (n=151).

Clinical Ileum (n=26) Colon (n=56) Ileocolon (n=52)
manifestations n (%) n (%) n (%)
Weight loss 22 (84.6%) 53 (94.6%) 46 (88.5%)
Abdominal pain 22 (84.6%) 49 (87.5%) 42 (80.8%)
Diarrhoea 22 (84.6%) 52 (96.3%) 38 (74.5%)
Asthenia 23 (88.5%) 48 (85.7%) 35 (67.3%)
Faecal urgency 15 (57.7%) 46 (82.1%) 37 (71.2%)
Appetite loss 18 (69.2%) 44 (64.3%) 29 (55.8%)
Malnutrition 15 (57.7%) 39 (69.6%) 34 (65.4%)
Anaemia 17 (65.4%) 38 (67.9%) 27 (51.9%)
Mucus in the stool 16 (61.5%) 36 (64.3%) 28 (53.8%)
Blood in the stool 08 (30.8%) 38 (67.9%) 29 (55.8%)
Tenesmus 114 (2.3%) 36 (64.3%) 26 (50%)
Abdominal 16(61.5%)  23(4L1%)  30(57.7%)
Insomnia 12 (46.2%) 30 (53.6%) 28 (53.8%)
Faecal

incontinence 07 (26.9%) 34 (60.7%) 27 (51.9%)
Fever 11 (42.3%) 27 (48.2%) 22 (42.3%)
Nausea 15 (57.7%) 26 (46.4%) 19 (36.5%)
Perianal disease 10 (38.5%) 25 (44.6%) 21 (40.4%)
Lraintestinal 14(53.8%)  22(39.3%) 19 (36.5%)
Mouth ulcers 11 (42.3%) 24 (42.9%) 17 (32.7%)
Vomiting 10 (38.5%) 21 (37.5%) 12 (23%)
Abdominal mass 03 (11.5%) 06 (10.7%) 12 (23.1%)
Constipation 02 (7.7%) 03 (5.4%) 03 (5.8%)

TABLE 5. The onset of clinical manifestations according to the Montreal
classification for age at diagnosis of Crohn’s disease patients (n=134).

Clinical <16 yr(n=11) 17 to 40 yr (n=80) > 40 yr (n=43)
manifestations n (%) n (%) n (%)
Weight loss 11 (100%) 78 (94%) 35 (80%)
Abdominal pain 10 (91%) 69 (83%) 37 (84%)
Diarrhoea 09 (81.8%) 69 (83%) 34 (77.3%)
Asthenia 09 (81.8%) 70 (84.3%) 31 (70.5%)
Faecal urgency 09 (81.8%) 60 (73.3%) 32 (72.7%)
Appetite loss 07 (63.6%) 59 (71%) 29 (66%)
Malnutrition 09 (81.8%) 56 (67.5%) 27 (61.4%)
Anaemia 10 (91%) 54 (65%) 21 (47.7%)
Mucusinthe 06 (54.59%) 54.(659%) 23 (52.3%)
Blood in the 09 (81.8%) 47 (56.6%) 20 (45.5%)
Tenesmus 08 (72.7%) 47 (56.6%) 21 (47.7%)
Abdominal

distension 04 (36.4%) 44 (53%) 25 (56.8%)
Insomnia 04 (36.4%) 40 (48.2%) 28 (63.6%)
Faecal

incontinence 08 (72.7%) 39 (47%) 23 (53.3%)
Fever 05 (45.5%) 38 (45.8%) 20 (45.5%)
Nausea 07 (63.6%) 41 (50%) 14 (31.8%)
Perianal disease 05 (45.5%) 41 (50%) 14 (31.8%)
Extraintestinal

diseases 06 (54.4%) 33 (40%) 19 (43%)
Mouth ulcers 07 (63.6%) 35 (42,2%) 11 (25%)
Vomiting 05 (45.5%) 28(33.7%) 12 (27.3%)
Abdominal 02 (18.2%) 14 (17%) 06 (13.6%)
mass

Constipation 02 (18.2%) 06 (7.2%) 03 (6.8%)
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Clinical Proctitis L(?ft-sided E?(Fensive
manifestations (n=27) colitis (n=67) colitis (n=57)
n (%) n (%) n (%)

Blood in the stool 22 (81.5%) 59 (88%) 48 (84.2%)
Faecal urgency 18 (66.7%) 59 (88%) 50 (87.7%)
Diarrhoea 19 (70.4%)  62(92.5%) 52 (91.2%)
Mucus in the stool 19 (70.4%) 55 (82%) 42 (73.3%)
Weight loss 17 (63%) 53(79%) 47 (82.5%)
Abdominal pain 19 (70.4%) 50 (74.6%) 42 (73.7%)
Asthenia 14 (52%) 47 (70%) 48 (84.2%)
Tenesmus 17 (63%) 47 (70%) 32 (56%)
Faecal incontinence 15 (55.6%) 47 (70%) 34 (59.6%)
Appetite loss 16(59.3%) 33 (49.3%) 29 (51%)
Abdominal distension 12 (44.4%) 36 (53.7%) 24 (42%)
Anaemia 06 (22.2%) 33 (49.3%) 29 (51%)
Insomnia 10 (37%) 28 (42%) 24 (42%)
Fever 09 (33.3%) 18 (27%) 22 (38.6%)
Nausea 08 27%) 23 (34.3%) 19 (33.3%)
Malnutrition 06 (22.2%) 17 (25.4%) 23 (40.4%)
Extraintestinal diseases 08 (29.6%) 26 (38.8%) 28 (49%)
Vomiting 05 (18,5%) 13 (19.4%) 12 (21%)
Mouth ulcers 03 (11%) 12 (18%) 11 (19.3%)
Constipation 04 (14.8%) 02 (3%) 03 (5.3%)
Abdominal mass 02 (7.4%) 06 (9%) 03 (5.3%)
Perianal disease 0% 03 (4.5%) 01 (1.8%)

The majority of patients in our study had UC (54%), following
the trend of other Brazilian studies’*'” and studies from other
countries in Latin America?), the USA®!?), Asia (83.2% UC)®,
France (64% UC)® and Denmark (54% UC)®. One study from
North America demonstrated that UC is more common in the
Hispanic population®. Several studies in the world have shown
that even though UC is still the most prevalent IBD in some places,
CD has been the most incident IBD@). In places with a higher
incidence of IBD, the number of CD patients already surpasses
that of UC patients®*). In our study, we noticed a small difference
in the numbers of CD and UC patients.

The two diseases were more prevalent among females, following
the trend in other countries*?*%2:3 The mean age at diagnosis
in our study was 37 years. This finding follows results from Rio de
Janeiro for both IBDs (36.7 years)!, as well as results from Sio
Paulo (35-36 years)!” and other countries such as Colombia (37.3
years), the Netherlands (34 years)'® and Asia (36.3 years)®. Our
data confirmed a trend showing a younger mean age at diagnosis
for CD than for UC. This finding is probably explained by the
tendency of CD to affect patients at a younger age®V,

The mean time between the onset of symptoms and diag-
nosis was 23 months. This time was longer in CD patients (28
months) than in UC patients, which aligned with findings from
previous studies®!#3233, This timing reflects a noticeably delayed
diagnosis compared to countries such as Peru (14.6 months)/®),
Iran (15.8 months)®” and other international centres, in which
the time between the onset of symptoms and diagnosis is 1 to
9 months®?31:339 The greater delay in the diagnosis of CD in
relation to UC may be due to the lower frequency of alarming
symptoms and a higher frequency of unspecific and insidious sys-
temic symptoms, which, in some cases, may be confused with other
aetiologies such as irritable bowel syndrome (IBS). Researchers
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have suggested that characteristics that are similar between irritable
bowel syndrome and IBD have been associated with a delay in the
diagnosis of Crohn’s disease®**7,

The main clinical manifestation was weight loss, followed by
diarrhoea, abdominal pain, faecal urgency, asthenia and blood in
the stool. These findings are similar to results from the USAGY.
The description of fever during the onset of symptoms occurred
in 38.3% of IBD patients. The extraintestinal manifestations at the
beginning of the symptoms corresponded to reports from 41.6% of
patients, slightly higher than findings presented in a study from Iran,
in which 32.4% of IBD patients presented at least one extraintestinal
manifestation at diagnosis®®®, The CD patients presented more
weight loss, abdominal pain, asthenia, appetite loss, malnutrition,
anaemia, insomnia, fever, nausea and vomiting than UC patients. The
UC patients reported more blood and mucus in the stool, urgency,
faecal incontinence and tenesmus. More recently, a study suggested
that dyssynergic defecation is highly prevalent in IBD patients®.

The most common symptom described in CD patients was
chronic diarrhoea®’. Abdominal pain and weight loss were seen
prior to diagnosis in 80 and 60% of the Caucasian patients, respec-
tively®24), A Chinese study showed that the main manifestations of
CD were non-specific symptoms such as abdominal pain (83.3%),
diarrhoea (46.2%), weight loss (45.4%) and fever (37.1%)“?. These
results were similar to the Caucasian population and our sample,
except for diarrhoea that presented a less frequency in the Chinese
population. The most common symptom in our sample was weight
loss, affecting 90% of the patients. This finding could be explained
by the delay in the diagnosis. The extraintestinal involvement was
quite relevant in CD patients, being far higher than that reported
by the ECCO (European Crohn’s and Colitis Organization) con-
sensus®®. It was noteworthy that systemic manifestations such as
weight loss and asthenia showed a higher frequency than some
other digestive symptoms associated with IBD.

The main clinical manifestations in UC patients observed in our
study were stool blood, diarrhoea, faeces mucus, weight loss, ab-
dominal pain and asthenia. Data from developed countries, Asian
Centers and from our study are similar about the main symptoms
at the onset of the clinical manifestation®?. As reported by the
second ECCO guideline for ulcerative colitis, the main symptom
of UC is visible blood in the stool”. Our finding is in agreement
with this statement, showing that blood in the stool was the main
symptom. There is no doubt that blood in the stool is a crucial
symptom for the physician to suspect ulcerative colitis even if the
clinician is not specialized in IBD.

CD patients presenting ileal disease frequently have systemic
manifestations, and these results were confirmed in our study.
Furthermore, CD patients with small intestine involvement usually
present diarrhoea without urgency. In our study, urgency and faecal
incontinence were frequent manifestations in colonic CD patients
and in UC patients since urgency and possible faecal incontinence
are symptoms related to cases of colonic and rectal involvement
due to the loss of rectal distensibility®. We noticed that colonic
Crohn’s disease may present symptoms similar to those of UC. A
new and important finding about location in the present study was
that patients with isolated colonic involvement compared to other
locations presented a higher frequency of alarming symptoms
such as mucus and bloody diarrhoea, urgency, faecal incontinence,

tenesmus, abdominal pain, weight loss, malnutrition, anaemia, and
fever. This high frequency of alarming clinical manifestations may
be the reason for a shorter time to diagnosis of colonic CD than
found with other disease locations.

The left-sided colitis patients reported more diarrhoea with
blood and mucus in the stool, faecal urgency and abdominal pain
than proctitis patients, which may explain the earlier diagnosis of
left-sided colitis patients. On the other hand, patients with proc-
titis presented a lower frequency of manifestations, which may
contribute to a delay in the diagnosis of these patients compared
to patients with other UC locations.

Patients diagnosed before the age of 16 years presented the
highest frequency of most symptoms. Otherwise, patients over 40
years of age generally had a lower frequency of symptoms, simi-
lar to the findings of the studies of Charpentier and Conley®-?.
Clinical manifestations were mild in older patients compared with
those in younger patients as described by Butter®. This difference
is possibly due to a less active immune system. On the other hand,
the high frequency of insomnia may be a typical symptom of
patients with advancing age.

In the onset of the clinical manifestations of UC, the pres-
ence of intestinal symptoms was described more frequently by
UC patients than by CD patients. Otherwise, CD patients usually
presented with more pronounced systemic symptoms. This charac-
teristic of CD contributes to a delayed diagnosis, especially when
the patient seeks care with a team not familiar with IBD.

Finally, our sample included patients who typically had an
established diagnosis of IBD at follow-up. Memory biases may
have occurred. In the future, prospective studies involving incidental
cases may lead to clearer characterization of the onset of clinical
manifestations of IBD in patients.

CONCLUSION

Ulcerative colitis presented a high frequency of intestinal symp-
toms, and Crohn’s disease showed a high frequency of systemic
manifestations. There was a long delay in diagnosis, but individu-
als with disease in more extensive locations and more pronounced
symptoms showed a shorter delay in diagnosis. The characterization
of the onset of symptoms is critical so that health professionals
can suspect IBD from the onset of the disease, contributing to an
earlier diagnosis.
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RESUMO - Contexto — O diagnodstico da doenga inflamatodria intestinal é frequentemente retardado pela falta de capacidade para reconhecer as suas

principais manifestagdes clinicas. Objetivo — Nosso estudo teve como objetivo descrever as manifestagdes clinicas iniciais em pacientes com doenga

inflamatoria intestinal. Métodos — Estudo transversal. Os pesquisadores obtiveram dados por entrevistas e registros médicos de pacientes com doenga

inflamatoria intestinal em um centro de referéncia localizado na Bahia. Resultados — Foram incluidos 306 pacientes. O tempo entre o inicio dos sinto-

mas e o diagnostico foi de 28 (£48) meses para doenga de Crohn e 19 (£46) meses para colite ulcerativa. O tempo médio desde o inicio dos sintomas

clinicos até o diagnostico de doenga de Crohn foi de 37 meses para pacientes com localizagdo do ileocolon, 26 meses para a localizagdo do ileo e 18

meses para a localizagdo do célon. Nos doentes com colite ulcerativa, o tempo médio desde o inicio dos sintomas até ao diagnostico foi de 52 meses

para proctite, 12 meses para colite no lado esquerdo e 12 meses para colite extensa. As principais manifesta¢des clinicas em pacientes com doenga

de Crohn foram perda de peso, dor abdominal, diarreia e astenia. Os sintomas mais relevantes da colite ulcerativa foram sangue nas fezes, urgéncia

fecal, diarreia, muco nas fezes, perda de peso, dor abdominal e astenia. Observou-se que a perda de peso, dor abdominal e distensdo, astenia, perda de

apetite, anemia, insOnia, febre, nausea, doenga perianal, manifestagio extraintestinal, afta oral, vomitos e massa abdominal foram mais frequentes na

doenga de Crohn. A frequéncia de urgéncia e incontinéncia fecal, fezes com muco e sangue, tenesmo e constipagao foram maiores na colite ulcerativa.

Conclusio — A colite ulcerativa apresentou alta frequéncia de sintomas intestinais ¢ a doenga de Crohn mostrou alta frequéncia de manifestagoes

sistémicas. Houve um grande atraso no diagndstico, mas individuos com doenga mais extensa e sintomas mais exuberantes mostraram um atraso menor.
DESCRITORES - Doengas inflamatorias intestinais. Doenga de Crohn. Colite ulcerativa.

REFERENCES

Baumgart DC, Sandborn WIJ. Inflammatory bowel disease: clinical aspects and
established and evolving therapies. Lancet. 2007;369:1641-57.

Stylianou E. Recent Advances in the Etiopathogenesis of inflammatory bowel
disease: the role of omics. Mol Diagn Ther. 2018;22:11-23.

Rogler G, Biedermann L, Scharl M, et al. New insights into the pathophysiology
of inflammatory bowel disease: microbiota, epigenetics and common signalling
pathways. Swiss Med Wkly. 2018;148:14599.

Gomollon F, Dignass A, Annese V, Tilg H, Van Assche G, Lindsay JO, et al.
3rd European evidence-based consensus on the diagnosis and management of
Crohn’s disease 2016: Part 1: diagnosis and medical management. J Crohns Colitis.
2017;11:3-25.

Remo Panaccione, MD, FRCPC. Mechanisms of inflammatory bowel disease.
Gastroenterol Hepatol (NY). 2013;9:529-32.

Sawczenko A, Sandhu BK. Presenting features of inflammatory bowel disease
in Great Britain and Ireland. Arch Dis Child. 2003;88:995-1000.

Dignass A, Eliakim R, Magro F, Maaser C, Chowers Y, Geboes K, et al. Sec-
ond European evidence-based consensus on the diagnosis and management
of ulcerative colitis part 1: definitions and diagnosis. J Crohns Colitis. 2012;
6:965-90.

Hohmann EL, Ananthakrishnan AN, Deshpande V. Case Records of the Mas-
sachusetts General Hospital. Case 25-2014. A 37-year-old man with ulcerative
colitis and bloody diarrhea. N Engl J Med. 2014;371:668-75.

da Silva BC, Lyra AC, Mendes CM, Ribeiro CP, Lisboa SR, de Souza MT, et al.
The demographic and clinical characteristics of ulcerative colitis in a Northeast
Brazilian population. Biomed Res Int. 2015, 2015:1-8.

Knowles SR. Quality of life in inflammatory bowel disease: a systematic review
and meta-analyses. Inflamm Bowel Dis. 2018; 24:966-76.

Eluri S, Cross RK, Martin C, Weinfurt KP, Flynn KE, Long MD, et al. Inflam-
matory bowel diseases can adversely impact domains of sexual function such as
satisfaction with sex life. Dig Dis Sci. 2018;63:1-11.

Lee JW. Depressive symptoms and quality of life in the patients of inflammatory
bowel disease. Gut Liver. 2017;11:449-50

Ng SC, Shi HY, Hamidi N, Underwood FE, Tang W, Benchimol EI, et al.
Worldwide incidence and prevalence of inflammatory bowel disease in the 21st
century: a systematic review of population-based studies. Lancet. 2018;390:
2769-78.

Gaburri PD, Chebli JM, de Castro LE, Ferreira JO, Lopes MH, Ribeiro AM, et
al. [Epidemiology, clinical features and clinical course of Crohn’s disease: a study
of 60 cases). [Article in Portuguese]. Arq Gastroenterol. 1998;35:240-6.

Souza MHLP, Troncon LEA, Rodrigues CM, Viana CF, Onofre PH, Monteiro
RA, et al. Trends in the occurrence (1980-1999) and clinical features of Crohn’s
disease and ulcerative colitis in a university hospital in Southeastern Brazil. Arq.
Gastroenterol. 2002;39:98-105.

Souza MM De, Belasco AGS, Aguilar-Nascimento JE De. Perfil epidemiologico
dos pacientes portadores de doenga inflamatéria intestinal do estado de Mato
Grosso. Ver Bras Coloproctol. 2008;28:324-8.

294 o Arg Gastroenterol ® 2018. v. 55 n° 3 jul/set

20.

21.

23.

24.

25.

26.

27.

28.

30.

31.

Victoria CR, Sassak LY, Nunes HR. Incidence and prevalence rates of inflamma-
tory bowel diseases, in midwestern of Sao Paulo State, Brazil. Arq Gastroenterol.
2009,46:20-5.

Paredes Méndez J, Otoya Moreno G, Mestanza Rivas Plata AL, Lazo Molina
L, Acuiia Ordoiiez K, Arenas Gamio JL, et al. [Epidemiological and clinical
characteristics of inflammatory bowel disease in a tertiary referral hospital in
Lima-Peru]. [Article in Spanish]. Rev Gastroenterol Pert. 2016;36:209-18.
Mendoza Ladd A, Jia Y, Yu C, Elhanafi S, Dwivedi A, Liu J, et al. Demographic
and clinical characteristics of a predominantly hispanic population with inflam-
matory bowel disease on the US-Mexico border. South Med J. 2016;109:792.
Simian D, Fluxa D, Flores L, Lubascher J, Ibafiez P, Figueroa C, et al. Inflam-
matory bowel disease: a descriptive study of 716 local Chilean patients. World J
Gastroenterol. 2016;22:5267-75.

Betteridge JD, Armbruster SP, Maydonovitch C, Veerappan GR. Inflammatory
bowel disease prevalence by age, gender, race, and geographic location in the U.S.
military health care population. Inflamm Bowel Dis. 2013;19:1421-7.

Hou JK, Feagins LA, Waljee AK. Characteristics and behavior of Elderly-342
onset inflammatory bowel disease: a multi-center US study. Inflam Bowel Dis.
2016;22:2200-5.

Subasinghe D, Nawarathna NMM, Samarasekera DN. Disease characteristics
of inflammatory bowel disease (IBD). J Gastrointest Surg. 2011;15:1562-7.
Basaranoglu M, Sayilir A, Demirbag AE, Mathew S, Ala A, Senturk H, et al.
Seasonal clustering in inflammatory bowel disease: a single centre experience.
Expert Rev Gastroenterol Hepatol. 2015;9:877-81.

Burisch J. Crohn’s disease and ulcerative colitis. Occurrence, course and prognosis
during the first year of disease in a European population-based inception cohort.
Dan Med J. 2014;61:B4778.

Avalos DJ, Mendoza-Ladd A, Zuckerman MJ, Bashashati M, Alvarado A,
Dwivedi A, Damas OM, et al. Hispanic Americans and non-Hispanic white
Americans have a similar inflammatory bowel disease phenotype: a systematic
review with meta-analysis. Dig Dis Sci. 2018;68:1-14.

Anderson AJ, Click B, Ramos-Rivers C, Babichenko D, Koutroubakis IE, Hart-
man DJ, et al. Development of an inflammatory bowel disease research registry
derived from observational electronic health record data for comprehensive clinical
phenotyping. Dig Dis Sci. 2016;61:3236-45.

Burisch J, Munkholm P. The epidemiology of inflammatory bowel disease. Scand
J Gastroenterol. 2015;50:942-51.

Conley S, Proctor DD, Jeon S, Sandler RS, Redeker NS. Symptom clusters in
adults with inflammatory bowel disease. Res Nurs Health. 2017;4:424-34.
Aghazadeh R, Zali MR, Bahari A, Amin K, Ghahghaie F, Firouzi F. Inflam-
matory bowel disease in Iran: a review of 457 cases. J Gastroenterol Hepatol.
2005;20:1691-5.

Zaharie R, Tantau A, Zaharie F, Tantau M, Gheorghe L, Gheorghe C, et al.
Diagnostic delay in Romanian patients with inflammatory bowel disease: risk
factors and impact on the disease course and need for surgery. J Crohns Colitis.
2016;10:306-14.



Noébrega VG, Silva INN, Brito BS, Silva J, Silva MCM, Santana GO.
The onset of clinical manifestations in inflammatory bowel disease patients

32.

33.

34.

35.

36.

37.

Charpentier C, Salleron J, Savoye G, Fumery M, Merle V, Laberenne JE, et al.
Natural history of elderly-onset inflammatory bowel disease: a population-based
cohort study. Gut. 2014;63:423-32.

Solberg IC, Vatn MH, Heoie O, Stray N, Sauar J, Jahnsen J, et al. Clinical course
in Crohn’s disease: results of a Norwegian population-based ten-year follow-up
study. Clin Gastroenterol Hepatol. 2007;5:1430-8.

Heikenen JB, Werlin SL, Brown CW, Balint JP. Presenting symptoms and di-
agnostic lag in children with inflammatory bowel disease. Inflamm Bowel Dis.
1999;5:158-60.

Schoepfer AM, Dehlavi MA, Fournier N, Safroneeva E, Straumann A, Pittet V,
et al. Diagnostic delay in Crohn’s disease is associated with a complicated disease
course and increased operation rate. Am J Gastroenterol. 2013;108:1744-53.
Andresen V, Layer P. Irritable bowel syndrome - a disease. Dtsch Med Wochenschr.
2018;143:411-9.

Hoekman DR, Zeevenhooven J, D’Haens GR, Benninga MA. The prevalence of
irritable bowel syndrome-type symptoms in inflammatory bowel disease patients
in remission. Eur J Gastroenterol Hepatol. 2017;29:1086-90.

38.

39.

40.

41.

42.

43.

Harbord M, Annese V, Vavricka SR, Allez M, Barreiro-de Acosta M, Boberg
KM, et al. The first European evidence-based consensus on extra-intestinal
manifestations in inflammatory bowel disease. J Crohns Colitis. 2016;10:239-54.
Rezaie A, Gu P, Kaplan GG, Pimentel M, Al-Darmaki AK, et al. Dyssynergic
defecation in inflammatory bowel disease: a systematic review and meta-analysis.
Inflamm Bowel Dis. 2018;24:1065-73.

Sands BE. From symptom to diagnosis: clinical distinctions among various forms
of intestinal inflammation. Gastroenterol. 2004;126:1518-32.

Chinese IBD Working Group. Retrospective analysis of 515 cases of Crohn’s
disease hospitalization in China: nationwide study from 1990 to 2003. J Gastro-
enterol Hepatol. 2006;21:1009-15.

Wang YF, Zhang H, Ouyang Q. Clinical manifestations of inflammatory bowel
disease: East and West differences. J Dig Dis. 2007;8:121-7.

Butter M Weiler S, Biedermann L, Scharl M, Rogler G, Bischoff-Ferrari HA,
Misselwitz B. Clinical manifestations, pathophysiology, treatment and outcome
of inflammatory bowel diseases in older people. Maturitas. 2018;110:71-8.

Arg Gastroenterol ® 2018. v. 55 n° 3 jul/set « 295



AG-2018-33

EVIEW.

dx.doi.org/10.1590/S0004-2803.201800000-65

The efficacy of the different endoscopic treatments
versus sham, pharmacologic or surgical methods
for chronic gastroesophageal reflux disease:

a

systematic review and meta-analysis

Martin Andrés CORONEL, Wanderley Marques BERNARDO, Diogo Turiani Hourneaux de MOURA,

Ed

uardo Turiani Hourneaux de MOURA, Igor Braga RIBEIRO and Eduardo Guimaraes Hourneaux de MOURA

Received 12/3/2018
Accepted 14/5/2018

ABSTRACT - Background — Endoscopic antireflux treatments for gastroesophageal reflux disease (GERD) are still evolving, and most of the published

studies address symptom relief in the short-term. Objective — We aimed to perform a systematic review and meta-analysis focused on evaluating the
efficacy of the different endoscopic procedures. Methods — Search was restricted to randomized controlled trials (RCTs) on MedLine, Cochrane, Sci-
ELO, and EMBASE for patients with chronic GERD (>6 months), over 18 years old and available follow up of at least 3 months. The main outcome
was to evaluate the efficacy of the different endoscopic treatments compared to sham, pharmacological or surgical treatment. Efficacy was measured
by different subjective and objective outcomes. Results — We analyzed data from 16 RCT, totaling 1085 patients. The efficacy of endoscopic treatments
compared to sham and proton pump inhibitors (PPls) treatment showed a significant difference up to 6 months in favor of endoscopy with no het-
erogeneity (P<0.00001) (I% 0%). The subgroup analysis showed a statistically significant difference up to 6 months in favor of endoscopy: endoscopy
vs PPI (P<0.00001) (I%: 39%). Endoscopy vs sham (P<0.00001) (I*: 0%). Most subjective and objective outcomes were statistically significant in favor
of endoscopy up to 6 and 12 months follow up. Conclusion — This systematic review and meta-analysis shows a good short-term efficacy in favor of
endoscopic procedures when comparing them to a sham and pharmacological or surgical treatment. Data on long-term follow up is lacking and this

should be explored in future studies.

HEADINGS - Gastroesophageal reflux, therapy. Gastrointestinal endoscopy. Follow-Up Studies. Review.

INTRODUCTION

Gastroesophageal reflux disease (GERD) is a disease defined
as a chronic condition resulting from the reflux of gastroduodenal
contents into the esophagus and adjacent organs. It is character-
ized by symptoms of retrosternal burning (heartburn) and acid
regurgitation. Occurring in 6.3% of the US adult population at a
frequency of at least twice a week»? There has been an increasing
prevalence of GERD (10%-20%) in adults in Western populations
in recent decades. It is estimated that up to 28% of adults have
weekly symptoms of retrosternal burning and acid regurgitation®.
In Brazil, about 12% of the population is affected by the disease®.

The symptoms of persistent mild reflux affect the physical, psy-
chological well-being and quality of life of patients. Uncontrolled
GERD can result in complications, including erosive esophagitis,
with consequent peptic stenosis, and extraesophageal manifesta-
tions that require additional therapy. GERD also increases the
risk of developing Barrett’s esophagus and subsequent esophageal
adenocarcinoma. Recent reports demonstrate a worldwide increase
in the annual incidence of esophageal cancer in parallel with the
increasing prevalence of GERD®9,

The use of proton pump inhibitors (PPIs) in conjunction
with lifestyle modifications continues to be the primary therapy.
However, the effectiveness of this intervention is often hampered
by adherence, costs and risks associated with the long-term use of
PPIs. Anti-reflux surgery is an option for patients with refractory
symptoms or in those in whom medical therapy is contraindicated
or undesirable. Surgery is based on the reconstruction of the
antireflux barrier, usually associated with the posterior closure of
the diaphragmatic hiatus. These operations can be performed in an
open fashion and more recently laparoscopically?®.

Surgical treatment, although effective in the short term, may
be associated with non-negligible morbidity and there is a growing
concern about late recurrence®. Although conventional surgery
has an acceptable safety profile, there has been increasing interest
in alternative minimally invasive endoscopic treatments that may
offer similar results with an increased safety profile and faster
recovery times.

Endoscopic therapies have emerged as a possible treatment
options for individuals with GERD, particularly when refractory
to the use of PPIs. These techniques can be categorized into three
groups: 1) Endoluminal suture or plication of the gastro esophageal
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junction (GEJ) (EndoCinch®, NDO Surgical®, MUSE® Esophyx®);
2) Radiofrequency (RF) thermal therapy of the lower esophageal
sphincter (LES) (Stretta®); and 3) Injection or implantation of
biopolymers in GEJ (Enteryx®, Gatekeeper®, among others)!?.
Due to the continuous evolution of these therapies, multiple pro-
spective, randomized clinical trials evaluating the benefits of these
interventions have been performed.

Two meta-analysis recently described on the literature, one
showing an overall increased benefit of transoral incisionless
fundoplication (TIF) performed with the EsophyX® device when
compared to patients who did not undergo TIF!V. The second
study analyzing the Stretta® procedure, showed that there were
no significant changes in physiologic parameters (time spent at a
pH less than 4 and lower esophageal sphincter pressure (LESP),
ability to stop PPIs, or health related quality of life score (HRQL)
when compared with sham therapy'®. The aim of our study is to
perform a systematic review and meta-analysis on the efficacy of
all randomized controlled trials evaluating the efficacy of all avail-
able endoscopic treatments when compared to a sham procedure
or therapy with pharmacologic agents like PPIs or laparoscopic
anti reflux surgery (LARS).

METHODS

Protocol and registration

The present systematic review and meta-analysis is performed
according with the PRISMA statement"?. This study was regis-
tered at www.crd.york.ac.uk/PROSPERO. Registration number is:
CRD42017064534. This study was exempt from ethical approval
because analysis involved only de-identify data.

Search strategy

We searched in MedLine (Pubmed), EMBASE, Cochrane Cen-
tral and SciELO (1980 to March 22, 2018), for the studies assessing
the efficacy of all endoscopic treatment for GERD.

Terms used to search Medline

“Gastric Acid Reflux,” or ‘Esophageal Acid reflux “Gastroe-
sophageal Reflux Disease,” or “GERD” AND “Endoscopic treat-
ment,” or “Gastrointestinal Endoscopy,” or “Surgical Procedures,”
or “Gastrointestinal Surgeries”.

Terms used to search in EMBASE, Cochrane Central,
SciELO

(Gastroesophageal reflux disease) AND (“Endoscopic treat-
ment” or “Gastrointestinal Surgical treatment”).

The search was restricted to human studies with no language
or date of publication restriction in peer- reviewed journals. Two
authors (M.C. and B.W.) independently screened each of the
potential titles, abstracts in the primary search to exclude studies
that did not address the research question of interest, based on
pre-specified inclusion and exclusion criteria (detailed below).
The full text of the remaining articles was examined to determine
whether it contained relevant information. Areas of disagreement
or uncertainty in article selection were resolved by consensus, and
in discussion with a coauthor (D.T.M). Conference proceedings,
which did not undergo peer review, were excluded from our analy-
sis. We attempted to contact the corresponding authors to provide
additional information on trials if required.

Study selection

Selection of prospective, randomized clinical trials evaluat-
ing the efficacy of the different endoscopic treatments versus any
other interventions (sham, PPI, surgery) for chronic GERD was
performed. Studies that met the following criteria were included:
patients over 18 years of age, undergoing endoscopic procedures
for chronic GERD (defined as symptoms equal or over 6 months
in duration), more than 3 months follow up period. Types of in-
tervention and controls: Available endoscopic therapies: transoral
incisionless fundoplication (TIF2) by the EsophyX® device, surgi-
cal plication by NDO surgical® device, radiofrequency therapy by
the Stretta® device; endoscopic suturing system by EndoCinch®
device, injectable esophageal prostheses by Gatekeeper® device,
biocompatible non-resorbable copolymer by the Enteryx® device.
Controls were performed via a sham procedure, pharmacological
treatments (PPIs) or surgery (LARS). Exclusion criteria: retrospec-
tive, prospective non-randomized, studies without full text, studies
that were requested to the authors without being answered and
studies that compare two endoscopic procedures head to head.

Data extraction and quality assessment

Data on study characteristic, such as, author name, reference,
year of publication; sample size and population, type of endo-
scopic intervention, type of control group (sham, PPI or LARS),
subjective or objective outcomes, follow-up period and type of
analysis (per protocol or intention to treat) were abstracted onto
a standardized data form by at least two authors independently
(M.C, B.W, D.T.M). Details of data abstraction are reported in
FIGURE 1. The quality of each study was classified according
to the risk for bias, considering: the question to be investigated, a
correct randomization protocol, an adequate subject allocation,

Records identified through
database searching
(n=5491)
Medline (Pubmed): 4984
Embase: 276 No additional records identified

Cochrane: 202 through other sources
Scielo: 29 (n=0)

| l

Records after duplicates removed
(n=4984)

} [ Identification }

l Records excluded (tittle

and abstract not
appropriate)
(n=4577)

Screening

Records screened
(n = 4984)

|

Full-text articles assessed | ——
for eligibility
(n=407)

[

Full-text articles excluded.
Reasons for exclusion
- Animal trials
l - No outcome data available
- Abstracts
Studies included in qualitative - Retrospective
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(n=33) - Not Randomized
(n=374)

)

Eligibility

-Randomized clinical trials =17
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|
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FIGURE 1. Flow diagram of the data extraction methodology.
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importance of the blinding, patient losses in each study, each
prognostic factor, outcome reporting and analysis by intention to
treat or by protocol. In addition, the JADAD scale or score was
used to independently assess the methodological quality of each
clinical trial®. (FIGURE 2.A and FIGURE 2.B).

Outcomes assessed

The main or primary outcome of the study is to measure the
overall efficacy of endoscopic treatments versus other interven-
tions (PPI or LARS) or sham procedure for the treatment of
chronic GERD. Subgroup analysis was assessed individually
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8 28 3 5 3 3 ¥ 2 858 2 & 5 & 8 3 2
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Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias
=0% 2 é 4 S 6% 7 SI % 1 00%'
[ Low risk of bias | Unclear risk of bias [ High risk of bias
FIGURE 2.A. Summary of risk of bias of included RCT’s.
Study Question | Randomization | Allocation | Double Blinding Losses Prognosis | Outcomes ITT Jadad Scale
Antoniou, 2012 Yes Yes No No Yes Yes Yes No 3
Arts, 2011 Yes Yes No Yes Yes Yes Yes Yes 3
Aziz, 2010 Yes Yes Yes Yes Yes Yes Yes Yes 5
Corley, 2003 Yes Yes Yes Yes Yes Yes Yes No 5
Coron, 2008 Yes Yes Yes Yes Yes Yes Yes Yes 5
Deviere, 2005 Yes Yes Yes Yes Yes Yes Yes Yes 4
Fockens, 2010 Yes Yes No No Yes Yes Yes No 3
Hakansson, 2015 Yes Yes Yes Yes Yes Yes Yes Yes 5
Hunter, 2015 Yes Yes Yes No Yes Yes Yes Yes 4
Kaindistorfer, 2013 Yes Yes Yes No No Yes Yes No 3
Montgomery, 2006 Yes Yes Yes No Yes Yes Yes Yes 4
Risma, 2015 Yes Yes No No Yes Yes Yes Yes 3
Rothstein, 2006 Yes Yes Yes No Yes Yes Yes Yes 5
Schwartz, 2007 Yes Yes Yes Yes Yes Yes Yes Yes 5
Trad, 2015 Yes Yes Yes No Yes Yes Yes No 4
Witteman, 2015 Yes Yes Yes No Yes Yes Yes No 4

FIGURE 2.B. Summary of risk of bias of included RCT's.
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for 3, 6 and 12 months follow up for the different outcomes.
The outcomes were categorized as objective: 1) normalization
of esophageal acid pH (total proportion of time with a pH <4
in 24-h period)!¥; 2) mean percent of total time of esophageal
pH <4 in 24-hours period!¥; 3) healing esophagitis; 4) worsen-
ing esophagitis; 5) mean number of reflux episodes; 6) lower
esophageal sphincter resting pressure (LESRP); and subjective:
1) time in remission (more than 6 months without the use of
PPI); 2) number of patients with GERD health related quality
of life (HRQL) score >50 % improvement®!"; 3) mean GERD
HRQL score!®!7; 4) elimination of troublesome regurgitation as
defined as per the Montreal consensus'?; 5) heartburn score'¥;
6) DeMeester score™. All extracted data were placed according
to the intention-to-treat analysis and protocol information.

For this meta-analysis, if there was treatment crossover to other
interventions, no data analysis was performed.

Statistical analysis

This meta-analysis, follows the methodology as previously sug-
gested by DerSimonian and Laird". We used a fixed-effect model
to determine the efficacy of all endoscopic treatments vs any other
type of interventions. Heterogeneity was assessed using the I° statistic
to estimate what proportion of total variances across studies was
due to heterogeneity or chance. As previously reported, I* values
of 25%, 50%, and 75% represent low, moderate, and high levels of
heterogeneity, respectively. Once heterogeneity was noted, to identify
potential sources of heterogeneity, subgroup analysis was performed
by excluding potential outliers. Visual inspection of publication bias
was performed by using a funnel plot and calculated by the Egger
test®. The absolute risk difference with a 95% confidence intervals
(CIs) were calculated for all point estimates, and a P value <0.05
was considered statistically significant. The difference between the

TABLE 1. Descriptive table of RTC’s characteristics.

main outcome as well as the subgroup analysis was calculated using
the risk difference with dichotomous variables and the mean dif-
ference with continuous variables. The Mantel Hantzel test for the
analysis of categorical variables and inverse variance for continuous
variables. The number need to treat (NNT) was also calculated.
Statistical analysis was performed using the RevMan 5.3 software
(Copenhagen, The Nordic Cochrane Center, The Cochrane Col-
laboration, 2014) and VassarStats software: Website for Statistical
Computation (Richard Lowry 2001-2017 All rights reserved).

RESULTS

A total of 5491 citations were identified by using our search
strategy (PubMed, SciELO, EMBASE, and Cochrane databases,
provided 4984, 29, 276, and 202 articles respectively) we excluded
5,084 abstracts after initial screening, and assessed 407 full-text
articles for eligibility. Of these, 391 studies did not meet inclu-
sion criteria (animal trials, no outcome data available, abstracts,
retrospective, duplicate population not randomized, comparison
between two endoscopic procedures, comparison of a different
technique of the same endoscopic treatment and not relevant).
Thus, 16 prospective randomized clinical trials were selected for
the final analysis. The schematic diagram of the study selection is
illustrated in FIGURE 1. The characteristics of the included studies
are summarized in TABLE 1.

A total of 1085 patients were included in the analysis of the
endoscopic treatment efficacy in comparison with sham proce-
dure, PPI or LARS. A total of 221 patients underwent TIF2,
145 surgical plications, 81 radiofrequency therapy; 42 endoscopic
suturing, 32 injectable esophageal prostheses and 75 biocompat-
ible non-resorbable copolymer. As for the control group a total
of 294 patients underwent a sham procedure, 120 received PPIs,

Study/ gublication Population Intervention Control Group Outcome Follow up Final.
ear Group (Efficacy) (Months) Analysis
Hikansson, 2015%% Chronic GERD: 44 TIF2: 22 sham: 22 Time in remission 6 ITT
Hunter, 2015%” Chronic GERD: 129 TIF2/placebo: 87 sham + PPI: 42 ETSR 6 ITT
Rinsma, 2015%% Chronic GERD: 47 TIF2: 32 PPIL: 15 GERD HRQL score 6 ITT
Witteman, 2015°" Chronic GERD: 60 TIF2: 40 PPI: 20 >50% GERD HRQL 6 PP
Trad, 2015%? Chronic GERD: 63 TIF2: 40 PPI: 23 ETSR 6 PP
Kaindlstorfer, 2013%? Chronic GERD: 70  NDO surgical: 37 LARS: 33 DeMeester score 3 ITT
Corley, 20036% Chronic GERD: 64 Stretta: 35 sham 29 >50% GERD HRQL 6 PP
Arts, 2011%Y Chronic GERD: 22 Stretta: 11 sham: 11 GERD HRQL score 3 ITT
Antoniou, 201259 Chronic GERD: 60  NDO surgical: 30 LARS: 30 GERD HRQL score 3-12 PP
Schwartz, 200767 Chronic GERD: 60 Endocinch: 20 oponam: 20 ETSR 3 ITT
Fockens, 2010¢® Chronic GERD: 118  Gate Keeper: 75 sham: 43 GERD HRQL score 6 PP
Deviere, 2005%” Chronic GERD: 64 Enteryx: 32 sham: 32 >50% GERD HRQL 3 ITT
Rothstein, 2006“” Chronic GERD: 159  NDO surgical: 78 sham: 81 >50% GERD HRQL 3 ITT
Coron, 20084Y Chronic GERD: 43 Stretta: 23 PPI: 20 Time in remission 6-12 ITT
Montgomery, 200642 Chronic GERD: 46 Endocinch: 22 sham: 24 Time in remission 3 ITT
Aziz, 201049 Chronic GERD: 36 Stretta: 12 sham: 12 “Time i remission 12 ITT

Observation:12

GERD: gastroesophageal reflux disease, HRQL: health related quality of life, PPI: proton pump inhibitors, LARS: laparoscopic antireflux surgery, TIF: transoral incisionless fundoplication, ITT:

intention to treat, ETSR: elimination of troublesome regurgitation, PP: per protocol.
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and 63 underwent LARS. Studies consistently scored well on
description of study aims, description of main findings, clarity in
reporting of unplanned retrospective analyses, appropriate use of
statistical tests, and use of accurate main outcome measures, and
consistently scored poorly on blinding of subjects and assessors
and patent allocation.

According to the risk of bias assessment of each individual
study, we observed that a proper outcome description, a ques-
tion to be investigated, randomization, patient losses and subject
group prognosis were properly reported. Adequate allocation was
done by 75% (12/16), double blinding was properly described by
40% (7/16) of trials and analysis by intention to treat was done
by the 63% (10/16) of the studies. All studies had a JADAD
scale over >3 with an overall average of 4.1. (FIGURE 2.A and
FIGURE 2.B).

Study outcomes

¢ Efficacy of endoscopic treatments versus sham and

PPI

A total of 707 patients, divided into 3, 6 and 12 follow up peri-
ods, from 10 trials were analyzed to evaluate the overall efficacy of
the different endoscopic treatment devices versus any other inter-
vention. Endoscopic treatments were performed in 395: Stretta®,
Enteryx®, TIF2, NDO surgical®, Endocinch®, and 312 patients
from the control group received: sham, PPI, sham + PPI together.

The overall risk-difference analysis (RD) showed a statistically
significance difference (P<0.00001) in evaluating the treatment ef-

ficacy between the two groups (RD -0.35, 95% CI -0.42, -0.28), in
favor of endoscopic treatment and demonstrating no heterogeneity
between the trials (I>: 0%). The Number needed to treat (NNT)
was: 2.85. Endoscopic treatments were effective in treating chronic
GERD in 62% of the patients in comparison to the 25% of patients
from the control group.

For the 3 months follow up subgroup analysis, a total of 263
patients from three trials were included. The RD showed a statisti-
cally significance difference (P<0.00001) for the treatment efficacy
between the two groups (RD -0.38, 95% CI -0.49, -0.28), in favor
of endoscopic treatment and demonstrating no heterogeneity
between the trials (I%: 0%). The NNT was 2.63. For the 6 months
follow up subgroup analysis, a total of 377 patients from 6 trials
were included. The RD analysis showed a statistically significance
difference (P<0.00001) for the treatment efficacy between the two
groups (RD -0.36, 95% CI-0.45, -0.26) in favor of endoscopic treat-
ments and demonstrating low heterogeneity between the trials (I
7%). The NNT was 2.77. For the 12 months follow up subgroup
analysis, a total of 67 patients from two trials were included. The
RD showed no statistically significance difference (P<0.06) for the
treatment efficacy between the two groups (RD -0.20, 95% CI-0.41,
-0.01) with no heterogeneity between trials (I%: 0%). (FIGURE 3).

* Subgroup analysis

We decided to make a subgroup analysis for the efficacy of the
different endoscopic procedures to any type of intervention and
to only sham procedure.

Endoscopic treatment Control group Risk Difference (Non-event) Risk Difference (Non-event)
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 3 months follow up
Deviére 2005 20 32 i 32 9.4% -0.41[-0632, -0.19]
Rothstein 2006 44 78 15 81 23.3% -0.38 [-0.52, -0.24] —
Schwartz 2007 3 20 1 20 5.9% -0.35 [-0.58, -0.12]
Subtotal (95% CI) 130 133 38.5% -0.38 [-0.49, -0.28] B
Total events 72 23
Heterogeneity, Chi® = 0.12, df = 2 (P = 0.94); I’ = 0%
Test for overall effect: 2 = 7.06 (P < 0.00001)
1.1.2 6 months follow up
Corley 2003 14 31 & 25 8.1% -0.37 [-0.61, -0.13]
Coron 2008 18 23 8 20 6.3% -0.38 [-0.66, -0.11]
Hunter 2015 58 87 19 42  16.6% -0.21[-0.29, -0.02] e —
Hékansson 2015 13 22 4 22 6.5% -0.41 [-0.67, -0.15] —_—
Trad 2015 28 30 9 18 6.6% -0.47 [-0.71, -0.23]
Witteman 2015 20 37 1 20 7.6% -0.49 [-0.68, -0.30] —
Subtotal (95% CI) 230 147 S51.7% -0.36 [-0.45, -0.26] il
Total events 157 47
Heterogeneity, Chi* = 5.38, di =5 (P = 0.37), P = 7%
Test for overall effect: Z = 7.53 (P < 0.00001)
1.1.3 12 months follow up
Aziz 2010 2 12 0 12 3.5% -0.17 [-0.41, 0.07] —_—
Coron 2008 13 23 7 20 6.3% -0.22 [-0.51, 0.08] —_—
Subtotal (95% CI) 35 32 9.8% -0.20 [-0.41, 0.01] et
Total events 15 7
Heterogeneity. Chi? = 0.08, df = 1 (P = 0.78); I = 0%
Test for overall effect: 2 = 1.86 (P = 0.08)
Total (95% CI) 395 312 100.0% -0.35 [-0.42, -0.28] <
Total events 244 77
Heterogeneity, Chi? = 9.05, df = 10 (P = 0.53); I’ = 0% + t { 1
Test for overall effect: 2 = 10328 (P < 0.00001) [Endosi;snc "g'azli.mm] [Comor.cisgmugl-s
Test for subgroup differences: Chi? = 2.41, df = 2 (P = 0.30), ! = 16.9%

FIGURE 3. Efficacy of endoscopic treatments versus sham and PPI.
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* Efficacy of endoscopic treatments versus

pharmacological (PPI) treatment

A total of 320 patients from four trials were analyzed. Follow
up was divided in 6 and 12 periods. Endoscopic interventions were
performed in 200 patients: Stretta®, TIF2, and 120 patients from
the control group received: PPI and sham + PPI. The overall RD
analysis showed a statistically significance difference (P<0.00001)
in treatment efficacy between the two groups (RD -0.33, 95% CI
-0.43, -0.22), favoring the endoscopic treatments and demonstrat-
ing a low heterogeneity between the trials (I1: 39%). The NNT was
3.03. The different endoscopic treatments were effective in treating
chronic GERD in 69% of the patients in compared to the 37% of
patients treated with PPIs or sham + PPI.

For the 6 months follow up subgroup analysis, a total of 277
patients from four trials were included. The RD showed a statisti-
cally significance difference (P<0.00001) for the treatment efficacy
between the two groups (RD -0.34, 95% CI -0.45, -0.24) favoring
endoscopic treatments and demonstrating a moderate heterogeneity
between the trials (I%: 45%). The NNT was 2.94.

For the 12 months follow up subgroup analysis, a total of 43
patients from one trial were included. The RD showed no statisti-
cally significance difference (P: 0.15) between the two groups (RD
-0.22, 95% CI -0.51, 0.08). (FIGURE 4).

* Efficacy of endoscopic treatments vs

sham procedure

A total of 387 patients, from 6 trials were included. Follow up
was divided in 3, 6 and 12-month periods. Endoscopic interven-
tions were performed in 195 patients: Stretta®, Enteryx®, TIF2,
NDO surgical®, Endocinch®, and 192 patients underwent sham
procedure for control.

The overall RD analysis showed a statistically significance dif-
ference (P<0.00001) in treatment efficacy between the two groups

(RD-0.37,95% CI -0.46, -0.28), favoring the endoscopic treatments
and demonstrating no heterogeneity between trials (I>: 0%). The
NNT was 2.70. The different endoscopic treatments were effective
in treating chronic GERD in 54% of the patients in comparison to
the 17 % of patients treated with sham.

For the 3 months follow up subgroup analysis, a total of 263
patients from three trials were included. The RD showed a statisti-
cally significance difference (P<0.00001) in evaluating the treatment
efficacy between the two groups (RD -0.38, 95% CI -0.49, -0.28)
favoring endoscopic treatments and demonstrating no heterogene-
ity between trials (I1>: 0). The NNT was: 2.63.

For the 6 months follow up subgroup analysis, a total of
100 patients from two randomized trials were included. The
RD showed a statistically significance difference (P<0.00001)
in evaluating the treatment efficacy between the 2 groups (RD
-0.39, 95% CI -0.57, -0.21) favoring endoscopic treatments and
demonstrating no heterogeneity between the trials (I: 0%). The
NNT was: 2.56.

For the 12 months follow up subgroup analysis. Total of 24
patients from 1 randomized trial were included. The RD showed
no statistically significance difference (P<0.17) between the two
groups (RD -0.17, 95% CI -0.41, 0.07). (FIGURE 5).

e Summary of objective outcomes analyzed

Endoscopic therapies had consistent results showing a statisti-
cally significant (P<0.0001) (RD -0.42, 95% CI -0.62, -0.21) (I*
0%) improvement in healing of esophagitis with no heterogeneity
between trials in up to 12 months of follow up. The outcomes of
normalization of esophageal acid pH (P<0.03) (RD -0.13, 95% CI
-0.26, -0.01) (I*: 76%), LESRP (P<0.00001) (MD -1.15, 95% CI
-1.47, -0.83) (I: 94%), mean percent of total time of esophageal
pH<4 (P<0.00001) (MD -1.19, 95% CI -1.53, -0.84) (I>: 78%) and
mean number of reflux episodes (P<0.00001) (MD -12.80, 95% CI

[Contral group] Control

Risk Difference (Non-event)

Risk Difference (Non-event)

Teast for owverall effect: £ = 6.23 (P < 0.00001)
Test for subgroup differences; Chi* = 0.66, df = 1 (P = 0.42), I* = 0%

Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.25.1 6 months follow up
Coron 2008 18 23 g 20 145% -0.38 [-0.66, -0.11]
Hunter 2015 58 g7 19 42 38.3% -0.21[-0.39, -0.03] —a—
Trad 2015 25 30 b 18 15.2% -0.47 [-0.71, -0.23] e —
Witteman 2015 20 37 1 20 17.6% -0.49 [-0.68, -0.30] —_—
Subtotal (95% CI) 177 100 85.5% -0.34 [-0.45, -0.24) il
Total events 125 37
Heterogeneity, Chi® = 5.43, df = 3 (P = 0.14); I' = 45%
Test for overall effect: Z = 6.18 (P < 0.00001)
1.25.2 12 months fallow up
Coron 2008 13 23 7 20 14.5% -0.22 [-0.51, 0.08] . A
Subtotal (95% CI) 23 20 14.5% -0.22 [-0.51, 0.08] —aalll
Total events 13 7
Heterogeneity. Not applicable
Test for overall effect: Z = 1.45 (P = 0.15)
Total (95% CI) 200 120 100.0% -0.33 [-0.43, -0.22] i
Total events 138 44
. =2 -2 1 1 1 !
Heterogeneity, Chi* = 651, df = 4 (P = 0,16); I = 39% o5 —03% 005 o5

[Endoscopic treatment] [Control group]

FIGURE 4. Efficacy of endoscopic treatments versus pharmacological (PPI) treatment.
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Endoscopic treatment  Sham procedure

Risk Difference (Non-event)

Risk Difference (Non-event)

Test for owerall effect; 2 = 8.36 (F < 0.00001)
Test for subgroup differences: ChiZ = 2.77, df = 2 (P = 0.25), P = 27.9%

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.26.1 3 months follow up

Deviere 2005 20 32 7 32 166% -0.41[-0.63, -0.19)

Rothstein 2006 44 78 15 81 41.1% -0.38 [-0.52, -0.24] —i—
Schwartz 2007 g 20 1 20 10.4% -0.35 [-0.58, -0.12) —_—
Subtotal (95% CI) 130 133 68.1% -0.38 [-0.49, -0.28] 3

Taotal events 72 23

Heterogeneity Chil = 0.12, df = 2 (P = 0.94); I = 0%

Test for overall effect: Z = 7.06 (P < 0.00001)

1.26.2 6 months follow up

Corley 2003 19 31 6 25 14.3% -0.37 [-0.61, -0.13] —_—
Hakansson 2015 13 22 4 22 11.4% -0.41 [-0.67, -0.15] —_—
Subtotal (95% CI) 53 47 25.7T% -0.39 [-0.57, -0.21] —efifiion-—

Total events 32 10

Heterogeneity. Chi® = 0.04, df = 1 (P = 0.84); P = 0%

Test for overall effect: Z = 4.32 (P < 0.0001)

1.26.3 12 months follow up

Aziz 2010 2 12 0 12 6.2% -0.17 [-0.41, 0.07) —_—
Subtotal (95% CI) 12 12 6.2% -0.17 [-0.41, 0.07] el
Total events 2 0

Heterogeneity, Not applicable

Teast for owerall effect: Z = 1.37 (P = 0.17)

Total (95% CI) 195 192 100.0% =0.37 [-0.46, -0.28] -

Total events . 106 , 33

Heterogeneity. Chi® = 3,02, df = 5 (P = 0.70); I° = 0¥ <5 0 b obs ot

[Endoscopic treatment] [Sham]

FIGURE 5. Efficacy of endoscopic treatment vs sham procedure.

-15.04,-10.56) (I%: 98%) were statistically significant in favor to the
endoscopic procedures but with a high heterogeneity between trials
in up to 12 months of follow up, with the exemption of the mean
number of reflux episodes which was statistically significant up to
3 months follow up. When comparing endoscopic therapies only
to sham, the results are similar, except for healing of esophagitis
since there is no available data to show this comparison.

e Summary of subjective outcomes analyzed

When endoscopic treatments were compared to any other inter-
vention (PPIs or LARS) or sham, the time in remission (P<0.00001)
(RD -0.29, 95% CT -0.38, -0.20)(I* 0%), number of patients with
GERD HRLQ score >50 % improvement (P<0.00001)(RD -0.38,
95% CI1-0.47,-0.30) (I*: 11%), elimination of troublesome regurgi-
tation (P<0.00001) (RD -0.32, 95% CI-0.43, -0.20) (I%: 10%), were
statistically significant in favor to the endoscopic procedures with
very low heterogeneity between the trials up to 6 and 12 months
follow up. Interestingly, the mean GERD HRQL score (P<0.00001)
(MD -0.92, 95% CI -1.24, -0.60) (I%: 98%), the heartburn score
(P<0.00001) (MD -0.53, 95% CI -0.60, -0.46) (I*: 80%) and De-
Meester score (P<0.00001) (MD -5.14, 95% CI -6.43, -3.48) (1%
96%), showed statistically significance in favor to endoscopy up
to 6 and 12 months but with a high heterogeneity, and the SF-36
score (P<0.00001) (MD 4.75, 95% C1 3.76, 5.74) (I*: 77%), showed
improvement in favor to other therapies compared to endoscopy
up to 12 months follow up, but with high heterogeneity between
studies. When comparing endoscopic therapies only to sham, the
results were similar.
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DISCUSSION

A wide-range of GERD patients with poorly controlled symp-
toms following daily PPIs dependence is actively looking for an
effective anti-reflux procedure. Long term PPIs usage is expensive
and has several well-known side effects. Laparoscopic Nissen fun-
doplication is the surgical “gold standard”, however, minimally
invasive endoscopic treatments may offer the advantages of being
safer with faster recovery times.

As stated above, endoscopic treatments for GERD can be
categorized into three groups: 1. Endoluminal suture or plica-
tion of the gastroesophageal junction; 2. Radiofrequency (RF)
thermal therapy of the lower esophageal sphincter (LES); and 3.
Injection/implantation of biopolymers in GEJ. This meta-analysis
compares the efficacy of different endoscopic procedures to any
other intervention (sham procedure, PPIs or LARS). The efficacy
of these treatments was measured by different objective and sub-
jective outcomes.

As for the main outcome, which evaluates the general efficacy
of the different endoscopic procedures versus sham and PPIs, we
observed an overall statistically significant difference favoring the
endoscopic procedures with no heterogeneity between the rand-
omized clinical trials. Endoscopic treatment was more effective in
treating chronic GERD in 62% of the patients, in comparison to 25
% of patients treated by any of these interventions. In the individual
subgroup analysis, we observed a statistically significant difference
in favor of the endoscopic procedures in the 3 and 6 months fol-
low up groups, but this difference was not present in studies that
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had 12 months of follow up. To date, there are no randomized
studies evaluating the efficacy of endoscopic procedures with over
12 months of follow up. In addition, there is treatment crossover
since a group of patients who received endoscopic interventions
required additional therapies, which limits the follow up analysis.

There are other prospective cohort studies, which reported a
prolonged follow up period with good results. For example, for the
TIF2 device, Testoni et al.?) prospectively followed 50 patients, 32
patients completed 3 years and 14 patients completed 6 years of
follow-up. Another two prospective studies evaluated the long-term
efficacy of the Stretta device, the Dughera et al. study®? included
86 patients, where 26 patients completed 8§ years of follow-up and
the Noar et al.®® evaluated 217 patients and reported a 10-year
follow-up. Interestingly, many objective measurements return to
baseline but a significant proportion of patients show continued
improvement in subjective outcomes and remain off PPIs.

For the Muse system two different trials have been reported,
one for 6 months and other for 4 years follow-up, both showing
promising objective and subjective outcomes improvement®+2>,
This device was not included in our study because no randomized
clinical trials are available to date.

In this meta-analysis, we included RCTs that described the
effectiveness of the NDO surgical®, Endocinch®, Enteryx® and
Gatekeeper® devices as individually, they show improvement in
outcomes. It is important to note that these devices are now off
the market in the USA due to safety concerns®®,

Subgroup analysis was performed comparing the efficacy of the
different endoscopic procedures versus PPIs and sham procedure
separately. For the first subgroup, comparing the efficacy of endo-
scopic treatments to PPIs, we were able to perform a meta-analysis
from four randomized clinical trials and we observed a statistically
significant difference favoring the endoscopic treatments with no
significant heterogeneity between trials. Endoscopic treatments
were more effective in treating chronic GERD in 69% of the pa-
tients, in compared to the 37% of patients treated by PPI interven-
tion. In the individual subgroup analysis, we observed a statistically
significant difference in favor of the endoscopic procedures in the
6 months follow up group, but this difference was not present in
studies that had 12 months of follow up. This difference was lost,
probably due to insufficient data since there was only one study
evaluating outcomes at this time period“?.

In the analysis of the second subgroup, comparing the efficacy
of endoscopic treatments to sham, we observed a statistically sig-
nificant difference favoring endoscopic treatments with no hetero-
geneity between trials. Endoscopic treatments were more effective
in treating GERD in 54% of the patients compared to the 12% of
patients that underwent a sham procedure. As in the previous sub-
group, we observed a statistically significant difference in favor of
the endoscopic procedures in the 3 and 6 months follow up groups,
but this difference was not present in studies that had 12 months
of follow up. likely due to insufficient data since there was only one
study evaluating outcomes at this time period“.

As for limitations of this meta-analysis, there is a high degree of
heterogeneity when analyzing different outcomes since the reporting
of multiple subjective and objective outcomes is not uniform. In
addition, very few studies provide reliable information beyond 6
months. Many patients were offered alternative interventions at this
time period and the actual benefit of the endoscopic intervention is
compromised. Importantly, there was insufficient data to perform
a subgroup analysis for LARS separately.

There are several studies comparing laparoscopic surgery to PPIs.
A randomized study described by Galmiche et al.® comparing LARS
vs PPI with a 5-year follow up, showed that both groups presented
higher rates of “time in remission” (for LARS, defined as need for
acid suppressive therapy and for PPIs, as inadequate symptom
control after dose adjustment). A similar, large randomized trial by
Hatlebakk et al.®? comparing LARS vs PPIs at 6-months and 5-years
follow up, showed that both therapies were effective in controlling
esophageal acid exposure. In our study, the time in remission and
esophageal acid exposure rates were statistically significant in up to 6
months with no heterogeneity and 12 months with high heterogeneity,
respectively, in favor of endoscopic treatments.

In this review, most of the studies report clinically significant
moderate to severe postprocedure related adverse events such as
epigastric pain, musculoskeletal pain, dysphagia, sore throat, chest
pain, nausea and vomit, bloating and flatulence among others,
that were treated clinically, with complete resolution and no major
sequelae. Reporting a total of 312 events of 1073 procedures. The
event rate of 38% for the endoscopic treatments, 24 % for the sham
procedure, 4% for the PPI group and 2% for the LARS group.

However, there are studies that have reported more serious
procedure related adverse events. A trial that evaluated the Gate-
keeper® device®® showed two procedure related esophageal wall
perforations, one managed surgically and other clinically with no
long-term sequelae. A trial evaluating the NDO device, described a
procedure related pneumomediastinum and pneumoperitoneum®’,
managed clinically and without any further intervention. A trial
assessing the NDO vs LARS®, reported one post- procedure
gastric bleeding related to the NDO device, managed clinically
without sequelae. From all trials, one death at 11 months after
the intervention (TIF2) was reported®V, this mortality case was
considered probably unrelated to the intervention.

This meta-analysis provides outcomes of all the endoscopic
procedures available to date to treat patients with chronic GERD.
Since this patient population is similar across these studies and
physiologically, all endoscopic therapies attempt to increase the
pressure of the LES by different mechanisms, pooling the results
of these RCTs in a systematic fashion, provides a detailed analysis
of objective and subjective outcomes that may aid in bridging the
gap between medical therapy and conventional surgery in patients
who suffer from chronic GERD.

CONCLUSION

The development of alternative treatment options for chronic
GERD s of interest. Patients are destined to lifelong PPIs or antire-
flux surgery, although current conventional surgical approaches
have been well studied and are relatively safe, recent advances in
minimally invasive endoluminal techniques have introduced the
possibility of incisionless procedures.

This systematic review and meta-analysis shows a good short-
term efficacy in favor of endoscopic procedures when comparing
them to a sham and pharmacological or surgical treatment. Cur-
rent data on endoluminal therapies for the management of GERD
are promising; however, the role of endoscopy within the GERD
treatment algorithm remains unclear. More studies, especially in
endoscopic plication devices, are necessary because the current
available data are limited by conflicting results, lack of long-term
efficacy and non-homogeneous outcome reporting. In conclusion,
larger prospective, multicenter, randomized studies are necessary,
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to identify the role of endoscopic therapies before they can be
advocated as an effective GERD solution.
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RESUMO - Contexto — Os tratamentos endoscopicos para a doenga do refluxo gastroesofagico (DRGE) ainda estao em evolugao e a maioria dos estudos

publicados abordam o alivio dos sintomas em curto prazo. Objetivo — Pretendemos realizar uma revisao sistematica e meta-analise focada na avaliagdo

da eficacia dos diferentes procedimentos endoscdpicos. Métodos — A pesquisa foi restrita a ensaios clinicos randomizados em MedLine, Cochrane,
SciELO e EMBASE para pacientes com DRGE cronica (>6 meses), com mais de 18 anos e acompanhamento disponivel por pelo menos 3 meses. O
principal desfecho foi avaliar a eficacia dos diferentes tratamentos endoscopicos em comparag¢ao com o tratamento sham, farmacoldgico ou cirtrgico.

A eficacia foi medida por diferentes resultados subjetivos e objetivos. Resultados — Analisamos dados de 16 ensaios clinicos randomizados, totalizando

1085 pacientes. A eficacia dos tratamentos endoscopicos em comparagao com o tratamento com sham e inibidores da bomba de prétons mostrou

uma diferenga significativa até 6 meses a favor da endoscopia sem heterogeneidade (P<0,00001) (I: 0%). A analise do subgrupo mostrou diferenga

estatisticamente significativa até 6 meses a favor da endoscopia: endoscopia vs inibidores da bomba de protons (P<0,00001) (I>: 39%). Endoscopia

vs sham (P<0,00001) (I*: 0%). A maioria dos resultados subjetivos e objetivos foram estatisticamente significativos em favor da endoscopia até 6 e 12

meses de acompanhamento. Conclusio — Esta revisdo sistematica e meta-analise mostrou uma boa eficacia a curto prazo em favor dos procedimentos

endoscopicos ao compara-los a tratamento sham, farmacologico ou cirurgico. Nao existem dados sobre o acompanhamento a longo prazo e isso

deve ser explorado em estudos futuros.

DESCRITORES - Refluxo gastroesofagico, terapia. Endoscopia gastrointestinal. Seguimentos. Revisao.
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ABSTRACT - Background — Several epidemiological studies have investigated the association of promoter region polymorphisms of Interleukin-10 (IL-10)

gene with colorectal cancer (CRC), while the conclusion is still conflicting and inconclusive. Objective — We conducted this meta-analysis to evaluate
the association of promoter region polymorphisms of 1L-10 with CRC. Methods — Eligible articles were identified by a search of several bibliographic
databases for the period up to March 15, 2018. The strength of the association was measured by odd ratios with 95% confidence intervals. Results —
A total of 28 case-control studies with 5,647 CRC cases and 6,908 controls were selected, including 14 studies for IL-10 -1082A>G (rs1800896)
polymorphism (2,702 cases and 3,649 controls), eleven studies for -592C>A (rs1800872) polymorphism (3,259 cases and 4,992 controls), and three
studies for -819T>C (rs1800871) polymorphism (477 cases and 544 controls). By pooling all eligible studies, we found that the IL-10 -1082A>G and
-592C>A polymorphisms were not associated with increased CRC risk in overall population. However, there was significant associations between the
IL-10 -819T>C polymorphism and CRC susceptibility under the allele model (A vs G: OR=1.278, 95% CI 1.043-1.566, P=0.018) and the recessive
model (AA vs AG+GG: OR=1.709, 95% CI 1.026-2.845, P=0.039). Conclusion — In this meta-analysis we found that IL-10 -819T>C polymorphism
was associated with significantly increased risk of CRC; while the IL-10 -1082A>G and -592C>A polymorphisms were not associated with CRC risk.

The IL-10 -819T>C polymorphism may be important as suspected predictive factor of CRC occurrence.

HEADINGS - Interleukin-10. Colorectal neoplasms. Genetic polymorphism. Meta-analysis.

INTRODUCTION

Colorectal cancer (CRC) ranks among the three most common
cancers in terms of both cancer incidence and cancer-related deaths
worldwide. CRC is the cancer of the colon and the rectum and
approximately two thirds are located in the colon. Differences in the
CRC death rates relate to differences in socioeconomic factors, diet,
population life span, genetic factors, and to the quality of medical
care available®?. The most common risk factors for to CRC include
age, the presence of polyps, inflammatory bowel disease, lifestyle,
genetic background and family medical history”. Life style relating
factors such as obesity, physical inactivity, poor diet, cigarette smok-
ing and heavy alcohol consumption account for approximately 80%
of all colorectal cancer cases®. The sequence of genetic alterations in
CRC development is well documented®. Genetic conditions such as
familial adenomatous polyposis (FAP), Lynch syndrome (HNPCC;
hereditary nonpolyposis colorectal cancer) and Gardner’s syndrome
(considered a subtype of FAP) are genetic risk factors'?, which ac-
counts for 10% of all colorectal cancer cases'V.

Several cytokines that modulate the immunologic response have
been implicated in the development of cancer!!?. Interleukin-10
(IL-10) is a multifunctional cytokine involved in both innate and

adaptive immune response, and a wealth of evidence supports
its regulatory role in carcinogenesis and tumor growth>¥, In
addition, increased circulating IL10 has been shown in patients
diagnosed with different malignancies, such as hepatocellular
carcinoma, autoimmune cancers, and leukemia. The IL10 gene
(Gene ID: 3586) has been mapped to human chromosome 1q31-
q32, spans 5.2 kb and contains five exons!¥. Many SNPs in the
promoter and coding region of IL-10 gene were shown to be as-
sociated with cancer risk, and also, studies have showed that the
genetic variants played important roles in the transcription and
protein expression!,

It is well known that IL-10 gene production can be influenced
by the SNPs located within the promoter regions of the gene*19,
The IL-10 promoter is highly polymorphic and three single nucleo-
tide polymorphisms (SNPs) have been confirmed in the promoter
region of IL-10 including IL-10 -1082A>G (rs1800896), -592C>A
(rs1800872) and -819T>C (rs1800871). In recent decade, accumu-
lating evidence has supported the hypothesis that the promoter
region of IL-10 polymorphisms correlates with genetic suscep-
tibility of CRC{¢!9, However, the results from the studies were
often inconsistent and inconclusive. This inconsistency may derive
from a number of issues, including limited sample size of single
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study, different characteristics among studies (such as ethnicity,
pathological types, and sources of controls), false-positive errors,
lack of power, and minor impacts of IL-10 gene polymorphisms
on CRC susceptibility. Therefore, we performed a meta-analysis
to comprehensively assess the association of promoter region
polymorphisms of IL-10 with CRC risk.

METHODS

Identification of eligible studies

The present meta-analysis was conducted according to the Pre-
ferred Reporting Items for Systematic Reviews and Meta-analysis
(PRISMA) guidelines. We carried out a search in the internet
covering well-known biomedical databases such as PubMed,
Excerpta Medica Database (EMBASE), Elsevier Science Direct,
Cochrane Library, and Chinese Biomedical Literature Database
(CBM) regarding the association of IL-10 polymorphisms with
CRC risk up to March 15, 2018. The following keywords were
used for searching: (“Interleukin- 10 OR “IL-10"") AND (“colo-
rectal cancer” OR “CRC” OR ‘colon cancer’’) AND (“promoter
region” OR “promoter’””) AND (“polymorphism” OR “mutation”
OR “genotype”” OR “allele” OR “variation” OR “variant”). All
searched studies were retrieved and the bibliographies were checked
for other relevant publications. Review articles and bibliographies
of other relevant studies identified were hand searched to find
additional eligible studies. We also conducted a manual search of
references of original or reviewed articles on this subject to identify
additional studies. No language restrictions were applied. Abstracts,
case reports and editorials were excluded.

Inclusion criteria

The following criteria were used for the literature selection: (1)
evaluating the association between promoter region polymorphisms
of IL-10 and CRC risk; (2) case—control or cohort studies compar-
ing CRC cases with healthy or non-cancer controls; (3) the numbers
of CRC case and healthy subjects for each genotype were reported
or the relevant data was available, and adequate data was provided
for calculating the pooled odds ratios (OR) with 95% confidence
intervals (CI). Studies was excluded if they were the following: (1)
case-only studies; (2) animal studies, abstracts, seminar posters,
case reports, letters, or reviews; (3) incomplete data or no usable
data were reported; (4) duplicated or studies containing overlapping
data; (5) family-based design studies. After deliberate searching, we
reviewed all papers in accordance with the criteria defined above
for further analysis.

Data extraction

Information was carefully extracted from all eligible papers
by two of the authors independently according to the inclusion
criteria mentioned above. Data included the following: first author,
publication year, country, cancer type, source of control, each geno-
type frequency of the case and control groups, genotype methods,
and the Hardy—Weinberg equilibrium (HWE) value in the control
group. Disagreement was resolved by discussion until consensus
was reached. If these two authors could not reach a consensus, then
a third author was consulted to resolve the dispute.

Statistical analysis
The strength of the association between the IL-10 polymor-
phisms and the risk of CRC was measured by odd ratios (ORs) with

95% confidence intervals (CI). Z-test was carried out to evaluate
the statistical significance of pooled ORs. The pooled ORs were
performed for the allele model (B vs A), homozygote model (BB
vs AA), heterozygote model (BA vs AA), dominant model (BB +
BA vs AA) and recessive model (BB vs BA + AA), respectively. The
heterogeneity between studies was assessed with the chi-squared
based Q-test. A significant P value (<0.10) was used to indicate
heterogeneity among studies. Moreover, the I? statistic to quantify
the proportion of the total variation due to heterogeneity were
used, according to the criteria from the Cochrane Handbook, which
categorized it into unimportant (0%-40%), moderate (30%-60%),
substantial (50%-90%) and considerable (75%-100%). When the
effects were assumed to be homogenous, the fixed-effects model was
used (Mantel-Haenszel method)'®. If obvious heterogeneity was
present, the random effects model was used (DerSimonian-Laird
method)®. Stratification and meta-regression analyses were used
to detect the potential heterogeneity among studies. In case—control
studies, Hardy—Weinberg equilibrium (HWE) was tested using an
online program (http://ihg2.helmholtz-muenchen.de/cgi-bin/hw/
hwal.pl) to evaluate the study quality of genotype data, and P<0.05
was considered statistically significant. A high-quality study was
said that its control group was in HWE. Sensitivity analysis by
sequentially omitting the single studies and recounting the pooled
ORs and 95% confidence intervals (CIs) was performed to estimate
the effect of individual studies on overall risk of CRC. The funnel
plot was utilized to test the publication bias and Egger’s test (linear
regression analysis) was used to check the symmetry of funnel
plots®2Y, The statistical analysis for the current meta-analysis
study was performed by using the comprehensive meta-analysis
(CMA) version 2.0 software (Biostat, USA). All P-values in the
meta-analysis were two-sided, and statistical significance was con-
sidered when the P-value was less than 0.05.

RESULTS

The initial search of online databases yielded 253 relevant
articles, and an additional 4 articles were identified through manu-
ally search. A total of 157 articles were excluded after reading the
title or abstract because of obvious irrelevance to our criteria,
lack of data for calculation and duplication. Finally, a total of 28
case-control studies in 17 publications®*3® with 5,647 CRC cases
and 6,908 controls were selected for the current meta-analysis,
including 14 studies®-*> for IL-10 -1082A>G (rs1800896) poly-
morphism (2,702 cases and 3,649 controls), eleven case-control
studies®223:23.26.28.29.32.34.3638) for -592C>A (rs1800872) polymor-
phism (3,259 cases and 4,992 controls), and three case-control
studies®*® for -819T>C (rs1800871) polymorphism (477 cases
and 544 controls). All of these 28 case-control studies provided
sufficient data to calculate the possible relationship between the
three polymorphisms of the IL-10 gene and CRC risk. The baseline
characteristics of the case-control studies are shown in TABLE 1.
Two ethnicities were addressed: 24 studies focused on Caucasian
populations and four on Asian populations. The countries of these
studies included Scotland, Italy, USA, Spain, Romania, Brazil,
Canada, China, India, Korea, Egypt, and Turkey. Three genotyp-
ing methods were applied in the present case-control studies such
as TagMan, ARMS-PCR, Sequencing, AS-PCR, MassARRAY,
PCR-RFLP, and KASP assay. The distribution of genotypes in
the controls was consistent with the HWE for all selected studies,
except for three case-control studies for IL-10 -1082A>G@®428:39),
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TABLE 1. Characteristics of studies included in the meta-analysis.

First Author/Year Coun_tx:y SOC Genoty‘p ing Case/ Cases Controls
(Ethnicity) Technique  Control Genotypes Allele Genotypes Allele MAFs HWE

IL10 -1082A>G (rs1800896) AA AG GG A G AA AG GG A G

Macarthur 20052 Scotland PB TagMan  257/403 61 125 71 247 267 86 202 115 374 432 0.536 0.877
(Caucasian)

Crivello 2006 Traly PB  ARMS-PCR 62/124 16 34 12 66 58 38 60 26 136 112 0451 0.796
(Caucasian)

Guntar 200629 USA HB TagMan  222/207 61 114 47 236 208 55 123 29 233 181 0.437 0.002
(Caucasian)

Cozar 2007 @ Spain PB TagMan  126/175 42 62 22 146 106 S8 87 30 203 147 0420 0.787
(Caucasian)

Talseth 20072 Mixed HB  Sequencing 118/100 36 61 21 133 103 33 50 17 116 84 0420 0.792
(Caucasian)*

Wilkening 20087 Sweden PB TagMan  304/579 83 146 75 312 296 164 283 132 611 547 0472 0.639
(Caucasian)

Cacev 20082 Croatia PB TagMan  160/160 54 86 20 194 126 43 92 25 178 142 0443 0.037
(Caucasian)

Tsilidis 2009 @ USA PB TagMan  205/372 69 101 35 239 171 98 187 87 383 361 0485 0.903
(Caucasian)

Miteva 201460 Bulgaria PB  ARMS-PCR 119/154 40 57 22 137 101 54 79 21 187 121 0392 0.349
(Caucasian)

61 Romania

Burada 2013 : HB TagMan  144/233 65 60 19 190 98 80 118 35 278 188 0.403 0.426
(Caucasian)

Basavaraju 201562 Scotland PB TagMan  388/496 58 210 92 351 394 103 261 130 471 521 0.527 0.183
(Caucasian)

Li 20156 China (Asian) HB AS-PCR  102/105 26 66 10 118 86 20 77 8 117 93 0442 <0.001

Cai 201659 China (Asian) HB  MassARRAY 375/382 323 SO 2 696 54 343 39 0 725 39 0.051 0.293

Gulubova 20186 Bulgaria NS ARMS-PCR 120/159 47 57 16 151 89 59 78 22 196 122 0.383 0.638
(Caucasian)

IL-10 -592C> A (rs1800872) CC AC AA C A CC AC AA C A

Macarthur 20052 Scotland PB TagMan  258/403 151 99 8 401 115 248 133 22 629 177 0219 0.455
(Caucasian)

Crivello 2006% Traly PB  ARMS-PCR 62124 31 28 3 90 34 69 48 7 18 62 0250 0.719
(Caucasian)

Talseth 200729 Mixed HB  Sequencing 117/99 62 S1 4 175 59 50 45 4 145 53 0267 0.112
(Caucasian)

Vogel 200769 Danish PB TagMan  355/753 224 109 22 557 153 455 256 42 1166 340 0.225 0.450
(Caucasian)

Cozar 2007% Spain PB TagMan 95175 52 41 2 145 45 98 63 14 259 91 0260 0.393
(Caucasian)

Cacev 20082 Croatia PB  PCR-RFLP 160/160 83 64 13 230 90 104 52 4 260 60 0.187 0.399
(Caucasian)

Tsilidis 20092 USA PB TagMan  203/361 123 71 9 317 89 213 131 17 557 165 0.228 0.579
(Caucasian)

Andersen 201209 Danish PB  KASPassay 949/1748 596 297 SG 1489 409 1072 580 96 2724 772 0.226 0.134
(Caucasian)

Yu 201469 China (Asian) PB  PCR-RFLP 298/291 153 114 31 420 176 118 135 38 371 211 0.362 0.949

Basavaraju 20156 Scotland HB TagMan  387/496 241 134 12 616 158 311 168 17 790 202 0.203 0.323
(Caucasian)

Cai 201659 China (Asian) HB  MassARRAY 375/382 221 128 26 S70 180 184 158 40 526 238 0.311 0.484

IL-10 -819T>C (rs1800871) TT TC CC T C€C TI TC CC T C

Guntar 200629 USA HB TagMan ~ 222/209 125 76 21 326 118 117 79 13 313 105 0.251 0.944
(Caucasian)

Cozar 2007 @ Spain PB TagMan 95175 81 37 9 199 55 98 63 14 259 91 0260 0.393
(Caucasian)

Cacev 2008 @ Croatia PB  PCR-RFLP 160/160 83 64 13 230 90 106 SI 3 263 57 0.178 0.262
(Caucasian)

SOC: source of control, PB: Population based; HB: hospital based; NA: not available; PCR: Polymerase chain reaction; ASPCR: Allele-specific PCR; RFLP: restriction fragment length poly-
morphism; MAF: minor allele frequency; HWE: Hardy—Weinberg equilibrium. * Australia and Poland.
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Quantitative synthesis

The evaluation of the associations of IL-10 -1082A>G,
-592C>A and -819T>C polymorphisms with CRC risk are pre-
sented in TABLE 2. The results showed that no association of
IL-10 polymorphism was observed with the risk of CRC in five
genetic models, i.¢., allele (A vs G: OR=0.9623, 95% CI 0.893-1.038,
P=0.318, FIGURE 1.A), homozygote (AA vs GG: OR=0.983,95%
CI 0.836-1.155, P=0.835), heterozygote (AC vs GG: OR=0.953,
95% CI 0.843-1.078, P=0.444), dominant (AA+AG vs GG:
OR=0.921, 95% C10.821-1.034, P=0.165) and recessive model (AA
vs AG+GG: OR=0.986, 95% CI 0.861-1.129, P=0.839).

TABLE 2 listed the main results of the meta-analysis of
IL-10 polymorphism and CRC risk. When all the eligible stud-
ies were pooled into the meta-analysis of IL-10 polymorphism,
significantly increased risk of CRC was observed in all the five
genetic comparison models, i.e., allele (A vs G: OR=1.497, 95%
C10.838-1.064, P=0.349), homozygote (AA vs GG: OR=2.153,
95% CI 0.705-1.047, P=0.132), heterozygote (AC vs GG:
OR=1.494, 95% CI1 0.826-1.094, P=0.481), dominant (AA+AG
vs GG: OR=1.584,95% CI 0.693-1.145, P=0.368, FIGURE 1.B)
and recessive (AA vs AG+GG: OR=1.753, 95% CI 0.747-1.099,
P=0.319).

TABLE 2. Results of the association of IL-10 promoter region polymorphisms with CRC risk.

) Tvbe of Heterogeneity Odds Ratio Publication Bias
Subgroup Genetic Model L}/}E del (%) P, OR 95% CI > P, P, ]
test eggs gers
IL-10 -1082A>G (rs1800896)
Gvs A Fixed 10.58 0.337 0.962 0.893-1.038 -0.999  0.318 0.228 0.422
GG vs AA Fixed 3.88 0.408 0.983 0.836-1.155 -0.208  0.835 0.826 0.664
GA vs AA Fixed 16.60 0.272 0.953 0.843-1.078 -0.766  0.444 0.826 0.688
GG+GA vs AA Fixed 0.00 0.458 0.921 0.821-1.034 -1.387  0.165 0.324 0.826
GG vs GA+AA Fixed 0.00 0.561 0.986 0.861-1.129 -0.203  0.839 0.228 0.260
IL-10 -592C> A (rs1800872)
AvsC Random 53.69 0.017 0.945 0.838-1.064 -0.937  0.349 0.533 0.544
AA vs CC Fixed 37.90 0.097 0.859 0.705-1.047 -1.507  0.132 1.000 0.863
AC vs CC Random 45.87 0.047 0.951 0.826-1.094 -0.704  0.481 0.275 0.328
AA+ACvs CC Random 84.90 <0.001 0.891 0.693-1.145 -0.900  0.368 0.350 0.005
AA vs AC+CC Fixed 24.83 0.207 0.906 0.747-1.099 -0.997  0.319 0.436 0.625
IL-10 -819T>C (rs1800871)
CvsT Fixed 57.07 0.097 1.278 1.043-1.566 2.368 0.018 1.000 0.636
CCvs TT Random 66.94 0.049 1.682 0.651-4.348 1.074 0.283 1.000 0.533
CTvsTT Fixed 66.43 0.051 1.011 0.779-1.312 0.083 0.934 1.000 0.988
CC+CT vs TT Fixed 52.19 0.123 1.253 0.974-1.611 1.757 0.079 1.000 0.653
CCvs CT+TT Fixed 33.49 0.222 1.709 1.026-2.845 2.060 0.039 1.000 0.411
A Study name Statistics for each study Odds ratio and 95% Cl
Odds Lower Upper Relative
ratio limit limit Z-Value P-Value weight
Macarthur 2005 0.936 0.750 1.168 -0.586 0.558 11.54
Crivello 2006 1.067 0.692 1.644 0.294 0.768 3.03
Guntar 2006 1.135 0.867 1.485 0.919 0.358 7.82
Cozar 2007 1.003 0.722 1.392 0.016 0.988 5.26
Talseth 2007 1.069 0.731 1.565 0.346 0.730 3.91
Wilkening 2008 1.060 0.871 1.290 0.579 0.563 14.67
Cacev 2008 0.814 0.594 1.115 -1.281 0.200 5.73
Tsilidis 2009 0.759 0.595 0.968 -2.220 0.026 9.57
Miteva 2014 1.139 0.808 1.607 0.743 0.457 4.79
Burada 2013 0.763 0.562 1.036 -1.735 0.083 6.05
Basavaraju 2015 0.932 0.773 1.125 -0.729 0.466 16.03
Li 2015 0.917 0.621 1.353 -0.437 0.662 3.74
Cai 2016 1442 0943 2206 1.690 0.091 3.14
Gulubova 2018 0.947 0.670 1.338 -0.309 0.757 4.73
0.962 0.893 1.038 -0.999 0.318
0.01 0.1 1 10 100

FIGURE 1.A. Forest plots for association of IL-10 -1082A>G and -592C> A polymorphisms with CRC risk. (A) -1082A >G under allele model (G vs. A).
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B

Study name Statistics for each study

Odds Lower Upper

ratio limit limit Z-Value P-Value
Macarthur 2005 1.134 0.824 1.559 0.772 0.440
Crivello 2006 1.255 0.681 2.311 0.727 0.467
Talseth 2007 0.905 0.530 1.547 -0.364 0.716
Vogel 2007 0.893 0.688 1.159 -0.852 0.394
Cozar 2007 1.052 0.637 1.739 0.199 0.842
Cacev 2008 1.723 1.100 2.700 2.374 0.018
Tsilidis 2009 0.936 0.659 1.330 -0.369 0.712
Andersen 2012 0.468 0.398 0.551 -9.174 0.000
Yu 2014 0.646 0.467 0.896 -2.622 0.009
Basavaraju 2015 1.001 0.761 1.317  0.007 0.994
Cai 2016 0.648 0.486 0.863 -2.963 0.003

0.891 0.693 1.145 -0.900 0.368

Odds ratio and 95% ClI

Relative
weight

9.63
6.81
7.51
10.15
7.83
8.35
9.32
10.88
9.56
10.03
9.92

0.01 0.1 1 10 100

FIGURE 1.B. -592C> A under dominant model (AA+AC vs. CC).

TABLE 2 listed the main results of the meta-analysis of IL-
10 -819T>C (rs1800871) polymorphism and CRC risk. When all
the eligible studies were pooled into the meta-analysis of IL-10
-819T>C (rs1800871) polymorphism, significantly increased risk
of CRC was observed in the two genetic models, i.e., allele (A vs
G: OR=1.278,95% CI 1.043-1.566, P=0.018) and recessive (AA vs
AG+GG: OR=1.709, 95% CI 1.026-2.845, P=0.039).

The studies were further stratified on the basis of ethnicity,
source of control, genotyping technique and HWE status. Subgroup
analysis did not showed the IL-10 -1082A>G and -592C>A poly-
morphisms significantly increased risk of CRC (data not showed).

Heterogeneity and sensitivity analyses

TABLE 2 summarizes the results of this meta-analysis for
heterogeneity test. For IL-10 -1082A>G polymorphism, there
was no a significant heterogeneity in all five genetic models. Our
meta-analysis showed little evidence of genetic heterogeneity in
the homozygote model of IL-10 -819T>C. We detected significant
between-study heterogeneity in the three genetic models, i.e., allele,
heterozygote and dominant for -592C>A. One-way sensitivity
analyses were performed by iteratively removing one study at a time
to assess the stability of the meta-analysis results. The result showed
that there was still no significant association of IL-10 -1082A>G
and -819T>C polymorphisms with CRC. Significant between-study
heterogeneity was still significant after removing one study under
the genetic models (data not shown).

Publication bias

We performed Begg’s test and Egger’s test to assess the publica-
tion bias. As shown in the TABLE 2, no obvious publication bias
was found according to the obtained P values for all the genetic
models for IL-10 -1082A>G and -819T>C polymorphisms. How-
ever, the results of Egger’s regression test and relative asymmetry
of funnel plot showed evidence of publication bias for IL-10
-592C>A under the dominant model (P, ,=0.350, P___=0.005,

Begg’s Eggers
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FIGURE 2), suggesting that there was obvious publication bias
in the genetic model. Therefore, we have performed the Duval and
Tweedie nonparametric “trim and fill” method to adjust for publi-
cation bias. The “trim and fill” method did not change conclusion,
indicating that our results were statistically robust.

0.0
0
0.1
0

o
wo.2
®
T 0 0
2
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9]

0.3 o

0.4

—
-2.0 -15 -1.0 05 0.0 0.5 1.0 15 2.0
Log odds ratio

FIGURE 2. Begg’s funnel plot of publication bias test before (blue) and
after (red) trim-and-fill method for IL10 -592C>A polymorphism with
CRC risk under dominant model (AA+AC vs. CC).

Minor Allele Frequencies (MAFs)

The minor allele frequencies (MAFs) of the IL-10 polymor-
phisms are presented in TABLE 1. The IL10 -1082G, -592A and
-819C allele frequencies in the overall populations were 29.35%
(5.10%-53.60%), 27.45% (18.70%-36.20%), and 21.9% (17.80%-
26.0%), respectively.
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DISCUSSION

To date, numerous molecular epidemiological studies have been
conducted to evaluate the association between polymorphisms of
IL-10 promoter polymorphisms and the risk of CRC, but results
have remained conflicting. In this meta-analysis, we identified 28
eligible studies, including 5,647 CRC cases and 6,908 controls,
and analyzed the association of I1L-10 -1082A>G, -592C>A and
-819T>C polymorphisms with susceptibility to CRC. We found
that the IL-10 -1082A>G and -592C>A polymorphisms were not
associated with CRC risk in overall population. We suggested
that the IL-10 -1082A>G and -592C>A polymorphisms could
play a protective role in the development of CRC due to a higher
incidence found in controls than in cases from the included studies
in the meta-analysis.

Previously, association of the IL-10 polymorphisms with CRC
risk has been investigated by two meta-analyses. In 2013, Yu et al.
performed a comprehensive meta-analysis about IL-10 -819C>T
polymorphism and cancer susceptibility. They have found that the
IL-10-819C>T polymorphism was not significantly associated with
CRC, breast cancer, lung cancer, hepatocellular carcinoma, prostate
cancer, lymphoma, or melanoma®. Compared with Yu et al., we
only focused on the association of IL-10 polymorphisms with CRC
cancer, while Yu et al. analyzed a variety of human malignancies.
In 2012, Zhang et al. performed a meta-analysis about IL-10 -1082
A>G and -592 C>A polymorphisms and CRC risk™. Compared
with Yu et al. and Zhang et al. studies, we have focused on the as-
sociation of three promoter region polymorphisms with CRC. On
the other hand, we also analyzed the association of IL-10-819T>C
polymorphism with CRC risk. Additionally, we identified more
eligible studies undertaken to assess the association IL-10 gene
promoter polymorphisms and CRC risk.

To the best knowledge, this is the first comprehensive meta-
analysis to assess the association of IL-10 -8§19T>C polymorphism
with CRC risk. The current meta-analysis, which included a total
of three case—control studies with 477 cases and 544 controls,
investigated the association of IL-10 -819T>C polymorphism
with CRC risk. We found that the IL-10 -819T>C polymorphism
significantly increased risk of CRC in the two genetic models,
i.e., allele (A vs G: OR=1.278, 95% CI 1.043-1.566, P=0.018)
and recessive (AA vs AG+GG: OR=1.709, 95% CI 1.026-2.845,
P=0.039). However, a small number of eligible studies were
enrolled for IL-10 -819T>C polymorphism, which may fail to
provide enough statistical power to detect a possible or effect of
IL-10 -819T>C polymorphism on CRC. Therefore, to achieve
more precise correlation, future studies should take ethnic dif-
ference in to consideration. However, we suggests that the IL-10
-819T>C polymorphism may be important as suspected predictive
factor for CRC occurrence.

Between-study heterogeneity is a potential problem that might
affect the interpretation of the results. thus, one of the most
important goals of the meta-analysis is to identify the source of
heterogeneity®“?, Through conducting meta-regression, we found
that the heterogeneity could not be explained by ethnicity, source
of control, genotyping methods and HWE status in the current
meta-analysis. Therefore, we suggested that the heterogeneity may

have resulted due to something more than these factors. It is known
that the existence of publication bias can influence the conclusions
of a meta-analysis. Therefore, the “trim and fill” methods have
been developed to deal with publication bias. In the current meta-
analysis, we have found possible publication bias between I1L-10
-592C>A polymorphism and CRC risk under the dominant model
(PBegg.S=0.350, PEggm:O.OOS), adjusting for possible publication bias
using the Duval and Tweedie nonparametric “trim and fill” method
showed that the results did not adjust, indicating that the overall
pooled results should be unbiased.

In interpreting the results, some cautions should be applied.
First, there was limited number of eligible studies in the meta-anal-
ysis of the association between IL-10 -819T>C polymorphism and
risk of CRC. The limited sample size in the meta-analysis may fail to
provide enough statistical power to detect a possible or weak effect
of IL-10-819T>C polymorphism on CRC. Therefore, more studies
with large sample are needed to give a more precise estimation of
the association between IL-10 -819T>C polymorphism and risk of
CRC. Second, the included studies involved in the meta-analysis
were mainly Caucasian, so it is uncertain whether these results are
generalizable to other populations. Moreover, the stratification by
ethnicity had little or no information for other ethnicities, which
may limited the strength of our results. Thus, strengthening the
statistical power will require more data from different ethnicities.
Third, although no significant publication bias was detected, we
have included only published studies in this meta-analysis, and it
is possible that some relevant published and unpublished studies
in other languages might be missed, which also publication bias
may occur. Fourth, our results were based on unadjusted estimates
without adjustment for other risk factors such as age, gender,
drinking consumption, environmental factors and other variables,
while a more precise analysis should be conducted according to
potentially confounding factors. Finally, lack of the original data
of the included studies, the interaction of different susceptibility
genes, gene-to-environment, and even different polymorphic loci
of the same gene interactions due to the limited information of
included studies.

In conclusion, this meta-analysis indicated that IL-10
-1082A>G and -592C>A polymorphisms could play a protective
role in the development of CRC. However, we found that there was a
significant association between IL-10 -819T>C polymorphism and
CRC risk. The IL-10 -819T>C polymorphism may be important
as suspected predictive factor of CRC occurrence. More extensive
studies with large sample sizes, gene-gene and gene-environment
interactions are necessary to provide a more reliable estimation of
these associations in overall and by ethnicity.
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Mirjalili SA, Moghimi M, Aghili K, Jafari M, Abolbaghaei SM, Neamatzadeh H, Mazaheri M, Zare-Shehneh M. Associagao de polimorfismos da
regido do promotor do gene interleucina-10 com susceptibilidade ao cancer colorretal: uma revisao sistematica e meta-analise. Arq Gastroenterol.
2018,55(3):306-13.
RESUMO - Contexto — Varios estudos epidemioldgicos tém investigado a associagdo de polimorfismo da regido promotora do gene interleucina-10

(IL-10) com cancer colorretal (CRC), mas por enquanto a conclusio ainda ¢ conflitante e inconclusiva. Objetivo — Foi realizada esta meta-analise

para avaliar a associagao de polimorfismo da regido promotora do I1-10 com o cancer colorretal. Métodos — Os artigos elegiveis foram identificados

por uma pesquisa de varias bases de dados bibliograficas para o periodo até 15 de margo de 2018. A forga da associagdo foi medida por odds ratio

(OR) com intervalos de 95% de confianga (IC). Resultados — Um total de 28 estudos de casos-controles com 5.647 casos de cancer colorretal e 6.908
controles foram selecionados, incluindo 14 estudos para o polimorfismo de IL-10-1082A>G (rs1800896) (2.702 casos e 3.649 controles), 11 estudos
para-592C>A (rs1800872) polimorfismo (3.259 casos e 4.992 controles), e trés estudos para-819T>C (rs1800871) polimorfismo (477 casos ¢ 544
controles). Ao reunir todos os estudos elegiveis, verificou-se que o I11-10-1082A>G e-592C>A polimorfismo nao foram associados com o aumento do

risco de cancer colorretal na populagio global. No entanto, houve associagdes significativas entre o polimorfismo IL-10-819T>C e a susceptibilidade
de cancer colorretal o modelo alelo (A vs G: OR=1,278; 95% CI 1,043-1,566; P=0,018) e o modelo recessivo (AA vs AG + GG: ou =1,709; 95% CI
1,026-2,845; P=0,039). Conclusido — Nesta meta-analise revelou-se que o polimorfismo IL-10-819T>C foi associado a um risco significativamente maior

de cancer colorretal; enquanto o I1-10-1082A>G e-592C>A polimorfismos ndo foram associados com o risco de cancer colorretal. O polimorfismo

IL-10-819T>C pode ser importante como fator preditivo suspeito da ocorréncia de cancer colorretal.

DESCRITORES - Interleucina-10. Neoplasias colorretais. Polimorfismo genético. Metanalise.
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ABSTRACT - Acute kidney injury is a common complication of cirrhosis, occurring in up to 20% of patients hospitalized with cirrhosis. This field is

rapidly changing, with significant advances in classification, biomarkers and therapy over the last few years. On the behalf of the Brazilian Society of

Hepatology, a panel of experts in Hepatology and Nephrology reviewed published evidence to integrate findings and develop the recommendations

presented in this manuscript.

HEADINGS - Acute kidney injury. Disease management. Liver cirrhosis, complications. Risk assessment.

INTRODUCTION

Acute kidney injury (AKI) is a common complication of
cirrhosis, occurring in up to 20% of patients hospitalized with
cirrhosisV. There are many reasons for the development of AKI
in cirrhotic patients, such as: i) infections; ii) hypovolemia (loss
of fluids associated with bleeding, use of diuretics or gastroin-
testinal losses); iii) parenchymal nephropathy, iv) nephrotoxicity
(drug-induced or contrast-induced nephropathy); v) hepatorenal
syndrome — (HRS)®*, A large study of 463 hospitalized cirrhotic
patients with AKI evaluated the frequency and the prognosis of
the different etiologies of AKI. This study demonstrated that the
most frequent cause of AKI among cirrhotic patients was bacterial
infection (46%), followed by volume depletion (32%), HRS (13%)
and parenchymal nephropathy (9%). Among infections, spontane-
ous bacterial peritonitis (SBP) and spontaneous bacteremia were
the most common, although almost any type of infection could
lead to AKI because of the aggravation of circulatory dysfunction
commonly found in cirrhosis. The 90-day mortality for the whole
series was high (60%), but it was particularly high among patients
with AKI associated with infections or HRS®. In a multivariate
analysis adjusted for potentially confounding variables, the cause
of AKI was independently associated with prognosis. The same

findings were also reported in another study from Brazil®. Not
only AKI but also the etiology of AKI seems to play an important
role in the prognosis of cirrhotic patients who develop AKI. In this
context, the worst outcomes for patients with AKI are associated
with HRS or infection.

DIAGNOSTIC CRITERIA

Serum creatinine (SCr), an endogenous biomarker, is tradition-
ally used to evaluate renal function®. Nevertheless, SCr level may
be affected by a number of factors. In cirrhosis, SCr may still be in
the normal range despite significant reductions in renal function
because of protein-calorie malnutrition and cirrhosis-related sar-
copenia. Sudden changes in renal function may not be accurately
evaluated by SCr, which takes time to rise. Another limiting factor
for the interpretation of SCr as a biomarker is the laboratory method
employed for its determination®”. It is also noteworthy that high
levels of bilirubin in the blood may lead to a reduction in SCr levels®.

The combination of lower production of creatine, higher
tubular secretion of creatinine and presence of malnutrition may
contribute to a misleadingly lower than expected levels of SCr in
cirrhotic patients. Therefore, methods of evaluation of renal func-
tion based on SCr must be carefully interpreted in this context.
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There is a body of evidence suggesting that the traditional
definition of AKI, based on a fixed cut-off point of SCr above 1.5
mg/dL, poorly reflects the dynamic changes in renal function of cir-
rhotic patients in different clinical situations®'. In this context, a
study demonstrated that the maximum value of SCr associated with
normal renal function in cirrhotic patients would be Img/dL. Values
of SCr between 1.0 mg/dL and 1.5 mg/dL were suggestive of renal
failure and were associated with lower survival'?, while values above
1.5 mg/dL were associated with severe AKI with a high specificity.
There are studies that suggest that mild elevations of SCr (20.3 mg/
dL) are associated with significant changes in GFR of cirrhotic
patients, and are independently associated with higher incidence of
organ dysfunction (OD), longer hospitalization and higher mortal-
ity, both in the general population and in cirrhotic patients®'>',

In 2004, the Risk Injury Failure Loss of Kidney Function and
End-Stage Kidney Disease (RIFLE) criteria standardized a new
definition of AKI based on the variation of SCr, GFR and urine
output’®, RIFLE was innovative because it allowed the staging of
patients according to their prognosis. Until then, there were many dif-
ferent definitions of AKI, which complicated comparison of data in
distinct studies. In 2007, the Acute Kidney Injury Network (AKIN),
a network of nephrologists and critical care physicians dedicated to
studying AKI, recognized that mild variations of SCr (0.3 mg/dL
in 48 hours) were related to worse prognosis and should be taken
into consideration!”. Following this, the Kidney Disease Improving
Global Outcomes (KDIGO) classification combined concepts from
both previous classifications'®. Recently, the International Club of
Ascites (ICA) used this classification to recommend new diagnostic
criteria for AKI in cirrhotic patients". In this new classification, the
ICA-AKI criteria, absolute cut-off points of SCr were abolished,
criteria based on urine output were eliminated (urine output is
considered an imprecise parameter in cirrhotic patients), and three
stages of AKI were defined based on the magnitude of the dynamic
changes of SCr compared to baseline (FIGURE 1).

Definition of AKI

Increase in SCr 0.3 mg/dL within 48 hours compared to
baseline*; or

Increase in SCr 250% (known or presumed to have
occurred during the previous 7 days)

Staging of AKI

Increase in SCr =0.3mg/dL; or

Stage 1
Increase =1.5x - 2.0x from baseline.

Stage 2 Increase in SCr >2.0x -3.0x from baseline.

Increase in SCr >3.0x from baseline; or

SCr =4.0mg/dL with an acute increase

Stage 3 =0.3mg/dL; or

AKI with indication of renal replacement
therapy.

FIGURE 1. Definitions of acute kidney injury in cirrhotic patients
according to the recommendations of the International Club of Ascites®”.
AKI: acute kidney injury. SCr: serum creatinine. *Serum creatinine value closest to hospital
admission, within 3 months. In the absence of a previous creatinine value, serum creatinine at

admission should be considered baseline.

After the recommendation of the new diagnostic criteria for
AKT in cirrhosis®!?, some studies suggested that patients with mild
AKI (stage 1) and maximum SCr <1.5 mg/dL have more favorable
outcomes, similar to those of patients who do not have AKI1%11.20,
Nevertheless, it should be noticed that these studies evaluated
only short term prognosis, and did not consider the impact of
mild AKT on longer term mortality. Besides, the etiology of AKI,
which is associated with different prognoses®, was not considered
in these studies. Important outcomes, such as occurrence of other
complications of cirrhosis, recurrence of AKI and rate of hospital
readmission, also were not evaluated. Therefore, additional studies
are needed in order to define the possible prognostic contribution
of a mixed model of glomerular function evaluation in cirrhotic
patients, considering the traditional cut-off point of SCr of 1.5
mg/dL as well as the dynamic changes in SCr proposed by the
ICA-AKI classification.

Another application of longitudinal monitoring of SCr involves
the evaluation of response to therapeutic measures. Three patterns
of response were proposed by ICA": 1) No response: no reduc-
tion of SCr; 2) Partial response: regression of at least one stage of
AKI, but minimum level of SCr persists at least 0.3 mg/dL above
the baseline; 3) Full response: reduction of SCr to levels close to
baseline (< 0.3 mg/dL above the baseline).

The new ICA-AKI definition of AKI in cirrhosis corrects, even
if not completely, some of the problems related to using SCr as a
biomarker of renal function. It considers baseline SCr, and enables
earlier diagnosis of AKI from mild changes in SCr levels. Never-
theless, it does not consider the etiology of AKI, which crucially
limits its impact on therapeutic decision-making, since treatment
of AKI varies according to its cause. Therefore, there is still a need
for studying other biomarkers capable of considering the etiology
of AKI and aiding early treatment decisions.

Biomarkers

Among the biomarkers studied in the context of AKI, the most
extensively evaluated in cirrhotic patients at present is Neutrophil
Gelatinase-Associated Lipocalin (NGAL). NGAL is an inflamma-
tory biomarker produced by damaged renal tubular cells (as well as
from leukocytes and hepatocytes). Its concentration in urine varies
according to the etiology of AKI in cirrhosis®”. Among patients
with AKI, those with pre-renal AKI present the lowest values of
urinary NGAL (median 30 pg/g), while patients with acute tubular
necrosis (ATN) have much higher levels of urinary NGAL (median
417 pglg). Patients with HRS present intermediate levels of urinary
NGAL (median 76 pg/g). Moreover, urinary NGAL predicts sig-
nificant outcomes in cirrhotic patients.

A Brazilian pilot study demonstrated that, among nine patients
with cirrhosis and bacterial infection, urinary NGAL predicted
the development of AKI before the traditional criteria used in
cirrhosis®. It is noteworthy that despite the diagnosis of AKI ac-
cording to SCr being made after a mean of 5.4 days after admission,
urinary levels of NGAL in those patients increased as early as 6
hours from hospital admission.

Other studies verified an association between urinary NGAL
and the clinical course of AKI or 90-day mortality®**). Therefore,
measurement of urinary NGAL seems promising for clinical prac-
tice, since it could predict relevant clinical outcomes in cirrhotic
patients and possibly assist therapeutic decision-making as it could
identify the cause of AKI at an early stage.
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Diagnosis of hepatorenal syndrome

HRS is a severe complication occurring in patients with cir-
rhosis and ascites, with an annual incidence around 18%®. It is
characterized by renal vasoconstriction, reduction of renal perfu-
sion and diminished GFR, which causes a significant decrease
in the kidney’s capacity to excrete sodium and free water, in the
absence of major renal histological damage®®®. The absence of
significant histological damage and the recovery of renal function
after liver transplantation define the functional characteristics of
the syndrome. HRS is the complication of cirrhosis which presents
the worst prognosis, having a median survival of around two weeks
if left untreated®”. Therefore, it was long considered a terminal
event in the course of cirrhosis. The introduction of treatments that
are effective in reversing HRS led to improvement of short-term
survival, allowing a significant number of these patients to reach
liver transplantation, which is considered the definitive treatment
for patients with end-stage liver disease.

Because of the lack of specific tests for HRS, its diagnosis re-
quires exclusion of other causes of AKI in patients with cirrhosis
and ascites. The exclusion of acute tubular necrosis (ATN) as a
cause of AKI is especially important, since HRS and ATN have
different management strategies and prognoses. ATN usually occurs
in patients with septic or hypovolemic shock, being characterized
by the presence of epithelial cells and granular casts in the urinary
sediment analysis, as well as by high urinary excretion of sodium
(urinary sodium >40 mEq/L and sodium excretion fraction >2%)
and low urinary osmolarity (<350 mOsm/kg). Conversely, patients
with HRS do not present alterations in urinary sediment and
maintain high capacity of tubular reabsorption of sodium and free
water, with values of urinary sodium and sodium excretion fraction
under 20 mEq/L and 1% respectively, as well as high urinary osmo-
larity (>500 mOsm/kg)®. The diagnosis of HRS currently must
be performed according to the criteria presented in FIGURE 2.

Cirrhosis and ascites

Acute kidney injury according to the new International
Club of Ascites criteria (see FIGURE 1).

Absence of structural renal injury, suggested by
proteinuria (>500 mg/24 hours), hematuria (>50 red
blood cells/high power field) and/or renal alterations on
ultrasonography.

Absence of renal function recovery (return of serum
creatinine to a final value up to 0.3 mg/dL above the
baseline) after two consecutive days of diuretic withdrawal
and plasma volume expansion with albumin (1 g/Kg/day,
up to a maximum of 100 g/day).

Absence of shock

Absence of current or recent use of nephrotoxic drugs
(aminoglycosides, non-steroidal anti-inflammatory drugs,
among others).

FIGURE 2. Diagnostic criteria for hepatorenal syndrome-acute kidney
injury?.
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The most important change introduced by the new criteria is
allowing earlier treatment of HRS, since, according to the previous
criteria, the diagnosis could only be done and the treatment initiated
if there was a 2-fold increase in SCr to a value 2.5 mg/dL within
two weeks. The probability of treatment response in HRS is inversely
proportional to the value of SCr when treatment begins. This sug-
gests that prognosis is associated with the magnitude of AKI and
the promptness of diagnosis, more sensitive criteria were in order®.

In 1996, ICA classified HRS in two types®?. HRS type 1 (HRS-
1) was characterized by severe and rapidly progressive renal failure,
defined by a two-fold increase in SCr to a level 22.5 mg/dL within
two weeks. Even though HRS-1 could develop spontaneously, it
frequently follows a precipitating factor, such as bacterial infec-
tion, gastrointestinal bleeding, major surgical intervention or acute
hepatitis occurring in a cirrhotic patient. HRS type 2 (HRS-2) is
characterized by moderate and steady or slowly progressive decrease
in renal function, accompanied by signs of liver failure and arterial
hypotension to a lesser degree than in patients with HRS-1. The
dominant clinical characteristic of patients with HRS-2 is tense
ascites with poor response to diuretic therapy; refractory ascites. It
is noteworthy that patients with HRS-2 are particularly susceptible
to developing HRS-1. Median survival of patients with HRS-2 (6
months) is significantly lower than that of cirrhotic patients with
ascites and preserved renal function®. After the adoption of the
ICA-AKI criteria for defining HRS (FIGURE 2), the nomencla-
ture of hepatorenal syndrome-acute kidney injury (HRS-AKI) is
preferred to HRS-1 and HRS-2.

Recently, new concepts of HRS-2 are being proposed®?, rais-
ing the possibility that it is a functional chronic kidney disease,
in which case it would be considered for patients with a GFR
under 60 mL/minute/ 1.73 m? for over three months. It should be
distinguished from organic chronic kidney disease. This distinc-
tion is of particular importance with the increasing prevalence of
non-alcoholic fatty liver disease related to metabolic syndrome as
a major worldwide cause of chronic liver disease. It is frequently
associated with diabetes and systemic arterial hypertension, both
well-documented causes of renal damage.

Recommendations

A. ICA-AKI criteria should be used for the diagnosis and
staging of AKI in patients with cirrhosis.

B. Following diagnosis of AKI, the identification of its un-
derlying cause should be pursued in order to manage the
condition properly, with favorable impact on prognosis.

C. Using biomarkers for the diagnosis of AKI, although
promising, is not currently supported by enough scientific
evidence and still cannot be recommended for routine clini-
cal practice.

D. Diagnosis of HRS should be based on HRS-AKI criteria,
which allows early indication of therapeutic measures.

TREATMENT OF AKI IN CIRRHOSIS

General measures
Following the diagnosis of AKI, etiology should be determined
in order to define the appropriate treatment. In this context, the
recently revised recommendations of the ICA are the following!”:
* Rule out parenchymal renal disease (investigate hematuria,
proteinuria or microalbuminuria, and perform a urinary
system ultrasound);
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* Rule out drug-induced AKI (aminoglycoside antibiotics,
non-steroidal anti-inflammatory drugs, vasodilatory drugs,
beta-blockers or iodinated contrast media);

» Withdraw or reduce the dosage of diuretics and perform
volume expansion in order to rule out prerenal azotemia;

* Consider ATN in the presence of shock;

* Actively investigate infections, especially SBP, and begin early
empirical antibiotic treatment if infection is suspected.

Renal function frequently normalizes after the correction of

the precipitating factor, especially in initial stages. When kidney
injury progresses despite the initial treatment or when AKI is di-
agnosed at more advanced stages (ICA-AKI stages 2 or 3), volume
expansion with albumin 1g/Kg/day for 48 hours is recommended.
This must be done carefully, since oliguria is frequent in cirrhosis,
and may lead to pulmonary edema. When renal function fails to
improve even after volume expansion with albumin and if other
causes of kidney injury have been excluded, specific treatment for
HRS should be considered.

Albumin

There is robust evidence demonstrating the importance of albu-
min in the context of decompensated cirrhosis. Initially, the lack of
response to volume expansion with albumin should be remembered
as a prerequisite for the diagnosis of HRS in cirrhotic patients with
AKI®, Albumin is capable of preventing loss of renal function in
patients submitted to large volume paracentesis, a benefit not seen
with other plasma expanders®?. There is also evidence that albumin
improves renal autoregulation curves both in cirrhotic patients
with AKI and in those with ascites and normal renal function®®.
In patients with HRS, response to terlipressin is significantly better
when it is co-administered with albumin®, In patients with SBP,
albumin use in conjunction with antibiotic treatment significantly
reduces the incidence of HRS and in-hospital mortality, effects
which were not identified using hydroxyethyl starch®%37,

Some studies evaluated the role of albumin infusion in both pre-
vention and treatment of AKI in infected cirrhotic patients®¢383),
A randomized controlled trial®® demonstrated that use of albumin
with the antibiotic treatment of SBP led to a lower incidence of AKI
when compared to using antibiotics alone. Similarly, in-hospital
and 3-month mortalities were significantly lower in patients who
received albumin. In that study, albumin was administered at two
distinct times: on the day of diagnosis of SBP (D1) patients received
1.5g/Kg of albumin and a second infusion of 1g/Kg on the third
day after diagnosis®®.

Recently, a randomized controlled trial analyzed the effects
of albumin on 110 cirrhotic patients with infections other than
SBP®®. Albumin, used in similar doses recommended for SBP, led
to an improvement of circulatory and renal functions and had a
positive impact on survival when the analysis was controlled for
other variables which were independently associated with prog-
nosis. Another study® showed that albumin infusion was able to
postpone the occurrence of AKI, but unable to increase survival.
Even though this still is an open question, it is possible that there
are benefits of albumin for infections severe enough to negatively
affect circulatory function.

Vasoconstrictors

Use of a vasoconstrictor in combination with albumin for the
treatment of HRS has been suggested since the 1990s“?, The most
common drugs are terlipressin (an analogue of vasopressin) and
noradrenaline (an adrenergic agonist). A combination of midodrine

and octreotide was recently shown to be less effective than terlipres-
sin in the treatment of HRS®D.

Terlipressin is administered as an intravenous bolus infusion,
initially in doses of 0.5-1.0 mg each 4-6 hours. Treatment response
should be evaluated in intervals of 48 hours. In the absence of at
least 25% decrease in SCr after the first 48 hours, terlipressin doses
could be gradually increased every two days up to the maximum
dosage of 12 mg/day. Treatment is maintained for up to 14 days, but
the drug can be discontinued earlier in cases of poor response (less
than 50% decrease in SCr after seven days of terlipressin at its highest
dose or no reduction in SCr after the first three days of therapy®!.
Terlipressin was associated with HRS reversal in 34%-44% of pa-
tients treated in two international randomized controlled trials“>*.
In addition a meta-analysis demonstrated its association with HRS
reversal, renal function improvement and decreased mortality®?.
When used in continuous infusion, lower doses of terlipressin may
be administered, with fewer side effects and without significant loss
of effectiveness, compared to bolus infusion®.

Continuous noradrenaline infusion, in doses of 0.5-3.0 mg/
hour, was also associated with HRS reversal, in a similar way to
that seen with terlipressin. Even though evidence is scarcer than for
terlipressin, noradrenaline is considered to be a valid alternative
for the treatment of HRS because of its similar effectiveness, wide
availability®®. Although the drug itself is cheaper, the treatment
strategy using noradrenaline for HRS is actually more expensive
than a strategy using terlipressin once direct medical costs are in-
cluded. This is mostly because noradrenaline use requires admission
to an intensive care unit, and terlipressin use does not, as shown
by a recent Brazilian study“*®,

Treatment of HRS with a vasoconstrictor and albumin may lead
to adverse events in approximately 10% of patients. These effects are
usually ischemic (mostly affecting the heart, gut and lower limbs)
or related to pulmonary edema. They are managed with drug dose
reduction; complete withdrawal of treatment is seldom needed.

Treatment indication for HRS must take into account the stage
of AKI according to ICA-AKI criteria. Patients with HRS and
ICA-AKI stages 2 or 3 should be immediately managed with a va-
soconstrictor and albumin. Treatment for patients at stage 1 should
be tailored. Because of the high short-term mortality, treatment
should be considered carefully for patients at stage 1b. For those
at stage la, renal function should be closely monitored, potentially
aggravating factors should be avoided, and treatment should be
reserved for patients whose AKI progresses to higher stages.

Treatment of HRS-2

Based on the fact that HRS-2 occurs in a context of advanced
cirrhosis, the gold standard treatment is liver transplantation.
Studies evaluating the role of vasoconstrictors for HRS-2¢4%5
gathered small samples of patients and frequently combined
HRS-1 and -2. As a general rule, these studies suggested that
HRS-2 reversal is more common when a vasoconstrictor is used
than in control groups. Nevertheless, the quality of evidence is
too low to recommend treatment. A study evaluating treatment of
HRS-2 in patients on the liver transplant waiting list® was unable
to demonstrate that HRS reversal with terlipressin and albumin
ultimately influenced the prognoses of the patients. Recurrence
rate after treatment interruption is high, around 40%%?. There-
fore, treatment of HRS-2 with a vasoconstrictor still requires
more randomized controlled trials clearly showing its benefits in
order for it to be formally recommended. At this moment, it is
considered a treatment to be used in exceptional circumstances,
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possibly recommended for patients who are expected to receive
a liver transplant a short time after.

Even though transjugular intrahepatic portosystemic shunt
(TIPS) seems to improve renal function®>*, its role in HRS-2
treatment remains speculative. Therefore, it might be indicated
only in very well selected cases.

The best therapeutic option for these patients is liver trans-
plantation. Despite patients with HRS usually needing more blood
components, spending more time in the intensive care unit and
having longer hospitalizations, 1-year survival is similar to that of
patients with normal renal function®.

Recommendations

A. The diagnosis of HRS requires ruling out other causes of
AKI in cirrhosis, especially ATN.

B. The administration of intravenous albumin is recommended
for patients with SBP for HRS prophylaxis, and the recom-
mended dose is 1.5 g/Kg at the first day and 1.0 g/Kg at the
third day of treatment. More studies are needed in order to
assess its role in infections other than SBP.

C. Theassociation of a vasoconstrictor (preferably terlipressin)
and albumin is the treatment of choice for HRS.

D. The treatment for HRS is recommended for patients with
HRS-AKI stages 2 or 3, independently of the values of SCr
at the time of diagnosis. Ttreating patients with HRS-AKI
stage 1b should be considered if SCr increases at least 50%
over the baseline.

E. Liver transplantation is the treatment of choice for patients
with HRS-2. The use of a vasoconstrictor and albumin
should be tailored, taking into account the probability of,
and time to transplantation.

Renal replacement therapy

Renal replacement therapy (RRT) should be considered for
severe AKI, particularly those patients on the waiting list for liver
transplantation or where recovery of liver function is anticipated.

The indication for RRT follows standard guidelines and it is
not specific for patients with cirrhosis and AKI. Conventional
indications include volume overload, severe hyperkalemia, uremia
(encephalopathy, pericarditis), severe metabolic acidosis and exog-
enous intoxication. In patients with HRS, RRT should be indicated
in the absence of response or adverse reaction to vasoconstrictors.
The assessment of prognosis, eligibility for liver transplantation,
advanced stages of acute on chronic liver failure (ACLF), should
be considered before RRT to avoid futile treatments. Ideal tim-
ing to begin RRT is still controversial. Patients that do not fit in
conventional indications should be judged on a case-by-case basis.

The choice of the dialytic method is critical for in decompen-
sated cirrhosis or ACLF patients. Worsening of circulatory dys-
function (i.e. severe arterial hypotension) during RRT is a major
concern as it may cause organ failure. RRT is particularly poorly
tolerated in patients with HRS, due to the profound hemodynamic
disturbance that are characteristic of this syndrome.

Acceptable RRT methods are intermittent both conventional
hemodialysis or peritoneal dialysis; continuous hemofiltration or
continuous hemodiafiltration; prolonged hemodialysis (SLED -
Sustained Low Efficiency Dialysis). SLED has the advantage of
providing cardiovascular stability and effective clearance of contin-
uous therapies, with the reduced costs of intermittent therapies®®.

The most important limiting factor of intermittent therapies is
hemodynamic instability. Hypotension during RRT is associated
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with dialysis technique (volume and ultrafiltration rate, reduction
of plasmatic osmolality) and patient characteristics (hypovolemia,
vasodilation, liver failure)®*®. Hypotension decreases the effective-
ness of RRT and aggravates ischemic injury, delaying the recovery
of kidney function®. When compared to intermittent therapies,
continuous methods offer greater hemodynamic stability, and are
often preferred for patients with arterial hypotension®?,

Thrombocytopenia and coagulopathy would limit the use of
heparin or other anticoagulants during RRT. However, these co-
agulation disorders found in patients with cirrhosis do not protect
patients against thrombosis during RRT. Due to the reduced blood-
flow continuous therapies often require the use of anticoagulation
in the dialysis circuit.

Peritoneal dialysis should not be routinely used due to increased
risk of infections. Use of dialysis solutions with bicarbonate for
patients with hyperlactatemia and regional anticoagulation (only
in dialysis circuit) for severe coagulopathy are recommended.

Combined liver-kidney transplantation (CLKT)

Liver-kidney transplantation would be the procedure of choice
for patients with end-stage liver and kidney disease. Because of
the negative impact on prognosis that renal failure has on liver
transplantation recipients, CKLT is usually proposed for these
patients. Besides, the postoperative worsening of kidney function
is associated with higher morbidity and mortality©-?,

It is still difficult to identify with certainty which patients may
benefit from CKLT. Even though HRS may be entirely reversible
with isolated liver transplantation, some patients do not recover.
It is likely that these patients have progressed to ATN, and will
require long-term RRT and eventual CKLT.

However, it is believed that duration of RRT greater than 6
weeks is a reasonable criterion for eligibility for combined liver and
kidney transplantation and this is the basis of the current guidelines.

According to Consensus guidelines published in 2008, indi-
cations for CKLT in patients with AKI and/or HRS are SCr >2.0
mg/d and RRT for more than 8 weeks without evidence of renal
function recovery.

The OPTN (Organ Procurement and Transplantation Network)
proposed slightly different minimum criteria for CKLT in candi-
dates for LT. This group propose CKLT for patients with prolonged
AKI, defined by 1) RRT for over 6 weeks (two dialysis sessions per
week for 6 weeks); 2) GFR <25 mL/min/ 1,73 m? for over 6 weeks.
Or 3) a combination of both criteria (GFR <25 mL/min/ 1,73 m?
for 3 weeks followed by 3 weeks in RRT). GRF may be calculated
either by MDRD formula or by creatinine clearance®.

Recommendations

A. Indications of RRT in patients with cirrhosis are the same as
those for other patients with renal dysfunction: volume over-
load, uremia, and severe acid-base and/or electrolyte disorders.

B. Method of RRT should be selected on the basis of the
clinical condition of the patient, especially hemodynamic
stability. Continuous or hybrid therapies should be the
method of choice in patients with hemodynamic instability.

C. Patients with cirrhosis and AKI who require RRT for over
6-8 weeks should be considered for CKLT.
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RESUMO - A lesao renal aguda ¢ uma complicagdo comum da cirrose, acometendo até 20% dos pacientes hospitalizados. Este tema esta em rapida

evolugdo devido aos importantes avangos em novas classificagdes, biomarcadores e tratamentos que ocorreram nos ultimos anos. Em nome da Socie-

dade Brasileira de Hepatologia, um painel de especialistas em Hepatologia e Nefrologia revisou as evidéncia publicadas na literatura, integrando os

diferentes resultados de estudos, para desenvolver a presente recomendagao.

DESCRITORES - Lesao renal aguda. Gerenciamento clinico. Cirrose hepatica, complica¢des. Medigao de risco.

REFERENCES

Fede G, D’Amico G, Arvaniti V, Tsochatzis E, Germani G, Georgiadis D, et al.
Renal failure and cirrhosis: a systematic review of mortality and prognosis. J
Hepatol. 2012;56:810-18.

Martin-Llahi M, Guevara M, Torre A, Fagundes C, Restuccia T, Gilabert R, et
al. Prognostic importance of the cause of renal failure in patients with cirrhosis.
Gastroenterology. 2011;140:488-496.¢4.

Bittencourt PL, Farias AQ, Terra C. Renal failure in cirrhosis: Emerging concepts.
World J Hepatol. 2015;7:2336-43.

Carvalho GC, Regis Cde A, Kalil JR, Cerqueira LA, Barbosa DS, Motta MP,
et al. Causes of renal failure in patients with decompensated cirrhosis and its
impact in hospital mortality. Ann Hepatol. 2012;11:90-5.

Stevens LA, Coresh J, Greene T, Levey AS. Assessing kidney function--measured
and estimated glomerular filtration rate. N Engl J Med. 2006;354:2473-83.
Proulx NL, Akbari A, Garg AX, Rostom A, Jaffey J, Clark HD. Measured
creatinine clearance from timed urine collections substantially overestimates
glomerular filtration rate in patients with liver cirrhosis: a systematic review and
individual patient meta-analysis. Nephrol Dial Transplant. 2005;20:1617-22.
Molitch ME, Rodman E, Hirsch CA, Dubinsky E. Spurious serum creatinine
elevations in ketoacidosis. Ann Intern Med. 1980;93:280-1.

Soldin SJ, Henderson L, Hill JG. The effect of bilirubin and ketones on reaction
rate methods for the measurement of creatinine. Clin Biochem. 1978;11:82-6.
de Carvalho JR, Villela-Nogueira CA, Luiz RR, Guzzo PL, da Silva Rosa JM,
Rocha E, et al. Acute kidney injury network criteria as a predictor of hospital
mortality in cirrhotic patients with ascites. J Clin Gastroenterol. 2012;46:e21-6.
Fagundes C, Barreto R, Guevara M, Garcia E, Sola E, Rodriguez E, et al. A
modified acute kidney injury classification for diagnosis and risk stratification
of impairment of kidney function in cirrhosis. J Hepatol. 2013;59:474-81.

. Piano S, Rosi S, Maresio G, Fasolato S, Cavallin M, Romano A, et al. Evaluation

of the acute kidney injury network criteria in hospitalized patients with cirrhosis
and ascites. J Hepatol. 2013;59:482-9.

Wong F, O’Leary JG, Reddy KR, Patton H, Kamath PS, Fallon MB, et al. New
consensus definition of acute kidney injury accurately predicts 30-day mortality
in patients with cirrhosis and infection. Gastroenterology. 2013;145:1280-8.el.
Terra C, Guevara M, Baccaro ME, Martin-Llahi M, Restuccia T, Torre A, et al.
Relationship between renal function and serum creatinine levels in patients with
cirrhosis. Relevance for prognosis assessment. J Hepatol. 2006;44:S94.
Chertow GM, Burdick E, Honour M, Bonventre JV, Bates DW. Acute kidney
injury, mortality, length of stay, and costs in hospitalized patients. ] Am Soc
Nephrol. 2005;16:3365-70.

Tsien CD, Rabie R, Wong F. Acute kidney injury in decompensated cirrhosis.
Gut. 2013;62:131-7.

Bellomo R, Ronco C, Kellum JA, Mehta RL, Palevsky P, Acute Dialysis Quality
Initiative workgroup. Acute renal failure - definition, outcome measures, animal
models, fluid therapy and information technology needs: the Second International
Consensus Conference of the Acute Dialysis Quality Initiative (ADQI) Group.
Crit Care. 2004;8:R204-212.

Mehta RL, Kellum JA, Shah SV, Molitoris BA, Ronco C, Warnock DG, et al.
Acute Kidney Injury Network: report of an initiative to improve outcomes in
acute kidney injury. Crit Care. 2007;11:R31.

Kidney Disease: Improving Global Outcomes (KDIGO) Acute Kidney Injury
Work Group KDIGO Clinical Practice Guideline for Acute Kidney Injury. Kidney
international 2012;2:1-138.

Huelin P, Piano S, Sola E, Stanco M, Sole C, Moreira R, et al. Validation of
a Staging system for acute kidney injury in patients with cirrhosis and associ-
ation with acute-on-chronic liver failure. Clin Gastroenterol Hepatol. 2017;15:
438-445.e5.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

3s.

36.

37.

38.

39.

Angeli P, Gines P, Wong F, Bernardi M, Boyer TD, Gerbes A, et al. Diagnosis and
management of acute kidney injury in patients with cirrhosis: revised consensus
recommendations of the International Club of Ascites. J Hepatol. 2015;62:968-74.
Fagundes C, Pepin MN, Guevara M, Barreto R, Casals G, Sola E, et al. Urinary
neutrophil gelatinase-associated lipocalin as biomarker in the differential diag-
nosis of impairment of kidney function in cirrhosis. J Hepatol. 2012;57:267-73.
Ximenes RO, Farias AQ, Helou CM. Early predictors of acute kidney injury in
patients with cirrhosis and bacterial infection: urinary neutrophil gelatinase-as-
sociated lipocalin and cardiac output as reliable tools. Kidney Res Clin Pract.
2015;34:140-5.

Ariza X, Sola E, Elia C, Barreto R, Moreira R, Morales-Ruiz M, et al. Analysis
of a urinary biomarker panel for clinical outcomes assessment in cirrhosis. PLoS
One. 2015;10:¢0128145.

Elia C, Graupera I, Barreto R, Sola E, Moreira R, Huelin P, et al. Severe acute
kidney injury associated with non-steroidal anti-inflammatory drugs in cirrhosis:
A case-control study. J Hepatol. 2015;63:593-600.

Gines A, Escorsell A, Gines P, Salo J, Jimenez W, Inglada L, et al. Incidence,
predictive factors, and prognosis of the hepatorenal syndrome in cirrhosis with
ascites. Gastroenterology. 1993;105:229-36.

Iwakiri Y, Groszmann RJ. The hyperdynamic circulation of chronic liver diseases:
from the patient to the molecule. Hepatology. 2006;43:S121-131.

Arroyo V, Terra C, Gines P. Advances in the pathogenesis and treatment of type-1
and type-2 hepatorenal syndrome. J Hepatol. 2007;46:935-46.

Esson ML, Schrier RW. Diagnosis and treatment of acute tubular necrosis. Ann
Intern Med 2002;137:744-52.

Boyer TD, Sanyal AJ, Garcia-Tsao G, Blei A, Carl D, Bexon AS, et al. Predictors
of response to terlipressin plus albumin in hepatorenal syndrome (HRS) type 1:
relationship of serum creatinine to hemodynamics. J Hepatol. 2011;55:315-21.
Arroyo V, Gines P, Gerbes AL, Dudley FJ, Gentilini P, Laffi G, Reynolds TB,
et al. Definition and diagnostic criteria of refractory ascites and hepatorenal
syndrome in cirrhosis. International Ascites Club. Hepatology. 1996;23:164-76.
Mohanty A, Garcia-Tsao G. Hyponatremia and hepatorenal syndrome. Gastro-
enterol Hepatol (N Y). 2015;11:220-9.

Salerno F, Gerbes A, Gines P, Wong F, Arroyo V. Diagnosis, prevention and
treatment of hepatorenal syndrome in cirrhosis. Gut. 2007;56:1310-8.

Bernardi M, Caraceni P, Navickis RJ, Wilkes MM. Albumin infusion in patients
undergoing large-volume paracentesis: a meta-analysis of randomized trials.
Hepatology. 2012;55:1172-81.

Garcia-Martinez R, Noiret L, Sen S, Mookerjee R, Jalan R. Albumin infusion
improves renal blood flow autoregulation in patients with acute decompensation
of cirrhosis and acute kidney injury. Liver Int. 2015;35:335-43.

Ortega R, Gines P, Uriz J, Cardenas A, Calahorra B, De Las Heras D, et al. Terli-
pressin therapy with and without albumin for patients with hepatorenal syndrome:
results of a prospective, nonrandomized study. Hepatology. 2002;36:941-8.
Sort P, Navasa M, Arroyo V, Aldeguer X, Planas R, Ruiz-del-Arbol L, al. Effect
of intravenous albumin on renal impairment and mortality in patients with
cirrhosis and spontaneous bacterial peritonitis. N Engl J Med. 1999;341:403-9.
Salerno F, Navickis RJ, Wilkes MM. Albumin infusion improves outcomes of
patients with spontaneous bacterial peritonitis: a meta-analysis of randomized
trials. Clin Gastroenterol Hepatol. 2013;11:123-30.e1.

Guevara M, Terra C, Nazar A, Sola E, Fernandez J, Pavesi M, et al. Albumin
for bacterial infections other than spontaneous bacterial peritonitis in cirrhosis.
A randomized, controlled study. J Hepatol. 2012;57:759-65.

Thevenot T, Bureau C, Oberti F, Anty R, Louvet A, Plessier A, et al. Effect of
albumin in cirrhotic patients with infection other than spontaneous bacterial
peritonitis. A randomized trial. J Hepatol. 2015;62:822-30.

Arg Gastroenterol ® 2018. v. 55 n° 3 jul/set ¢ 319



Terra C, Mattos AZ, Pereira G, Farias AQ, Kondo M, Mattos AA, Medeiros Filho JEM,

Strauss E, Dutra FRD, Mazza M, Lopes EP, Sevé Pereira T, Schiavon LL, Carvalho Filho RJ, Fagundes C, Bittencourt PL.
Recommendations of the Brazilian Society of Hepatology for the management of acute kidney injury in patients with cirrhosis

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

S1.

Guevara M, Gines P, Fernandez-Esparrach G, Sort P, Salmeron JM, Jimenez
W, et al. Reversibility of hepatorenal syndrome by prolonged administration of
ornipressin and plasma volume expansion. Hepatology. 1998;27:35-41.
Cavallin M, Kamath PS, Merli M, Fasolato S, Toniutto P, Salerno F, et al. Terlip-
ressin plus albumin versus midodrine and octreotide plus albumin in the treatment
of hepatorenal syndrome: A randomized trial. Hepatology. 2015;62:567-74.
Sanyal AJ, Boyer T, Garcia-Tsao G, Regenstein F, Rossaro L, Appenrodt B, Blei
A, et al. A randomized, prospective, double-blind, placebo-controlled trial of
terlipressin for type 1 hepatorenal syndrome. Gastroenterology. 2008;134:1360-8.
Martin-Llahi M, Pepin MN, Guevara M, Diaz F, Torre A, Monescillo A, et al.
Terlipressin and albumin vs albumin in patients with cirrhosis and hepatorenal
syndrome: a randomized study. Gastroenterology. 2008;134:1352-9.

Gluud LL, Christensen K, Christensen E, Krag A. Systematic review of ran-
domized trials on vasoconstrictor drugs for hepatorenal syndrome. Hepatology.
2010;51:576-84.

Cavallin M, Piano S, Romano A, Fasolato S, Frigo AC, Benetti G, Gola E, et
al. Terlipressin given by continuous intravenous infusion versus intravenous
boluses in the treatment of hepatorenal syndrome: A randomized controlled
study. Hepatology. 2016;63:983-992.

Singh V, Ghosh S, Singh B, Kumar P, Sharma N, Bhalla A, Sharma AK, et
al. Noradrenaline vs. terlipressin in the treatment of hepatorenal syndrome: a
randomized study. J Hepatol 2012;56:1293-1298.

Mattos AZ, Mattos AA, Ribeiro RA. Terlipressin versus noradrenaline in the
treatment of hepatorenal syndrome: systematic review with meta-analysis and
full economic evaluation. Eur J Gastroenterol Hepatol. 2016;28:345-51.
Mattos AZ, Mattos AA, Ribeiro RA. Terlipressin versus noradrenaline for hepa-
torenal syndrome. Economic evaluation under the perspective of the Brazilian
Public Health System. Arq Gastroenterol. 2016;53:123-6.

Alessandria C, Venon WD, Marzano A, Barletti C, Fadda M, Rizzetto M. Renal
failure in cirrhotic patients: role of terlipressin in clinical approach to hepatorenal
syndrome type 2. Eur J Gastroenterol Hepatol. 2002;14:1363-8.

Belcher JM, Coca SG, Parikh CR. Creatinine change on vasoconstrictors as
mortality surrogate in hepatorenal syndrome: systematic review & meta-analysis.
PLoS One. 2015;10:¢0135625.

Rodriguez E, Henrique Pereira G, Sola E, Elia C, Barreto R, Pose E, et al. Treat-
ment of type 2 hepatorenal syndrome in patients awaiting transplantation: Effects
on kidney function and transplantation outcomes. Liver Transpl. 2015;21:1347-54.

(=9

320 » Arg Gastroenterol ® 2018. v. 55 n° 3 jul/set

52.

53.

54.

55.

56.

57.

58.

59.

60.

62.

63.

64.

Ghosh S, Choudhary NS, Sharma AK, Singh B, Kumar P, Agarwal R, Sharma
N, et al. Noradrenaline vs terlipressin in the treatment of type 2 hepatorenal
syndrome: a randomized pilot study. Liver Int. 2013;33:1187-93.

Testino G, Ferro C, Sumberaz A, Messa P, Morelli N, Guadagni B, et al. Type-2
hepatorenal syndrome and refractory ascites: role of transjugular intrahepatic
portosystemic stent-shunt in eighteen patients with advanced cirrhosis awaiting
orthotopic liver transplantation. Hepatogastroenterology. 2003;50:1753-5.
Rossle M, Gerbes AL. TIPS for the treatment of refractory ascites, hepa-
torenal syndrome and hepatic hydrothorax: a critical update. Gut. 2010;59:
988-1000.

Tan HK, Marquez M, Wong F, Renner EL. Pretransplant type 2 hepatorenal
syndrome is associated with persistently impaired renal function after liver
transplantation. Transplantation. 2015;99:1441-6.

Ricci Z, Ronco C, D’Amico G, De Felice R, Rossi S, Bolgan 1, et al. Practice
patterns in the management of acute renal failure in the critically ill patient: an
international survey. Nephrol Dial Transplant. 2006;21:690-6.

Doshi M, Murray PT. Approach to intradialytic hypotension in intensive care
unit patients with acute renal failure. Artif Organs. 2003;27:772-80.

Murray P, Hall J. Renal replacement therapy for acute renal failure. Am J Respir
Crit Care Med. 2000;162:777-81.

Garg N, Fissell WH. Intradialytic hypotension: a case for going slow and looking
carefully. Nephrol Dial Transplant. 2013;28:247-9.

Uchino S, Ronco C: Continous Renal Replacement Theraphy. In: Jorres A, Ronco
C, Kellum JA, eds. Management of Acute Kidney Problems. 1st Edition ed. New
York: Springer; 2010, p.525-35.

Gonwa TA, Klintmalm GB, Levy M, Jennings LS, Goldstein RM, Husberg BS.
Impact of pretransplant renal function on survival after liver transplantation.
Transplantation. 1995;59:361-5.

Nair S, Verma S, Thuluvath PJ. Pretransplant renal function predicts survival in
patients undergoing orthotopic liver transplantation. Hepatology. 2002;35:1179-
1185.

Eason JD, Gowa TA, Davis CL, Sung RS, GerberD, Bloom RD. Proceedings of
consensus conference on simultaneous liver-kidney transplantation (SLK). Am
J Transplant. 2008;8:2243-51.

Nadim MK, Sung RS, Davis CL, Andreoni KA, Biggins SW, Danovitch GM, et
al. Simultaneous liver-kidney transplantation summit: current state and future
directions. Am J Transplant. 2012;12:2901-2908.






A N O S

ARQUIVOS DE

GASTROENTEROLOGIA

1963 = 2018

PATROCINIO

- |BEPEGE HOSPITAL
: s m IGESP






