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NORMAS PARA PUBLICAGAO

Informagées gerais

1.0 Jornal Brasileiro de Economia da Satide (J Bras Econ Satide) ¢ uma publicacao para contetidos cientificos,
com periodicidade quadrimestral. £ dirigido a pesquisadores e formuladores de politicas de satde, gestores e
avaliadores do processo de incorporagdo de tecnologias em satde. Tem como misséo, a divulgagdo do conheci-
mento produzido pela Economia da Satide como forma de contribuir para a diminui¢do dos impactos negativos
que podem estar associados aos processos decisorios relativos a incorporagao de novas tecnologias, tratamentos
e medicamentos. Sao aceitos para avaliagéo: estudos de custo da doenga, andlise econdmica em satide, andlise
de impacto or¢amentario, estudo observacional, ensaio farmacoeconémico, inquérito epidemioldgico, avalia-
¢&o de tecnologias em satide, formulagao de politicas de satde, planejamento e gerenciamento econémico de
servigos de satde, inovacdo metodolégica e revisdo da literatura, sob a forma de artigos originais, artigos de revi-
530, artigos de atualizacao e editorias (conforme detalhamento a seguir). Os artigos podem ser submetidos nos
idiomas portugués, espanhol ou inglés. Autores interessados em traduzir seu artigo para inglés podem solicitar
um or¢amento de tradugao ao J Bras Econ Satide. O Jornal Brasileiro de Economia da Satide nao recebe subsidios
financeiros de nenhuma sociedade, instituicdo governamental ou associago. Trata-se de iniciativa privada e in-
dependente. Os recursos responsaveis por seu mantenimento provém da comercializagéo do espago editorial
destinado a publicagao de artigos cujo desenvolvimento tenha recebido suporte financeiro de empresas priva-
das. Também sdo comercializadas cotas de patrocinio institucional. As submissoes de artigos nao sao passiveis de
cobranga. A tabela de custos para publicagdo deve ser consultada junto a Editora.

2. Artigos submetidos ao J Bras Econ Satide devem ser inéditos, isto &, nao devem ter sido publicados
nem submetidos para anlise por outras revistas, no todo ou parcialmente. Em casos de figuras ja publi-
cadas, autorizacao deve ser obtida e a fonte deve ser citada. Uma vez publicados, os Direitos Autorais dos
artigos passam a ser de propriedade da Doctor Press Editora responsavel pelo J Bras Econ Saude.

3. As Instrucoes para Autores do J Bras Econ Satide incorporam as recomendacoes dos Uniform Requi-
rements for Manuscripts Submitted to Biomedical Journals. A versao completa do texto esta disponivel em
www.icmje.org. Manuscritos que estiverem em desacordo com as instrugdes aqui apresentadas serdo de-
volvidos para a incorporagao de ajustes antes da avaliagao pelo Conselho Editorial.

4.Todo artigo publicado no J Bras Econ Satide passa pelo processo de revisao por especialistas (peer review).
Os artigos submetidos séo primeiramente encaminhados aos editores para uma avaliagéo inicial quanto ao
escopo do trabalho e as exigéncias editoriais do Jornal. Se a avaliagéo é positiva, o artigo é enviado a dois
revisores especialistas na area pertinente. Todo o processo é andnimo, ou seja, 0s revisores sao cegos quanto
a identidade dos autores e seu local de origem e vice-versa. Apos a avaliagdo do artigo pelos revisores, os
artigos podem ser aceitos sem modificacdes, recusados ou devolvidos aos autores com sugestdes de modi-
ficacoes, sendo que cada artigo pode retornar varias vezes aos autores para esclarecimentos e modificagoes,
sem que isso implique necessariamente a aceitacao futura do trabalho.

5.0 nuimero de autores de cada manuscrito fica limitado a oito. O conceito de co-autoria implica contribui¢o
substancial na concepgéo e planejamento do trabalho, analise e interpretagéo dos dados e redagao ou revisao
critica do texto. Contribuigdes significativas feitas ao estudo, mas que nao se enquadram nesses critérios, po-
dem ser citadas na segao de agradecimentos. Os nomes dos autores devem ser descritos de maneira completa,
sendo o primeiro deles o do autor principal. Ao submeter um artigo ao processo de avaliagdo do J Bras Econ
Satde, os autores se responsabilizam integralmente pelas opinides e por todo o contetido nele contido.

6. Ao submeterem seus manuscritos ao J Bras Econ Saude, os autores assumem total responsabilidade sobre as
opinides e conteidos descritos em seus artigos.

7. Artigos de pesquisas clinicas (clinical trials) devem ser registrados em um dos Registros de Ensaios Clinicos valida-
dos pelos critérios estabelecidos pela Organizagdo Mundial da Satide e pelo International Committee of Medical
Journal Editors (por exemplo, www.actr.org.au, wwwi.clinicaltrials.gov, www.ISRCTN.org, www.umin.acjp/ctr/in-
dex/htm e wwwitrialregister.nl). O ndmero de identificagao do estudo devera ser apresentado ao final do resumo.

8. Para textos que forem aceitos para publicacdo, uma declaragdo, assinada por todos os autores devera
ser enviada a revista, contendo as seguintes informagdes: a) o manuscrito é original; b) o manuscrito néo
foi publicado nem submetido a outra revista, nem o sera se vier a ser publicado no J Bras Econ Satide; c)
todos os autores participaram ativamente na elaboragdo do estudo e aprovaram a versao final do texto; d)
situagdes de potencial conflito de interesse (financeiro ou de outra natureza) estdo sendo informadas; e)
foi obtida aprovagao do estudo pelo comité de ética da instituicao a qual o trabalho esta vinculado (para
artigos que relatam dados de pesquisa experimental; f) foi obtido consentimento informado dos pacientes
incluidos no estudo (quando aplicavel). As informagdes sobre a aprovagéo do estudo por comité de ética e
a obtengao de consentimento informado também devem constar na se¢do Métodos do artigo.

9. Antes da publicacdo dos artigos aceitos, os autores correspondentes receberdo, via e-mail, em arquivo
PDF, o artigo editorado para aprovacao. Nessa fase, as corregoes devem limitar-se a erros tipograficos, sem
alteracéo do contetido do estudo. Os autores deverdo devolver as provas aprovadas via e-mail ou fax até
48 horas apos o recebimento da mensagem.

Tipos de artigos publicados

Artigos originais. Trabalhos resultantes de pesquisa cientifica que apresentam dados originais sobre Eco-
nomia da Satde e incluem analise estatistica descritiva e/ou inferéncias de dados préprios. Esses artigos
tém prioridade para publicagdo. Devem ser compostos de: pagina de rosto, resumo e palavras-chave, abs-
tract e keywords, texto (dividido nas se¢oes Introducao, Métodos, Resultados, Discussao ou equivalentes,
Conclusdes), agradecimentos (se aplicavel), lista de referéncias (méaximo de 40), tabelas (se houver), legen-
das de figuras (se houver) e figuras (se houver).

Artigos de revisao. Trabalhos que tém por objetivo resumir, analisar, avaliar ou sintetizar trabalhos de investigagao
ja publicados em revistas cientificas. Devem incluir sintese e andlise critica da literatura levantada e ndo ser confun-
didos com artigos de atualizagdo. Devem ser compostos de: pagina de rosto, resumo e palavras-chave, abstract
e keywords, texto, lista de referéncias, tabelas (se houver), legendas de figuras (se houver) e figuras (se houver).

Artigos de atualizagdo ou opinido. Trabalhos que relatam informacoes geralmente atuais sobre tema de
interesse para determinadas especialidades (por exemplo, uma nova técnica de modelagem ou método).
Tém caracteristicas distintas de um artigo de revisdo, visto que ndo apresentam analise critica da literatura.
Devem ser compostos de: pagina de rosto, resumo e palavras-chave, abstract e keywords, texto, lista de
referéncias, tabelas (se houver), legendas de figuras (se houver) e figuras (se houver).

Cartas ao leitor. Cartas ao editor comentando, discutindo ou criticando os artigos publicados no J Bras
Econ Saude serao bem recebidas e publicadas desde que aceitas pelo Conselho Editorial. Devem ser com-
postas de: titulo, nome do autor, identificagdo da publicagdo que esté sendo comentada e lista de referén-
cias (se houver). Recomenda-se um méaximo de 500 palavras, incluindo referéncias. Sempre que possivel,
uma resposta dos autores serd publicada juntamente com a carta.

Preparagao dos originais

Utilize preferencialmente o processador de texto Microsoft Word". Os trabalhos devem ser digitados em fonte
Times New Roman tamanho 12, espaco simples, alinhados a esquerda, iniciando cada secdo em pagina nova,
na seguinte ordem: pagina de rosto, resumo e palavras-chave, abstract e keywords, texto, agradecimentos,
lista de referéncias, tabelas, legendas de figuras e figuras. Todas as paginas devem ser numeradas.

Siglas devem ser definidas por extenso na primeira ocorréncia no texto; apés a primeira ocorréncia, somen-
te a sigla deverd ser utilizada. No resumo, o uso de siglas deve ser evitado.

Substancias devem ser apresentadas utilizando seu nome genérico. Se relevante, o nome comercial da
substancia e o fabricante podem ser informados entre parénteses.

A apresentagdo de unidades de medida deve seguir o sistema internacional (SI).

Genes de animais devem ser apresentados em italico com inicial maitiscula (exemplo: Sox2); genes de se-
res humanos também devem ser apresentados em itélico, porém com todas as letras maiusculas (exemplo:
SOX2). Proteinas devem seguir o mesmo padréo de maitsculas/minusculas, porém sem itélico.

Pagina de rosto

A pégina de rosto deve conter:

Titulo conciso e explicativo, representando o contetido do trabalho, em portugués e inglés
- Titulo resumido (maximo de 150 caracteres)

Nomes dos autores

Afiliacdo dos autores, indicando departamento/unidade, instituicao e regido geografica
- Nome da instituicdo onde o trabalho foi executado

Informacdes sobre auxilios recebidos sob a forma de financiamento, equipamentos ou medicamentos

- Congressos onde o estudo foi apresentado

Nome, endereco, telefone, fax e e.mail do autor correspondente

Resumo e abstract

Todos os trabalhos devem apresentar um resumo em portugués e um abstract em inglés. Trabalhos
escritos em espanhol devem apresentar, além do resumo no idioma original, também um resumo em
portugués e um abstract em inglés. O contelido dos textos deve ser idéntico, e ndo deve ultrapassar 250
palavras. Para artigos originais, o resumo deve ser estruturado como segue: Objetivo, Métodos, Resultados
e Conclusoes. Para relatos de caso, artigos de revisao e artigos de atualizagao, o resumo ndo deve ser estru-
turado. Deve-se evitar o uso de abreviagdes no resumo, e ndo devem ser citadas referéncias.

Logo apds o resumo/abstract/resumen, deverdo ser apresentadas de trés a seis palavras-chave que sejam
integrantes da lista de Descritores em Ciéncias da Saude (http://decs.bvs.br).

Agradecimentos

Esta secao é dedicada a reconhecer o trabalho de pessoas que tenham colaborado intelectualmente, mas
cuja contribuicdo ndo justifica co-autoria, ou de pessoas ou institui¢des que tenham dado apoio material.

Referéncias bibliograficas

No texto, as citagoes serao identificadas entre parénteses, pelo sobrenome do autor seguido do ano de
publicagdo. Exemplos: um autor (Steptoe, 1978), dois autores (Edwards & Steptoe, 1980), mais de dois auto-
res (Van Steirteghem et al.,, 1988).

Alista de referéncias deve ser apresentada em ordem alfabética (Gltimo sobrenome de cada autor seguido
das duas primeiras iniciais), e ndo deve ser numerada. Trabalhos do mesmo autor devem ser ordenados
cronologicamente; trabalhos de mesmo autor e ano devem ser identificados com letras apds o0 ano (2000a,
2000b, etc.). A apresentacao das referéncias seguird os modelos propostos nos Uniform Requirements for
Manuscripts Submitted to Biomedical Journals (ver exemplos a seguir). Todas as referéncias citadas na lista
devem ser mencionadas no texto e vice-versa.

1. Artigo de periédico: Edwards RG, Steptoe PC, Purdy JM. Establishing full-term human pregnancies using
cleaving embryos grown in vitro. Br J Obstet Gynaecol. 1980;87:737-56.

2. Livro: Wolf DP,Quigley MM, eds. Human in vitro fertilization and embryo transfer. New York: Plenum Press; 1984.

3. Capitulo de livro: Simpson JL. Gonadal dysgenesial and sex abnormalities: phenotypic-karyotypic
correlations. In: Vallet HL, Porter IH, eds. Genetic mechanisms of sexual development. New York: Academic
Press; 1979. p. 365-77.

4. Artigo de revista eletrénica: Abood S. Quality improvement initiative in nursing homes: the ANA acts
inan advisory role. Am J Nurs [revista eletronical. 2002 Jun [citado 2002 ago 12];102(6):[aproximadamente 3
pJ. Disponivel em: http://www.nursingworld.org/AJN/2002/june/Wawatch.htm.

5. Artigo publicado na Internet: Wantland DJ, Portillo CJ, Holzemer WL, Slaughter R, McGhee EM. The
effectiveness of web-based vs. non-web-based interventions: a meta-analysis of behavioral change outcomes. J
Med Internet Res. 2004;6(4):e40. Disponivel em: http://www.jmir.org/2004/4/e40/. Acessado: 29/11/2004.

6. Site: Oncolink [site na Internet]. Philadelphia: University of Pennsylvania; c1994-2006. [atualizado 2004
set 24; citado 2006 mar 14]. Disponivel em: http://cancer.med.upenn.edu/.

7. Software: Smallwaters Corporation. Analysis of moment structures: AMOS [software]. Version 5.0.1.
Chicago: Smallwaters; 2003.

Tabelas e figuras

Tabelas e figuras (gréficos, fotografias, etc.) devem ser numeradas em algarismos ardbicos conforme a or-
dem de aparecimento no texto e devem ter legendas individuais, apresentadas ao final do trabalho. Cada
tabela e figura deve ser submetida em folha separada.

Nas tabelas, deveréo ser utilizadas apenas linhas horizontais, e cada dado deverd constar em uma célula
independente. Explicagdes sobre itens das tabelas devem ser apresentadas em notas de rodapé identifica-
das pelos seguintes simbolos, nesta sequéncia: *1, %, §, || 9,** 14+

Figuras em geral (graficos, fotografias, etc.) serdo publicadas em preto e branco. Despesas com a eventual
reprodugao de fotografias em cor serao de responsabilidade do autor.

Figuras podem ser submetidas eletronicamente, nas extensoes .jpg, .gif ou .tif, com resolugdo minima de
300 dpi (para possibilitar uma impressdo nitida), ou por correio (ver instru¢des de envio mais adiante).
Todas as figuras enviadas pelo correio devem ser identificadas no verso com o uso de etiqueta colante
contendo o nome do primeiro autor, o nimero da figura e uma seta indicando o lado para cima.

Fotografias escaneadas ndo serao aceitas; fotografias em papel devem ser encaminhadas pelo correio.
Fotografias de pacientes ndo devem permitir sua identificagao.
Gréficos devem ser apresentados somente em duas dimensoes.

Figuras ja publicadas e incluidas em artigos submetidos devem indicar a fonte original na legenda e devem
ser acompanhadas por uma carta de permissao do detentor dos direitos (editora ou revista).

Envio/submissao de artigos

Os artigos devem ser submetidos preferencialmente por e.mail (jbes@jbes.com.br) ou pelo site: www.jbes.com.br.
Texto e figuras devem ser enviadas como um anexo a mensagem. Figuras (exclusivamente graficos e fotografias
digitais) podem ser enviadas nas extensées jpg, .gif ou tif, com resolu¢ao minima de 300 dpi e tamanho maxi-
mo total (do conjunto de figuras) de 3 MB.




INSTRUCTIONS FOR AUTHORS

General information

1.The Jornal Brasileiro de Economia da Saude (Brazilian Journal of Health Economics - J Bras Econ Satide) is
edited every four months. The journal is directed to researchers and health policy planners, as well as manag-
ers and evaluators of health technology incorporation. Its mission is to disseminate the knowledge produced
by Health Economics as a way to contribute to diminish the negative impacts that may be associated to
decision-making processes related to health technologies incorporation, treatments and medicines. The fol-
lowing categories of articles may be submitted for consideration of publication: Disease cost studies, health
economics analysis, budget impact analysis, observational studies, pharmacoeconomic essays, epidemio-
logical surveys, health technology assessment, health policies formulation, economic planning and health
services management, methodological innovations and review of the literature. These articles may be pre-
sented as original articles, review articles, updates and editorials (details on each format are presented below).
Manuscripts may be submitted in Portuguese, Spanish or English. Authors who are interested in translating
their articles into English may request a translation estimate to the J Bras Econ Satide. The Jornal Brasileiro de
Economia da Satide does not receive financial support from any society, governmental institution or associa-
tion. Itis a private, independent initiative. Financial resources of the publication come from commercialization
of publishing space to manuscripts that received financial support from private companies. Some institu-
tional sponsorship quotas are also commercialized. Submission of the manuscripts is free of charge. A table of
publication costs may be requested to the publishing house.

2. The manuscripts submitted to the J Bras Econ Satide should be unpublished, that is, partial or com-
plete versions of them should not have been submitted for consideration of publication in other journals. In
the case of figures that have already been published, the authorization for reprint should be provided, and
the source, cited. Once published, the article’s Copyrights are transfered to Doctor Press, the publishing
company responsible by JBES.

3. The J Bras Econ Satde instructions for authors incorporate the recommendations of the Uniform
Requirements for Manuscripts Submitted to Biomedical Journals. The complete version of these require-
ments is available in www.icmje.org. Manuscripts that do not comply with the instructions presented here
will be sent back to the authors for review before they are evaluated by the Editorial Board.

4. Every article published in the J Bras Econ Satide is sent to expert consultants for peer review. Manuscripts
are initially analyzed by the editors to be evaluated in terms study objectives and editorial requirements of
the Journal. When accepted by the editor, the manuscript is sent to two expert reviewers in the area of study.
The whole process is confidential. The reviewer is blind to the identity and affiliation of the authors, and vice-
versa. After the manuscript is evaluated by the reviewers, it may be either accepted unaltered, or rejected, or
returned to the authors with suggestions for changes. Any manuscript may be returned to the authors several
times for clarification or changes, but this is not a guarantee of future publication.

5. The maximum number of authors per manuscript is eight. Co-authorship implies in substantial contri-
bution to conceiving and planning the study; data analysis and interpretation; writing and critical review
of the text. Significant contributions to the study that do not fit these categories may be cited in the
acknowledgements section. Authors’ names must be written in a complete way, being the main one
the first name. By submitting an article, the authors are fully liable for their opinions and for all contents
contained therein.

6.To submit their manuscripts to the J Bras Econ Saude, the authors take full responsibility for the opinions
and contents described in their articles.

7.Clinical trials should be registered in one of the in a public trials registries acceptable to the World Health
Organization and the International Committee of Medical Journal Editors (for example, www.actr.org.au,
www.clinicaltrials.gov, www.ISRCTN.org, www.umin.acjp/ctr/index/htm and www.trialregister.nl). The
trial registration identification number should be presented at the end of the abstract.

8.When the manuscript is accepted for publication, a declaration signed by all the authors should be sent to
the Journal, stating that: a) the manuscript is original; b) it was not published or submitted for appreciation in
other journal, and will not be, if published by the J Bras Econ Satide; c) all the authors actively participated
in the elaboration of the study and approved of the final version; d) any potential conflict of interest (financial
or of other nature) is disclosed; €) the study was approved by the ethics committee of the institution where it
was carried out (for manuscripts based on experimental trials); f) an informed consent forms were signed by
all patients included in the study (when applicable). Information on approval by the ethics committee and
informed consent should also be presented in the Methods section of the manuscript.

9. Before accepted manuscripts are published, the final proofs in PDF format will be sent to the correspond-
ing authors, by e-mail, for final approval. Changes at this stage should be limited to typographical errors,
without any alterations in the contents of the study. Authors should return corrected proofs by e-mail or
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EDITORIAL

Desafios da sustentabilidade do sistema de saude brasileiro

Challenges to the sustainability of the Brazilian healthcare system

O sistema de saude brasileiro enfrenta uma encruzilhada
crucial que demanda atencéo imediata e acdo concertada.
A questao da sustentabilidade tem se destacado como um
dos principais desafios enfrentados por esse setor vital, que é
fundamental para o bem-estar e a qualidade de vida de toda
a populacéo.

E inegével que o Brasil avancou significativamente nas
dltimas décadas no que diz respeito ao acesso a saude.
Programas como o Sistema Unico de Saude (SUS) ampliaram
0 acesso a servicos essenciais, salvando vidas e melhorando
a saude publica. No entanto, a expansdo do acesso trouxe
consigo uma série de novos desafios, especialmente no que
diz respeito a sustentabilidade financeira do sistema.

Um dos principais obstaculos que o sistema de satde
brasileiro enfrenta é a questao do financiamento. Embora o
Brasil invista uma parcela significativa de seu orcamento em
saude, os recursos muitas vezes ndo sao distribuidos de for-
ma eficiente e equitativa. Além disso, a crescente demanda
por servicos de saude, impulsionada pelo envelhecimento
da populacao e pela prevaléncia de doencas cronicas, coloca
uma pressao adicional sobre os recursos existentes.

J Bras Econ Saude 2024;16(1):7

Outro desafio importante é a necessidade de melhorar a
eficiéncia e a gestao no setor de saude. E fundamental buscar
formas de reduzir desperdicios, aumentar a eficiéncia opera-
cional e promover a inovagao na prestacao de servicos de
saude. Isso inclui investir em tecnologia da informagdo e co-
municacao, fortalecer a atencéo primaria a salde e promover
modelos de cuidados integrados.

Além disso, a questdo da qualidade e seguranca dos
servicos de salide também deve ser priorizada. E essencial
garantir que os pacientes recebam um atendimento de alta
qualidade, livre de erros médicos e com foco na promogéo
da saude e prevencéo de doencas.

Este jornal milita em busca desse objetivo. E a leitura dos
artigos que vocé tem em maos seguramente serd uma con-
tribuicdo nesse sentido.

Marcos Santos, MD PhD
Presidente da Sociedade Brasileira de Auditoria Médica (SBAM)
Editor-chefe do Jornal Brasileiro de Economia da Saude
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RESUMO

Objetivo: Determinar o perfil epidemiolégico de pacientes atendidos pelo Sistema Unico de Saude
(SUS), em determinado municipio do interior de Minas Gerais, bem como os gastos financeiros e o
repasse financeiro para os centros de atendimento de traumas. Material e métodos: Trata-se de
um estudo ecolégico, descritivo, realizado a partir da coleta de dados pelo SIH-SUS, no periodo de
janeiro de 2011 a dezembro de 2021, em um municipio do interior de Minas Gerais. Resultados: Foi
identificado um total de 14.138 pacientes, com maior acometimento de pessoas do sexo masculino,
com idade entre 15 e 44 anos. Como causas mais frequentes, destacaram-se os traumatismos de
quadril e coxa, seguidos de traumatismos de membros superiores (ombro, antebraco, brago, punho
e mé&o) e cabeca. Como tempo médio de permanéncia hospitalar, houve 4.693 diérias entre 2011
e 2021 secundarias a complicacdes em enfermarias e unidade de terapia intensiva, elevando cerca
de 2,37% os valores repassados pelo SUS no periodo estudado. Em resumo, a analise da incidéncia
de traumas nas emergéncias de um municipio do interior de Minas Gerais revela uma preocupante
tendéncia em que homens na faixa etéria de 15 a 44 anos emergem como as principais vitimas. Esse
padrdo pode ser influenciado por fatores como ocupacéo, comportamentos de risco e mobilidade.
Conclusao: A compreensao dessa demografia especifica é crucial para direcionar estratégias de
prevencao e resposta adequadas. A implementacdo de medidas educativas, seguranga no transito
e promog¢ao da salde mental pode contribuir para mitigar os impactos dos traumas nesse grupo
demografico, melhorando sua qualidade de vida e a saude geral da comunidade.

ABSTRACT

Objective: To determine the epidemiological profile of patients assisted by the unified health system, in
a certain municipality in the interior of Minas Gerais, as well as the financial expenses and the financial
transfer to trauma care centers. Material and methods: This is an ecological, descriptive study, carried
out from data collection by SIH-SUS, from January 2011 to December 2021 in a municipality in the interior
of Minas Gerais. Results: a total of 14,138 patients were identified, with greater involvement of male
people aged between 15 and 44 years. As the most frequent causes, trauma to the hip and thigh stood
out, followed by trauma to the upper limbs (shoulder, forearm, arm, wrist and hand) and head. As for
the average length of hospital stay, there were 4,693 daily stays between 2011 and 2021 secondary to
complications in wards and the intensive care unit. Increasing about 2.37% in the values transferred by the
unified health system between the studied decade. In summary, the analysis of the incidence of trauma in
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Analise econémica dos gastos diretos com internagdes hospitalares por vitimas de trauma do Sistema Unico de Satide em um municipio de Minas Gerais

Economic analysis of direct expenses with hospital admissions for victims of trauma in the United Health System in a municipality of Minas Gerais

emergencies in a municipality in the interior of Minas Gerais reveals a worrying trend in which men aged
15 to 44 years emerge as the main victims. This pattern can be influenced by factors such as occupation,
risky behavior and mobility. Conclusion: Understanding this specific demographic is crucial to targeting
appropriate prevention and response strategies. The implementation of educational measures, road
safety and mental health promotion can help to mitigate the impacts of trauma in this demographic
group, improving their quality of life and the general health of the community.

Introducao

O trauma é considerado um grande problema de saude pu-
blica. Evidéncias da Organizacdo Mundial da Saude mostram
que a cada ano 5,8 milhées de pessoas morrem vitimas de
trauma, e um numero ainda maior de pessoas se torna debi-
litadas. Acomete, em percentuais ainda maiores, os paises de
baixa e média renda interna bruta (RIB), totalizando mais de
90% das mortes por trauma (OMS, 2009).

De acordo com o Relatério de status global sobre se-
guranca no transito publicado em 2018, a mortalidade por
causas externas é considerada o principal motivo de morte
e incapacidades em individuos de 5 a 29 anos (OMS, 2018).

Os servicos hospitalares prestados em ambientes hospi-
talares publicos sdo financiados, em sua grande maioria, pelo
Sistema Unico de Saude (SUS). O conhecimento e a distribui-
¢ao de recursos congruentes com as necessidades especifi-
cas de cada regido séo fatores conflitantes e desafiantes para
o provedor estatal, uma vez que requerem analise minuciosa
e descritiva dos reais fatores deficitérios de cada regido. No
Brasil, inGmeras iniciativas foram desenvolvidas com o fito de
englobar evidéncias cientificas nos processos de resolucéo
coletiva nos Ultimos anos. As anélises econdmicas, tal qual
as de relacdo custo-efetividade, sdo adotadas a fim de pon-
derar o fator custo na tomada de decisdes quanto as novas
tecnologias e servicos a serem incorporados, uma vez que 0s
recursos financeiros, assim como os fisicos e humanos, séo
finitos e escassos (Moraz, 2015).

O trauma € a principal causa de mortalidade e incapaci-
dade em todo o mundo, sendo definido como um grande
problema de salde publica, e as resolucoes para esse pro-
blema necessitam abranger a prevencdo e as melhorias no
manejo das vitimas. Estudos provenientes da Organizacao
Mundial da Saude evidenciam que a cada ano 5,8 milhdes
de pessoas morrem vitimas de trauma e, um numero ainda
maior, tornam-se incapacitadas. Cerca de 90% das mortes
por trauma ocorrem em paises de baixa e média renda inter-
na bruta (RIB). Pafses com alto RIB apresentam menor taxa de
mortes por trauma, quando comparados com paises de bai-
xa e média RIB, e a principal justificativa é o planejamento do
manejo com o traumatizado por meio de todo o processo de
cuidado, desde o atendimento pré-hospitalar e a assisténcia
hospitalar até o cuidado a longo prazo (OMS, 2009).

Individuos vitimas de trauma requerem hospitalizacdo
e atendimento intensivo, em centro de terapia intensiva,
abordando os critérios de internacao como doencas cardio-
vasculares, respiratérias, neuroldgicas, cirurgias de trauma,
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queimaduras, entre outras gravidades categorizadas a partir
da coleta de sinais vitais, exame fisico e anamnese (Miranda
& Stancato, 2008).

Estudos realizados no estado do Tocantins revelaram que
no Brasil, no periodo entre 2010 e 2019, um total de 842.237
pacientes vitimas de trauma cranioencefdlico foi internado,
de acordo com o Sistema de Informacao Hospitalar (SIH-SUS).
Dessa forma, o custo/mil habitantes na regido Norte teve
acréscimo de 67,3%, passando de RS 289,69 para RS 484,87 em
2019. Com relacdo aos grandes centros urbanos e demais es-
tados, hd uma probabilidade de que internagdes por vitimas
de trauma evidenciem um crescimento ao longo do tempo.
Estudos desse carater séo de suma importancia, pois visam
alertar a gestdo sobre o planejamento e monitoramento de
politicas publicas de salide em todos os estados e municipios.

Em vista da complexidade e da repercussao financeira
das internacdes hospitalares no SUS, a verificacdo do com-
portamento das internagdes por vitimas de trauma, bem
COMO seus gastos com servigos hospitalares, permite a mo-
nitorizagao de recursos, no nivel estudado, de atencéo, e, por
fim, a viabilidade da adocdo de medidas de reestruturacao
e realocacao do capital destinado as vitimas de trauma. Por
conseguinte, tal estudo, de cardter municipal, prové a possi-
bilidade de alertar gestores publicos vigentes e sucessores
sobre a realidade local.

O presente estudo apresenta como objetivo estimar os
gastos com internagdes hospitalares por vitimas de trauma
do SUS em um municipio do interior de Minas Gerais.

Material e métodos

Trata-se de um estudo ecoldgico descritivo, com andlise de
dados retrospectivos sobre gastos com internacdes hospita-
lares por vitimas de trauma do SUS no municipio do interior
de Minas Gerais, entre os anos de 2011 e 2021.

Para andlise de custos diretos, foi utilizado o endereco
eletréonico do Departamento de Informética do SUS (Datasus)
juntamente com o programa TABWIN, com os dados obtidos
do SIH. Foram selecionados os diagnésticos de internacao
hospitalar com os cédigos de categorias do capfitulo XIX do
CID-10, que representam as “lesdes e outras consequéncias
externas” (Figura 1). Foram considerados os seguimentos cor-
porais afetados utilizando os seguintes cédigos de trauma-
tismos: S00-S09 (cabeca), S10-519 (pescoco), S20-S29 (térax),
S30-539 (abdome, dorso e pelve), S40-569 (membros supe-
riores), 570-599 (membros inferiores) e TOO-TO9 (traumatismos
multiplos) (Quadro 1).
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Figura 1. Procedimento adotado para
identificacdo e inclusao de dados.

S00-509 Cabeca
S10-S19 Pescoco
520-529 Torax

S30-539 Abdome, dorso e pelve
S40-S69 Membros inferiores
S70-S99 Membros inferiores
T00-TO9 Traumatismos multiplos

Quadro 1. CID classificado pelos seus cédigos.

Tais dados foram examinados segundo as variaveis sexo,
faixa etéria, raca, tempo de permanéncia em unidade de te-
rapia intensiva (UTI), didrias hospitalares e ébitos decorrentes
de traumas, por meio de tabelas de frequéncia absoluta e re-
lativa, por célculo de medidas de tendéncia central, posicao
e dispersdo. A coleta de dados foi realizada entre os meses
de abril e junho de 2023, e os registros obtidos foram expor-
tados para o software Microsoft Excel, compondo banco de
dados em planilha eletronica.

Para analise dos custos, as medidas coletadas foram ex-
pressas em termos unitarios e na moeda oficial do Brasil, em
reais (RS), levando em conta os valores totais da Autorizacao
de Internagdo Hospitalar (AIH)/SUS correspondentes a cada
periodo estudado.
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Resultados

As internacdes hospitalares por vitima de trauma em en-
fermarias representaram, no ano de 2011, 80% dos gastos
totais repassados pelo SUS (custo total de RS 1.187.971,00),
sendo RS 954.243,70 para os leitos de enfermaria e RS
283.880,96 para os leitos de terapia intensiva (UTI), com
gasto de cerca de RS 1.059,70 para cada paciente vitima
de trauma. Em contrapartida, em 2021, os gastos totais fo-
ram de R$ 1.908.310,12, com aumento de 2,37% de repasse
para as enfermarias (82,37%) resultando em um custo de
RS 1.572.002,80 e R$ 1.290,27 para cada paciente hospitali-
zado em relacdo ao ano de 2011. Conforme apresentando
no Grafico 1, no periodo em estudo, houve aumento de
4,5% nos repasses do SUS no ano de 2021, em relacéo a
2011, para custear as internacdes por vitimas de trauma
englobando todos os CIDs selecionados.

Em relacdo as condicdes analisadas, as internacdes mais
frequentes ocorreram em razao dos traumatismos de quadril
e coxa (570-599), traumatismo de ombro e braco/traumatis-
mo de cotovelo e antebraco/traumatismo de punho e méao
(540-569), sequidos de traumatismos de cabeca (S00-S09),
em 34,77%, 33,78% e 18,64%, respectivamente (Graficos 2.1
e2.2).

O tempo de permanéncia no ambiente hospitalar apre-
sentou aumento de 3,59% no valor absoluto de diérias de
internacao (leito em enfermaria) de um total de 3.309 dias,
em 2011, para 5.270 dias, em 2021. Considerando o ndmero
de dias de permanéncia hospitalar apresentado abaixo, o au-
mento foi de mais de aproximadamente 59% (Gréfico 3).

O valor médio de internacdo por trauma, No municipio
de Uba-MG passou de RS 1.059,70, (0,005%), em 2011, para
RS 1.290,20, (0,007%), em 2021. No periodo supracitado, o au-
mento no valor médio de cada internacao foi significativo,
tanto em leitos de enfermaria quanto em leitos de terapia
intensiva (UTI) (Gréfico 4).

A investigacao e a andlise relativa em relacdo aos perfis
dos pacientes revelaram maior incidéncia no sexo masculi-
no nos 10 anos abordados, responsaveis por 69,8% dos casos
(Gréfico 5).

Com relacédo a faixa etdria, evidenciou-se maior nimero
de casos em pacientes de 15 a 44 anos, totalizando 48,0%
das vitimas (6.790 em um total de 14.138 vitimas) (Grafico 6).

Sobre a variavel raca/cor, foram analisadas, em sua grande
maioria, vitimas da cor branca (67,5% [9.535]), seguidas da cor
parda (23,2% [3.286]), negra (9% [1.268]) e outras (0,3% [49])
(Gréfico 7).

Em relacdo ao agravamento de casos de trauma asso-
ciados a um desfecho inesperado, dbito, foi analisada uma
permanéncia de percentual, 3%, no decorrer dos 10 anos
avaliados. Em 2011, houve 44 ébitos em 1.121 internacdes e,
em 2021, 52 ébitos em 1.479 (Gréfico 8).
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Grafico 1. Frequéncia de valores (em R$) com internacoes por vitimas de trauma, englobando todos os CIDs, entre 2011 e 2021, no
municipio de Uba, MG.
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Grafico 2.1. Evolucao dos casos mais frequentes em relacdo ao CID S00-S09.
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Grafico 2.2. Evolucao dos casos mais frequentes em relacéo ao CID S40-S69.
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Grafico 2.3. Evolucdo dos casos mais frequentes em relacdo ao CID S70-599.
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Grafico 3. Frequéncia de internagdes por vitimas de trauma, entre 2011 e 2021, no municipio de Ubé, MG, segundo as diérias de
internagcao em leito de enfermaria.
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Gréfico 4. Frequéncia de internacdes por vitimas de trauma, entre 2011 e 2021, no municipio de
Ubd, MG, segundo as didrias de internagado em leito de terapia intensiva.
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Grafico 5. Frequéncia de internacdes por vitimas de trauma, entre 2011 e 2021, no municipio de Uba, MG, segundo o sexo.
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Grafico 6. Frequéncia de internagdes por vitimas de trauma, entre 2011 e 2021,
no municipio de Uba, MG, segundo a faixa etéria.
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Grafico 7. Frequéncia de internacdes por vitimas de trauma, entre 2011 e 2021, no
municipio de Ubd, MG, segundo a variadvel cor/raca.

J Bras Econ Saude 2024;16(1):8-15 13



Fofano GA, Goncalves AOSC, de Oliveira RMG, de Andrade FM, Oliveira MACA, Chaoubah A

1.600
1.400
1.200
1.000
800
600
400

200

& & o,

Py & P Py

2011 2012

2013 2014 2015

2016 2017 2018

2019 2020 2021

Frequéncia de dbitos por traumas entre 0s anos de 2011 e 2021

== Com 6bitos

Sem obitos Total

Gréfico 8. Frequéncia de dbitos por vitimas de trauma, entre 2011 e 2021, no municipio de Uba, MG.

Discussao

Os dados obtidos a partir da andlise do municipio da Zona da
Mata Mineira demonstram importante aumento nos valores
gastos e aumento na frequéncia das internacdes por vitimas
de trauma, em todas as idades e sexos, possibilitando infe-
rir a resolucao de intempéries nos ambientes extra-hospita-
lares. Tais dados obtidos védo de encontro com ao descrito
nas literaturas, fazendo referéncia ao perfil masculino, jovens
adultos em sua grande maioria. Estudo brasileiro evidenciou
taxas maiores entre os homens, mas foi o crescimento das
internagdes por trauma para as mulheres que influenciou a
razdo das taxas entre 0s sexos. Quanto as causas, as quedas e
os acidentes de transporte foram os mais frequentes entre os
diversos tipos de traumas (Lentsck et al,, 2019).

De acordo com Mendonca e Alves (2004), no estado de
Pernambuco, os gastos com internacdes hospitalares devido
a causas externas no ambito do SUS aumentaram signifi-
cativamente, com crescimento de 47,20% entre os anos de
1996 e 1999. No ano de 1999, os gastos do SUS com todas
as internacdes corresponderam a cerca de 0,05% do Produto
Interno Bruto (PIB) do estado. Um estudo inovador sobre o
impacto econdmico de acidentes e violéncias no Brasil reve-
lou que as internacdes relacionadas a essas causas em todo o
palis geraram despesas anuais que, em 1994, representavam
cerca de 0,07% do PIB nacional, corroborando as evidéncias
coletas, nas quais o0 numero de internagdes por traumas no
municipio pesquisado foi relativamente maior no periodo es-
tudado, ou seja, uma crescente demanda de recursos publi-
cos para a resolucao dos casos demonstrados, o equivalente
a 4,5% de aumento nos repasses entre 2011 e 2021. Estudo
paulista realizado com o objetivo de mensurar os gastos di-
retos do Sistema Unico de Saude (SUS) com internacoes por
causas externas identificou que as lesdes segundo segmento

14

corporal afetado que apresentaram maior gasto médio por
internacdo foram, respectivamente: pescoco (RS 980,26), ca-
beca (RS 684,83), traumatismos muiltiplos (RS 671,26) e trau-
matismos de abdome (RS 654,45). Os autores concluem que
0 motivo que leva a realizacao de estudos desse tipo no nivel
municipal é a possibilidade de alertar os gestores publicos e
a sociedade sobre a realidade local (Melione & Melo-Jorge,
2008).

No Brasil, os homicidios, lesdes e mortes relacionados ao
transito sao responsaveis por quase dois tercos de todas as
mortes por causas externas. Essa realidade é corroborada
pelo aumento dos acidentes de transito e da violéncia, prin-
cipalmente das agressdes (Reichenheim et al,, 2011). Esses séo
importantes problemas de saude publica que geram eleva-
dos custos individuais e coletivos.

Segundo Siqueira et al. (2016), 0 género que teve mais dia-
rias de UTI foi o masculino, com 10 AlHs (66,67%). As lesdes
que mais tiveram diarias de UTI foram as fraturas dos 0ssos
do cranio e da face, com 14 AlHs (93,33%), sendo 42,86% fra-
turas de mandibula. O custo das AlHs que tiveram didrias de
UTI foi de RS 69.098,63 (sessenta e nove mil e noventa e oito
reais e sessenta e trés centavos), tendo um custo médio de
RS 4.606,57 (quatro mil e seiscentos e seis reais e cinquenta e
sete centavos) por AlH, reforcando a persisténcia de casos no
género masculino, responsaveis por 68,9% dos casos estuda-
dos no perfodo determinado, apresentando um custo médio
por paciente, em 2011, de R$ 1.059,70 para RS 1.290,27.

De acordo com Beulke e Berté (1997, p. 22-23), uma parcela
consideravel dos resultados positivos € reinvestida na prépria
instituicdo. Esse montante, na maioria das vezes, é resultado
de uma série de decisdes acertadas em diversas areas de
gestédo, baseadas em um esforco de controle e reducao de
custos. Quando esse empenho ¢é fraco, manifesta-se em um
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consideravel nimero de instituicdes que enfrentam desafios,
muitas vezes devido a baixa remuneracdo pelos servicos
prestados. O foco na administracdo dos custos desempenha
um papel de extrema importancia para a continuidade dos
hospitais, que dependem de maneira significativa das remu-
neracdes reduzidas provenientes da oferta de servicos a 6r-
gaos de saude publica, como o SUS.

A anélise, ainda, permitiu confirmar que os dados obtidos
em relacdo a sexo e faixa etéria prevalentes concernem aos
dados descritos na literatura, referenciando a um perfil em
sua grande maioria composto por adultos jovens e do sexo
masculino. Tal quadro, incorporado pelo perfil de vitimas
masculinas a eventos traumaticos, apresenta tendéncias ao
perfil masculino agressivo, com diversas e frequentes expo-
sicoes a episddios de risco e conflituosos (Reichenheim et al,
20171, Lentsck et al,, 2019).

Ao longo de uma década de andlise, examinamos os da-
dos de satude de 2011 a 2021, focando em dois momentos
cruciais: 44 obitos registrados em 1.121 internagdes em 2011,
contrastados com 52 ébitos em 1.479 internacdes em 2021.
Esses nimeros resumem a evolucao das taxas de mortali-
dade e internacdes ao longo do tempo, fornecendo insights
sobre mudancas na saude publica, avancos médicos e as di-
namicas que afetam o cuidado dos pacientes.

Para Costa et al. (2023), a prevaléncia, entre todos os pa-
cientes analisados, por causas traumaticas, apontou maior
incidéncia de traumas no sexo masculino, responsaveis por
82,29% dos casos, entre 26 e 35 anos, 23,3%, confirmando o es-
tudo em questao, no qual cerca de 68,9% dos casos também
eram protagonizados por jovens adultos do sexo masculino,
entre 15 e 44 anos, 48% dos casos.

Conclusao

E fundamental que haja um maior investimento em politicas
publicas e programas de apoio que visem a prevencao, ao
tratamento e a reintegracdo dessas vitimas, proporcionan-
do-lhes suporte adequado e oportunidades de recuperacao.
Além disso, é necessario promover a conscientizacédo e a
educacdo da populacdo sobre o impacto do trauma, a fim de
reduzir o estigma e garantir um ambiente mais acolhedor e
inclusivo para as vitimas. Somente por meio de uma aborda-
gem abrangente e colaborativa envolvendo diferentes seto-
res da sociedade serd possivel promover a cura e a resiliéncia
das vitimas de trauma nesse municipio.
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RESUMO

Objetivos: Gosserrelina ¢ indicada para mulheres com leiomioma, por reduzir o risco associado
as complicacdes clinicas. Este trabalho realizou uma anélise de custo-utilidade comparando o uso
e 0 nao uso de gosserrelina em pacientes com leiomioma sob a perspectiva do Sistema Unico de
Saude. Métodos: Um modelo de arvore de decisao foi estruturado para reproduzir o impacto cli-
nico e econdmico do uso de gosserrelina antes da miomectomia, cujo comparador seria o néo
uso de gosserrelina em pacientes elegiveis. Foram considerados: custos médicos diretos e eventos
clinicos como complicacbes intra-hospitalares e tempo de internacéo. A razdo de custo-utilidade
incremental é representada pelo custo incremental da gosserrelina por anos de vida ajustado pela
qualidade (QALY). Resultados: Em um cendrio em que o acesso a gosserrelina é de 51% das pa-
cientes, o custo incremental foi de RS 629,08. Pacientes no grupo gosserrelina apresentaram um
incremento de 0,0261 no QALY. A razdo de custo-utilidade incremental foi de RS 24.019,26 por QALY,
ficando abaixo do limiar adotado pelo Ministério da Saude. Ao variar o percentual de pacientes
que recebem gosserrelina para 80% antes de um procedimento cirdrgico, houve um aumento de
QALY para 0,5013, reduzindo custos de complicacdes e a razdo de custo-utilidade incremental para
R$ 10.581,07 por QALY. No cenéario em que 100% das pacientes utilizam gosserrelina, ha um aumen-
to de QALY para 0,8290, reduzindo custos de complicacdes e a razao de custo-utilidade incremental
para R$ 10.288,28 por QALY. Conclusao: O uso de gosserrelina possui custo-utilidade favoravel, con-
siderando os parametros utilizados nesta modelagem econdmica. Quando o acesso a gosserrelina é
maior, ha um decremento expressivo no custo por QALY.

ABSTRACT

Objectives: Goserelin is indicated for women with leiomyoma to reduce the risk associated with
clinical complications. This study conducted a cost-utility analysis comparing the use and non-use
of goserelin in patients with leiomyoma from the perspective of the Brazilian Unified Health System.
Methods: A decision tree model was structured to reproduce the clinical and economic impact of using
goserelin before myomectomy, compared to not using it in eligible patients. Direct medical costs and
clinical events such as in-hospital complications and length of stay were considered. The incremental
cost-utility ratio is represented by the incremental cost of goserelin per quality-adjusted life year (QALY).
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Results: In a scenario where access to goserelin is 51% of patients, the incremental cost was RS 629.08.
Patients in the goserelin group showed an increase of 0.0261 in QALY. The incremental cost-utility ratio was
RS 24,019.26 per QALY, below the threshold adopted by the Ministry of Health. When the percentage of
patients receiving goserelin was increased to 80% before surgery, there was an increase in QALY to 0.5013,
reducing complication costs and the incremental cost-utility ratio to RS 10,581.07 per QALY. In the scenario
where 100% of patients use goserelin, QALY increased to 0.8290, reducing complication costs and the
incremental cost-utility ratio to RS 10,288.28 per QALY. Conclusions: The use of goserelin has a favorable
cost utility, considering the parameters used in this economic modeling. When access to goserelin is
higher, there is a significant decrease in the cost per QALY.

Introducao

Os leiomiomas uterinos, mais comumente denominados fi-
bromas ou miomas, sdo neoplasias benignas originarias da
expansao clonal de uma Unica célula no miométrio. Devido
a sua natureza hormonalmente responsiva, os leiomiomas
uterinos afetam principalmente mulheres durante seus anos
reprodutivos, sendo raros antes da menarca e geralmente re-
gredindo apds a menopausa (Giuliani et al., 2020).

Sao extremamente prevalentes, e estima-se que, global-
mente, em torno 70% das mulheres de ascendéncia cauca-
siana e mais de 80% das mulheres de ascendéncia africana
receberao diagnoéstico dessa condicdo ao longo de suas
vidas (Aninye & Laitner, 2021). No Brasil, de acordo com da-
dos do Ministério da Saude, aproximadamente 2 milhdes de
mulheres séo afetadas por essa doenca, resultando em cerca
de 300 mil casos de histerectomia anualmente (Simao et al.,
2024).

De acordo com as diretrizes internacionais, o tratamen-
to do leiomioma uterino visa primariamente ao alivio dos
sintomas e pode ser conduzido por meio de intervencoes
conservadoras ou cirdrgicas. A escolha do tratamento é de-
terminada por varios fatores, como o tamanho e a localizacdo
dos miomas, os sintomas manifestados, a idade e os dese-
jos reprodutivos da paciente, entre outros (Stewart, 2001).
Quando as opcoes de tratamento conservador se mostram
insuficientes, abordagens cirdrgicas ou intervencionistas re-
presentam a préxima etapa no tratamento. Existem alterna-
tivas menos invasivas, como a miomectomia, que oferecem
a vantagem de preservar a fertilidade, mas estao associadas
a um maior risco de recidiva e necessidade de intervencoes
adicionais. Por outro lado, a histerectomia, um procedimen-
to mais agressivo, € a Unica intervengao que garante a cura
definitiva do leiomioma uterino, porém esta correlacionada
a significativa morbidade, mortalidade e carga econémica
para os sistemas de salde (Aninye & Laitner, 2021; Soliman et
al, 2015; Vilos et al., 2015).

Diante das possibilidades de complicacdes no quadro
clinico pés-cirtrgico, a literatura tem descrito os beneficios
do tratamento pré-cirdrgico com os andlogos do horménio
liberador de gonadotropina (GnRH), entre eles o acetato de
gosserrelina. As evidéncias demonstram que a gosserrelina é
capaz de promover até 54% de reducdo do volume uterino
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e diminuicao de cerca de 35 cm no tamanho do leiomioma
(Lumsden et al, 1994; Muneyyirci-Delale et al,, 2007).

Essas alteracbes proporcionadas pela gosserrelina no
leiomioma favorecem a realizagdo da cirurgia por via vaginal
—um método menos invasivo e mais seguro, associado a me-
nor risco de sangramento e complicacées pos-operatorias —,
melhorando os desfechos clinicos imediatos durante e apds
a cirurgia (Jee et al, 2009; Lethaby et al., 2017b; Nirgianakis et
al,, 2013). Além dos beneficios clinicos observados, um estu-
do prévio apresentou uma economia potencial de USS 4,2
milhdes em despesas hospitalares nos Estados Unidos quan-
do foram administrados agonistas de GnRH no pré-cirurgico
para histerectomia vaginal (Mauskopf et al., 2005).

A alta incidéncia do leiomioma uterino, associada a re-
corréncias ou complicagdes cirdrgicas, gera impacto sig-
nificativo na prestacdo de cuidados de saide e nos custos
associados, demandando atencdo cuidadosa tanto em ter-
mos clinicos quanto de politicas de satide publica (Giuliani et
al,, 2020). Diante desse cenario, este estudo buscou determi-
nar se a administracdo pré-cirdrgica adequada de gosserreli-
na em mulheres com leiomioma uterino, que sdo candidatas
a histerectomia ou miomectomia, € uma opg¢ao com custo-
-utilidade favorével para o Sistema Unico de Saude (SUS). Para
isso, foi realizada uma andlise de custo-utilidade para avaliar
0s impactos associados a utilizacdo adequada versus a ndo
utilizacdo adequada da gosserrelina

Métodos

Foi desenvolvida uma anélise de custo-utilidade com o ob-
jetivo de estimar os impactos decorrentes da utilizacao ade-
quada versus a nao utilizacdo adequada da gosserrelina pré-
-operatoria, em mulheres com leiomioma de Utero elegiveis
para histerectomia ou miomectomia. O horizonte temporal
definido foi como seis meses, uma vez que o objetivo da
analise é investigar os impactos No curto prazo, Como neces-
sidade de transfusdes sanguineas e complicagdes pds-ope-
ratérias (Tabela 1).

A fim de estimar as incertezas relacionadas a analise
econdmica, foram realizadas analises de sensibilidade de-
terministica (univariada) e probabilistica (multivariada), por
meio da técnica de microssimulacdo de Monte Carlo com
mil interacdes e distribuicdo gama para custos e beta para
as probabilidades.
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Para o calculo da razdo de custo-utilidade incremental,
foi construido um modelo de decisdo analitico representado
por uma arvore de decisdo, que incluiu a decisao de tratar
(grupo intervencao) versus nao tratar (controle). Em ambos os
bracos, as probabilidades de usar ou ndo usar gosserrelina
pré-procedimento cirdrgico possuem consequéncias clinicas
e econdmicas em saude (Figura 1).

Os parametros de utilidade foram variados a partir de da-
dos da literatura (Tabela 2), e os custos foram variados com
reducédo ou acréscimo de 25% do caso de referéncia. O soft-
ware utilizado para a construcdo do modelo e a andlise esta-
tistica foi o Microsoft Excel® 2010.

Ao entrar no modelo, as pacientes diagnosticadas com
leiomioma de Utero podem ou ndo receber o tratamento
com gosserrelina, e as pacientes alocadas no braco da inter-
vencdo recebem gosserrelina por via subcutanea seis meses
antes da cirurgia (com dose de 3,6 mg uma vez ao més ou
10,8 mg a cada trés meses), enquanto pacientes no braco
comparador ndo recebem nenhum tratamento antes da

Abordagem vaginal*

Histerectomia__ /

cirurgia. Assumiu-se como premissa do modelo que hd uma
populacao finita de pacientes elegiveis a gosserrelina ou his-
terectomia/miomectomia, a fim de evidenciar valores entre
um periodo estimado e em populacdo definida. Na primeira
andlise, foram alocadas 51% das pacientes para o braco de
gosserrelina e 49% para o braco comparador (primeiro n6 de
decisdo, Figura 1). Ainda, no braco comparador, assumiu-se
como premissa que, quando 60% das pacientes realizam his-
terectomia em detrimento da miomectomia, considerando
que, apesar dos recentes esfor¢os para o avanco das opgoes
de tratamento médico e de preservacdo uterina na Ultima
década, a histerectomia continua sendo o tratamento mais
comumente oferecido e escolhido por mulheres com mio-
mas sintomaticos (Giuliani et al, 2020; Zimmermann et al,
2012). E importante ressaltar que as pacientes que realizam
a histerectomia podem ser submetidas a abordagem vaginal
ou abdominal, e aquelas referidas a abordagem abdominal
podem receber incisdo vertical ou transversal (Gerris et al,
1996; Lethaby et al,, 2017a; Lumsden et al,, 1994).

Complicagoes Viva
pbs-operatorias

Morte
Transfusdo
Inciséo Viva
transversal Sem complicacoes

Mort
\Abordagem abdominal ~ / Sem transfusdo .

Tratar com
gosserrelina

Transfusao
Miomectomia /

Mulheres com
leiomioma uterino

[

Sem tratamento***

Viva
Sem complicagdes

Sem transfusao**

Inciséo
vertical
Complicacoes Viva

pos-operatorias
\ Morte I

Recorréncia

Sem recorréncia

Recorréncia

N\ Sem recorréncia

Morte

[

*Abordagem vaginal segue os mesmos bracos descritos em “Abordagem abdominal”. **Sem transfusdo segue os mesmos bracos descritos em “Transfusdo”.

***Ngo tratar segue os mesmos bracos descritos em “Tratar com gosserrelina”.

Figura 1. Modelo de decisao analitico para pacientes com leiomioma elegiveis para tratamento cirdrgico.

Tabela 1. Parametros utilizados na analise de custo-utilidade

Tipo de analise Andlise de custo-utilidade

Populagéo-alvo

Mulheres com leiomioma de Utero elegiveis para histerectomia ou miomectomia

Perspectiva de analise Sistema de Unico de Saude (SUS)

Intervencao Gosserrelina

Comparadores Néo utilizacao de gosserrelina

Horizonte temporal 6 meses

Estimativa de custos

Custo de tratamento e procedimentos

Moeda Real (RS)
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Em cada no posterior (nés de chance, Figura 1), foram
utilizadas probabilidades complementares para estimar a
quantidade de pacientes necessitando de transfuséo san-
guinea e daquelas que necessitam de tratamento decorren-
te de complicacbes pods-operatérias (Benagiano et al, 1996;
Gerris et al, 1996; Hudecek et al, 2012; Lethaby et al,, 2017a).
Todas as probabilidades foram extraidas de ensaios clinicos
de gosserrelina versus placebo ou nenhum tratamento antes
da histerectomia e da miomectomia, detalhadas na Tabela 2.
Considera-se ainda que parte das pacientes realizando mio-
mectomia pode apresentar recidiva apds o procedimento e
necessitard de uma segunda intervencao cirdrgica, assumin-
do a histerectomia vaginal. Essas probabilidades foram ex-
traidas do estudo de Hudecek (1996) (Hudecek et al,, 2012; de
Milliano et al,, 2017), que avaliou a recorréncia de miomas por
uma segunda laparoscopia 8 a 12 semanas apos a primeira
cirurgia.

As probabilidades de morte apds cada tipo de interven-
¢ao cirdrgica foram consideradas semelhantes em ambos os
grupos (tratamento e controle) e foram extraidas da literatura
e convertidas para o periodo de seis meses (Augusto et al.,
2018; Yuk & Kim, 2022).

Para reportar o resultado da anélise de custo-utilidade,
os anos de vida ajustados pela qualidade (do inglés, quality
adjusted-life years [QALY]) foram calculados com base nos va-
lores de utilidade referentes a cada modalidade cirurgica pre-
viamente reportados na literatura (Cain-Nielsen et al., 2014;
Sculpher, 2004). Para pacientes que apresentaram recidiva
apds a miomectomia, a utilidade foi ajustada (desutilidade,
assumindo uma perda na qualidade de vida) para o segundo
procedimento cirdrgico. Para pacientes que apresentaram
complicacdes apds a cirurgia, aplicou-se outra redugao da
utilidade, assumindo a ocorréncia de complicagdes apds o
procedimento cirurgico (Hirst et al, 2008) (Tabela 2).

Foram estimados os custos diretos, sob a perspectiva do
SUS, dos procedimentos, medicamentos, materiais hospita-
lares, internacdo hospitalar e transfusdes sanguineas. Para
cdlculo do custo do tratamento, considerou-se que, entre as
pacientes recebendo gosserrelina, 50% receberdo a posolo-
gia de 3,6 mg, por via subcutanea, injetados no abddémen,
mensalmente, e 50% receberdo a posologia de 10,8 mg por
essa mesma Via, trimestralmente, de acordo com as reco-
mendacoes do Protocolo Clinico e Diretriz Terapéutica (Brasil,
2017). Os custos unitarios de aquisicdo foram extraidos do
Banco de Precos em Saude (BPS) referentes ao periodo de
21/09/2022 a 21/03/2024, e calculou-se a média ponderada
do custo de cada apresentacao. Os custos dos procedimen-
tos cirdrgicos e da transfusdo sanguinea foram extraidos do
Sistema de Gerenciamento da Tabela de Procedimentos,
Medicamentos, Ortese, Préteses e Materiais Especiais do SUS
(SIGTAP) e ajustados para um fator de correcao de 2,8, ja que
tais valores apresentam a limitacdo de expressar apenas 0s
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custos federais (Brasil, 2021). Considerando que o tempo de
hospitalizacdo esta estritamente relacionado a evolucdo da
técnica cirdrgica, optou-se por adotar como premissa os dias
de internacdo observados na pratica clinica atual, em detri-
mento dos dados dos estudos que avaliaram a eficacia do
medicamento, que datam de 1994 (Lethaby et al, 2017b).
Assim, considerou-se o tempo médio de duracdo da hos-
pitalizacdo para a miomectomia e a histerectomia por via
abdominal como sendo de trés dias, enquanto para a histe-
rectomia por via vaginal como sendo de dois dias (Dedden
etal, 2022). O custo da diria hospitalar foi extraido das bases
de dados do Sistema de Informacoes Hospitalares (SIH) refe-
rentes ao valor médio de internacdes eletivas realizadas no
ano de 2023 (RS 1.773,5).

Para estimar o custo com o tratamento de complicacoes
operatdrias, foram consideradas as manifestacdes mais co-
muns descritas na literatura (Clarke-Pearson & Geller, 2013;
Lumsden et al,, 1994), assumidas como semelhantes a todas
as modalidades cirurgicas, sendo: infeccdo da ferida reque-
rendo desbridamento, febre tratada com paracetamol 750
mg a cada oito horas, tromboembolismo venoso tratado
com heparina sédica 5.000 Ul/mL a cada oito horas e infec-
¢ao do trato urinario tratada com ciprofloxacino.

Nao foram aplicados descontos e ajustes inflacionarios
(descontos) devido ao curto horizonte temporal. Todos os
custos do modelo séo representados pela moeda da pers-
pectiva estudada, ou seja, o real (RS).

Resultados

O custo estimado para os procedimentos cirdrgicos foi de
RS 1.526,99 para a histerectomia vaginal, RS 2.083,20 para
a histerectomia abdominal e R$ 1.706,01 para a miomecto-
mia. O custo por transfusdo sanguinea foi de RS 180,52 e de
R$ 1458,87 para o tratamento de complicagcdes pds-opera-
torias durante sete dias. O custo com a gosserrelina foi de RS
96,31 (Tabela 2).

Por fim, apesar de ndo haver um consenso ou definicao
no Brasil, o valor de R$ 40.000,00 foi considerado como limiar
de custo-efetividade, de acordo com o direcionamento da
CONITEC (Brasil, 2022).

Ressalta-se que uma das principais analises realizadas no
modelo é a variacdo da proporcdo de pacientes submetidas
ao tratamento com gosserrelina pré-operatorio ou cirurgia
(histerectomia/miomectomia) diretamente, com o objetivo
de verificar o quanto o acesso a gosserrelina impactaria o re-
sultado da andlise.

Considerando a proporcao de 51% das pacientes com
acesso a gosserrelina e 49% ndo, o custo com as pacientes
no grupo gosserrelina foi de RS 4.349,80. J&4 no outro grupo,
no braco comparador, o custo foi de R$ 3.720,71, resultando
em um custo incremental de R$ 629,08.
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Tabela 2. Varidveis do modelo de decisao para pacientes que recebem gosserrelina e sem tratamento antes da cirurgia

Descricao do parametro Deterministico Distribuicdgo N Alfa Beta Fonte
Pacientes tratadas com gosserrelina
Abordagem vaginal na histerectomia 0,13 Beta 90 12,00 78,00 Shaw, 1996
Incisao transversal na histerectomia 0,87 Beta 237 207,00 30,00 Gerris, 1996, Lumsden,
abdominal 1994, Shaw, 1996
Recorréncia pds-miomectomia 0,05 Beta 6 0,31 5,69 Hudecek, 2012
Transfusdo sanguinea pés-histerectomia 0,10 Beta 162 16,00 146,00 Gerris, 1996, Benagiano,
1996
Transfusdo sanguinea pos-miomectomia 0,00 Beta 9 0,00 9,00 Shaw, 1996
Complicacdes pods-histerectomia 0,12 Beta 253 30,00 223,00 Hudecek, 2012, Lumsden,
1994, Shaw,
1996
Complicacdes pds-miomectomia 0,12 Beta 253 30,00 223,00 Hudecek, 2012, Lumsden,
1994, Shaw,
1996
Pacientes néo tratadas com gosserrelina
Abordagem vaginal na histerectomia 0,12 Beta 92 11,00 81,00 Shaw, 1996 (14)
Incisdo transversal na histerectomia 0,73 Beta 242 176,00 66,00 Gerris, 1996, Lumsden,
abdominal 1994, Shaw, 1996
Recorréncia pés-miomectomia 0,27 Beta 2 0,55 1,45 Hudecek, 2012
Transfusao sanguinea pds-histerectomia 0,15 Beta 172 26,00 146,00 Gerris, 1996, Benagiano,
1996
Transfusdo sanguinea pds-miomectomia 0,17 Beta 6 1,00 5,00 Shaw 1996
Complicagées pos-histerectomia 0,21 Beta 224 48,00 176,00 Hudecek, 2012, Lumsden,
1994, Shaw, 1996
Complicacdes pds-miomectomia 0,21 Beta 224 48,00 176,00 Hudecek, 2012, Lumsden,
1994, Shaw,
1996
Probabilidade de ébito
Obito apés histerectomia abdominal 0,000090 Beta NA 624,94  6943506,01 Augusto, 2018
Obito ap6s histerectomia vaginal 0,000060 Beta NA 62496 1041572821 Augusto, 2018
Obito ap6s miomectomia 0,000013 Beta NA 624,99  48075984,59 Yuki, 2022
Valores de utilidade
Histerectomia abdominal 0,8620 Beta 286 246,53 39,47 Sculpher, 2004
Histerectomia vaginal 0,8970 Beta 163 146,21 16,79 Sculpher, 2004
Miomectomia 0,7910 Beta 100 79,10 20,90 Cain-Nielsen, 2014
Complicagdes pds-operatdrias (decréscimo) -0,0830 Beta NA 91,62 1012,20 Hirst, 2008
Custos
Gosserrelina RS 1.147,40 Gama NA 625,00 1,84 BPS 03/24 (BR0268108)
Histerectomia vaginal R$ 1.526,99 Gama NA 625,00 2,84 Tabnet/Datasus 2023
(04.09.06.010-0)
Histerectomia abdominal RS 2.083,20 Gama NA 625,00 3,33 Tabnet/Datasus 2023
(04.09.06.013-5)
Miomectomia abdominal R$ 1.706,01 Gama NA 625,00 2,73 Tabnet/Datasus 2023
(04.09.06.020-8)
Hospitalizacao (didria) RS 1.773,50 Gama NA 625,00 2,84 Tabnet/Datasus 2023
Transfusdo sanguinea R$ 180,52 Gama NA 625,00 0,29 Tabnet/Datasus 2023
Complicacées pods-operatorias (7 dias) RS 1.458,87 Gama NA 625,00 2,33 Microcusteio
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As pacientes alocadas no grupo gosserrelina apresenta-
ram um incremento em termos de QALY de 0,026 (0423 para
gosserrelina e 0,397 para o0 grupo sem tratamento). Portanto,
a razdo de custo-utilidade incremental para o caso base foi de
RS 2401926 por QALY, ou seja, com custo-utilidade favo-
ravel para o SUS, considerando os 51% de acesso a gosser-
relina. Esses resultados foram confirmados pela andlise de
sensibilidade multivariada, que mostrou que, para a maior parte

das simulacdes, a gosserrelina permanece como alternativa com
impacto clinico positivo e custos superiores (razdo de custo-
-utilidade incremental médio de RS 2401926 por QALY). Os
resultados probabilisticos multivariados da andlise de custo-u-
tilidade estdo representados na Figura 2. A porcentagem de
interacdes que fica abaixo do limiar de custo-utilidade foi 57%.
A andlise de sensibilidade deterministica mostrou que o parame-
tro mais sensivel da andlise é tratar com gosserrelina (Figura 3).

A Analise de custo utilidade
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Figura 2. Resultados da analise de sensibilidade probabilistica do tratamento com gosserrelina antes da intervengao
cirdrgica para tratamento do leiomioma uterino. (A) Para a proporcao de tratamento de 51/49%. (B)
Para a proporcao de tratamento de 80%/20%. (C) Para a proporcao de tratamento de 100%/0%.
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Incisdo transversal na histerectomia abdominal controle
Incisdo transversal na histerectomia abdominal gosserrelina

Figura 3. Andlise de Sensibilidade Deterministica — Diagrama de Tornado.

Ao estimar que 80% das pacientes tém acesso a gosserre-
lina e, portanto, sdo tratadas adequadamente antes do pro-
cedimento cirdrgico, o custo do tratamento com gosserrelina
é estimado em R$ 6.823,21 e o custo de ndo tratar com gos-
serrelina é estimado em RS 1.518,66, ja 0 QALY para pacientes
tratadas aumenta de 0,423 para 0,663, ja para pacientes né&o
tratadas o QALY é estimado em 0,162, ou seja, nessa pers-
pectiva o QALY incremental é 0,501 (Tabela 2), reduzindo a
razdo de custo-utilidade incremental para RS 10.581,07 por
QALY. Ou seja, hd maior eficiéncia na alocagcdo de recursos
ao aumentar o acesso de 51% para 80%, traduzida em uma
reducédo de quase R$ 13,5 mil na razéo de custo-utilidade in-
cremental, as custas de menos complicacdes clinicas e maior
qualidade de vida em pacientes com miomas. Extrapolando
para um cendrio em que 100% das pacientes tém acesso a
gosserrelina, o custo incremental é de R$ 8.529,00, o QALY
aumenta para 0,829 e a razdo de custo-utilidade incremen-
tal reduz para RS 10.288,28 por QALY. Portanto, a andlise
demonstra que o aumento No acesso a gosserrelina ndo s
reduz os custos associados as complicagdes clinicas, mas
também melhora significativamente a qualidade de vida das
pacientes, tornando-se uma opc¢ado custo-efetiva para o SUS.

Discussao

A presente analise de custo-utilidade abordou o impacto do
tratamento adequado com gosserrelina no pré-operatdrio
e suas consequéncias diretas em termos de complicagoes
e transfusdes pds-operatdrias. De forma conservadora, op-
tou-se por um modelo que estimasse apenas desfechos di-
retamente mensurados nos ensaios clinicos que avaliaram a
eficacia da gosserrelina (Lethaby et al, 2017a; Lumsden et al,
1994).

Os beneficios do tratamento com gosserrelina tam-
bém se apresentam no periodo pré-operatério e estdo
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relacionados a melhora dos parametros hematoldgicos e,
consequentemente, da reducdo da necessidade de trans-
fusdes (Muneyyirci-Delale et al, 2007). Parte das pacientes
diagnosticadas com leiomioma uterino apresenta quadros
anémicos expressivos e, por isso, Ndo pode ser diretamen-
te encaminhada ao tratamento cirdrgico, necessitando de
inimeras transfusdes sanguineas e tratamento especifico da
anemia (Al-Hendy et al, 2017). Além da alta carga emocional
e psicoldgica para as pacientes, esses quadros que oferecem
risco a vida estao relacionados a alto custo para os sistemas
de saude e levam a ocupacao de leitos nos hospitais e aten-
dimentos de urgéncia. Um estudo brasileiro demonstrou que
o custo direto com internacoes por anemia em hospitais pu-
blicos é de, em média, RS 776,00 por internacao, levando a
um impacto calculado de R$ 326.480.128,00 para o SUS entre
2015 e 2020 (Frassetto et al., 2021). Nesses casos, o tratamento
com gosserrelina permite a recuperacdo dessas pacientes,
visto que a gosserrelina melhora os parametros hematolé-
gicos, apresentando Hb superior em relacéo a terapia isolada
(Haurani et al,, 2021).

Devido a perspectiva da nossa analise, néo foram con-
siderados os custos indiretos as pacientes e a sociedade,
especialmente aqueles relacionados a perda de trabalho.
Estima-se que esses custos variam de 1,6 a 17,2 bilhdo de do-
lares anuais e representam 0s custos mais expressivos relacio-
nados as histerectomias (Al-Hendy et al,, 2017; Cardozo et al,
2012; Soliman et al., 2015). Estima-se que custos com recorrén-
Cia e eventos adversos de longo prazo podem perdurar por
até 10 anos apos o procedimento cirdrgico (Al-Hendy et al,
2017). Os quadros de anemia severa e a escolha da via e da
técnica cirdrgica para o tratamento do leiomioma também
estdo relacionados a perda de produtividade e dias de tra-
balho perdidos em internacées (Frassetto et al., 2021). Todos
esses aspectos sao de extrema relevancia e estao intrinseca-
mente relacionados a carga da doenca sob a perspectiva da
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sociedade, apesar de ndo serem contemplados sob a pers-
pectiva do sistema de saude.

Além dos fatores considerados anteriormente, é impor-
tante destacar que grande parte do tratamento cirdrgico
no Brasil ainda é realizado por meio da histerectomia, o que
torna imprescindivel melhorar as condicées pré-operaté-
rias, possibilitar que um maior ndmero de procedimentos
seja feito pela via vaginal e, principalmente, possibilitar um
maior numero de procedimentos conservadores, como a
miomectomia (Brasil, 2013). Assim, além da reducdo de riscos
a saude da paciente, é possivel obter melhores resultados
de satisfacdo com o resultado estético do procedimento e
menor comprometimento de dias de trabalho e produtivida-
de (Epstein et al,, 2013). Vale citar ainda que a quantidade de
histerectomias sem indicacdo apropriada e a subutilizacédo
de alternativas a técnica ainda sdo motivos de discussdes en-
tre profissionais da satde (Corona et al, 2015; Edozien, 2005;
Manandhar et al,, 2020; Shekhar et al,, 2019).

Esta andlise sugere que, a0 aumentar O acesso e 0 Uso
correto de gosserrelina nessa populacdo, hd uma melhor
alocacdo de recursos em saude, refletida em reducdo ex-
pressiva da razdo de custo-utilidade incremental com au-
mento na qualidade de vida, ou seja, promove beneficios
ao sistema de saude. Assim, considera-se que o tratamento
adequado e em tempo oportuno de mulheres com leio-
mioma uterino é indispensdvel para aumentar a eficiéncia
do sistema de saude. Ainda, ao avaliar os resultados sob a
perspectiva do limiar, é possivel notar ainda que em ambos
0S cenérios a razdo de custo-utilidade incremental perma-
nece dentro do limite de R$ 40.000,00, conforme direciona-
mento da CONITEC (Brasil, 2022).

Este estudo possui limitagdes. Nao existem estudos sobre
0 uso inadequado de gosserrelina na literatura ou que refli-
tam a assisténcia recebida no Brasil. Foram utilizados, para
0 braco comparador, os resultados clinicos do estudo que
comparou gosserrelina vs. miomectomia/histerectomia dire-
ta. Os dados de custos basearam-se nos valores de repasse
federal do SUS, mas podem variar conforme a particularida-
de de cada regido do pals, o que pode estar subestimando
0s impactos econémicos do tratamento inadequado dessas
pacientes. Esta anélise incluiu desfechos imediatos em sau-
de que poderiam ocorrer no horizonte temporal estudado.
Entretanto, novos estudos que avaliem, principalmente, os
efeitos em saude no longo prazo, como recorréncia pés-
miomectomia, ainda sdo necessarios.

O tratamento pré-operatoério adequado e em tempo opor-
tuno com gosserrelina em pacientes indicadas a cirurgia de his-
terectomia ou miomectomia traz melhor qualidade de vida as
pacientes no curto prazo, reduzindo as complicacdes cirdrgicas,
além de facilitar o procedimento e aumentar as chances de rea-
lizacdo da histerectomia por via vaginal (Brasil, 2017).
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Dessa forma, o uso de gosserrelina em periodo pré-ope-
ratério em mulheres com leiomioma uterino possui custo-
-utilidade favoréavel para o SUS quando ofertado para 51%
das mulheres elegiveis a esse tratamento. Estimando que
80% das pacientes tenham acesso a gosserrelina e, portanto,
recebam tratamento adequado antes do procedimento ci-
rdrgico, observamos um aumento no QALY incremental para
0,663, resultando em uma reducao na razao de custo-utilida-
de incremental para RS 10.581,07 por QALY, e, extrapolando
para 100%, observamos um aumento no QALY incremental
para 0,829, resultando em uma reducao na razdo de custo-
-utilidade incremental para R$ 10.288,28 por QALY, sugerindo
gue uma maior proporcao de pacientes que recebem esse
tratamento pode gerar aumento da eficiéncia na alocacéo
de recursos para o SUS. Ou seja, quanto maior 0 acesso ao
tratamento adequado, maior a possibilidade de maximizar
0s beneficios clinicos (QALY) a um menor custo, a medida
que mais pacientes sejam elegiveis a gosserrelina antes da
miomectomia ou histerectomia.
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ABSTRACT

Pembrolizumab monotherapy or in combination with chemotherapy is approved as first-line treatment
in recurrent/metastatic head and neck squamous cell carcinoma (R/M HNSCC) based on improved overall
survival (OS) versus EXTREME regimen in the KEYNOTE-048 trial. The clinical outcomes of pembrolizumab
were compared with other recommended first-line treatments in R/M HNSCC in this study through
a Bayesian network meta-analysis. A systematic literature review was conducted in July 2022, from
which six trials that matched the KEYNOTE-048 patient eligibility criteria were included in the network.
The OS and progression-free survival (PFS) outcomes were compared in the approved pembrolizumab
indication (i.e, total population for pembrolizumab in combination with chemotherapy and combined
positive score [CPS] > 1 population for pembrolizumab monotherapy). A significant OS improvement was
observed for pembrolizumab in combination with chemotherapy and pembrolizumab monotherapy
versus EXTREME regimen (hazard ratio, 95% credible interval: 0.72, 0.60-0.86; 0.73, 0.60-0.88), platinum+5-
FU (0.58,0.43-0.76; 0.58, 0.44-0.78), and platinum+paclitaxel (0.53,0.35-0.79; 0.53, 0.35-0.81), respectively.
A non-significant numeric trend in OS improvement was observed versus the TPEx regimen. PFS was
comparable with most first-line treatments and was improved versus platinum+5-FU (0.48, 0.36-0.64;
0.59, 0.45-0.79). Additional analyses in higher CPS subgroups also showed consistent results. Overall, our
study results showed an improvement in OS outcomes versus alternative first-line treatments, consistent
with the findings of the KEYNOTE-048 trial. These data support using pembrolizumab as a suitable first-
line treatment option in R/M HNSCC.

RESUMO

Pembrolizumabe em monoterapia ou em combinacdo com quimioterapia € aprovado como tra-
tamento de primeira linha em carcinoma de células escamosas recorrente/metastatico de cabeca
e pescoco (CECCP R/M) com base na melhora da sobrevida global (OS), em comparagdo com o
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esquema EXTREME no estudo KEYNOTE-048. Esse estudo comparou os resultados clinicos de pem-
brolizumabe com outros tratamentos recomendados de primeira linha em CECCP R/M por meio de
uma metanalise de rede bayesiana. Uma revisao sistemética da literatura foi conduzida em julho de
2022, a partir da qual seis ensaios clinicos que atendiam aos critérios de elegibilidade de pacientes
do KEYNOTE-048 foram incluidos na rede. Os desfechos de OS e sobrevida livre de progressao (PFS)
foram comparados na indicagdo de pembrolizumabe (populacdo total para pembrolizumabe em
combinacao com quimioterapia e populagdo com escore positivo combinado [CPS] > 1 em mono-
terapia com pembrolizumabe). Foi observada melhora significativa na OS para pembrolizumabe em
combinacao com quimioterapia e monoterapia com pembrolizumabe versus o esquema EXTREME
(razdo de risco, intervalo de confianca de 95%: 0,72, 0,60-0,86; 0,73, 0,60-0,88), platina+5-FU (0,58,
0,43-0,76; 0,58, 0,44-0,78) e platina+paclitaxel (0,53, 0,35-0,79; 0,53, 0,35-0,81), respectivamente. Uma
tendéncia numérica nédo significativa de melhoria na OS foi observada em relagdo ao esquema TPEX.
A PFS foi comparavel com a maioria dos tratamentos de primeira linha e melhor em relacéo a plati-
na+5-FU (0,48, 0,36-0,64; 0,59, 0,45-0,79). Andlises adicionais em subgrupos com CPS mais elevado
também mostraram resultados consistentes. No geral, os resultados de nosso estudo mostraram
melhora nos desfechos de OS em comparagéo aos tratamentos de primeira linha alternativos, con-
sistentes com os achados do estudo KEYNOTE-048. Esses dados apoiam o uso de pembrolizumabe

como opgao de tratamento em primeira linha em pacientes com CECCP R/M.

Introduction

Head and neck squamous cell carcinoma (HNSCC) was ranked
the eighth most common cancer worldwide and accounted
for more than 700,000 new cases and 380,000 deaths in 2018
(Bray et al., 2018). While the curative rate is high among pa-
tients with early-stage disease, 30% to 45% of those initially
diagnosed with locoregionally advanced HNSCC develop
disease recurrence within the first year following definitive
treatment (Bernier et al., 2004; Denaro et al., 2016; Wang et al.,
2013). Prognosis is particularly poor for those who recur after
primary treatment for local or locoregionally advanced (LA)
disease, as well as those who have already developed metas-
tases by the time they are diagnosed (Winquist et al., 2017).

First-line (1L) treatments for recurrent and/or metastatic
(R/M) HNSCC traditionally consisted of chemotherapy with
single agents (e.g., platinum, fluorouracil [5-FU], methotrex-
ate) or their combination (e.g, platinum+5-FU) and have
been recommended for the 1L treatment of patients with
R/M HNSCC (Cohen et al, 2019a; D'Cruz et al., 2013; Gilbert
et al, 2015; Machiels et al, 2020; National Comprehensive
Cancer Network). Cetuximab with platinum and 5-FU (the
EXTREME regimen) was approved by the US Food and Drug
Administration (FDA) and recommended by the National
Comprehensive Cancer Network (NCCN) for the treatment of
patients in this setting (Food and Drug Administration, 2011;
National Comprehensive Cancer Network). Median survival
with these 1L regimens ranged between 5 and 14.5 months
(Forastiere et al., 1992; Gibson et al., 2005; Guigay et al., 2021;
Jacobs et al, 1992; Vermorken et al., 2014).

There has been increasing evidence supporting the role
of immune checkpoint inhibitors (ICls), demonstrating dura-
ble improvements in survival in the R/M HNSCC population
(Forster & Devlin, 2018). Pembrolizumab (Keytruda®), a pro-
grammed cell death protein 1 (PD-1) inhibitor, was previously
approved by the FDA for the treatment of patients with R/M
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HNSCC with disease progression on or after platinum-based
chemotherapy and by the European Medicines Agency
(EMA) for a subgroup of the above patients whose tumors ex-
press PD-L1 with a = 50% Tumor Proportion Score (European
Medicines Agency, 2019; Food and Drug Administration,
2020). In June 2019, the FDA also approved pembrolizumab
(@as monotherapy or combined with platinum+5-FU chemo-
therapy) in the 1L treatment of R/M HNSCC. Pembrolizumab
monotherapy is approved in R/M HNSCC whose tumors
express PD-L1 (Combined Positive Score [CPS] > 1), while
pembrolizumab with chemotherapy is approved in the over-
all R/M HNSCC population (Food and Drug Administration,
2020). Pembrolizumab was subsequently approved in oth-
er regions, including Europe, Canada, and Japan, for the 1L
treatment of R/M HNSCC (Merck, 2019a; 2019b; 2020).

The efficacy of pembrolizumab in the 1L setting, in com-
bination with chemotherapy or as monotherapy, relative to
the EXTREME regimen was evaluated in the KEYNOTE-048
trial (unique identifier: NCT02358031) (Burtness et al, 2019).
Results of the Final Analysis (data cutoff date: February 25,
2019), showed that pembrolizumab in combination with
chemotherapy improved overall survival (OS) relative to
the EXTREME regimen in the total population (hazard ratio
[HR] 0.77 [95% confidence interval (Cl) 0.63-0.93]) as well as
the CPS > 1 (HR 0.65 [0.53-0.80]) and CPS > 20 (HR 0.60 [95%
Cl 0.45-0.82) subgroups. Pembrolizumab monotherapy im-
proved OS relative to the EXTREME regimen in the CPS > 1
subgroup (HR 0.78 [95% Cl 0.64-0.96]) and the CPS > 20 sub-
groups (HR 0.61 [95% Cl 0.45-0.83]). Pembrolizumab, either
in combination with chemotherapy or as monotherapy, did
not improve progression-free survival (PFS) compared to the
EXTREME regimen.

Apart from the KEYNOTE-048 trial, head-to-head RCT ev-
idence is lacking for comparisons of pembrolizumab relative
to other 1L combination and single-agent treatments for R/M
HNSCC. The objective of the current study was to estimate
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the comparative efficacy of pembrolizumab relative to 1L
treatments through a network meta-analysis (NMA). Trials
were identified through a comprehensive systematic liter-
ature review (SLR) based on established guidelines to mini-
mize the risk of bias (Moher et al., 2009).

Materials and methods

Systematic literature review

An SLR was conducted to identify relevant RCTs for the 1L
treatment of R/M HNSCC (study eligibility PICOS criteria
presented in Table 1). The criteria to define the target study

population were designed to be consistent with the patient
eligibility criteria of the KEYNOTE-048 study (Burtness et al,
2019). Defined as Tier 1 trials, the target population includ-
ed patients with R/M HNSCC ineligible for curative treatment
with no prior systemic treatment administered in either the
LA or R/M setting or who have received previous systemic
therapy as part of multimodal treatment for LA disease > 6
months before study entry. The study inclusion criteria were
also relaxed to include additional RCTs where patients could
have received a systemic treatment > 3 months before trial
entry (ie, Tier 2 trials).

Table 1. Study selection criteria to identify trials for the systematic literature review and network meta-analysis
Criteria Description
Population Base case:

Patients with R/M HNSCC ineligible for curative treatment with no prior systemic therapy administered in either
the LA or R/M setting or who have received previous systemic therapy as part of multimodal treatment for LA

disease > 6 months before study entry
Sensitivity analysis:

Patients with R/M HNSCC ineligible for curative treatment with no prior systemic therapy administered in either
the LA or R/M setting or who have received previous systemic therapy as part of multimodal treatment for LA

disease > 3 months before study entry
Subgroups of interest:

Combined positive score > 1 (CPS > 1)

Combined positive score > 20 (CPS > 20)

Interventions Combination therapies:

- Cisplatin or carboplatin + cetuximab + 5-FU or docetaxel or paclitaxel
- Cisplatin or carboplatin + 5-FU or docetaxel or paclitaxel

- Cetuximab + methotrexate
Nivolumab + ipilimumab
Durvalumab + tremelimumab

Single agents
Pembrolizumab
Nivolumab
Durvalumab
Cetuximab
Docetaxel
Paclitaxel
Methotrexate

Cisplatin
Carboplatin
5-FU
Gemcitabine
Capecitabine
- Vinorelbine
Afatinib*

Any of the following interventions alone or in combination with other interventions:

Bleomycin
[fosfamide
Mitomycin

- Tegafur/uracil

Comparators Placebo or best supportive care

- Any intervention of interest

-+ Any treatment that facilitates an indirect comparison
Outcomes - Overall survival

Progression-free survival

Study design Randomized controlled trials only
Language + Only studies published in English were included
Time - Only studies published in or after 1990 were included (in the NMA only)

* Afatinib was included in the scope of the SLR based on NCCN recommendations in platinum-progressed R/M HNSCC.
5-FU, 5-fluorouracil; CPS, Combined Positive Score; HNSCC, head and neck squamous cell carcinoma; LA, locally advanced; NMA, network meta-analysis; R/M, recurrent

and/or metastatic.
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Treatments of interest for the SLR included those rec-
ommended by existing international clinical guidelines
(pembrolizumab, various platinum/5-FU/cetuximab/taxane
combinations, and single-agent chemotherapies) (D'Cruz
et al, 2013; Gilbert et al, 2015; Gregoire et al, 2010; Iglesias
Docampo et al, 2018; National Comprehensive Cancer
Network; Peyrade et al, 2013) in-class immuno-oncology
treatments in phase Il or Il RCTs (i.e, ipilimumab, durvalumab,
tremelimumab), and other systemic treatments (e.g., bleo-
mycin, ifosfamide, mitomycin, tegafur/uracil) that have been
used to treat this population, conventionally or in an experi-
mental setting.

Relevant studies were identified by searching Embase,
MEDLINE, and Cochrane Central Register of Controlled
Trials on July 21, 2022, with predefined search strategies
(Supplementary Tables Al1-A3). Proceedings of relevant
conferences from 2014 through 2022 were also searched
(Supplementary Table A4). Two reviewers, working inde-
pendently, conducted the screening and data extraction
stages. The Cochrane Collaboration’s Risk of Bias tool (Version
2) was used to assess the quality of studies (Sterne et al,, 2019).
Following reconciliation between the two investigators at
each stage, a third reviewer reached a consensus for any re-
maining discrepancies. Data were stored and managed in a
Microsoft® Excel workbook. The study identification and se-
lection process were summarized with a Preferred Reporting
ltems for Systematic Reviews and Meta-Analyses (PRISMA)
flow diagram (Page et al,, 2021). PRISMA guidelines were fol-
lowed when reporting the SLR and the NMA results (Hutton
etal, 2015). PROSPERQO registration was not performed for this
review.

Network meta-analysis

Tier 1 and 2 trials identified in the SLR were considered for
the NMA. Trials published before 1990 were excluded from
the NMAs because investigation procedures, data collection
methods, and the general accuracy of the reported data
were likely to have been different in those older studies than
the ones from the more recent trials. Since race is a potential
treatment effect modifier, trials exclusively conducted in the
Asian population were also excluded because < 20% of pa-
tients in KEYNOTE-048 were Asian.

Efficacy outcomes of interest were OS and PFS endpoints.
Reported OS and PFS Kaplan-Meier curves were digitized
using the Digitizelt® software to estimate the proportion of
patients with an event and the number of patients at risk
over time. The primary NMA focused on the FDA-approved
populations for pembrolizumab with chemotherapy (e,
total population) and pembrolizumab monotherapy (ie,
the PD-L1 CPS > 1 subgroup). Given the improved efficacy
of pembrolizumab observed in higher CPS subgroups (CPS
> 1 and CPS > 20) within the KEYNOTE-048 trial, the NMA
was expanded to include OS and PFS comparisons in the CPS
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> 1 subgroup for pembrolizumab with chemotherapy and
CPS = 20 subgroup for pembrolizumab with chemotherapy
and pembrolizumab monotherapy. Individual patient-level
data from the KEYNOTE-048 trial were incorporated into the
NMA (Burtness et al, 2019). OS, PFS HRs, and Kaplan-Meier
data from the total population were incorporated into the
NMA for the comparator trials. Given that chemotherapy and
cetuximab treatments do not interact with the PD-1/PD-L1
pathway, assuming treatment efficacy from the total popu-
lation in the CPS > 1 and CPS > 20 subgroup analyses was
biologically plausible.

Initial analyses were conducted assuming proportional
hazards (constant HRs) between treatments. NMAs of re-
ported HRs in terms of PFS and OS were performed using
a regression model with a contrast-based normal likelihood
incorporating the log HR (and corresponding standard error)
of OS and PFS from each trial (or comparison) in the network,
according to Dias et al. (Dias et al., 2013). If the closed loops in
the network provided indirect evidence, inconsistency was
assessed following the approach outlined by Dias et al. (Dias
etal, 2013). Normal non-informative prior distributions for the
parameters were also estimated with a mean of 0 and a vari-
ance of 10,000. Additional analyses were conducted to ac-
count for any potential violations of the proportional hazards
assumption, assuming time-varying HRs, which modeled the
log hazards over time as fractional polynomials (Jansen, 2011),
allowing for the consideration of the following competing
survival distributions: Weibull, Gompertz, and second-order
fractional polynomials including p1 =0 or 1 and p2 =-1,0.5,
0, 0.5, or 1. These second-order fractional polynomial mod-
els are extensions of the Weibull and Gompertz models and
allow for arc- and bathtub-shaped hazard functions, which
emulate parametric distributions such as log-normal and
log-logistic. Fixed and random effects models were consid-
ered for estimating constant and time-varying HRs. The de-
viance information criterion (DIC) was used to compare the
goodness-of-fit of competing survival models (Dempster,
1997). A difference in DIC of about 5 points was considered
meaningful. Log cumulative hazard plots for both OS and PFS
were developed to test the assumption of proportional haz-
ards for the treatment effects.

The parameters of the different models were estimated
using a Markov Chain Monte Carlo (MCMC) method imple-
mented in the JAGS software package (Plummer, 2003). A first
series of iterations from the JAGS sampler were discarded as
‘burn-in’, the inferences were based on additional iterations
using two chains. All analyses were performed using R ver-
sion 4.2.1 (http://www.r-project.org/) and JAGS version 4.3.1.

The results of the NMA are presented with estimates for
treatment effects of pembrolizumab with chemotherapy
and pembrolizumab monotherapy relative to each com-
parator treatment. The posterior distributions of relative
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treatment effects are summarized by the median and 95%
credible intervals (Crls), constructed from the 2.5th and 97.5th
percentiles of the posterior distributions. For time-varying HR
models, the results of the NMA are presented in terms of HRs
in 3-month intervals up until 36 months.

Results

Systematic literature review and network
meta-analysis feasibility assessment

The study selection process for the searches to identi-
fy RCTs of interest in the SLR and the NMA is outlined in
Figure 1. Reviewers had a high degree of agreement when

making inclusion/exclusion decisions during full-text screen-
ing (80.19% agreement; Cohen’s kappa: 0.54). Overall, 51
citations, corresponding to 30 RCTs, were included in the
evidence base. Among these studies, 25 RCTs matched the
description of Tier 1 trials, while five additional RCTs matched
the description of Tier 2 trials. Further evaluation of the Tier
1 and Tier 2 trials was performed for inclusion in the NMA
based on trial design, study population characteristics, and
whether they evaluated interventions of interest and could
be connected to the network. For these reasons, 21 RCTs
(18 Tier 1 studies; three Tier 2 studies) were excluded (see
Supplementary Table B1 for additional details).

Searches executed on July 21, 2022

[ Identification of studies via main databases ]

(

Identification of studies via other methods ]

c

'.% Citations identified

&| | from main databases Duplicate citations
- (n=13470) removed

2 « Embase (n=5,537) (n=2,864)

+ MEDLINE (n=4,552)
« CENTRAL (n=3,381)

Additional citations identified
through other sources
(n=1,455)

- Conference search (n =1,454)

+ Hand seach (n=1)*

—

A
v
2 Citations screened _| Citations excluded R Cltail::;rs‘:rf(:nedl
§ (n = 10606) (n =10.500) retrieval (n = 1,455)
g
A
Full-text citations Full-text citations
assessed for R excluded .
— eligibility (n = 106) " from the SLR Citations excluded
(n=75) — (n=1,435)
E . Duplicate Cltatlon's a.lstse'ssed - Study design (n =1,040)
3 publication (n = 2) for ell?|4bS|;|ty —> . Populatpn (n=277)
.u_t_:ﬁ . Study design (n = 9) (n=1,455) . Intervent|on£n =75)
- Population (n = 52) » Outcome(n=1)
— - Intervention (n = 2) - Other (n=42)
- Outcomes (n = 3)
M) 3 - Other(n=7) y
Included citations Included citations
(n=31) (n=20)
- A Full-text citations excluded
3 Eligible citations from the NMA (n = 26, representing 21 RCTs)
% (n=51, representing 30 RCTs) + Population with co-morbidities (1 RCT) +
= - Tier 1 trials (n = 25) . Entirely Chinese population (1 RCT)*
« Tier 2 trials (n = 5) « Published prior to 1990 (6 RCT)
| - Could not connect in the network (13 RCTs)
y y
NMA using Tier 1 trials only NMA using Tier 1 plus Tier 2 trials
(n =20, representing 6 RCTs) (n =25, representing 9 RCTs)

* The citation identified via hand search was Vermorken et al,, 2014 (Vermorken et al., 2014).

1 Such patients were excluded from KEYNOTE-048.
+ Less than 20% of patients were Asian in KEYNOTE-048.

NMA, network meta-analysis; RCT, randomized controlled trial; SLR, systematic literature review.

Figure 1. PRISMA flow diagram for the selection of trials included in the network meta-analysis
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The NMA was conducted separately using Tier 1 trials
only and Tier 1 plus Tier 2 trials. Six RCTs formed a connected
network in the OS NMA using Tier 1 trials only (Figure 2-A)
(Burtness et al., 2019; Forastiere et al., 1992; Gibson et al., 2005;
Guigay et al, 2021; Jacobs et al, 1992; Vermorken et al., 2008).
Few comparator trials reported PFS outcomes, limiting data
availability to inform the PFS NMA (Figure 2-B). In the OS and
PFS NMAs using Tier 1 plus Tier 2 trials, one additional Tier
1 and two Tier 2 RCTs (Bossi et al,, 2017; Burtness et al., 2005;
Tsakonas et al., 2020) (Supplementary Figures B1-A and B1-B,
respectively) were included. Note that the additional Tier 1
trial, Bossi et al, 2017 (Bossi et al,, 2017), could only be connect-
ed to the network via the additional Tier 2 trials.

A Pembrolizumab

(monotherapy or combination therapy)

N

Cisplatin
+ paclitaxel

KEYNOTE-048

The nineincluded trials were generally considered to have
a low risk of bias (Supplementary Figure B2). The trials were
largely multicenter RCTs, with the majority being phase Ill tri-
als, except Guigay et al., 2021 (TPExtreme), Bossi et al., 2017,and
Tsakonas et al, 2020 (CETMET), which were phase Il studies.
All trials had smaller sample sizes compared to KEYNOTE-048
(N =800); studies generally recruited fewer than 300 patients
except for Vermorken et al, 2008 (EXTREME) and Guigay et
al, 2021 (TPExtreme), with 442 and 539 patients, respectively.
Tsakonas et al, 2020 (CETMET) and Burtness et al,, 2005 had
the smallest sample sizes, with 85 and 117 patients, respec-
tively. Furthermore, most trials were similar to KEYNOTE-048
concerning the amount of time elapsed since patients’ last

Cisplatin + docetaxel
+ cetuximab

e

Guigay 2021
(TPExtreme)

Gibson 2005 Platinum + Vermorken 2008 P'ast_':l:"r *
(E1395) 5-FU (EXTREME) .
cetuximab
Forastiere 1992 Jacobs 1992
./ Jacobs 1992
Methotrexate Jacobs 1992 Cisplatin
5-FU
B

Pembrolizumab
(monotherapy or combination therapy)

N

KEYNOTE-048

Vermorken 2008 PIa;_':JT +
(EXTREME) .
cetuximab

Platinum +
5-FU

Cisplatin + docetaxel
+ cetuximab

e

Guigay 2021
(TPExtreme)

Networks of trials were the same for the analyses of pembrolizumab with chemotherapy (within the total population and the Combined Positive Score > 1 and > 20
subgroups) and pembrolizumab monotherapy (within the Combined Positive Score > 1 and > 20 subgroups).

5-FU, fluorouracil.

Figure 2. Network of Tier 1 trials only for the analysis of the (A) overall survival and (B) progression-free survival outcomes
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dose of systemic chemotherapy administered in the LA set-
ting, i.e,, eligible patients were allowed to have received their
last dose > 6 months before trial entry; the only exceptions
were Tsakonas et al, 2020 (CETMET) and Burtness et al., 2005,
which additionally qualified patients who had received their
last dose 3-6 months before study entry.

Around half of the patients had metastatic disease in the
overall trial populations, including that of KEYNOTE-048 (70.3%),
except for Forastiere et al, 1992 (6.9%) and Jacobs et al, 1992
(10.6%) (percentages calculated relative to the entire sample
size of each trial). The rate of HPV-positive patients varied across
the trials reporting this characteristic.: KEYNOTE-048 (21.5%),
Guigay et al, 2021 (TPExtreme) (18.9%), Bossi et al, 2017 (6.8%),
and Tsakonas et al, 2020 (CETMET) (30.6%). All populations, in-
cluding KEYNOTE-048 (100%), predominantly had performance
scores of ECOG 0 or 1 (or equivalent Karnofsky scores) (ECOG-
ACRIN cancer research group) except Forastiere et al, 1992 and
Jacobs et al, 1992, where 284% and 384% of patients had an
ECOG score of 2, respectively. Where reported, baseline demo-
graphics (@age, sex, and race) were similar, with reported median
ages of around 60 years and predominantly male and Caucasian
populations (Supplementary Tables B2-B3).

The observed OS and PFS outcomes for trials included in
the NMA are summarized in Table 2. Median OS and median
PFS ranged from 5 months and 2.7 months, respectively, with
single-agent chemotherapies to 14.5 months and 7 months
with platinum-based combination regimens.

Given that only one trial was available per comparison
(Figures 2-A and 2-B, Supplementary Figures B1-A and B1-B),
there was insufficient data to perform the analyses under a
random effects model; therefore, all NMAs were performed
using fixed effects models. Furthermore, for the analysis using
fixed effects models, the log cumulative hazard plots for both
OS and PFS suggested violations of the proportional-hazards
assumption in KEYNOTE-048 (OS and PFS), Tsakonas et al.,
2020 (CETMET) (OS), and Burtness et al, 2005 (PFS) (plots not
shown). It was addressed by summarizing time-varying HR
estimates. Lastly, inconsistency was not assessed in the NMA
using Tier 1 trials only as it contained no closed loops (noting
that there cannot be inconsistency within a three-arm trial;
therefore, Jacobs 1992 is not considered a closed loop). For
the NMA using Tier 1 plus Tier 2 trials, where a closed loop
was present, inconsistency was assessed and did not appear
to be an issue.

Table2.  Summary of previously reported overall survival and progression-free survival outcomes of trials included in the NMA in the
base case analyses (Tier 1 trials) and additional trials included in the sensitivity analyses (Tier 1 + 2 trials)
Maximum Maximum
Median follow-up follow-up
0s OS HR for 0S Median PFS PFSHR for PFS
Study Phase Intervention N  (months) (95% CI) (months)* (months) (95% ClI) (months)*
Base case analyses (Tier 1 trials)
KEYNOTE-048 1 Total P+C 281 130 072 43 49 0.89 40
(Burtness et al, 2019) (0.60-0.86)* (0.75-1.06)*
(Final Analysis data; EXTREME regimen’ 278 107 40 52 39
ga;a clitofidarc: PD-L1 CPS = 1 P+C 42 136 066 e 51 082 40
ebruary 25,2019) . (0.54-0.80)¢ (0.68-1.00)¢
EXTREME regiment 235 104 40 50 39
PD-L1 CPS = 20 P+C 126 147 061 42 58 075 40
) (0.46-0.82)* (057-0.99)
EXTREME regimen’ 110 11.0 40 53 37
PD-L1CPS>1 P 257 123 073 45 32 1.10 45
- (0.60-0.88)* (0.92-133)¢
EXTREME regimen’ 255 10.3 41 5.0 40
PD-L1 CPS > 20 p 133 148 063 45 34 099 45
) (0.48-0.84)* (0.76-1.29)
EXTREME regimen’ 122 10.7 41 53 37
KEYNOTE-048 1 Total P+C 281 130 072 79 49 091 75
(Tahara et al, 2022) . (0.60-0.86)* (0.77-1.08)*
(5-year data; data EXTREME regimen 278 10.7 75 53 69
cutoff date: February PD-L1CPS> 1 P+C 242 136 066 79 5.1 085 75
21,2022) , (0.55-0.80)* (0.71-1.03)*
EXTREME regimen’ 235 10.6 75 50 69
PD-L1 CPS = 20 P+C 126 14.7 0.64 78 58 0.77 75
(0.48-0.84)* (0.59-1.02)
EXTREME regimen’ 110 11 75 53 47
PD-L1CPS>1 P 257 123 073 81 32 112 77
) (061-0.88)* (0.94-1.34)
EXTREME regimen’ 255 104 77 5.0 75
PD-L1 CPS = 20 p 133 149 066 81 34 097 77
i (0.80-0.86)* (0.75-1.25)
EXTREME regimen’ 122 10.8 77 53 68
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Maximum Maximum
Median follow-up follow-up
oS OSHR for OS Median PFS PFSHR for PFS
Study Phase Intervention N  (months) (95% CI) (months)* (months) (95% ClI) (months)*
EXTREME 1l
Vermorken et al., The EXTREME regimen 222 10.1 60 56 15
N (0.64-0.99) (0.43-0.67)
Vermorken et al,
2008 (Vermorken et Platinum + 5-FU 220 74 60 33 15
al, 2008) (PFS data)
Gibson et al., 2005 Il Cisplatin + paclitaxel 100 8.1 55 -
E 1.09
(E1395) (Gibson et -1.46)8 = =
al, 2005) Platinum + 5-FU 104 87 (0.82-1.46) 52 =
(G_rtﬁgjzeer;ae/.), (260u2igay 1l TPEX regimen 269 14.5 089 48 6.0 088 48
etal, 2021) EXTREME regimen 270 134 (0.74-1.08) 48 62 (0.74-1.04) 48
Jacobs etal, 1992 Il 0.8
, isplati g . -
(Jacobs et al, 1992) Cisplatin +5-FU 089 0.59-1.1)¢ “
1.01
5-FU 83 6.1 (074-137)¢ 30 = = =
Cisplatin 83 50 VeSS 34 .
cisplatin
Forastiere et al., 1992 Il ) ) 0.88
(Forastiere et al,, Clsplatin +5-FU & 66 (0.65-1.2) >4 B
1992)
Carboplatin + 5-FU 86 5.0 097 46 - - -
> : (072-131)
Methotrexate 88 56 VeSS 39 =
methotrexate
Sensitivity analyses (additional Tier 1 + 2 trials)
Bossi etal, 2017 Il Cisplatin + cetuximab 100 13.0 0.77 24 6.0 0.99 24
(Bossietal., 2017)! - - - - (0.53-1.11) (0.72-1.36)
Cisplatin + cetuximab + paclitaxel 91 11.0 21 7.0 24
Tsakonas et al., 2020 Il Carboplatin + cetuximab + paclitaxel 43 10.2 0.71 60 6.5 0.65 60
(CETMET) (Tsakonas . (0.43-1.16) (0.41-1.03)
etal, 2020) EXTREME regimen 42 84 45 44 45
Burtness et al., 2005 Il Cisplatin + cetuximab 57 9.2 0.87 44 42 0.75 30
(Burtness et al., 2005) - ) (0.6-1.27)° (0.52-1.08)°
Cisplatin 60 8.0 47 2.7 30

Double dashes indicate that data were not available. The EXTREME regimen consists of platinum + 5-FU + cetuximab. The TPEx regimen consists of cisplatin +
docetaxel + cetuximab.

* Approximate value based on the latest time point Kaplan-Meier data were presented at.

"In KEYNOTE-048, enroliment in the pembrolizumab with chemotherapy arm was paused for a safety assessment. The protocol was then amended to exclude the 22
participants randomized to cetuximab + platinum + 5-FU (the “standard treatment”) during the pause for the comparison between the pembrolizumab with chemo-
therapy group and the standard treatment group, and according to the intention-to-treat principle. Therefore, the number of participants in the standard treatment
group was 278 compared to pembrolizumab with chemotherapy and 300 compared to pembrolizumab monotherapy.

* Unstratified hazard ratios were calculated from individual patient-level data.

° Hazard ratio was calculated based on the presented Kaplan-Meier curves since it was not directly reported in the publication.

IBossi et al, 2017, was a Tier 1 trial that could only be connected to the network via the Tier 2 trials (see Supplementary Figures B1-A and B1-B). Therefore, it could only
be included in the sensitivity (Tier 142 trials) analysis.

5-FU, fluorouracil; ECOG, Eastern Cooperative Oncology Group; HPV, human papillomavirus; IQR, interquartile range; KPS, Karnofsky performance score; P, pembrolizu-
mab monotherapy; P + C, pembrolizumab with chemotherapy.

Network meta-analysis: pembrolizumab with was observed (0.83, 0.63-1.08), which was not statistical-
chemotherapy versus alternative treatments ly significant (Table 3). The time-varying HR NMA generally

showed improved OS HRs over time across all comparisons.
Network meta-analysis using Tier 1 Compared with the EXTREME regimen and platinum+5-FU,

trials only in the total population increased OS benefit was observed starting at approximately

In the total population, OS improvement was observed for 6.9 yonths, whereas the OS benefit versus the TPEx regimen
pembrolizumab with chemotherapy versus the EXTREME  improved primarily after months 12. OS improvement was
regimen (HR, 95% Crl: 0.72, 0.60-0.86), platinum+5-FU (0.58,  also observed while comparing pembrolizumab with che-
043-0.76) and cisplatin+paclitaxel (0.53, 0.35-0.79). Further, motherapy versus single-agent chemotherapies (cisplatin,
a numerical improvement in OS versus the TPEx regimen 5-FU, and methotrexate).
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Table 3.  Estimated overall survival hazard ratios in the base case analysis (Tier 1 trials) for pembrolizumab with chemotherapy in the
total population relative to alternative interventions from fixed-effects network meta-analysis using constant proportional
hazards and time-varying hazard ratios

EXTREME Cisplatin +
regimen’ Platinum + 5-FU* paclitaxel* TPEx regimen’® Cisplatinl 5-FU* Methotrexate™
Constant Hazard Ratio (95% Credible Interval)
0.72 0.58 0.53 0.83 0.46 0.57 0.50
(0.60-0.86) (0.43-0.76) (0.35-0.79) (0.63-1.08) (0.30-0.71) (0.38-0.87) (0.34-0.74)
Time point
(months) Time-Varying Hazard Ratio (95% Credible Interval)
1 1.25 0.88 0.77 1.22 0.75 0.78 0.95
(0.85-1.86) (0.51-1.51) (0.34-1.76) (0.69-2.14) (0.33-1.62) (0.34-1.70) (0.48-1.95)
3 1.04 0.77 0.68 1.06 0.66 0.66 0.75
(0.78-1.40) (0.51-1.16) (0.36-1.25) (0.68-1.63) (0.36-1.15) (0.37-1.17) (0.45-1.28)
6 0.87 0.68 0.60 0.92 0.58 0.57 0.60
(0.70-1.08) (0.50-0.92) (0.38-0.94) (0.67-1.27) (0.37-0.90) (0.36-0.87) (0.40-0.89)
9 0.76 0.61 0.54 0.83 0.52 0.50 0.50
(0.63-0.91) (0.47-0.80) (0.36-0.80) (0.63-1.09) (0.34-0.80) (0.32-0.77) (0.34-0.73)
12 0.67 0.57 0.50 0.76 0.48 0.45 0.43
(0.56-0.81) (0.43-0.74) (0.33-0.76) (0.58-0.99) (0.30-0.78) (0.27-0.74) (0.28-0.67)
15 0.60 0.53 0.46 0.70 0.45 0.41 0.37
(0.49-0.75) (0.39-0.71) (0.29-0.76) (0.52-0.93) (0.25-0.79) (0.23-0.75) (0.23-0.63)
18 0.55 0.49 0.43 0.65 0.42 0.38 0.33
(0.43-0.70) (0.35-0.70) (0.25-0.77) (0.46-0.91) (0.22-0.82) (0.19-0.77) (0.19-0.61)
21 0.50 0.46 0.41 0.61 0.39 0.35 0.30
(0.38-0.67) (0.31-0.69) (0.21-0.79) (0.41-0.90) (0.18-0.85) (0.16-0.80) (0.15-0.60)
24 0.47 0.44 0.38 0.57 0.37 0.33 0.27
(0.34-0.64) (0.28-0.69) (0.19-0.81) (0.37-0.89) (0.16-0.89) (0.13-0.82) (0.13-0.60)
27 0.43 0.41 0.36 0.54 0.35 0.31 0.24
(0.30-0.62) (0.25-0.69) (0.16-0.84) (0.33-0.88) (0.14-0.94) (0.11-0.85) (0.11-0.59)
30 0.40 0.39 0.35 0.51 0.33 0.29 0.22
(0.27-0.60) (0.22-0.69) (0.14-0.87) (0.29-0.88) (0.12-0.98) (0.10-0.89) (0.09-0.59)
33 0.38 0.37 0.33 0.49 0.32 0.27 0.20
(0.24-0.58) (0.20-0.69) (0.12-0.90) (0.27-0.88) (0.10-1.02) (0.08-0.92) (0.08-0.58)
36 0.35 0.36 0.32 0.46 0.30 0.26 0.19
(0.22-0.57) (0.18-0.69) (0.11-0.94) (0.24-0.88) (0.09-1.07) (0.07-0.95) (0.07-0.58)

Bolded results indicate a statistically meaningful estimate at the given time point, evidenced by a 95% credible interval excluding 1.
“The EXTREME regimen consists of platinum + 5-FU + cetuximab. Survival data were available through month 36 (inclusive).

"Survival data were available for platinum + 5-FU through month 36 (inclusive).

*Survival data were available for cisplatin + paclitaxel through month 36 (inclusive).

SThe TPEx regimen consists of cisplatin + docetaxel + cetuximab. Survival data were available through month 36 (inclusive).

lISurvival data were available for cisplatin through month 33 (inclusive).
“Survival data were available for 5-FU through month 27 (inclusive).
“Survival data were available for methotrexate through month 36 (inclusive).
5-FU, fluorouracil.

PFS was improved for pembrolizumab with chemothera-
py in the total population compared to platinum+5-FU (HR,
95% Crl: 048, 0.36-0.64) and comparable to other treatments
(Table 4). The time-varying HR NMA generally showed PFS im-
provement over time for pembrolizumab with chemothera-
py versus alternative treatments. However, PFS improvement
was less pronounced compared with the TPEx regimen.

Network meta-analysis using Tier 1 trials only

in the CPS = 1 and CPS = 20 population

Inthe CPS > 1 and CPS > 20 subgroups, the OS benefit of pem-
brolizumab with chemotherapy relative to the alternative

J Bras Econ Saude 2024;16(1):25-64

treatments was enhanced, with OS benefit generally ob-
served at earlier time points compared to the total popu-
lation (Supplementary Tables C1-C2). A more pronounced
PFS benefit for pembrolizumab with chemotherapy was ob-
served in comparison with alternative treatments in the CPS
> 1 and CPS > 20 subgroups relative to the total population
(Supplementary Tables C3-C4).

Network meta-analysis using Tier 1 plus Tier 2 trials

in the total, CPS = 1, and CPS = 20 populations

Results were consistentwith the Tier 1 NMA results (Supplementary
Table D1). For the additional comparisons, the point estimates
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Table 4.

Estimated progression-free survival hazard ratios in the base case analysis (Tier 1 trials) for pembrolizumab with chemotherapy

in the total population relative to alternative interventions from fixed-effects network meta-analysis using constant

proportional hazards and time-varying hazard ratios

EXTREME regimen”

Platinum + 5-FU* TPEx regimen*

Constant Hazard Ratio (95% Credible Interval)

0.89 (0.75-1.06)

0.48 (0.36-0.64) 1.01 (0.79-1.30)

Time point (months)

Time-Varying Hazard Ratio (95% Credible Interval)

1 1.59 0.88 1.49
(1.04-2.42) (0.45-1.73) (0.81-2.78)

3 1.08 0.60 1.16
(0.87-1.34) (0.44-0.83) (0.84-1.60)

6 0.84 0.48 0.99
(0.71-1.00) (0.35-0.65) (0.77-1.26)

9 0.73 0.41 0.90
(0.59-0.91) (0.28-0.63) (0.67-1.21)

12 0.66 0.37 0.84
(0.51-0.86) (0.23-0.63) (0.59-1.20)

15 0.61 0.35 0.80
(0.45-0.83) (0.20-0.63) (0.53-1.20)

18 0.57 0.33 0.77
(0.41-0.81) (0.17-0.63) (048-1.21)

21 0.54 0.31 0.74
(0.38-0.79) (0.15-0.64) (045-1.22)

24 0.52 0.30 0.72
(0.35-0.77) (0.14-0.64) (0.42-1.23)

27 0.50 0.28 0.70
(0.33-0.76) (0.13-0.64) (0.39-1.24)

30 0.48 0.27 0.68
(0.31-0.75) (0.12-0.65) (0.37-1.25)

33 0.46 0.26 0.67
(0.29-0.74) (0.11-0.65) (0.35-1.26)

36 0.45 0.26 0.65
(0.28-0.73) (0.10-0.65) (0.34-1.27)

Bolded results indicate a statistically meaningful estimate at the given time point, evidenced by a 95% credible interval excluding 1.
"The EXTREME regimen consists of platinum + 5-FU + cetuximab. Survival data were available through month 36 (inclusive).

" Survival data were available for platinum + 5-FU through month 15 (inclusive).

#The TPEx regimen consists of cisplatin + docetaxel + cetuximab. Survival data were available for platinum + 5-FU through month 36 (inclusive).

5-FU, fluorouracil.

of OS HR favored pembrolizumab with chemotherapy relative
to cisplatin+cetuximab (HR, 95% Crl: 0.78, 0.50-1.22) and plati-
num-+cetuximab+paclitaxel (0.72, 047-112) in the total popula-
tion, although results were not statistically significant, with similar
results in the CPS > 1 and CPS > 20 subgroups. Progression-free
survival was comparable to these treatments in the total popula-
tion and according to CPS subgroups.

The results of these additional comparisons should be
interpreted with caution given that two of the three addi-
tional trials included in this scenario, i.e., Tsakonas et al,, 2020
(CETMET) and Burtness et al., 2005, had smaller sample siz-
es and allowed for shorter treatment-free durations before
study entry compared to KEYNOTE-048, as previously noted.
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Network meta-analysis: pembrolizumab

monotherapy versus alternative treatments

Network meta-analysis using Tier 1 trials

only in the CPS = 1 population

In the CPS > 1 subgroup, OS improvement was observed
for pembrolizumab monotherapy versus the EXTREME reg-
imen (HR, 95% Crl: 0.73, 0.60-0.88), platinum+5-FU (0.58, 0.44-
0.78) and cisplatin+paclitaxel (0.53, 0.35-0.81). Further, a numer-
ical improvement in OS versus the TPEx regimen was observed
(0.84, 0.64-1.10), which was not statistically significant (Table 5).
The time-varying HR NMA generally showed improved OS
over time across all comparisons. For the comparisons with the
EXTREME regimen, platinum+5-FU, and cisplatin+paclitaxel,
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increased OS benefit was observed starting at approximate-
ly 6-9 months, whereas, for the TPEx regimen, OS benefit im-
proved primarily after month 12. OS improvement was also ob-
served when pembrolizumab was compared to single-agent
chemotherapies (cisplatin, 5-FU, and methotrexate).

PFS was improved for pembrolizumab monotherapy in
the CPS > 1 subgroup in comparison with platinum+5-FU
(HR, 95% Crl: 0.59, 0.45-0.79) and comparable versus other
treatments (Table 6). The time-varying HR NMA generally
showed PFS improvement over time for pembrolizumab
monotherapy versus alternative treatments.

Network meta-analysis using Tier 1 trials
only in the CPS = 20 population

Inthe CPS > 20 subgroup, the OS benefit of pembrolizum-
ab monotherapy relative to the alternative treatments was en-
hanced compared to the CPS > 1 subgroup (Supplementary
Table C5). A slightly more pronounced PFS benefit for pem-
brolizumab monotherapy was observed compared to alter-
native treatments in the CPS > 20 subgroup relative to the
CPS > 1 subgroup (Supplementary Table C6).

Table 5.  Estimated overall survival hazard ratios in the base case analysis (Tier 1 trials) for pembrolizumab monotherapy in the PD-L1
CPS > 1 subgroup relative to alternative interventions from fixed-effects network meta-analysis using constant proportional
hazards and time-varying hazard ratios

EXTREME Platinum + Cisplatin +
regimen’ 5-FU* paclitaxel TPEx regimen® Cisplatinl! 5-FU" Methotrexate™
Constant Hazard Ratio (95% Credible Interval)
0.73 0.58 0.53 0.84 0.47 0.58 0.51
(0.60-0.88) (0.44-0.78) (0.35-0.81) (0.64-1.10) (0.31-0.72) (0.38-0.89) (0.35-0.76)
Time point
(months) Time-Varying Hazard Ratio (95% Credible Interval)
1 1.68 1.11 0.95 1.53 1.15 1.05 143
(1.01-2.83) (0.54-2.26) (0.31-2.92) (0.72-3.25) (0.41-3.19) (0.37-2.96) (0.57-3.63)
3 1.10 0.81 0.71 1.11 0.74 0.71 0.81
(0.81-1.48) (0.53-1.23) (0.37-1.34) (0.71-1.73) (0.42-1.33) (0.39-1.26) (0.48-1.39)
6 0.84 0.67 0.59 0.90 0.56 0.55 0.57
(0.68-1.03) (0.50-0.89) (0.38-0.90) (0.66-1.22) (0.37-0.86) (0.36-0.85) (0.38-0.85)
9 0.72 0.59 0.53 0.80 0.48 0.47 0.46
(0.59-0.86) (0.45-0.78) (0.35-0.79) (0.60-1.05) (0.31-0.75) (0.30-0.75) (0.31-0.70)
12 0.64 0.55 0.49 0.73 0.42 0.43 0.40
(0.52-0.79) (0.41-0.73) (0.31-0.76) (0.55-0.98) (0.26-0.71) (0.25-0.73) (0.25-0.63)
15 0.59 0.51 0.46 0.69 0.39 0.39 0.35
(0.47-0.74) (0.37-0.70) (0.28-0.76) (0.50-0.94) (0.22-0.69) (0.22-0.72) (0.21-0.60)
18 0.55 0.49 0.44 0.65 0.36 0.37 0.32
(0.42-0.71) (0.34-0.69) (0.25-0.77) (0.46-0.92) (0.19-0.69) (0.19-0.73) (0.18-0.58)
21 0.52 0.47 0.42 0.62 0.34 0.35 0.30
(0.39-0.68) (0.31-0.69) (0.23-0.78) (0.43-0.91) (0.17-0.68) (0.17-0.74) (0.16-0.56)
24 0.49 0.45 0.41 0.60 0.32 0.33 0.28
(0.36-0.66) (0.29-0.68) (0.21-0.79) (0.40-0.90) (0.15-0.69) (0.15-0.74) (0.14-0.55)
27 0.47 0.43 0.39 0.58 0.31 0.32 0.26
(0.34-0.64) (0.27-0.68) (0.19-0.81) (0.37-0.90) (0.14-0.69) (0.14-0.75) (0.13-0.54)
30 0.45 0.42 0.38 0.56 0.29 0.30 0.25
(0.32-0.63) (0.26-0.68) (0.18-0.82) (0.35-0.89) (0.13-0.69) (0.13-0.75) (0.12-0.53)
33 0.43 0.41 0.37 0.54 0.28 0.29 0.23
(0.30-0.62) (0.24-0.68) (0.16-0.83) (0.33-0.89) (0.12-0.69) (0.12-0.76) (0.11-0.52)
36 0.42 0.40 0.37 0.53 0.27 0.29 0.22
(0.29-0.61) (0.23-0.68) (0.16-0.85) (0.32-0.89) (0.11-0.69) (0.11-0.76) (0.10-0.52)

Bolded results indicate a statistically meaningful estimate at the given time point, evidenced by a 95% credible interval excluding 1.

“The EXTREME regimen consists of platinum + 5-FU + cetuximab. Survival data were available through month 36 (inclusive).

*Survival data were available for platinum + 5-FU through month 36 (inclusive).

*Survival data were available for cisplatin + paclitaxel through month 36 (inclusive).

SThe TPEx regimen consists of cisplatin + docetaxel + cetuximab. Survival data were available through month 36 (inclusive).

ISurvival data were available for cisplatin through month 33 (inclusive).

“Survival data were available for 5-FU through month 27 (inclusive).

“Survival data were available for methotrexate through month 36 (inclusive).

5-FU, fluorouracil; CPS, Combined Positive Score; PD-L1; program death ligand 1.
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Table 6.

Estimated progression-free survival hazard ratios in the base case analysis (Tier 1 trials) for pembrolizumab monotherapy in

the PD-L1 CPS > 1 subgroup relative to alternative interventions from fixed-effects network meta-analysis using constant

proportional hazards and time-varying hazard ratios

EXTREME regimen”

Platinum + 5-FU* TPEx regimen*

Constant Hazard Ratio (95% Credible Interval)

1.10(0.91-1.32)

0.59 (0.45-0.79) 1.25 (0.97-1.62)

Time point (months)

Time-Varying Hazard Ratio (95% Credible Interval)

1 2.12 1.10 2.14
(1.58-2.83) (0.69-1.73) (1.43-3.23)
3 1.59 0.86 1.69
(1.27-2.00) (0.61-1.20) (1.22-2.33)
6 0.99 0.58 1.14
(0.83-1.20) (0.43-0.79) (0.88-1.47)
9 0.68 0.42 0.83
(0.53-0.86) (0.27-0.67) (0.61-1.12)
12 0.49 0.32 0.63
(0.36-0.68) (0.17-0.61) (0.43-0.94)
15 0.37 0.26 0.50
(0.25-0.56) (0.12-0.57) (0.31-0.82)
18 0.29 0.21 0.41
(0.18-0.47) (0.08-0.54) (0.23-0.73)
21 0.24 0.17 0.34
(0.14-0.40) (0.06-0.52) (0.18-0.66)
24 0.19 0.15 0.29
(0.11-0.35) (0.05-0.49) (0.14-0.61)
27 0.16 0.13 0.25
(0.08-0.31) (0.04-0.48) (0.11-0.56)
30 0.14 0.11 0.22
(0.07-0.28) (0.03-0.46) (0.09-0.52)
33 0.12 0.10 0.19
(0.05-0.25) (0.02-0.45) (0.07-0.49)
36 0.10 0.09 0.17
(0.04-0.23) (0.02-0.43) (0.06-0.46)

Bolded results indicate a statistically meaningful estimate at the given time point, evidenced by a 95% credible interval excluding 1.
“The EXTREME regimen consists of platinum + 5-FU + cetuximab. Survival data were available through month 36 (inclusive).

"Survival data were available for platinum + 5-FU through month 15 (inclusive).

“The TPEx regimen consists of cisplatin + docetaxel + cetuximab. Survival data were available for platinum + 5-FU through month 36 (inclusive). v

5-FU, fluorouracil; CPS, Combined Positive Score; PD-L1; program death ligand 1.

Network meta-analysis using Tier 1 plus Tier 2

trials in the CPS = 1 and CPS = 20 populations

Results were consistent with the Tier T NMA results
(Supplementary Table D1). For the additional comparisons,
the point estimates of OS HR favored pembrolizumab mono-
therapy relative to cisplatin+cetuximab (HR, 95% Crl: 0.79,
0.51-1.24) and platinum+cetuximab+paclitaxel (0.73,0.47-1.14)
in the CPS > 1 subgroup, although results were not statisti-
cally significant, with similar results in the CPS > 20 subgroup.
Progression-free survival results favored platinum-+cetux-
imab+paclitaxel in the CPS > 1 subgroup, whereas they were
similar for pembrolizumab monotherapy in the CPS > 20
subgroup; results were comparable for cisplatin+cetuximab
in both CPS subgroups. As stated earlier, the results of these
additional comparisons should be interpreted with caution.

36

Discussion

Survival outcomes associated with historical 1L treatment
options for patients with R/M HNSCC have been poor, high-
lighting the unmet need in this patient population. The most
recent prospective clinical trial demonstrating a significant
OS benefit was the EXTREME trial, which reported a medi-
an OS of 10.1 months for the EXTREME regimen (Vermorken
et al, 2008). Most recently, ICls with antibodies against PD-1
and PD-L1 have demonstrated durable survival benefits in
the R/M HNSCC population (Forster & Devlin, 2018). In the
KEYNOTE-048 trial, pembrolizumab as monotherapy and in
combination with platinum+5-FU chemotherapy significant-
ly improved OS in the CPS > 1 and total R/M HNSCC popu-
lations, respectively, and was approved by the FDA as the 1L
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treatment in these patient populations. While the EXTREME
regimen has been historically considered the standard of
care in 1L treatment of R/M HNSCC, other systemic treatment
options primarily consisting of platinum-based combination
regimens are also commonly used. However, there is a lack
of head-to-head trial comparisons across these treatments.

We synthesized the existing evidence on the efficacy of
systemic treatment options in this population with the pri-
mary objective of evaluating how pembrolizumab (either
with chemotherapy or as monotherapy) compared against
alternative platinum-based combination regimens or sin-
gle-agent chemotherapies regarding OS and PFS outcomes.
Results were summarized for the total population, the CPS
> 1 and CPS > 20 subgroups for pembrolizumab with che-
motherapy, and for the CPS > 1 and CPS > 20 subgroups for
pembrolizumab monotherapy versus alternative 1L treat-
ments. Although results have been published for the CPS
1-19 subgroup from KEYNOTE-048 (Burtness et al., 2020), it
was not used in the NMA as it was not a pre-specified end-
point in the trial.

The NMA showed OS improvements in the total popu-
lation with pembrolizumab with chemotherapy relative to
other recommended 1L treatments. These OS improvements
were enhanced in the NMA within the CPS > 1 and CPS > 20
subpopulations. We reached the same conclusions regard-
ing OS improvements with pembrolizumab monotherapy
compared to other treatments within the CPS > 1 subgroup,
which were also enhanced in the NMA within the CPS > 20
subgroup. Regarding the PFS outcome, pembrolizumab with
chemotherapy and pembrolizumab monotherapy showed
improvement relative to platinum+5-FU and was comparable
to the EXTREME and the TPEx regimens (i.e, results were not
statistically significant). Given the recently published 5-year
follow-up KEYNOTE-048 data (data cutoff date: February 21,
2022) (Tahara et al,, 2022), a sensitivity analysis incorporating
that data cut was also conducted, where NMA results were
consistent in terms of the direction and magnitude of the
estimated HRs and 95% Crls of pembrolizumab regimens
versus comparator treatments (Supplementary Tables E1-E4).
These NMA results could be used in cost-effectiveness anal-
yses comparing the cost outcomes of pembrolizumab with
other 1L treatments used in R/M HNSCC.

Results from the current NMA align with the results of
the KEYNOTE-048 trial, where considerable OS benefit, with
no improvement in PFS, was observed with pembrolizum-
ab compared to the EXTREME regimen (Burtness et al,, 2019).
The observed survival benefit was explained due to response
durability and partially by a subset of patients who remained
progression-free at three years. Further, it was hypothesized
that early exposure to pembrolizumab might have resulted
in durable changes to the tumor microenvironment, which
could sensitize the tumor and improve outcomes with sub-
sequent therapies (Burtness et al., 2019).
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The trials included in the current NMA were generally of
high quality and were similar in study design, although some
had relatively small sample sizes. While there were well over
250 patients in each treatment arm of KEYNOTE-048, for oth-
er comparator trials, the entire population comprised under
250 patients, which may have likely impacted the compari-
sons versus pembrolizumab. It also has particular importance
when interpreting the results of the NMAs using Tier 1 plus
Tier 2 trials, which additionally included Burtness et al., 2005,
and Tsakonas et al., 2020 (CETMET), as these trials had smaller
sample sizes and allowed for shorter treatment-free durations
before study entry compared to KEYNOTE-048. Moreover,
while baseline demographics were similarly distributed
among the trials, there were some differences in the distribu-
tion of potential effect modifiers such as metastatic disease
(Cadoni et al, 2017; Leoncini et al., 2015), performance status
(Wang et al, 2016) and HPV status (Argiris et al, 2014). Lastly,
using ICl as subsequent therapy may improve OS outcomes
in patients receiving 1L chemotherapy (Cohen et al, 2019b;
Ferris et al, 2016). However, no other trials reported informa-
tion on ICl subsequent therapies except for KEYNOTE-048
(Burtness et al, 2019) and TPExtreme (Guigay et al,, 2021). Of
note, Bossi et al, 2017 (a Tier 2 trial) completed patient en-
rollment in September 2016, which makes it likely to have
included a small proportion of patients who received ICls as
subsequent therapy. Overall, the qualitative assessment of tri-
al characteristics, patient eligibility criteria, study populations,
and outcome definitions showed that the included trials
were sufficiently similar and that no major difference across
the studies could subject the NMA results to bias.

Recent trials of 1L immunotherapy in the R/M HNSCC
population, such as RESGEX (cisplatin + 5-FU + tomuzotux-
imab) (Klinghammer et al,, 2021), CeFCiD (cisplatin + 5-FU +
cetuximab + docetaxel) (Klinghammer et al, 2019), Forster et
al, 2019 (platinum + cetuximab + patritumab) (Forster et al,
2019) and CheckMate 651 (nivolumab + ipilimumab) (Argiris
et al, 2021), were identified in our SLR. However, as of this
publication, these experimental treatments were not recom-
mended for the 1L indication by any of the current treatment
guidelines. Therefore, none of these trials were of interest to
this NMA.

We identified some published NMAs of 1L treatments in
the R/M HNSCC population. In the study by Jin et al. (Jin et
al., 2020), 1L treatments were evaluated regardless of whether
international guidelines recommended them for the target
population; as such, trials of non-recommended treatments
such as panitumumab, bevacizumab, and patritumab were
included in the network in addition to those included in the
current NMA. Of note, Jacobs et al, 1992; Forastiere et al., 1992;
and Gibson et al,, 2005 (E1395) were not included in the anal-
ysis by Jin et al. The authors concluded that pembrolizumab
with chemotherapy was likely to be the best 1L treatment
regarding the OS outcome.
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In the other NMAs (Al-Showbaki et al, 2021; Botticelli et
al, 2021, Wang et al,, 2021), KEYNOTE-048, which is an RCT of
1L treatments, was included in the same networks as RCTs of
second-line (2L) treatments such as KEYNOTE-040 (Cohen et
al, 2019b) and CheckMate 141 (Ferris et al, 2016). Therefore,
NMAs were subject to a high risk of bias, as previous treat-
ment experience is an important effect modifier and should
be consistent across the analyzed trials. Botticelli et al, 2021
(Botticelli et al, 2021) investigated the efficacy of PD-1 in-
hibitors versus PD-L1 inhibitors in the R/M HNSCC popula-
tion (regardless of line of treatment), focusing on treatment
classes rather than individual treatments. The authors found
no significant difference in OS between PD-1 and PD-L1 in-
hibitors across different patient subgroups, except for those
with metastatic disease in whom PD-1 inhibitor-based treat-
ment was associated with significantly less risk of death. In
the study by Wang et al. (Wang et al,, 2021), only those treat-
ments recommended by the NCCN guidelines were includ-
ed. Results suggested that OS and PFS were comparable
between pembrolizumab and most other therapies; howev-
er, these results have limitations given the mentioned het-
erogeneity in trial populations. Lastly, Al-Showbaki et al,, 2021
(Al-Showbaki et al., 2021), investigated the differential efficacy
of single-agent PD-1/PD-L1 inhibitors in patients with solid
cancers. The target population was substantially heteroge-
neous regarding disease area (various oncology conditions)
and prior treatment experience (1L and 2L treatments), re-
quiring heavy assumptions about the even distributions of
these important effect modifiers. Furthermore, a treatment
effect was derived between pembrolizumab [KEYNOTE-048
(Burtness et al, 2019)] and nivolumab [CheckMate 141 (Ferris
et al, 2016)] even though their corresponding clinical tri-
als did not share a common comparator arm: the control
arm was investigator's choice of methotrexate, docetaxel,
or cetuximab in CheckMate 141 and the EXTREME regimen
in KEYNOTE-048. As such, nivolumab and pembrolizumab
could not have been ‘connected” within the network, and
therefore, the derived comparative efficacy estimate is not
valid and is misleading for clinical decision-making.

Our study has several strengths and limitations. Among
the strengths is the robust methodology used in the SLR,
which aligned with the published guidelines. Risk of bias
assessment was performed ‘within’ each study using the
Cochrane Collaboration’s Risk of Bias tool (Version 2) (Sterne et
al., 2019), which showed that the included publications were
of high quality (e.g., low risk of selective reporting). We also
searched all possible sources (main databases, proceedings
of relevant conferences since 2014, bibliography of published
SLRs) to identify associated publications of the included trials
that may have reported additional results as well as any small-
er studies that may have remained unpublished because
their results were not statistically significant, aiming to reduce
risk of bias due to non-reporting or under-reporting. Since
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each pairwise comparison in our network was informed by
a single RCT, variability of the observed treatment effects for
pairs of interventions could not be assessed, and a formal risk
of bias assessment (e.g,, tests to examine funnel plots asym-
metry) could not be conducted. We acknowledge that pub-
lication bias is likely because trials that fail (i.e, do not meet
their primary endpoints) are less likely to be published, which
is a limitation of all SLRs. Furthermore, while every attempt
was made to ensure all relevant trial data were captured by
performing a comprehensive search of relevant databases
and proceedings of recent conferences, any data published
or indexed after the search date may not have been captured
in the evidence base, which is another limitation of all SLRs.
Lastly, the current SLR was restricted to citations published in
English; therefore, publications in other languages may not
have been captured.

Another strength of our study was using models for
time-varying HRs in the NMA. We used a multivariate treat-
ment-effect measure that described how HR develops over
time, in contrast to the constant HR model, a univariate treat-
ment-effect measure. Methods for NMA of survival data us-
ing a multi-dimensional or multivariate treatment effect have
been presented by Ouwens et al. and Jansen as an alternative
to synthesizing one treatment effect (e.g., the constant HRs)
(Jansen, 2011; Ouwens et al, 2010). The advantage of the re-
sulting NMA model is that it fits more closely to the available
data by relaxing the proportional hazards assumption and
incorporating additional parameters for the treatment effect.

Another limitation of our NMA was that only one RCT
informed each direct pairwise comparison in the network.
The small sample size of the trials and the small number of
trials informing the direct comparisons led to a relatively
small amount of data being available for each comparison;
as a result, the estimated HRs had wider Crls (i.e,, higher un-
certainty). The location of these small trials within the net-
work is also noteworthy; specifically, the large EXTREME and
KEYNOTE-048 trials are directly connected, which leads to
precise estimates, while the other comparisons are made
across many nodes, which are constructed from the small-
er trials. Thus, estimates of relative efficacy are less precise
due to both the distance from the pembrolizumab arms and
the imprecision inherent in the smaller trials. Since the treat-
ments within the network were only connected via single
trials, performing a meta-regression to adjust for the above-
mentioned differences was not feasible. Lastly, survival data
for comparator treatments had to be extrapolated beyond
the last time point at which actual data were available before
treatment effects could be derived. Results from the NMAs
using the KEYNOTE-048 Final Analysis data were estimated
up to month 36 (representing three years of follow-up data
for the pembrolizumab regimens). Most comparator treat-
ments had sufficient observed data for these analyses, and
OS data only needed to be extrapolated for monotherapies
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with cisplatin (beyond month 33) and 5-FU (month 27) (Table
3). On the other hand, in the NMAs incorporating 5-year fol-
low-up KEYNOTE-048 data, where results were estimated
up to month 72, OS data had to be extrapolated for longer
periods for treatments with shorter available follow-up du-
rations, such as the TPEx regimen (beyond month 42) and
monotherapies with 5-FU (month 24), cisplatin (month 30)
and methotrexate (month 36) (Supplementary Table C1). This
is a limitation of these analyses and time-varying HRs calcu-
lated for time points beyond the observed trial data should
be interpreted with caution.

Conclusion

Our study showed that pembrolizumab, either with che-
motherapy or as monotherapy, improved OS and had
comparable PFS outcomes versus alternative 1L treatments
for R/M HNSCC, consistent with the efficacy results in the
KEYNOTE-048 trial. Future NMAs should consider additional
trials of interest, providing more data to the current NMA, po-
tentially leading to a more extensive network of trials, and
allowing for some differences in baseline patient characteris-
tics to be accounted for across the included trials.
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Supplementary Material

Supplementary Appendix A. Literature search strategies and study eligibility criteria for the systematic literature review and
network meta-analysis

Supplementary Table A1. Search strategy for Embase

Line Searchterm Hits
1 exp head cancer/ 1,810
2 exp neck cancer/ 4,203
3 ((head and neck neoplasms) or (head and neck squamous cell carcinoma) or (head and neck cancer) or HNSCC or 90,368

HNC or SCCHN).mp. [mp=title, abstract, heading word, drug trade name, original title, device manufacturer, drug
manufacturer, device trade name, keyword, floating subheading word, candidate term word]

4 or/1-3 93,050
5  exp pembrolizumab/ 27,686
6 (pembrolizumab or MK-3475 or MK3475 or SCH-90047 or SCH 900475 or lambrolizumab or keytruda).mp. 29,206
7 exp nivolumab/ 29,499
8 (nivolumab or ONO-4538 or ONO4538 or BMS-936558 or BMS936558 or MDX-1106 or MDX 1106 or opdivo).mp. 30917
9  expipilimumab/ 20,173
10 (ipilimumab or MDX-CTLA-4 or MDXCTLA4 or BMS-734016 or BMS734016 or MDX-010 or MDX010 or yervoy).mp. 21,010
11 expdurvalumab/ 7,339

12 (durvalumab or MEDI-4736 or MEDI4736).mp. 7,658

13 exp tremelimumab/ 3,357

14 (tremelimumab or ticilimumab or CP-675 or CP675 or CP-206 or CP206).mp. 3,458

15 exp cetuximab/ 31,525
16 (cetuximab or C-225 or C225 or IMC-C225 or erbitux).mp. 33,037
17 exp docetaxel/ 67,250
18  (docetaxel or taxotere or docecad or RP 56976).mp. 69,625
19  exp paclitaxel/ 122,336
20  (paclitaxel or nab-paclitaxel or abraxane or taxol or onxol).mp. 129,572
21 exp methotrexate/ 196,514
22 (methotrexate or rheumatrex or trexall or mtx or amethopterin).mp. 205,943
23 exp bleomycin/ 52,404
24 (bleomycin or blenoxane or bleo 15k or bleotex or nisbleo or bledmax or bleocare or bleocel or bleochem or 55,107

bleocin or bleocip or bleolem or bleonco or tumocin).mp.

25  exp mitomycin/ 23,027
26 (mitomycin or mutamycin or mitocin or almito or mitodus or mitonco or oncocin).mp. 50,409
27 exp ifosfamide/ 33,129
28  (ifosfamide or iphosphamide or ifex or celofos or holoxan or ifocip or ifoneon or ifos or ipamide or ipoget).mp. 34,140
29  exp tegafur/ 6,931

30  (tegafur or fimer or furil or tefudex or teroful or tegracil or uft or ufur or unitoral).mp. 17,001

31 expcisplatin/ 204,643
32 (cisplatin or cisplatinum or cis-platinum or platamin or neoplatin or cismaplat or cis-maplat).mp. 214,819
33 exp carboplatin/ 79,526
34 (carboplatin or paraplatin or paraplatin-ag).mp. 82,306
35  exp5-FU/ 150,511
36 (fluorouracil or adrucil or 5-FU).mp. 56,553
37  exp gemcitabine/ 65,979
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Line Searchterm Hits
38  (gemcitabine or LY-188011 or LY188011 or gemzar).mp. 68,474
39  exp capecitabine/ 34,103
40  (capecitabine or Ro 09-1978 or Ro09-1978 or xeloda).mp. 36,575
41 exp vinorelbine/ 4,350
42 (vinorelbine or vinorelbine ditatrate or KW-2307 or KW2307 or navelbine).mp. 20,105
43 exp afatinib/ 7,029
44 (afatinib or BIBW-2992-MA2 or BIBW 2992 MA2 or gilotrif).mp. 7,295
45  or/5-44 771,743
46 clinical trial/ 1,039,874
47 randomized controlled trial/ 718,648
48  randomization/ 94,417
49  single blind procedure/ 46,932
50 double blind procedure/ 196,941
51 crossover procedure/ 70,941
52  placebo/ 382,943
53 randomi?ed controlled trial$.tw. 290,396
54 rctiw. 4,767
55 random allocation.tw. 2,385
56  randomly allocated.tw. 41,898
57  allocated randomly.tw. 2,806
58 (allocated adj2 random).tw. 923
59  single blind$.tw. 29,203
60  double blindS.tw. 231,965
61 ((treble or triple) adj blind$).tw. 1,609
62  placeboS.tw. 345,771
63  prospective study/ 779,647
64  or/46-63 2,570,188
65  case study/ 86,833
66  case report.tw. 492,207
67  exp abstract report/ 89,378
68  exp letter/ 1,158,497
69  or/65-68 1,813,465
70 64 not 69 2,508,461
71 4and45and 70 5,756
72 limit 71 to english language 5,537

Database: Embase 1974 to 2022 July 20
Search executed on July 21,2022

42

J Bras Econ Saude 2024;16(1):25-64



Network meta-analysis of pembrolizumab and other first-line treatments in recurrent/metastatic head and neck cancer
Metandlise em rede de pembrolizumabe e outros tratamentos de primeira linha em carcinoma de cabega e pescogo recorrente/metastdtico

Supplementary Table A2. Search strategy for MEDLINE

Line Searchterm Hits
1 exp head cancer/ 340,509
2 ((head and neck neoplasms) or (head and neck squamous cell carcinoma) or (head and neck cancer) or HNSCC or 76,904

HNC or SCCHN).mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-
heading word, keyword heading word, organism supplementary concept word, protocol supplementary concept
word, rare disease supplementary concept word, unique identifier, synonyms]

3 1or?2 350,176
4 (pembrolizumab or MK-3475 or MK3475 or SCH-90047 or SCH 900475 or lambrolizumab or keytruda).mp. 7,571
5 (nivolumab or ONO-4538 or ONO4538 or BMS-936558 or BMS936558 or MDX-1106 or MDX 1106 or opdivo).mp. 8,403
6 (ipilimumab or MDX-CTLA-4 or MDXCTLA4 or BMS-734016 or BMS734016 or MDX-010 or MDX010 or yervoy).mp. 4,993
7 (durvalumab or MEDI-4736 or MEDI4736).mp. 1,228
8 (tremelimumab or ticilimumab or CP-675 or CP675 or CP-206 or CP206).mp. 443

9 exp cetuximab/ 5132
10 (cetuximab or C-225 or C225 or IMC-C225 or erbitux).mp. 8,738
11 (docetaxel or taxotere or docecad or RP 56976).mp. 19,062
12 exp paclitaxel/ 29,860
13 (paclitaxel or nab-paclitaxel or abraxane or taxol or onxol).mp. 44,898
14 exp abraxane/ 282
15  exp methotrexate/ 44,397
16 (methotrexate or rheumatrex or trexall or mtx or amethopterin).mp. 60, 376
17 exp bleomycin/ 16,429
18  (bleomycin or blenoxane or bleo 15k or bleotex or nisbleo or bledmax or bleocare or bleocel or bleochem or bleocin 21,607

or bleocip or bleolem or bleonco or tumocin).mp.

19  exp mitomycin/ 12,527
20 (mitomycin or mutamycin or mitocin or almito or mitodus or mitonco or oncocin).mp. 21,152
21 exp ifosfamide/ 4,984
22 (ifosfamide or iphosphamide or ifex or celofos or holoxan or ifocip or ifoneon or ifos or ipamide or ipoget).mp. 7,797
23 exp tegafur/ 5,950
24 (tegafur or fimer or furil or tefudex or teroful or tegracil or uft or ufur or unitoral).mp. 7,005
25  expcisplatin/ 56,786
26 (cisplatin or cisplatinum or cis-platinum or platamin or neoplatin or cismaplat or cis-maplat).mp. 85,324
27 exp carboplatin/ 12,698
28  (carboplatin or paraplatin or paraplatin-ag).mp. 19,647
29  exp fluorouracil/ 49,903
30 (fluorouracil or adrucil or 5-FU).mp. 41,258
31 (gemcitabine or LY-188011 or LY188011 or gemzar).mp. 19,640
32  exp capecitabine/ 5,202
33 (capecitabine or Ro 09-1978 or Ro09-1978 or xeloda).mp. 8,333
34 (vinorelbine or vinorelbine ditatrate or KW-2307 or KW2307 or navelbine).mp. 4413
35  (afatinib or BIBW-2992-MA2 or BIBW 2992 MA2 or gilotrif).mp. 1,901
36  or/4-35 309,684
37  randomized controlled trials as topic/ 157,271
38  randomized controlled trial/ 575113
39  random allocation/ 106,871
40  double blind method/ 172,721
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Line Searchterm Hits
41 single blind method/ 32,144
42 clinical trial, phase i.pt. 24,192
43 clinical trial, phase ii.pt. 38518
44 clinical trial, phase iii.pt. 20,857
45 clinical trial, phase iv.pt. 2,358
46 controlled clinical trial.pt. 94,983
47 randomized controlled trial.pt. 575113
48  multicenter study.pt. 324,679
49 clinical trial.pt. 535,875
50  exp clinical trials as topic/ 376,446
51 or/37-50 1,527,903
52  (clinical adj trial$).tw. 445,012
53 ((singl$ or doubl$ or treb$ or tripl$) adj (blind$3 or mask$3)).tw. 190,495
54 placebos/ 35921
55  placebo$.tw. 238,175
56  randomly allocated.tw. 34,144
57  (allocated adj2 random$).tw. 37,764
58  or/52-57 739,200
59 51or58 1,845,545
60  case report.tw. 368,322
61  letter/ 1,188,825
62  historical article/ 368,573
63  or/60-62 1,907,724
64 59 not63 1,804,075
65 3and36and64 4,979
66  limit 65 to english language 4,552

Databases: Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed Citations, Daily and Versions(R) 1946 to July 20, 2022
Search executed on July 21,2022
Supplementary Table A3. Search strategy for CENTRAL
Line Search term Hits
1 exp “Head and Neck Neoplasms'/ 6,632

2 ((head and neck neoplasms) or (head and neck squamous cell carcinoma) or (head and neck cancer) or HNSCC or HNC 7,388
or SCCHN).mp. [mp=title, original title, abstract, mesh headings, heading words, keyword]

3 1or2 11,450
4 (pembrolizumab or MK-3475 or MK3475 or SCH-90047 or SCH 900475 or lambrolizumab or keytruda).mp. 2,446
5 (nivolumab or ONO-4538 or ONO4538 or BMS-936558 or BMS936558 or MDX-1106 or MDX 1106 or opdivo).mp. 2,495
6 (ipilimumab or MDX-CTLA-4 or MDXCTLA4 or BMS-734016 or BMS734016 or MDX-010 or MDX010 or yervoy).mp. 1,632
7 (durvalumab or MEDI-4736 or MEDI4736).mp. 887

8 (tremelimumab or ticilimumab or CP-675 or CP675 or CP-206 or CP206).mp. 359

9 (cetuximab or C-225 or C225 or IMC-C225 or erbitux).mp. 2,628
10 (docetaxel or taxotere or docecad or RP 56976).mp. 8,199
11 (paclitaxel or nab-paclitaxel or abraxane or taxol or onxol).mp. 11,863
12 (methotrexate or rheumatrex or trexall or mtx or amethopterin).mp. 13,748
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Line Searchterm Hits

13 (bleomycin or blenoxane or bleo 15k or bleotex or nisbleo or bledmax or bleocare or bleocel or bleochem or bleocin or 1,722
bleocip or bleolem or bleonco or tumocin).mp.

14 (mitomycin or mutamycin or mitocin or almito or mitodus or mitonco or oncocin).mp. 2,988
15  (ifosfamide or iphosphamide or ifex or celofos or holoxan or ifocip or ifoneon or ifos or ipamide or ipoget).mp. 1,529
16 (tegafur or fimer or furil or tefudex or teroful or tegracil or uft or ufur or unitoral).mp. 1,311
17 (cisplatin or cisplatinum or cis-platinum or platamin or neoplatin or cismaplat or cis-maplat).mp. 15,926
18  (carboplatin or paraplatin or paraplatin-ag).mp. 8,078
19 (fluorouracil or adrucil or 5-FU).mp. 8,051
20  (gemcitabine or LY-188011 or LY188011 or gemzar).mp. 6,718
21 (capecitabine or Ro 09-1978 or Ro09-1978 or xeloda).mp. 4,549
22 (vinorelbine or vinorelbine ditatrate or KW-2307 or KW2307 or navelbine).mp. 1,986
23 (afatinib or BIBW-2992-MA2 or BIBW 2992 MA2 or gilotrif).mp. 470
24 or/4-23 65,497
25 3and 24 355
26 limit 25 to english language 3,381

Database(s): EBM Reviews - Cochrane Central Register of Controlled Trials June 2022
Search executed on July 21,2022

Supplementary Table A4. Conference proceedings searched as part of the systematic literature review

Title Year(s)

American Association for Cancer Research Annual Meeting (AACR) 2015-2021
American Society of Clinical Oncology Annual Meeting (ASCO) 2015-2022
American Head and Neck Society International Conference (AHNS) 2016-2022
European Cancer Congress (ECCO) 2015-2019
European Society for Medical Oncology Congress (ESMO) 2014-2022
International Conference on Innovative Approaches in Head and Neck Oncology (ICHNO) 2015-2021
National Cancer Research Institute Cancer Conference (NCRI) 2016-2021
British Association of Head & Neck Oncologists Annual Scientific Meeting (BAHNO) 2015-2022
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Supplementary Appendix B. Studies included and excluded in the network meta-analysis

A Pembrolizumab Cisplatin + docetaxel
(monotherapy or combination therapy) + cetuximab
Cisplatin KEYNOTE-048 Guigay 2021
+ paclitaxel (TPExtreme)

. ~
Gibson 2005  Platinum + \ermorken 2008 PI:‘:JT * “Tsakonas 2020

(E1395) 5-FU (EXTREME) . (CETMET) .
cetuximab S o
X Platinum + l
cetuximab + |
Forastiere 1992 Jacobs 1992 paclitaxel I
Jacobs 1992 Bossi 2017
- (B490)
Methotrexate Cisplatin  ~ ~ :
Jacobs 1992 Burtness 2005 |
2 -
5-FU Cisplatin +
cetuximab
B
Pembrolizumab Cisplatin + docetaxel
(monotherapy or combination therapy) + cetuximab
Guigay 2021
KEYNOTE-048
(TPExtreme)

. ~
Platinum + ~

Vermorken 2008 5-FU + Tsakonas 2020
(EXTREME) . (CETMET)
./ cetuximab ~ .
Platinum +
Platinum + cetuximab + |
5-FU paclitaxel |
Bossi 2017

‘ X (B4|90)

Cisplatin  ~ ~ |
Burtness 2005
~

~

Cisplatin +
cetuximab

Trials connected via dashed lines were additionally included in the analysis using Tier 1 plus Tier 2 trials. Networks of trials were the same for the analyses within the
total population; the Combined Positive Score was > 1, and Combined Positive Score was > 20 subgroups.
5-FU, fluorouracil.

Supplementary Figure B1.  Network of Tier 1 plus Tier 2 trials for the analysis of the (A) overall survival and
(B) progression-free survival outcomes
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Bossi et al., 2017, was a Tier 1 trial that could only be connected to the network via the Tier 2 trials (see Supplementary Figures B1-A and B1-B). Therefore, it could
only be included in the analysis using Tier 1 plus Tier 2 trials.

Supplementary Figure B2. Risk of bias for randomized controlled trials included in the network meta-analysis
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Supplementary Table B1. Eligibility of trials for the network meta-analysis?

Study Interventions Eligibility
Tier 1 trials
KEYNOTE-048 (Burtness et al, 2019) Pembrolizumab Included
Platinum + 5-FU + pembrolizumab
Platinum + 5-FU + cetuximab
Vermorken et al,, 2008 (EXTREME) Platinum + 5-FU Included
(Vermorken et al, 2008) Platinum + 5-FU + cetuximab
Gibson et al., 2005 (E1395) (Gibson et al., Cisplatin + paclitaxel Included
2005) Platinum + 5-FU
Guigay et al, 2021 (TPExtreme) (Guigay et Cisplatin + docetaxel + cetuximab Included
al, 2021) Platinum + 5-FU + cetuximab
Jacobs etal, 1992 (Jacobs et al, 1992) Platinum + 5-FU Included
Cisplatin
5-FU
Forastiere et al, 1992 (Forastiere etal, 1992)  Cisplatin + 5-FU Included

Carboplatin + 5-FU

Methotrexate

Bossi etal, 2017 (Bossi et al,, 2017)

Platinum + cetuximab + paclitaxel

Cisplatin + cetuximab

Included (NMA of Tier 1 + Tier 2 trials)

Airoldi etal, 1987 (Airoldi et al., 1987)

Methotrexate

Methotrexate + 5-FU

Excluded (could not connect to the
network)

Argiris et al,, 2021 (CHECKMATE 651) (Argiris
etal,2021)

Nivolumab + ipilimumab

Platinum + 5-FU + cetuximab

Excluded (could not connect to the
network)

Davis & Kessler, 1979 (Davis & Kessler, 1979)

Cisplatin

Cisplatin + methotrexate + bleomycin

Excluded (published before 1990)

Eisenberger et al, 1989 (Eisenberger et al,,
1989)

Methotrexate

Methotrexate + Carboplatin

Excluded (published before 1990)

Ferris et al, 2018 (Active8) (Ferris et al., 2018)

Platinum + 5-FU + cetuximab + motolimod

Platinum + 5-FU + cetuximab

Excluded (could not connect to the
network)

Forastiere et al, 2001 (E1393) (Forastiere et
al.,, 2001)

Cisplatin + paclitaxel + G-CSF

Cisplatin + paclitaxel

Excluded (could not connect to the
network)

Forster et al., 2019 (Forster et al,, 2019)

Platinum + cetuximab + patritumab

Platinum + cetuximab

Excluded (could not connect to the
network)

Guigay et al, 2019 (ELAN-UNFIT) (Guigay et
al,, 2019)

Cetuximab

Methotrexate

Excluded (all patients were >70 years old
and classified as unfit, i.e,, in substantially
poorer conditions compared to
KEYNOTE-048)

Guo etal, 2021 (CHANGE-2) (Guo et al., 2021)

Platinum + 5-FU + cetuximab

Platinum + 5-FU

Excluded (exclusively conducted in Asian
population)

Hong et al, 1983 (Hong et al, 1983) Methotrexate Excluded (published before 1990)
Cisplatin
Issell etal, 1982 (Issell et al., 1982) Bleomycin Excluded (published before 1990)

Dibromodulcitol + bleomycin

Keilholz et al,, 2018 (RESGEX) (Keilholz et al.,
2018)

Cisplatin + 5-FU + tomuzotuximab

Cisplatin + 5-FU + cetuximab

Excluded (could not connect to the
network)
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Study

Interventions

Eligibility

Schornagel et al, 1995 (Schornagel et al.,
1995)

Edatrexate

Methotrexate

Excluded (could not connect to the
network)

Vermorken et al, 2013 (SPECTRUM)
(Vermorken et al., 2013)

Cisplatin + 5-FU + panitumumab

Cisplatin + 5-FU

Excluded (could not connect to the
network)

Vermorken et al,, 2014 (ADVANTAGE)
(Vermorken etal,, 2014)

Cilengitide (once weekly) + cisplatin + 5-FU
+ cetuximab

Cilengitide (twice weekly) + cisplatin + 5-FU
+ cetuximab

Cisplatin + 5-FU + cetuximab

Excluded (could not connect to the
network)

Vogl et al., 1982 (Vogl et al., 1982)

Methotrexate + C. Parvum

Methotrexate

Excluded (published before 1990)

Williams et al., 1986 (Williams et al., 1986)

Methotrexate

Cisplatin + vinblastine + bleomycin

Excluded (published before 1990)

Wirth et al,, 2016 (PARTNER) (Wirth et al.,
2016)

Cisplatin + docetaxel + panitumumab

Cisplatin + docetaxel

Excluded (could not connect to the
network)

Tier 2 trials

Tsakonas et al,, 2020 (CETMET) (Tsakonas et
al,, 2020)

Platinum + cetuximab + paclitaxel

Platinum + 5-FU + cetuximab

Included (NMA of Tier 1 + Tier 2 trials)

Burtness et al., 2005 (Burtness et al., 2005)

Cisplatin + cetuximab

Cisplatin

Included (NMA of Tier 1 + Tier 2 trials)

Argiris et al, 2017 (E1305) (Argiris et al., 2017)

Chemotherapy ®

Chemotherapy® + bevacizumab

Excluded (could not connect to the
network)

Ham et al, 2020 (COMMENCE) (Ham et al,
2020)

Methotrexate + cetuximab

Methotrexate

Excluded (could not connect to the
network)

Schrijvers et al,, 1998 (Schrijvers et al,, 1998)

Cisplatin + 5-FU

Cisplatin + 5-FU + IFNa-2b

Excluded (could not connect to the
network)

Interventions of interest for the NMA are bolded. Trials had to evaluate interventions of interest in at least two treatment arms to be considered for the NMA and

connect to the network.

2Study references can be found in Section 6 of this supplementary appendix.

® Investigators' choice of cisplatin + 5-FU, carboplatin + 5-FU, cisplatin + docetaxel, or carboplatin + docetaxel.
5-FU, 5-fluorouracil; G-CSF, granulocyte colony stimulating factor; IFN, interferon; NMA, network meta-analysis.
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Supplementary Table B2. Summary of study characteristics of trials included in the NMA using Tier 1 trials only and additional trials
included in the NMA using Tier 1 plus Tier 2 trials

Performance
Study Phase Masking Eligible patients status NPC Prior chemotherapy
NMA using Tier 1 trials only
KEYNOTE-048 Il Open-label R/M HNSCC patients  ECOG 0-1 Excluded Not allowed in the R/M setting.
(Burtness et al., > 18 years old Allowed if received in the LA setting
2019) > 6 months before study entry.
Vermorkenetal, Open-label HNSCC patients > KPS =70 Excluded Not allowed unless part of multimodal
2008 (EXTREME) 18 years old who are treatment for LA disease completed
(Vermorken et al, not eligible for local > 6 months before study entry.
2008) therapy.
Gibson etal., 2005 Il = HNSCC patients > ECOG 0-1 Excluded Not allowed for recurrent disease.
(E1395) (Gibson et 18 years old who Allowed if delivered as part of initial
al., 2005) are not curable with curative therapy (treatment with
surgery or RT. paclitaxel or 5-FU had to be completed
> 12 months before study entry and
treatment with cisplatin had to be
completed > 6 months before study
entry).
Guigay et al, Il Open-label HNSCC patients > ECOG 0-1 Excluded Not allowed unless part of multimodal
2021 (TPExtreme) 18 years old who are treatment for LA disease completed
(Guigay etal, not eligible for local >6 months before study entry.
2021) therapy.
Jacobsetal, 1992 Il = HNSCC patients > ECOG 0-3 = Not allowed in any setting.
(Jacobs etal, 18 years old with
1992) recurrence after
primary therapy
or metastatic at
diagnosis.
Forastiere Il - HNSCC patients who ECOG 0-2 - Not allowed for recurrent disease.
etal,1992 are either recurrent Allowed if received in the LA setting >
(Forastiere et al,, after attempted cure 6 months before study entry.
1992) with surgery and RT
or newly diagnosed
disease with distant
metastases.
NMA using Tier 1 plus Tier 2 trials
Bossietal, 2017 |l Open-label R/M HNSCC patients  ECOG 0-1 Excluded Not allowed for recurrent disease.
(Bossi etal, 2017) > 18 years old Allowed if received in the LA setting
> 6 months before study entry.
Tsakonas et al, Il Open-label R/M HNSCC patients ECOG 0-1 Excluded Not allowed in the R/M setting or
2020 (CETMET) > 18 years old if completed in the LA setting < 3
(Tsakonas et al., months before study entry.
2020)
Burtness et al., Il Double-blind  HNSCC patients > ECOG 0-1 = Not allowed in the R/M setting.

2005 (Burtness et
al,, 2005)

18 years old who

are recurrent after
locoregional therapy
or metastatic.

Induction or adjuvant chemotherapy
allowed if completed > 3 months
before study entry.

5-FU, fluorouracil; ECOG, Eastern Cooperative Oncology Group; HNSCC, head and neck squamous cell carcinoma; KPS, Karnofsky performance score; NMA, network

meta-analysis; NPC, nasopharyngeal carcinoma; R/M, recurrent and/or metastatic; RT, radiotherapy.
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Supplementary Table B3. Summary of baseline patient characteristics for trials connected within the network

Age, ECOG Score, n (%) HPV, n (%)
median Male, White, Recurrent, Metastatic,
Study Intervention N (range) n (%) n (%) 0 1 2 3 + - Missing n (%) n (%)
NMA using Tier 1 trials only
KEYNOTE-048 Total P+C 281 61 224 203 110 171 0(0) 0(0) 60 221 0(0) 76 (27) 201 (71.5)
(Burtness et al., (20-85)  (79.7)  (722)  (39.1) (60.9) (21.4) (786)
2019) EXTREME 278 61 242 207 108 170 0(0) 0(0) 61 217 0(0) 88 (31.7) 187 (67.3)
regimen? (24-84) (87.1) (745) (388 (61.2) (219 (78.1)
CPS=>1 P+C 242 61 188 178  92(38) 150 0(0) 0(0) 53 189 0(0) 65 (26.9) 173 (71.5)
(20-85) (77.7)  (73.6) (62) (2190 (78.1)
EXTREME 235 61 203 173 94(40) 141 0(0) 0(0) 50 185 0(0) 78 (33.2) 154 (65.5)
regimen? (24-84) (864) (73.6) (60) (213) (78.7)
CPS P+C 126 62 90 95 47 79 0(0) 0(0) 27 99 0(0) 38(30.2) 87 (69)
> 20 (28-85) (714) (754) (373) (62.7) (214) (786)
EXTREME 110 60 96 82 47 63 0(0) 0(0) 25 85 0(0) 40 (36.4) 69 (62.7)
regimen® (24-80) (87.3) (745) (42.7) (57.3) (22.7) (77.3)
CPS>1 P 257 62 209 188 104 153 0(0) 0(0) 54(21) 203 0(0) 75(29.2) 179 (69.6)
(22-94) (813) (73.2) (405) (595) (79)
EXTREME 255 61 220 189 101 154 0(0) 0(0) 55 200 0(0) 84 (32.9) 168 (65.9)
regimen? (24-84) (863) (74.1) (396) (604) (216) (784)
CPS p 133 62 104 98 58 75 0(0) 0(0) 24(18) 109 0(0) 42 (31.6) 88 (66.2)
> 20 (22-83) (782) (73.7) (436) (56.4) (82)
EXTREME 122 60 108 92 52 70 0(0) 0(0) 28(23) 94(77) 0(0) 42 (34.4) 79 (64.8)
regimen? (24-81)  (88.5) (754) (426) (574)
Vermorken etal, EXTREME regimen 222 56 197 - KPS median: 80 - - 104 (47)
2008 (EXTREME) (89) KPS IQR: 80-90
(Vermorken et al, Platinum + 5-FU 220 57 202 KPS median: 80 = 102 (46)
2008) (92) KPS IQR: 80-90
Gibson et al., 2005 Platinum + 5-FU 104 61 87 83 29 74 1(1) - - 90 (86.5) 63 (60.6)
(E1395) (Gibson et (35-84) (836) (798) (279 (71.1)
al, 2005) Cisplatin + 100 61 78(78) 77 25(25) 75(75 0(0) - 89 (89) 52 (52)
paclitaxel (37-81) (77)
Guigay etal, 2021 TPEX regimen 269 60 240 = 86 (32) 183 0(0) 0(0) 20/104 84/104 = 159 (59.1) 175 (65.1)
(TPExtreme) (Guigay (38-70) (89) (68) (19.2)°  (80.8)°
etal, 2021) EXTREME regimen 270 60 231 86(32) 184 14/76  62/76 152(563)  172(63.7)
(23-71) (86) (68) (184)° (81.6)°
Jacobs etal, 1992 Cisplatin 83 59¢ 78 (94) - 53(63.9) 30(36.1) - 73 (88) 10 (12)
(Jacobs et al, 1992) 5-FU 83 58¢ 73 (88) 48 (57.8) 35(42.2) 76 (91.6) 7 (84)
Cisplatin + 5-FU 79 57¢ 75 (95) 50 (63.3) 29 (36.7) 70 (88.6) 9(11.4)
Forastiere etal, 1992  Cisplatin + 5-FU 87 61 76 67 63 24 0(0) - 81(93) 6(7)
(Forastiere et al, (39-82) (87) (77) (72) (28)
1992) Carboplatin + 5-FU 86 61 71 71 61 25 0(0) 82 (95) 4 (5)
(43-77) (83) (83) (71) (29)
Methotrexate 88 60 73 68 63 25 0(0) 80 (91) 8(9)
(28-80)  (83) (77) (72) (28)
NMA using Tier 1 plus Tier 2 trials
Bossi etal., 2017 Cisplatin + 100 63 74 - 51(51) 49(49) 0(0) 00) 6(6)° 606 250Q25P 63 (63) 62 (62)
(Bossietal, 2017)° cetuximab (41-83)  (74)
Cisplatin + cetuximab 91 62 75 46 45 00) 00 7@7° 10 16(176)° 66(726) 46 (50.6)
+ paclitaxel (33-77) (824) (50.6) (49.5) (11)°
Tsakonas etal, 2020  EXTREME regimen 42 59.1 33 - 14 27 0(0) 0(0) 1 24 7(16.7) 28 (66.7) 30(71.4)
(CETMET) (Tsakonas (10.1)<¢  (78.6) (34.1)  (65.9) (26.2)  (57.1)
etal, 2020) Carboplatin + 43 59.1 26 15 27 1(3) 0(0) 15 27 1(2.3) 32 (74.4) 22(51.2)
cetuximab + paclitaxel (7.3)<¢  (60.5) (349 (62.8) (349) (62.8)
Burtness et al, 2005 Cisplatin 60 583 50 - 24 (40) 36(60) 0(0) 0(0) - 56 (98.2) 35(614)
(Burtness etal, (32-84)  (83.3)
2005) Cisplatin + 57 60.6 41 24 33 0(0) 0(0) 57 (95) 41 (68.3)
cetuximab (40-86) (71.9) 42.1) (579

Double dashes indicate that the value was not reported. The EXTREME regimen consists of platinum + 5-FU + cetuximab, and the TPEx regimen consists of cisplatin + docetaxel + cetuximab

In KEYNOTE-048, enroliment in the pembrolizumab with chemotherapy arm was paused for a safety assessment. The protocol was then amended to exclude the 22 participants randomized to
cetuximab + platinum + 5-FU (the “standard treatment”) during the pause for the comparison between the pembrolizumab with chemotherapy group and the standard treatment group, and
according to the intention-to-treat principle. Therefore, the number of participants in the standard treatment group was 278 compared to pembrolizumab with chemotherapy and 300 compared

to pembrolizumab monotherapy.

®HPV status was evaluated only in those with oropharyngeal cancer.

“Mean was reported.

9 Bossi etal, 2017 was a Tier 1 trial that could only be connected to the network via the Tier 2 trials (see Supplementary Figures B1-A and B1-B). Therefore, it could only be included in the NMA using

Tier 1 plus Tier 2 trials.
¢Standard deviation was reported.

5-FU, fluorouracil; ECOG, Eastern Cooperative Oncology Group; HPV, human papillomavirus; IQR, interquartile range; KPS, Karnofsky performance score; NMA, network meta-analysis; P, pembrolizu-
mab monotherapy; P + C, pembrolizumab with chemotherapy.
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Supplementary Appendix C. Additional network meta-analyses using Tier 1 trials only

Pembrolizumab with chemotherapy

Overall survival

Supplementary Table C1. Estimated overall survival hazard ratios in the network meta-analysis using Tier 1 trials only for pembrolizumab
with chemotherapy in the CPS > 1 subgroup relative to alternative interventions from fixed-effects model
using constant and time-varying hazard ratios

EXTREME Platinum + Cisplatin +
regimen? 5-Fu paclitaxel® TPEx regimen® Cisplatin® 5-FUf Methotrexate?

Constant Hazard Ratio (95% Credible Interval)

0.66 0.53 0.48 0.76 0.42 0.52 0.46

(0.54-0.80) (0.39-0.71) (0.32-0.73) (0.57-1.00) (0.28-0.65) (0.34-0.80) (0.31-0.68)
Time point Time-Varying Hazard Ratio (95% Credible Interval)
(months)

1 1.10 0.82 0.67 1.08 0.65 0.70 0.79
(0.79-1.52) (0.53-1.24) (0.35-1.25) (0.70-1.74) (0.35-1.19) (0.37-1.29) (0.45-1.37)

3 0.99 0.76 0.63 1.00 0.61 0.64 0.71
(0.74-1.32) (0.51-1.10) (0.36-1.10) (0.68-1.53) (0.36-1.04) (0.37-1.08) (0.43-1.14)

6 0.86 0.67 0.57 0.89 0.56 0.56 0.60
(0.67-1.09) (0.48-0.92) (0.36-0.92) (0.64-127) (0.35-0.87) (0.35-0.87) (0.39-0.90)

9 0.74 0.60 0.52 0.80 0.51 0.49 0.50
(0.60-0.91) (0.45-0.78) (0.35-0.79) (0.60-1.07) (0.33-0.78) (0.31-0.74) (0.34-0.73)

12 0.64 0.53 0.47 0.71 0.47 0.42 0.42
(0.52-0.78) (0.40-0.69) (0.32-0.71) (0.54-0.93) (0.29-0.74) (0.26-0.68) (0.28-0.64)

15 0.55 0.47 0.43 0.63 0.43 0.37 0.36
(0.44-0.68) (0.35-0.63) (0.28-0.68) (0.47-0.84) (0.25-0.74) (0.21-0.66) (0.22-0.59)

18 0.48 0.41 0.39 0.56 0.39 0.32 0.30
(0.37-0.61) (0.29-0.58) (0.23-0.67) (0.40-0.78) (0.21-0.76) (0.16-0.66) (0.17-0.55)

21 0.41 0.37 0.36 0.50 0.36 0.28 0.25
(0.30-0.56) (0.24-0.55) (0.19-0.68) (0.33-0.74) (0.17-0.79) (0.12-0.67) (0.13-0.53)

24 0.35 0.33 0.32 0.44 0.33 0.24 0.21
(0.24-0.51) (0.20-0.53) (0.16-0.70) (0.27-0.71) (0.13-0.83) (0.09-0.68) (0.09-0.51)

27 0.31 0.29 0.29 0.40 0.30 0.21 0.18
(0.20-0.47) (0.16-0.51) (0.12-0.72) (0.22-0.69) (0.10-0.88) (0.07-0.70) (0.07-0.49)

30 0.26 0.26 0.27 0.35 0.27 0.19 0.15
(0.16-0.43) (0.13-0.49) (0.10-0.75) (0.18-0.66) (0.08-0.94) (0.05-0.73) (0.05-0.48)

33 0.23 0.23 0.24 0.31 0.25 0.16 0.13
(0.13-0.40) (0.11-0.47) (0.08-0.78) (0.15-0.65) (0.06-1.01) (0.04-0.75) (0.04-0.47)

36 0.20 0.20 0.22 0.28 023 0.14 0.11
(0.10-0.37) (0.09-0.46) (0.06-0.82) (0.12-0.63) (0.05-1.07) (0.03-0.79) (0.03-0.46)

Bolded results indicate a statistically meaningful estimate at the given time point, evidenced by a 95% credible interval excluding 1.
2The EXTREME regimen consists of platinum + 5-FU + cetuximab. Survival data were available through month 36 (inclusive).
bSurvival data were available for platinum + 5-FU through month 36 (inclusive).

Survival data were available for cisplatin + paclitaxel through month 36 (inclusive).

9The TPEx regimen consists of cisplatin + docetaxel + cetuximab. Survival data were available through month 36 (inclusive).
¢Survival data were available for cisplatin through month 33 (inclusive).

fSurvival data were available for 5-FU through month 27 (inclusive).

9Survival data were available for methotrexate through month 36 (inclusive).

5-FU, fluorouracil; CPS, Combined Positive Score.
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Supplementary Table C2. Estimated overall survival hazard ratios in the network meta-analysis using Tier 1 trials only for pembrolizumab
with chemotherapy in the CPS > 20 subgroup relative to alternative interventions from fixed-effects model using
constant and time-varying hazard ratios

EXTREME Platinum + Cisplatin +
regimen? 5-Fu® paclitaxel® TPEx regimen® Cisplatin® 5-FUf Methotrexate?

Constant Hazard Ratio (95% Credible Interval)

0.61 0.49 0.45 0.70 0.39 0.48 0.43

(0.46-0.81) (0.34-0.70) (0.28-0.71) (0.50-0.99) (0.24-0.63) (0.30-0.78) (0.27-0.67)
Time point
(months) Time-Varying Hazard Ratio (95% Credible Interval)

1 2.21 145 1.26 2.02 1.53 1.39 1.87
(1.01-4.92) (0.58-3.72) (0.36-4.42) (0.77-5.30) (0.46-5.00) (0.41-4.58) (0.63-5.71)

3 1.14 0.84 0.74 1.15 0.77 0.74 0.84
(0.72-1.82) (0.49-1.46) (0.36-1.52) (0.65-2.03) (0.39-1.52) (0.37-1.46) (0.45-1.61)

6 0.75 0.60 0.53 0.80 0.50 0.49 0.51
(0.55-1.03) (0.41-0.87) (0.32-0.85) (0.55-1.19) (0.31-0.83) (0.30-0.81) (0.32-0.81)

9 0.59 0.49 0.43 0.65 0.39 0.39 0.38
(0.44-0.79) (0.34-0.69) (0.28-0.68) (0.46-0.94) (0.24-0.65) (0.23-0.65) (0.24-0.60)

12 0.49 0.42 0.38 0.56 0.33 0.33 0.31
(0.36-0.68) (0.29-0.61) (0.23-0.62) (0.39-0.83) (0.19-0.58) (0.19-0.60) (0.18-0.52)

15 0.43 0.38 0.34 0.50 0.29 0.29 0.26
(0.30-0.61) (0.24-0.57) (0.19-0.59) (0.33-0.77) (0.15-0.54) (0.15-0.57) (0.15-0.47)

18 0.39 0.34 0.31 0.46 0.26 0.26 0.23
(0.26-0.57) (0.21-0.55) (0.16-0.58) (0.29-0.73) (0.12-0.52) (0.13-0.55) (0.12-0.44)

21 0.35 0.32 0.29 0.42 0.23 0.24 0.20
(0.23-0.54) (0.19-0.53) (0.14-0.57) (0.26-0.70) (0.11-0.51) (0.11-0.54) (0.10-0.41)

24 0.33 0.30 0.27 0.40 0.21 0.22 0.19
(0.20-0.51) (0.17-0.51) (0.13-0.57) (0.23-0.68) (0.09-0.50) (0.09-0.53) (0.09-0.39)

27 0.30 0.28 0.26 0.37 0.20 0.21 0.17
(0.18-0.49) (0.15-0.50) (0.11-0.56) (0.21-0.67) (0.08-0.49) (0.08-0.52) (0.08-0.38)

30 0.29 0.27 0.24 0.35 0.19 0.19 0.16
(0.17-0.48) (0.14-0.49) (0.10-0.56) (0.19-0.65) (0.07-0.48) (0.07-0.52) (0.07-0.37)

33 0.27 0.26 0.23 0.34 0.18 0.18 0.15
(0.15-0.46) (0.13-0.48) (0.09-0.56) (0.18-0.64) (0.06-0.47) (0.07-0.52) (0.06-0.36)

36 0.26 0.24 0.22 0.32 0.17 0.17 0.14
(0.14-0.45) (0.12-0.48) (0.09-0.56) (0.16-0.63) (0.06-0.47) (0.06-0.51) (0.05-0.35)

Bolded results indicate a statistically meaningful estimate at the given time point, evidenced by a 95% credible interval excluding 1.
2The EXTREME regimen consists of platinum + 5-FU + cetuximab. Survival data were available through month 36 (inclusive).
®Survival data were available for platinum + 5-FU through month 36 (inclusive).

“Survival data were available for cisplatin + paclitaxel through month 36 (inclusive).

9The TPEx regimen consists of cisplatin + docetaxel + cetuximab. Survival data were available through month 36 (inclusive).
¢Survival data were available for cisplatin through month 33 (inclusive).

fSurvival data were available for 5-FU through month 27 (inclusive).

9Survival data were available for methotrexate through month 36 (inclusive).

5-FU, fluorouracil; CPS, Combined Positive Score.
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Progression-free survival

Supplementary Table C3. Estimated progression-free survival hazard ratios in the network meta-analysis using Tier 1 trials only for
pembrolizumab with chemotherapy in the CPS > 1 subgroup relative to alternative interventions from fixed-
effects model using constant and time-varying hazard ratios

EXTREME regimen?® Platinum + 5-FU® TPEx regimen©

Constant Hazard Ratio (95% Credible Interval)

0.82 0.44 093

(0.68-0.99) (0.33-0.59) 0.72-1.21)
Time points (months) Time-Varying Hazard Ratio (95% Credible Interval)

1 1.51 0.84 1.41
(0.96-2.40) (042-1.71) (0.76-2.69)

3 1.01 0.56 1.07
(0.80-1.27) (0.40-0.79) (0.78-151)

6 0.78 0.44 0.91
(0.64-0.94) (0.32-0.60) (0.70-1.18)

9 0.67 0.38 0.82
(0.53-0.85) (0.25-0.57) (0.60-1.12)

12 0.60 0.34 0.76
(0.45-0.80) (0.20-0.57) (0.52-1.11)

15 0.55 0.31 0.72
(0.40-0.77) (0.17-0.57) 047-1.11)

18 0.51 0.29 0.69
(0.36-0.75) (0.15-0.57) (0.42-1.12)

21 0.49 0.28 0.66
(0.33-0.73) (0.13-0.57) (0.39-1.13)

24 0.46 0.26 0.64
(0.30-0.72) (0.12-0.58) (0.36-1.13)

27 0.44 0.25 0.62
(0.28-0.70) (0.11-0.58) (0.34-1.14)

30 0.42 0.24 0.61
(0.26-0.69) (0.10-0.58) (0.32-1.15)

33 0.41 0.23 0.59
(0.25-0.68) (0.09-0.58) (0.30-1.16)

36 0.40 0.23 0.58
(0.24-0.67) (0.09-0.58) (0.29-1.16)

Bolded results indicate a statistically meaningful estimate at the given time point, evidenced by a 95% credible interval excluding 1.

2The EXTREME regimen consists of platinum + 5-FU + cetuximab. Survival data were available through month 36 (inclusive).

bSurvival data were available for platinum + 5-FU through month 15 (inclusive).

“The TPEx regimen consists of cisplatin + docetaxel + cetuximab. Survival data were available for platinum + 5-FU through month 36 (inclusive).
5-FU, fluorouracil; CPS, Combined Positive Score.
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Supplementary Table C4. Estimated progression-free survival hazard ratios in the network meta-analysis using Tier 1 trials only for
pembrolizumab with chemotherapy in the CPS > 20 subgroup relative to alternative interventions from fixed-
effects model using constant and time-varying hazard ratios

EXTREME regimen?® Platinum + 5-FU® TPEx regimen©

Constant Hazard Ratio (95% Credible Interval)

0.75 0.40 0.85

(0.57-0.99) (0.28-0.58) (061-1.18)
Time points (months) Time-Varying Hazard Ratio (95% Credible Interval)

1 2.02 1.12 1.89
(1.07-3.93) (0.49-2.59) (0.87-4.23)

3 1.06 0.59 1.13
(0.75-1.49) (0.39-0.89) (0.75-1.72)

6 0.70 0.39 0.82
(0.53-0.92) (0.27-0.57) (0.59-1.12)

9 0.55 0.31 0.68
(0.40-0.76) (0.19-0.50) (0.46-0.98)

12 0.46 0.26 0.59
(0.31-0.68) (0.15-0.47) (0.37-0.93)

15 0.41 0.23 0.53
(0.26-0.63) (0.12-0.45) (0.31-0.89)

18 0.36 0.21 0.49
(0.22-0.60) (0.10-0.44) (0.27-0.87)

21 0.33 0.19 0.45
(0.19-0.57) (0.08-0.43) (0.24-0.86)

24 0.31 0.18 0.43
(0.17-0.55) (0.07-0.42) (0.21-0.85)

27 0.29 0.16 0.40
(0.15-0.53) (0.07-0.41) (0.19-0.84)

30 0.27 0.15 0.38
(0.14-0.51) (0.06-0.41) (0.18-0.83)

33 0.25 0.15 0.37
(0.13-0.50) (0.05-0.40) (0.16-0.82)

36 0.24 0.14 0.35
(0.12-0.49) (0.05-0.40) (0.15-0.81)

Bolded results indicate a statistically meaningful estimate at the given time point, evidenced by a 95% credible interval excluding 1.

2The EXTREME regimen consists of platinum + 5-FU + cetuximab. Survival data were available through month 36 (inclusive).

®Survival data were available for platinum + 5-FU through month 15 (inclusive).

“The TPEX regimen consists of cisplatin + docetaxel + cetuximab. Survival data were available for platinum + 5-FU through month 36 (inclusive).
5-FU, fluorouracil; CPS, Combined Positive Score.
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Pembrolizumab monotherapy

Overall survival

Supplementary Table C5. Estimated overall survival hazard ratios in the network meta-analysis using Tier 1 trials only for pembrolizumab
monotherapy in the CPS > 20 subgroup relative to alternative interventions from fixed-effects model using
constant and time-varying hazard ratios

EXTREME Platinum + Cisplatin +
regimen? 5-FUP paclitaxel® TPEx regimen® Cisplatin® 5-FUf Methotrexate?

Constant Hazard Ratio (95% Credible Interval)

0.63 0.50 0.46 0.72 0.40 0.50 0.44

(0.48-0.83) (0.35-0.72) (0.29-0.73) (0.52-1.02) (0.25-0.65) (0.31-0.80) (0.29-0.69)
Time point
(months) Time-Varying Hazard Ratio (95% Credible Interval)

1 1.59 1.06 0.91 1.47 1.12 1.02 1.38
(0.74-3.45) (0.44-2.70) (0.25-3.27) (0.57-3.72) (0.34-3.66) (0.31-3.40) (0.47-4.10)

3 1.00 0.74 0.65 1.01 0.69 0.65 0.74
(0.64-1.58) (0.44-1.28) (0.32-1.34) (0.58-1.75) (0.35-1.35) (0.33-1.29) (0.40-1.40)

6 0.74 0.59 0.52 0.80 0.50 0.49 0.50
(0.55-1.02) (0.41-0.85) (0.32-0.85) (0.55-1.16) (0.31-0.82) (0.30-0.80) (0.32-0.79)

9 0.63 0.52 0.46 0.70 0.42 0.42 0.40
(0.47-0.83) (0.37-0.73) (0.29-0.72) (0.50-0.98) (0.26-0.69) (0.25-0.69) (0.26-0.63)

12 0.55 0.47 0.42 0.63 0.37 0.37 0.34
(0.41-0.74) (0.33-0.68) (0.26-0.69) (0.44-0.90) (0.21-0.64) (0.21-0.65) (0.21-0.57)

15 0.50 0.44 0.39 0.59 0.33 0.34 0.30
(0.36-0.70) (0.29-0.65) (0.23-0.68) (0.40-0.87) (0.18-0.62) (0.18-0.64) (0.17-0.53)

18 0.47 0.41 0.37 0.55 0.31 0.31 0.27
(0.33-0.67) (0.26-0.64) (0.20-0.68) (0.36-0.85) (0.16-0.61) (0.16-0.64) (0.15-0.51)

21 0.44 0.39 0.35 0.52 0.29 0.30 0.25
(0.29-0.65) (0.24-0.63) (0.18-0.70) (0.32-0.84) (0.14-0.60) (0.14-0.64) (0.13-0.50)

24 0.41 0.37 0.34 0.50 0.27 0.28 0.23
(0.27-0.63) (0.22-0.63) (0.16-0.71) (0.30-0.84) (0.12-0.60) (0.12-0.64) (0.11-0.48)

27 0.39 0.36 0.33 0.48 0.26 0.27 0.22
(0.25-0.62) (0.20-0.63) (0.15-0.72) (0.28-0.83) (0.11-0.60) (0.11-0.65) (0.10-0.48)

30 0.37 0.35 0.32 0.46 0.25 0.25 0.20
(0.23-0.61) (0.19-0.63) (0.14-0.73) (0.26-0.83) (0.10-0.60) (0.10-0.65) (0.09-0.47)

33 0.36 0.34 0.31 0.45 0.24 0.24 0.19
(0.22-0.60) (0.18-0.63) (0.13-0.74) (0.24-0.83) (0.09-0.60) (0.09-0.66) (0.08-0.47)

36 0.35 0.33 0.30 0.44 0.23 0.24 0.18
(0.20-0.59) (0.17-0.63) (0.12-0.75) (0.23-0.83) (0.08-0.61) (0.09-0.66) (0.07-0.46)

Bolded results indicate a statistically meaningful estimate at the given time point, evidenced by a 95% credible interval excluding 1.
2 The EXTREME regimen consists of platinum + 5-FU + cetuximab. Survival data were available through month 36 (inclusive).

b Survival data were available for platinum + 5-FU through month 36 (inclusive).

¢ Survival data were available for cisplatin + paclitaxel through month 36 (inclusive).

9The TPEx regimen consists of cisplatin + docetaxel + cetuximab. Survival data were available through month 36 (inclusive).
eSurvival data were available for cisplatin through month 33 (inclusive).

"Survival data were available for 5-FU through month 27 (inclusive).

9 Survival data were available for methotrexate through month 36 (inclusive).

5-FU, fluorouracil; CPS, Combined Positive Score.
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Progression-free survival

Supplementary Table C6. Estimated progression-free survival hazard ratios in the network meta-analysis using Tier 1 trials only for
pembrolizumab monotherapy in the CPS > 20 subgroup relative to alternative interventions from fixed-effects
model using constant and time-varying hazard ratios

EXTREME regimen? Platinum + 5-FU® TPEx regimen©

Constant Hazard Ratio (95% Credible Interval)

0.99 0.53 1.13

(0.76-1.29) (0.38-0.75) (0.82-1.55)
Time points (months) Time-Varying Hazard Ratio (95% Credible Interval)

1 3.14 1.74 2.95
(1.69-5.98) (0.78-3.97) (1.37-6.46)

3 1.39 0.78 1.49
(1.00-1.93) (0.52-1.16) (1.00-2.22)

6 0.83 0.47 0.97
(0.63-1.09) (0.32-0.67) (0.69-1.33)

9 0.61 0.35 0.75
(0.44-0.86) (0.21-0.56) (0.51-1.10)

12 0.49 0.28 0.63
(0.33-0.74) (0.16-0.50) (0.39-1.00)

15 0.42 0.24 0.55
(0.26-0.66) (0.12-0.47) (0.32-0.94)

18 0.36 0.21 0.49
(0.22-0.61) (0.10-0.44) (0.27-0.89)

21 0.32 0.19 0.44
(0.19-0.57) (0.08-0.42) (0.23-0.86)

24 0.29 0.17 0.41
(0.16-0.54) (0.07-0.41) (0.20-0.83)

27 0.27 0.15 0.38
(0.14-0.51) (0.06-0.39) (0.18-0.81)

30 0.25 0.14 0.35
(0.13-0.49) (0.05-0.38) (0.16-0.79)

33 0.23 0.13 0.33
(0.12-0.47) (0.05-0.37) (0.15-0.77)

36 0.22 0.12 0.32
(0.11-0.45) (0.04-0.36) (0.14-0.75)

Bolded results indicate a statistically meaningful estimate at the given time point, evidenced by a 95% credible interval excluding 1.
2 The EXTREME regimen consists of platinum + 5-FU + cetuximab. Survival data were available through month 36 (inclusive).

® Survival data were available for platinum + 5-FU through month 15 (inclusive).

“The TPEx regimen consists of cisplatin + docetaxel + cetuximab. Survival data were available through month 36 (inclusive).

5-FU, fluorouracil; CPS, Combined Positive Score.
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Supplementary Appendix D. Network meta-analysis using Tier 1 plus Tier 2 trials in the total, CPS > 1, and CPS > 20 populations

Supplementary Table D1. Summary of estimated overall survival and progression-free survival hazard ratios in the network meta-analysis

using Tier 1 plus Tier 2 trials for pembrolizumab with chemotherapy and pembrolizumab monotherapy
relative to alternative interventions from fixed-effects model using constant hazard ratios

Platinum +
EXTREME Platinum +  Cisplatin + TPEX cetuximab +  Cisplatin +
Population regimen? 5-FU paclitaxel regimen® Cisplatin 5-FU Methotrexate paclitaxel cetuximab
Pembrolizumab with chemotherapy: OS HR (95% Crl)

Total (FA) 0.72 0.61 0.56 083 0.56 0.65 0.54 0.72 0.78
(0.60-0.86) (0.47-0.81) (0.38-0.84) (0.63-1.08) (0.38-0.83) (0.44-0.97) (0.37-0.79) (0.47-1.12) (0.50-1.22)

Total (5-year) 0.72 0.61 0.56 0.83 0.56 0.65 0.54 0.72 0.78
(0.60-0.86) (0.47-0.81) (0.38-0.84) (0.63-1.08) (0.38-0.83) (0.44-0.97) (0.37-0.78) (047-1.12) (0.50-1.21)

CPS =1 0.66 0.56 0.52 0.76 0.52 0.60 0.49 0.66 0.72
(0.54-0.80) (0.42-0.75) (0.34-0.78) (0.57-1.00) (0.35-0.76) (0.40-0.90) (0.33-0.73) (0.43-1.03) (045-1.12)

CPS =20 0.61 0.52 0.48 0.70 0.48 0.55 0.46 0.61 0.66
(0.46-0.82) (0.36-0.75) (0.30-0.76) (0.50-0.99) (0.31-0.75) (0.35-0.88) (0.29-0.71) (0.38-1.00) (0.40-1.09)

Pembrolizumab with chemotherapy: PFS HR (95% Crl)

Total (FA) 0.89 0.48 - 1.01 1.04 - —-c 137 138
(0.75-1.06) (0.36-0.64) (0.79-1.30) (0.52-2.07) (0.84-2.24) (0.77-2.48)

Total (5-year) 0.91 0.49 -¢ 1.03 1.06 - --¢ 1.40 141
(0.77-1.08) (0.37-0.65) (0.80-1.33) (0.53-2.11) (0.86-2.29) (0.79-2.54)

CPS=>1 0.82 0.44 =€ 093 0.95 = =€ 1.26 1.27
(0.68-1.00) (0.33-0.59) (0.72-1.21) (047-1.92) (0.77-2.08) (0.70-2.30)

CPS =20 0.75 0.41 - 0.85 0.87 - —c 1.15 1.16
(0.58-0.99) (0.28-0.58) (0.61-1.18) (0.42-1.80) (0.68-1.98) (0.63-2.18)

Pembrolizumab monotherapy: OS HR (95% Crl)

CPS =1 (FA) 0.73 0.62 0.57 0.84 0.57 0.66 0.55 0.73 0.79
(0.60-0.88) (0.47-0.83) (0.38-0.86) (0.64-1.10) (0.39-0.84) (0.44-0.99) (0.37-0.80) (047-1.14) (0.51-1.24)

CPS>1 (5- 0.73 0.63 0.57 084 0.58 0.66 0.55 0.74 0.80
year) (0.61-0.88) (0.47-0.83) (0.38-0.86) (0.64-1.11) (0.39-0.84) (0.44-1.00) (0.38-0.81) (0.48-1.14) (0.51-1.24)

CPS =20 0.63 0.54 0.49 0.72 0.49 0.57 0.47 0.63 0.68
(0.48-0.83) (0.38-0.76) (0.31-0.78) (0.51-1.02) (0.32-0.77) (0.36-0.90) (0.30-0.73) (0.39-1.03) (042-1.12)

Pembrolizumab monotherapy: PFS HR (95% Crl)

CPS =1 (FA) 1.10 0.59 —-< 1.25 1.28 ¢ - ¢ 1.69 1.71
(0.93-1.32) (0.45-0.79) (0.97-1.62) (0.64-2.57) (1.03-2.79) (0.95-3.08)

CPS=>1 (5- 1.12 0.61 - 127 1.30 € —c 1.73 1.74
year) (0.94-1.34) (0.46-0.81) (0.99-1.64) (0.65-2.61) (1.05-2.83) (0.96-3.13)

CPS =20 0.99 0.53 - 1.13 1.15 - —c 1.52 154
(0.77-1.29) (0.38-0.76) (0.82-1.55) (0.56-2.37) (0.90-2.59) (0.83-2.86)

Bolded results indicate a statistically meaningful estimate, evidenced by a 95% Crl excluding 1.

2 The EXTREME regimen consists of platinum + 5-FU + cetuximab.

®The TPEx regimen consists of cisplatin + docetaxel + cetuximab.

¢ PFS hazard ratio or Kaplan-Meier data were not reported for this trial.

5-FU, fluorouracil; 5-year, 5-year follow-up KEYNOTE-048 data; CPS, Combined Positive Score; Crl, credible interval; FA, final analysis KEYNOTE-048 data; HR, hazard ratio;

OS, overall survival; PFS, progression-free survival.
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Supplementary Appendix E. Results from the sensitivity network meta-analysis using Tier 1 trials only incorporating KEYNOTE-048 5-year
follow-up data

Pembrolizumab with chemotherapy

Overall survival

Supplementary Table E1. Estimated overall survival hazard ratios in the sensitivity network meta-analysis using Tier 1 trials only
incorporating KEYNOTE-048 5-year follow-up data for pembrolizumab with chemotherapy in the total
population relative to alternative interventions from fixed-effects model using constant and time-varying
hazard ratios

EXTREME Platinum + Cisplatin +
regimen? 5-Fu paclitaxel® TPEx regimen® Cisplatin® 5-FUf Methotrexate?®

Constant Hazard Ratio (95% Credible Interval)

0.72 0.58 0.53 083 0.46 0.57 0.50

(0.60-0.86) (0.43-0.76) (0.35-0.79) (0.63-1.08) (0.30-0.70) (0.38-0.87) (0.35-0.74)
Time point
(months) Time-Varying Hazard Ratio (95% Credible Interval)

1 1.35 0.89 0.77 1.23 0.93 0.84 1.15
(0.85-2.16) (0.44-1.74) (0.25-2.30) (0.60-2.52) (0.34-2.51) (0.30-2.34) (0.45-2.83)

6 0.82 0.65 0.58 0.88 0.55 0.54 0.56
(0.68-1.00) (0.49-0.88) (0.38-0.89) (0.66-1.19) (0.36-0.85) (0.36-0.83) (0.38-0.83)

12 0.68 0.58 0.52 0.78 0.45 0.45 0.42
(0.57-0.82) (0.44-0.77) (0.34-0.80) (0.60-1.02) (0.27-0.75) (0.27-0.77) (0.27-0.67)

18 0.61 0.54 0.49 0.72 0.40 0.41 0.36
(0.49-0.75) (0.39-0.76) (0.28-0.84) (0.53-0.99) (0.21-0.76) (0.22-0.80) (0.21-0.64)

24 0.56 0.51 0.47 0.68 0.37 0.38 0.32
(0.44-0.72) (0.35-0.77) (0.24-0.89) (0.47-0.99) (0.18-0.78) (0.18-0.83) (0.17-0.62)

30 0.53 0.49 0.45 0.66 0.34 0.36 0.29
(0.40-0.70) (0.32-0.78) (0.21-0.94) (0.43-1.00) (0.15-0.80) (0.15-0.87) (0.14-0.62)

36 0.50 0.48 0.44 0.64 0.33 0.34 0.27
(0.37-0.68) (0.30-0.79) (0.19-0.99) (0.40-1.01) (0.13-0.82) (0.14-0.90) (0.12-0.61)

42 0.48 0.47 043 0.62 0.31 0.33 0.25
(0.35-0.67) (0.28-0.80) (0.18-1.04) (0.37-1.02) (0.12-0.85) (0.12-0.93) (0.11-0.61)

48 0.47 0.46 0.42 0.60 0.30 0.32 0.24
(0.33-0.66) (0.26-0.81) (0.16-1.08) (0.35-1.03) (0.11-0.86) (0.11-0.96) (0.10-0.61)

54 0.45 0.45 0.41 0.59 0.29 0.31 0.23
(0.31-0.65) (0.25-0.82) 0.15-1.11) (0.33-1.04) (0.10-0.88) (0.10-0.98) (0.09-0.61)

60 0.44 0.44 0.40 0.58 0.28 0.30 0.22
(0.30-0.64) (0.24-0.83) (0.14-1.15) (0.32-1.05) (0.09-0.89) (0.09-1.00) (0.08-0.61)

66 0.43 0.43 040 0.57 0.27 0.29 0.21
(0.29-0.64) (0.23-0.84) (0.13-1.18) (0.30-1.06) (0.09-0.90) (0.09-1.02) (0.08-0.61)

72 0.42 0.42 0.39 0.56 0.27 0.29 0.20
(0.28-0.63) (0.22-0.85) (0.13-1.22) (0.29-1.06) (0.08-0.92) (0.08-1.04) (0.07-0.61)

Bolded results indicate a statistically meaningful estimate at the given time point, evidenced by a 95% credible interval excluding 1.
2 The EXTREME regimen consists of platinum + 5-FU + cetuximab. Survival data were available through month 72 (inclusive).

® Survival data were available for platinum + 5-FU through month 54 (inclusive).

< Survival data were available for cisplatin + paclitaxel through month 54 (inclusive).

9The TPEx regimen consists of cisplatin + docetaxel + cetuximab. Survival data were available through month 42 (inclusive).
eSurvival data were available for cisplatin through month 30 (inclusive).

fSurvival data were available for 5-FU through month 24 (inclusive).

9 Survival data were available for methotrexate through month 36 (inclusive).

5-FU, fluorouracil.
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Progression-free survival

Supplementary Table E2. Estimated progression-free survival hazard ratios in the sensitivity network meta-analysis using Tier 1 trials
only incorporating KEYNOTE-048 5-year follow-up data for pembrolizumab with chemotherapy in the total
population relative to alternative interventions from fixed-effects model using constant and time-varying

hazard ratios

EXTREME regimen?®

Platinum + 5-FU®

TPEx regimen©

Constant Hazard Ratio (95% Credible Interval)

091 0.49 1.03

(0.77-1.08) (0.37-0.65) (0.81-1.32)
Time points (months) Time-Varying Hazard Ratio (95% Credible Interval)

1 1.58 0.88 45
(1.07-2.32) (0.46-1.65) (0.82-2.64)

6 0.90 0.51 1.05
(0.75-1.06) (0.37-0.69) (0.82-1.34)

12 0.72 0.41 0.92
(0.57-0.90) (0.25-0.67) (0.66-1.28)

18 0.63 0.36 0.86
(0.47-0.84) (0.19-0.67) (0.56-1.30)

24 0.58 0.33 0.81
(0.41-0.81) (0.16-0.68) (049-1.32)

30 0.54 0.31 0.78
(0.37-0.78) (0.14-0.69) (0.45-1.35)

36 0.51 0.29 0.75
(0.34-0.76) (0.12-0.70) 041-1.37)

42 0.48 0.28 0.73
(0.31-0.75) (0.11-0.71) (0.38-1.39)

48 0.46 0.27 0.72
(0.29-0.73) (0.10-0.71) (0.36-1.41)

54 0.45 0.26 0.70
(0.28-0.72) (0.09-0.72) (0.34-1.42)

60 0.43 0.25 0.69
(0.26-0.71) (0.09-0.72) (0.32-1.44)

66 0.42 0.24 0.68
(0.25-0.70) (0.08-0.72) (0.31-1.45)

72 0.41 0.24 0.67
(0.24-0.70) (0.08-0.73) (0.30-1.46)

Bolded results indicate a statistically meaningful estimate at the given time point, evidenced by a 95% credible interval excluding 1.
2 The EXTREME regimen consists of platinum + 5-FU + cetuximab. Survival data were available through month 66 (inclusive).
b Survival data were available for platinum + 5-FU through month 12 (inclusive).

“The TPEX regimen consists of cisplatin + docetaxel 4+ cetuximab. Survival data were available for platinum + 5-FU through month 42 (inclusive).

5-FU, fluorouracil.
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Pembrolizumab monotherapy

Overall survival

Supplementary Table E3. Estimated overall survival hazard ratios in the sensitivity network meta-analysis using Tier 1 trials only
incorporating KEYNOTE-048 5-year follow-up data for pembrolizumab monotherapy in the CPS >1 subgroup
relative to alternative interventions from fixed-effects model using constant and time-varying hazard ratios

EXTREME Platinum + Cisplatin +
regimen? 5-FU paclitaxel® TPEx regimen® Cisplatin® 5-FUf Methotrexate?

Constant Hazard Ratio (95% Credible Interval)

0.73 0.59 0.54 0.84 0.47 0.58 0.51

(0.61-0.88) (0.44-0.78) (0.36-0.81) (0.64-1.10) (0.31-0.72) (0.38-0.89) (0.35-0.76)
Time point
(months) Time-Varying Hazard Ratio (95% Credible Interval)

1 142 0.94 0.81 1.29 0.98 0.89 1.21
(0.88-2.26) (0.46-1.83) (0.26-2.37) (0.64-2.61) (0.35-2.60) (0.31-2.44) (0.48-2.98)

6 0.84 0.67 0.59 0.90 0.56 0.55 0.57
(0.68-1.03) (0.50-0.89) (0.39-0.90) (0.67-1.21) (0.37-0.86) (0.36-0.85) (0.39-0.85)

12 0.69 0.59 0.52 0.79 0.45 0.46 0.43
(0.57-0.83) (0.44-0.78) (0.34-0.81) (0.60-1.03) (0.28-0.76) (0.27-0.78) (0.27-0.68)

18 0.61 0.54 0.49 0.72 0.40 0.41 0.36
(0.49-0.76) (0.38-0.77) (0.28-0.84) (0.53-1.00) (0.22-0.77) (0.21-0.81) (0.21-0.64)

24 0.56 0.51 0.47 0.68 0.37 0.38 0.32
(0.43-0.72) (0.34-0.77) (0.24-0.89) (0.47-1.00) (0.18-0.78) (0.18-0.85) (0.17-0.62)

30 0.53 0.49 0.45 0.65 0.34 0.36 0.29
(0.39-0.70) (0.31-0.78) (0.21-0.94) (043-1.01) (0.15-0.80) (0.15-0.88) (0.14-0.61)

36 0.50 0.48 0.44 0.63 0.32 0.34 0.27
(0.36-0.68) (0.29-0.79) (0.19-0.98) (0.39-1.01) (0.13-0.81) (0.13-0.91) (0.12-0.61)

42 0.48 0.46 0.42 0.61 0.31 0.33 0.25
(0.34-0.67) (0.27-0.79) (0.17-1.02) (0.37-1.02) (0.12-0.82) (0.12-0.94) (0.11-0.60)

48 0.46 0.45 041 0.59 0.30 0.31 0.24
(0.32-0.66) (0.26-0.80) (0.16-1.05) (0.35-1.03) (0.11-0.84) (0.11-0.96) (0.10-0.60)

54 0.44 0.44 041 0.58 0.29 0.30 0.23
(0.30-0.65) (0.24-0.81) (0.15-1.09) (0.33-1.03) (0.10-0.86) (0.10-0.99) (0.09-0.60)

60 0.43 0.43 0.40 0.57 0.28 0.30 0.22
(0.29-0.64) (0.23-0.82) (0.14-1.12) (0.31-1.04) (0.09-0.87) (0.09-1.01) (0.08-0.60)

66 0.42 0.42 0.39 0.56 0.27 0.29 0.21
(0.27-0.64) (0.22-0.82) (0.13-1.15) (0.30-1.04) (0.09-0.87) (0.09-1.03) (0.08-0.60)

72 0.41 0.42 0.39 0.55 0.26 0.28 0.20
(0.26-0.63) (0.21-0.83) (0.12-1.19) (0.28-1.05) (0.08-0.89) (0.08-1.04) (0.07-0.60)

Bolded results indicate a statistically meaningful estimate at the given time point, evidenced by a 95% credible interval excluding 1.
2 The EXTREME regimen consists of platinum + 5-FU + cetuximab. Survival data were available through month 72 (inclusive).

® Survival data were available for platinum + 5-FU through month 54 (inclusive).

¢ Survival data were available for cisplatin + paclitaxel through month 54 (inclusive).

9The TPEx regimen consists of cisplatin + docetaxel + cetuximab. Survival data were available through month 42 (inclusive).
eSurvival data were available for cisplatin through month 30 (inclusive).

fSurvival data were available for 5-FU through month 24 (inclusive).

9 Survival data were available for methotrexate through month 36 (inclusive).

5-FU, fluorouracil; CPS, Combined Positive Score.
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Progression-free survival

Supplementary Table E4. Estimated progression-free survival hazard ratios in the sensitivity network meta-analysis using Tier 1 trials only
incorporating KEYNOTE-048 5-year follow-up data for pembrolizumab monotherapy in the CPS > 1 subgroup
relative to alternative interventions from fixed-effects model using constant and time-varying hazard ratios

EXTREME regime ® Platinum + 5-FUP TPEx

regimen¢

Constant Hazard Ratio (95% Credible Interval)

1.12 0.61 1.27

(0.94-1.34) (0.46-0.81) (0.99-1.64)
Time points (months) Time-Varying Hazard Ratio (95% Credible Interval)

1 2.69 1.52 244
(1.84-3.99) (0.81-2.84) (1.39-4.38)

6 0.98 0.55 1.16
(0.82-1.18) (0.40-0.75) (0.90-1.49)

12 0.67 0.37 0.87
(0.52-0.86) (0.23-0.61) 0.61-1.22)

18 0.53 0.29 0.73
(0.38-0.73) (0.16-0.56) (0.47-1.13)

24 0.45 0.25 0.65
(0.31-0.65) (0.12-0.52) (0.39-1.07)

30 0.40 0.22 0.59
(0.26-0.60) (0.10-0.50) (0.33-1.04)

36 0.36 0.20 0.55
(0.23-0.56) (0.08-0.49) (0.29-1.01)

42 0.33 0.18 0.51
(0.20-0.53) (0.07-0.47) (0.26-0.99)

48 0.31 0.17 0.48
(0.18-0.50) (0.06-0.46) (0.24-0.97)

54 0.29 0.16 0.46
(0.17-0.48) (0.06-0.45) (0.22-0.96)

60 0.27 0.15 0.44
(0.15-0.46) (0.05-0.44) (0.20-0.94)

66 0.26 0.14 0.42
(0.14-0.45) (0.05-0.43) (0.19-0.93)

72 0.24 0.13 0.41
(0.13-0.43) (0.04-0.43) (0.18-0.92)

Bolded results indicate a statistically meaningful estimate at the given time point, evidenced by a 95% credible interval excluding 1.

2 The EXTREME regimen consists of platinum + 5-FU + cetuximab. Survival data were available through month 72 (inclusive).
b Survival data were available for platinum + 5-FU through month 12 (inclusive).

“The TPEx regimen consists of cisplatin + docetaxel + cetuximab. Survival data were available through month 42 (inclusive).
5-FU, fluorouracil; CPS, Combined Positive Score.
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RESUMO

Objetivo: A tecnologia assistiva (TA) busca suprir ou reduzir o impacto das deficiéncias na execugao
de tarefas da vida cotidiana. Embora muitas pessoas necessitem de TA, em 2021, a OMS estimou
que apenas uma em cada dez pessoas tinha acesso a ela. Com a oferta retraida e a demanda em
alta, observou-se um movimento mundial crescente de inovacdes em TA e a abertura de um ce-
nério de oportunidades para esse mercado. O objetivo deste artigo é avaliar o mercado de TA no
Brasil e as projec¢des futuras, no cendrio mundial. Métodos: A pesquisa foi realizada em trés etapas.
Primeiramente, foi realizado um estudo bibliografico do Livro Branco da Tecnologia Assistiva no Brasil
(2017), para reconhecimento dos desafios do mercado brasileiro. Em seguida, foi realizado um es-
tudo sobre o cenério de crédito nacional, com foco em financiamento de TA. Para compreensao do
mercado mundial, foi realizada uma pesquisa nos sites de analise de mercado de TA. Resultados: Ha
escassez de TA no Brasil. Os principais fornecedores sdo pequenas e médias empresas, e sS40 escassos
os incentivos fiscais e de crédito, assim como os investimentos em pesquisa, desenvolvimento e ino-
vacao. Em escala mundial, o mercado de TA foi avaliado em USS$ 21,95 bilhdes de ddlares em 2022,
devendo atingir o valor de US$ 31,22 bilhdes de dolares até o ano de 2030. Conclusao: O mercado
mundial de TA estd em franca expanséo e apresenta grande potencial de abertura para novos mer-
cados. Esse cendrio reflete um momento de oportunidades de negdécio para as empresas nacionais.

ABSTRACT

Objective: Assistive Technology (AT) seeks to overcome or reduce the impact of deficiencies when
performing everyday tasks. Although many people needed AT, in 2021, the WHO estimated that only one
in ten people had access. With reduced supply and rising demand, a growing global movement of AT
innovations was inspired, opening up a scenario of opportunities for this market. The objective of this study
is to evaluate the AT market in Brazil and future projections on the global stage. Methods: The research
was carried out in three stages. Firstly, a bibliographical study of the “White Book of Assistive Technology
in Brazil” was carried out to recognize the challenges of the Brazilian market. Next, a study was carried out
on the national credit scenario, focusing on TA financing. To understand the global market, research was
carried out on TA market analysis websites. Results: There is a shortage of AT in Brazil. The main suppliers
are small and medium-sized companies, and tax and credit incentives, as well as investments in Research,
Development and Innovation, are scarce. On a global scale, the AT market was valued at USS 21.95 billion
in 2022, and is expected to reach a value of USS 31.22 billion by the year 2030. Conclusion: The global
AT market is in rapid expansion and presents great potential for opening up new markets. This scenario
reflects a moment of business opportunities for national companies.
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Introducao

A partir do ano de 1988, com a promulgacéo da Constituicdo
Federal Brasileira, foi estabelecido que é dever do Estado
garantir acesso universal e igualitdrio aos servicos de saude,
assegurando ainda prerrogativas como a promog¢ao, preven-
cao e recuperacao desse direito social e, sob esse prisma,
elevando-o ao patamar de direito fundamental do cidadé&o
(Constituicao, 1988).

Segundo estudo recente da OMS (Organizagao Mundial
da Saude), o Brasil gasta cerca de 8,2% do PIB (Produto Interno
Bruto) com servicos de satde. Desse percentual, 4,4% sao fi-
nanciados pela iniciativa privada, representada por fundos
de seguro de salde e empresarios; os outros 3,8% sao cus-
teados pelo Governo e repassados para o SUS (Sistema Unico
de Saude), com recursos da Unido, estados, Distrito Federal
e municipios (Distrito, 2021; Constituicdo, 1988). O mercado
da satide no Brasil apresenta amplas oportunidades para in-
vestimento, e muitas delas podem ser observadas no campo
das tecnologias em saude (TSs).

De acordo com Santos (2016), as tecnologias em Saude
podem ser definidas como a aplicacdo de conhecimentos
técnicos ou cientificos em recursos que podem ser criados,
ou ainda ter o seu uso transformado, com o objetivo de sua-
vizar ou até mesmo solucionar algum problema relacionado
a salide (Santos, 2016; CCATES, 2018; Conass, 2011). E no con-
texto das tecnologias em satide que esté inserida a tecnolo-
gia assistiva (TA).

De acordo com o inciso Ill do artigo 3° da Lei Brasileira
de Inclusdo da Pessoa com Deficiéncia, Lei n° 13.146, de 6 de
julho de 2015, sdo consideradas tecnologias assistivas (ou aju-
das técnicas):

[.] produtos, equipamentos, dispositivos, recursos, me-
todologias, estratégias, praticas e servicos que objetivem
promover a funcionalidade, relacionada a atividade e a par-
ticipacao da pessoa com deficiéncia ou com mobilidade

reduzida, visando a sua autonomia, independéncia, quali-
dade de vida e inclusao social. (Brasil, 2015)

Séo diversos os tipos de deficiéncias adquiridas ou con-
génitas pelas quais as pessoas podem ser acometidas, e cada
uma delas necessita de tecnologia assistiva especifica para o
atendimento das necessidades individuais (Rodrigues et al.,
2021). De acordo com o artigo 2° da Lei Brasileira de Inclusao
da Pessoa com Deficiéncia, considera-se pessoa com defi-
ciéncia aquela que apresenta impedimento de longo pra-
7o de natureza fisica, mental, intelectual ou sensorial, e que
pode ter sua participagao social plena e efetiva prejudicada
diante da interacdo com uma ou mais barreiras (Brasil, 2015;
WHO, 2021). De acordo com a OMS (2017), entre as pessoas
que mais precisam de tecnologia assistiva, além das pessoas
com deficiéncia, estao incluidos os idosos, as pessoas com
doencas nao transmissiveis, as pessoas com condicdes de
salde mental, incluindo a deméncia e o autismo, e as pes-
soas com declinio funcional gradual.
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A tecnologia assistiva como drea de pesquisa e inovacao
busca suprir ou reduzir o impacto das limitagdes funcionais
ocasionadas por motivo de deficiéncia ou mobilidade redu-
zida, sejam elas tempordrias ou permanentes. Dessa forma,
quando uma tarefa ndo pode ser realizada de forma satisfa-
téria, quando possivel, um profissional habilitado indica o uso
de algum recurso tecnoldgico para auxiliar no desempenho
da atividade ou funcéo que o individuo esteja impedido de
realizar (Bersch, 2017; Rodrigues et al,, 2021).

O acesso a tecnologia assistiva é um direito social, e o
aprimoramento das leis é um aspecto de significativa rele-
vancia para estimular e efetivar direitos, recursos e servicos
para as pessoas que dependem das tecnologias assistivas
como meio de exercerem a cidadania e a dignidade em con-
dicdes de igualdade com as demais pessoas (Scatolim et al.,
2016). Diante disso, no ano de 2018, foi estabelecida na 172
Assembleia Mundial da Saude, a resolucdo WHA71.8. Essa
resolucao reforcou aos estados-membros, entre os quais o
Brasil é signatario, a urgéncia em ampliar e fortalecer as poli-
ticas e os projetos para expandir o acesso a tecnologia assis-
tiva. Os pontos centrais dessa resolucao tangem a obrigacao
legal dos paises que consentiram com a Convencao sobre os
Direitos das Pessoas com Deficiéncia (CDPD), na Assembleia
Geral das Nagdes Unidas (ONU), de promover e proteger os
direitos e a dignidade da pessoa com deficiéncia, reconhe-
cendo o0 acesso a tecnologia assistiva como um direito hu-
mano. No art. 4°, alinea “g", do texto da CDPD, esta descrito
que os estados-membros devem se comprometer em pro-
mover ou realizar pesquisa e desenvolvimento, prover a dis-
ponibilidade e o emprego de novas tecnologias adequadas
a pessoas com deficiéncia, priorizando as de custo acessivel
(United Nations, 2016).

Em ambito nacional, a principal norma que disciplina e
que tem por objetivo 0 amparo a inclusdo social e a cidada-
nia da pessoa com deficiéncia é a Lei Brasileira de Inclusédo da
Pessoa com Deficiéncia, introduzida na legislagao brasileira
tendo como base a CDPD, e que entre outros preceitos, em
seu artigo 78, descreve: “Devem ser estimulados a pesquisa,
o desenvolvimento, a inovagao e a difusdo de tecnologias
voltadas para ampliar o acesso da pessoa com deficiéncia as
tecnologias da informacdo e comunicacéo e as tecnologias
sociais” (Brasil, 2015).

Ainda que existam leis que asseguram o direito a tec-
nologia assistiva e o fomento a sua producédo, o relatorio
“Tendéncias Tecnologicas 2021: Tecnologia Assistiva’, da
Organizacdo Mundial de Propriedade Intelectual (OMPI)
estimou que mais de 1 bilhdo de pessoas, isto &, cerca de
12,5% da populacdo mundial, necessitam de tecnologia as-
sistiva. Estimativas futuras apontam que esse nimero pode
chegar a dobrar até o ano de 2050, como consequéncia do
envelhecimento da populacdo e do avanco das doencas
nao transmissiveis (WIPO, 2021; De Negri, 2019; WHO, 2021).
Em relacdo ao acesso, embora um ndmero consideravel de
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pessoas necessite de tecnologia assistiva e as projecdes futu-
ras indiquem um crescimento ainda maior desse nimero nos
proximos anos, em 2021, a OMS estimou que apenas uma em
cada dez pessoas tinha acesso a ela e que essa lacuna é ainda
maior em paises de renda média-baixa.

Entre os principais motivos relacionados a restricao no
acesso, estdo presentes fatores como o custo, a disponibilida-
de tecnoldgica, a falta de compreensédo sobre a necessidade
do uso, a caréncia de profissionais treinados e os métodos de
financiamento disponiveis para viabilizar a aquisicao (WHO,
2018; WHO, 2021). Com a oferta retraida e a demanda em
alta, observou-se um movimento mundial crescente de ino-
vagoes em TA, nos Ultimos anos. A mudanca na demografia
desse mercado resultou no surgimento de um nuimero maior
de usuérios finais, com necessidades variadas, o que indica a
abertura de um cenério de oportunidades para que novos
agentes possam participar desse movimento de expansdo
no mercado de tecnologia assistiva (WIPO, 2021).

Mediante a apresentacdo do tema, tém-se que o objetivo
deste estudo é avaliar o mercado de tecnologia assistiva no
Brasil e as projecdes futuras para esse segmento, no cenario
mundial.

Métodos

A presente pesquisa foi realizada em trés etapas para com-
preensdo das oportunidades de negdcio no mercado local
e mundial de tecnologias assistivas. Primeiramente, foi rea-
lizado um estudo bibliogréfico do Livro Branco da Tecnologia
Assistiva no Brasil (Garcia, 2017), para reconhecimento dos de-
safios latentes ao mercado brasileiro de TA. Os dados foram
separados em cinco grandes segmentos, segundo as opor-
tunidades e demandas necessérias para o mercado nacional.

Em seguida, entre os meses de agosto e novembro de 2023,
foi realizado um estudo sobre o cenério de crédito nacional,
com foco em inovacdo e financiamento tecnoldgico, em
especial para o financiamento do desenvolvimento de ino-
vacbes em tecnologia assistiva. Foram consultados os sites
de bancos publicos e privados, tradicionais e digitais, assim
como agéncias publicas de fomento, a saber: Banco do Brasil,
Santander, Bradesco, Itau, Nubank, PicPay, Financiadora de
Estudos e Projetos (Finep) e Fundagao de Amparo a Pesquisa
no Estado de S&o Paulo (Fapesp).

A terceira e Ultima etapa consistiu na filtragem de infor-
macoes mercadoldgicas do segmento de tecnologia as-
sistiva, e foi realizada uma pesquisa em sites de anélise do
mercado mundial referentes a TA, no periodo de dezembro
de 2023 a janeiro de 2024, o que serviu para a compreensao
do mercado mundial de TA para os proximos anos. O site con-
siderado para essa analise foi o da empresa Vantage Market
Research, e o relatdrio utilizado foi o “Assistive Technology
Market — Global Industry Assessment & Forecast”, em portugués:
“Mercado de Tecnologia Assistiva — Avaliacao e Previsao da
IndUstria Global”.

Resultados

Com base na pesquisa bibliografica realizada no Livro Branco
da Tecnologia Assistiva no Brasil (2017), pudemos elaborar o
Quadro 1, que apresenta os principais achados quanto aos
desafios latentes ao mercado brasileiro de tecnologia assis-
tiva, com base na percepcdo do sistema publico de saude.
Com relacao a consulta aos programas de financiamento
a inovacao em tecnologia assistiva, podemos destacar que,
entre os bancos tradicionais e digitais consultados, ndo foi

Quadro 1. Principais desafios quanto ao mercado de tecnologia assistiva

DESAFIOS LATENTES AO MERCADO DETA

Atividades da vida diaria (AVD)

Ha escassez de TA nacional e importada em AVDs. Os principais fornecedores sao micro e

pequenos empresarios. O custo desses produtos é elevado. Ha pouco incentivo fiscal para
expandir o mercado e o comércio. Os pontos de venda estdo centralizados nas regides Sul e

Sudeste.

Acessibilidade arquiteténica,
mobilidade e transporte

Ha escassez de revendedores e de produtos nacionais e importados, e os produtos disponiveis
tém custo elevado. Baixa oferta de autoescolas, concessionarias e veiculos adaptados. A

manutencao dos equipamentos € cara e dificultosa. Ha constante descontinuidade no

fornecimento de produtos.

Saude

Ha pouca disponibilidade de produtos prontos. A maioria é confeccionada de forma artesanal.

Existem poucos produtos nacionais e poucas oficinas de reparo e adaptagao com suprimento

regular de pegas.

Educacéo e trabalho

Carente de tecnologias de baixo custo. Pouco incentivo em Pesquisa e Desenvolvimento,

resultando em poucas inovacoes. Poucas empresas fabricando, distribuindo ou oferecendo
esses produtos no mercado local, e os produtos disponiveis tém qualidade inferior a do produto
importado. Faltam linhas de crédito com taxas de juros mais atrativas.

Esporte, turismo, cultura e lazer

Falta acessibilidade para pessoas com deficiéncia em espacos como hospedagens, bibliotecas,

museus, centros culturais, clubes e parques tematicos.

Fonte: Garcia, 2017.
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localizada linha especifica de crédito para o financiamento
de inovagdes em tecnologia assistiva. Entre as agéncias na-
cionais de fomento consultadas, verificou-se que somen-
te a Finep, organizacdo publica do Ministério da Ciéncia,
Tecnologia e Inovagao (MCTI), atua na disponibilizagao de
recursos financeiros por meio de editais de chamadas pu-
blicas direcionadas para estimulo a producéo de tecnologia
assistiva nacional.

Sobre a consulta ao relatério internacional de tendén-
cias mercadolégicas, cabe destacar que o relatdrio "Assistive
Technology Market — Global Industry Assessment & Forecast”
analisou o mercado de tecnologia assistiva na América do
Norte, Europa, Asia-Pacifico, América Latina, Oriente Médio
e Africa. A pesquisa indicou que o mercado global de tecno-
logia foi avaliado em USS 21,95 bilhdes de dolares em 2022,
devendo atingir um valor de US$ 31,22 bilhdes de ddlares até
0 ano de 2030. A previsao de crescimento para esse merca-
do estd embasada no ndmero crescente de idosos e pessoas
com deficiéncia, e 0 mercado deve se expandir mediante o
aumento de fabricantes de tecnologia assistiva investindo
em pesquisa, desenvolvimento e inovacoes.

Discussao

Otexto da LeiBrasileira de Inclusédo da Pessoa com Deficiéncia
menciona de forma clara a importancia e a garantia ao aces-
so a produtos e servicos em tecnologia assistiva. Tal é a sua
importancia estratégica, que o Governo Federal ao longo dos
anos tem avangado no estimulo ao mercado e comércio de
tecnologia assistiva, por meio da criacdo de planos e incen-
tivos e da disponibilizacdo de linhas de crédito subsidiadas
para aquisicdo de produtos finais. Entre as medidas atuais, ja
estd em andamento o Plano Nacional dos Direitos da Pessoa
com Deficiéncia, o Novo Viver sem Limite (2023). Esse plano
tem um orcamento previsto em 13 bilhdes de reais e con-
siste em desenvolver quatro eixos essenciais para melhoria
da qualidade de vida das pessoas com deficiéncia, sendo um
deles especificamente voltado para a integracéo das tecno-
logias e das inovacdes em tecnologia assistiva.

N&o se pode negar que no Brasil existe ainda um proble-
ma cronico de escassez de tecnologias assistivas disponiveis
a populacéo (Garcia, 2017). Esse problema nao parece estar
relacionado meramente a insuficiéncia de investimentos em
inovacao, e sim a eficicia de sua implementacéo. Existem
poucas empresas fabricando, distribuindo ou oferecendo
tecnologia assistiva no mercado local, e a indUstria brasileira
apresenta atualmente um nivel de maturidade tecnoldgica
que permite a elaboracdo de novos desenvolvimentos. O
documento norteador Livro Branco da Tecnologia Assistiva
no Brasil, observado pela perspectiva econdmica, aponta
grandes oportunidades de mercado para esse segmento da
sociedade, que estd conquistando progressivamente maior
evidéncia, tanto no cendrio nacional quanto no cenério
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mundial. Uma das principais oportunidades observadas nes-
se interim é a composicao de fornecedores estruturada prin-
Cipalmente por micro e pequenas empresas, que dispdem,
por sua natureza, de maior capacidade para desenvolver no-
vos nichos econdmicos com maior rapidez, principalmente
em produtos que ndo utilizam tecnologias extensivamente,
caso em que se aplicam as tecnologias assistivas.

E fato que se por um lado as micro e pequenas empresas
podem viabilizar e agilizar esses desenvolvimentos, por ou-
tro lado, elas possuem menor capacidade para se financiar
e, por consequéncia, menor capital disponivel para expandir
as atividades, o que as torna dependentes de crédito para
investirem em inovacédo. De acordo com as pesquisas realiza-
das entre os principais bancos tradicionais e digitais, ndo fo-
ram encontradas linhas de crédito disponiveis para Pesquisa,
Desenvolvimento e Inovacdo (PD&I) em tecnologia assistiva
disponiveis nas esferas de crédito privado, e a escassez des-
se crédito reduz o estimulo ao surgimento de inovacdes
tecnoldgicas.

Dados os fatos, 0 que se observa é um cenario favora-
vel para o Brasil ampliar a visdo referente ao mercado de
inovacdo em produtos e servicos de tecnologia assistiva. A
implantacao de estratégias de aproximagao com os agentes
privados, como, por exemplo, por meio da extensao de be-
neficios fiscais, pode culminar tanto na expansao da oferta
de crédito como na disponibilizagdo do parque tecnoldgico
e industrial privado, o que tende a acelerar esse crescimen-
to. Em observancia ao cenario global, os nimeros projeta-
dos pelo mercado indicam que o segmento de tecnologia
assistiva apresenta estimativas de crescimento a uma taxa de
rendimento anual composta de 4,5%, considerando o perio-
do de 2022 a 2030, impactado pela melhora na qualidade do
atendimento em saude, longevidade populacional e dispo-
nibilidade de informacao, o que é favoravel na perspectiva
de pesquisa e desenvolvimento, e para o delineamento das
estratégias empresariais.

Conclusao

O mercado mundial de tecnologia assistiva esta em franca ex-
pansdo e com grande potencial de abertura para a entrada de
novos participantes. Esse cendrio reflete um momento de opor-
tunidade econémica de ampliacao dos investimentos e incenti-
vos em inovagdes de TA no Brasil, e para a dilatacdo desse nicho
de atuacdo que apresenta crescentes oportunidades em pes-
quisa, desenvolvimento e inovagao a serem exploradas.
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