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RESUMO

O virus da hepatite B (HBV) é uma das principais causas de hepatopatias em
humanos, incluindo hepatite crénica e carcinoma hepatocelular. O hepadnavirus de
gatos domeésticos (Domestic cat hepadnavirus - DCH), um recém descrito
hepadnavirus, pertencente a mesma familia viral do HBV, foi identificado em um
felino em 2018, e, posteriormente, relatado em varios outros paises. No Brasil, a
presencga do virus nao foi investigada. Portanto, constitui-se como objetivo avaliar a
ocorréncia de hepadnavirus em gatos domeésticos na regido do triangulo mineiro.
Foram utilizadas 334 amostras de DNA extraido de sangue total, que foram
submetidas a Nested-PCR Pan-Hepadnaviridae e a PCR em tempo real para DNA
proviral do virus da imunodeficiéncia felina [FIV (3,0%; 10/334)] e do virus da
leucemia felina [FeLV (27,2%; 91/334)]. Informagbes epidemiolégicas como idade,
sexo, além de dados sobre a atividade sérica da alanina aminotransferase [ALT
(43,4%; 23/53)] foram obtidos dos prontuarios dos gatos. Apesar da populagao
amostral apresentar potenciais fatores de risco para a infeccao pelo hepadnavirus
de gatos domésticos (DCH), como a infecgdo por FeLV e o aumento da atividade
sérica da enzima hepatica ALT, ndo foi observada a presenca deste virus na regido

estudada.

Palavras-chave: Hepadnaviridae; diagndstico molecular; doengas virais; hepatite;

felinos



ABSTRACT

The hepatitis B virus (HBV) is one of the main causes of liver diseases in humans,
including chronic hepatitis and hepatocellular carcinoma. Domestic cat hepadnavirus
(DCH), a recently described hepadnavirus belonging to the same viral family as HBV,
was identified in a feline in 2018 and subsequently reported in various other
countries. In Brazil, the occurrence of the virus has not been investigated. Therefore,
the objective was to assess the occurrence of hepadnavirus in domestic cats in the
Triangulo Mineiro region. A total of 334 DNA samples extracted from whole blood
were used, subjected to Nested-PCR Pan-Hepadnaviridae, and real-time PCR for
proviral DNA of feline immunodeficiency virus [FIV (3,0%; 10/334)] and feline
leukemia virus [FeLV (27,2%; 91/334)]. Epidemiological information such as age,
sex, and data on serum alanine aminotransferase [ALT (43,4%; 23/53)] activity was
obtained from the cats' records. Despite the sample population presenting potential
risk factors for domestic cat hepadnavirus (DCH) infection, such as FelLV infection
and increased serum ALT enzyme activity, the presence of this virus was not

observed in the studied region.

Key words: Hepadnaviridae; molecular diagnosis; viral diseases; hepatitis; feline
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1 Introducgéo e revisao de literatura

Domestic cat hepadnavirus (hepadnavirus de gatos domésticos - DCH) é um
virus envelopado, pertencente ao género Orthohepadnavirus, familia
Hepadnaviridae, ordem Blubervirales e reino Riboviria. Constitui-se por DNA de
dupla fita e se destaca por executar uma etapa de transcricao reversa durante seu
processo replicativo, portanto, com a presengca de um intermediario de RNA
(Magnius et al., 2020). O genoma do hepadnavirus de gatos domésticos possui
3.187 nucleotideos e difere em mais de 33% de todas as outras espécies virais do
género Ortohepadnavirus, representando, assim, uma nova espécie (Aghazadeh et
al., 2018).

A familia Hepadnaviridae € composta por cinco géneros Parahepadnavirus,
Metahepadnavirus, Herpetohepadnavirus, Avihepadnavirus, e Orthohepadnavirus.
Membros das espécies de Orthohepadnavirus foram identificados em seis ordens de
mamiferos: Carnivora, Eulipotyphla, Rodentia, Artiodactyla, Primatas e Chiroptera
(Koonin et al., 2020).

As espécies virais pertencentes ao Orthohepadnavirus causam
manifestagdes hepaticas nos hospedeiros, como o virus da hepatite B (Hepatitis B
virus - HBV), responsavel por infectar cronicamente 400 milhdes de pessoas e por,
aproximadamente, 80% dos casos de carcinomas hepatocelulares (Sinn et al.,
2014). O hepadnavirus dos gatos domésticos, assim como HBV, realiza a replicagéo
viral no nucleo dos hepatdcitos e apresenta associagdo com hepatites cronicas e
carcinomas hepatocelulares (Pasavento, 2019).

A primeira descricdo de DCH ocorreu em 2018 na Australia, em um gato
eutanasiado em 2016, devido as manifestagdes clinicas apresentadas pelo animal,
associadas a um quadro de linfoma de células grandes e coinfecgao com virus da
imunodeficéncia felina (FIV). O diagndstico foi obtido por detecgdo molecular em
material proveniente da neoplasia. Além desse animal, outros oito gatos (6,5%;
8/123) também foram positivos para DCH em amostras extraidas de sangue total
disponiveis em um biobanco (Aghazadeh et al., 2018).

No que diz respeito a epidemiologia de DCH, na pesquisa de Lanave et al.,
2019, na Italia, o DNA de DCH foi observado em 10,8% (42/390) das amostras de
soro sanguineo de gatos. A presenga deste virus foi observada em 12,4 % (26/209)

das amostras de soro e em 20% (3/15) das amostras hepaticas, na Tailandia


https://pt.wikipedia.org/wiki/Artiodactyla
https://pt.wikipedia.org/wiki/Chiroptera
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(Piewbang et al., 2020). Anpuanandam et al., 2021, observaram positividade em um
total de 12,3% (31/253) das amostras de sangue total e de 14,9% (13/87) das
amostras de figado, na Malasia.

No Japao, o DNA de DCH foi observado em apenas 0,78% (1/128) das
amostras de sangue total (Takahashi et al., 2022). J4 na América do Norte, Stone et
al., 2022, testaram amostras de sangue total (97,8%; 485/496) e amostras hepaticas
(2,2%; 11/496) e apenas uma amostra do grupo testado de sangue total (0,2%;
1/485) foi positiva para DCH. Piewbang et al., 2022 também testaram amostras de
sangue total e amostras hepaticas, obtendo 18,5% (103/557) e 9,2% (11/119) de
positividade para hepadnavirus de gatos domésticos.

Em Hong Kong, amostras de sangue total foram avaliadas e 11,1% (57/513)
foram positivas para DCH (Capozza et al., 2023a). Adiglizel, et al., 2023, na
Turquia, observaram positividade em 3,1% (17/550) das amostras de sangue total,
0,4% (2/550) de soro, 0,4% (2/550) de orgaos e 0,2% (1/550) de efusdo abdominal.
Ja em Taiwan, em 11, 3% (8/71) das amostras de sangue total foi observado o
material genético de DCH (Silva et al., 2023).

O DNA do DCH também foi detectado por Whardani et al., 2023 em 4,7%
(25/532) das amostras de sangue totale em 12,5% (1/8), 1,14% (1/88), 2,54%
(10/394) e 1,65% (3/182) das amostras de swab auricular, nasal, oral e retal,
respectivamente. No Chile, o DNA de DCH foi detectado no soro em 1,67% (2/12)
dos gatos (Choi et al., 2023).

Alguns estudos relataram analogia de DCH com a disseminacao do virus
humano (HBV), por meio de fluidos corporais como sangue, soro, saliva e sémen,
além da transmissao transplacentaria (Capozza et al., 2023b; Lanave et al., 2019;
Wardhani et al., 2023). Porém, em um estudo observacional, dois gatos
naturalmente co-infectados com DCH e retrovirus felinos (FIV e/ou FeLV, em teste
imunocromatografico), apresentaram esfregagos orais, conjuntivais, prepuciais e
retais repetidamente negativos para DCH por PCR (Capozza et al., 2021).

Além dos sinais clinicos associados ao figado, como as hepatites crénicas,
carcinomas hepatocelulares (Pasavento, 2019) e, mais recentemente, a hepatite
linfoplasmocitica crénica em gatos (Piewbang et al., 2022), um estudo descreveu a
infeccdo sistémica por DCH em trés gatos, associada a lesdes inflamatdrias em
varios orgéos, incluindo figado, rim, intestino, coracado e pulmdes (Piewbang et al.,
2020).
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A presenca do virus também ja foi descrita em 2/72 (2,8%) amostras de
efusdo peritoneal de gatos. Um deles apresentou efusdes pericardica, pleural e
peritoneal, juntamente com hepatomegalia e com a presenca de multiplas lesGes
hiperecogénicas difusas por todo o parénquima hepatico, um leve aumento de AST
e ALT também foram observados. O segundo gato possuia histérico de enzimas
hepaticas elevadas. Na data da consulta, a ultrassonografia abdominal revelou a
presenca de peritonite difusa e aumento dos linfonodos, juntamente com a presenca
de efusdo peritoneal, porém, com mudangas nos exames sanguineos, indicando
provavel insuficiéncia hepatica, como hipoalbuminemia, diminuicdo da atividade
enzimatica da ALT e hiperbilirrubinemia (Ratti et al., 2023).

Existe uma divergéncia de opinides sobre a correlagao entre o hepadnavirus
de gatos domésticos e a presenga de linfoma. Beatty et al., 2023 enfatizam a
necessidade de cautela na interpretagao dos resultados obtidos por Piewbang et al.,
2023, acerca da associagdo de DCH com a formagao neoplasica de linfoma. Beatty
et al., 2023 sugere que, outros fatores, ndo considerados por Piewbang et al., 2023,
como (1) a ndo identificagdo de gatos persistentemente infectados, (2) a utilizacao
de linfoma apenas de gatos positivos para o virus no soro e (3) a nao utilizagéo de
tecidos n&o linfomatosos como controle negativo para os testes, podem influenciar
nos resultados encontrados pelos autores.

Apesar da deteccdao molecular de DCH ter ocorrido em poucos animais
(321/3931), algumas caracteristicas foram relacionadas a positividade para este
virus. Apesar dos autores as apresentarem como fatores de riscos, neste estudo
tais aspectos serdo citados como possiveis fatores de risco, uma vez que o numero
de animais positivos para DCH ¢é baixo, ainda ndo é possivel afirmar que sejam
realmente fatores de riscos.

Apbs o primeiro caso de DCH descrito ter sido associado ao FIV (Aghazadeh
et al., 2018), estudos subsequentes corroboraram a associagao entre a infecgao por
hepadnavirus de gatos domésticos e os retrovirus (Lanave et al., 2019; Piewbang et
al., 2020; Anpuanandam et al., 2021). Niveis aumentados de marcadores indicativos
de danos estruturais ou funcionais ao figado, principalmente o aumento da atividade
sérica da enzima alanina aminotransferase (ALT), também ja foram descritos como
consequéncias da infeccdo por DCH (Lanave et al., 2019, Anpuanandam et al.,
2021, Capozza et al., 2023b).
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Além dos testes moleculares para DCH que incluem PCRs Pan-
Hepadnaviridae (Wang et al., 2017) e especificas para DCH (Aghazadeh et al.,
2018), outros autores avaliaram a presenga de hepadnavirus dos gatos domésticos
em determinadas localidades por meio de testes soroldgicos com anticorpo
especifico, baseado no antigeno recombinante do nucleo de hepadnavirus de gatos
domeésticos (Capozza et al., 2023b; Fruci et al., 2022).

Nos ultimos anos, houve um aumento notavel no desenvolvimento de novos
medicamentos para o HBV, com multiplos alvos apresentando propriedades
antivirais promissoras. No entanto, ensaios clinicos maiores e mais prolongados sao
necessarios para avaliar a eficacia desses medicamentos na indugéo de uma cura
completa, sem a presenga de circulagdo viral nos hepatocitos dos humanos
(Phillips; Jagatia; Chokshi, 2022). Até o momento nenhuma pesquisa foi realizada
para avaliar tratamentos de gatos infectados por DCH.

A abordagem preventiva do virus da hepatite B inclui a implementacao de
programas de vacinagao de alcance global, que ja estdo disponiveis ha mais de 30
anos (Nguyen et al., 2020). Como a descoberta de DCH é recente, sdo requeridas
pesquisas adicionais para aprofundar a compreensao do virus, particularmente no
que diz respeito aos aspectos relacionados a sua transmissdo. Novos estudos
acerca da frequéncia, patogenia e transmissao permitirdo a implementagdo de

estratégias de manejo eficazes para prevenir a infecgdo por DCH em felinos.

2 Objetivo

Investigar a ocorréncia de hepadnavirus de gatos domésticos em gatos da

regiao do triangulo mineiro.
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Preventive Veterinary Medicine

Avaliagao molecular da circulagao de hepadnavirus em gatos domésticos do
triangulo mineiro, Brasil

Resumo

Com o crescente aumento do numero de gatos em todo o mundo, faz-se
necessario conhecer a circulagdo de patdégenos emergentes e reemergentes que
podem infectar a espécie. Neste contexto, destaca-se um virus recém-descoberto e
com potencial patogénico a ser mais bem elucidado, o hepadnavirus de gatos
domésticos (Domestic cat hepadnavirus - DCH), um virus DNA, pertencente ao
género Orthohepadnavirus e a familia Hepadnaviridae. Como sua ocorréncia no
Brasil ainda é desconhecida, objetivou-se avaliar a presengca de DCH em gatos.
Foram utilizadas 334 amostras de DNA extraido de sangue total de felinos
domésticos, provenientes do biobanco de um laboratério de investigacao etioldgica,
situado na regido do triangulo mineiro, no estado de Minas Gerais, Brasil. A
deteccdo molecular de DCH foi realizada por meio de Nested-PCR Pan-
Hepadnaviridae e a identificagdo de DNA proviral de FIV e de FelLV foi conduzida
por PCR em tempo real. A populagdo estudada foi composta por gatos de idade
entre 2 a 166 meses e positivos para DNA proviral de FelLV (25,7%; 86/334), FIV
(1,5%; 5/334) e coinfectados por FIV e FeLV (1,5%; 5/334). Além disso, 43,4%
(23/53) dos gatos apresentavam aumento da atividade sérica da enzima hepatica
alanina aminotransferase (ALT). Apesar da populagdo estudada apresentar
possiveis fatores de risco para a infeccdo por DCH, como infecgao por FelLV e
aumento da atividade sérica da ALT, a presencga deste virus nao foi observada na

regiao.

Palavras chave: Doencas Vvirais emergentes; hepatopatia viral felina;

Hepadnaviridae
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1 Introdugao

Domestic cat hepadnavirus (hepadnavirus de gatos domésticos - DCH) € um
virus DNA de dupla fita, pertencente ao género Orthohepadnavirus e a familia
Hepadnaviridae (Magnius et al., 2020). O virus da hepatite B (HBV) é prototipo
deste género e responsavel por infectar cronicamente 400 milhdes de pessoas (Sinn
et al., 2014). Apds o primeiro registro de DCH na Australia, em 2018, a presenga do
virus foi relatada em diversos paises, com ocorréncia variando entre 0,2% (Stone et
al., 2022) a 18,5% (Piewbang et al., 2022).

Figura 1. Distribuicdo mundial da ocorréncia de hepadnavirus de gatos

domésticos em amostras de sangue total ou soro.

Tailandia, 2020 A
12,4% (3) Tailandia, 2022

. 18,5% (7)
Italia, 2019 Tailandia, 2023

EUA, 2022 Japao, 2022
0,2% (6) 0,8% (5)
1,7% (12)
Turquia, 2023 -
3,1% (10) Australia, 2018
6,5% (1)

Fontes: (1) Aghazadeh et al., 2018 (2) Lanave et al., 2019; (3) Piewbang et al., 2020;(4)
Anpuanandam et al., 2021; (5) Takahashi et al., 2022; (6) Stone et al., 2022; (7) Piewbang
et al., 2020; (8) Capozza et al., 2023a; (9) Adiguzel et al., 2023; (10) Silva et al., 2023; (11)
Wardhani et al., 2023; (12) Choi et al., 2023.

Na Oceania e na Europa, as frequéncias moleculares sao relativamente mais
altas quando comparadas as encontradas mais recentemente nas Américas. Na
Oceania a frequéncia variou de 6,5% (8/123) a 18,5% (103/557) (Aghazadeh et al.,
2018; Piewbang et al., 2020; Anpuanandam et al., 2021; Takahashi et al., 20 22;
Piewbang et al., 2022; Capozza et al., 2023a; Silva et al., 2023; Wardhani et al.,
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2023). Na ltalia, a ocorréncia foi de 10,8% (42/390) (Lanave et al.,, 2019). Nas
Américas, apenas dois paises relataram a presenca de DCH até o momento. Os
Estados Unidos da América do Norte com a menor frequéncia descrita (0,2%; 1/496)
(Stone et al., 2022) e o Chile com 1,67% (2/120) (Choi et al., 2023).

Com relagédo as condi¢gdes associadas ao DCH, Lanave et al.,, 2019;
Piewbang et al., 2020; Anpuanandam et al., 2021 observaram associagao entre a
infeccdo por DCH e a infecgao pelos retrovirus felinos. A presenca de elevados
niveis de indicadores de lesbes estruturais ou funcionais no figado, particularmente
observados pelo aumento da atividade sérica da enzima alanina aminotransferase
(ALT), também podem estar relacionados a infeccéo por DCH (Lanave et al., 2019,
Anpuanandam et al., 2021, Capozza et al., 2023b).

Neste contexto, avaliar a presenca de DCH, possibilita a obteng¢ao de novas
informagdes acerca da ocorréncia, principalmente em paises onde a circulagcao
deste virus ainda é desconhecida, como no Brasil. Além disso, estimar a ocorréncia
do patdbgeno em determinada regido, propicia oportunidades para relacionar a
presenca de DCH com seus fatores de risco, como idade, sexo, status para as
retroviroses felinas e alteracbes em exames, como a atividade de enzimas
hepaticas. Portanto, o objetivo do presente estudo foi de avaliar a presenga de

material genético de hepadnavirus de gatos domésticos no triangulo mineiro, Brasil.

2 Material e Métodos

2.1. Amostras e dados dos animais

Neste estudo, foram utilizadas 334 amostras de DNA gendmico extraido de
sangue total de gatos domésticos que estavam armazenadas em ultrafreezer —20°C,
no biobanco do Laboratério de Investigagao Etiolégica Veterinaria da Universidade
Federal de Uberlandia (LIVE Vet-UFU) - Minas Gerais, Brasil. Para o estudo, né&o foi
necessaria aprovagdo do comité de ética animal por se tratar de amostras ja
coletadas (Anexo 1). As amostras foram provenientes de atendimentos veterinarios
do Hospital Veterinario (HV) da UFU e de clinicas e hospitais veterinarios da regiéo,

compreendendo o periodo de janeiro de 2021 a junho de 2023.

Dados epidemioldgicos, como idade (classificados segundo Quimby et al.,
2021), sexo, status para retroviroses (diagnéstico por gqPCR na mesma amostra

testada para DCH) e dados sobre a atividade sérica da ALT foram obtidos dos
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prontuarios dos gatos. Somente foram registrados os dados referentes ao exame
bioquimico realizado na mesma semana da coleta da amostra utilizada para este

estudo.

2.2. Extragao do material genético
A extracdo do material genético foi realizada com o kit Wizard® Genomic
DNA Purification (Promega Biotecnologia), de acordo com o protocolo do fabricante,

a partir de 200 uL de sangue total.

2.3. Controle endégeno

A presenca de inibidores de PCR nas amostras e alguma possivel falha no
processo de extracdo de DNA foram excluidas pela amplificacdo de um fragmento
do gene GAPDH (gliceraldeido-3-fosfato desidrogenase) com 282pb (Birkenheuer et
al., 2003). Para a qPCR, utilizou-se 1X da enzima GoTaq® qPCR Master Mix
(Promega Corporation), 200 nM de cada primer (Tabela 1), 2 yL de DNA e agua
livre de nucleases q.s.p. 10 pL. Amostras de gatos positivas, previamente
estabelecidas no laboratério, foram instituidas como controle positivo para o controle
enddgeno e agua livre de nucleases como controle negativo. As condigdes de qPCR
estabelecidas envolveram uma denaturagéo inicial a 95°C por 30 segundos, seguida
por 30 ciclos a 55°C por 30 segundos e 72°C por 30 segundos, seguido por ciclo de
melting em termociclador em tempo real (Rotor-Gene Q, Qiagen).

2.4. PCR em tempo real (qQPCR) para detecgao de FIV e FeLV

Para PCR em tempo real para detecgdo de um fragmento do gene da
proteina gag de FIV, utilizou-se 1X de GoTag® gPCR Master Mix (Promega
Corporation), 200 nM de cada primer (Tabela 1), 5 yL de DNA e agua livre de
nucleases q.s.p. 20 yL. Foram utilizados primers previamente descritos (Padovani,
2017), com modificagdes do primer antisenso de FIV para este estudo.

Ja para reacado de FelV, para deteccdo da regido U3 da LTR, utilizou-se
primers descritos em literatura (Tabela 1). A reacao constituiu-se de 1X de GoTag®
gPCR Master Mix (Promega Corporation), 500 nM de cada primer (Tabela 1), 4 uL
de DNA e agua livre de nucleases q.s.p. 20 L.

A ciclagem térmica de ambas as reagdes consistiu na ativagdo da DNA

polimerase a 95°C por 15 segundos e 45 ciclos de denaturagao a 60°C por 1 minuto
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e extensdo a 72°C por 30 segundos, seguido por um ciclo de melting em
termociclador em tempo real (Rotor-Gene Q, Qiagen).

Os controles positivos foram instituidos com uso de amostras de gatos que
testaram positivo para ambos os virus, previamente estabelecidas no laboratério, e

agua livre de nucleases, como controle negativo.

2.5. Nested-PCR convencional para detec¢ao do gene da polimerase

A Nested-PCR convencional para detecgdo do gene da polimerase das
espécies virais pertencentes a familia Hepadnaviridae foi realizada com
oligonucleotiedos previamente descritos (Wang et al., 2017). Para a PCR, utilizou-se
a enzima DreamTaq® Green PCR Master Mix (ThermoFisher Scientific), 500 nM de
cada primer (Tabela 1), 2,5 yL de DNA e agua livre de nucleases q.s.p. 25 uL. Foi
utilizado como controle positivo o virus da hepatite B (HBV), cordialmente cedido
pelo Dr. Jodo Renato Rebello Pinho (Hospital Israelita Albert Einstein) e agua livre
de nucleases como controle negativo. Para Nested-PCR utilizou-se a mesma
enzima, 500 nM de cada primer (Tabela 1), 2 uL de produto amplificado da PCR e
agua livre de nucleases q.s.p. 25 L.

As condigdes de ciclagem, da PCR e Nested-PCR incluiram uma
denaturagao inicial a 95°C por 2 minutos, seguida por 45 ciclos a 48°C (PCR) ou
50°C (Nested-PCR) por 30 segundos e 72°C por 40 segundos, com uma extensao
final de 72°C por 4 minutos.

Os produtos amplificados, juntamente com um marcador de peso molecular
[BH 100pb DNA ladder H3 RTU, Bio-Helix], o controle positivo e o controle negativo,
foram dispostos em um gel de agarose 1,5% com corante SYBR® Safe DNA Gel
Stain (ThermoFisher Scientific) diluido a 1:10.000. Em seguida, os produtos foram
submetidos a eletroforese em cuba horizontal com solugdo tampao TBE, pH 8,0
(Tris-borato 0,045M: EDTA 0,001M). O gel de agarose foi visualizado sob luz

ultravioleta e a imagem obtida foi fotodocumentada (L-PIX Touch, Loccus).
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Tabela 1 — Descricdo dos primers utilizados para detecgédo de gliceraldeido-
3-fosfato desidrogenase (GAPDH), hepadnavirus de gatos domésticos (DCH -
pertencente a familia Hepadnaviridae), virus da imunodeficiéncia felina e virus da

leucemia felina

PCR Identificagao Sequéncia (5’ - 3’) Referéncia
Pan- Primer HBV-pol-F1 TAGACTSGTGGTGGACTTCTC
Hepadnaviridae | (foward)
(PCR)
Pan- Primer HBV-pol-R2 CATATAASTRAAAGCCAYACAG
Hepadnaviridae | (reverse)
(PCR) Wang et al.,
Pan- Primer HBV-pol-F2 AGTRAAYTGAGCCAGGAGAAAC 2017)

Hepadnaviridae | (foward)
(Nested-PCR)

Pan- Primer HBV-pol-R1 TGCCATCTTCTTGTTGGTTC
Hepadnaviridae | (reverse)
(Nested-PCR)

FelLV (gPCR) Primer FeLV-U3-exo-F AACAGCAGAAGTTTCAAGGCC

(foward) Tandon et al.,
FeLV (QPCR) Primer FeLV-U3-exo- TTATAGCAGAAAGCGCGCG 2005
R (reverse)
FIV (gPCR) %Ig&/a-er) RTGGTTYACAGCCTTYTCDGC Padovani, 2017
FIV (gPCR) gFIV-R GGTACGATCATAYTCWGCTGTCA | Modificado de
(reverse) Padovani,
2017 para este
estudo
GAPDH GAPDH-F CCTTCATTGACCTCAACTACAT
(qPCR) Birkenheuer et
GAPDH GAPDH-R CCAAAGTTGTCATGGATGACC al., 2003

(gPCR)

Fonte: A autora.
PCR: reacdo em cadeia pela polimerase; qPCR: reagdo em cadeia pela polimerase em tempo real.

2 Resultados

Dentre os animais estudados, 50% (167/334) eram machos e 50% (167/334)
eram fémeas. Com relacao a idade, 26,6% (89/334) eram filhotes (menos de 1 ano),
60,7% (203/334) eram adultos jovens (entre 1 e 6 anos), 8,9% (30/334) eram
adultos maduros (entre 7 e 10 anos) e 3,5% (12/334) eram idosos (com mais de 10
anos).

Apenas 15,9% (53/334) dos prontuarios dos animais apresentavam o0s
resultados dos exames bioquimicos com informacées sobre ALT. O aumento da
atividade sérica de ALT foi observado em 43,4% (23/53) (variagéo de 84 U/L a 430

U/L) dos gatos em que este parédmetro estava disponivel. O valor maior que 83 U/L
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(Weiss et al., 2010) foi utilizado como parametro para determinar um aumento da
atividade sérica de ALT.

Com relacdo as reagdes de controle enddgeno, todas as amostras que
apresentaram aumento exponencial da curva de amplificagdo e valor de 87°C na
curva de melting foram consideradas positivas.

Para as reacdes de FIV e FelLV, ao final dos 45 ciclos, as amostras foram
consideradas positivas quando apresentaram aumento exponencial da curva de
amplificagdo e valor especifico para temperatura de melting de 77°C e 85°C, para
FIV e FelLV, respectivamente. Para qPCR de FelLV, 25,7% (86/334) amostras foram
positivas, ja FIV, 1,5% (5/334) de positividade e 1,5% (5/334) estavam coinfectados
por FIV e FelV.

Para interpretacdo da Nested-PCR para detec¢ao do gene da polimerase das
espécies virais pertencentes a familia Hepadnaviridae, a banda observada no gel de
agarose foi comparada com o marcador de peso molecular e com o controle positivo

(258pb). Nenhuma amostra foi positiva.

3 Discussao e Conclusao

Até o momento, a distribuicdo por sexo e por idade nao foi identificada como
um fator de risco para a infeccdo por DCH. No que se refere a idade, na Malasia,
64,5% (20/31) (Anpuanandam et al., 2021) dos gatos positivos possuiam mais de
dois anos de idade. Em outros paises, a associagao entre a infecgao e a faixa etaria
ndo foi estatisticamente relevante (Lanave et al., 2019; Piewbang et al., 2020; Stone
et al., 2022; Takahashi et al., 2022). Nesta pesquisa, mesmo com 50% (167/334) de
machos e 50% (167/334) de fémeas e com 60,7% (203/334) dos gatos sendo
adultos jovens a presenga de DCH nao foi observada.

O primeiro caso de DCH publicado foi em um individuo imunocomprometido
com status positivo para FIV e, no mesmo trabalho, 75% (6/8) dos animais que
testaram positivo para DCH, estavam coinfectados com FIV (Aghazadeh et al.,
2018). Estudos posteriores também relacionaram a infec¢gdo por DCH aos retrovirus
(Lanave et al., 2019; Piewbang et al., 2020; Anpuanandam et al., 2021).

No estudo realizado por Lanave et al., 2019, quase metade (45,2%; 14/31)
dos gatos positivos para DCH na PCR apresentava co-infecgao pelos retrovirus (FIV

elou FelLV), porém sem informagcdo do método diagndstico. Na Tailandia, 73,0%
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(19/26) das amostras positivas para DCH também apresentavam provirus de FIV
elou FelLV, sendo um gato (1/26) coinfectado por FIV, FeLV e DCH (Piewbang et al.,
2020).

Anpuanandam et al., 2021 observaram coinfeccédo entre DCH e FIV e/ou
FeLV em 19,35% (6/31) das amostras, com o diagndstico das retroviroses por point-
of-care (POC) de antigeno de FelLV e anticorpos de FIV (GenBody, Korea). Nos
Estados Unidos da América do Norte, gatos de abrigos com uma ocorréncia alta de
FIV (12,0%; 58/485) e gatos de uma residéncia com infec¢gées progressivas por
FeLV (11,7%; 57/485) foram testados, sem informagdo do método diagnéstico para
os retrovirus, mas com nenhuma (0/55) amostra positiva para DCH (Stone et al.,
2022).

O gato positivo para DCH no estudo conduzido por Takahashi et al., 2022
(0,78%; 1/128), foi negativo para FIV e FelLV. As outras amostras testadas
negativas para DCH n&o receberam status para as retroviroses. Capozza et al.,
2023a, nao avaliaram o status para FIV e FelLV dos animais.

No Chile, o status de FIV e FeLV foi estabelecido através de PCR e RT-PCR
para FeLV e POC (SNAP FIV/FeLV combo IDEXX). Com relagdo ao provirus de
FelLV, 14,1% (17/120) dos gatos foram positivos e com relagdo aos anticorpos de
FIV, 2,5% (3/120) demonstraram positividade. Nenhum dos gatos positivos para
DCH (2/120) eram coinfectados com FIV ou FeLV (Choi et al., 2023).

Neste estudo, todos os animais receberam status para provirus de FIV e
FeLV. A frequéncia de FIV foi baixa (3%; 10/334) quando comparada a frequéncia
de FelLV, que ultrapassou 25% da populagéo estudada (27,2%; 91/334). Apesar das
frequéncias de retrovirus terem sido maiores do que as encontradas no outro estudo
realizado na América do Sul, no Chile (Choi et al., 2023), nesta populacdo, nao foi
observado a presenga de hepadnavirus de gatos domésticos.

Em um estudo conduzido na Italia, 6,8% (3/44) dos gatos positivos para DCH
possuiam anormalidades bioquimicas potencialmente condizentes com doenca
hepatica (como aumento de ALT). J& um gato (1,9%; 1/52) positivo para DCH
pertencia ao grupo sem anormalidades bioquimicas condizentes com les&do hepatica
(Scavone et al., 2022).

No estudo realizado por Lanave et al., 2019, também observaram que gatos

com viremia por DCH provavelmente irdao apresentar valores elevados de ALT.
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Foram analisados 20 (47,6%; 20/42) resultados de exames dos pacientes, incluindo
hemograma e bioquimicos, e, niveis aumentados de marcadores indicativos de
danos estruturais ou funcionais no figado [aspartato aminotransferase (AST), ALT,
fosfatase alcalina (FA), gamaglutamiltranspeptidase (GGT) e bilirrubina total]

estavam presentes em 10/20 (50%) dos gatos.

Para Anpuanandam et al.,, 2021, 52,2% (12/23) dos gatos positivos para
DCH, apresentaram ALT aumentada, demonstrando que gatos com ALT alterada
tém 21% de chances a mais de ter uma amostra de sangue positiva para DCH.
Apenas um aumento da ALT maior que 95 U/L, foi considerado (Anpuanandam et
al., 2021), se a referéncia maxima da enzima fosse considerada até 83 U/L (Weiss
et al., 2010), como neste estudo, as chances de amostras positivas para DCH
poderiam ser ainda maiores, ja que um pequeno aumento da atividade de ALT nos

gatos pode sugerir lesdo hepatica (Scott, 2008).

Na pesquisa observacional realizada por Capozza et al., 2021, um dos gatos,
que permaneceu infectado por DCH, manteve os niveis de ALT sérica aumentada,

durante os 11 meses de pesquisa, com cinco testes positivos para DCH.

Neste estudo, embora uma parcela da populacédo (43,4%; 23/53) apresentou
elevagdo na atividade sérica de ALT, aumentando as chances de observagéo de

animais infectados com DCH, a presenca do virus nao foi detectada.

Outros estudos utilizaram amostras hepaticas para testes moleculares
(Pesavento et al., 2019; Piewbang et al., 2020, 2022) e sorologia para anticorpos
especificos para DCH como método diagndstico (Capozza et al., 2023b; Fruci et al.,
2022). Neste trabalho, ndo foram avaliadas amostras de figado ou a prevaléncia de

anticorpos na populagao de gatos.

A presenca de DNA Pan-Hepadnaviridae nao foi detectada na regiao do
triangulo mineiro, Brasil, por meio da analise de amostras sanguineas de gatos
domésticos, utilizando a técnica de Nested-PCR. Em estudos subsequentes, a
ampliagdo da cobertura geografica para abranger diferentes regides do pais, assim
como o aumento do tamanho amostral, pode fortalecer os resultados deste estudo
ou potencialmente revelar a circulacdo do virus em territério nacional.

Adicionalmente, a inclusdo de amostras de tecido hepatico e a utilizacdo de
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abordagens além da PCR, como a analise da frequéncia de anticorpos-DCH na
populagao felina, podem fornecer entendimentos adicionais sobre a exposicdo dos

gatos ao virus e suas possiveis repercussdes na saude da espeécie.
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GUIDE FOR AUTHORS

Preventive Veterinary Medicine's Editors and reviewers wuse several published guidelines for
reporting stamdards; the websites are listed in the Appendix to this Guide for Authors.
Conformation to these reporting standards allows our Editors and reviewers to judge the guality and
originality of your work; conformation also offers readers sufficient information to judge the relevance
of your study to the readers’ own situations. Omission of substantive ibems from relevant guidelines
for reporting standards is sufficient reason to reject your manuscript. Thus, we highly encourage
you to review this Guide for Authors and the relevant suggested website for your study.
You must append (to your initital manuscript submission) a copy of the relevant checklist{s)
from listed websites such as STARD or REFLECT but mot cur own Guide for Authors. On the checdklist,
indicate the items you consider to be addressed within your paper. It remains the responsibility of
the reviewers and Editors to decide whether the manner in which you addressed the checklist items
is adequate for publication in Preventive Veterinary Medicine.

Types of contribution Original research papers (Regular Papers)Review articles Short
communications Letters to the Editor Commentary Origingl research papers should report the results
of original research. The material should not have been previously published elsewhere, except in
a preliminary form.

Rewiew articles should cover subjects falling within the scope of the journal which are of active current
imterest.

4 Short Communication is a concse but complete description of a limited investigation, which will
not be incleded in a later paper. Short Communications should be as completely documented, both
by reference to the literature and description of the experimental procedures employed, as a regular
paper. They should mot oocupy more than 6 printed pages (about 12 manuscript pages, incleding
figures, tables and references]).

letters to the Editor offering comment, or useful critigue on material published in the journal are
welcomed. The decision to publish submitted letters rests purely with the Editor-in-Chief. Any letter
received, and approved for publication, will be sent to the Cormesponding Author of the paper to which
it refers for a response. Both letter and response (if received) will then be published together. It is
hoped that the publication of such letbers will permit an exchange of views which will be of benefit
to both the journal and its readers.

A Commentary paper may inclede research, application, demonstration, and/or teaching components.
It should not exceed 1,000 words (not counmting references, tables, and figures). It should be
supported with scientifically logical evidence, publications, and/or professional observations. It is the
responsibility of the contributor(s) to ensure that the language of the submission is at a high-guality,
professional level of English (or peer review may not be possible).

BEFORE YOU BEGIN

Ethics in publishing
Please see our information on Ethics in publishing.

Ethics in Animal Experimantation

Circumstances relating to animal experimentation must meet the International Guiding
Principles for Biomedical Research Involving Animals as issued by the Council for the
International Organizations of Medical Sciences. They are obtainable from: Executive Secretary
C.LOM.S, oo WHOD, Via Appia, CH-1211 Genewva 27, Switzerland, or at the following URL:
hittp: f fwww.cioms.chfpublicationsfguidelines/ 1985 _texts of guidelines.hitm. Unnecessary cruelty in
animal experimentation is not acceptable to the Editors of Preventive Veterinary Medicine.

Studies in humans and animals

If the work inwvolves the use of human subjects, the author should ensure that the work described
has been carried out in accordance with The Code of Ethics of the World Medical Association
{Dreclaration of Helsinki) for experiments involving humans. The manuscript should be in line with the
Recommendations for the Conduct, Reporting, Editing and Publicabion of Scholardy Work in Medical
Journals and aim for the inclusion of representative human populabions (sex, age and ethnicity) as
per those recommendations. The terms sex and gender should be used correctly.

Authors should include a statement in the manuscript that informed consent was obtained for
experimentation with human subjects. The privacy rights of human subjects must always be cbserved.

AUTHOR INFORMATION PACK 11 Mar 2023 www_elsevier.comflocate/prevetmed 4

41



All animal experiments should comply with the ARRIVE guidelines and should be carried out in
accordance with the UK. Animals {Scientific Procedures) Act, 1986 and associated guidelines, EL
Directive 2010/63/EU for animal experiments, or the Mational Research Council's Guide for the Care
and Use of Laboratory Animals and the authors should cleary indicabe in the manwscript that such
guidelines have been followed. The sex of animals must be indicated, and where appropriate, the
influence (or association) of sex on the results of the study.

I'nformed consent and patient details

Shudies on patients or volunteers reguire ethics committee approval and informed consent, which
shiould be documented in the paper. Appropriate consents, permissions and releases must be obtained
where an author wishes to include case details or other personal information or images of patients
and any other individuals in an Elsevier publication. Written consents must be retained by the author
but copies should not be provided to the journal. Only i specifically reguested by the journal in
exceptional cirmumstances (for example if a legal issue arises) the author must provide copies of the
consents or evidence that such consents have been obtained. For more information, please review the
Elsevier Policy on the Use of Images or Personal Information of Patients or other Individuals. Unless
you have written permission from the patient {or, where applicable, the nest of kin), the personal
details of any patient included in any part of the article and in any supplementary materials (inclheding
all illustrations and wideos) must be remowved before submission.

Declaration of interast

All authors must disclose amy financial and personal relationships with other people or organizations
that could inappropriately influence (bias) their work. Examples of potential competing interests
incdlude employment, consultancies, stock ownership, honoraria, paid expert testimony, patent
applications/registrations, and grants or other funding. Awthors must disclose any interests im two
places: 1. A summary declaration of interest stabement in the title page file {if double anonymized) or
the manuscript file {if single anonymized). If there are no interests to dedare then please state this:
'Declarations of interest: none’. 2. Detailed dischosures as part of a separate Declaration of Interest
form, which forms part of the journal’s official records. It is important for potential interests to be
declared in both places and that the information matches. More information.

Submission declaration and verification

Submission of an article implies that the work described has not been published previously (except in
the form of an abstract, a published lecture or academic thesis, see "Multiple, redundant or concurrent
publication” for more information), that it is not under consideration for publication elsewhere, that
its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
Emglish or in any other language, induding electronically without the written consent of the copyright-
holder. To werify compliance, your article may be checked by Crossref Similarity Check and other
originality or duplicate checking software.

Preprnts

Please note that preprints can be shared anywhere at any time, in line with Elsevier's sharing policy.
Sharing your preprints e.g. on & preprint server will not count as prior publication (see 'Multiple,
redundant or concurrent publication' for more information).

Preprint posting on 5S5RN

In suppart of Open Science, this journal offers its authors a free preprint posting service. Preprints
provide early registration and dissemination of your research, which facilitates early citations and
collaboration.

Dwring submission to Editorial Manager, you can choose to release your manuscript publicy as a
preprint on the preprint server SSEMN once it enters peer-review with the journal. Your choice will have
no effect on the editorial process or outcome with the journal. Please note that the comesponding
awuthor ks expected to seek approval from all co-authors before agreeing to release the manuscoript
publicly om S5RN.

You will be notified via email when your preprint is posted online and a Digital Object Identifier (DOI)
is assigned. Your preprint will remain globally available free to read whether the journal accepts or
rejects your manuscripk.

For more information about posting bo S5AN, please consult the S5RN Terms of Use and FAGS.
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Use of inclusive language

Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to differences,
and promotes egual opportunities. Content should make no assumptions about the beliefs or
commitments of any reader; contain nothing which might imply that one individual is superior to
another an the grounds of age, gender, race, ethnicity, culture, sexual orientation, disability or health
condition; and use inclusive language throwghout. Authors should ensure that writing is free from bias,
stereotypes, slang, reference to dominant culbure andfor cultural assumptions. We adwvise to seek
gender neutrality by wsing plural nouns {"clinicians, patients/clients") as default/wherever possible
to awoid using “he, she,” or "hefshe.” We recommend awoiding the use of descriptors that refer
to personal attributes such as age, gender, race, ethnicity, culture, sexual orientation, disability or
health condition unless they are relevant and valid. When ooding terminalogy is used, we recommend
to avoid offensive or exclusionary terms such as "master”, "slawve”, "blacklist® and “whitelist®. We
suggest using albermatives that are more appropriate and (self-) explanatory such as "primary”,
"serondary”, "blocklist” and "allowlist”. These guidelines are meant as a point of reference to help
identify appropriate language but are by no means exhaustive or definitive.

Reporting sex- and gender-based analyses

Reporting guidance o . . .

For research imvolving or pertaining to humans, animals or eukaryotic cells, investigators should
integrate sex and gender-based analyses (SGBA) into their research design according to funder/
sponsor reguirements and best practices within a field. Authors showld address the sex andfor gender
dimensions of their research in their artide. In cases where they cannot, they should discuss this
as a limitation to their research’s generalizability. Importantly, authors should explicitly state what
definitions of sex and/or gender they are applying to enhance the precision, rigor and reproducibiliby
of their research and to avoid ambiguity or conflation of terms and the constructs to which they
refer (see Definitions section below). Authors can refer to the Sex and Gender Equity in Researnch
(SAGER) guidelines and the SAGER guidelines checklist. These offer systematic approaches to the use
and editonal review of sex and gender information in study design, data analysis, outcome reporting
and research interpretation - however, please note there is no single, universally agreed-upon set of
guidelines for defining sex and gender.

Definitions

Sex generally refers to a set of biodogical attributes that are associated with physical and physiological
features {e.g., chromosomal genotype, hormonal kevels, internal and external anatomy ). A binary sex
categorization (maleffemale) is usually designated at birth {"sex assigned at birth"), most often based
solely on the visible external anatomy of a newborn. Gender generally refers to socially constructed
roles, behaviors, and identities of women, men and gender-diverse people that occcur in a historical
and cultural context and may vary across societies and over time. Gender influences how people view
themselves and each other, how they behawve and interact and how power is distributed in socety. Sex
and gender are often incorrectly portrayed as binary (female/male or woman/man) and unchanging
whereas these constructs actually exist along a spectrum and include additional sex categorizations
and gender identities such as people who are intersex/have differences of sex development (D50] or
identify as mon-binary. Moreover, the terms "sex” and "gender” can be ambiguwous—thus it is important
for authors to define the manner in which they are used. In addition to this definition guidance and
the SAGER guidelines, the resources on this page offer further insight around sex and gender in
reseanch studies.

Authorship
All authors should have made substantial contributions to all of the following: (1) the comception and
design of the stwdy, or acguisition of data, or analysis and interpretation of data, (2) drafting the
articke or revising it critically for important intellectual content, (3) final approval of the version to
be submitted.

Changes to authorship

Authors are expected to consider carefully the list and order of authors before submitting their
manuscript and provide the definithve list of authors at the time of the original submission. Any
addition, deletion or rearrangement of author names in the authorship list should be made only
before the manuscript has been accepted and only if approved by the journal Editor:. To request such
a chamge, the Editor must receive the following from the corresponding awthor: (a) the reason
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for the change in author list and {b) written confirmation (e-mail, letber) from all authors that they
agree with the addition, removal or rearrangement. In the case of addition or removal of authors,
this imcludes confirmation from the author being added or remowved.

Only in excepbional circumstances will the Editor consider the addition, deletion or rearrangement of
authors afber the manuscript has been accepted. While the Editor considers the request, publication
of the manuscript will be suspended. If the manuscript has already been published in an online issue,
amy requests approved by the Editor will result in a corrigendum.

Article transfer senvice

This journal uses the Elsevier Article Transfer Service to find the best home for your manuscript. This
means that if an editor feels your manuscript is more suitable for an alternative journal, you might
be asked to consider transferring the manuscript to such a journal. The recommendation might be
provided by a Journal Editor, a dedicated Scientific Managing Editor, a tool assisted recommendation,
or 8 combination. If you agree, your manuscript will be transferred, though you will have the
opportunity to make changes to the manuscript before the submission is complete. Please nobe that
your manuscript will be independently reviewed by the new joumal. More information.

Copyrigit

Upon acceptance of an article, authors will be asked to complete a "Journal Publishing Agreement’ (see
mare imformation on this). An e-mail will be sent to the corresponding author confirming receipt of
the manuscript together with a Journal Publishing Agreement’ form or a link to the online version
of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for inkernal
drculation within their institwbions. Permission of the Publisher is reguired for resale or distribution
outside the insttution and for all other derivative works, including compilations and translations. If
excerpts from other copyrighted works are inclueded, the author{s) must obtain written permission
from the copyright owners and oredit the source(s) in the article. Elsevier has preprinted forms for
use by authors in these cases.

For gold open access articles: Upon acceptance of am article, authors will be asked to complete a
'License Agreement’ {more information). Permitted third party reuse of gold open access articles is
determined by the author's choice of user license.

Author rights
As an author you [or your employer or instibution) hawve certain rights to reuse your work, More
information.

Elsevier supports responsible sharing
Fimd out how you can share your research published in Elsevier journals.

Role of the funding source

You are requested to identify who provided financial support for the conduct of the research and/or
preparation of the articke and to brefly describe the role of the sponsor(s], if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the decision to
submit the article for publication. If the funding sowrce(s) had no such involvement, it is recommended
to state this.

Opai accass
Please visit our Open Access page for more information.

Elsevier Researcher Academy

Ressarcher Academy k5 a free e-leaming platform designed to support early and mid-career
researchers throughout their research journey. The "Leamn” environment at Researcher Academy
offers several interactive modubes, webinars, downloadable guides and resources to guide you through
the process of writing for research and going through peer review. Feel free to use these free resources
to improve your submission and nawvigate the publication process with ease.

Language (usage and editing services)

Please write your text in good English [American or British usage is accepbed, but not a3 micture of
these). Authors whose native language is not English are sbrongly advised to have their manuscripts
checked by an English-speaking colleague prior to submission. Alternatively they may wish to use
the English Language Editing service available from Elsevier's Web5hop or visit owr customer support
site for more information.
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Submission

COur online submission sysbem guides you sbtepwise through the process of entering your article
details and wploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files (e.g., Word, LaTeX) are reguired to typeset your article for
fimal publication. All correspondence, including motification of the Editor's decision and reguests for
revision, is sent by e-mail.

Lubmit your article

Please submit your article wia https://www.editorialmanager. com/ prevet/default. aspx.

PREPARATION

Quanas
For guestions about the editorial process (including the stabus of manuscripts under review) or for
technical suppart on submissions, please visit our Support Cenber.

Peer review

This journal operates a double anonymized review process. All contributions will be initially assessed
by the editor for suitability for the journal. Papers deemed suitable are then typically sent to a
minimum of two independent expert reviewers to assess the scientific guality of the paper. The Editor
is responsible for the final dedskon regarding acceptance or rejection of articles. The Editor's decision
is final. Editors are mot imvolved in decisions about papers which they have written themselves or have
been written by family members or colleagues or which relate to products or services in which the
editor has an interest. Any such submission is subject to all of the journal’s usual procedures, with
peer review handled independently of the relevant editor and their research groups. More information
on types of peer raview.

Lise of word processing software

It is important that the file be saved in the native format of the word processor used. The bext
shiould be in single-column format. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. In particular, do not wuse the word
processor's options to justify text or to hyphenate words. However, do use bold face, italics, subscripks,
superscripts etc. When preparing tables, if you are using a table grid, use only one grid for each
individual table and not a grid for each row. If no grid is used, use tabs, not spaces, to align columns.
The electronic text should be prepared in a way wery similar to that of conventional manusoripts (see
also the Guide to Publishing with Elsevier). Note that sounce files of figures, tables and text graphics
will be required whether or not you embed your figures in the text. See also the section on Electronic
artwork.

To avoid unnecessary errofs you are strongly advised to use the "spell-check’ and 'grammar-check’
functions of your word processor.

Manuscripts should have numbered lines, with wide margins and double spacing throughout, i.e.
also for abstracts, footnotes and references. Every page of the manuscript, including the title
page, references, tables, etc., should be numbered. However, in the text no reference should
be made to page numbers; if necessary one may refer to sections. Avold excessive usage of i@lics
to emphasize part of the text.

Article structure

Lubdivision - unnumbered sections

Diivide your articke imbo dearly defined sections. Each subsection is given a brief heading. Each heading
shiould appear on its own separate line. Subsections should be used as much as possible when oross-
referencing text: refer to the subsection by heading as opposed to simply the text’.

Introduction
State the objectives of the work and provide an adeguate background, avoiding a detailed literature
survey or a summary of the results.

Material and methods

Provide sufficient details to allow the work to be reproduced by an independent researcher. Methods
that are already published should be summarized, and indicated by a reference. If quoting directly
from a previously published method, use guotation marks and also cite the source. Any modifications
to existing methods should also be described.

Results
Results should be clear and concisa.
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Discussion
This should explore the significance of the results of the work, not repeat them. A combined Results
and Discussion section is often appropriate. Awvoid extensive citations and discussion of published
literature.

Conclusions
The main cenclusions of the study may be presented in a short Conclusions section, which may stand
alone or form a subsection of a Discussion or Results and Discussion section.

Essential title page information

« Title. Concise and informative. Titles are often used in information-retrieval systems. Awvoid
abbreviations and formulae where possible.

+ Author names and affiliations. Please dearly indicate the givem name(s) and family name(s)
of each author and check that all names are acourately spelled. You can add your name bebaeen
parentheses in your own script behind the English transliteration. Present the authors® affiliation
addresses (where the actual work was done) below the names. Indicate all affiliations with a lower-
case superscripk letter immediately after the author's name and in front of the appropriate address.
Provide the full postal address of each affiliation, including the country name and, if available, the
e-mail address of each author

« Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. This responsibility includes answering any future gueries about
Methodology and Materals. Ensure that the e-mail address is given and that contact details
are kept up to date by the corresponding author.

+ Present/permanent address. If an author has moved since the work described in the article was
done, or was visiting at the time, a "Present address’ {or 'Permanent address") may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliaton address. Superscript Arabic numerals are used for such footnotes.

Highlights

Highlights are optional yet highly encouraged for this journal, as they increase the discoverability of
your article via search engines. They consist of a short collection of bullet points that capture the
nowvel results of your research as well as new methods that were used duning the study (if any). Please
hawe a look at the examples here: example Highlights.

Highlights should be submitted in a separate editable file in the online submission system. Please
use "Highlights' in the file name and include 3 to 5 bullet points (maximum 85 characters, inclueding
spaces, per bullet point).

Abstract

4 concise and factual abstract is required. The abstract should stabte briefly the purpose of the
research, the principal results and major conclusions. An abstract is often presented separately from
the article, so it must be able to stand alone. For this reason, References should be avoided, but if
essaential, then cite the authon(s) and year(s). Also, non-standard or uncommon abbreviations should
be awvoided, but if essential they must be defined at their first mention in the abstract itself.

Your abstract should not be longer than 400 words.

Keywords

Immediately after the abstract, provide a maximum of & keywords, using British spelling and avoiding
general and plural terms and multiple concepts {avoid, for example, ‘and’, "of'). Be sparing with
abbreviations: only abbreviations firmly established in the field may be eligible. These keywords will
be used for indexing purposes.

Abbreviations

[Define abbreviations that are not standard in this field in a footnote to be placed on the first page
of the article. Such abbreviations that are unavoidable in the abstract must be defined at their first
mention there, as well as in the footnote. Ensure consistency of abbreviations throughout the article.

Acknowledgements

Collate acknowledgements in a separate section at the end of the article before the references and do
niot, therefore, inclede them on the title page, as a footnote to the title or otherwise. List here those
individuals who provided help during the research [e.g., providing language help, writing assistance
or proof reading the article, etc. ).
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Formatting of funding sowrces
List funding sources in this standard way to facilitate compliance to funder's requirements:

Fumding: This work was supported by the National Institutes of Health [grant numbers xooe, yyyy):
thie Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes
of Peace [grant number aaaa).

It is not necessary to include detailed descriptions on the program or type of grants and awards. When
funding is from a block grant or other resources available to a university, college, or other research
imstitution, submit the mame of the institute or organization that provided the funding.

If na funding has been provided for the research, it is recommended to include the following sentence:

This research did not receive any specific grant from funding agencies in the public, commercial, or
niot-for-profit sectors.

Linits

Follow internationally accepbed rules and conventions: use the international system of units (SI). If
other units are mentioned, please give their equivalent in 51.

Nomenclature

1. Authors and editors are, by general agreement, obliged to accept the rules gowemning biological
nomenclature, as laid down im the International Code of Botanical Nomenclature, the International
Code of Momenclature of Bacteria, and the International Code of Zoological Momenclature.

2. All biotica {crops, plants, insects, birds, mammals, etc.) should be identified by their scientific
names when the English term is first used, with the exception of common domestic animals.

3. All biocides and other organic compounds must be identified by their Geneva names when first
used in the text. Active ingredients of all formulations should be likewise identified.

4. For chemical momenclature, the conventions of the Imternational Union of Pure and Applied
Chemistry and the official recommendations of the IUPAC-IUB Combined Commission on Biochemical
Momenclature should be followed.

Formuize

1. Give the meaning of all symbaols immediately after the equation in which they are first used.

2. For simple fractions use the solidus (/) instead of a horizonkal line.

3. Egquations should be numbered serially at the right-hand side in parentheses. In general only
equations explicitly referred to in the text need be numbered.

4. The use of fractional powers instead of root signs is recommended. Powers of e are often more
conveniently denobed by exp.

5. In chemical formulae, valence of ions should be given as, e.g. Ca2+ , not as Ca++.

6. Isotope numbers should precede the symbaols, e.g. 180.

7. The repeated writing of chemical formulae in the text is to be avoided where reasonably possible;
instead, the name of the compound should be given in full. Exceptions may be made in the case of
a wvery long name oocurring wvery frequently or in the case of 3 compound being described as the end
product of a gravimetric determination (e.g. phosphate as P205).

Footnotes

Footnotes should be used sparingly. Number them consecutively throughout the artide. Many word
processors can build footnotes into the text, and this feature may be used. Otherwise, please indicate
thie position of foobnotes in the text and list the footnotes themselves separately at the end of the
article. Do not indude footnotes in the Reference list.

Artwork

Electronic artwork

General points

* Make sure you wse uniform bettering and sizing of your criginal artwork.

« Embed the used fonts if the application provides that option.

* Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman, Symbal, or
use fonts that look similar.

« Number the illustrations according to their sequence in the text.

« Use a |logical naming convention for your artwork files.

« Provide captions to illustrations separately.

« Size the illustrations close to the desired dimensions of the published version.
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» Submit each illustration as a separate file.
» Ensure that color images are accessible to all, induding those with impaired color vision.

A detailed guide on electronic artwork is available.

You are urged to visit this site; some excerpts from the detailed information are given here.
Formats

If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint, Excel) then
please supply 'as is' in the native dooument format.

Regardless of the application used other tham Microsoft Office, when your electronic arbwork is
fimalized, please "Save as’ or convert the images to one of the following formats (note the resolution
reguirements for line drawings, halftomes, and line/halftone combinations given below):

EPS [or PDF): Vector drawings, embed all used fonts.

TIFF {or JPEG): Codor or grayscale phobographs (halftones), keep to @ minimum of 300 dpi.

TIFF (or IPEG): Bitmapped {pure black & white pixels) line drawings, keep to a minimum of 1000 dpi.
TIFF {or JPEG): Combinations bitmapped line/half-tone {cobor or grayscale), keep to a minimum of
500 dpi.

Please do not:

» Supply files that are optimized for screen use (e.qg., GIF, BME, PICT, WPG); these typically have a
low number of pixels and limited set of colors;

» Supply files that are too low in resolution;

» Submit graphics that are disproportionately large for the content.

Color arfwork

Please make sure that artwork files are in an acceptable format (TIFF {or JPEG), EPS [or POF) or
MS Office files) and with the correct resclution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear
in oolor online {e.g., Sciencelirect and other sibes) in addition to color reproduction in print. Further
information on the preparation of electronic artwork.

Figure captions

Emsure that each illustration has a caption. Supply captions separately, not attached to the figure. A
caption should comprise a brief title (not on the figure itself) and a description of the illustration. Keep
text in the illustrations themselves to 3 minimum but explain all symbols and abbreviations used.

Tables

Please submit tables as editable text and not as images. Tables can be placed either next to the
relevant text in the article, or on separate page(s) at the end. Number tables consecutively in
accordance with their appearance in the text and place any table notes below the table body. Be
sparing in the use of tables and ensure that the data presembed in them do mot duplicate results
described elsewhere in the article. Please avoid using vertical rules and shading in table cells.

Referances

Citation in text

Please ensure that ewery reference cited in the text is also present in the reference list (and wice
wersa). Any references cted in the abstract must be given in full. Unpublished results and personal
oxmmunications are not recommended in the reference list, but may be mentioned in the text. If these
references are induded in the reference list they should follow the standard reference style of the
joumnal and should indude a substitution of the publication date with either "Unpublished results’ or
'Personal communication’. Citation of a reference as “in press’ implies that the item has been accepted
for publication.

In the text refer to the author's name {without initial) and year of publication, followed - if necessary
- by a short reference to appropriate pages. Examples: "Since Peterson (1988) has shown that...”
"This is in agreement with results obtained later [Kramer, 1989, pp.12-16)".

If reference is made in the text to a publication written by more than two authors the name of the
first author should be used followed by "et al.”. This indication, however, should never be used in the
list of references. In this list names of first auther and co-authors should be mentioned.

References cited together in the text should be arranged chronologically. The list of references should
be arranged alphabetically on authors' names, and chronclogically per author. If an author's name
im the list is also mentioned with co-authors the following ocrder should be used: publications of the
single author, arranged according publication dates - publications of the same awthor with one co-
author - publications of the author with more than one co-author. Publications by the same author(s)
in the same year should be listed as1974a, 1974b, etc.
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Reference links

Increased discoverability of research and high quality peer review are ensured by online links to the
sources cited. In order to allow us to create links to abstracting and indexing services, such as Scopus,
Crossref and PubMed, please ensure that data provided in the references are correct. Please note that
imoorrect sumames, journal/book tites, publication year and pagination may prevent link creation.
When copying references, please be careful as they may already contain errors. Use of the DOI is
highly encouraged.

A DOl is guaranteed never to change, so you can use it as a permanent link to any electronic article.
An example of a citation wsing 001 for am artide not yet in an issve is: VanDecar 1.C., Fusso R.M.,
James D.E., Ambeh W.B., Franke M. (2003). Aseismic continuation of the Lesser Antilles slab beneath
northeastern Venezuela. Joumnal of Geophysical Research, https://doi.org/10.1029/2001]1B000884.
Please note the format of such citations should be in the same style as all other references in the paper.

Web references

A5 3 minimum, the full URL should be given and the date when the reference was last accessed. Any
further information, if known (DOI, author names, dates, reference to a source publication, etc.},
should also be given. Web references can be listed separately (e.g., after the reference list) under a
different heading if desired, or can be incleded in the reference list.

Data references

This journal encourages you to cite underlying or relevant datasets in your manuscript by citing them
im your text and incheding a data reference in your Reference List. Data references should include the
following elements: author name(s), dataset title, data repository, version (where available), year,
and global persistent identifier. Add [dataset] immediately before the reference so we can properly
identify it as a data reference. The [dataset) identifier will not appear im your published article.

Praprint references

Where a preprint has subseguently become available as a peer-reviewed publication, the formal
publication should be used as the reference. If there are preprints that are central to your work or that
cover crucial developments in the topic, but are not yet formally published, these may be referenced.
Preprints should be clearly marked as such, for example by including the word preprint, or the name
of the preprint server, as part of the reference. The preprint 301 should also be provided.
References in 3 special issue

Please ensure that the words 'this issue' are added to any references in the list {(and any dtations in
the text) to other articles in the same Spedal [ssue.

Reference management soffware

Maost Elsevier journals have their reference template available in many of the most popular reference
management software products. These indude all products that support Citation Style Language
styles, such as Mendeley. Using citation plug-ins from these products, auvthors only need to select
the appropriate journal template when preparing their article, after which citations and bibliographies
will be automatically formatted in the journal's style. If no template is yet available for this journal,
please follow the format of the sample references and citations as shown in this Guide. If you use
reference management software, please ensure that you remove all field codes before submitting
the electronic manuscript. More information on how bo remowve field codes from different reference
management software,

Reference style

Text: All citations in the text should refer to:

1. Single author: the author's mame (without initials, unless there is ambiguity) and the year of
publication;

2. Two authors: both awthors' names and the year of publication;

3. Three or more authors: first author's name followed by “et al.' and the year of publicabion.
Citations may be made directly (or parenthetically). Groups of references can be listed either first
alphabetically, then chronologically, or vice versa.

Examples: "as demonstrated (Allan, 2000a, 2000b, 1999%9; Allan and Jomes, 1999).. Or, as
demonstrated (Jones, 1999; Allan, 2000)_.. Kramer et al. {2010} have recently shown ..

List: Referemces should be armanged first alphabetically and then further sorted chronologically if
necessary. More than one reference from the same author(s) in the same year must be identified by
the letters 'a", 't’, 'c’, etc., placed after the year of publication.

Examplas:
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Reference to a journal publication:

Van der Geer, 1., Hanraads, J.A.),, Lupton, R.A., 2010. The art of writing a scientific article. 1. Sci.
Commun. 163, 51-59. hitps://doi.org/10.1016/j.5c.2010.00372.

Reference to a journal publication with an article number:

Van der Geer, 1., Hanraads, J.A.J,, Lupton, R.A., 2018. The art of writing a scientific article. Heliyan.
19, e00205. https://doi.org/10.1016/j.heliyon.2018.200205.

Reference to a book:

Strunk Ir, W., White, E.B., 2000. The Elements of Style, fourth ed. Lomgman, Mew York.

Reference to a chapter in an edited book:

Mettam, G.R., Adams, L.B., 2009. How to prepare an ebectronic version of your article, in: Jones, B.5.,
Smith , R.Z. (Eds. ], Introduction to the Electronic Age. E-Publishing Inc., Mew York, pp. 281-304.
Reference to a website:

Cancer Research UK, 1975. Cancer statistics reports for the UK. hittp://wew.cancerresearchuk.org/
aboutcancer)statistics/cancerstatsreporty (accessed 13 March 2003).

Reference to a dataset:

[dataset] Oguro, M., Imahiro, 5., Saito, 5., Nakashizuka, T., 2015. Mortality data for Japanese oak
wilt disease and surrounding forest compositions. Mendeley Data, wl. hitps://doiorgf10.17632/
*wj9Bnb39r.1.

Reference to software:

Coon, E., Berndt, M., lan, A., Svyatsky, D., Atchley, A., Kikinzon, E., Harp, D., Manzini, G., Shelef,
E., Lipnikov, K., Garimella, B., ¥u, C., Moulton, D., Kara, 5., Painter, 5., Jafarov, E., & Molins, 5.,
2020. Advanced Terrestrial Simulabor [ATS) w0 .88 {\Version 0.88). Zenodo. hitps://doi.org/10.5281/
zenodo. 3727209,

Jowrnal abbreviations source

Journal mames should be abbreviated according to the List of Tide Word Abbreviations:
http:/fwww.issn.org/services/online-services/access-to-the-ltwa/. The comect abbreviation for this
joumnal is: Prev. Vet. Med.

Data visualization

Include interactive data visualizations in your publication and let your readers interact and engage
more chosely with your research. Follow the instruections here to find out about available data
visualization options and how to include them with your article.

Supplementary material

Supplementary material such as applications, images and sound clips, can be published with your
articke bo enhance it. Submitted supplementary items are published exactly as they are received (Excel
or PowerPaint files will appear as such online). Please submit your material together with the article
and supply a concise, descriptive caption for each supplementary file. If you wish to make changes to
supplementary material during any stage of the process, please make sure to provide an updated file.
Do mot annotate any corrections on a previous version. Please switch off the Track Changes' option
in Microsoft Office files as these will appear in the published wversion.

Research data

This journal encourages and emables you to share data that supports your research publication
where appropriate, and enables you to interlink the data with your published artides. Research data
refers to the results of cbserations or experimentation that validate research findings. To facilitate
reproducibility and data reuse, this jowrnal also encourages you to share your software, code, models,
algorithms, protocols, methods and other useful materials related to the project.

Below are a number of ways in which you can associate data with your article or make a statement
about the availability of your data when submitting your manuscript. If you are sharing data in one of
these ways, you are encouraged ko cite the data in your manuscript and reference list. Please refer to
the "References” section for more information about data citabion. For more information on depositing,
sharing and using research data and other relevant research materials, visit the research data page.

Data linking

If you hawve made your research data available in a data repository, you can link your article directly to
the dataset. Elsevier collaborates with a number of repositories to link articles on Sdencelirect with
relevant repositories, giving readers access to underlying data that gives them a better understanding
of the research described.
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There are different ways to link your datasets to your article. When available, you can directhy link
your dataset to your article by providing the relevant information in the submission system. For more
information, visit the database linking page.

For supported data repositones a repository banner will automatically appear next to your published
article on ScienceDirect.

In addition, you can link to relevant data or enbities through identifiers within the text of your
manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020; CCDC: 734053;
PDB: 1XFN).

Rasaarch Elemants
This journal enables you to publish research objects related to your original research - such as data,
methods, protocols, software and hardware - as an additional paper in Research Elements.

Research Elements is a suite of peer-reviewed, open access journals which make your research objects
findable, accessible and reusable. Artides place research objects into context by providing detailed
descriptons of objects and their application, and linking to the associated original research articles.
Research Elements articles can be preparad by you, or by one of your collaborators.

During submission, you will be alerbed to the opportunity to prepare and submit 2 Research Elements
articke.

Maore information can be found on the Research Elements page.

Data statemant

Ta foster transparency, we encourage you to stabe the availability of your data in your submission.
This may be a reguirement of your funding body or institution. If your data is unavailable bo access
or unsuitable to post, you will have the ocpportunity to indicate why during the submission process,
for example by stating that the research data is confidential. The statement will appear with your
published article on ScienceDirect. For more information, visit the Data Statement page.

Submission checklist

The following list will be useful during the final chedking of an article prior to sending it to the journal
for review. Please consult this Guide for Authors for further details of any item.

Ensure that the following items are present:

One author has been designated as the corresponding author with contact details:

* E-mail address

= Full postal address

« Phone numbers

All necessary contents of the manuscoript text have been uploaded, and contain:

« Keywords

= All figure captions

= All tables (including title, description, footnotes)

Further considerations

= Manuscript has been "spell-checked' and "grammar-checked’

« References are in the cormect format for this journal

+ All references mentioned in the Reference list are cited in the text, and vice versa

= Permission has been obtained for use of copyrighted material from other sources (including the Web)
= Color figures are cleariy marked as being intended for color reproduction on the Web (free of charge)
and im print, or to be reproduced in color on the 'Web (free of charge) and in black-and-white in print
« If only color on the Web is required, black-and-white versions of the figures are also supplied for
printing purposes

For any further information please visit our customer support site at hitps://service_ elsevien.com.
Appeandix

Authors: These minimum items of information are needed by our referees and Editors to evaluate
your manuscript. Additonal information may be appropriate, depending on your study design and
objectives.
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Excellent guidelines fior standardizing and strengthenimg the reporting of biomedical research are
available from the CONSORT, MOOSE, PRISMA, REFLECT, STARD, and STROBE-VET statements. We
strongly urge you to consult these guidelines before submitting papers to Preventive Veterinary
Medicine. The guidelines are freely available (with considerable elaborations and explanations) at
the following websites:

http: /ferww.consort-statement.org (for clinical trials; there are elaborations for abstracts, cluster
designs, reporting of harms, herbal inberventions, non-inferiority and eguivalence studies, trials of
nan-pharmacologic interventions, and pragmatic trials)

http:/fjama.ama-assn.omg/cgi/reprint/283,/15/2008 (for MOOSE: Meta-analysis of Observational
Studies in Epidemiology: A Proposal for Reporting, Donna F Stroup et al.; published in 1 Am Med
Assoc 2000; 283:2008-2012)

http: /fprisma-statement.org [for meta-analyses and systematic reviews)
hittp: ffreflect-statement.org (for clinkcal trials in livestock)
hittp: ffwrww. stard -statement.org {for evaluations of diagnostic tests)

https://strobevet-statement.org (for observational studies; there is an elaboration for studies of
genetic assodations)

1. For ALL descriptive and comparative studies:

a. Source of subjects

b. Eligibility criteria

c. Sample-size justification appropriate for the study design and primary hypothesis. This should
imndude details of adjustment for clustering (including the levels of clustering, the assumed cluster
size, and either the design effect or the intracluster correlation) if clustering was pressnt.

d. Methods by which the data were acquired

2. Diagnostic sensitivity and specificity of any tests used. [Analytic sensitivity and reproducibility
might be appropriate alternatives for some studies.) Correction to the true prevalence is expected
for e.g., seroprevalence studies.

f. Desoriptions of the observed data (incleding measures of subject-level variation), stratified
onthe outcome implied by the primary hypothesis. These descriptions should include time, place,
"demographics,” and relevant management and health information.

g. Declaration of the experimental unit

h. Descriptions of the formal random mechanism (e.g., lottery or table of mndom numbers)and the
list frame (enumerating every eligible subject and/or cluster) used at any step claimed to be "random”
i. Descriptions of the pilot, repeatability, and validation testing of any guestionnaire used to
acgquire data for the study. Also needed are: the language of the survey instrument, thetime it took
to complete, how it was administered, the types of guestions (e.q., closed, semi-closed, open), and
the training of any persons administering the survey. Making a copy available to the review process
is desirable (in English as well as the language of administration).

2. For comparative studies (including both observational and intervention studies):

a. Numerical descriptions of all tested risk factors or pre-intervention characteristics of the subjects,
stratified on the primary hypothesis/outcome of the study
b. Descriptions of how blindness was accomplished for all subjective evaluations

3. For randomized controlled trials and other intervention studias:

a. Approval by your institution’s animal-welfare committee and description of measures taken
for rescue analgesia or rescue euthanasia.

b. Methods by which the owners of the animals gave informed consent for their animals to bein
the trial

c. Methods used for allocation concealment after the animals were determined to be eligiblefor
random assignment to the various experimental or conbrol groups
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d. Description and justification of the "control” group’s "treatment™ [e.g., standard therapy,
placebo to mimic the delivery system in the absence of a standard therapy, or "do nothing® to mimic
both the treatment and its delivery)

g. Methods used for active monitoring for adverse effects ("harms")

4. For simulation studies and risk assessmeants:

a. Distinction between deterministic and stochastic processes

b. Descriptions of (and justifications for) all choices of distributions and their parameter Values
c. Description of numbers, training, experience, and representativeness of any "experts” used to
provide opinions

d. Declaration of the stakeholders for amy risk assessment

e. Distinction between assumptions, input data, calculations from intermediate steps in the modeling
process, and model predictions

f. Descriptions of the assumed chance variation and assumed knowledge uncertainty in the inputs,
and methods used to deal with those sowrces of total uncertainty

g. Sensitivity analyses of key assumptions and of the input wvariables that had the greatest
uncertainty

h. Descriptions of the wariability in the "outputs" from stochastic models

5. For statistical-hypothesis tests:

a. Declarations of the unit of statistical analysis and of the dependent ("outcome”) variable

b. Alpha and tails, and any methods used to adjust for multiple comparisons (to protect experiment-
wise alpha from the problem of multipl 1

.. Methods used to adjust for clustering within the data

d. Methods wsed to determine that the statistical assumptions were met (2.g., that the data were
zaussian or that the odds ratio or hazards ratio was constant across the observed range of the risk
factor)

g. Methods used to look for collinearities or other interrelationships among the risk factors being
tested

f. Methods used to select or to retain risk factors within multivariable models {including the test
criterion)

g. Clear declaration of any varables "forced into” the model (not allowed to drop out; this implies
a need to account for that factor) or offered to the model on a priori grounds despite any screening
results (this implies that the factor was part of a major hypothesis)

h. Description of the goodness-of-fit of any models

i. How missing data were handled

AFTER ACCEPTAMNCE

Online proof correction

To ensure a fast publication process of the article, we kindly ask authors to provide us with their proof
comections within two days. Cormesponding authors will receive an e-mail with a link to our online
proofing system, allowing annotation and cormection of proofs online. The environment is similar to
M5 Word: in addition to editing text, you can also comment on figures/tables and answer guestions
from the Copy Editor. \Web-based proofing provides a faster and less error-prone process by allowing
you to directly type your corrections, eliminating the potential introduction of ermors.

If preferred, you can still choose to annotate and wpload your edits on the POF version. All instructions
for proofing will be given in the e-mail we send to authors, induding alternative methods to the online
version and PDF

We will do everything possible to get your artide published quickly and accurately. Please use this
proof only for checking the typesetting, editing, completeness and correctness of the text, tables and
figures. Significant changes to the article as accepted for publication will only be considered at this
stage with permission from the Editor It is important to ensure that all comrections are sent back
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