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Resumo

O presente relatorio tem como objetivo descrever e avaliar o estagio curricular que realizei
no departamento de Assuntos Regulamentares dos Laboratérios Expanscience durante 3
meses. Sao abordadas as atividades desenvolvidas, bem como as dificuldades sentidas e as
competéncias adquiridas, através de uma reflexao sobre os varios pontos fortes, fracos,

oportunidades e ameagas (analise SWOT).

Palavras-Chave: relatério de estigio; estigio curricular; laboratorios Expanscience;

assuntos regulamentares.

Abstract

The aim of this report is to describe and evaluate the curricular internship | held in the
Regulatory Affairs department of Laboratories Expanscience. The report addresses the
activities performed, as well as the difficulties experienced and the acquired skills, through a

reflection on the various strengths, weaknesses, opportunities and threats (SWOT analysis).

Ke)'WOI"dS: internship report; curricular internship; community; laboratories Expanscience;

regulatory affairs.



Abreviaturas

AIC — Associagao dos Industriais de Cosmética

BAT — “Bon A Tirer”

DIM — Delegados de Informagao Médica

DM — Dispositivos Médicos

PCHC — Produtos Cosméticos e de Higiene Corporal
RGPD — Regulamento Geral da Protegao de Dados

SPCC — Sociedade Portuguesa de Ciéncias Cosmetologicas



Introducao

Os Laboratorios Expanscience, adiante designados por “Expanscience”, sio uma empresa
francesa fundada em 1950, cuja sede industrial se situa em Epernon, local onde se realizam as
atividades de investigacio e producdo.' A Expanscience carateriza-se como sendo uma
empresa de responsabilidade social, que tem como compromisso promover a saide e bem-
estar dos consumidores, ao mesmo tempo que contribui para o desenvolvimento sustentavel.”
Os principais focos da Expanscience sao a salde da pele e o tratamento da osteoartrite,
contando com duas marcas lider: Mustela e Piascledine 300. A empresa dedica-se ainda ao
desenvolvimento e comercializagdo de ativos de origem natural destinados a industria
cosmética.’

Atualmente, a Expanscience conta com 16 filiais e 90 paises distribuidores, sendo que a
filial Portuguesa existe desde 1977." Em Portugal apenas sio comercializados os produtos
Mustela e Noviderm, no entanto esta filial é distribuidora de Produtos Cosméticos e de
Higiene Corportal (PCHC), Medicamentos e Dispositivos Médicos (DM) produzidos por
outros laboratorios, nomeadamente pelos laboratorios ASEPTA, Grupo Batteur e Prim.
Relativamente a escolha do estagio, inicialmente apenas sabia que pretendia estabelecer
contacto com a area de Assuntos Regulamentares, no entanto estagiar na Expanscience
permitia aliar isso ao contacto com a indlstria cosmética, a qual sempre me despertou
interesse.

O presente relatorio tem como propésito a apresentagao da analise SWOT referente ao
estagio que realizei no departamento de Assuntos Regulamentares da filial Portuguesa dos
Laboratorios Expanscience, no ambito do estagio curricular do Mestrado Integrado em

Ciéncias Farmacéuticas (MICF), durante um periodo de 3 meses.
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Analise SWOT

S

(Strengths)

Condigoes do estagio
Multidisciplinaridade
Variedade de Produtos

Diversidade de tarefas executadas

\'A%

(Weaknesses)

Espacgo limitado
Falta de contacto com o fabricante
Pouco contacto com medicamentos

Realizagao de tarefas por gestao de prioridades

O

Notoriedade da Marca
Conhecimentos adquiridos
Contacto com entidades regulamentares

Conhecimento de eventos externos a empresa

(Opportunities)
Soft-skills
T Concorreéncia
Legislacao
Barreira Linguistica
(Threats) &
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Strengths (Pontos Fortes)
I. Condicdes do estagio

O facto de a filial Portuguesa da Expanscience apenas receber | estagiario por periodo é
sem divida uma vantagem, uma vez que permite um maior acompanhamento, o qual é
fundamental para alguém que nao teve contacto prévio com esta area e com as atividades aqui
exercidas. O ambiente de trabalho é bastante agradavel, todos se mostraram disponiveis para
me ensinar e ajudar na realizagao das tarefas que me foram propostas. A localizagao é também
um ponto forte, uma vez que é central e com grande facilidade de acesso a servigos,

nomeadamente transportes e locais de refeicao.

2. Multidisciplinaridade

A dindmica da empresa (Anexo |) permite contactar com varias areas durante o estagio,

as quais passo a enumerar:

Contacto com o Marketing — A maioria do espago do escritério funciona em open space,

sendo que o departamento de Assuntos Regulamentares partilha o gabinete com o
departamento de Marketing, pelo que o contacto entre os dois é frequente. Este aspeto é uma
grande mais-valia, uma vez que permite a partilha de ideias e conhecimentos entre ambos os
departamentos, fomentando assim o trabalho em equipa. Para além disso, varios materiais
desenvolvidos pelo Marketing (materiais promocionais, tradugao da rotulagem, criagao de
folhetos, expositores, mupis, etc.) necessitam de ser aprovados pela pessoa responsavel dos
Assuntos Regulamentares, pelo que esta partilha do espaco facilita essa aprovagao.
Relativamente ao estagio, foi Util na medida em que pude contactar com o desenvolvimento
de diversos materiais promocionais e informativos, o que me permitiu aprofundar
conhecimentos relativos principalmente a publicidade de produtos cosméticos, consultando a
4

legislacao aplicavel a mesma, nomeadamente o Regulamento (UE) n.° 655/2013 da comissao

e o artigo 20° do Regulamento (CE) n.° 1223/2009 do parlamento europeu e do conselho®.

Contacto com a operagao logistica — Sendo a filial da Expanscience responsavel pela
distribuicao de diversos produtos, a operagao logistica é fundamental para o correto
funcionamento da empresa. Explicaram-me detalhadamente o funcionamento do modelo da
cadeia logistica (Anexo Il), o qual pude verificar na pratica ao longo do estagio. Tive ainda

oportunidade de acompanhar a minha orientadora numa visita ao operador logistico, neste
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caso a Dilofar, e verificar como estavam organizados os produtos e como se procedia a

distribuicao dos mesmos.

Contacto com a comunidade — E fundamental para o bom funcionamento da empresa

estabelecer ligagdo com os profissionais de saude e também com os consumidores. Durante
o periodo de estagio, tive oportunidade de acompanhar o dia de trabalho dos Delegados de
Informagao Médica (DIM), nos quais assisti a formagoes para consumidoras e enfermeiras e
acompanhei ainda na realizagao da visita médica. Outro aspeto a ter em conta é a disposi¢ao
dos lineares nas farmacias, devendo esta ser apelativa e organizada. Como tal, é importante o
trabalho de Merchandising, sendo que o estagio me possibilitou acompanhar Merchandisers na
visita a algumas farmacias (Anexo lll). Tive ainda a possibilidade de colaborar em algumas
formagoes para farmacéuticos, enfermeiras e consumidoras e em outros eventos, como a
Reuniao Pediatrica da CUF descobertas, onde a MUSTELA esteve presente nao so6 na

exposi¢ao, mas também na realizagao de uma apresentagao sobre a pele do bebé e da gravida.

3. Variedade de Produtos

Como referi anteriormente, para além dos produtos fabricados pelos Laboratérios
Expanscience, a filial Portuguesa distribui produtos fabricados pelos laboratorios ASEPTA,
Prim e Grupo Batteur. Este fator permitiu contactar com diversos Produtos Cosméticos,
alguns Dispositivos Médicos, um medicamento e um biocida, na realizagao de tarefas que serao
referidas com mais detalhe no ponto seguinte. Esta variedade tornou o estagio bastante

enriquecedor, uma vez que a legislagao aplicavel a cada categoria apresenta diferencas.

4. Diversidade de tarefas executadas

Para realizar as tarefas que me foram propostas durante o estagio, considerei
particularmente Uteis os conhecimentos adquiridos nas unidades curriculares “Dermofarmacia
e Cosmética” e “Assuntos Regulamentares do Medicamento”. Consequentemente a grande
variedade de produtos distribuidos pela Expanscience, existe uma grande diversidade de

tarefas que pude executar, das quais se destacam as seguintes:

Avaliagao de conformidade dos produtos — A verificagao da embalagem e rotulagem dos

produtos € uma atividade bastante frequente, de forma a conferir que estas se encontram em
conformidade com o que foi aprovado e também com a legislagdo. Neste ambito contactei

com dois procedimentos: Libertagao de “bon a tirer” (BAT) e libertagao de lotes. O primeiro
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realiza-se aquando do langamento de um novo produto ou quando a rotulagem foi sujeita a
alteragoes, sendo que o objetivo é verificar que a rotulagem do produto recebido esta
conforme a ultima versao do BAT aprovada. Para tal, preenche-se um documento denominado
“Formulario de verificagao e libertacao de traducao de BAT”. Relativamente a libertacao de
lotes, esta é realizada cada vez que o operador logistico, a Dilofar, receciona produtos vindos
de Franca, sendo que este envia para os escritorios da Expanscience um exemplar de cada. E
necessario verificar que a rotulagem se encontra em conformidade com o que foi aprovado e
também com a legislagao, preenchendo o “Formulario de verificagdo de conformidade do

produto”.

Adaptacao de materiais ao mercado Nacional — A filial Portuguesa recebe frequentemente

materiais elaborados pela casa-mae, maioritariamente escritos em Francés e Inglés, os quais
necessitam de ser traduzidos para se proceder a utilizagdo dos mesmos no mercado
Portugués. Como tal, realizei algumas tradugdes de rotulagem, conteido de sites, folhetos

informativos, entre outros materiais.

Reclamacoes de qualidade, Cosmetovigilancia e Vigilancia de Dispositivos Médicos — Estes

trés procedimentos sao fundamentais para garantir a seguran¢a dos consumidores e é o
departamento de Assuntos Regulamentares o responsavel por assegurar a sua correta
realizagao. Considera-se um caso de Cosmetovigilancia ou de Vigilancia de DM quando ocorre
algum efeito adverso possivelmente decorrente do uso de um produto cosmético ou
dispositivo médico, respetivamente. Relativamente as Reclamagoes de Qualidade, estas
ocorrem quando o produto aparenta nao estar conforme, mas sem ter ocorrido nenhuma
reagao adversa. Em ambos os casos procede-se a recolha dos dados do reclamante para
posterior contacto, o nome e lote do produto e a descricio da situacio. E ainda importante
recolher o produto e enviar para o fabricante para ser analisado, sendo que nos casos em que
ocorrem efeitos adversos esta andlise é realizada por uma empresa externa para que a

avaliagao do produto seja imparecial.

Colaboracao em formacgoes e eventos — A Expanscience aposta largamente na formagao

de profissionais de saude, estudantes e consumidores. Neste ambito, colaborei na elaboragao
de apresentagoes, nomeadamente na realizagao de casos praticos relativos a utilizagao de
produtos MUSTELA para serem apresentados a atuais farmacéuticos. Tive ainda oportunidade

de colaborar na organizagao do espago em diversas formagoes e eventos e de partilhar a minha
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experiéncia como estagiaria numa apresentacao realizada no ambito de uma aula da unidade

curricular “Cosmetologia” na Faculdade de Farmacia da Universidade do Porto.

Gestao de informagao — Na area de Assuntos Regulamentares é imprescindivel que a

documentacao se encontre devidamente organizada, uma vez que ha iniUmera informagao a
registar. Como tal, tive oportunidade de colaborar na preparagao de dossiers de registo de
protudos, com o objetivo de serem comercializados no mercado de Mog¢ambique. Contribui
ainda no preenchimento de um documento relativamente a colocagao de biocidas no mercado
Portugués e na elaboragao de questoes relativas a manipulagio de PCHC e DM para fins
promocionais, com o objetivo de enviar para a casa-mae. Grande parte da informagao
encontra-se em ficheiros Excel, pelo que muitas vezes introduzi e organizei informagao nos

mesmos, permitindo melhorar o meu dominio desta ferramenta.

Revisao do site MUSTELA — Recentemente, algumas formulagoes sofreram alteragoes,

pelo que o site se encontrava desatualizado e me foi pedido que procedesse a uma revisao do

mesmo.

Reunidces — Tive oportunidade de assistir a varias reunioes, tanto a nivel interno como
também com entidades externas a empresa, nomeadamente no ambito do desenvolvimento

de uma plataforma e-learning para profissionais de saude.

Weaknesses (Pontos Fracos)
|. Espaco

Uma vez que o departamento de Assuntos Regulamentares trabalha em open space com
o Marketing, apenas era possivel trabalhar nesse espago quando alguém desses departamentos
nao estava presente, uma vez que nao havia possibilidade de colocar mais uma secretaria de
trabalho. Como tal, a maior parte do tempo estive noutro gabinete com colaboradores do
departamento financeiro, o que por vezes dificultou o acompanhamento de algumas atividades

dos Assuntos Regulamentares e da Formagao.

2. Falta de contacto com o fabricante

Uma vez que a sede dos Laboratorios Expanscience se situa em Franga, nao houve

possibilidade de contactar com as areas de investigagao e produgao.
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3. Pouco contacto com medicamentos

A Expanscience apenas é responsavel pela distribuicao de um medicamento, o Champo
Parasidose, o qual ja se encontra no mercado ha algum tempo, pelo que praticamente nao
contactei com legislagao e procedimentos relativos a medicamentos nem presenciei nenhuma

situagao de Farmacovigilancia.

4. Realizacdo de tarefas por gestao de prioridades

Uma vez que o numero de colaboradores é um pouco insuficiente para o volume de
trabalho, torna-se necessario recorrer a uma gestao de prioridades, o que por vezes leva ao
esquecimento de determinadas tarefas que ficam pendentes a medida que vao surgindo outras

mais urgentes.

Opportunities (Oportunidades)
I. Notoriedade da Marca
Sendo a MUSTELA uma marca lider em dermocosmética infantil e da gravida e que esta

presente no mercado ha varios anos, foi uma excelente oportunidade adquirir conhecimentos

e fazer parte da equipa da Expanscience.

2. Conhecimentos adquiridos

Tendo em conta os produtos que a empresa distribui, tive oportunidade de contactar
multiplas vezes com a legislagcao aplicavel a Produtos Cosméticos e Dispositivos Médicos, o
que foi pouco abordado ao longo do curso, pelo que considero que os conhecimentos que
adquiri no estagio a esse nivel sao enriquecedores.

Considero ainda que foi Util para o estidgio em Farmacia Comunitaria o que aprendi nas
varias formagoes Expanscience a que pude assistir, as quais forneciam informagoes nao so6
sobre os produtos, mas também sobre as situagdes em que sio recomendados e

principalmente sobre as problematicas da pele do bebé e da gravida.

3. Contacto com entidades regulamentares

Tive oportunidade de estar presente numa reuniao com a Presidente da Associagao dos
Industriais de Cosmética (AIC), a qual foi muito enriquecedora a nivel da interpretagao de

alguns pontos da legislagao que suporta a introdugao de PCHC no mercado Portugués.
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4. Conhecimento de eventos externos a Expanscience

Tomei conhecimento, a partir de colaboradores da empresa, da ocorréncia de eventos
relacionados com a area, dos quais tive oportunidade de assistir a uma conferéncia relativa ao
novo Regulamento da Protegao de Dados (RGPD), organizada pela Secgao Regional do Sul e
Regices Autonomas da Ordem dos Farmacéuticos e de estar presente no COSMETINNOV
2018 — V Congresso da Sociedade Portuguesa de Ciéncias Cosmetologicas (SPCC). No final
do estagio foi-me solicitado que realizasse uma apresentagao em que resumia aquilo que
aprendi no COSMETINNOYV, uma vez que mais ninguém da empresa teve oportunidade de

estar presente.

5. Soft-Skills

A realizagao das adaptagoes de documentos para Portugués e o contacto com a sede da
Expanscience permitiram-me melhorar o dominio da Lingua Inglesa e aprender um pouco da
Lingua Francesa. A integragao num novo meio de trabalho é sempre um desafio a nivel das
relagoes interpessoais, pelo que o estagio contribuiu também para a minha evolucao a esse
nivel. A capacidade de organizagao também foi algo que penso ter melhorado ao longo desta

experiéncia.

Threats (Ameacas)
I. Concorréncia

O mercado de PCHC ¢ bastante competitivo, sendo que ultimamente varias marcas tém
apostado nos produtos para bebé, levando a uma maior indecisao por parte do consumidor
no momento da compra. Como tal, torna-se imperativo uma maior aposta nas campanhas de

Marketing, por forma a competir com a restante oferta disponivel no mercado.

2. Legislacao

Existe alguma dificuldade na interpretagao e aplicagao de alguns aspetos da legislagao de
PCHC e de DM. Uma questao pratica com que tive oportunidade de contactar foi o facto de
existir alguma falta de informagao relativamente a manipulagio de DM e PCHC para fins
promocionais, nomeadamente o acoplamento de dois produtos com uma etiqueta, a colocagao
de produtos num display, etc., nao sendo claro quem pode proceder a essa manipulagao e que
tipo de autorizagao necessita de possuir. Ainda relativamente aos PCHC, a utilizagao de

determinados claims é também uma questio polémica, no entanto tém vindo a surgir
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documentos no sentido de orientar a interpretacio do Regulamento (EU) n.° 655/2013* e

melhor definir o que é ou nao aceitavel do ponto de vista regulamentar-.

3. Barreira Linguistica

A lingua Francesa é a mais utilizada na comunicagao com a sede e nos materiais que de
la provém (videos, apresentagoes, etc.). Uma vez que nao domino a lingua, por vezes era dificil

compreender alguma informagao.

Conclusao

O campo de atuagao do farmacéutico é vasto, pelo que é praticamente impossivel
contactar com todas as areas. Porém, penso que a integragao deste tipo de estagios no
percurso curricular € uma mais-valia, uma vez que possibilita o contacto com realidades menos
conhecidas quando comparadas com o exercicio da profissao em Farmacia Comunitaria, por
exemplo. Como tal, considero que a experiéncia de estagiar nos Laboratérios Expanscience
foi muito positiva, o que pode ser verificado pelo elevado nimero de pontos fortes e
oportunidades enumerados, comparativamente aos pontos fracos e ameagas.

Durante o estagio foram Uteis os conhecimentos adquiridos nas unidades curriculares
“Assuntos Regulamentares do Medicamento” e “Dermofarmacia e Cosmética”. Contudo,
considero que os PCHC e DM poderiam ser abordados com mais detalhe no plano de estudos
de MICF. Na minha opiniao, a unidade curricular “Dispositivos Médicos” deveria ser
obrigatoria, uma vez que sao inUmeras as areas em que o farmacéutico contacta com DM e
com a legislagao aplicavel aos mesmos.

O periodo de estagio (3 meses) nao permite adquirir autonomia na realizagao de todas
as tarefas, no entanto creio que é o suficiente para adquirir nogoes relativamente ao dia-a-dia
de quem trabalha em determinada area, permitindo saber se é algo em que gostariamos de
trabalhar no futuro.

Por fim, este estagio foi sem duvida enriquecedor a nivel curricular e acredito que os
conhecimentos adquiridos serao Uteis no futuro, no qual espero voltar a ter oportunidade de
contactar com a industria cosmética, nomeadamente nas areas de Assuntos Regulamentares

e Marketing Farmacéutico.
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Anexos

Anexo | - Organigrama da Filial Portuguesa dos Laboratdrios Expanscience.

Responsavel da Filial

Diretor Técnico/
Responsével Responsavel Responsavel Responsével
Marketing Formacdo e Assuntos Comercial Financeiro
Regulamentares

Digital Gestores de Produto Equipa Comercial Servigo ao Cliente

Visita Médica Faturacdo

Formadores/ o
_ Logistica
Merchandisers

Anexo Il - Modelo da Cadeia Logistica da Filial Portuguesa dos Laboratérios Expanscience.

Produtos:
Lab. Expanscience
Grupo Batteurs

Materias Promocionais
Produtos N&o Vendaveis

ASEPTA (Expositores, Brindes,

Vouchers, etc.)

Prim

Laboratérios Expanscience

Filial Portuguesa Manipulagédo

Mercado Nacional: Exportacio Protocolos,
Farmacias P ¢ Atividades

Armazenistas
GMS

Promocionais,
Equipa, Apoios
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Anexo Il - Atividades de merchandising.

A EFICACIA DERMATOLOGICA
NOS SEUS PES TODO O ANO
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RELATORIO DE ESTAGIO EM FARMACIA COMUNITARIA

-+

FARMACIA OUDINOT

Orientadora: Dr.? Carolina Pinheiro



Resumo

O presente relatério tem como objetivo descrever e avaliar o estagio curricular em farmacia
comunitaria que realizei na Farmacia Oudinot durante cerca de 4 meses. Sao abordadas as
atividades desenvolvidas, bem como as dificuldades sentidas e as competéncias adquiridas,
através de uma reflexao sobre os varios pontos fortes, fracos, oportunidades e ameagas
(andlise SWOT). Para além disso, foram incluidos alguns casos praticos com os quais me

deparei durante o estagio.

Palavras-Chave: relatério de estigio; estagio curricular; farmacia comunitéria; farmécia

oudinot.

Abstract

The aim of this report is to describe and evaluate the curricular internship | held in the
community pharmacy “Farmacia Oudinot” for 4 months. The report addresses the activities
performed, as well as the difficulties experienced and the acquired skills, through a reflection
on the various strengths, weaknesses, opportunities and threats (SWOT analysis).

Additionally, it includes some practical cases which | found interesting during the internship.

Ke)’WOFdSZ internship report; curricular internship; community pharmacy; pharmacy

Oudinot
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Abreviaturas

MICF — Mestrado Integrado em Ciéncias Farmacéuticas
MNSRM — Medicamento Nao Sujeito a Receita Médica
MSRM — Medicamento Sujeito a Receita Médica

PVP — Preco de Venda ao Publico

RGPD — Regulamento Geral da Protegao de Dados
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Introducao

O presente relatério tem como objetivo a realizagdo de uma andlise SWOT relativa ao
estagio realizado em Farmacia Comunitaria no ambito da unidade curricular “Estagio
Curricular”. Esta unidade curricular é sem ddvida imprescindivel, uma vez que a pratica é
fundamental para consolidar os conhecimentos tedricos adquiridos ao longo destes 5 anos.
Optei por realizar este estagio na Farmacia Oudinot, em Aveiro, uma vez que fica situada
relativamente perto de onde resido e tinha recebido bom feedback de colegas que la
estagiaram anteriormente.

A Farmacia Oudinot foi fundada em 1958 na Rua Engenheiro Oudinot, no entanto em
2016 mudaram de instalagoes, encontrando-se atualmente no n.°145 da Avenida Dr. Lourengo
Peixinho. As atuais instalagoes da Farmacia Oudinot sao bastante amplas, o que permite ter
um elevado niumero de produtos de salde acessiveis ao publico, como por exemplo produtos
pertencentes as sec¢oes de puericultura, higiene oral, dermocosmética, nutricao e dietética,
primeiros socorros e dispositivos médicos. Atras dos balcoes de atendimento situam-se alguns
Medicamentos Nao Sujeitos a Receita Médica (MNSRM) e Suplementos Alimentares. Ainda na
zona acessivel ao publico, a farmacia dispoe de dois gabinetes de atendimento para a prestagao
de servicos de saude, nomeadamente medicao da pressao arterial, glicémia, colesterol total,
colesterol HDL, triglicerideos, acido Urico e hemoglobina. Procede-se ainda a administragao
de algumas vacinas e medicamentos injetaveis nestes gabinetes. Relativamente ao back-office,
este é constituido pelo gabinete de diregao técnica, laboratorio, armazém e zona de rececao
de encomendas.

Para além da Diregao Técnica, que pertence a Dr.* Mariana Lopes Pinho, a equipa da
Farmacia Oudinot é constituida por cinco farmacéuticos, dois técnicos de farmacia e uma

auxiliar.
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Analise SWOT

S

(Strengths)

Integracao

Organizagao interna

Plano de estagio

Realizagao de tarefas no back-office

Prestacao de Servigos Farmacéuticos
Preparagao de Medicamentos Manipulados e re-
constituicao de Preparagoes Extemporaneas
Contacto com o receituario

Dispensa de medicamentos para instituigoes de
agao social

Atendimento ao publico e Aconselhamento Far-

macéutico

\'A%

(Weaknesses)

Escasso conhecimento de nomes comerciais
Escasso conhecimento das posologias
Dificuldade na interpretagao de Receitas Manuais
Formagcao insuficiente em Produtos de Saude
Formagcao insuficiente em Medicamentos Veteri-
narios

Inseguranga no atendimento

O

(Opportunities)

Participagao em iniciativas de promogao para a
salde

Formacgoes externas e internas

T

(Threats)

Medicamentos Esgotados
Novo Regulamento Geral da Prote¢ao de Dados
Locais de Venda de MNSRM

Incompreensao dos utentes perante restrigoes

na dispensa de MSRM
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Strengths (Pontos Fortes)
l. Integracao

Considero que a integragao foi excelente, sendo que todos os colaboradores se
mostraram sempre disponiveis para me ensinar e ajudar naquilo que precisasse. E de salientar
que todos os elementos da equipa possuem um elevado sentido de responsabilidade social
como profissionais de saude, o que considerei particularmente motivador para o desempenho

das minhas fungdes corretamente.

2. Organizacao Interna

Um dos aspetos que considerei bastante positivo foi a dindmica interna da equipa da
Farmacia Oudinot. Diferentes tarefas como por exemplo a leitura de e-mails, realizagao de
encomendas, preparagao de manipulados, controlo da temperatura e humidade, fornecimento
de medicagao a instituigoes de agao social, entre outras, estao delegadas por forma a que cada
um tenha as suas responsabilidades, no entanto todos tém conhecimentos para realizar as
diversas atividades na auséncia do seu responsavel. Para além disso, estavam estabelecidos
procedimentos claros que descreviam como realizar determinada tarefa, alguns estavam
inclusive colocados na parede na zona de recegao de encomendas ou no laboratério, o que

facilitava a sua consulta quando necessario.

3. Plano de Estagio

O estagio decorreu de forma sequencial e organizada, comegando por um periodo em
que apenas realizava tarefas no back-office, passando para a prestagao de alguns servigos
farmacéuticos e por fim para o atendimento ao publico. Foi-me possivel realizar as mais
diversas atividades do dia-a-dia de um colaborador de Farmacia Comunitaria, as quais serao
abordadas individualmente ainda nesta secgao, uma vez que todas constituem pontos fortes

para a minha aprendizagem durante o estagio.

4. Realizacdo de tarefas no back-office

Num periodo inicial apenas contactava com as atividades do back-office, nomeadamente a
rececao de encomendas e organizagao dos medicamentos. Este periodo de adaptagao foi
fundamental para me familiarizar com alguns nomes comerciais e indicagoes terapéuticas, bem
como para saber onde se localizavam os diversos produtos na farmacia. Considero ainda que
foi Gtil para aprender a utilizar o Sifarma 2000®, sistema utilizado pela Farmacia Oudinot nas

atividades diarias da farmacia.
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No ambito do trabalho realizado no back-office, considero que foi util a unidade curricular
“Organizagao e Gestao Farmacéutica”, a qual me permitiu compreender a forma como os
produtos se encontram dispostos, nao sé no armazém como também na zona acessivel ao
publico. Cada produto tem uma localizagao definida e todos devem ser arrumados de acordo
com a regra “first-expire, first-out”, isto é, aqueles que tém o prazo de validade mais curto
devem ficar mais acessiveis para que sejam vendidos primeiro. Para além disso, todos os meses
€ emitida uma listagem com os produtos cuja validade expira nos trés meses seguintes, sendo
que esses sao segregados e posteriormente devolvidos ao fornecedor.

Embora a rececao de encomendas e organizagao de medicamentos constituam grande
parte do trabalho realizado no back-office, este abrange outras tarefas, como por exemplo
reportar reclamagoes ou inconformidades aos fornecedores, bem como a realizagio de

devolugoes e regularizagao das mesmas por nota de crédito ou por outros produtos.

5. Prestacdo de Servicos Farmacéuticos

De acordo com o Decreto-Lei 307/2007', de 31 de Agosto, “As farmacias podem prestar
servigos de promogao da salide e do bem-estar dos utentes”. Praticamente desde o inicio do
estagio tive oportunidade de prestar servicos farmacéuticos como medigao da pressao arterial
e de alguns parametros bioquimicos, nomeadamente glicémia, colesterol total, colesterol HDL
e triglicerideos. Previamente a realizar estes testes nos utentes, tive a oportunidade de treinar
com outra estagiaria, praticando as medigdes uma na outra.

O setor farmacéutico recentemente teve de se adaptar as novas necessidades dos
consumidores e uma das formas de o fazer é através da prestagao de servigos outrora nao
convencionais, nomeadamente consultas de nutricao, que no caso da Farmacia Oudinot
ocorriam todas as segundas-feiras e podiam ser frequentadas por qualquer utente mediante

marcagao prévia.

6. Preparaciao de Medicamentos Manipulados e reconstituicao de Prepara-
coes Extemporaneas

A Farmacia Oudinot prepara alguns manipulados mais comuns, sendo que assisti a
preparagao de um xarope de trimetropim, de um alcool boricado, de uma solu¢ao de minoxidil
em combinagao com um shampoo existente no mercado (ioox), entre outros. Numa fase final
do estagio, tive oportunidade de realizar eu propria dois manipulados, sob supervisao de uma

farmacéutica, nomeadamente uma vaselina salicilada a 2% e uma pomada de enxofre a 6%.
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A realizagio dos manipulados é feita de acordo com a Portaria n.° 594/2004% de 2 de
Junho, que aprova as boas praticas a observar na preparagao de medicamentos manipulados
em farmacia de oficina e hospitalar. A farmacia dispoe de exemplares da Farmacopeia
Portuguesa e do Formulario Galénico Portugués para consulta previamente a preparagao de
um medicamento manipulado. Possui também impressas as fichas de preparagao dos
manipulados (Anexo |) anteriormente preparados e ainda a portaria acima referida, bem como
a Portaria n.° 769/2004°, de | de Julho, que estabelece como deve ser calculado o preco de
venda ao publico dos medicamentos manipulados por parte das farmacias. No sentido de
agilizar o processo de preparagao de medicamentos manipulados e respetivo registo, existem
arquivados no computador da farmacia modelos das fichas dos manipulados mais
frequentemente preparados e folhas de célculo para determinar o respetivo preco de venda
ao publico (PVP), de forma a serem facilmente alterados de acordo com o manipulado que se
estava a preparar sem ser necessario criar um ficheiro de raiz. Outro passo fundamental
aquando da preparagao de medicamentos manipulados ¢ a elaboragao do rétulo, o qual deve
ser devidamente alocado a embalagem do medicamento e deve também constar na ficha de
preparacio do manipulado. E de notar que os conhecimentos adquiridos na unidade curricular
“Farmacia Galénica” foram cruciais para melhor compreender a preparagao dos
medicamentos manipulados e a burocracia inerente.

Para além da preparagaio de medicamentos manipulados, o laboratorio era
frequentemente utilizado para a reconstituicao de preparagoes extemporaneas.

Tanto para os medicamentos manipulados como para as preparagoes reconstituidas,
aquando da dispensa, alertava o doente para o prazo de validade, forma de conservagao,

posologia e, quando aplicavel, para agitar antes de utilizar.

7. Contacto com o receituario

Ainda antes de iniciar o atendimento ao publico, pude assistir ao fecho do més, altura em
que todas as receitas sao devidamente separadas para enviar para os respetivos organismos
de comparticipagao. Este aspeto foi Util para contactar com receitas manuais e também com

os regimes de comparticipagao mais comuns.
8. Dispensa de medicamentos para instituicdes de acao social

Uma instituicao de agao social envia semanalmente para a Farmacia Oudinot as receitas

com a medicagao que necessitam. Desde o inicio do estagio tive oportunidade de fazer a
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dispensa desta medicagao, o que se revelou bastante Util para contactar com varias receitas

eletronicas previamente a iniciar o atendimento ao publico.

9. Atendimento ao publico e Aconselhamento Farmacéutico

Este foi sem dlvida o ponto mais desafiante do estagio em Farmacia Comunitaria, nao sé6
pela necessidade de estabelecer uma boa comunicagao com os utentes, mas principalmente
pelos conhecimentos que sdo necessarios para realizar um bom aconselhamento, tanto na
dispensa de Medicamentos Sujeitos a Receita Médica (MSRM) mediante prescrigao, como na
venda de MNSRM e outros produtos de salde.

Um aspeto importante prende-se com a realizagao das perguntas certas ao utente, as
quais por vezes parecem Obvias, mas com o nervosismo dos primeiros atendimentos
facilmente sao esquecidas. Esta é uma situagcao que nao deve acontecer, pelo que os outros
colaboradores procuravam ajudar-me nesse aspeto. Aquando da dispensa de uma prescri¢ao
médica, questionava sempre o utente se a medicagao era para si e se era a primeira vez que a
ia utilizar. Ainda que nao fosse medicagao nova para o utente, procurava confirmar que este a
tomava de forma correta, principalmente no caso de utentes polimedicados. No caso da
indicagao farmacéutica de MNSRM e Suplementos Alimentares questionava o utente se estava
a tomar alguma medicagiao e tentava também perceber exatamente quais os sintomas que
pretendia tratar.

No ambito do atendimento ao publico pude aplicar conhecimentos de varias unidades
curriculares, nomeadamente “Farmacologia 1”7, “Farmacologia II”, “Farmacoterapia” e
“Intervencao Farmacéutica em Auto-cuidados de Salde e Fitoterapia”. Também a unidade
curricular “Deontologia e Lesgislagado Farmacéutica” me transmitiu nogoes importantes para

o exercicio das funcdes do farmacéutico no atendimento.

Weaknesses (Pontos Fracos)
|I. Escasso conhecimento de nomes comerciais

Embora no periodo passado no back-office tenha contactado com inimeros medicamentos
e respetivos nomes comerciais, uma das maiores dificuldades que senti no atendimento ao
balcao foi associar determinado nome comercial a respetiva substincia ativa e indicagao
terapéutica. Enquanto que na dispensa de MSRM mediante prescrigao eletronica o processo
ficava facilitado uma vez que o proprio sistema continha toda a informagao necessaria, no caso

das prescrigoes manuais ou quando me solicitavam MNSRM e outros Produtos de Salde,
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muitas vezes nao compreendia o nome por nao estar familiarizada com ele. Esta questao
melhorou com a pratica e durante o estagio também consegui tornar mais agil a pesquisa

quando nao sabia de que medicamento se tratava ou qual a sua indicagao terapéutica.

2. Escasso conhecimento das posologias

Outro desafio com que frequentemente me deparei prende-se com as posologias tanto
dos MSRM como dos MNSRM. Mais uma vez, no caso das receitas eletronicas temos acesso
a informagao das posologias indicada pelo médico, quer seja na guia de tratamento, no caso
das receitas eletrénicas materializadas, ou no proprio sistema apos a introdugao dos codigos
no caso das desmaterializadas. Aquando a dispensa das receitas manuais muitas vezes nao
compreendia a posologia indicada, pelo que tinha de consultar outros colaboradores para me
certificar que transmitia a informagao correta ao utente. Em situagoes de dispensa de MNSRM
por indicagao farmacéutica, muitas vezes tinha de consultar a embalagem ou o folheto

informativo no sentido de saber qual a posologia que deveria ser seguida.

3. Dificuldade na interpretacao de receitas manuais

As receitas manuais constituiram também uma dificuldade, uma vez que, como ja referi
anteriormente, nem sempre compreendia o nome dos medicamentos, bem como a posologia
indicada. Para além disso, é necessario estar com bastante aten¢ao ao conferir todos os
elementos a confirmar, nomeadamente a vinheta do prescritor, respetiva assinatura,
identificacdo da excegio, validade da prescrigio e nimero de embalagens prescritas.* Ao inicio
sentia bastante inseguranga na dispensa destas receitas, no entanto foi algo que melhorou ao
longo do estagio, embora continuasse por vezes a preferir confirmar com algum colega se

estava a realizar a dispensa corretamente.

4. Formacao insuficiente em Produtos de Saude

O setor farmacéutico tem vindo a adaptar-se as novas necessidades dos consumidores,
nomeadamente através do aumento da oferta de Produtos de Saude. Senti dificuldade em
algumas categorias destes produtos, principalmente na Puericultura, a qual considero que nao
esta devidamente abordada no plano de estudos do Mestrado Integrado em Ciéncias
Farmacéuticas (MICF) e sao produtos cada vez mais procurados nas farmacias, uma vez que
estas transmitem uma certa confianga aos utentes devido ao aconselhamento prestado, o que

nao ocorre num supermercado nem mesmo numa parafarmacia.

31



5. Formacao insuficiente em Medicamentos Veterinarios

Durante o estigio senti bastante inseguranga aquando do aconselhamento de
Medicamentos Veterinarios, sobre os quais as pessoas fazem frequentemente varias questoes.
Ainda que seja transmitida alguma informagao relativa a esta categoria de medicamentos na
unidade curricular “Preparagoes de Uso Veterinario”, considero que apenas uma unidade
curricular nao é suficiente para consolidar estes conhecimentos, uma vez que a oferta de
produtos é cada vez maior. Ao longo do periodo de estagio procurei aprender mais com os
outros colaboradores da farmacia sobre este tema, por forma a ser capaz de aconselhar

devidamente estes produtos sem necessitar de ajuda.

6. Inseguranca no atendimento

Devido as lacunas de conhecimento supramencionadas, por vezes niao apresentava a
confianga necessaria durante determinados atendimentos, o que levava a alguma
descredibilizagao por parte do utente. No entanto, também este aspeto foi sendo mitigado no

decorrer do estagio a medida que ia praticando.

Opportunities (Oportunidades)
|. Participacao em iniciativas de promocao para a saude

A Farmacia Oudinot adere frequentemente a iniciativas de promogao para a saude, sendo
que eu e outra colega estagiaria tivemos oportunidade de participar em trés atividades. Logo
na primeira semana de estagio fomos convidadas a participar num rastreio que se realizou fora
da farmacia e no qual medimos a Pressao Arterial, a Glicémia e também o indice de Massa
Corporal. Seguiu-se um rastreio semelhante, mas desta vez no interior da farmacia e para o
qual nos foi pedido que elaborassemos um folheto (Anexo lll) para publicitar a atividade. Por
fim, representamos a farmacia numa Feira da Saide numa escola na zona de Aveiro, evento
para o qual também elaboramos diversos folhetos (Anexo V), desta vez de carater

informativo.

2. Formacoes Externas e Internas

Foram varios os momentos de formagao ao longo do estagio, tanto em situagoes em que
os delegados se dirigiam a farmacia para apresentar novos produtos, como quando nos
dirigiamos a formacgoes especificas de determinado laboratorio. Estas formagdes foram
bastante uUteis, uma vez que muitas foram direcionadas para Produtos de Saude e MNSRM,

nomeadamente Medicamentos Veterindrios, o que permitiu colmatar em parte a lacuna de
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conhecimentos nestas areas. Outra forma de assistir a formagoes é através de plataformas
online, sendo que realizei por esse meio uma formagao sobre a aplicagao do Regulamento

Geral da Protecio de Dados (RGPD)®, um tema que est4 bastante em voga neste momento.

Threats (Ameacas)
I. Medicamentos esgotados

Esta é uma realidade que nao tinha nogao antes de iniciar o estagio em Farmacia
Comunitaria. Foram varias as situagoes que presenciei de produtos que estavam esgotados a
nivel dos laboratorios fabricantes e consequentemente dos fornecedores. Enquanto que por
vezes existiam substitutos desses medicamentos, noutros casos nao e notava-se uma certa
falta de compreensao por parte dos utentes relativamente ao farmacéutico nio conseguir

solucionar a questao.

2. Novo Regulamento Geral da Protecdo de Dados (RGPD)

Embora o objetivo deste regulamento seja a prote¢io dos dados dos consumidores®, veio
causar alguma agitagao no setor, uma vez que as farmacias lidam com varios dados pessoais.
Situagoes como consultar o histérico de compras do utente no sentido de saber qual o
medicamento habitual quando ele nao se recorda, com o intuito apenas de melhorar o
atendimento e satisfazer o utente, podem ficar comprometidas com a aplicagao do novo

regulamento.

3. Locais de Venda de MNSRM

Com a abertura de varias parafarmacias e outros locais de venda de MNSRM, as farmacias
tiveram de se adaptar, nomeadamente aumentando a oferta em diversos Produtos de Saude.
Vejamos o caso particular da Wells, esta cadeia tem um enorme poder de compra pelo que
tende a praticar precos mais baixos, sendo que as farmacias tém de competir com esses

precos, reduzindo as suas margens, para nao perder os clientes.

4. Incompreensio dos utentes perante restricoes na dispensa de MSRM

Sao inumeras as vezes que um utente se dirige a farmacia para solicitar algo sujeito a
receita médica, principalmente quando sao situagoes recorrentes, como € o caso da utilizagao
de antibiéticos nas infecbes urinarias ou de anti-inflamatérios como o Brufen® 600 ou o
Nimed® que alegam ja ter tomado anteriormente para determinada situagido. Nota-se uma

grande incompreensao por parte dos utentes quando é negada a dispensa, sendo que é
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necessario todos trabalharmos no sentido de alertar as pessoas para o uso racional do
medicamento e procurar solucionar as questoes com MNSRM ou quando necessario explicar

pacientemente aos utentes a necessidade de consultarem um médico.

Casos praticos

Caso 1l

Senhor com cerca de 40 anos que se queixava de diarreia e dor de estomago e pediu
Imodium Rapid®. Questionei se tinha febre, ao que ele respondeu que tinha tido no dia
anterior. Expliquei que os sintomas eram compativeis com uma gastroenterite e que nesses
casos nao é desejavel parar a diarreia, uma vez que esta atua como um mecanismo de
desintoxicagao do organismo. Referi a importancia de medidas nao farmacologicas como beber
4gua ou outros liquidos para se manter hidratado. Sugeri o Dioralyte® com o objetivo de repor
agua e eletrdlitos que sao eliminados em grande quantidade nos episddios diarreicos.
Aconselhei ainda a toma de UL-250° cépsulas, que contém Saccharomyces boulardii, um
probiético que vai ajudar a restabelecer a fungio intestinal®. Indiquei também um inibidor da
bomba de protdes, neste caso o Proton® com o objetivo de diminuir o desconforto a nivel
do estomago. Por fim, alertei que deveria consultar um médico no caso de nao haver melhoria

dos sintomas em cerca de 3 dias.

Caso lll

Mulher que se dirigiu a farmacia com a filha de 4 anos com varicela, referindo que foi ao
médico e que lhe foi prescrito Ben-U-Ron® xarope para o caso de ter febre e também Aerius®
xarope para aliviar o prurido. Embora ja estivesse a utilizar o Aerius®, a menina continuava
com bastante prurido e a mae procurava algo principalmente para aliviar este sintoma. Referi
que o prurido podia ser aliviado com recurso a banhos de agua morna e recomendei a

aplicagio de Pruriced Gel® que contém calamina, a qual possui uma agio calmante. Sugeri ainda

o Cytelium® spray, com o objetivo de secar as lesdes e assim facilitar a sua cicatrizagio.

Caso IV

Mulher com cerca de 40 anos que se dirigiu a farmacia com prescricio de Amoxicilina +
Acido Clavulinico 875/125 e em conversa referiu que no seu caso a toma de antibioticos
tende a ter como consequéncia o aparecimento de candidiase vaginal. Perante esta afirmacao,
sugeri-lhe que experimentasse utilizar como prevenciao o Woman ISDIN Isadin Plus®, cipsulas
moles vaginais que contém na sua composi¢ao probioticos, neste caso Lactobacillus plantarum,

com o objetivo de restaurar o equilibrio da flora vaginal e normalizar o pH, devolvendo a sua

34



capacidade de protegao. Para além disso, as capsulas tém uma acao hidratante, calmante e
lubrificante, aliviando o prurido. A embalagem traz 10 capsulas vaginais e expliquei que devia
utilizar uma capsula por dia durante 6 dias e depois | capsula por semana durante 4 semanas,
devendo a capsula ser aplicada sempre ao deitar. Alertei ainda para o facto de que as capsulas

devem ser conservadas no frigorifico para que mantenham as suas propriedades’.

Conclusao

O farmacéutico atua como elo de ligagao entre o medicamento e o doente,
desempenhando um papel fundamental no sentido de assegurar a correta utilizagao da
terapéutica, por forma a garantir a seguranca e eficacia da mesma.

E de salientar que o consumidor de hoje em dia é cada vez mais exigente devido a vasta
informagao que se pode encontrar nos diferentes meios de comunicagao, pelo que temos de
estar preparados para responder as mais diversas questoes sobre os medicamentos e outros
produtos de saude e nao devemos inibir-nos de pesquisar quando nao sabemos.

A frequéncia do estagio foi de cerca de 4 meses, tempo esse que considero ter sido
suficiente para consolidar os conhecimentos adquiridos ao longo dos 5 anos de estudos
comtemplados no plano de MICF. No entanto, sao inumeros os medicamentos e produtos de
salude disponiveis, pelo que seria necessirio bastante mais tempo para me sentir
verdadeiramente autonoma. Desta forma, é imprescindivel que a busca pelos novos
conhecimentos nao termine por aqui, devendo a aprendizagem ser um processo continuo ao
longo da vida profissional, sendo que nos cabe a nés, como futuros farmacéuticos, prestigiar

o bom nome da profissao através da prestagao de servigos de exceléncia.
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Anexos

Anexo | - Exemplo de uma ficha de preparagido de manipulados.




Anexo Il - Inaladores utilizados para demonstragao.
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Anexo Il - Folheto elaborado para rastreio na Farmacia Oudinot.

f

Sabia que..

Em Portugal existem dois milhées de
hipertensos, dos quais apenas:

- 50% sabe que sofre desta patologia

- 25% é medicado

- 11% tem a tensiio efetivamente controlada

A hipertensio arterial ocorre quando o
s:lngue exerce uma rOl'l;:l EXCE!Si\'Zl sohre as
artérias de forma continuada ao longo do
tempo.

Quais os fatores de risco?
= Tabagismo

- Diabetes

- Excesso de peso

- Antecedentes familiares
- Stress

Quais as consequéncias a longo prazo?

- = Doenga cardiaca
| -AVC

- Insuficiéncia Renal
- Glaucoma

Evolui sem sintomas, mas com riscos...
...por Isso o ideal é prevenir

Quais as medidas de prevengio?

- Alimentagio saudivel (maior consumo de
legumes e frutas e menor ingestio de

gurdu ras e sal)

- Moderagio do consumo de dlcool e café

-Atividade fisica regular
~ ,
Fo & K
® L
- Com a ajuda da sua farmicia, vigiar com

regularidade diversos fatores de risco (medir a
tensiio, glicémia, colesterol...)

Quais os cuidados a ter com a medicagio?
- Cumprir as doses e horirios indicados pelo
médico

- Nio iniciar nem interromper a terapéutica
por iniciativa prépria (Estes medicamentos
niio curam a hipertensio arterial, pelo que se
deixar de os tomar os valores sobem
novamente)

- Existem alguns medicamentos e produtos
naturais que podem alterar os valores da
pressio arterial, pelo que aquando da
aquisigio destes produtos deve informar o
profissional de saide que é hipertenso.

-~

B
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Anexo 1V - Folhetos elaborados no ambito da feira da saude.

SOCORRO,

TENHO ACNE!

Sabias que... ?

A acne afeta 85 a 100% da populagdo em “
algum momento da sua vida

Com a acne surgem ’JO!“’DS negros ou
“borbulhas”, muitas vezes logo no rosto!
Importa tratar o mais cedo possivel para nao
ficarem marcas e para te sentires bem
contigo préprio! L)

0 aparecimento de acne na adolescéncia:

Malor produgao
# bortcass Aumento da produgao de gordura
pelas glandulas sebiceas e
acumulagao de células mortas
Poros entupidos
(comeddes) Proliferagio

bacteriana

Aparecimento de "borbulhas” e
irritagio da pele

Formas de manifestagio da acne:

- Comeddes abertos (pontos brancos)

- Comedaes fechados (pontos negros)

- Pépulas (saliéncias vermelhas)

- Plstulas (espinhas)

- Nédulos (saliéncias maiores, sélidas e
dolorosas)

- Lesbes quisticas (n6dulos de contetido
purulento)

Para além do rosto, pode haver
outras zonas afetadas...

e"e
y

FARMACIA OUDINOT

Avenida Dr. Lourenco Peixinho 145,

Aveiro.
Tel: 234423644
— C—
2 =)

~

=OR
Quais os cuidados a ter?

De manha e a noite em todo o rosto

- Limpar e tonificar a pele com produtos
para pele oleosa/acneica (d4gua micelar, gel,
espuma).

- Hidratar, regular a produgéo de gordura e
acalmar a pele com produtos oil free.

Na zona a tratar

- Aplicar um produto com agéo purificante e
que reduza a proliferagdo bacteriana.

- Disfargas as lesoes (existem lapis e sticks
corretores, bem como cremes com cor)
Consultar um dermatologista

- Pode ser necessario um tratamento mais
especifico, com recurso a medicamentos.

Proibido espremer!

Espremer as borbulhas pode deixar
marcas no rosto, que demoram ainda
mais a desaparecer.

0 sol engana!

0 bronzeado disfar¢a a acne, mas seca a pele
levando a que seja produzida ainda mais
gordura. Todos os dias de manha deves
aplicar protetor solar! Existem protetores oil
free, com formulagées adequadas para pele
oleosa.
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% Baga e dspera

% Por vezes com descamagio
e/ou vermelhidao

% Sensacio de repuxar apés o
banho

% Poros ndo visiveis

Supesti de Kitaal

Agua Micelar
ou
Leite de Limpeza + Ténico

+
reme Hidratante/Nutritivo Textura Rica
+

Mascara Hidratante (1 a 2x por semana)

| B

e"e
.

FARMACIA OUDINOT

Avenida Dr. Lourengo Peixinho 145,
Aveiro.

el oNowmal

e

% Brilho saudével e %+ Oleosidade e brilho mais

toque aveludado concentrados na zona T
“* Poros pouco visiveis (testa, nariz e queixo) e
restantes zonas secas ou

’ com pele normal

%+ Poros dilatados na zona T

% Acne ocasional

Wil
Supestar de fitaal
Agua Micelar

ou

Espuma de Limpeza
+
Creme Hidratante
+

Esfoliante (1 a 2x por semana)

QaAL O MEA
71RO DE PELE?

% Excesso de oleosidade e
brilho em todo o rosto
% Poros dilatados

% Tendéncia acneica

Supestio do Fitaal
Agua Micelar
ou
Gel de Limpeza
+
Creme Hidratante Textura Fluida
ou
Creme Matificante
+
Cuidados especificos para pele acneica
(no caso de existir acne) hi
+
Esfoliante (1 a 2x por semana)
+

Miscara Purificante (1 a 2x por semana)
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MONOGRAFIA

“Oncolytic viruses: what to expect from its use in cancer treatment.”

Orientadora: Professora Doutora Ana Miguel Matos



Resumo

Virus oncoliticos sao agentes biologicos capazes de infetar e destruir seletivamente as células
tumorais sem causar danos nas restantes. Adicionalmente, tém a capacidade de estimular o
sistema imunitario do hospedeiro a atuar no sentido de eliminar o tumor. Os virus oncoliticos
podem ser estirpes selvagens ou virus geneticamente modificados com o objetivo de aumentar
a sua seletividade, eficacia e seguranga. A administragao destes virus pode ser realizada em
combinagao com terapéuticas convencionais, como a quimioterapia, ou abordagens mais
recentes, como é o caso dos inibidores de checkpoints. Atualmente, ha inUmeros virus
oncoliticos a serem testados em ensaios clinicos para o tratamento de diversos tipos de

cancro, o que sugere que esta abordagem pode vir a ser o futuro da terapia oncoldgica.

Palavras-Chave: virus oncoliticos, cancro, engenharia genética, terapia combinada.

Abstract

Oncolytic viruses are biologic agents able to selectively infect and destroy cancer cells while
sparing the normal ones. Furthermore, they also stimulate host immune system to combat the
tumor growth and promote tumor removal. Both wild-type and engineered viruses have been
developed for targeting specific cancers and to improve the efficacy and safety of oncolytic
virotherapy. Their potential as anticancer agents may also be enhanced through combination
with other traditional therapies, like chemotherapy or more recent approaches, such as
checkpoint inhibitors. There are many oncolytic viruses currently being tested in clinical trials
for the treatment of various types of cancer, suggesting that this approach could become the

future of the oncology field.

Ke)'WOFdSZ oncolytic viruses, cancer, genetic engineering, combination therapy.
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Abbreviations

5-FC — 5-fluorocytosine

5-FU — 5-fluorouracil

ADP — Adenovirus death protein

APC — Antigen-presenting cell

BiTE — Bispecific T-cell engager

CAR — Chimeric antigen receptor

CR — Complete response

DAMP — Damage-associated molecular pattern
DRR — Durable response rate

HDACi — Histone deacetylase inhibitor

H-IPV — Parvovirus H|

HSV — Herpes simplex virus

HSV-TK — Herpes simplex virus thymidine kinase
ICD — Immunogenic cell death

ICl — Immune checkpoint inhibitors

MV — Measles virus

NDV — Newcastle disease virus

NIS — Sodium-iodide symporter

NK — Natural killer

ORR — Objective response rate

OV — Oncolytic virus

OVT — Oncolytic virotherapy

PAMP — Pathogen-associated molecular pattern

PKR — Protein kinase R
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PR — Partial response

Rb — Retinoblastoma

TDA — Tumor-derived antigens
TLR — Toll-like receptor

VSV — Vesicular stomatitis virus
VV — Vaccinia virus

yCD — Yeast cytosine deaminase
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Introduction

Cancer is an increasingly prevalent disease and the therapies currently used are, in many
cases, not enough effective and are associated with numerous side effects. For this reason, it
is necessary to exploit new therapeutic approaches able to selectively eliminate tumor cells
without carrying significant associated risks.

Oncolytic virotherapy (OVT) is an emerging approach to treat cancer but the idea is not
so recent. After some case reports had demonstrated tumor regression during naturally
occured virus infections, in 1950’s researchers started the purposeful administration of virus
to rodent models in order to evaluate their potential as anticancer agents. However, many of
these attempts had limited success leading to the abandonment of this research field.' Later,
with the emergence of genetic engeenering it became possible to develop oncolytic viruses
with improved selectivity, potency and safety. The FDA approval of Talimogene Laherparepvec
(T-VEC), an oncolytic virus derived from herpes simplex virus | (HSV-1), in 2015, has boosted
the development of new oncolytic viruses for the treatment of various types of cancer? as it
is discussed below.

There are some key desirable characteristics that a virus must have to become an
oncolytic virus (OV). Firstly, the ability to selectively infect tumor cells without causing damage
to the healthy ones, which is influenced by many factors, namely: the overexpression of the
receptors to which viruses can bind; the rapid cell division and high metabolic activity
characteristic of tumor cells, along with other mechanisms used by those cells to escape
immune system.” All these factors further facilitate viral replication. In addition to this naturally
occurring selectivity, OVs can be genetically engineered to target cancer cells, as discussed in
the section “strategies to improve selectivity”. Secondly, an OV should undergo a rapid
replication and intratumoral spread in order to produce an anti-tumor effect before being
neutralized by the host immune system. Besides, it is also important that most of the
population is not previously immunized against the virus. Lastly, an OV should have a good
safety profile, causing no collateral damage and pose no risk of transmission in the population.’

Briefly, the main aim of the field is to develop OVs that are efficiently delivered to tumor
sites in order to selectively kill tumor cells and trigger an immune response against the tumor

without major adverse events and risk of viral shedding.
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Mechanism of action

Oncolytic viruses seem to have two main different and complementary mechanisms of
action: they act directly inducing tumor cell lysis or apoptosis and indirectly through
stimulation of the immune system.’

The process of virus entry into cells starts with specific binding of viral attachment
proteins, which are found on viral surface, to a particular receptor on the surface of the host
cell. This specificity determines the bonding of a virus to a certain type of host cell.
Subsequently, the virus penetrates the cell, simultaneously or followed by uncoating, which
allows for viral genome to be accessible for replication. Finally, after the synthesis of viral
components and virion assembly, the viral progeny is released from the cell through cellular
lysis or exocytosis, with the intent to infect other cells. In case of OVT, cellular lysis is

preferable as the main objective is to destroy tumor cells.

Replicated v,
viruses infect :,‘(
nearby tumor  vi, M.
cells *,‘( ’v‘\‘
1,
Infection of tumor Viral replication ;"\-
. cell(s)
Oncolytic )
\
virus Yol E S
> {, 24 ,“0‘: P Tumor cell lysis
’0\‘ —_— pL S S—— RYP; N —_— g
I'Y Administration v el W,
" L
4
Ve o
L2 3
W ¥
4 4 L

Release of tumor-
derived antigens 4

w
(TDA) W
Uptake, processing,
presentation of TDAs

by antigen-presenting
cells (APC)

Effector cells recognize
and kill tumor cells, with Activation and priming
subsequent release of of T cells by APC

S
@

Effector cells localize to
and infiltrate tumor

Fig.l: Viral oncolysis mechanism of action and immunogenic response to viral infection. Lysis of tumor cells
following viral replication results in release of tumor-derived antigens (TDAs), which can be recognized by
antigen-presentig cells (APCs) resulting in the development of a tumor-specific immune response.’
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Once the tumor cell is infected, several replication cycles occur culminating in the release
of virus through cell lysis, which will then be able to infect adjacent cells. The constant
repetition of this process leads to progressive tumor mass destruction.” The cell lysis results
in the release of not only viral particles but also tumor-derived antigens (TDAs) and damage-
associated molecular pattern (DAMPs), through a process named immunogenic cell death
(ICD). These molecules will then induce an immune response, leading to the recruitment of
immune system components to the tumor environment, contributing to tumor cells

destruction® (Fig.|).

Immune response

One of the aims of using oncolytic viruses as a therapy is to induce an anti-tumor immune
response by activating host’s immune system. The viral infection results in an increase of pro-
inflammatory cytokines, which are responsible for the recruitment and activation of
components from innate and adaptive immunity.’

The infection of cancer cells by OVs will induce the release of toll-like receptor (TLR)
ligands, namely the pathogen-associated molecular patterns (PAMPs) and DAMPs, which have
a critical role in the activation of antigen-presenting cells (APCs), natural killer (NK) cells and
T cells. Thereby, the combination of cytokines and TLR ligands release will antagonize the
tumor-induced immune suppression.’

The adaptive immune system response is slower but stronger and more specific than the
innate one. The main aim of promoting immunity system stimulation by using OVs is to activate
T lymphocytes against tumor antigens. In this regard, the anti-tumor immune response will act
not only against the primary tumor but also against possible existing metastasis. Additionally,
memory T cells might be produced, allowing a later tumor protection in case of relapse.®

Even though the immune system has a crucial role in OVT efficiency, it can also constitute
a barrier to the therapy since, as expected in any infection caused by foreign pathogens, an
immune response is initiated against the virus itself. Also, the destruction of infected cancer
cells can extinguish the viral infection earlier then desirable, leading to elimination of the virus
before it has been spread enough to achieve the intended therapeutic response. Moreover, in
case of intravascular administration, the amount of OV reaching the tumor can be considerably
reduced due to the presence of neutralizing antibodies, complement proteins and the possible
retention of the virus in organs such as liver and spleen.®

The presence of neutralizing antibodies and specific T cells may be due to a previous

contact with the virus and, so, the history of exposure to the virus is one of the aspects
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contributing to inter-individual variability in OV treatment response, mainly in the first dose.
Furthermore, there may also be changes in magnitude of response after each dose as the
immunity is progressively acquired.’

Hereupon, one of the biggest challenges of OVT is the capacity to manipulate the host
immune system to minimize antiviral responses and viral clearance while maintaining the
stimulation of an antitumoral response.® The combination of OVT with immunosuppression
therapies in certain steps of the process may be beneficial as a way to promote viral replication,

however, is necessary to be sure that it will not negatively impact the antitumoral response.’

Development of oncolytic viruses

Oncolytic viruses can be engineered in order to enhance safety and efficacy. Different
strategies to improve their selectivity for cancer cells and anti-tumor potency are discussed
below, as well as some safety considerations that should be taken into account during OVs

development.

Strategies to improve selectivity

Some viruses can be considered naturally occurring oncotropic viruses since they
selectively infect tumor cells by taking advantage of cellular changes acquired during
carcinogenesis. Examples of these changes are the overexpression of receptors to which
viruses bind, defects in the IFN-pathway, activation of RAS-pathway, inactivation of p53, among
others.”"°

Despite this ability of many viruses to preferentially grow in tumor cells by nature, various
approaches have been exploited to improve their selectivity. At the level of the entry of viruses
into cells, the viral surface binding protein can be altered by introducing a single chain antibody
or a polypeptide binding ligand to recognize and bind to the receptors on the surface of
targeted tumor cells. Measles virus retargeted against human (MV-h-uPA) or mouse (MV-m-
uPA) urokinase receptor (uPAR) selectively infects cancer cells with this receptor
overexpressed, which occurs in multiple malignancies."

Another approach to improve the selectivity of viruses to infect tumor cells is the
modification at the level of viral replication in order to turn it dependent on specific
characteristics of tumor cells. Deleting viral genes that are crucial for viral replication in healthy
cells but are unnecessary upon infection of neoplastic cells will lead viruses to selectively
replicate in tumor cells.'"® For instance, deletion of the ICP34.5 gene in HSV-1 reduces

proliferation in normal cells while still allows it in actively dividing cells. This modification
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attenuates neurovirulence of HSV-1 once the inhibition of the gene product disables the
capacity of the virus to replicate in the central nervous system.’

Placing tissue-specific promoters or tumor-specific antigen promoters upstream of viral
genes which are essential for efficient viral replication also ensure that proliferation becomes
dependent on characteristics unique to tumor cells. OBP-301 is an oncolytic adenovirus with
the hTERT promoter driving the expression of El genes. Only tumor cells presenting
telomerase activity possess the ability to activate this promoter leading to selective
replication."

MicroRNA targeting is a more recent approach that can also contribute to modify virus
tropism. MicroRNAs are small (19-25 nucleotides) non-coding endogenously produced RNAs
that can bind to their target mRNAs. The negative regulation in gene expression enables the
use of these miRNA:s to inhibit viral replication in normal cells.'” A strong down-regulation of
miR-199 occurs in nearly all primary hepatocellular carcinomas whereas it is expressed at
substantial level in normal hepatocytes. Ad-199T virus was designed by introducing into the
viral genome multiple miR-199 target sites, able to modulate the expression of the E/A gene,
with the purpose to selectively replicate in miR-199-negative cells and therefore prevents

cytolytic activity in healthy cells.”

Strategies to improve efficacy

OVs have also been engineered to enhance the cytolytic effect and potentiate the immune
response, which can be achieved through genetic engineering.

One possibility to increase the cytotoxicity is arming OVs with genes that lead them to
express prodrug-converting enzymes, which convert non-toxic prodrugs into their respective
toxic forms at the site of viral replication.'' Herpes simplex virus thymidine kinase (HSV TK)
is an example of a suicide gene that has been inserted in some viruses, like adenoviruses, which
are currently being tested in clinical trials. The HSV TK can activate thymidine analogs, like the
prodrug ganciclovir by converting it into ganciclovir triphosphate, while normal human TK is
not capable of doing that. The product of this conversion is a nucleoside analog, which leads
to chain termination and cell death when incorporated into the DNA of replicating cells. In
addition, it can diffuse through gap junctions, promoting a bystander effect on neighbouring
uninfected cells.'®""

Another approach to increase the potency of oncolytic viruses to kill cells is the
expression of cytotoxicity enhancing proteins. Adenovirus death protein (ADP) is a

glycoprotein which is needed at late stages of infection for efficient cell lysis and release of
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viruses from cells. Viruses in which ADP is overexpressed spread more rapidly and effectively
through tumors.'®'*

In order to modify the suppressive tumor microenvironment and improve immune-
mediated tumor destruction, viruses can be armed with immunostimulatory genes. Cytokines
(e.g. IL-2, IL-12, IL-15, IL-18 and IFN-a/B), chemokines (e.g. CCL5) or costimulatory receptors
(e.g. B7.1, 4-1BB CD40L) can induce antitumor immunity."*'® Different viruses with GM-CSF
transgene have been widely tested in clinical trials. This cytokine triggers the recruitment of
professional APCs therefore promoting presentation of cancer antigens and leading to an
influx and maturation of immune cells. It also promotes the activation of NK cells and tumor
antigen-specific T cells. T-VEC is the most known example of an oncolytic virus armed with
GM-CSF, despite this modification have also been made in some adenoviruses and vaccinia
virus.® A vaccinia virus engineered with chemokine CCL5 (RANTES), a molecule that can bind
to three receptors expressed on several types of effector and regulatory T cells, showed
increased intratumoral lymphocyte infiltration and enhanced antigen-specific antitumor
responses in a murine model of colorectal cancer.” CD40L, the ligand for CD40, are
expressed on CD4+ T cells. CD40 ligation enables DCs to activate T cells due to the
upregulation of MHC class Il and secretion of proinflammatory cytokines, such as IL-12. For
this reason, OVs armed with a stimulatory CD40 antibody or CD40L were developed to
enhance antitumor immunity.'®

Arming OVs with genes encoding the inhibitors of angiogenesis, as endostatin and
angiostatin, also contributes to tumor destruction. In order to demonstrate this, recombinant
measles viruses (MVs) were developed to express human and mouse variants of a secretable
endostatin/angiostatin fusion protein known as MV-hE:A and MV-mE:A, respectively. Mice that
were given a single intratumoral injection of MV-E:A showed reduced numbers of tumor-
associated blood vessels and a trend for increased survival, compared with mice treated with
the control virus."'

Serotype switching is an approach that can aid in immune system evasion. It can occur
naturally in viruses such as VSV and adenoviruses or it can be mimicked through genetically
engineering, which has been done in measles virus.’

Other strategy to avoid antibody neutralization and even improve the penetration into
the tumor mass, include viral coat modification through the conjugation of polymers, lipid
encapsulation or hide the viruses within carrier cell vectors.*'®

Combination of oncolytic virus in prime-boost regimens is an approach a little bit different
from those previous mentioned, but which can also be useful to improve anti-tumor activity.

An example which is now being tested in a phase I/l clinical trial is the association between an
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adenovirus as a prime and a maraba virus as a boosting vector, both encoding the melanoma-
associated tumor antigen (MAGEA3).” In heterologous prime-boost regimens, the
administration of the second OV potentiate the anti-tumor effects generated by the first one,
without interference from neutralizing antibodies. This approach has been shown to induce

durable adaptive immune responses that primarily target TDAs rather than viral antigens.**

Safety considerations

Although just few serious adverse events and minimal mortality were reported from
human trials with OVs, safety is always a major concern. OVs need to be meticulously balanced
between retaining enough virulence to substantially decrease tumor mass and being sufficiently
targeted or attenuated to not cause undesirable effects in the patient. Despite natural and
engineered selectivity undoubtedly limits pathogenicity, the possibility of off-target effects still
exists, and genetic manipulation may result in unexpected toxic effects.>

Furthermore, attention should be drawn to the fact that viruses can evolve since each
time the input virus is replicated it results in the generation of quasispecies due to viral
polymerases errors. For this reason, an important concern regarding the use of oncolytic
infections is the ability of viruses to gain new cell tropisms or lose restriction factors.?

Viral shedding, i.e., the potential to spread the infection to new hosts, is also a worry. In
the beginning of first-in-human phase | trials the risk of OV transmission is typically unknown
wherefore standard infection containment measures are often implemented and body fluids
are carefully monitored for the appearance and disappearance of viral genomes and infectious
virus progeny.’ It is possible to engineer oncolytic viruses in a way to preclude the transmission
process and it has been done to a measles virus, showing that the virus modified to be
uncapable of binding to its epithelial cell receptor remains virulent but cannot cross the airway
epithelium and therefore is not shed into respiratory secretions.”

Pre-existing antiviral immunity in people who are in contact with the treated patient
provides protection against virus transmission. However, OVs engineered with modifications
made to enhance efficacy, such as those aimed to avoid neutralizing antibodies or to select
viruses with low seroprevalence, lead to an increased risk of viral spread.’

The possibility of OVs encoding immunostimulatory genes lead to an excessive expression
of immune modulators and, therefore, to an overreaction of the immune system should also
be considered, even though such adverse effects have not been reported so far.'®

For the reasons above mentioned and because of the toxicity risks associated with
uncontrolled replication of oncolytic viruses, it is important to have mechanisms to abort viral
spread if necessary. Incorporation of suicide genes such as HSV-TK allow inhibition of viral
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replication by using drugs, therefore increasing safety.'® Even though oncolytic viruses have
shown to be considerably safe up to now, safety profiles might appear less favourable as doses

are increased and newer OVs with greater efficacy are advanced to clinical trials.?

Clinical applications

Numerous viruses have been developed and engineered to target and destroy tumor cells
in different types of cancer. Many of them have already entered clinical trials and table | briefly
presents the conclusions of some published clinical studies. Besides, in this section are
discussed the most common viruses used as anticancer agents and some genetic modifications

that have been made in order to improve their efficacy and safety.
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Adenovirus

Adenoviruses are non-enveloped, double-stranded DNA viruses of Adenoviridae family
that have been widely studied in oncolytic therapy.

ONYX-015 is an oncolytic adenovirus that was approved by the State Food and Drug
Administration in China in 2005 under the name H101.”” The deletion of EIB-55k gene was
made to this virus in order to improve the selectivity for tumor cells. EIB-55k protein is
involved in the blockade of p53, a cellular molecule that can lead to stop of the cell cycle in
early stages, or induce cell apoptosis, precluding viral replication. The deletion of EIB-55k
prevents the virus from replicating in healthy cells (with functional p53), but still allows viral
proliferation within p53 deficient cells, such as some tumor cells .** However, EIB-55k seems
to be also involved in the transport of viral mMRNA and this deletion can lead to a decrease in
viral replication with consequent impact on anti-tumor activity.”'

Ad5-yCD/mutTKSR39rep-hlL12 is an Adenovirus serotype 5 with an insertion of yCD,
TKSR39 and human IL-12 and it is currently being tested in prostate cancer and pancreatic
cancer. yCD and TKSR39 are two suicide genes, from a yeast and a virus respectively, which
allow the conversion of the prodrugs 5-Fluorcytosine (5-FC) and valganciclovir in their
respective toxic forms in infected cells. IL-12 insertion will contribute to the activation of both
innate and adaptative immunity, enhancing the immune response against the tumor.*>

Many tumor suppressor genes are dysfunctional in cancer cells as, for example, the
retinoblastoma (Rb) suppressor gene in malignant gliomas. Viral replication depends on the
activity of cellular machinery and Rb protein is involved in the inhibition of cell replication until
a cell is ready to divide. For this reason, in case of the oncolytic virus DNX-2104 (Delta-24-
RGD), a group of researchers hypothesized that a genetically modified adenovirus unable to
bind and inactivate Rb would only be able to replicate in cells which have disrupted Rb function.
The deletion of eight amino acids in the Rb-binding region of the EIA protein precludes the
inactivation of Rb by the virus therefore preventing its replication in normal cells while allows
it in glioma cells that have disrupted Rb function. Cell infection by DNX-2104 depends on
anchorage to coxsackie-adenovirus receptor (CAR) and internalization depends on the
expression of RGD-related integrins. Because of this, tumor cells expressing low levels of CAR
represent a problem to the use of these OVs. In order to circumvent it, DNX-2104 was also
modified to target integrins as its primary receptor on the surface of cancer cells and this was
achieved by inserting the RGD peptide.”

Tumor selective replication can also be achieved by placing early essential genes under

the control of tissue/tumor specific promotors. CG0070 (Fig.2) is a serotype 5 adenovirus
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(Ad5) in whose expression of the essential EIA viral genes are driven by human E2F-I
promoter, which is a Rb pathway—defective tumor-specific transcription regulatory element.
This virus also encodes GM-CSF, a cytokine with a potent immunostimulatory activity, under
control of E3 promoter. Since the E3 promoter is activated by EIA gene product, GM-CSF
expression is indirectly under control of the tumor-selective E2F-1 promoter.** There are
several strains of adenovirus but serotype 5 is the most commonly used in oncolytic therapy.
However, Ad5 binds to CAR whose expression is variable in many cancers as mentioned
above.” For that reason, chimeric oncolytic adenovirus as ONCOS-102 (Ad5/3) and ColoAd|
(AdI1/3) were developed since serotype 3 and | | bind to CD46 and DSG2 instead of CAR.>**’
Moreover, the prevalence of neutralizing antibodies against serotype | | is lower compared to

other serotypes, which is an advantage for an intravenous administration.*®

Herpesvirus

Oncolytic viruses derived from engineered HSV-| have been largely tested and shown to
be promising. Two advantages of the potential use of these viruses as OVs are the fact that it
contains numerous nonessential genes, which can be mutated or replaced with large
transgenes, along with the availability of drugs such as acyclovir and ganciclovir able to inhibit
the viral replication and therefore be used to control adverse effects.”

In 2015, FDA approved one HSV-l derived oncolytic virus named Talimogene
laherparepvec (T-VEC), under the name IMLYGIC®. In this virus both copies of the ICP34.5
gene have been deleted, which is a common modification made to oncolytic viruses derived
from HSV-1 in order to reduce its neurovirulence, latency and ability to reactivate. As a result
of this deletion, viral replication is only allowed in cancer cells with defective protein kinase R
(PKR) pathway. One disadvantage of ICP34.5 deletion mutants is a tendency to attenuate virus
activity. However, it is possible to make other changes to enhance oncolytic activity. In case
of T-VEC (Fig.2), for example, two copies of the human GM-CSF gene were inserted into the
deleted ICP34.5 genomic site. GM-CSF promotes the recruitment of dendritic cells leading to
an increased antigen presentation to T cells. Another modification that has been done to T-
VEC is the deletion of ICP47, which normally blocks presentation of antigens on MHCI. ICP47
deletion not only enhances tumor destruction by increasing the presentation of antigens to T-
cells but also improves safety by decreasing the ability of the virus to evade immune
recognition in normal cells. In addition, this mutation leads to an early expression of US| |

gene whose product can decrease the levels of active PKR somehow compensating for the

57



attenuating elements of ICP34.5 deletion. This early expression was found to improve
oncolytic activity without compromising safety.” '

The randomized phase 3 OPTiM study compares the efficacy between intratumoral
injection of T-VEC and subcutaneously administration of GM-CSF to patients with stage
[11B/IIC/IV unresectable melanoma. The primary outcome measure was durable response rate
(DRR), which is defined as the percent of patients with complete response (CR) or partial
response (PR) maintained continuously for a minimum of 6 months, and it was improved from
2.1% in GM-CSF arm to 16.3% in T-VEC arm. Secondary outcome measures were also
improved with T-VEC, namely overall response rate (5.7% vs 26.4%) and overall survival (18.9
months vs 23.3 months).?®*? It is important to refer that no fatal treatment-related adverse
events occurred with T-VEC and the most common side effects were fatigue, chills, and
pyrexia.®? According to clinicaltrials.gov, T-VEC has been tested not only in melanoma but also
in pancreatic cancer, breast cancer, hepatocellular carcinoma among others and in some of
them it is used in combination with other anti-cancer therapies.

Although only oncolytic viruses derived from HSV-I entered clinical trials, HSV-2 also
shown potential as an anti-cancer agent. An HSV-2 derived oncolytic virus was developed by
deleting the protein kinase domain of the viral ICP10 gene which facilitates HSV-2 replication
by activating RAS pathway and supressing apoptosis. Due to this modification, the virus
preferentially replicates in tumor cells in which the RAS pathway is constitutively activated.
This virus proved to be more effective than HSV-I for the treatment of mice bearing

metastatic human ovarian tumor xenografts.*’

Vaccinia Virus

Vaccinia virus (VV) is a double-stranded DNA virus of the Poxviridae family, which have
been studied for the treatment of several tumor types. These wide studies are associated with
several characteristics of this virus and its life cycle, such as its ability to bind to different
receptors. Furthermore, tumors usually have a hypoxic microenvironment and VV has the
capacity to replicate in hypoxic conditions, which makes it a promising anti-cancer agent. The
short duration of VV life cycle (around 8h) is also an advantage since the virus replicate and
kill cancer cells before being itself targeted by the immune system. In addition, since VV entire
life cycle takes place in the cytoplasm, there is no risk of genomic integration. Another safety
feature associated with the use of VV as oncolytic agent is the fact that it is very sensitive to
type | IFN, which confers it a natural selectivity for tumor cells. Finally, its genome size

(~192kb) enables the insertion of large transgenes to enhance therapeutic efficacy.”
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PexaVec (Fig.2), also known as JX-594, is an oncolytic virus based on the Wyeth strain of
VV with TK deletion and engineered to express human GM-CSF in order to stimulate the
immune system to kill tumor cells.”® After phase | clinical trials have shown promising results
and acceptable safety profiles, a randomized phase Il clinical trial designed to investigate the
optimal dose of JX-594 intravenously delivered, showed that subject survival duration was
significantly related to dose with high doses resulting in higher overall survival. The same study
also demonstrated oncolytic and immunotherapeutic effects in response to OV
administration.”® These favourable results led PexaVec to an ongoing phase Il clinical trial to
determine whether treatment with VV based immunotherapy followed by sorafenib increases
survival compared to treatment with sorafenib alone in patients with advanced hepatocellular
carcinoma. PexaVec was also tested in 6 children and adolescents with different types of
cancer and it appears to be safe since no serious adverse events attributed to the virus were
reported. Some immunological effects due to the injections were found. Four of six patients

had stable disease while two had progressive disease in the injected target lesion.**

v34.5 U, v34.5 Us ICP47
T-Vec X X
—"E'M-C‘SP\ - GM-CSF >~
]
TK
JX-594 —X
GM-CSF  Bgal
e P
E2F-1 ElIA EIB E3
CG0070 VAl

-GM-CSF >~
e ¢ S|

Fig.2: Genetic modifications of T-VEC, JX-594 and CGO0070. In T-VEC both copies of the
ICP34.5 gene have been deleted and replaced by human GM-CSF. ICP47 gene was also deleted.
JX-594 has an insertion of human GM-CSF and lacZ transgenes in the TK locus. CG0070 has
ElA viral gene under control of E2F-1 promoter and also encodes GM-CSF.%*

Other promising anti-cancer agent derived from vaccinia virus is Prostvac, which also
reached a phase lll clinical trial that has been concluded in 2015 (according to clinicaltrials.gov)
but without published results until the moment. Prostvac comprises two different recombinant

pox-virus vectors both encoding for Prostatic Specific Antigen (PSA) and a triad of T-cell
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costimulatory molecules (TRICOM) including ICAM-1 (CD54), B7.1 (CD80) and LFA-3
(CD58). VV acts as the primary immunotherapy, followed by boosters employing a
recombinant fowlpox vector in order to circumvent the rapid appearance of strong
neutralizing antibodies against the VV. Since wild-type fowlpox does not replicate in
mammalian cells, infection of these cells with the virus do not lead to appearance of
neutralizing antibodies therefore recombinant fowlpox viral particles persist for a longer
period of time to express transgenes and stimulate T-cell immunity.*

Another interesting example of oncolytic vaccinia virus derived with a distinct
characteristic is GL-ONCI, which opens up the possibility of real-time monitoring of tumor
cell infections due to the expression of RUC-GFP, a fusion protein with potential
bioluminescent. In a phase | study of GL-ONCI in patients with peritoneal carcinomatosis,
viral replication and subsequent oncolysis were demonstrated in eight out of nine study
patients and all the patients developed neutralizing activities against GL-ONC1.*® The fact of
vaccinia virus being easily recognized by the immune system is a major concern, especially
because the strains used in OVT are derived from the vaccine developed to eradicate smallpox
and so there is an activation of the immune system against the virus in those who were
previously immunized. However, satisfactory clinical results have been obtained even in cases

of intravenous injection.**?

Parvovirus

Parvovirus HI (H-IPV) is a rodent virus with linear single-stranded DNA, which entered
clinical trials in glioblastoma and pancreatic cancer. Humans are not naturally infected with this
virus and therefore there is a lack of pre-existing antiviral immunity, which confers an
advantage for OVT using H-IPV.¥ It is thought that the oncolytic effects result from a
combination between the toxic effects of the viral non-structural protein (NS1) and lytic viral
replication.*® The selectivity for tumor cells is due to the high dependence of the viral life
cycle upon cellular factors which are dysregulated in many tumors. In addition, NS| exerts its
cytotoxic effects only in transformed cells while sparing the normal ones, despite the complete
process remains unknown.®” A phase I/lla glioblastoma trial in eighteen patients in which H-
IPV escalating-dose was administered via intratumoral or intravenous injection showed no
dose-dependent side effects or dose-limiting toxicity for both administration routes. It also
demonstrated the ability of H-1PV to cross the blood-brain/tumor barrier and the capacity for

establishing an immunogenic tumor microenvironment.”
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Reovirus

The only oncolytic reovirus in clinical development is Reolysin®, a human reovirus type 3
Dearing strain. This virus can replicate in cancer cells bearing an activated Ras pathway, which
happens in two-thirds of human cancer cells. In normal cells, viral transcripts lead to activation
of PKR that results in inhibition of protein synthesis and subsequent inhibition of viral
replication. On the contrary, cancer cells with an activated Ras pathway have a defective PKR
activity therefore allowing viral replication and eventually cell death.®® Reolysin® has been
tested in multiple tumor types and inclusive in young patients. A phase | trial and viral clearance
study of this reovirus in children with relapsed or refractory extra-cranial solid tumors
demonstrated that it was well tolerated alone and in combination with oral cyclophosphamide.
However, there were no objective responses regarding efficacy.” So far, Reolysin® entered
only one phase lll clinical trial in combination with paclitaxel and carboplatin in platinum-
refractory head and neck cancers, a study which has been completed in 2014 but whose results
remain unpublished. Interestingly, in 2015 FDA has granted Reolysin® an orphan drug
designation for the treatment of pancreatic cancer, malignant glioma, peritoneal cancer, tube

cancer, ovarian cancer and gastric cancer.”

Measles Virus

Natural infection with MV can cause fusogenic syncytia formation and cell death. The
expression of F and H viral proteins on the cytoplasmic membranes of the infected cells gives
these cells highly fusogenic properties. However, wild-type MV may lead to a potentially
serious infectious disease and for that reason attenuated strains are preferably used in OVT.*

MV-NIS is an Edmonston-lineage oncolytic measles virus expressing the human thyroidal
sodium iodide symporter (NIS) which is currently under study in several clinical trials. Insertion
of NIS allows non-invasive imaging of infected cells by using |-123 and enhances radiotherapy
by facilitating the uptake of I-131 by infected cells.> MV H-protein can bind to three receptors,
namely CD46, SLAM and nectin-4. Although wild-type MV enter cells more effectively through
SLAM, the MV vaccine strains enter more effectively via the CD46 receptors.®' Since CD46
and nectin-4 are consistently expressed at high levels on ovarian tumors, MV-NIS is a
promising agent to treat ovarian cancer. In a phase | clinical trial MV-NIS was given
intraperitoneally to patients with drug-resistant ovarian cancer and the survival results were
promising.” Another type of tumor that overexpresses CD46 is multiple myeloma and MV-

NIS is also being tested for treating it in clinical trials with and without cyclophosphamide.”
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Newcastle Disease Virus

Newcastle disease virus (NDV) is an avian paramyxovirus which is not pathogenic to
humans but showed significant oncolytic activity against mammalian cancers. Oncolytic
mechanisms of action of this virus include formation of syncytia and induction of apoptosis. It
is thought that the specificity of NDV for cancer cells is due to defects in the antiviral pathways,
namely the IFN pathway. NDV strains can be classified into velogenic (highly pathogenic),
mesogenic (moderately pathogenic) or lentogenic (low pathogenic) according to their
virulence to avian species. Velogenic and mesogenic are also classified as lytic strains whereas
lentogenic are non-lytic.”” PV701 is an example of a mesogenic strain tested in a phase | clinical
trial for the treatment of advanced cancers.* NDV-HU] is an example of a lentogenic strain,
which was tested in patients with glioblastoma multiforme.” Both these trials concluded that

further studies are needed to evaluate the efficacy of these NDV strains.

Coxsackievirus

A naturally occurring human coxsackievirus A2l (CVA2l) is in clinical trials under the
name Cavatak®. This virus binds to intracelular adhesion molecule | (ICAM-I) and decay
acceleration factor (DAF), two cell surface molecules that are overexpressed on certain
malignant cells.®' Cavatak® is being tested in clinical trials for the treatment of multiple tumors.
A phase Il study in patients with stage llic and stage IV malignant melanoma has been concluded
in 2015. The results were favourable with 38.6% of the patients alive and progression-free
after 6 months, an objective response rate (ORR) of 28% with eight patients achieving CR and
a DRR of 21% for at least 6 months. In addition, activity in non-injected distant lesions was
also shown.®

Although only CVA2I entered clinical trials, it is not the only Coxsackievirus with
potential as an anti-cancer agent. CVB3 is another example of Coxsackievirus which seems to
possess specific oncolytic activity against non-small cell lung cancer, according to preclinical

data.”?

Seneca Valley Virus

SVV-001 (also called NTX-010) is an oncolytic RNA virus of the Picornaviridae family that
replicates through an RNA intermediate therefore having no possibility of integration into the
host genome. This virus is selective to tumors expressing neuroendocrine features and is able
to target and penetrate solid tumors via intravenous administration. Pre-existing antibodies

against this virus are rare and since SVV-001| has a short replication cycle (under 12h) it can
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promote productive infection within tumors before the development of an immune
response.”* A phase | clinical study of SVV-001 in advanced solid tumors with neuroendocrine
features showed that intravenous administration of this virus is well tolerated. A predictable
viral clearance kinetics, intratumoral viral replication and evidence of antitumor activity in
patients with small cell lung cancer were also reported.” The safety profile obtained in adults
enabled the start of its test in children with relapsed/refractory solid tumors. SVV-001 appears
to be feasible and tolerable at the dose levels tested in pediatric patients either alone or in
combination with cyclophosphamide. However, despite the addition of cyclophosphamide,

neutralizing antibodies still appeared, which limits applicability.”

Echovirus

Rigvir® is an oncolytic unmodified ECHO-7 virus that belongs to Picornaviridae family.
Although this virus has been approved in 2004 for the treatment of melanoma in Lavtia, limited
data exists about it. Despite some case reports has been published, no larger clinical trials
were realized.”® A retrospective study in seventy-nine patients with early stages of melanoma
(1B, IlA, 1IB and 1IC) who had undergone surgical excision of the primary melanoma tumor
showed that patients who received Rigvir® after the surgical resection survived longer than
those who had surgical resection alone, suggesting that Rigvir® have an effect on tumor
recurrence. The conclusion of the study was that Rigvir® significantly prolongs survival in early-
stage melanoma patients without any side effect, however, further investigation is needed to
better understand the mechanism of action of Rigvir® and its potentially efficacy as anti-cancer

agent.*”’

Retrovirus

Retroviral replicating virus can be promising anti-cancer agents since they are selective
for both dividing cells and those who have defects in interferon pathway. Although these
viruses are nonlytic, they can be armed with suicide genes to mediate cell killing after the
administration of prodrugs as 5-fluorocytosine (5-FC). Moreover, the possibility of integration
in the host genome and subsequent viral persistence in residual cancer cells enable multiple
cycles of prodrug to achieve prolonged survival benefit. Toca-511 is a replication competent
retroviral vector derived from murine leukemia virus which encodes yeast cytosine deaminase
(yCD) that converts the prodrug 5-FC into the anti-cancer drug 5-fluorouracil (5-FU) in
infected cells.”” A phase | clinical trial of Toca-511 in forty-five subjects with recurrent or

progressive high-grade glioma showed good tolerability and an increased overall survival
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compared with an external control.”® In 2015 FDA granted orphan drug designation to toca-

511 for the treatment of glioblastoma and it is now being tested in a phase Il/Ill clinical trial.”

Poliovirus

Although no clinical studies were published until the moment (according to pubmed),
Poliovirus is being tested in clinical trials, particularly for the treatment of glioblastoma. This
virus enters cells through CDI55, which is abundantly expressed in many tumor types
conferring this virus selectivity for tumor cells. PVS-RIPO is a live attenuated Sabin type |
poliovirus vaccine which contains a foreign internal ribosomal entry site (IRES) of human
rhinovirus type 2 in order to reduce neurovirulence. Cytotoxic and immunostimulatory
activity of this virus was demonstrated and sustained anti-tumoral responses were achieved in

animal tumor models.”®

Rhabdovirus

Vesicular stomatitis virus (VSV) is a virus of Rhabdoviridae family whose natural hosts are
insects, cattle, horses and pigs. The lack of pre-existing neutralizing antibodies in human
populations is an advantage for the use of VSV as an anti-cancer agent. Despite the inexistence
of published clinical studies (to our knowledge), VSV-IFNB-NIS is a VSV derived oncolytic virus
with IFNB and human NIS and it is currently being tested in clinical trials. The selectivity of
this virus depends on deficient interferon signaling and IFN insertion seems to attenuate virus
infection of healthy cells and to enhance an innate immune response to virus infection in cancer
cells, leading to cell recruitment and activation against tumor cells. VSV-IFNB-NIS also encodes
human NIS in order to enable non-invasive monitorization of viral infection and it can also
potentiate oncolysis through the use of iodine radioisotopes.”® Maraba virus is another
example of a Rhabdovirus potentially useful in cancer treatment. An attenuated strain, named
MG, which contains G protein and M protein mutations, were engineered to express a
melanoma-associated tumor antigen (MAGEA3). Alone, the MG vaccine appeared insufficient,
and it is now being tested in clinical trials as a boosting vector in a heterologous prime-boost

regimen, in combination with a non-replicative adenovirus also encoding the antigen

MAGEA3.”
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Combination therapy

Frequently, oncolytic viruses effectively target tumor cells but are not efficacious enough
when administered alone. Oncolytic and immunotherapeutic potential of OVT can be
optimized through combination therapy with other pharmacologic or immunotherapeutic anti-

cancer agents.

Oncolytic virotherapy and chemotherapy

Chemotherapeutic agents are designed to target rapidly dividing cells, and they may not
discriminate between cancer cells and normal ones. Since immune system cells divide quickly,
especially during an immune response, they are among the targets of chemotherapy, which
may lead to a decrease in the immune response against the OV. On the other hand, cellular
stress and DNA damage induced by chemotherapy in cancer cells will lead to an ICD and
consequent stimulation of an immune response against the tumor.”® For the reasons above
mentioned, chemotherapy seems to complement virotherapy through various mechanisms,
including suppression of antiviral immune responses, direct killing of malignant cells and
enhancement of tumor cell immunogenicity.®

There are many associations of OV and chemotherapeutic agents currently being tested
in clinical trials and some clinical studies have already been published. For example, a phase I/I|
trial of carboplatin and paclitaxel chemotherapy in combination with intravenous oncolytic
reovirus RT3D showed that antiviral immune responses were attenuated compared with
previous data for the administration of RT3D alone. The combination was well tolerated and
demonstrated activity in head and neck cancer.” In another study, some patients with
advanced solid tumors were treated with oncolytic adenovirus in combination with low-dose
of cyclophosphamide. Although antibody formation and viral replication were not affected by
cyclophosphamide, the combination induced Thl type immunity on a systemic level in most

patients and resulted in higher rates of disease control than the oncolytic virus alone.®'

Oncolytic virotherapy and immune checkpoint inhibitors (1Cl)

There are some molecules, called “checkpoints”, on the surface of immune cells that
provide the immune system the ability to attack transformed cells while sparing the normal
ones. CTLA-4 and PD-I are two immune checkpoint proteins expressed on the surface of
cytotoxic T-cells. In order to supress antitumor activity, many cancer cells overexpress
immune checkpoint regulators like CD80/CD86 and PDL-1 which bind to CTLA-4 and PD-1,

respectively, leading to an inhibition of T-cells. Inmune checkpoint inhibitors are monoclonal
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antibodies that prevent the receptors and ligands from binding to each other thereby
precluding the inactivation of T-cells by tumor cells.®> Thus, combining OVs with immune
checkpoint inhibitors may enhance antitumor immune response. A recent randomized phase
Il study evaluating the efficacy and safety of T-VEC combined with Ipilimumab (anti-CTLA4) in
patients with advanced unresectable melanoma showed that the combination has greater
antitumor activity than ipilimumab alone without additional safety issues.®

Other immune checkpoints inhibitors, as pembrolizumab (anti-PD1), are currently being
tested in clinical trials in combination with numerous oncolytic virus like Cavatak®, Reolysin®
among others. One major concern about immune checkpoint inhibitors is that they can allow
the immune system to attack some normal tissues leading to serious side effects. The
development of OVs expressing checkpoint inhibitors would allow in situ expression therefore
avoiding adverse effects from the systemic delivery of the antibody.” Based on this approach,
an influenza A virus encoding a single chain antibody that blocks CTLA4 was developed and

showed to delay tumor growth in a mouse melanoma model.®*

Oncolytic virotherapy and chimeric antigen receptor (CAR) T cells
CAR T-cell therapy consists in genetically modifying T-cells to express CARs that target
markers found on cancer cells. Although promising results have been obtained with this
approach, there are some issues that need to be circumvented like the poor trafficking of CAR
T-cells into the tumor microenvironment and the possibility of off-target effects caused by
TDAs that are not only expressed in cancer cells but also in some normal tissues.*® A
preclinical study showed that combining CAR-T cells with an adenovirus expressing RANTES
and IL-15, led to optimal trafficking and survival of CAR-T cells without comprising viral
cytopathic effect.® It is even possible to combine OVs simultaneously with CAR-T cells and
ICls as demonstrated in a study where local treatment with an adenovirus expressing IL-12
and a PD-LI| blocking antibody was combined with systemic HER2.CAR-T cell infusion, and

led to improved survival compared to either approach alone.”

Oncolytic virotherapy and histone deacetylase inhibitors (HDACI)
Alterations in tumor suppressor genes or oncogenes may be due to transcriptional
regulation by epigenetic mechanisms, including histone deacetylation by histone deacetylases
(HDACs). Many HDAC:is are increased in malignant cells and have been closely linked with
acquisition of malignant phenotypes in carcinogenesis. As epigenetic modifiers of transcription,

HDAC inhibitors induce cell cycle arrest and therefore apoptosis in cancer cells.®® Because
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HDAC have been implicated in modulating the IFN response, combining OVs with HDAC
inhibitors can boost viral replication and enhance the oncolytic activity.”’ Valproic acid is an
example of a HDACi and pre-treatment with these agent improved the propagation and
therapeutic efficacy of oncolytic HSV in a human glioma xenograft model in vivo.” Another
study showed that HDACis markedly enhance proliferation of VSV in vitro and in vivo but do
not increase OV growth in normal tissues.”’ A more recent study demonstrate that treatment
of Reolysin-infected animals with HDACis increased both reovirus cytotoxic effects and anti-

tumor immunity.”

Oncolytic virotherapy and bispecific T cell engagers (BiTEs)

BiTEs are bispecific monoclonal antibodies that bind simultaneously to T cell activators
on the surface of T cells and a TDA on the surface of cancer cells.” Since BiTEs have a short
half-life, continuous infusion is required. In addition, their application to solid tumors might be
limited by penetration issues and dose-limiting toxicities.”* The development of OVs encoding
BiTEs is a suitable approach to overcome these limitations. Moreover, BiTEs stimulate the
immune response directed to only one TDA while the combination will induce immunity to
multiple TDAs that are released by dying tumor cells.” A BiTE that binds to CD3 and the
TDA ephrin A2 (EPHA2), was introduced into an oncolytic vaccinia virus (EphA2-TEA-VV)
and this approach resulted in tumor-restricted OV infection, localized secretion of the BiTE
and T cell-mediated bystander killing of uninfected tumor cells.”*

A more recent study demonstrated that the combination of a BiTE-expressing oncolytic
virus with adoptive CAR-T cell therapy improved antitumor efficacy and prolonged survival in
mouse models of cancer when compared with either agent alone, suggesting that this
combinatorial therapy can overcomes key limitations of CAR-T cells and BiTEs as

monotherapies in solid tumors.”
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Conclusion

Oncolytic virotherapy seems to be a promising approach in the battle against cancer,
however, OVs have had modest clinical success as monotherapy. As previously discussed, this
can be overcome by combining OVs with other therapies. Nevertheless, it might not be that
easy since combinatorial therapy may also have some disadvantages that need to be taken into
consideration, such as the evidence that many anticancer drugs are cytotoxic or cytostatic,
but viruses require actively dividing cells to replicate."

Another remaining challenge is the delivery of OVs (thorough reviewed by Oklu, R. et
al'®), which can be done by intravascular, intralesional or locoregional administration,
depending on the virus and the type of cancer. To conclude, further investigation is needed to
fully understand the interactions between tumor cells, virus, and the host, in order to improve
OVs efficacy with tolerable safety profiles. Notwithstanding, there are already many ongoing
clinical trials and numerous studies being published at a fascinating rate, suggesting that OVs

can effectively become the future of oncology field.
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