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RESUMO

DISSERTACAO DE MESTRADO

Bruno Luis de Castro Araujo

O melanoma é uma forma agressiva de cancer de pele. A bidpsia do linfonodo sentinela é um
procedimento de estadiamento padrdo no melanoma localizado de alto risco. O uso de
medicamentos anti-inflamatdrios néo esterdides (AINES) perioperatorios tem sido associado a
melhora nos resultados oncoldgicos a longo prazo em outros tipos de tumores. O objetivo do
estudo foi investigar se havia uma associacdo entre 0 uso intra-operatério de AINES e a
recorréncia ou sobrevida. Foi selecionada uma coorte retrospectiva de um anico centro,
incluindo pacientes submetidos a bidpsia de linfonodo sentinela entre marco de 2000 e janeiro
de 2012. Os desfechos primarios foram tempo até a falha ao tratamento e sobrevida melanoma
especifica. Sobrevida livre de doenca e sobrevida global foram os desfechos secundéarios. Dos
544 pacientes submetidos a bidpsia de linfonodo sentinela neste periodo, 516 foram incluidos
na analise. AINES foram utilizados em 307 pacientes. A duracdo mediana (IQR) de
acompanhamento foi de 72 meses (35-112) e a sobrevida melanoma especifica em 10 anos foi
de 63,2% (IC 95% 58,4%-68,4%). Os grupos de estudo ndo alcancaram diferenca
estatisticamente significante em tempo para falha ao tratamento (p = 0,660), sobrevida
melanoma especifica (p = 0,485), sobrevida livre de doenca (p = 0,671) e sobrevida global (p
= 0,522) no teste de log rank. O modelo de regressdo multipla de riscos proporcionais de Cox
confirmou os resultados ndo ajustados. O presente estudo ndo avaliza o uso de AINES
intraoperatdrios na prevencdo de morte ou recorréncia em pacientes com melanoma.
Vil
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ABSTRACT

DISSERTACAO DE MESTRADO

Bruno Luis de Castro Araujo

Melanoma is an aggressive form of skin cancer. Sentinel lymph node biopsy is a standard
staging procedure in localized melanoma. Perioperative nonsteroidal anti-inflammatory drugs
(NSAIDS) use has been associated with improvement in long-term outcomes of other tumour
types. The aim of the study was to investigate if there was an association between
intraoperative NSAIDS use and recurrence or survival. In this single centre retrospective
cohort study, patients who underwent sentinel lymph node biopsy (544 patients) between
March 2000 and January 2012 were included. The primary outcomes were time to treatment
failure (TTF) and melanoma-specific survival (MSS). Disease-free survival (DFS) and overall
survival (OS) were the secondary outcomes. After applying exclusion criteria, 516 were
finally included in the analysis. NSAIDS were used in 307 patients. The median (IQR[range])
duration of follow-up was 72 (35-112 [1-216]) months and the 10-year MSS was 63.2%
(95% CI, 58.4-68.4%). Log rank test showed no statistically significant differences in TTF (p
= 0.660), MMS (p = 0.485), DFS (p = 0.671) and OS (p = 0.522) between the study groups.
Multivariate Cox proportional hazards model confirmed the unadjusted results. The current
study did not support the use of intraoperative NSAIDS in preventing death or recurrence in
patients with melanoma.
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1. INTRODUCAO

O tratamento do melanoma avangado vem apresentando melhorias significativas nas
ultimas décadas, com incorporacdo da imunoterapia e da terapia alvo (COIT et al., 2016). Os
novos farmacos contribuiram para o ganho em sobrevida observada nas Gltimas décadas nos
pacientes diagnosticados com estadios Il e IV (GERSHENWALD et al., 2017). Infelizmente,
este fendmeno nao vem ocorrendo com a mesma velocidade no Brasil, pois a maior parte da
populacdo apresenta acesso a salde pela rede publica através do SUS e 0s novos
medicamentos ainda ndo estdo disponiveis (DE MELO et al 2018). Desta forma, estratégias
de baixo custo que possam retardar a recorréncia da doenca e aumentar a sobrevida tem
potencial para serem especialmente benéficas em nosso meio.

Hé& vulnerabilidade potencial no periodo perioperatério devido a liberagdo de células
tumorais pelo ato cirurgico, piora na imunidade celular adaptativa, liberacdo de fatores de
crescimento pré-angiogénicos, entre outros fatores (HILLER et al., 2018). O impacto de
técnicas anestésicas como fator para evolucdo do paciente oncologico a médio prazo é uma
linha de pesquisa em expansdo com diversos estudos em andamento (CHI, 2014; NCT, 2014;
2016a; b; c; 2017; 2019; EUCTR, 2017; ZHANG et al., 2017; CHICTR, 2018; YAN et al.,
2018). Considerando-se a relevancia da imunidade celular na evolugdo a longo prazo de
pacientes ap0s a resseccao primaria de melanoma cutaneo, o interesse recente nesta populacéo
de pacientes é esperado (NCT, 2012; DRKS, 2014). Dentro deste contexto, uma opc¢ao
apontada como especialmente promissora é a inibicdo da enzima ciclo-oxigenase (COX)
através do uso de anti-inflamatérios ndo esteroidais (AINES) (CATA et al., 2017).

Apesar de evidéncia experimental de que a COX possa colaborar para a ocorréncia de
microambiente tumoral desfavoravel (BEN-DAVID, 2016), ndo ha estudos avaliando o
impacto do uso de AINES no perioperatorio de cirurgias para tratamento de melanoma

cutaneo sobre desfechos oncoldgicos, segundo recente revisdo sistematica (CATA et al.,
1



2017). H& uma lacuna no conhecimento com a auséncia de estudos clinicos que avaliem se 0
blogueio da COX no perioperatdrio pode interferir com desfechos a longo prazo. Sendo
assim, justifica-se a realizacdo de estudo que avalia potencial associacéo do uso de AINES na
recorréncia e sobrevida em uma populacéo de pacientes submetidos a tratamento cirargico do

melanoma cutaneo.



2. REFERENCIAL TEORICO

2.1 EPIDEMIOLOGIA E FATORES DE RISCO PARA O MELANOMA

O melanoma cutaneo € um céncer derivado dos melanocitos cuténeos, células
responsaveis pela producdo de melanina. A incidéncia de melanoma vem aumentando nas
ultimas décadas ao redor do mundo (OSSIO et al., 2017). Muito deste aumento se deve ao
aumento no acesso a bidpsia de pele e maior conscientizacdo sobre a doenga (WEINSTOCK
et al., 2017). Corresponde a 1,7% dos novos casos de cancer diagnosticados no mundo,
excetuando-se os casos de cancer de pele ndo-melanoma, com 287.732 novos casos e 60.712
mortes estimadas para 2018 (FERLAY et al., 2018).

A incidéncia do melanoma no Brasil também se encontra em ascensdo. Em estudo que
avaliou pacientes com diagnostico de melanoma em bancos de dados de base populacional foi
demonstrado aumento de incidéncia entre 2000 e 2013 de 2,52/100.000 para 4,84/100.000,
acompanhando a tendéncia mundial (DE MELO et al., 2018).

Nos EUA foi observada reducéo continua da mortalidade por melanoma nos ultimos
20 anos em analise de tendéncia da sobrevida melanoma especifica, com hazard ratio (HR)
ajustada de 0,89 (IC 95% = 88% a 91%) a cada 3 anos (SHAIKH et al., 2016; DE MELO et
al., 2018). A sobrevida em 10 anos obtida durante a modelagem da coorte utilizada para o
desenvolvimento do estadiamento da AJCC em pacientes com melanoma cutaneo T4bNO
também aumentou de 39% para 75% entre a 72 e 82 edi¢cBes de seu manual (BALCH et al.,
2009; GERSHENWALD et al., 2017). Esta melhora progndstica pode ser decorrente tanto ao
diagndstico precoce decorrente de maior acesso a biopsia quanto aos avangos no estadiamento
devido ao uso difundido da biopsia do linfonodo sentinela (BLS), a evolugédo no tratamento

cirargico e a introducao de opcdes de tratamento sistémico mais efetivos nos Gltimos anos.



O melanoma cutaneo € mais frequente em caucasianos que em outras ragas, sendo
estes responsaveis pela maior parte dos casos (CORMIER et al., 2006). Dois fenotipos
apresentam risco particularmente alto: loiros e ruivos com sardas e morenos com multiplos
nevos melanociticos (GANDINI et al., 2005). A ocorréncia de melanoma em nao-caucasianos
estd associada a maior frequéncia de subtipos histologicos diferentes do extensivo superficial,
maior idade e doenca mais avancada ao diagnéstico (STUBBLEFIELD; KELLY, 2014; DE
MELO et al., 2018). Idade avancada, historia familiar, histéria prévia de cancer de pele
(melanoma ou ndo melanoma), outros tumores (cérebro, mama e prostata, por exemplo),
presenca de nevos melanociticos ou atipicos, e algumas mutacdes também se relacionam a
incidéncia aumentada de melanoma (GANDINI et al., 2005; AZOURY; LANGE, 2014).

De acordo com dados de registros hospitalares de cancer entre 2000 e 2014, a
distribuicdo dos casos de melanoma de acordo com cor da pele no Brasil é composta por 75%
de brancos, 29,9% de pardos, 2,4% de negros e 0,7% de amarelos ou indigenas (DE MELO et
al,, 2018). Segundo estimativa do IBGE para o segundo trimestre de 2019, a populagéo
brasileira € composta de 209.276.000 pessoas, sendo 89.706.000 brancos (42,9%) (IBGE,
2019). Esta é mais uma evidéncia de como a pigmentacdo da pele representa efeito protetor
para a ocorréncia do melanoma cutaneo.

A exposicao a radiacdo UV € o principal agente carcindgeno na génese do melanoma.
Estudos epidemioldgicos demonstram que a exposicdo solar intermitente e queimaduras
solares graves durante a infancia oferecem um risco maior. A reducdo na exposicao a radiacdo
UV, inclusive através do uso de protetor solar mostra-se eficaz em reduzir a incidéncia do
melanoma (WHITEMAN; WHITEMAN; GREEN, 2001). O uso de bronzeamento artificial é
relacionado ao aumento na incidéncia de melanoma e deve ser desencorajado e € uma préatica
proibida no Brasil pela Agéncia Nacional de Vigilancia Sanitaria (ANVISA) (BONIOL et al.,

2012). A incidéncia do melanoma em caucasianos é inversamente proporcional a distancia da



linha do Equador, demonstrando a importancia da exposi¢cdo a radiagdo UV na génese da
doenca (GANDINI et al., 2005).

O exemplo brasileiro demonstra a complexidade da interacdo entre fatores genéticos,
em especial a questdo étnica, com fatores geograficos. A incidéncia de melanoma é menor nas
regides norte e nordeste, mais proximas da linha do Equador, que nas regides sul e sudeste
(DE MELO et al., 2018). Este fenbmeno se deve provavelmente & composicdo étnica das
regides, apresentando assim maior incidéncia em localidades com elevada proporcéo de
individuos de origem caucasiana. Neste caso o fator étnico se mostrou fator preponderante
para a distribuicdo regional da incidéncia do melanoma no territorio nacional, a despeito da
maior exposi¢do aos raios UV no norte e nordeste do Brasil. Devido ao movimento migratério
da Europa para o sul e sudeste do Brasil, em especial nos séculos XVIII e XIX, a origem
caucasiana é mais frequente nestas regides (PETRUCCELLI; SABOIA, 2013). A taxa de
incidéncia por pais ajustada pela populacdo mundial padrdo € resultado da interacdo de fatores
climaticos, genéticos, sociais e culturais e pode ser observada na figura 2.1 (FERLAY et al.,

2018).

Incidéncia ajustadaporidade
por 100.000 habitantes:
25,4
1,7-5,4
BN 0,72-1,7
0,39-0,32
<0,39

I Nzoaplicavel

Sem dados

Fig. 2.1: Incidéncia de melanoma cutdneo no mundo em 2018, ajustada para a
populacdo mundial padréo.

Fonte: FERLAY, 2018.



2.2 DIAGNOSTICO DO MELANOMA CUTANEO

A identificacdo de lesGes suspeitas muitas vezes ocorre pela identificacdo dos
parametros comumente descritos como o ABCDE do melanoma (KAUFFMANN; CHEN,
2014):

e Assimetria;

e Bordas irregulares;

e Cores heterogéneas;

e Dinamica (elevacao das cores, elevacdo ou tamanho);
e Evolugéo.

A realizacdo da dermatoscopia por um profissional adequadamente treinado aumenta a
sensibilidade no rastreio.

O diagnostico definitivo deve ser feito por meio de bidpsia excisional envolvendo toda
profundidade da lesio (DUMMER et al., 2015). E recomendado que a les&o seja avaliada por
patologistas com experiéncia (DUMMER et al., 2015). O exame histopatolégico apds a
bidpsia oferece importantes informacgdes ao progndstico como: tipo histoldgico, profundidade
(Breslow), indice mitético, presenca de invasdo linfocitica, regressdo, microssatelitose e
invasdo vascular. O parametro mais associado ao prognostico € a profundidade da leséo
(WHO, 2013; KAUFFMANN; CHEN, 2014). O laudo da avaliacdo histopatolégica deve ser
feito de forma que se possa realizar o estadiamento conforme a Classificacdo da AJCC
(GERSHENWALD et al., 2017). Os subtipos histolégicos do melanoma sdo descritos no

quadro 2.1.

Quadro 2.1: Subtipos histolégicos do melanoma

Lentigo maligno — origina-se de lesbes pré-malignas e se torna maligno quando invade
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a derme. Frequentemente diagnosticado em idosos.

Extensivo superficial — tipo mais comum de melanoma, caracteriza-se por crescimento
predominantemente horizontal, lesdo plana ou levemente elevada com bordas

irregulares e cor heterogénea.

Melanoma acral lentiginoso — Melanoma mais frequente em negros, ocorre nas
palmas e solas. Diagnostico frequentemente tardio e com critérios de mal prognostico

pela localizag&o.

De mucosa — Emerge de mucosas do trato respiratorio, digestivo e geniturinario.

Nodular — Tumor agressivo, com formato nodular, crescimento vertical precoce e

pouco crescimento radial.

Desmoplasico — subtipo raro caracterizado por células em fuso escassas e atipia celular

minima

Amelanocitico — melanoma com auséncia de pigmentacéo.

Spitzoide — lesGes mais comuns em criancas e adolescentes, caracterizadas por

melandcitos que adquirem formato afiado ou epitelioide.

Ocular — ocorre no trato uveal, na retina ou conjuntiva.

Fonte: WHO, 2013.

2.3 ESTADIAMENTO DO MELANOMA

O estadiamento se inicia com exame fisico minucioso. Deve ser dada atencdo especial
para lesbes satélites, metastases em transito, disseminacdo nodal e metéstases a distancia;
além da busca por outras lesdes pigmentadas suspeitas.

Para 0s pacientes com melanomas de baixo risco (pT1a) nenhuma outra investigacdo é
necessaria (DUMMER et al., 2015). Em caso de lesdes em estadios mais avancados, €
necessaria avaliagdo complementar por meio de ultrassonografia, tomografia
computadorizada, tomografia por emissdo de pdsitrons (PET-CT) e ressonancia nuclear
magnética dependendo do caso (DUMMER et al., 2015). Nos quadros 2.1, 2.2 e 2.3 é descrito

0 estadiamento pela AJCC, a classificacdo aceita internacionalmente para o melanoma



(GERSHENWALD et al., 2017). As quadros 2.1, 2.2 e 2.3 descrevem como deve ser feito o
estadiamento baseado nas categorias T (tumor), N (envolvimento nodal) e M (metéstases a
distancia). A categoria M ¢ dividida em MO para a auséncia de metastases a distancia e M1

quando qualquer disseminacdo a distancia é documentada.

Quadro 2.2: Categoria de T no estadiamento do melanoma pela AJCC 8°edicéo

Categoria T Profundidade Ulceragéo
(Breslow)
TX: A espessura do tumor priméario ndo pode  Nao aplicavel Néo aplicavel
ser avaliada (por exemplo, diagnostico por
curetagem)
TO: Nenhuma evidéncia do tumor priméario Né&o aplicavel Né&o aplicavel
(por exemplo, sitio primario desconhecido ou
melanoma com regressdo completa)
Tis (melanoma in situ) Nao aplicavel Néo aplicavel
T1 <1,0 mm Desconhecido ou ndo especificado
Tla <0,8 mm Sem ulceragéo
Tib <0,8 mm Com ulceracéo
0,8-1,0 mm Com ou sem ulceragéo
T2 >1,0-2,0 mm Desconhecido ou néo especificado
T2a >1,0-2,0 mm Sem ulceragéo
T2b >1,0-2,0 mm Com ulceracéo
T3 >2,0-4,0 mm Desconhecido ou néo especificado
T3a >2,0-4,0 mm Sem ulceragéo
T3b >2,0-4,0 mm Com ulceracéo
T4 >4,0 mm Desconhecido ou ndo especificado
T4a >4,0 mm Sem ulceragédo
T4b >4,0 mm Com ulceragdo

Fonte: GERSHENWALD; SCOLYER; HESS; SONDAK et al., 2017.

Quadro 2.3: Categoria N no estadiamento do melanoma pela AJCC 8%edicédo

Categoria N NUmero de linfonodos regionais envolvidos

Presenca de metastases

em transito, satélites
e/ou microssatélites

NX Linfonodos regionais ndo avaliados (por exemplo, bidpsia do Né&o
linfonodo sentinela [LS] ndo realizada, linfonodos regionais
previamente removidos por outro motivo); Excecdo: a categoria N
patoldgica ndo é necessaria para melanomas T1, use informacdes

clinicas N
NO Nenhuma metéstase regional detectada Né&o
N1 Um linfonodo envolvido ou qualquer nimero de metéstases do
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em transito, satélite, e/ou microssatélites sem linfonodos
envolvidos

Nla Um clinicamente oculto (isto &, detectado pela bidpsia do LS) Néo
N1b Um clinicamente detectado Né&o
Nic Sem doenca linfonodal regional Sim
N2 Dois ou 3 linfonodos envolvidos ou qualquer nimero de
metéstases em transito, satélite, e/ou microssatélite com um
linfonodo envolvido
N2a Dois ou 3 clinicamente ocultos (ou seja, detectados pela BLS) Né&o
N2b Dois ou trés, pelo menos um dos quais foi clinicamente detectado  Néo
N2c Um clinicamente oculto ou clinicamente detectado Sim
N3 Quatro ou mais linfonodos envolvidos ou qualquer nimero de
metastases do em transito, satélite, e/ou microssatélite com 2 ou
mais linfonodos envolvidos, ou qualquer nimero de linfonodos
coalescentes com ou sem metastases em trénsito, satélite, e/ou
microssatélite
N3a Quatro ou mais clinicamente ocultos (ou seja, detectado pela Né&o
BLS)
N3b Quatro ou mais, pelo menos um dos quais foi clinicamente Néo
detectado, ou a presenca de qualquer nimero de linfonodos
coalescentes
N3c Dois ou mais clinicamente ocultos ou clinicamente detectados Sim
e/ou presenca de qualquer nimero de linfonodos coalescentes
Fonte: GERSHENWALD et al., 2017.
Quadro 2.4: Estadiamento patoldgico pelo AJCC 8°edicéo
T N M Estadiamento
Tis NOb MO 0
Tla NO MO 1A
Tlb NO MO 1A
T2a NO MO IB
T2b NO MO 1A
T3a NO MO 1A
T3b NO MO 11B
T4a NO MO 11B
T4b NO MO l1C
TO N1b, Nic MO 1B
TO N2b, N2c, N3b ou N3c MO Iic
Tla/b - T2a Nla ou N2a MO A
Tla/b - T2a N1b/c ou N2b MO 1B
T2b/T3a Nla- N2b MO 1B
Tla-T3a N2c ou N3a/b/c MO Ic




T3b - T4a Qualquer N >N1 MO Ic
T4b Nla - N2c MO Ic
T4b N3a/b/c MO 11D
Qualquer T, Tis Qualquer N M1 v

Fonte: GERSHENWALD et al., 2017.

2.4 TRATAMENTO DO MELANOMA

O tratamento inicial do melanoma consiste na excisdo ampla das lesées primarias com
margens de 0,5 a 2 centimetros a depender do estadiamento e da localizacdo do tumor
(KIMBROUGH; MCMASTERS; DAVIS, 2014).

A bidpsia de linfonodo sentinela é recomendada para o estadiamento em pacientes
com a profundidade da lesdo (Breslow) > 1 mm ou caso > 0,8 mm associada a ulceracdo a
microscopia (DUMMER et al., 2015). A realizacdo de BLS também deve ser considerada em
lesbes com profundidade de Breslow menor que 0,8 mm associadas a fatores de mal
progndstico ou entre 0,8 e 1. mm em lesdes com ou sem estes fatores (pT1b), apesar da taxa da
BLS nestes cenarios ser inferior a 10% (SWETTER et al.,, 2019). A realizacdo de
linfadenectomia apds o diagnéstico de disseminacdo linfonodal por bidpsia de linfonodo
sentinela deve ser discutida com o paciente (DUMMER et al., 2015). A linfadenectomia
aumenta a sobrevida livre de doenca, porém ndo apresenta beneficio inequivoco quanto a
sobrevida melanoma especifica (FALK DELGADO; ZOMMORODI, 2019). De acordo com
dados extraidos dos registros hospitalares de cancer, o tratamento cirtrgico foi empregado
inicialmente em 82,4% dos pacientes entre 2000 e 2014 no Brasil (DE MELO et al., 2018).

O tratamento adjuvante com interferon-alfa (INF-alfa) em pacientes com melanoma
priméario de alto risco (estadio I1B/C) ou metastases linfonodais completamente ressecadas
(estadio 111) foi uma opcao terapéutica muito utilizada no inicio do século XXI. Em uma

metanalise para avaliar a eficacia do INF-alfa como terapia adjuvante foram incluidos 14
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ensaios clinicos randomizados, com um total de 8122 pacientes (MOCELLIN et al., 2010).
Foi demonstrado beneficio tanto na sobrevida livre de doenca quanto na sobrevida global,
mas sem uma definicdo em favor de um esquema terapéutico de dose baixa, intermediaria ou
alta de INF-alfa.

Resseccdo cirdrgica ou radioterapia estereotaxica sao opgcfes em pacientes com leséo
metastatica Unica ressecével ou recidiva locorregional (DUMMER et al., 2015). Pacientes
com metastases multiplas podem ser tratados com:

e Imunoterapia
o Agentes bloqueadores do antigeno associado ao linfocito T citotoxico 4
(CTLA-4) — ipilimumabe.
o Anticorpos anti proteina de morte celular programada 1 (PD-1) — nivolumabe,
pembrolizumabe.
e Terapiaalvo
o Inibidores seletivos do proto-oncogene B-Raf (BRAF) — vemurafenibe,
encorafenibe*, dabrafenibe.
o Inibidores de cinase ativadora da MAP cinase (MEK) — binimetinibe*,
cobimetinibe, trametinibe.
* ainda ndo disponiveis no Brasil
e Quimioterapia — dacarbazina, temozolomida, taxanos, fotemustina, platinas, vindesina

(COIT et al., 2016).

A base do tratamento sistémico do melanoma segundo as diretrizes mais recentes é
composta pela a imunoterapia e/ou a terapia alvo. A quimioterapia citotoxica fica reservada
como opcdo quando a imunoterapia ndo é disponivel e ou associada a quimioterapia
(bioquimioterapia) (COIT et al., 2016). A imunoterapia e a terapia alvo ainda ndo foram

incluidas como tratamento padrdo no Sistema Unico de Sadde (SUS), de forma que a
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quimioterapia permanece como tratamento de primeira linha para a maior parte dos pacientes

com melanoma metastatico no territério nacional.

2.5 PERIODO PERIOPERATORIO E PROGRESSAO DO CANCER

Para que haja disseminacdo metastatica, as células tumorais devem transpor uma série
de barreiras do sistema de defesa endégeno (HUNTER; CRAWFORD; ALSARRAJ, 2008).
Apesar de o nimero de células tumorais circulantes ter importancia prognostica em diversos
tipos tumorais, a presenca destas células é muito frequente e ndo implica necessariamente no
desenvolvimento de lesdes a distancia (CABEL et al., 2017). Sendo assim, o adequado
entendimento dos fatores que levam estas células tumorais circulantes a se radicarem em
outros tecidos é imperativo.

Essas etapas para desenvolvimento de lesGes metastaticas incluem a penetracdo na
membrana basal e tecidos adjacentes a lesdo primaria, separacdo desta lesdo, entrada e
sobrevida no sistema linfatico ou circulagdo sanguinea, e retencdo em determinado 6rgéo alvo
(ROCKEN, 2010). Sendo assim, o desenvolvimento de metéstase requer sobrevida em um
microambiente estranho, inducdo de angiogénese e linfangiogénese, aléem de evasao da defesa
celular e humoral e da morte celular por apoptose (ROCKEN, 2010). A maior parte dos dbitos
relacionados ao cancer esta ligada a doenca metastatica (DILLEKAS; ROGERS; STRAUME,
2019). Diversos modelos foram elaborados para descrever os fatores possivelmente

envolvidos no desenvolvimento de metastases, descritos com mais detalhes na figura 2.2.
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Figura 2.2: Modelos propostos para explicar a complexidade bioldgica da metastase.

(a) Modelo de progressdo. Uma neoplasia primaria ganha um fendtipo progressivamente mais

metastatico através de um acumulo de mutacdes somaticas. (b) Modelo de compartimento
transitério. Todas as células vidveis em um tumor adquirem capacidade metastatica, mas
devido aos eventos epigenéticos posicionais e/ou aleatérios apenas uma pequena fracdo é

capaz de concluir o processo em um determinado momento no tempo. (c) Modelo de fuséo.

Para ganhar um fendtipo metastatico totalmente, uma célula de tumor deve adquirir
determinadas caracteristicas de células linfoides (por exemplo, degradagdo proteolitica, a
capacidade de desprender-se e penetrar nos tecidos). Este fenotipo é alcancado por transducao

nuclear com células de origem mieloide. (d) Modelo de transferéncia de genes. Uma

caracteristica de malignidade é a presenca de tumor DNA na corrente sanguinea. Este DNA,
levando as mutacBes somaticas associadas com neoplasia, é transportado para o local
secundario. Posteriormente, o DNA do tumor € absorvido por células-tronco no érgédo

distante, que dotam as células-tronco com propriedades malignas. (€) Modelo de oncogénese

precoce. O potencial metastatico de qualquer tumor primario é definido no inicio de sua
evolucdo, presumivelmente como consequéncia de mutacdo somatica. Eis porque é possivel
prever com precisdo o progndéstico tumoral usando assinaturas de expressao de genética. (f)

Modelo de predisposicdo genética. O potencial metastatico de qualquer tumor primario é

alterado pela base genética sobre o qual ela surge. Ou seja, um individuo serd mais ou menos
suscetivel a disseminacdo metastatica em consequéncia de polimorfismo constitucional. Tais
variacdes da linhagem germinativa influenciam todos os aspectos da cascata metastatica,
incluindo a expressdo de assinaturas genéticas pré-metastaticas dentro do tumor primario.
DNA, &cido desoxirribonucleico

Fonte: HUNTER, 2008.

14



Em muitos casos, a lesdo a distancia fica “adormecida” por meses ou anos, se ativando
novamente por alguma alteragdo no microambiente, na imunidade celular, no tdnus simpético,
no sistema enddcrino ou no nivel sérico e local de fatores de crescimento (ROCKEN, 2010).
Diversos fatores podem contribuir para que se desfaca este estado de equilibrio e o periodo
perioperatdrio pode contribuir neste caso para uma evolugéo desfavoravel.

O tratamento cirdrgico continua sendo a principal modalidade terapéutica com
finalidade curativa nos tumores sélidos, além de ter papel importante no diagndstico,
estadiamento e paliacdo. Apesar disto, o periodo perioperatorio pode promover o surgimento
de disseminacao neoplasica por diversos mecanismos. O trauma cirdrgico desencadeia uma
cascata de eventos que podem propiciar a proliferacdo de células tumorais residuais ou
desenvolver o nicho adequado a infiltracdo e expansdo de células tumorais metastaticas.

O trauma cirdrgico propicia 0 aumento de uma série de mediadores inflamatérios e
fatores de crescimento como: a COX, o fator de crescimento endotelial vascular (VEGF), o
fator de crescimento epidérmico (EGF), as metaloproteinases de matriz (MMP), a
interleucina2 (IL-2), a interleucina 6 (IL-6), a proteina morfogénica 6ssea 4 (BMP-4), o fator
de crescimento semelhante a insulina 2 (IGF-2), o ligante 1 de quimiocina C-X-C (CXCL-1)
(GAL et al., 2017). O aumento das concentracdes destes mediadores a nivel local e sistémico
potencializam a angiogénese e desta forma potencializam o crescimento de células tumorais
residuais ou circulantes (PASTUSHENKO et al., 2014).

A cirurgia promove uma reducdo na imunidade celular que pode durar de dias a
semanas. H& aumento da atividade de célula T regulatérias pro-cancerigenas, alteracdo da
predominancia das células T helper 1 (Ty1) para T helper 2 (T{2), reducdo da agdo citotoxica
das células natural killer (NK) (KIMURA et al., 2010; ANGKA et al., 2018; LACHMANN
et al., 2018). Essa queda na imunidade celular desfaz o equilibrio entre o sistema de defesa e
as células tumorais e promove o ambiente adequado a progressdo da doenca (HILLER et al.,

2018).
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A manipulacdo cirargica leva a liberacdo de ceélulas tumorais, possibilitando
disseminacdo hematogénica, linfatica e transceldmica (disseminagdo através de cavidades
serosas como peritonio ou pleura) (TOHME; SIMMONS; TSUNG, 2017). A figura 2.3

descreve os efeitos da cirurgia e do estresse perioperatorio na recorréncia do cancer.

Moduladores do
estresse perioperatério
Dor
+  Ansiedade
Hipotermia
Disturbios metabdlicos
e Transfusdo sanguinea |

- o

Potencializa

r

Efeitos sistémicos
4 Catecolaminas

\.l'ias locais 1 Mediadores
4r !\nedmdo‘re.s 4 inflamatarios (COX)
inflamatdrios (COX, *  Ativagio plaguetdria
VEGF, MMP) Liberagdo de *  Imunossupressio
M Fatores de crescimento Edema tecidual células tumorais (- Células NK,
1 Angiogénese circulantes inversdo T, 1/T,.2)

1 —
Potencializa o Potencializa
cresciinento \

" Transito de células ‘ Micrometéstases

tumorais “inativas” ou em

Transcelémico, hematogénico, .
crescimento

Células tumorais
teciduais

Colonizagdo ‘

L linfatico

L

Figura 2.3: Efeitos da cirurgia e do estresse perioperatorio na recorréncia do cancer.
COX, ciclo-oxigenase; MMP, metaloproteinases de matriz; NK, natural killer; Tyl, T helper
1; T2, T helper 2; VEGF, fator de crescimento endotelial vascular.

Fonte: HILLER, 2018.

Sendo assim, o periodo perioperatério é propicio ao desenvolvimento de lesdes a
distdncia, mas ainda carece de tratamentos adequadamente avaliados para modular o seu
potencial pré-metastatico. Diversos estudos nas areas basica e clinica vém tentando esclarecer
como atenuar a tendéncia pré-metastatica do periodo perioperatorio (FORGET et al., 2013;
GRANDHI; LEE; ABD-ELSAYED, 2017; HILLER et al., 2017). E neste contexto se inserem

alteracOes na técnica anestésica, que podem afetar diretamente a imunidade celular, reduzir ou
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aumentar o ténus simpatico e modular a resposta endocrina e metabolica ao trauma cirurgico

(FORGET et al., 2019).

2.6 IMPORTANCIA DA ATIVACAO DA COX NA PROGRESSAO DO

CANCER

Considerando-se a vulnerabilidade circunstancial do periodo perioperatorio, a
relevancia do sistema eicosanoide e a acdo da COX, o uso de AINES é uma opcéo terapéutica
a ser estudada. O principal substrato da COX é o &cido araquiddnico, um &cido graxo
essencial poli-insaturado de 20 carbonos derivado dos fosfolipidios das membranas celulares.
A acdo da COX no &cido araquidénico leva a producdo de diversos eicosanoides como
prostaglandina E, (PGE;), tromboxano (TXA;), prostaciclina (PGl,) (BRUNTON;
CHABNER; KNOLLMANN, 2012). A PGE, é um mediador fundamental na resposta
inflamatoria, cicatrizacdo, sensibilizacdo central e periférica da dor. A ciclo-oxigenase tipo 1
(COX-1) é expressa constitutivamente e produz prostandides que contribuem para a
homeostase e requerem ajuste constante, como por exemplo na hemostasia e no tonus
vascular, com o fino equilibrio entre a producdo de PGE, pelo endotélio e TXA, pelas
plaquetas. A ciclo-oxigenase tipo 2 (COX-2) é pouco expressa habitualmente, mas pode ser
induzida por citocinas, neurotransmissores, fatores de crescimento, lipopolissacarideo, entre
outros fatores. A figura 2.4 demonstra a cascata enzimatica para a producdo de

prostaglandinas pelo organismo.
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quimioatrativa receptor homdéloga - receptor para PGD.em células Th,; FP, receptor da

prostaglandina F,,; IP, receptor da prostaciclina; PGD,, prostaglandina D,; PGE,,
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prostaglandina E;; PGG,, prostaglandina G,. PGF,,, prostaglandina F,,; PGl,, prostaciclina;
TP, receptor do tromboxano; TXA,, tromboxano A2.
Figura 2.4: Via de formacdo das prostaglandinas.

Fonte: BENZON, 2014.

As prostaglandinas sdo produzidas com frequéncia pelas células tumorais, alterando o
microambiente tumoral, promovendo a neovascularizacdo e alterando a interagdo com o
sistema imune (GREGORIO et al., 2016). Muitas células tumorais apresentam receptores de
prostaglandinas (HUANG et al., 2013; HEIDEGGER et al., 2017; HIKEN et al., 2017; ZHU
et al., 2018). A ligacdo da PGE2 a esses receptores no tumor promove 0 aumento da
invasividade, fuga da vigilancia imunologica, proliferacdo tumoral, inibicdo da apoptose e
liberacdo de VEGF (SUNG; LEE; YU et al., 2010; BEN-DAVID, 2016; WU). A acéo direta
da PGE; nos receptores especificos nos linfocitos T citotoxicos e nas células NK promovem
reducdo na populacdo destas células e inibicdo da sua atividade (BAXEVANIS et al., 1993;
SPECHT et al., 2001; WALKER; ROTONDO, 2004). Além disso, promovem angiogénese e
proliferacdo celular epitelial (HOANG et al., 2015). As prostaglandinas mediam a liberacéo
de cortisol pela adrenal e parte da preservacdo imune propiciada pelos inibidores da COX
pode ser efeito indireto pelo bloqueio a sua liberacdo (MOHN et al., 2005). O NF-xB media a
expressdo da COX na células de melanoma mediada pela IL-1p (KITANAKA et al., 2018). A
figura 2.5 sumariza as principais vias pelas quais a sintese de prostaglandinas pode contribuir

a progressao do cancer.
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Figura 2.5: Efeitos das prostaglandinas no sistema imune e na progressdo do cancer. Setas
solidas representam evidéncia extraida de modelos experimentais. Setas tracejadas apontam
para a hipotese a ser testada em estudos clinicos.

EP, receptor da prostaglandina E; NK, natural killer; PGE,, prostaglandina E,; Tyl, T helper
1; T2, T helper 2; VEGF, fator de crescimento endotelial vascular

Fonte: BEN-DAVID, 2016.

A supressdo na formacdo de PGE, a ativacdo de AMP cinases pelo acido
acetilsalicilico (AAS) foi capaz de reduzir a motilidade, a pigmentacdo e o crescimento
tumoral seletivo em linhagens celulares de melanoma in vitro e modelo murino (KUMAR et
al., 2018). Acdo semelhante foi atribuida ao celecoxibe (ZHOU et al., 2017). A expressao de
receptores COX-1 e COX-2 nas linhagens celulares de melanoma A375, Sk-Mel-5 e Sk-Mel-
28 € significativamente maior que nos melandcitos epidérmicos humanos normais (PANZA et
al., 2016). Em modelo murino, o crescimento de linhagens de melanoma B16-F10 foi abolido
em ratos COX-2"" (com nocaute do gene responsavel pela expressdo do receptor da COX-2)
(PANZA et al., 2016). O uso de celecoxibe, mas ndo de naproxeno, inibiu o crescimento das
células do melanoma e sua invasividade de maneira concentracao-dependente (PANZA et al.,
2016). Em estudo avaliando em pacientes com melanoma precoce com estadiamento
patoldgico | a 11, a presenca de receptores de COX-2 no tumor primario associado a presenca
de linfécitos infiltrantes tumorais (TILs) foi associado a menor sobrevida melanoma
especifica, com HR de 6,21 (IC 95% = 1,20-32,24; p = 0,03), e sobrevida livre de doenca,
com HR 5,18 (IC 95% = 1,33-20,23; p = 0,018) (IACONO et al., 2018). Pacientes com
melanoma estadio Il com alta expressdo da COX-2 na analise anatomopatoldgica dos
linfonodos acometidos demonstram pior sobrevida livre de progressdo, quando comparados a
baixa expressdo da mesma enzima (PANZA et al., 2016). Ha maior expressdo da COX-2 em

metastases, em comparagdo a amostra no sitio primario, sugerindo potencial relevancia da
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enzima no processo de desenvolvimento de doenca metastatica (SOARES et al., 2017). Todos
estes dados justificam o interesse em explorar o potencial da inibicdo na producdo de

prostaglandinas em estudos clinicos.

2.7 FARMACOLOGIA DOS INIBIDORES DA COX

Os AINES sdo uma classe de analgésicos eficazes para tratamento da dor pds-
operatOria e muito utilizados na pratica clinica em pacientes cirurgicos (MARTINEZ et al.,
2017). Sdo uma classe heterogénea de farmacos caracterizada pela inibicdo da COX. Eles
apresentam nefrotoxicidade, toxicidade gastrointestinal e hematolégica como principais
limitantes ao uso cronico. Como tentativa para minimizar estes efeitos colaterais foram
desenvolvidos os inibidores seletivos da COX-2. Nos ultimos anos o uso dos inibidores
seletivos da COX-2 vem sendo limitado pelas agéncias reguladoras, em especial o Food and
Drug Administration (FDA) nos EUA, devido ao aumento da mortalidade cardiovascular ao
uso cronico demonstrado em diversos contextos clinicos (JENKINS; SELIGMAN, 2005).
Mas o aumento do risco de hipertensdo arterial sistémica (HAS) e risco cardiovascular com o
uso cronico, ligados nos Gltimos anos ao uso de antagonistas seletivos da COX-2, parecem
também estar relacionados aos inibidores da COX ndo seletivos (MARSICO; PAOLILLO;
FILARDI, 2017).

Como caracteristicas farmacoldgicas comuns dos AINES todos apresentam boa
biodisponibilidade oral, com pico de acdo entre 2 e 3 horas apds a administracdo oral
(BENZON et al., 2014). Séo acidos fracos, com altas taxas de ligacdo proteica em geral. A
biotransformacdo hepatica é a via de eliminacdo principal dos AINES, sendo a eliminacéo
renal do composto ativo responsavel por menos de 10% da dose administrada (BENZON; et

al., 2014). Os AINES, devido as suas caracteristicas farmacocinéticas e farmacodinamicas,
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podem ser divididos em 3 grupos para avaliacdo de estudos sobre seu impacto perioperatorio
em cirurgias oncoldgicas: 0 AAS, os inibidores seletivos da COX-2 e os outros AINES.

A dipirona ou metamizol é comumente classificada como um analgésico comum com
limitada atividade anti-inflamatoria periférica, em conjunto com o paracetamol (NIKOLOVA
et al., 2012). Sua acdo ocorre principalmente por meio de metabdlitos ativos. Apresenta boa
biodisponibilidade oral e pode também ser administrada por via parenteral. Apesar do uso da
dipirona por mais de 90 anos, o seu mecanismo de acdo ndo é completamente elucidado.
Pesquisas imputam a inibicdo da COX, a ativagdo do sistema canabinoide e ativacdo do
sistema opioide enddgeno (SHIMADA; OTTERNESS; STITT, 1994; VAZQUEZ, 2005;
CRUNFLI; VILELA; GIUSTI-PAIVA, 2015; TOPUZ et al., 2019). E um analgésico eficaz,
com incidéncia de eventos adversos menor que os opioides e os AINES, mas semelhante ao
paracetamol (KOTTER et al., 2015; KONIJNENBELT-PETERS et al., 2017). O principal
efeito adverso que limita o seu uso € a agranulocitose. A incidéncia estimada é da ordem de
0,2/1.000.000 de dias de uso (STAMMSCHULTE et al.,, 2015). A dipirona nao é
comercializada nos EUA, na Dinamarca, no Reino Unido e na Suécia devido a esta
complicagdo. A agranulocitose pode ocorrer de forma imediata, apds administragdo de uma
unica dose do farmaco ou de forma tardia. A ocorréncia dessa grave reacdo esta relacionada a
letalidade de cerca de 25% dos pacientes, conforme recente revisdo de banco de dados do
sistema de notificacdo alemdo (STAMMSCHULTE et al., 2015). O uso de dipirona pode
reduzir a antiagregacdo plaquetéria induzida pelo acido acetilsalicilico, prejudicando a acédo
do &cido acetilsalicilico na profilaxia de eventos cardiovasculares. Vem sendo recomendado o
uso do AAS pelo menos 2 horas antes da administracdo da dipirona para reduzir esse efeito
(POLZIN et al., 2015).

O AAS inibe a sintese de PG com a inativacdo irreversivel da COX, através da sua
acetilacdo (BENZON et al., 2014). Os outros AINES séo inibidores reversiveis da COX. A

maior parte das celulas sintetizam a COX, mas as plaquetas ndo o fazem. Essa caracteristica
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justifica a inativacdo da COX pelo AAS durante toda a vida util plaquetaria, reduzindo a
producdo de TXA; e a agregacdo plaquetaria de 3 a 7 dias apds a suspen¢do do medicamento
(GIBBS et al., 2001). Esta acdo antitrombotica pode contribuir na reducdo do escape das
células tumorais circulantes por reducdo na formacdo de neutrophil extracellular traps
(NETSs) nos sinusoides hepaticos e no pulmdo (HILLER et al., 2018). Os outros AINES
reduzem a acdo plaquetaria somente durante o tempo de acdo do medicamento, tendo
reduzida acéo anti-tumoral por este mecanismo.

O cetorolaco foi o primeiro anti-inflamatério ndo esteroidal (AINE) aprovado para uso
parenteral. E dotado de quiralidade. O estereoisbmero S- é 0 seu composto ativo, como
inibidor ndo seletivo da COX com afinidade maior pela COX-1. O isbmero R- ¢ um inibidor
das hidrolases que hidrolisam o trifosfato de guanosina (GTPases) Rat Sarcoma virus related
C3 botulinum toxin substrate (Racl) e Cell division control protein 42 homolog (Cdc42),
importantes reguladoras do desenvolvimento, progressdo, metastases e quimio-resisténcia
tumoral (HUDSON et al., 2019). Esta acdo pode contribuir para 0 aumento de sobrevida
observado em alguns estudos do cetorolaco quando utilizado no perioperatorio em cirurgia
oncolégica (FORGET et al., 2010; FORGET et al., 2013). A meia vida apds administracdo
parenteral é de cerca de 5 horas (VADIVELU et al., 2017). Apresenta metabolismo hepatico
e eliminacdo renal, com cerca de 60% da dose eliminada inalterada na urina (VADIVELU et
al., 2017). O cetorolaco é muito utilizado no tratamento da dor p6s-operatoria. Sua poténcia
analgésica é superior aos outros AINES, sendo uma dose parenteral de 30 mg equivalente a
12mg de morfina em cirurgia de grande porte (BROWN et al., 1990). Pela sua elevada
poténcia, € recomendado que seu uso ndo exceda 5 dias e 0 seu uso deve ser limitado em
pacientes idosos para reducdo na incidéncia de toxicidade gastrointestinal e renal
(VADIVELU et al., 2017).

O tenoxicam, uma tienotiazina oxicam, € um AINE inibidor ndo seletivo da COX com

caracteristicas farmacocinéticas interessantes para 0 uso no intraoperatorio. Apresenta meia
24



vida de eliminacdo de aproximadamente 67 horas, baixo volume de distribuicao (9,6 litros)
(NILSEN, 1994). Nédo apresenta metabolitos ativos e aproximadamente 99% da eliminagdo
por metabolismo hepatico. A meia-vida € pouco alterada em idosos, obesos e pacientes com
insuficiéncia renal, mas atencdo especial deve ocorrer em pacientes com insuficiéncia
hepética, especialmente quando associada a hiperbilirrubinemia (NILSEN, 1994). Estas
caracteristicas farmacocinéticas fazem o tenoxicam em dose Unica ter o potencial de reduzir o
aumento da atividade da COX no periodo pds-cirurgico e assim reduzir a vulnerabilidade para
0 surgimento de metastases no perioperatorio.

O parecoxibe € o Unico blogueador seletivo da COX-2 para uso parenteral disponivel
no nosso meio. O valdecoxibe e seus metab6litos sdo compostos ativos do parecoxibe
parenteral e se ligam de forma relativamente estavel a COX-2. Apresentam eliminacao
predominantemente renal. Oferecem como vantagens com relagdo aos antagonistas nédo
seletivos da COX incidéncia reduzida de eventos gastrointestinais e menor efeito na
hemostasia priméaria (STOLTZ et al., 2002; SCHARBERT et al., 2007). Devido & inibicéo da
producdo de PGE; no endotélio ndo contrabalancada pela reducdo do TXA, provocada pelos
inibidores seletivos da COX-2, esta classe de medicamentos pode estar mais frequentemente
associada a eventos adversos cardiovasculares que os AINES nao seletivos. O valdecoxibe foi
retirado do mercado americano em 2005 pelo fabricante e no mesmo ano o FDA reprovou a
licenca do parecoxibe (JENKINS; SELIGMAN, 2019). Isso se deve ao aumento da incidéncia
de eventos adversos cardiovasculares maiores e reacGes alérgicas graves com o uso do
valdecoxibe, associado ao aumento na incidéncia de eventos cardiovasculares observado em
pos-operatério de cirurgia de revascularizacdo miocéardica com 0 uso de parecoxibe
(NUSSMEIER et al., 2005). Outros estudos ndo confirmaram maior incidéncia de eventos
adversos com 0 uso de parecoxibe em cirurgias nao-cardiacas, se mantendo assim
comercializado em diversos paises da Europa e América Latina (LANGFORD et al., 2009;

DU; GU, 2018; HUANG et al., 2018). No Brasil, seu uso € contraindicado em menores de 18
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anos, pos-operatorio de cirurgia de revascularizacdo miocardica, pacientes com doenca

arterial coronariana significativa e com disfungdo hepética grave (ANVISA, 2019).

2.8 ESTUDOS CLINICOS AVALIANDO INIBIDORES DA COX EM

ONCOLOGIA

O céancer de mama € o tipo mais avaliado a respeito do uso de AINES. Em estudo de
coorte retrospectiva avaliando 327 pacientes submetidas a mastectomia com esvaziamento
axilar o uso intraoperatério de cetorolaco foi o Unico fator relacionado a técnica anestésica
associado a aumento na sobrevida livre de recorréncia em 5 anos na analise maltipla, com HR
de 0,39 (IC 95% =0 - 0,19; P = 0,019) (FORGET et al., 2010). Foi recentemente publicado
um estudo duplo cego, randomizado, placebo controlado sobre o uso perioperatério de
etodolac associado ao B-bloqueador propranonol iniciados 5 dias antes e mantidos 5 dias apds
o0 procedimento no qual foram incluidas 38 pacientes com doenca em estadio precoce
submetidas a cirurgia para tratamento de cancer de mama (SHAASHUA et al., 2017). O uso
desta estratégia terapéutica inibiu os fatores relacionados a transigdo epitélio-mesenquimal,
reduziu a transcricdo de fatores pro-inflamatérios e pré-metastaticos, reduziu o numero de
mondcitos e aumentou o nimero de células B, e aumentou a expressdo de CD11a em células
NK. Todos estes fatores demonstram potencial de mitigar as alteraces perioperatorias pro-
metastaticas subsequentes a cirurgia com o uso preemtivo de B-bloqueio associado ao
bloqueio da COX.

Outro grupo de cirurgias oncolégicas contemplado com estudos neste topico € o de
tumores do trato digestivo. Um ensaio clinico randomizado incluindo 32 pacientes submetidos
a cirurgias intracavitarias toracicas e abdominais avaliou a influéncia do uso de celecoxibe na
atividade da PGEy, e na dor no pds-operatério (HILLER et al., 2017). As doses de celecoxibe

administradas foram 400mg no pré-operatério, seguidas de cinco doses de 200mg
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administradas a cada 12 horas. Houve uma pequena reducdo dos niveis de PGEy no pos-
operatério, associada a reducdo nos escores de dor. Em estudo que incluiu pacientes com
carcinoma hepatocelular precoce submetidos a tratamento cirdrgico, foram comparados
pacientes que utilizaram AINES convencionais, inibidores da COX-2 ou AAS em até 4 meses
de pos-operatério com os pacientes que ndo utilizaram esta classe de medicamentos (YEH et
al., 2015). O grupo que utilizou AINES apresentou menor taxa de recorréncia do carcinoma
hepatocelular entre 4 e 48 meses de acompanhamento, com HR na andlise ajustada de 0,81
(IC 95% = 0,78-0,90; P< 0,001). O carcinoma hepatocelular também foi avaliado em uma
coorte retrospectiva que incluiu 430 pacientes portadores do virus da hepatite B e foi
observada melhor sobrevida livre de recorréncia em andlise ajustada em pacientes que
utilizavam AAS, com HR de 0,24 (IC 95% = 0,058-0,996; P = 0,049) (YOUNG et al., 2019).
Outro estudo avaliou como desfecho sobrevida cancer especifica em uma coorte retrospectiva
que incluiu 723 pacientes. Apds ajuste para os principais fatores progndésticos, houve melhor
sobrevida em usuarios regulares de AAS com HR de 0,38 (IC 95% = 0,17-0,84; p = 0,017)
em comparacdo a pacientes que ndo utilizavam o medicamento (GOH et al., 2014). Apesar
deste beneficio postulado para o uso de AINES, o uso desta classe de medicamentos em
pacientes submetidos a cirurgia gastrointestinal com anastomoses do trato digestivo apresenta
o0 risco potencial de aumento na incidéncia de fistula entérica, hipotese corroborada por
estudos observacionais (KLEIN; GOGENUR; ROSENBERG, 2012; FJEDERHOLT et al.,
2018). Recente revisdo sistematica ndo apresentou conclusdes definitivas a respeito da relacdo
entre inibidores da COX e deiscéncia de anastomoses devido a baixa qualidade dos estudos,
de acordo com a avaliacdo dos autores (CATA et al., 2017).

O uso de AINES também foi associado e melhor sobrevida em coortes de pacientes
submetidos a tratamento cirdrgico de cancer de lingua, cancer de pulmdo ndo pequenas
células e cancer de bexiga (FORGET et al., 2013; LEE et al., 2015; JIANG et al., 2018;

LYON et al., 2018).
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3. OBJETIVO

Avaliacdo do impacto do uso intraoperatdrio de anti-inflamatorios ndo esteroidais na

sobrevida e recorréncia de pacientes com diagnostico de melanoma submetidos a bidpsia de

linfonodo sentinela.
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BACKGROUND

Melanoma is an aggressive form of skin cancer. Sentinel lymph node biopsy is a
standard procedure for staging localized melanoma. Perioperative nonsteroidal anti-
inflammatory drug (NSAID) use has been associated with improvement in long-term
outcomes of other tumor types. The aim of the study was to investigate if there was an
association between intraoperative NSAID use and recurrence or survival.

METHODS

A cohort of patients (544) who underwent sentinel lymph node biopsy for the treatment
of cutaneous melanoma between March 2000 and January 2012 at a tertiary centre
was retrospectively recruited for this study. Patients were grouped depending on
NSAID use. The primary outcomes were time to treatment failure and melanoma-
specific survival. Disease-free survival and overall survival were the secondary
outcomes.

RESULTS

Among the 544 patients recruited, 516 were finally included in the analysis after
applying inclusion and exclusion criteria. NSAIDs were used in 307 patients. The
median (IQR) duration of follow-up was 72 (35-112) months and the 10-year
melanoma-specific survival was 63.2% (95% CI, 58.4 to 68.4%). Log rank test showed
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no statistically significant differences in time to treatment failure ( P = 0.660),
melanoma-specific survival ( P = 0.485), disease-free survival ( P =0.671), and
overall survival ( P = 0.522) between the study groups. Multivariate Cox proportional
hazards model confirmed the unadjusted results.

CONCLUSIONS

The current study did not support the use of intraoperative NSAIDs in preventing death
or recurrence in patients with melanoma.
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ABSTRACT

BACKGROUND:

Melanoma is an aggressive form of skin cancer. Sentinel lymph node biopsy is a
standard procedure for staging localized melanoma. Perioperative nonsteroidal anti-
inflammatory drug (NSAID) use has been associated with improvement in long-term
outcomes of other tumor types. The aim of the study was to investigate if there was an
association between intraoperative NSAID use and recurrence or survival.
METHODS:

A cohort of patients (544) who underwent sentinel lymph node biopsy for the
treatment of cutaneous melanoma between March 2000 and January 2012 at a tertiary
centre was retrospectively recruited for this study. Patients were grouped depending
on NSAID use. The primary outcomes were time to treatment failure and melanoma-
specific survival. Disease-free survival and overall survival were the secondary
outcomes.

RESULTS:

Among the 544 patients recruited, 516 were finally included in the analysis after
applying inclusion and exclusion criteria. NSAIDs were used in 307 patients. The
median (IQR) duration of follow-up was 72 (35—-112) months and the 10-year
melanoma-specific survival was 63.2% (95% CI, 58.4 to 68.4%). Log rank test
showed no statistically significant differences in time to treatment failure (P = 0.660),
melanoma-specific survival (P = 0.485), disease-free survival (P = 0.671), and overall
survival (P = 0.522) between the study groups. Multivariate Cox proportional hazards
model confirmed the unadjusted results.

CONCLUSIONS:

The current study did not support the use of intraoperative NSAIDs in preventing

death or recurrence in patients with melanoma.
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KEY POINTS

Question: Is the intraoperative use of NSAIDs associated with improved
recurrence or survival in a cohort of patients with melanoma?

Findings: There was no difference associated with intraoperative NSAIDs in
10-year time-to-event outcomes.

Meaning: The findings suggest that intraoperative NSAID use is not
associated with improved recurrence rates or survival after surgery for

malignant melanoma.
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GLOSSARY

CDC42 = cell division control protein 42; AJCC = American Joint Committee on
Cancer; ASA = American Society of Anesthesiologists; CI = confidence interval;
COX = cyclooxygenase; DFS = disease-free survival; HR = hazard ratio; INCA =
National Cancer Institute of Brazil; IQR = inter-quartile range; MSS = melanoma-
specific survival; NSAID = nonsteroidal anti-inflammatory drug; OS = overall
survival; PGE, = prostaglandin E,; Racl = Ras-related C3 botulinum toxin substrate;
REB = Research Ethics Board; SLNB = sentinel lymph node biopsy; STROBE =
STrengthening the Reporting of OBservational studies in Epidemiology; TTF = time

to treatment failure.
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Cutaneous melanoma results from malignant transformation of skin melanocytes, the
cells that synthetize melanin. As a rule, metastatic disease quickly progresses to life-
threatening state. The survival rates of patients with advanced melanoma improved
greatly during the past decade in the developed countries because of the widespread
use of immunotherapy and checkpoint inhibitors in stages IIT and IV of melanoma.'
The predicted cost of 1 year treatment with nivolumab for melanoma in entire target
population at United States is 1.150 billion dollars, betokening a high potential
overcharge to the healthcare system with novel melanoma treatments.” The public
health care system is the only option available to 76% of the Brazilian population, and
these expensive medications are not offered these patients with advanced melanoma,
outside the clinical trial setting.” Therefore, strategies that can postpone recurrence are
of great value to reduce costs of advanced disease treatment and to improve the
survival of patients with melanoma.

The relationship between perioperative factors and recurrence of cancers has been
extensively reviewed.* After surgery, the release of tumor cells, increase in
proangiogenic factor levels, and deprivation of adaptive cellular immunity occur.” The
role of the anesthetic technique used during melanoma surgery in recurrence and
survival has already been investigated.®’

The activation of prostaglandin E, (PGE,) receptors in the cancer cells is associated
with increased invasiveness, proliferation, apoptosis inhibition, and vascular
endothelial growth factor release.’ Furthermore, PGE, reduces T cytotoxic
lymphocyte and natural killer cell population and activity .”'! PGE, also promotes
angiogenesis and epithelial cell proliferation.'? Adrenal cortisol release could also be
mediated by prostaglandins.13 Therefore, inhibition of cyclooxygenase (COX), an

enzyme involved in the synthesis of prostaglandins, by nonsteroidal anti-
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inflammatory drugs (NSAIDs) could be a promising strategy to mitigate some of the
unfavourable features of perioperative period. Some previous studies investigated this
hypothesis and obtained promising results.'*'® Anesthesiologists are major prescribers
of medications, such as NSAIDs, that may modulate perioperative stress and interfere
with tumor growth. A systematic review on this topic was unable to find relevant
studies involving melanoma population.'” Therefore, the aim of the study was to
elucidate if there is an association between the use of NSAIDs in the operating room
and recurrence or survival of patients with melanoma after sentinel lymph node
biopsy (SLNB). To the best of our knowledge, this is the first study to evaluate the
relationship between perioperative NSAID use and oncological outcomes in patients

with melanoma.
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METHODS

Study Population

The study design was approved by the local Research Ethics Board (REB) called
CEP-INCA in October 2017. Requirement for a written informed consent was waived
by the REB, and we anonymized patient data before analysis. A cohort of patients
who underwent SLNB for the treatment of cutaneous melanoma between March 2000
and January 2012 at the National Cancer Institute of Brazil (INCA) were
retrospectively recruited for this study. Patients are referred to Connective and Bone
Tissue unit by the public health system for surgical treatment of melanoma in Rio de
Janeiro. This retrospective cohort study was designed in accordance with the
STrengthening the Reporting of OBservational studies in Epidemiology (STROBE)
guidelines.”® The use of SLNB for melanoma staging started at the INCA in 2000.
Patients, aged over 16 years, who underwent SLNB for cutaneous melanoma with
final histopathological confirmation of a primary tumor other than melanoma in situ,
if there was no previously resected melanoma of a higher stage and if SLNB was
performed just for one primary melanoma, were included. Individuals were excluded
from the analysis when the follow-up period was less than one month and when
anesthesia chart was not found. The last follow-up status was recorded in February

2019. All histopathological specimens were reviewed after referral to INCA.

Patient Care
SLNB was performed as described elsewhere.?' This technique was employed to
detect clinically occult nodal involvement. Before going to the operating room,

technetium(99mTc) phytate radioisotope was injected around the primary melanoma
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or the scar of a previous resection, and subsequently, lymphoscintigraphy of the whole
body and specific areas with planar or tomographic scans was performed for sentinel
node mapping. After the administration of anesthesia, patent blue dye was injected.
During the procedure, the sentinel lymph nodes were located using both gamma probe
and visual lymphatic dye drainage. All blue-stained nodes and all nodes with greater
than 10% of the hottest node’s radioactivity were resected. Melanoma wide margin
resections were performed when appropriate, and simultaneously, complete regional
lymphadenectomy was executed based on the results of the SLNB frozen section
analysis.

Since the introduction of sentinel lymph node dissection at INCA, all procedures were
performed with the assistance of an anesthetist. The consultant anesthesiologist made
the decision regarding intraoperative NSAID use. The prescription of NSAIDs during
the study period was driven by the analgesic, anti-inflammatory and opioid sparing
properties. Tenoxicam was the only intravenous NSAID available when most of the
participants underwent the procedure. The routine post-operative analgesic scheme
included regular metamizole during the first post-operative day, followed by
metamizole on-demand after hospital discharge.

Patients diagnosed with melanoma treated at the Connective and Bone Tissue Section
were scheduled for regular medical visits and imaging for at least the first 10 years
after diagnosis, unless the patient was lost to follow-up. The frequency of visits and
types of imaging requested by the consultant surgeon were in accordance with initial

staging and physical examination, based on local standards.

Data collection

Data on preoperative characteristics including sex, age, weight, formal education, skin
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colour, and American Society of Anesthesiologists (ASA) Physical Status
Classification System were collected from medical records. Tumor information
included the tumor location, histological subtype, tumor thickness (Breslow depth),
Clark level, ulceration, mitosis rate, and regression were also collected. From the
lymph node specimens, the presence and the number of affected nodes were
documented. Tumor and lymph node information were used to perform the staging
according to the 8" edition of the American Joint Committee on Cancer (AJCC)
staging manual.”” From anesthesia chart, anesthesia technique, metamizole,
dexamethasone, and NSAIDs were extracted. Dates of locoregional recurrence,

systemic recurrence, last follow-up, and death were also verified.

Outcomes

The primary outcomes of the study were time to treatment failure (TTF) or
recurrence-free interval (RFI) and melanoma-specific survival (MSS). Secondary
outcomes were disease-free survival (DFS) and overall survival (OS). Follow-up was
censored at 120 months for outcome analysis. All these time-to-event outcomes were
reported in 10-year intervals. The definitions of the outcomes were based on recent

23-26 . . . . .. .
Because of some inconsistencies in definition used across different

guidelines.
guidelines and the lack of a detailed guideline for time-to-event outcomes in

melanoma population, the definitions of events and censoring were better described in

Supplemental Table 1.

Statistical Analysis
The data was analysed with the software R, version 3.1.6, packages “survival,”

. ) . .
“ggplot2,” “survminer” and "powerSurvEpi.”*’ Continuous variables are presented as
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means and standard deviation or as median and inter-quartile range (IQR), depending
on their distribution. To check comparability, the covariates were presented by group
according to NSAID use. Bivariate statistical testing was performed using two-sided
Chi-square tests, t-tests, and non-parametric Wilcoxon tests. Time-to-event
probabilities with 95% confidence intervals (CI) were calculated according to the
Kaplan-Meier method and compared with the log-rank test statistics. A Cox
proportional hazards model and hazard ratio (HR) were used to evaluate the
association of NSAID use and other variables with time-to-event outcomes.
Interaction between NSAID and metamizole use and NSAID and dexamethasone use
were investigated by inclusion of interaction terms in the Cox regression model. A
stepwise strategy via backward selection was used during covariate selection in the
Cox regression model; however, NSAID use, which was used in the model
independent of the p value, was an exception. Entry and removal significance criteria
were 0.15 and 0.05, respectively. The Schoenfeld residuals test was performed to
evaluate the proportionality assumption of the Cox model.*® Patients with unavailable
data on covariates included in the Cox proportional hazards model were excluded
from the final model. Exceptions to the previous statement are ulceration and
regression, which were admitted as being absent if corresponding information was not
found in the pathology report after the observation that unavailable ulceration and
regression samples had a similar survival profile as negative cases (Supplemental
Digital Content, Supplemental Figures 1 and 2). The adjusted HR and 95% CI were
reported, and p values of 0.05 or below were considered as statistically significant.
Sample size calculation was performed according to Schoenfeld’s formula for time-to-
event outcomes.”’ Subgroup analysis stratified according to the 8" Edition of AJCC

manual were performed according to the Kaplan-Meier method and compared with
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the log-rank test statistics. A HR of 0.6 was estimated based on previous studies."*
Assuming an o of 5% and a power of 80%, 126 events were required for each

analysis.
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RESULTS

After applying the inclusion and exclusion criteria, 516 patients were included in this
study. Among them, 307 patients used NSAIDs. Figure 1 details the inclusion of
patients in the study. Tenoxicam was the administered NSAID in 303 patients;
parecoxib and ketorolac were used in one and three patients, respectively.

The sample characteristics according to NSAID status are detailed in Table 1 and
Table 2. The median (interquartile range [range]) follow-up duration of the study
sample was 72 (35112 [1-216]) months. The 5-year and 10-year MSS of the final
sample were 75.4% (95% CI, 71.6-79.4%) and 63.2% (95% CI, 58.4—-68.4%)),
respectively.

Kaplan and Meyer time-to-event curves for the four outcomes (TTF, MSS, DFS, and
OS) are presented in Figure 2. Log rank test showed that none of the outcomes
achieved statistical significance (Table 3). Unadjusted and multivariable HR with CI
are presented in Figure 3. Cox proportional hazards multivariate model for the main
and secondary outcomes showed comparable results (Supplemental Digital Content,
Supplemental Tables 1, 2, 4 and 4). Subgroup analysis did not find any difference in
any of the AJCC staging groups (Supplemental Digital Content, Supplemental Figures

3,4,5and 6).

42



43

DISCUSSION

This single centre retrospective cohort study assessed the impact of NSAID use on
TTF, MSS, DFS, and OS. Unadjusted or multivariate analysis showed no statistically
significant difference between the groups in any of the studied outcomes. Tenoxicam,
which belongs to a class of NSAIDs called oxicams and is a non-selective COX
inhibitor, was the mainly used NSAID by the patients in this cohort. It is an attractive
option in this intent because of its long half-life. A single dose of tenoxicam has a
half-life of 67 h and a low distribution volume of 9.6 L, and age, BMI, or renal
function have little influence on them.* Thus, despite using a single dose of NSAID,
COX inhibition is expected to last at least for the first 3 post-operative days.

In clinical practice, NSAID administration during surgery is avoided in patients
judged to be at a higher risk of experiencing clinical complications, such as those with
renal failure, advanced age, and cardiovascular disease. In a cohort of patients
undergoing major surgery, those exposed to NSAIDs had a lower ASA physical status,
an inferior Lee’s revised cardiac risk index class, and were younger than controls.’'
Therefore, a possible explanation for previous positive results in retrospective cohort
studies investigating the effect of NSAID use in the perioperative period lies in
residual and unmeasured confounding. Even after adjustment for these factors, some
confounding may persist.32 That is a potential reason why a recent randomized
clinical trial investigating the effect of pre-incisional ketorolac on DFS failed to
reproduce the promising findings of a previous observational research by the same
group of investigators in a high-risk breast cancer population.® In the present sample,
patients who used NSAIDs were younger, showed a lower ASA physical status class,

had less years of formal education, were white more often, showed a lower Clark
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level, were more frequently anesthetized with general anesthesia, required longer
operating times, and were more frequently administered metamizole intraoperatively
than controls. No difference was observed in AJCC staging, ulceration, and regression
between the groups. Thereby, the main prognostic variables were well balanced; this
justifies the lack of statistically significant difference in all investigated outcomes
even in unadjusted analysis.

Some NSAIDs have effects beyond COX inhibition. Ketorolac is a Ras-related C3
botulinum toxin substrate (Racl) and a cell division control protein 42 (CDC42)
GTPases inhibitor.** This may explain the occurrence of better outcomes in other
cancer types when this agent was employed.'*

Metamizole is an analgesic used in many European and South American countries.
The main postulated mechanisms of action of this analgesic are COX-3 inhibition and
activation of endogenous cannabinoid and opioidergic systems.” It has a slight anti-
inflammatory effect on experimental models, probably because of its weak COX-1
and -2 inhibitory effect.’® Dexamethasone is used frequently because of its antiemetic
proprieties, but it has been associated with worse 5-year OS after colorectal cancer
surgery.”’ Cox proportional hazards model showed no association between
metamizole or dexamethasone and all selected outcomes (Supplemental Digital
Content, Supplemental Tables 1, 2, 4 and 4). Furthermore, Cox regression model
showed no interaction between metamizole or dexamethasone and NSAIDs
(Supplemental Digital Content, Supplemental Tables 5 and 6) .

Some previous studies reported selective benefits of perioperative interventions on
early recurrence.’® Visual inspection of the Kaplan-Meier curves in Figures 2
indicates that the survival is stable between NSAID-use-based groups over the time.

The proportionality of time-to-event outcomes stratified by study groups was assessed
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by using the Schoenfeld residuals test; this showed that hazards were proportional
during the study follow up for the four measured outcomes. This indicates that there is
no evidence of an early survival or recurrence benefit of intraoperative NSAID use in
the sample.

The use of the melanoma staging classification according to the 8™ edition of the
AJCC manual is a strength of the current study.”> The AJCC Melanoma Expert Panel
performed several revisions based on a predictive model derived from a cohort of
over 46,000 patients with melanoma, which led to the publication of the 8" edition.'
Thereby, the detailed staging adjustment enhanced the precision of the estimates. A
subgroup analysis stratified by staging was also performed, reducing the potential risk
of an unmeasured selective benefit in patients with high risk of recurrence. The use of
a population that underwent SNLB is another strength of the work; this helped
homogenize the sample by including patients with only clinical stage I or II cancers
and ensure a better hypothesis testing. A comprehensive team of oncological
surgeons, a pathologist, a medical oncologist, and an epidemiologist analysed the
features of the study with different perspectives.

The study also has several limitations. Because of the observational design, the study
is prone to confounding. The detailed adjustment from staging, partly reduced this
concern, but it is still a relevant issue. Information about preoperative and
postoperative use of NSAIDs was not included. The study was powered for detecting
an HR of 0.6; thus, a slight, but clinically relevant, difference could have been
omitted. Some investigators suggest a synergic effect of NSAIDs with B-blockers, and
this was not evaluated.'® The current study evaluated the effect of intraoperative use
of NSAIDs, but it does not distinguish the use of pre-incisional NSAIDs, which is

supposed to have a better effect on perioperative inflammation and analgesia.*’

45



46

This study endorses that intraoperative NSAID use is not associated with improved
recurrence rates or survival after SLNB for malignant melanoma. The decision to use
NSAIDs during melanoma surgery must be driven by their analgesic efficacy, opioid-
sparing proprieties, and safety profile. Further research is warranted to clarify whether
perioperative NSAIDs can be used as long-term prognosis modifiers in patients with

cancer.
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Supplemental Digital Content

Additional supporting information may be found online in Supplemental Digital

Content.

Supplemental Figure 1. Kaplan-Meyer plot of (a) time to treatment failure, (b)
melanoma-specific survival, (c) disease-free survival, and (d) overall survival
categorised as absent ulceration in 197 patients (red line), reported ulceration in 241

patients (green line), or unrecorded ulceration status in 81 patients (blue line).

Supplemental Figure 2. Kaplan-Meyer plot of (a) time to treatment failure, (b)
melanoma-specific survival, (¢) disease-free survival, and (d) overall survival
categorised as absent pathological regression in 227 patients (red line), reported
pathological regression in 184 patients (green line), or unrecorded regression status in

105 patients (blue line).

Supplemental Figure 3. Kaplan-Meyer plot of time to treatment failure in patients
with melanoma (a) AJCC 8th Edition Stage I, (b) AJCC 8th Edition Stage I, and (c)
AJCC 8th Edition Stage III categorised as no intraoperative nonsteroidal anti-

inflammatory drugs (NSAIDs) (red line) or NSAID use (blue line).

Supplemental Figure 4. Kaplan-Meyer plot of melanoma-specific survival in
patients with melanoma (a) AJCC 8th Edition Stage I, (b) AJCC 8th Edition Stage II,
and (c) AJCC 8th Edition Stage III categorised as no intraoperative nonsteroidal anti-

inflammatory drugs (NSAIDs) (red line) or NSAID use (blue line).

Supplemental Figure 5. Kaplan-Meyer plot of disease-free survival in patients with

melanoma (a) AJCC 8th Edition Stage I, (b) AJCC 8th Edition Stage II, and (¢) AJCC
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8th Edition Stage III categorised as no intraoperative nonsteroidal anti-inflammatory

drugs (NSAIDs) (red line) or NSAID use (blue line).

Supplemental Figure 6. Kaplan-Meyer plot of overall survival in patients with
melanoma (a) AJCC 8th Edition Stage I, (b) AJCC 8th Edition Stage II, and (¢) AJCC
8th Edition Stage III categorised as no intraoperative nonsteroidal anti-inflammatory

drugs (NSAIDs) (red line) or NSAID use (blue line).

Supplemental Table 1. Outcome definitions

Supplemental Table 2. Unadjusted and multivariable analysis of time to treatment

failure

Supplemental Table 3. Unadjusted and multivariable analysis of melanoma-specific

survival

Supplemental Table 4. Unadjusted and multivariable analysis of disease-free survival

Supplemental Table 5. Unadjusted and multivariable analysis of overall survival

Supplemental Table 6. Cox proportional hazards models including interaction terms

for metamizole and NSAIDS use

Supplemental Table 7. Cox proportional hazards model including interaction terms

for dexamethasone and NSAIDS use
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Table 1. Baseline patient characteristics according to NSAID use status
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No NSAID NSAID Pvalue
(n =209) (n=307)
Age (years) 58.3(13.3) 52.0(13.4) <0.001
Sex (male) 102 (48.8%) 132 (43.0%) 0.226
Weight (kg) 70 [63-83] 70 [62-80] 0.194
ASA physical status <0.001
| 44 (21.1%) 102 (33.2%)
Il 119 (56.9%) 180 (58.6%)
1 46 (22.0%) 25 (8.1%)
Formal education 0.003
<8 years 135 (64.6%) 157 (51.1%)
28 years 74 (35.4%) 150 (48.9)
Skin colour 0.023
White 166 (79.4%) 268 (87.3%)
Non-white 43 (20.6%) 39 (12.7%)

Numbers are in n (%) and mean (standard deviation) and median

[interquartile range]

Abbreviations: ASA, American Society of Anesthesiologists; NSAID, nonsteroidal

anti-inflammatory drug.
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Table 2. Tumor and intraoperative data according to NSAID use status
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No NSAID NSAID Pvalue
(n =209) (n=307)
Histological type 0.864
Superficial spreading 97 (46.4%) 153 (49.8%)
Nodular 85 (40.7%) 116 (37.8%)
Acral-lentiginous 19 (9.1%) 23 (7.5%)
Other 5(2.4%) 9 (2.9%)
Not reported 3 (1.4%) 6 (2.0%)
Tumor location <0.001
Upper arm 31(14.8%) 55 (17.9%)
Lower arm 122 (58.4%) 103 (33.6%)
Trunk 56 (26.8%) 149 (48.5%)
Clark level 0.027
I 10 (4.8%) 20 (6.5%)
1] 54 (25.8%) 107 (34.9%)
v 108 (51.7%) 130 (42.3%)
\Y 34 (16.3%) 37 (12.1%)
Not reported 3 (1.4%) 13 (4.2%)
Breslow depth (mm) 2.9 [1.2-5.0] 2.5[1.2-4] 0.169
Ulceration 101 (48.3%) 140 (45.6%) 0.604
Regression 66 (31.6%) 118 (38.4%) 0.133
T staging 0.476
T1 33 (15.8%) 48 (15.6%)
T2 52 (24.9%) 84 (27.4%)
T3 54 (25.8%) 91 (29.1%)
T4 65 (31.1%) 74 (24.1%)
TX 5(2.4%) 10 (1.9%)
N staging 0.158
NO 159 (76.1%) 226 (73.6%)
N1 31 (14.8%) 52 (16.9%)



N2

N3
AJCC pathological
staging

I

Il

I

Unknown (TX/NO)
Anesthesia technique

General anesthesia

General plus regional

Regional anesthesia
Operating time (min)
Intraoperative
metamizole use
Intraoperative

dexamethasone use

12 (5.7%)

7 (3.3%)

62 (29.7%)
91 (43.5%)
53 (25.4%)

3 (1.4%)

72 (34.4%)
19 (9.1%)
118 (56.5%)
85 [65-110]

131 (63.0%)

52 (24.9%)

26 (8.5%)
3 (1.0%)

99 (32.8%)

117 (38.1%)

85 (27.7%)
6 (2.0%)

185 (60.3%)
19 (6.2%)
103 (33.6%)
95 [75-125]

278 (90.6%)

102 (33.2%)

56

0.662

<0.001

0.016

<0.001

0.053

Numbers are in n (%) and mean (standard deviation) and median

[interquartile range]

Abbreviations: AJCC, American Joint Committee on Cancer; NSAID, nonsteroidal

anti-inflammatory drug.
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Table 3. Five-year and ten-year probabilities according to NSAID status, total number

of events, and log rank’s p value for each outcome

5-year probabilities 10-year probabilities Number of P value
No NSAID NSAID No NSAID NSAID events
TTF 69.9 69.5 59.5 62.1 172 0.660
MSS 75.4 753 57.8 66.1 154 0.485
DFS 68.6 68.6 58.4 60.3 180 0.671
oS 74.5 74.7 57.1 64.5 160 0.522

Abbreviations: CI, confidence interval; DFS, disease-free survival; MSS, Melanoma-
specific survival; NSAID, nonsteroidal anti-inflammatory drug; OS, overall survival;

TTF, time to treatment failure.
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NSAIDs in melanoma surgery: recurrence & survival

All patients who underwent
sentinel node biopsy
(n =544)

Did not fit inclusion criteria:

.| - Tisstaging (n=10)

"| - Two SLND inthe same patient(n=1)
- Previousstage lll melanoma{n=1)

h 4

Patients with inclusion

criteria
(h=532)

Exclusions:
- Unavailable anesthesia chart (n = 14)
- Lessthan 1 month follow up (n=2)

Y

h J

Patients included in the final
analysis
(n=516)

h 4 r

No intraoperative NSAIDS Intraoperative NSAIDS use
(n=209) (n=307)

Figure 1. Flow diagram showing patient selection.

Abbreviation: NSAIDs, nonsteroidal anti-inflammatory drugs.
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Figure 2. Kaplan-Meyer plot of (a) time to treatment failure, (b) melanoma-specific

survival, (c) disease-free survival, and (d) overall survival categorised as no

intraoperative nonsteroidal anti-inflammatory drugs (NSAIDs) use in 209 patients (red

line) or NSAID use in 307 patients (blue line).

Number-at-risk tables are reported below each plot.

Abbreviation: NSAIDs, nonsteroidal anti-inflammatory drugs.
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Qutcome HR (95% CI) P value
TTF unadjusted 0.934 (0.689 - 1.266) —= 0.660
mulitivariable  1.191 (0.851 - 1.666) = 0.309
MSS unadjusted 0.892 (0.647 - 1.230) —e— 0.486
mulitivariable  0.919 (0.649 - 1.300) —e— 0633
DFS unadjusted 0.937 (0.696 - 1.263) —=— 0.671
mulitivariable  1.194 (0.860 - 1.657) : - : 0.289
0S unadjusted 0.902 (0.658 - 1.237) = 0523
mulitivariable  1.024 (0.727-1.442) I—r—l 0.894
[ I |
0.50 1.0 2.0

NSAID Better No NSAID Better

Figure 3. Primary and secondary outcomes unadjusted and multivariable model hazard
ratio for NSAID use.

Abbreviations: CI, confidence interval; DFS, disease-free survival; HR, hazard ratio;
MSS, Melanoma-specific survival; NSAID, nonsteroidal anti-inflammatory drug; OS,
overall survival; TTF, time to treatment failure.

TTF multivariable analysis was adjusted for age, sex, histological type, tumor location,
regression, AJCC 8™ Edition pathological staging and anesthesia type.

MSS multivariable analysis was adjusted for sex, histological type, tumor location and
AJCC 8™ Edition pathological staging.

DFS multivariable analysis was adjusted for age, sex, histological type, tumor location,
regression, AJCC 8™ Edition pathological staging and anesthesia type.

OS multivariable analysis was adjusted for sex, histological type, tumor location,

regression and AJCC 8" Edition pathological staging.
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Supplemental Figure 2. Kaplan-Meyer plot of (a) time to treatment failure, (b) melanoma-
specific survival, (c) disease-free survival, and (d) overall survival categorised as absent
pathological regression in 227 patients (red line), reported pathological regression in 184

patients (green line), or unrecorded regression status in 105 patients (blue line).
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Supplemental Figure 4. Kaplan-Meyer plot of melanoma-specific survival in patients with
melanoma (a) AJCC 8" Edition Stage I, (b) AJCC 8™ Edition Stage I, and (c) AJCC 8"
Edition Stage 11 categorised as no intraoperative nonsteroidal anti-inflammatory drugs
(NSAIDs) (red line) or NSAID use (blue line).
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Supplemental Figure 6. Kaplan-Meyer plot of overall survival in patients with melanoma (a)
AJCC 8" Edition Stage I, (b) AJCC 8" Edition Stage 11, and (c) AJCC 8" Edition Stage 111
categorised as no intraoperative nonsteroidal anti-inflammatory drugs (NSAIDs) (red line) or
NSAID use (blue line).
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Supplemental Table 1. Outcome definitions

Time-to-event endpoint TTF MSS DFS
Loco-regional recurrence E I E
Distant metastasis E I E
Death from same cancer E E E
Death from all other causes C C E
Treatment related death c E E
Loss to treatment follow up C C C

Abbreviations: C, censor; DFS, disease-free survival; E, event; I, ignore; MSS, Melanoma-

specific survival; OS, overall survival; TTF, time to treatment failure.
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Supplemental Table 2. Unadjusted and multivariable analysis of time to treatment failure

Unadjusted analysis Multivariable analysis
HR 95% CI Pvalue HR 95% ClI P value
Age; 2 65 years 1.502 1.088-2.074 0.013 1.517 1.075-2.141 0.018
Sex; male 1.861 1.376- 2.516 <0.001 1.864 1.346- 2.581 <0.001
ASA physical status; 2 1| 1.595 1.113-2.288 0.011
Formal education; = 8 years 0.750 0.551-1.022 0.068
Skin colour; non-white 1.295 0.882-1.901 0.187
Histological type; Non-superficial spreading 3.105 2.221-4.339 <0.001 1.630 1.127-2.357 0.009
Tumor location
Upper arm 1 1
Lower arm 1.987 1.194-3.306 0.008 1.671 0.856-3.260 0.132
Trunk 1.748 1.042-2.934 0.035 1.919 1.061-3.468 0.031
Clark level; > IV 2.700 1.866-3.905 <0.001
Regression 0.451 0.315-0.645 <0.001 0.655 0.450-0.953 0.027
AJcc 8™ Edition pathological staging
la—1Ib 1 1
lla 2.813 1.440-5.494 0.002  2.320 1.178-4.569 0.015
Ilb 5.376 2.879-10.037 <0.001 3.264 1.683-6.329 <0.001
llc 9.572 5.172-17.715 <0.001 6.418 3.304-12.464 <0.001
Illa —Illlb 3.722 1.709-8.107 <0.001 2.684 1.178-6.113 0.019
lllc - lid 13.567  7.665-24.012 <0.001 8.720 4.729-16.076 <0.001
Tx 8.341 3.398-20.476 <0.001 6.187 2.347-16.310 <0.001
Anesthesia type
General 1 1
General plus regional 1.277 0.722-2.259 0.401 2.186 1.086-4.398 0.028
Regional plus sedation 1.328 0.972-1.815 0.075 1.151 0.689-1.920 0.592
Operating time; 2 90 min 1.539 1.134-2.089 0.006
Intraoperative metamizole use 0.926 0.641-1.338 0.683
Intraoperative dexamethasone use 1.079 0.780-1.491 0.647
Intraoperative NSAIDS use 0.934 0.689-1.266 0.660 1.191 0.851-1.666 0.309

Abbreviations: AJCC, American Joint Committee on Cancer; ASA, American Society of Anesthesiologists; NSAIDS, nonsteroidal anti-inflammatory drugs.
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Supplemental Table 3. Unadjusted and multivariable analysis of melanoma-specific survival

Unadjusted analysis Multivariable analysis
HR 95% CI Pvalue HR 95% ClI P value
Age; 2 65 years 1421 1.008-2.003 0.045
Sex; male 1.889 1.372-2.600 <0.001 1.737 1.237-2.437 0.001
ASA physical status; 2 1| 1.674 1.139-2.462 0.009
Formal education; = 8 years 0.732 0.527-1.02 0.062
Skin colour; non-white 1.137 0.750-1.722 0.546
Histological type; Non-superficial spreading 3.459 2.404-4.977 <0.001 2.010 1.342-3.010 <0.001
Tumor location
Upper arm 1 1
Lower arm 1.952 1.119-3.408 0.019 1.358 0.764-2.414 0.297
Trunk 2.029 1.160-3.549 0.013 1.766 1.002-3.111 0.049
Clark level; > IV 2.313 1.584-3.377 <0.001
Regression 0.474 0.327-0.689 <0.001
AJcc 8™ Edition pathological staging
la—1Ib 1 1
lla 2.500 1.232-5.071 0.011 2.144 1.044-4.405 0.037
Ilb 4.713 2.435-9.121 <0.001 2.941 1.457-5.936 0.003
llc 8.470 4.469-16.056 <0.001 5.745 2.861-11.534 <0.001
Illa —Illlb 3.535 1.569-7.960 0.002 2.815 1.203-6.586 0.017
lllc - lid 12.049 6.670-21.765 <0.001 7.654 4.046-14.477 <0.001
Tx 9.604 3.872-23.825 <0.001 7.346 2.784-19.381 <0.001
Anesthesia type
General 1
General plus regional 1.253 0.692-2.267 0.457
Regional plus sedation 1.257 0.903-1.749 0.175
Operating time; 2 90 min 1.477 1.069-2.040 0.018
Intraoperative metamizole use 0.925 0.626-1.366 0.694
Intraoperative dexamethasone use 1.142 0.813-1.604 0.443
Intraoperative NSAIDS use 0.892 0.647-1.230 0.486 0.919 0.649-1.300 0.633

Abbreviations: AJCC, American Joint Committee on Cancer; ASA, American Society of Anesthesiologists; NSAIDS, nonsteroidal anti-inflammatory drugs.
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Supplemental Table 4. Unadjusted and multivariable analysis of disease-free survival

Unadjusted analysis Multivariable analysis
HR 95% CI Pvalue HR 95% ClI P value
Age; 2 65 years 1.523 1.112-2.085 0.009 1.536 1.098-2.148 0.012
Sex; male 1.841 1.371-2.472 <0.001 1.853 1.348- 2.546 <0.001
ASA physical status; 2 1| 1.636 1.147-2.333 0.007
Formal education; = 8 years 0.750 0.555-1.015 0.063
Skin colour; non-white 1.322 0.910-1.921 0.142
Histological type; Non-superficial spreading 3.230 2.323-4.491 <0.001 1.740 1.210-2.504 0.003
Tumor location
Upper arm 1 1
Lower arm 1.976 1.203-3.245 0.007 1.738 0.905-3.335 0.097
Trunk 1.730 1.044-2.866 0.033 1.944 1.089-3.469 0.025
Clark level; > IV 2.486 1.746-3.540 <0.001
Regression 0.439 0.309-0.624 <0.001 0.632 0.437-0.914 0.015
AJcc 8™ Edition pathological staging
la—1Ib 1 1
lla 2.482 1.300-4.738 0.006  2.005 1.041-3.859 0.037
Ilb 5.250 2.912-9.465 <0.001 3.060 1.634-5.728 <0.001
llc 8.491 4.704-15.324 <0.001 5.441 2.876-10.296 <0.001
Illa —Illlb 3.586 1.712-7.511 <0.001 2.511 1.149-5.487 0.021
lllc - lid 12.225  7.105-21.037 <0.001 7.550 4.212-13.533 <0.001
Tx 8.430 3.635-19.553 <0.001 6.251 2.531-15.440 <0.001
Anesthesia type
General 1 1
General plus regional 1.297 0.747-2.253 0.356  2.223 1.128-4.384 0.021
Regional plus sedation 1.308 0.964-1.776 0.085 1.118 0.677-1.846 0.664
Operating time; 2 90 min 1.475 1.095-1.986 0.011
Intraoperative metamizole use 0.884 0.620-1,261 0.495
Intraoperative dexamethasone use 1.066 0.776-1.464 0.694
Intraoperative NSAIDS use 0.937 0.696-1.263 0.671 1.194 0.860-1.657 0.289

Abbreviations: AJCC, American Joint Committee on Cancer; ASA, American Society of Anesthesiologists; NSAIDS, nonsteroidal anti-inflammatory drugs.
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Supplemental Table 5. Unadjusted and multivariable analysis of overall survival

Unadjusted analysis Multivariable analysis
HR 95% CI Pvalue HR 95% ClI P value
Age; 2 65 years 1.430 1.021-2.002 0.037
Sex; male 1.919 1.402-2.626 <0.001 1.763 1.265- 2.459 <0.001
ASA physical status; > I 1.759 1.199-2.580 0.004 1.512 1.011-2.261 0.044
Formal education; = 8 years 0.768 0.558-1.058 0.106
Skin colour; non-white 1.136 0.755-1.708 0.541
Histological type; Non-superficial spreading 3.538 2.472-5.063 <0.001 1.874 1.257-2.795 0.002
Tumor location
Upper arm 1 1
Lower arm 2.066 1.186-3.596 0.010 1.403 0.790-2.489 0.248
Trunk 2.093 1.198-3.656 0.009 1.851 1.051-3.258 0.033
Clark level; > IV 2.248 1.554-3.253 <0.001
Regression 0.451 0.311-0.654 <0.001 0.672 0.452-0.997 0.048
AJcc 8™ Edition pathological staging
la—1Ib 1 1
lla 2.501 1.233-5.073 0.011 2.034 0.991-4.176 0.053
Ilb 5.515 2.901-10.487 <0.001 3.081 1.556-6.102 0.001
llc 8.508 4.489-16.126 <0.001 5.251 2.620-10.526 <0.001
Illa —Illlb 3.891 1.766-8.575 <0.001 2.707 1.177-6.223 0.019
lllc - lid 12.113  6.706-21.879 <0.001 7.161 3.786-13.544 <0.001
Tx 11.059 4.634-26.396 <0.001 9.046 3.565-22.953 <0.001
Anesthesia type
General 1
General plus regional 1.198 0.663-2.166 0.549
Regional plus sedation 1.253 0.907-1.732 0.171
Operating time; 2 90 min 1.416 1.033-1.941 0.031
Intraoperative metamizole use 0.897 0.614-1.311 0.575
Intraoperative dexamethasone use 1.113 0.796-1.556 0.532
Intraoperative NSAIDS use 0.902 0.658-1.237 0.523 1.024 0.727-1.442 0.894

Abbreviations: AJCC, American Joint Committee on Cancer; ASA, American Society of Anesthesiologists; NSAIDS, nonsteroidal anti-inflammatory drugs.



Supplemental Table 6. Cox proportional hazards models including interaction terms for metamizole
and NSAIDS use

HR 95% ClI P value

Time to treatment failure

Metamizole 1.004 0.617-1.634 0.987

NSAIDS 1.115 0.558-2.313 0.769

Metamizole and NSAIDS 0.832 0.368-1.879 0.658
Melanoma-specific survival

Metamizole 0.985 0.593-1.638 0.954

NSAIDS 0.970 0.437-2.159 0.940

Metamizole and NSAIDS 0.930 0.383-2.257 0.8773
Disease-free survival

Metamizole 0.951 0.592-1.528 0.835

NSAIDS 1.136 0.566 -2.283 0.720

Metamizole and NSAIDS 0.832 0.380-1.921 0.645
Overall survival

Metamizole 0.968 0.588-1.596 0.900

NSAIDS 1.047 0.489-2.244 0.906

Metamizole and NSAIDS 0.870 0.372-2.034 0.747

Cl, confidence interval; NSAIDS, nonsteroidal anti-inflammatory drugs.



Supplemental Table 7. Cox proportional hazards model including interaction terms for
dexamethasone and NSAIDS use

HR 95% ClI P value

Time to treatment failure

Dexamethasone 1.163 0.687-1.971 0.573

NSAID 0.957 0.666-1.377 0.815

Dexamethasone and NSAIDS 0.896 0.459-1.750 0.749
Melanoma-specific survival

Dexamethasone 1.300 0.760-2.223 0.338

NSAIDS 0.937 0.636-1.379 0.740

Dexamethasone and NSAIDS 0.823 0.412-1.646 0.582
Disease-free survival

Dexamethasone 1.175 0.702-1.966 0.539

NSAID 0.972 0.681-1.387 0.876

Dexamethasone and NSAIDS 0.865 0.450-1.664 0.664
Overall survival

Dexamethasone 1.242 0.729-2.116 0.426

NSAID 0.939 0.643-1.371 0.746

Dexamethasone and NSAIDS 0.850 0.428-1.686 0.642

Cl, confidence interval; NSAIDS, nonsteroidal anti-inflammatory drugs.
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5. DISCUSSAO

Além do uso de AINES, outras varidveis com potencial para influenciarem a
recorréncia e sobrevida em pacientes submetidos ao tratamento do melanoma foram avaliados
na coorte e descritos nas tabelas de apoio ao artigo. Estas variaveis fugiam ao tema do artigo e
serdo discutidas abaixo.

A presenca de ulceracdo no melanoma priméario € pardmetro reconhecido para
definicdo do prognostico em pacientes com diagndstico de melanoma. A observacdo das
curvas de sobrevida demonstra o poder discriminativo da presenca de ulceracdo no desfecho
(Figure S1). No modelo proporcional de Cox optamos por ndo utilizar a ulceragdo como
parametro isolado, mas como parte integrante do estadiamento da 8% edicdo do manual da
AJCC. O uso de ulceracao no modelo de Cox implicaria em colinearidade com a classificacdo
da AJCC.

Frequentemente, o sistema imune reage ao melanoma primario e resulta em destruicao
de parte ou todo o tumor. Este achado se chama regressdo. Apesar de ndo fazer parte da
classificacdo da AJCC, é um parametro relevante e a pesquisa de sinais de regressdo na
amostra histopatoldgica de melanoma cutaneo é recomentada pelas diretrizes vigentes
(SCOLYER et al., 2020). Na nossa amostra, a presenca de regressao se associou a melhor
prognostico quanto a todos os desfechos estudados (Figure S2 e Tables S1, S2, S3 e S4). A
presenca de regressdo ja foi apontada como critério de pior prognostico, mas em revisao
sistematica recente mostrou-se protetora, com HR de 0,77 (IC 95% = 0,61-0,97) (GUALANO
et al., 2018). A presenca de regressao € relacionada a presenca de resposta inflamatoria na
lesdo primaria (COOK, 1992). Esta resposta inflamatdria resulta da acdo preponderante da
linfocitos T citotoxicos e Tyl (AUNG; NAGARAJAN; PRIETO, 2017).

Observagdo de mais de 1 mitose por mm? fazia parte dos critérios de estadiamento até
a 72 edicdo do manual da AJCC (BALCH et al., 2009). Sendo assim, foram coletados dados
sobre a presencga de mitoses dos laudos histopatolégicos do tumor priméario. Porém, durante
algum tempo era aceita a definicdo de baixo e alto indice mitético, o que impossibilitou a
extracdo adequada do numero de mitoses para o banco de dados (CORONA et al., 1994).
Devido a inconsisténcia dos dados extraidos neste parametro essa variavel ndo foi levada em
consideracdo nas analises.

O nivel de Clark maior ou igual a IV na amostra estudada apresentou na analise
bivariada do modelo de Cox significancia estatistica, com valor de P < 0,001 em todos o0s
quatro desfechos estudados (Tables S1, S2, S3 e S4). Entretanto, o nivel de Clark ndo foi
retido em nenhum dos modelos de analise multipla (Tables S1, S2, S3 e S4). O nivel de Clark

76



esteve presente no estadiamento da AJCC até a 62 edicdo do manual (BALCH et al., 2009). A
partir da 7% edicdo do manual da AJCC o nivel de Clark foi excluido por ndo apresentar
significancia estatistica na analise multipla do modelo de riscos proporcionais de Cox de
sobrevida melanoma especifica utilizado para o desenvolvimento do estadiamento (BALCH
et al., 2009). Sendo assim, o achado do presente estudo vai de encontro ao achado do grupo
de estudo da AJCC.

A classificacdo de estado fisico da ASA maior ou igual a Il configurou-se fator
prognostico na analise ndo ajustada nos 4 desfechos estudados, porém somente foi retida no
modelo final da analise multipla na avaliacdo de sobrevida livre de doenca (Tables S1, S2, S3
e S4). A classificacdo de estado fisico da ASA se mostrou fator prognostico independente em
outros tipos de cancer, apesar de ndo ser habitualmente utilizada para este fim (ATSUSHI et
al., 2016; KANG et al., 2017). Tal dado ndo confirmado nas analises multiplas do modelo de
regressdo de Cox, com excecao da sobrevida livre de doenca (Tables S1, S2, S3 e S4).

O tipo histoldgico é um fator progndstico bem estudado. Pacientes com o melanoma
do tipo extensivo superficial tendem a ser mais jovens, mais frequentemente caucasianos e a
ter melhor progndstico em comparacdo a outros tipos histolégicos (TAS; ERTURK, 2017,
LATTANZI et al., 2019). O presente estudo confirma a importancia de tipos diferentes do
extensivo superficial como fator de pior progndstico tanto na analise ndo ajustada quanto na
maltipla nos quatro desfechos estudados.

O estadiamento baseado no manual da AJCC foi utilizado como principal variavel de
ajuste no modelo de risco proporcional de Cox. Ele foi desenvolvido a partir de uma coorte
com mais de 46.000 pacientes diagnosticados com melanoma em 10 instituicdes da Europa,
dos EUA e da Austrélia a partir de 1998 (GERSHENWALD et al., 2017). Os estadios la e Ib,
I1la e lllb, e Illc e I11d foram agrupados por apresentarem medida central de risco semelhante,
com IC sobrepostos e para manter o erro padrdo de todos os estadios avaliados abaixo de 0,5.

Em estudo avaliando dados o banco de dados Surveillance, Epidemiology and End
Results (SEER) do National Cancer Institute dos EUA incluindo 95.041 pacientes com
diagnostico de melanoma entre 1998 e 2005, a idade acima de 65 anos é associada a menor
sobrevida melanoma especifica em pacientes com estadios I a 1l pelo AJCC (BANERJEE et
al., 2016). Na anélise do banco de dados, em todos os quatro desfechos na analise ndo
ajustada a idade maior ou igual a 65 anos foi fator de pior prognoéstico. Entretanto, a idade
somente se manteve como variavel no modelo de risco proporcional de Cox nos desfechos
tempo para falha ao tratamento e sobrevida livre de doenga. A diferengca pode estar
relacionada as diferentes caracteristicas demograficas das populagdes de estudo, ao tamanho

amostral desigual e as dispares variaveis utilizadas nos modelos para o ajuste.
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O sexo feminino é apontado como fator protetor no progndstico em estudos prévios
(STIDHAM, 1994; GAMBA et al., 2013; CROCETTI et al., 2016). Este achado ndo parece
ser associado ao status menstrual e ndo é completamente entendido (STIDHAM; JOHNSON;
SEIGLER, 1994; CROCETTI et al., 2016). Na coorte estudada o sexo feminino foi fator
protetor na andlise bivariada e multipla em todos os desfechos avaliados (Tables S1, S2, S3 e
S4).

6. CONCLUSOES

O uso de AINES no intraoperatdrio de pacientes com melanoma submetidos a bidpsia
de linfonodo sentinela ndo foi associado a alteracdo em nenhum dos quatro desfechos
selecionados. Sendo assim, os AINES ndo se associaram a alteracdo no tempo para falha ao
tratamento, sobrevida melanoma especifica, sobrevida livre de doenca ou sobrevida global em
pacientes com melanoma cutaneo. Entretanto, outras varidveis clinico-patoldgicas se

associaram ao prognostico a longo prazo nesta coorte.
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8. ANEXOS

8.1 ANEXO | - PARECERES DE APROVACAO DO PROJETO DE PESQUISA PELO
CEP
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PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Avaliacéo do impacto da técnica anestésica na sobrevida global e sobrevida livre de
doenc¢a em pacientes com diagnéstico de melanoma maligno submetidos a bidpsia de
linfonodo sentinela

Pesquisador: Bruno Luis de Castro Araujo
Area Tematica:

Versédo: 2

CAAE: 74845417 .5.0000.5274

Instituicdo Proponente: Hospital do Cancer Il
Patrocinador Principal: Financiamento Proprio

DADOS DO PARECER

Numero do Parecer: 2.334 144

Apresentacdo do Projeto:

Conforme Parecer Consubstanciado do CEP-INCA de namero 2.283 498, datado de 19 de Setembro de
2017.

Objetivo da Pesquisa:

Conforme Parecer Consubstanciado do CEP-INCA de nimero 2.283.498, datado de 19 de Setembro de
2017.

Avaliagao dos Riscos e Beneficios:

Conforme Parecer Consubstanciado do CEP-INCA de nimero 2.283 498, datado de 19 de Setembro de
2017.

Comentarios e Consideragdes sobre a Pesquisa:

Conforme parecer Conforme Parecer Consubstanciado do CEP-INCA de namero 2.283 498, datado de 19
de Setembro de 2017.

Consideragdes sobre os Termos de apresentagao obrigatodria:

Conforme Parecer Consubstanciado do CEP-INCA de nimero 2.283 498, datado de 19 de Setembro de
2017.

Recomendagdes:

Né&o se aplica.
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Continuacdo do Parecer: 2.334.144

Conclusdes ou Pendéncias e Lista de Inadequagdes:
Trata-se da analise das respostas as pendéncias apontadas no Parecer Consubstanciado do CEP-INCA de
numero 2283 498, datado de 19 de Setembro de 2017:

1. Quanto ao projeto de pesquisa (documentos “projeto_melanoma_tec_anestesica.docx” e
“PB_INFORMACOES_BASICAS_DO_PROJETO_970997 pdf’):

1.1. No item “Riscos” foi informado “Néo ha, por tratar-se de analise retrospectiva”™. Cabe ressaltar que, de
acordo com a Resoluc&o CNS 466/2012 considera-se que toda pesquisa envolvendo seres humanos
envolve risco. O dano eventual podera ser imediato ou tardio, comprometendo o individuo ou a coletividade:
“Risco da pesquisa - possibilidade de danos a dimenséo fisica, psiquica, moral, intelectual, social, cultural ou
espiritual do ser humano, em qualquer pesquisa e dela decorrente” (Resolugé&o CNS 466/2012, item 11.22).
No caso do projeto em analise, o risco potencial esta relacionado a uma eventual perda de
confidencialidade. Solicita-se informar que os riscos potenciais se referem a possivel quebra de anonimato
dos dados (perda de confidencialidade), o que sera evitado através da restricdo de acesso das planilhas

somente a equipe de pesquisa e guarda em local restrito. Solicita-se adequacéo.

RESPOSTA:

O texto acima citado fol trocado por:

“0 risco potencial da pesquisa € a perda da confidencialidade dos dados dos pacientes. Para minimizar tais
ricos, os dados extraidos pelos pesquisadores responsaveis pela coleta dos dados serdo compartilhados
com 0s outros pesquisadores responsaveis por outras etapas da analise dos dados somente por numeragéo
relativa ao projeto, sem nome ou numero do prontuario, de forma a reduzir ao maximo a perda do anonimato
inclusive entre os pesquisadores participantes da pesquisa. Havera também restricdo de acesso das

planilhas somente a equipe de pesquisa e guarda em local restrito”.
ANALISE: PENDENCIA RESOLVIDA
1.2. No item “Beneficios” foi informado “Avaliar a influéncia da técnica anestésica no prognostico de

pacientes portadores de melanoma maligno, possibilitando melhora de cuidado aos pacientes”. Cabe
ressaltar que, de acordo com a o item I1.4 da Resolug&o CNS 466/2012, beneficios da
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pesquisa é definido como “[...] proveito direto ou indireto, imediato ou posterior, auferido pelo participante
e/ou sua comunidade em decorréncia de sua participacdo na pesquisa”. No caso do projeto em analise,
solicita-se informar os potenciais beneficios indiretos para os participantes de pesquisa.

RESPOSTA:

O texto acima citado fol trocado por:

O presente estudo ira avaliar a influéncia da técnica anestésica no prognostico de pacientes portadores de
melanoma maligno. O resultado do estudo auxiliara & aplicacéo de cuidados médicos de forma mais segura,
no caso farmacos anestésicos, a pacientes submetidos a procedimentos cirdrgicos para tratamento do

melanoma.
ANALISE: PENDENCIA RESOLVIDA

1.3. No item “Metodologia” foi informado que sera registrado “Numero de matricula”. Cabe ressaltar que sob
nenhuma circunstancia podera constar informacdes que permitam a identificagdo dos participantes de
pesquisa. O pesquisador principal devera garantir a anonimizagéo dos dados através do uso de formularios

especificos. Solicita-se adequacé&o.

RESPOSTA:
0O dado numero de matricula foi excluido da metodologia, pois 0 mesmo néo sera encaminhado a analise

estatistica.
ANALISE: PENDENCIA RESOLVIDA

1.4. Tendo em vista que o sigilo e a confidencialidade s&o direitos dos participantes de pesquisa, solicita-se
descrever no projeto de pesquisa como as informagdes serdo anonimizadas antes de serem encaminhados

para os outros membros da equipe de estudo.

RESPOSTA:
Seréo coletados os dados pertinentes nos prontuarios médicos de pacientes nos quais foi realizada biopsia
do linfonodo sentinela, mediante pesquisa nos registros da Secéo de Tecidos Osseos e Conectivos e nos

Arquivos Médicos do INCA. Os dados serao coletados pelos pesquisadores Bruno
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Luis de Castro Araujo e José Francisco Neto Rezende em formularios especificos e posteriormente
alimentardo planilha elaborada em Microsoft Excel®. Serdo encaminhados posteriormente para analise
estatistica e avaliacéo de outros pesquisadores pertinentes em planilha especifica, ja sem qualquer forma

de identificac@o dos pacientes de forma a preservar-se a privacidade dos participantes da pesquisa
ANALISE: PENDENCIA RESOLVIDA

1.5. No item “Analise estatistica” 1&-se “Quando procedidas comparacdes de médias ou medianas, o teste t
de Student ou Mann-\Whitney. Para verificar associacéo entre variaveis discretas o teste ndo paramétrico de
x2 ( q — quadrado) de Pearson”. Essas analises nao sao compativeis com nenhum dos objetivos do estudo.

Solicita-se adequacé&o.

RESPOSTA:

A sobrevida global (SG) sera calculada do momento do diagndstico até o obito ou o dltimo contato
registrado. A sobrevida livre de doencga (SLD) sera calculada a partir da data do diagnostico até recidiva de
doenca ou morte por qualquer causa. Associacéo entre caracteristicas clinicas sera avaliada com o qui-
quadrado de Pearson. O método de Kaplan-Meier seré empregado para o calculo de sobrevida e o logrank

para obter os valores de p. Valores de p <0,05 seré@o considerados estatisticamente significativos.
ANALISE: PENDENCIA RESOLVIDA

1.6. O projeto foi cadastrado com o titulo “Avaliacdo do valor prognoéstico da técnica anestésica na sobrevida
e sobrevida livre de doenca em pacientes portadores de melanoma maligno submetidos a biopsia de

linfonodo sentinela”. Solicita-se adequacéo do titulo levando em consideracéo os objetivos propostos.

RESPOSTA:
O titulo do projeto foi alterado para: “Avaliacdo do impacto da técnica anestésica na sobrevida global e
sobrevida livre de doenca em pacientes com diagnéstico de melanoma maligno submetidos a bidpsia de

linfonodo sentinela”
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ANALISE: PENDENCIA RESOLVIDA

2. Quanto ao Orgamento Financeiro:
O orgcamento apresentado n&o esta de acordo com o solicitado no item 3.3 da Norma Operacional CNS N°

001/2013. Solicita-se apresentar orgamento financeiro detalhado.

RESPOSTA:

Os custos com eventuais despesas com material de escritério e copias serao arcados pelos pesquisadores
n&o havendo nenhum custo ou prejuizo financeiro para a instituicdo. Estima-se um custo com material de
escritorio de cerca de R$100,00 com material de escritorio (R$20 reais com 500 folhas A4 + R$80 para
reposi¢éo de tonner de uso pessoal do pesquisador principal) arcados inteiramente pelo pesquisador
principal. N&o sera necessaria qualquer nova avaliagédo presencial dos pacientes, néo havera portanto
custos com transporte ou ressarcimento dos pacientes. Os pesquisadores responsaveis ja realizam func¢des
assistenciais / de pesquisa dentro da instituicdo, ndo necessitando de nenhuma remuneracéo referente
especificamente ao estudo.

0Os equipamentos médicos necessarios encontram-se disponiveis no centro cirdrgico do Hospital do INCA e
foram usados na rotina assistencial de tratamento dos pacientes, sem dnus adicional para a instituicdo e
néo sera efetuada qualquer intervencéo neste subprojeto especificamente que possa gerar custos

adicionais, sem nenhuma remuneracao especifica aos pesquisadores e colaboradores.
ANALISE: PENDENCIA RESOLVIDA

3. Quanto ao Cronograma

No campo “4) Finalidade da Pesquisa” do documento “5formulario_submissao_melanoma_anestesia.pdf’
(postado em 29/08/2017) foi informado “Mestrado”, entretanto no Cronograma de Execuc¢édo ndo foram
incluidas as etapas correspondentes. Solicitam-se esclarecimentos e/ou adequacéo.

RESPOSTA:

Foi alterado o cronograma da pesquisa.
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ANALISE: PENDENCIA RESOLVIDA

4. Quanto ao Formulario para Submissao de Estudos no INCA:

Conforme normativa do CEP-INCA, os estudos onde o Investigador Principal ou seus Colaboradores séo
também chefes de Unidade ou Servigo da Instituigdo, a concordancia do(s) Servigo(s) para a realizagio do
estudo devera ser assinada pelo substituto ou a Chefia Imediata da Unidade e/ou Servigo. Solicita-se

adequacéo.

RESPOSTA:
O formuléario assinado pelas chefias dos servicos em quest&o ou superiores hierarquicos aos chefes de

servigo encontra-se em anexo na plataforma Brasil

ANALISE: PENDENCIA RESOLVIDA

Consideragoes Finais a critério do CEP:

Diante do exposto, o Comité de Etica em Pesquisa do Instituto Nacional de Cancer (CEP-INCA), de acordo
com as atribuigdes definidas na Resolug&o CNS N°® 466/2012 e na Norma Operacional CNS N° 001/2013,
manifesta-se pela aprovacéao do projeto de pesquisa proposto.
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Projeto Detalhado / | projeto_v_2 alteracoes _marcadas. docx | 09/10/2017 |Bruno Luis de Castro| Aceito
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Investigador
Projeto Detalhado / | projeto_v_2 pdf 09/10/2017 |Bruno Luis de Castro| Aceito
Brochura 19:18:56 | Araujo
Investigador
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Qutros carta_de_esclarecimento_subprojeto.do | 08/08/2017 |Bruno Luis de Castro| Aceito
CX 13:24:41 Araujo

TCLE / Termos de  |justificativa_ausencia_tcle BLS para_m| 08/08/2017 |Bruno Luis de Castro| Aceito

Assentimento / elanoma_anestesia.doc 13:22:21 Araujo

Justificativa de
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Titulo da Pesquisa: Avaliac&éo do impacto da técnica anestésica na sobrevida global e sobrevida livre de
doenca em pacientes com diagnostico de melanoma maligno submetidos a biopsia de
linfonodo sentinela

Pesquisador: Bruno Luis de Castro Araujo
Area Tematica:

Versao: 3

CAAE: 74845417.5.0000.5274

Instituicdo Proponente: Hospital do Cancer
Patrocinador Principal: Financiamento Praprio

DADOS DO PARECER

Numero do Parecer: 2.931.652

Apresentagdo do Projeto:

- Projeto de Pesquisa Aprovado pelo Parecer Consubstanciado do CEP-INCA de nimero 2.334 144, datado
de 17 de Outubro de 2017

- A presente Emenda trata da solicitacdo de ampliagéo do prazo de inclusio de participantes de pesquisa
mudando de 01/05/2000 a 01/5/2010 para 01/05/2000 a 31/12/2013, tendo em vista que novos casos
completaram o tempo de seguimento necessario para a avaliacio do desfecho primario. Além disso solicita
alteracio do cronograma constante no item 7, pagina 8, adaptado para atender a necessidade de busca nos
novos prontuarios (arquivo "emenda’l_pdf").

Objetivo da Pesquisa:

- A presente Emenda trata da solicitacdo de ampliag&o do prazo de incluséo de participantes de pesquisa
mudando de 01/05/2000 a 01/5/2010 para 01/05/2000 a 31/12/2013, tendo em vista que novos casos
completaram o tempo de seguimento necessario para a avaliacio do desfecho primario. Além disso solicita
alteracio do cronograma constante no item 7, pagina 8, adaptado para atender a necessidade de busca nos
novos prontuarios (arquivo "emendal . pdf).

Avaliagao dos Riscos e Beneficios:

- A presente Emenda trata da solicitacdo de ampliag&o do prazo de inclusao de participantes de pesquisa
mudando de 01/05/2000 a 01/5/2010 para 01/05/2000 a 31/12/2013, tendo em vista que novos casos

completaram o tempo de seguimento necessario para a avaliacéo do desfecho
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primario. Além disso solicita alteragio do cronograma constante no item 7, pagina 8, adaptado para atender

a necessidade de busca nos novos prontuarios (arquivo "emendal_pdf").

Comentarios e Consideragdes sobre a Pesquisa:

- A presente Emenda trata da solicitagdo de ampliacéo do prazo de incluséo de participantes de pesquisa
mudando de 01/05/2000 a 01/5/2010 para 01/05/2000 a 31/12/2013, tendo em vista que novos casos
completaram o tempo de seguimento necessario para a avaliagéo do desfecho primério. Além disso solicita
alterac&o do cronograma constante no item 7, pagina 8, adaptado para atender a necessidade de busca nos

novos prontuarios (arquivo "emenda’l pdf").

Consideracgdes sobre os Termos de apresentacao obrigatéria:

- A presente Emenda trata da solicitagdo de ampliagdo do prazo de inclus&o de participantes de pesquisa
mudando de 01/05/2000 a 01/5/2010 para 01/05/2000 a 31/12/2013, tendo em vista que novos casos
completaram o tempo de seguimento necessario para a avaliagio do desfecho primario. Além disso solicita
alteracdo do cronograma constante no item 7, pagina 8, adaptado para atender a necessidade de busca nos
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Recomendacgoes:

Né&o se aplica.

Conclusodes ou Pendéncias e Lista de Inadequagdes:
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Diante do exposto, o Comité de Etica em Pesquisa do Instituto Nacional de Cancer (CEP-INCA), de acordo
com as atribuigdes definidas na Resolugdo CNS N° 466/2012 e na Norma Operacional CNS N® 001/2013
manifesta-se pela aprovac&o da Emenda ao projeto de pesquisa proposto.
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Este parecer foi elaborado baseado nos documentos abaixo relacionados:
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8.2 ANEXO Il - CARTA DE CONFIRMACAO DA SUBMISSAO DO ARTIGO
REFERENTE A DISSERTACAO DE MESTRADO

De: Anaesthesia

Enviado:segunda-feira, 3 de fevereiro de 2020 17:15

Para: Bruno Luis de Castro Araujo Araujo

Assunto: Submission acknowledgment for Impact of non-steroidalanti-inflammatory drugs on
recurrence and survival after cutaneous melanomasurgery: a retrospective cohort study

Anaesthesia ,;}{@

: s = = : v/ |\¢ of Anaesthetists
Peri-operative medicine, critical care and pain e

Re: ANAE.2020.00093 — Impact of non-steroidal anti-inflammatory drugs on
recurrence and survival after cutaneous melanoma surgery: a retrospective cohort
study

Dear Dr. Araujo

Thank you for submitting to Anaesthesia. This is to acknowledge safe receipt of
your submission.

You will be able to check on the progress of your paper by logging on to Editorial Manager as
an author. The URL is https://www.editgrialmanager.com/anas/.

We aim to provide feedback to authors within 2 weeks. However, this can take longer
depending on the extent to which opinions from external reviewers are invited. Please do get
in contact if you have any queries.

Yours sincerely

Rona Gloag
Editorial Coordinator, Anaesthesia
Association of Anaesthetists

Email: anassthesia@anassthatishs.qra

Anaesthesia website: www.anaesthesia-journal.org
Guidance for authors: www.anaesthesia-journal.org/guidance
Association of Anaesthetists: www.aagbi.org

Visit the Wiley Author Services website: authorservices.wiley.com/home.html

- for guidance on preparing your article, including language support

- for support for authors on submission of articles

- for support throughout the publication process once accepted

- for the ability to publish Open Access, with free access to your published articles
- for support for promoting articles once published

Association of Anaesthetists of Great Britain & Ireland. Registered as a company limited by guarantee no. 1888799
(England). AAGBI Foundation. Registered as a company limited by guarantee no. 1963975 (England), as a charity in
England & Wales no. 293575 and in Scotland no. SC040697. Association of Anaesthetists is the brand name used to
refer to both the Association of Anaesthetists of Great Britain & Ireland and its related charity, AAGBI Foundation.

Please be aware that if you ask to have your user record removed, we will retain your name in the records concerning
manuscripts for which you were an author, reviewer, or editor.
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In compliance with data protection regulations, you may request that we remove your personal
registration details at any time. (Remove my information/details). Please contact the publication office if
you have any qguestions.
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8.3 ANEXO Il - PRIMEIRO ARTIGO REFERENTE A LINHA DE PESQUISA DO

MESTRADO

relapses were observed over a period of more than one year
after CO» laser treatment.

In the present case, a CO; surgical laser was used to irradi-
ate both the HKPs and the surrounding area to a depth just
under the basal layer, suggesting that the surgical laser may
have depleted the sensory neurons that had invaded the epi-
dermis. The nerve fibres that reach the epidermis are mainly
C-fibres, not A-fibres [7]. Sensory C-fibres play an impor-
tant role in the neuronal transmission of itch [8]. Therefore,
in LA, the elongated fibres involved in the increased cuta-
neous sensory sensitivity and the induction of itching may
be C-fibres. A previous report showed that the CO7 laser
affects C-fibres [9]. Taken together, the depletion of the dis-
eased epidermis by surgical laser treatment may improve
the increased cutaneous sensory sensitivity and itch in LA
patients. Interestingly, the CO; surgical laser treatment also
reduces the number of cutaneous mast cells [10]. The effect
of the surgical laser on mast cells could also play a role in
the improvement of itching.

In summary, these results suggest that the treatment of
refractory LA with a CO; surgical laser mounted with a
computerised scanner is useful for both improving HKPs
as well asthe associated itching, which is linked to increased
cutaneous sensory sensitivity. l
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Prognostic impact of tumescent local
anaesthesia on survival and recurrence of
melanoma following lymphadenectomy

We read the article by Kofler er al. with great interest
[1]. The investigators found that distant metastases-free
survival in patients with general anaesthesia was statisti-
cally significantly worse relative to those with tumescent
local anaesthesia. The authors further described a trend
towards increased survival with tumescent local anaes-
thesia regarding recurrence-free and melanoma-specific
survival. The influence of the anaesthetic technique on
long-term outcomes after oncologic surgery has been a
focus of intensive research in the last decades, how-
ever, studies have yielded conflicting results. Interactions
between perioperative insults, seeding of cancer cells, the
immune system, and anaesthetic agents may vary depend-
ing on tumour histology, staging, and surgical procedure.
Therefore, the evaluation of the impact of anaesthesia
on oncologic outcomes must be tumour specific and as
detailed as possible regarding the specific agents used.
Some melanoma surgery-related issues should be addressed
in order to understand the biological plausibility of the
results observed in the study of Kofler ef al.

Inhalation anaesthetics have been implicated as poten-
tially harmful agents in cancer patients, especially in breast
cancer and melanoma patients. In a model of general anaes-
thesia, C57BL mice were randomized to receive halothane,
isoflurane, or oxygen, and all groups received injections
of B16 melanoma cells [2]. Increased lung metastasis was
observed in the groups exposed to isoflurane and halothane
in comparison to the group exposed to oxygen. In contrast,
propofol appeared to have a protective potential. Propofol
has been implicated in favouring a better cellular immunity
profile compared to halogenated inhalation anaesthetics
and has been demonstrated to induce apoptosis in BI6F10
melanoma cells in vitro [3]. Amino-amide local anaes-
thetics increase apoptosis in a concentration-dependent
manner and reduce the viability of melanoma cells in
vifro [4]. Published observational clinical data comparing
general anaesthesia with local and regional anaesthesia in
melanoma surgery show a better outcome or a trend for a
better outcome when avoiding general anaesthesia [5-7]. A
trial evaluating the effect of spinal anaesthesia in compari-
son to general anaesthesia on the overall survival of patients
undergoing inguinal lymphadenectomy is underway and
may answer some additional questions [8].

Data published from previous experimental and epidemi-
ological studies should be considered when analysing
lymphadenectomy procedures with tumescent local anaes-
thetics and without halogenated inhalation general
anaesthetics. The fear of surgeons regarding tumour
dissemination as a consequence of local and regional anaes-
thetic techniques is common in clinical practice, but this
lacks a scientific background. A formulation of adequate
hypotheses would improve the data obtained. Therefore,
tumescent regional anaesthesia may improve the progno-
sis in melanoma patients through direct cytotoxic effects of
local anaesthetics and by avoiding inhalation halogenated
anaesthetics and opioids. Further studies are warranted
to test this hypothesis and provide insight into this
topic. H
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Dyschromatosis symmetrica hereditaria

may be successfully controlled by topical
sunscreen

Dyschromatosis symmetrica hereditaria (DSH) is caused by
a heterozygous ADAR mutation [ 1] and is characterized by
a mixture of hyper- and hypo-pigmented small macules on
the extremities. No satisfactory causal treatments have been
developed. Here, we report a patient with DSH whose skin
lesions were successfully controlled by topical sunscreen.

The proband was a five-year-old Japanese girl. Dyschro-
matosis had been recognized on the dorsal hands from two
years of age and had extended to the upper arms and lower
legs (figure 1C). She had freckle-like macules on her cheeks
(figure 1B). Her father recalled having similar lesions on his
hands and feet from the age of four years, and his lesions
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Figure 1. Clinical features and mutation analysis of the present
case of DSH. A) The pedigree of the proband’s family. The
closed circles and squares indicate individuals with DSH skin
manifestations. The proband and her father were generally
healthy. The heterozygous ADAR] mutation, p.Arg916Trp.
was confirmed in the proband and her father. B-D) Skin
manifestations of the proband. On the cheek, typical 5-mm
hyper-pigmented “freckle-like” macules are observed (B), and
a mixture of hyper- and hypo-pigmented macules are evi-
dent on the dorsal hand (C). The clinical photographs in (C)
were taken in early summer (June), before the start of top-
ical sunscreen, and after nine months of sunscreen use. the
lesions decreased in early spring (March) of the subsequent
year (D). E) Sequence analysis of the heterozygous mutation,
¢.2746C =T (p.Arg916Trp). of ADARI based on peripheral
blood leukocyte DNA from the proband and her father. F) The
domain structure of ADAR1 and the mutation in the adenosine-
deaminase domain of ADARI in the family.

had extended to the forearms and thighs. These lesions were
defined as moderate or severe [2]. We suspected the diagno-
sis of DSH and performed mutation analysis of the ADAR]
gene.

The local institutional review board approved this study,
and all the participants provided written informed con-
sent. Mutation analysis, performed as previously reported
[3], led to identification of the heterozygous mutation,
c.2746C > T, in ADARI of the proband and her father
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Impact of general anaesthesia in overall
and disease-free survival compared to
other types of anaesthesia in patients
undergoing surgery for cutaneous
melanoma: a systematic review and
meta-analysis protocol

Bruno Luis de Castro Araujo,” ' Jadivan Leite de Oliveira,’
Flavia de Miranda Corréa,” Luis Eduardo Santos Fontes,*
Andreia Cristina de Melo,® Luiz Claudio Santos Thuler®®

ABSTRACT

Introduction Cutaneous melanoma is an aggressive type
of skin cancer. Anaesthetic agents may have an impact

on the immune response, postoperative neurchumaral
response and tumour progression. This systematic review
aims to evaluate the impact of general anaesthesia on
overall and disease-free survival compared with other
types anaesthesia in patients undergoing surgery for
cutaneous melanoma.

Methods and analysis The review will analyse data from
controlled and observational studies of patients undergoing
surgery for melanoma under general anaesthesia
compared with other types of anaesthesia. The primary
outcomes are overall survival and disease-free survival.
The secondary outcomes are health-related quality of

life, time to tumour progression, distant disease-free
survival, time to treatment failure, cancer-specific survival,
biochemical recurrence, return of intended oncological
therapy, days alive and out of the hospital at 90 days,

cost analysis and adverse events. A comprehensive
literature search will be performed using the MEDLINE,
EMBASE, Cochrane CENTRAL, Web of Science, LILACS and
IBECS databases. Grey literature will also be searched.
Risk of methodological bias will be assessed using The
Cochrane Collaboration's revised tool for assessing risk

of bias in randomised trials (RoB 2.0) and the Newcastle—
(ttawa scale. Two reviewers will independently assess
the eligibility of studies and risk of bias; a third author

will solve discrepancies. One author will perform data
extraction and the other will check the process and data.
(ualitative analysis will be carried out using all included
studies. A meta-analysis using a random-effects model for
pooled risk estimates will be carried out for the two main
outcomes and for selected secondary outcomes if they
conform to previously stated criteria. The GRADE approach
will be used to summarise the quality of evidence.

Ethics and dissemination Ethics approval is not required
as we analyse data from previously reported studies.

Strengths and limitations of this study

» This will be the first comprehensive systematic re-
view designed specifically to assess the impact of
anaesthetic technique on overall and disease-free
survival in melanoma.

» The inclusion of non-randomised studies is both a
strength and a limitation of the protocol.

» (Observational studies will not be combined with
randomised controlled trials and quasi-randomised
trials, limiting the influence of study design on the
effects measured in this meta-analysis.

» A rigorous and sensitive search will be performed
to maximise comprehensiveness and minimise bias.

» The Grading of Recommendations, Assessment,
Development and Evaluation approach will be used
to inform conclusions in an appropriate manner.

INTRODUCTION

Cutaneous melanoma is the most lethal form
of skin cancer.! It is the 21st most frequent
cancer worldwide with a rising incidence,
proba;bly due to the increase in life expec-
tancy.” Early stages of melanoma may be
cured by excision of primary lesion, but
advanced disease is still a challenge despite
the recent advances in treatment. There are
many factors that lead to a recurrence of cuta-
neous melanoma after primary surgery. The
main prognostic factors are the histological
type, Breslow depth, cutaneous layer invasion
(Clark level), regression, mitosis, ulceration
on primary lesion, satellite and ‘in transit’
lesions, lymphatic involvement and meta-
static spread.”

Bruno Luis de Castro Araujo; — pROSPERO registration number CAD42018114918. Recently, the impact of the anaesthetic
brunoaraujomed@yahoo.com.br technique on recurrence rates of many types
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of tumours has been a point of intense debate. Retro-
spective clinical evidence has found a protective effect
of some anaesthetics over others in many tumour types,
1nc]ud1ng, but not limited to colon," breast,® laryngeal
ovarian, prostate, ¥ bladder” and cutaneous melanoma.

Surgery can activate the sympathetic nervous system and
the hypothalamic-pituitary-adrenal axis."' This leads to an
increase in the sympathetic tone, release of adrenocor-
ticotropic hormone and synthesis of corticosteroids and
catecholamines by the adrenal gland." Thus, surgery is
considered to be an important contributory factor for the
clinical evolution of cancer. Inhalational anaesthetics are
being investigated as an important facilitator for periop-
erative tumour dissemination.' They may cause inhibi-
tion of cellular immunit‘,r and promote angiogenesis and
cellular proliferation.' Basic research in anaesthetic-in-
duced organ protection provides important information
regarding cellular mg;nal]ing' especially, hypoxia-induc-
ible factors (HIFs)." Halogenated inhalational anaes-
thetics can induce HIFs, possibly resulting in a cardiac,
cerebral, hepatic and renal cytoprotection described as
‘anaesthetic precondil.ioning’.“ The HIF system is essen-
tial for adaptation to the reduced supply of oxygen to
healthy cells; however it also helps the continued survival
of tumour cells.'* There is a large body of ewdence
regarding the relationship of HIFs with cancer.'

Experimental data support the hypothesis of anaes-
thetics influencing melanoma cells. Exposure to halo-
thane and isoflurane, when compared with oxygen, was
correlated to an increased number of lung metastasis in
CBH7BL mice model injected with B16 melanoma cells.'®
In contrast, propofol induced apoptosis of B16F10 mela-
noma cells ‘in vitro’.!” Lidocaine and ropivacaine reduced
the viability of melanoma cells and increased apoptosis
in a concentration-dependent manner ‘in vitro’.'"” The
first report of impaired survival associated with the use of
general anaesthesia for melanoma surgery was published
by Seebacher et al subsequent investigators achieved
conflicting results.'” !

Changes in institutional anaesthesia protocols to avoid
general anaesthesia can impact the cost and the overall
safety of surgical procedure. Therefore, a systematic
review and analysis of overall and disease-free survival may
modify clinical practice. This systematic review may influ-
ence the choice of anaesthetic technique among anaes-
thetists, dermatologists, surgical oncologists and patients.

The main objective of the proposed study is to eval-
uate the relationship between the anaesthetic technique
and the overall and disease-free survival of malignant
melanoma patients undergoing surgical resection. The
question formulated to fulfil the study objective is: does
general anaesthesia imply worse overall or disease-free
survival rate compared with other types of anaesthesia in
patients undergoing surgery for cutaneous melanoma?
The secondary objectives are assessment of health-re-
lated quality of life, time to tumour progression, distant
disease-free survival, time to treatment failure, cancerspe-
cific survival, biochemical recurrence, return of intended

oncological therapy, days alive and out of the hospital at
90 days, costs and adverse events.

This systematic review protocol was designed in accor-
dance with the Preferred Reporting Items for Systematic
Rewews and Meta-Analyses Protocols (PRISMA-P) state-
ment.”” The Meta-analysis of Observational Studies in
Epidemiology (MOOSE) proposal for reporting observa-
tional studies s also used as a reference for protocol
development.”® This systematic review has no specific
funding. The systematic review protocol was registered
with the International Prospective Register of Systematic
Reviews (PROSPERO) on 16 November 2018 and has not
been updated (registration number CRD42018114918). A
protocol amendment with the modifications of the system-
atic review protocol following the peer review during the
BM]J Open editorial process will be described in detail,
including the date and the rationale; this will be reported
in the PROSPERO database.

METHODS AND ANALYSIS

Eligibility criteria

Participants

The systematic review will include human studies evalu-
ating patients undergoing surgery for cutaneous mela-
noma. Non-cutaneous melanomas will not be included in
the review. If the term ‘melanoma’ is included in the text
of the manuscript, it will be assumed to imply cutaneous
melanoma, since it is the most frequent subtype of the
disease. Studies with fewer than 10 participants on each
arm will be excluded. No age, sex, or race restrictions will
be applied. In case of studies that involve the overlap of
patients, only the most recent article will be chosen for
inclusion.

Study design

Randomised controlled trials (RCTs), quasi-randomised
trials and non-randomised studies (cohort and case—
control studies) will be included in the final analysis.

Interventions

To be included in the review, the study must report a
comparison of patients who underwent general anaes-
thesia with other types of anaesthesia. Techniques other
than general anaesthesia will be aggregated as a single
group in each study.

Outcomes

The aim is to assess if the use of general anaesthesia
results in a higher risk of death or recurrence in mela-
noma patients. The primary outcomes are overall survival
and disease-free survival. The secondary ouctomes are
health-related quality of life, time to tumour progression,
distant disease-free survival, time to treatment failure,
cancerspecific survival, biochemical recurrence, return
of intended oncological therapy, days alive and out of
the hospital at 90 days, cost analysis and adverse events,
Outcomes are not part of the eligibility criteria to be
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included in the review. Results of individual studies not
including predefined outcomes will be reported in the
body of the article or in an appendix according to the
authors conclusions regarding the relevance of individual
studies.

Timing

No timing restriction will be applied. All potentially rele-
vant articles available in the selected databases will be
included in the review.

Setting and language

The initial triage of articles will require a title in English.
No other language restrictions will be applied and art-
cles in other languages will be translated when necessary
for analysing eligibility criteria, evaluating risk of bias
and data extraction. The authors of the original articles
will be contacted when deemed necessary, first by email,
and then through other digital platforms (eg, LinkedIn,
ORCID and ResearchGate) and correspondence.

Information sources

The main electronic databases accessed will be MEDLINE
(PubMed interface), Excerpta Medica database
(EMBASE), Cochrane Central Register of Controlled
Trials (CENTRAL), Web of Science (online search
engine, using all available databases), Latin American
and Caribbean Health Sciences Literature (in Portu-
guese: Literatura Latino-Americana ¢ do Caribe em Ciéncias da
Saiude—LILACS) and The Spanish Bibliographic Index
of the Health Sciences (in Spanish: Indice Bibliogrifico
Espaniol en Ciencias de la Salud—IBECS). We will include
studies published from the start of indexing untl 30
October 2018.

Other sources

Hand searches of the first 200 citations on Google Scholar
will be performed. Reference lists of the included art-
cles, reviews and citing articles searched using the Web
of Science database will be checked. Grey literature will
be searched using the Open Grey (http://www.open-
grev.eu) and the Open Access Theses and Dissertations
(https:/ /oatd.org) registries. The International Clinical
Trials Registry Platform search portal (http://apps.who.
int/trialsearch) will also be accessed.

Search strategy

Search terms are designed to address the Patient, Inter-
vention, Comparison, Outcome standards. Patients will
be searched using melanoma-related terms. For inter-
ventions and comparisons, anaesthesia related terms will
be used. The authors of the systematic review decided to
exclude the outcomes and any specific term related to
the study design to increase the sensitivity of the search
strategy. The specific search strategies were developed
by one author (BLCA) and reviewed by a Health Science
Librarian with expertise in systematic review searches.
MEDLINE, EMBASE and LILACS searches were chosen
according to specific Medical Subject Headings (MeSH),

Table 1 PubMed search strategy
Database

PubMed

Search

Anesthesia[MeSH Terms]
Anesthetics[MeSH Terms]
Anesthesiology|[MeSH Terms]
Anest*[Title/Abstract]
Anaest*[Title/Abstract]

Analg [Title/Abstract]

#1 OR #2 OR #3 OR #4 OR #5 OR #6
Melanoma[MeSH Terms]
Melanoma™[Title/Abstract]

#8 OR #9

. #7 AND #10

SmowENOO RGN

—t =k

Embase subject headings (Emtree) and Health Sciences
Descriptors (in Portuguese: Descrifores em Ciéncias da
Saide— DeCS) terms, respectively. The search strategy for
PubMed is described in table 1 and the complete search
strategies are reported in Appendix 1.

Data management

EndNote web will be used for reference management:
Rayyan (Qatar Computing Research Institute) web appli-
cation will be used for the process of selection of studies.
Cochrane Collaboration’s Review Manager (RevMan)
software and R software will be used for systematic review
data management and statistical analysis.

Selection of studies

Two authors (BLCA and JLO) will check all the references
in the databases. Independent evaluation will be carried
out using a stepwise approach for screening, eligibility
and inclusion of studies. Inter-rater agreement within the
screening process will be assessed by using Cohen’s kappa
statistic in each step and reported.”! In the screening
phase, articles selected by at least one of the authors will
be submitted to full-text evaluation in the eligibility phase
if a consensus is not reached between authors. Disagree-
ments will be resolved by consensus or at the discretion
of the senior researcher (LCST). One review author
(BLCA) will extract the data to the RevMan software and
a second author (JLO) will check the process and the
data collected.

Risk of bias

The Cochrane Collaboration’s revised tool for assessing
the risk of bias in randomised trials (RoB 2.0) will be used
to evaluate RCTs; the Newcastle—Ottawa scale will be used
to assess methodological bias in observational studies. The
risk of bias assessment will be conducted by two authors
(BLCA and JLO); in case of disagreement, a third author
(LCST) will arbitrate. The summary of the assessment of
the risk of bias in each category will be reported.

Publication hias

If 10 or more studies are included in the systematic review,
a funnel plot visual analysis will be performed for publica-
tion bias assessment.
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Heterogeneity

Statistical heterogeneity will be assessed using () and
inconsistency (I") tests. Heterogeneity will be quan-
tified by the I? test described in the Cochrane Hand-
book for Systematic Reviews of Interventions and will
be reported as low (I'=0%-25%), moderate (I’=26%—
50%), or high (1%550).2! If, according to the judgement
of the reviewers, clinical, methodological and statistical
heterogeneities make pooling of data inappropriate for
a specific outcome, the meta-analysis will be omitted for
this outcome. However, data of individual studies will
be displayed as a forest plot for a better appraisal of the
results.

Qualitative analysis

The studies included in the review evaluating the primary
and secondary outcomes will be summarised in tables
including authorship, year of publication, study sample,
design, interventions or arms, comparisons, reported
outcomes and results. Other details regarding study
design and quality of reports will also be described,
addressing the strengths and weaknesses of the body of
evidence and how they impact the interpretation of the
results of the meta-analysis.

Quantitative analysis

RCTs and quasi-randomised trials will be pooled separately
from observational studies for meta-analysis to reduce
methodological heterogeneity. Overall and disease-free
survival analysis will be quantitatively evaluated if more
than one study with the same design is included for a
specific endpoint. A meta-analysis will also be performed
if more than one study reports the secondary outcomes
time to tumour progression, distant disease-free survival,
time to treatment failure, cancer specific survival, return
of intended oncological therapy and days alive and out
of hospital at 90 days. HR estimation will be used as the
summary measure for RCTs, quasi-randomised trials and
cohort studies; however, days alive out and of the hospital
at 90 days will be evaluated using ORs, independent of
study design. Case—control studies will be reported using
ORs as the summary measure, and the data from this
type of study will be reported separately. Effect size will
be measured with 95% Cls, and significance will be set at
p<0.05, with the study as the unit of analysis. Adjusted data
will be used if available, to reduce the risk of confounding
in observational studies. The use of an adjusted estimate
has a higher priority than requiring a similar period of
follow-up acrossstudies, because reduction of confounding
factors is eritical in ensuring the generality of the results,
If it is not possible to extract HR data from other sources,
Kaplan-Meier curves will be the source of the data, using a
pixelcoordinate method of mapping the axes of interest
and calculation of percentages. If 5year overall survival
is reported, it will be the preferred follow-up period for
HR analysis. When 5-year survival is not reported, we
will attempt to contact the authors for this information;
if no contact is possible, the longest reported follow-up

period will be chosen. Two-year disease-free survival will
be used as the other study outcome. These preferred
periods of follow-up were chosen in accordance with
recent recommendations for analyses of postoperative
cancer outcomes.” For the secondary outcomes of time-
to-event data, the longest reported follow-up period will
be used. Minimum follow-up required to be included in
the meta-analysis for the time-to event data is estimated
at 2 years. Results will be aggregated independent of the
duration of follow-up if longer than 2 years. The inclusion
of trials outside the target follow-up period will increase
the power of the review without impacting the goals of the
review. A broad definition regarding patient selection in
studies will be used, permitting the inclusion of different
stages, surgical procedures and control groups between
studies. A random effects model will be used to perform
the meta-analysis, considering the anticipated clinical and
methodological heterogeneity. A sensitivity analysis will
be performed excluding studies with follow-up periods
other than 5year overall and 2year disease-free survival.
Sensitivity analysis will also be carried out after excluding
studies that are judged to have a risk of bias to evaluate
the impact of clinical and methodological heterogeneity
on outcomes. The year of publication (to assess changes
in therapy over time) and the anaesthetic technique used
in the control group (local, regional, and both) will be
used as parameters to perform a meta-regression and
subgroup analysis.

Quality of the body of evidence

The Grading of Recommendations Assessment, Develop-
ment and Evaluation (GRADE) approach to summarise
the quality of evidence for each outcome will be appliecl.?E
The GRADE rating scale assigns high, moderate, low, or
very low reliability categories to a body of evidence as
detailed elsewhere.”

DISCUSSION

Some of the previous systematic reviews investigating the
relationship between exposure to anaesthetic agents on
survival and oncological outcomes included different
cance}'_!?épes and anaesthetic agents in the same evalu-
ation.” ® Cancer cannot be treated as a single disease
or a group of diseases with a similar response to various
treatment modalities. Therefore, systematic reviews on
this topic should consider relevance to specific types of
cancer regarding tumour biology and specific surgical
techniques employed, despite the lack of prospective
studies in this field.

The inclusion of cohort and case—control studies in the
systematic review may be an expected source of bias. The
association between anaesthetic technique and oncolog-
ical outcomes is not an anticipated endpoint of therapy;
we aim to assess the possibility of unexpected harm in this
systematic review. Unequivocal evidence of association of
the anaesthetic technique with survival outcomes through
RCTs may take several decades to establish. Such studies

4
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are expensive, take a long period of time and require
extensive follow-up. Hence, they are usually outside the
scope of regular anaesthesia research. Decision-making
is complex in the absence of such high-quality evidence,
because evidence of harm is difficult to establish, though
harm may occur in some instances. Therefore, observa-
tional data must be carefully assessed, especially when
prospective data is inadequate. Adjusted data from obser-
vational studies by pooled analysis will be used to over-
come confounding factors. Observational studies will
not be combined with RCTs or quasi-randomised trials,
limiting the influence of study design on the effects
measured by this meta-analysis,

A recent consensus of experts in the field of anaesthesi-
ology defined the main outcomes to be chosen when eval-
uating the impact of anaesthesia techniques on cancer
outcomes.” The endpoints chosen for this systematic
review are based on this report. A uniform definition of
outcomes of interest is essential to carry out future obser-
vational studies and clinical trial protocols.
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