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I. Introducio

No ambito da Unidade Curricular Estigio do Mestrado Integrado em Ciéncias
Farmacéuticas (MICF), decidi escolher o ramo da Industria Farmacéutica como uma
oportunidade para diversificar o meu conhecimento na area, que nao sendo tao divulgado
durante o curso, compreende uma variedade de distintos departamentos para explorar, e
pude assim ganhar alguma experiéncia e tornar este estagio num ponto de partida para o meu
futuro profissional.

Dentro dos varios departamentos disponiveis para estagio, o meu estagio na Bluepharma
decorreu no Departamento de Desenvolvimento Analitico e Galénico (DAG), concretamente
no Laboratoério das Dissolugdes (LD), parte da Unidade de Formulagao do Produto. Esta
experiéncia teve a duragao de aproximadamente 3 meses e foi orientado pela Dr.* Sandra
Almeida e sob tutela da analista Mariana Diogo. Aqui pude realizar analises de amostras de
produtos em desenvolvimento, maioritariamente ensaios de Dissolugao seguindo os
protocolos vigentes, e também auxiliar na preparagao de meios de dissolugao, testes
complementares aos reagentes como medigoes de pH, calibragao de aparelhos e verificagoes
de fluxo aos dissolutores, bem como posterior analise do produto por técnicas de

espetrofotometria e HPLC e interpretagao dos resultados e graficos obtidos.

2. A Bluepharma

Trata-se de uma Indlstria Farmacéutica Portuguesa fundada em 200! na cidade de
Coimbra, na sequéncia da aquisicio de uma Unidade Industrial pertencente a Multinacional
Bayer. Inicialmente, a empresa abrangia atividades de produgao de medicamentos
nomeadamente no fabrico, embalamento e controlo de qualidade de formas farmacéuticas
solidas, designadamente comprimidos e capsulas. Atualmente, a atividade da Bluepharma
engloba toda a cadeia de valor do medicamento, integrando mais duas areas, a investigagao e
desenvolvimento (R&D) de medicamentos proprios, bem como o registo e a comercializagao
de medicamentos proprios e para terceiros, garantindo oferecer uma melhor qualidade vida a
populagdo, com o acesso de medicamentos de qualidade a pregos competitivos [,

O grupo tem procurado desde a sua génese o reconhecimento e certificagao necessarios
nao so para garantir a qualidade que se espera, como também para poder competir com os
mercados mais exigentes tornando-se numa Industria Farmacéutica de prestigio. Assim, rege-
se pelas Boas Praticas de Fabrico (GMP), pelas Normas ISO (International Organization for

Standardization) em qualidade (9001) e ambiente (14001) e pela OHSAS (Occupational Health
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and Safety Assessment Series) em seguranga e saude ocupacional (18000). Recebe em 2009 a
certificagao pela FDA (Food and Drug Administration) para o desenvolvimento e produgao de
formas solidas, e também em 2016 recebe certificagao pela ANVISA (Autoridade Nacional de
Vigildncia Sanitaria), a autoridade regulamentar do Brasil .

Integrado no plano estratégico de crescimento, o projeto “Bluepharma Acelera 2030” visa
a internalizagao de resultados de R&D “in-house” com a produgio de produtos mais
complexos, sofisticados e inovadores, a transposicao do papel para ferramentas digitais de
informagao e aumentar as exportagoes, permitindo incrementar significativamente a atividade
economica. Nessa linha, em 2018 o grupo avanca com a aquisicao de instalagoes em Eiras,
Coimbra para a posterior criagago de uma Unidade Industrial para a producao de
medicamentos com substancias ativas de elevada atividade farmacologica (HPAPI), permitindo
ao grupo integrar novos segmentos de mercado e diversificar o negocio. Também em 2019 é
adquirida uma nova propriedade em Cernache, Coimbra onde estd em construgao o que sera
o maior parque biotecnolégico do pais - Bluepharma Park, destinado a produgao de injetaveis
complexos para o tratamento de doengas croénicas, dinamizando nao sé a economia
portuguesa com o grande investimento realizado neste projeto, como também aumenta o grau

de acessibilidade destes medicamentos a populagao L.

3. Analise SWOT

Esta ferramenta surge em 1950 em Harvard por um grupo de professores e visa permitir
a qualquer grupo ou empresa analisar estrategicamente as suas forgas (strengths), fraquezas
(weeknesses), oportunidades (opportunitties) e ameagas (threats) em relagao ao ambiente
envolvente, de modo a poder desenvolver acdes de melhoria . Deste modo, a seguinte
anadlise espelha a minha compreensao sobre os varios pontos da minha experiéncia enquanto

estagiaria curricular na Bluepharma - Inddstria Farmacéutica, S.A.

3.1.Pontos Fortes (Strenghts)

3.1.1. Organizacdo do Estagio e Atribuicio de Mentores

O meu primeiro dia de estdgio iniciou com a assisténcia a uma vasta e completa
apresentacao da historia, valores e desenvolvimento do grupo Bluepharma ao longo dos anos,
bem como foram apresentadas as condigbes do estigio e um enquadramento do
departamento onde fiquei alocada, juntamente com uma descri¢ao das fungdes e conteudo a
aprender nos meses seguintes, o que foi 6timo permitindo-me fazer um ponto de situagao e

gerir expectativas quanto ao estagio.
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De seguida foi-me apresentada a mentora que me tinha sido atribuida, que facilitou
bastante a minha integragao na empresa e esclareceu todas as minhas ddvidas permitindo-me
gerar mais confianga para a realizagao das fungoes que me estavam destinadas. A mesma foi a
minha instrutora a maior parte do tempo, acompanhando-me ao longo de todo o estagio.
Existia um plano de estagio estruturado que me explicado, onde pude iniciar com a leitura de
algumas SOPs e variadas instrugoes e regulamentos de modo a ficar a par com todo o
funcionamento do laboratério e critérios de qualidade a cumprir ao longo de todo o processo
de andlise de amostras. Apos esta parte mais teodrica estive sob a instrugao da Mariana, a minha
mentora e formadora do LD, que tratou de me explicar detalhadamente o método de
funcionamento de todos os equipamentos, bem como exemplificar as técnicas utilizadas nas
anadlises. Sempre que era oportuno também me mostrava o ambiente de outros laboratorios
e as tarefas que ai desempenhavam, de modo a completar o meu conhecimento sobre todo o
processo de um medicamento, desde o seu desenvolvimento com todas as andlises que
contempla, até entrar o mercado e aqui com todas as analises de rotina que continuam a ser
desempenhadas para assegurar a mais alta qualidade e seguranga da populagao. um pouco mais
sobre outras e sempre houve abertura para esclarecer qualquer divida que me surgisse. Ao
longo de todo o estagio pude assistir ainda continuamente a formagoes nas plataformas online
utilizadas pelo grupo acerca de pontos essenciais sobre as analises seguintes de modo a
minimizar falhas pelo operador, e também sobre varios temas dentro da Industria
Farmacéutica, incluindo Ensaios de Dissolugao, métodos de quantificagao de amostras como
HPLC e espetrofotometria UV/Vis, reporte e Investigagao de Erros Laboratoriais, validagao
de métodos, estudos de estabilidade, entre outros, o que me permitiu nao sé interiorizar
conhecimentos e adota-los nas tarefas a realizar, como também obter um entendimento amplo
sobre as diversas fungoes dentro da IF.

Deste modo, tenho a consciéncia de que tudo o que aprendi nestes meses so seria possivel
através de uma boa organizagao do plano de estagio bem como a atribuicao de mentores, que
para além de nos darem a oportunidade de esclarecer qualquer ddvida, melhoram em muito

a adaptagao dos estagiarios aos valores da empresa no seu todo.

3.1.2. Condicoes e Ambiente de Trabalho

Outro ponto a meu ver bastante favoravel foram as condigoes de trabalho e o ambiente
envolvente proporcionado pelos colegas de trabalho. Desde o primeiro dia que foram
fornecidos nao s6 os EPIs (Equipamento de Protecao Individual) necessarios ao trabalho

dentro do laboratério e um cacifo onde poderia guardar os pertences pessoais, como também
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equipamento informatico fundamental para aceder as plataformas de trabalho para o registo
de dados, consultar documentos oficiais como os procedimentos analiticos, também participar
em reunioes e a¢oes de formagao, e aceder a conta e-mail profissional para poder receber e
estabelecer comunicagao com outros colegas e departamentos da empresa.

Além disso, todos os colegas tornaram a minha experiéncia de estagio a melhor possivel,
o que constituiu sem duvida um dos fatores que mais marcaram positivamente esta passagem
pela Bluepharma. Interiorizando todos os conhecimentos que adquiri, pude desenvolver
competéncias nao so6 profissionais a nivel de técnica e métodos de trabalho, como também
competéncias sociais e de comunicagao entre equipa, e ainda competéncias pessoais como o

espirito critico que é tao importante, o profissionalismo e a autonomia.
3.1.3. Formacao Interna Continua

A Bluepharma integra no seu plano de trabalho a Metodologia Kaizen, que significa
literalmente, mudanga para o melhor, e é reconhecida como uma importante estratégia
competitiva a longo prazo, utilizando-se como abordagem para a melhoria de um negdcio,
onde se tem demonstrado resultados positivos continuamente superiores em relagao a nao
utilizagao desta metodologia. Esta cultura de melhoria continua integra-se nao s na area do
negocio, como também a vida pessoal, social e de ambiente de trabalho, envolvendo todos os
trabalhadores e pessoas que fazem parte de uma empresa, levando a uma progressao na
qualidade e produtividade de todos os processos ..

Assim, varias agoes eram seguidas diariamente indo de encontro a este método de
trabalho, o que incluia reunides didrias @ mesma hora numa plataforma online de modo a
facilitar o acesso a todos os colegas de trabalho uma vez que, como existiam turnos de
trabalho, a equipa nunca estava toda unida presencialmente. Durante as reunides era
partilhado por cada um as tarefas que ja tinha realizado até ao momento bem como as
dificuldades sentidas ou percalgos ocorridos. Também eram relembradas as tarefas que faltava
realizar por cada colega permitindo que toda a equipa de mantenha informada em relagao ao
ponto em que se esta possibilitando uma gestao e redistribuigao de tarefas com o objetivo de
alcangar as metas didrias previamente estabelecidas. Estas informagoes eram anotadas em
sistema e os pontos mais relevantes eram afixados no quadro Kaizen num local visivel e
acessivel a todos, onde para além disso era dada liberdade para que cada um pudesse partilhar

as suas sugestoes e ideias de melhoria em determinado processo ou tarefa a executar.
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Ainda eram agendadas agoes de formagao para todos os colaboradores, por norma online,
sobre varios temas que uma Indulstria Farmacéutica contempla e que é importante estar
instruido para tal, pois apesar de existirem varios departamentos, estao todos conectados
entre si e € crucial ter um entendimento geral sobre cada um para que todo o work-flow de

uma grande empresa como a Bluepharma possa continuar em funcionamento.

3.1.4. Autonomia no Desempenho de Tarefas

ApOs estas formagoes que careciam de uma avaliagao aos conhecimentos numa plataforma
online apds a assisténcia, bem como através da formagao continua realizada que recebi ao
longo do estagio sobre todos os processos e tarefas a realizar no laboratorio, pude ganhar
alguma autonomia na execugao deste trabalho. Isto permitiu-me nao soé testar e adotar os
meus conhecimentos técnico-cientificos, como também errar por mim propria e dar a volta a
situagao conseguindo outras solugoes e alternativas, estimulando o meu sentido critico e
responsabilidade na execugao destas tarefas. O auxilio sempre prestado pelos colegas de
trabalho do laboratoério deu-me uma grande base de seguranga, o que me permitiu desenvolver

confianga no meu trabalho incentivando-me continuamente a querer fazer mais e melhor.

3.2. Pontos Fracos (Weaknesses)

3.2.1. Duracao do Estagio

Considero que, apesar de todos os conhecimentos que adquiri durante o periodo de
estagio, muito ficou por esclarecer dentro da magnitude de conhecimentos que ha numa IF.
Isto porque, ao restringir o meu estagio ao Laboratério das Dissolugoes pude, claro esta, focar
a minha aprendizagem nestes mesmos conceitos, no entanto, ficam por explorar outros temas
dentro do Desenvolvimento Analitico. Ainda dentro da IF, departamentos como R&D,
Controlo de Qualidade e Desenvolvimento do Negocio suscitam-me algum interesse e
gostaria de ter oportunidade de saber mais sobre estas areas, onde uma experiéncia de estagio
parece-me ser das opgOes mais vantajosas para um estudante perto do fim de curso. Isto
porque considero que s6 com a pratica e a envolvéncia no ambiente de trabalho é possivel ter
uma ideia do que é realmente um trabalho.

Deste modo, considerando que IF constitui uma das saidas profissionais que agrega mais
jovens recém-formados em Ciéncias Farmacéuticas, seria seguramente muito benéfico para
cada estudante ter a oportunidade de explorar mais areas dentro da Industria, permitindo

alargar o seu curriculo e fazer uma escolha mais consciente assim que surge a oportunidade.
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3.3. Oportunidades (Opportunities)

3.3.1. Contacto com Documentos Oficiais e Ferramentas de Trabalho

Estagiar numa Industria como a Bluepharma, que se rege por elevados standards de
qualidade, deu-me a oportunidade de ter contacto direto com documentagiao oficial
nomeadamente SOPs e outros procedimentos laboratoriais, e também guidelines elaboradas
pela EMA ou pela FDA, que potenciam a correta execugao laboratorial das analises por todos
os colaboradores da empresa, uniformizando processos e permitindo detetar e corrigir mais
facilmente potenciais erros ou falhas na execugao de uma tarefa.

Também me foi possivel contactar com algumas das plataformas e ferramentas utilizadas
pelo grupo para comunicar e agilizar processos, nomeadamente o Microsoft Teams para
comunicar e assistir a formagoes, o sistema documental Veeva Vault, o Success Factors para
gerir as avaliagoes das respetivas formagoes, também o Microsoft Excel para introduzir dados
e analisar resultados, e ainda outras plataformas relacionadas com o funcionamento dos
dissolutores, espetrofotéometros e HPLCs.

Penso que este contacto, aliado ao facto de ter podido praticar a lingua inglesa devido a
que muitos documentos e plataformas utilizadas estao configurados nesse idioma, demonstrou
representar uma mais-valia uma vez que coma globalizacao e expansao da propria empresa
para mercados fora de Portugal, o entendimento da lingua inglesa nos dias que correm é crucial
e fez parte do meu crescimento pessoal e profissional, capacitando-me com valéncias que num

outro ambiente sem contacto com tudo isto nao seria possivel.

3.3.2. Aquisicao de Conhecimentos sobre Métodos Analiticos e

Acompanhamento de Processos

Durante este estagio curricular tive a oportunidade de colocar em pratica varios
conhecimentos obtidos durante o curso, nomeadamente as unidades curriculares de Métodos
Instrumentais de Andlise e Tecnologia Farmacéutica foram bastante relevantes para as fungoes
que desempenhei no laboratério, uma vez que me capacitaram com o conhecimento teorico
necessario para a aplicagdo na pratica. Assim, pude participar na realizacio de analises a
amostras de produtos em desenvolvimento envolvendo métodos de dissolugao, métodos de
quantificacio como espetrofotometria e HPLC, e alguns métodos complementares aos
aparelhos como verificagoes de fluxo, calibragao de balangas analiticas, medicao de pH, entre
outros. Complementando a minha formagio foram-me demonstradas algumas técnicas

realizadas fora do LD, nomeadamente titulacoes Karl-Fischer e a determinagao do tamanho de
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particula a laser com Mastersizer, onde me foram explicados os pontos criticos na realizagao
de cada método.

Pude também acompanhar o work-flow de uma amostra sélida de forma simplificada, que
apos as etapas de R&D passa para a fabricagao onde sao produzidos trials de lotes piloto que
chegavam ao LD para andlises de dissolu¢ao, que, em conjunto com outras analises como
desagregacao, estabilidade em determinadas condigoes e quantificagao das amostras, sao
interpretados os resultados obtidos para posteriormente serem feitas alteragoes a nivel da
formulacao e outros ajustes se necessario, com o objetivo de alcancar o melhor produto
possivel, que mais tarde segue para producao industrial de lotes e respetiva comercializagao

dentro do pais ou para exportagao.

3.4. Ameacas (Threats)

3.4.1. Medidas de Contingéncia Aliadas a COVID-19

Desde o inicio da pandemia que as IF se viram obrigadas a modificar a sua realidade
profissional, implementando medidas de contingéncia de modo a minimizar a propagacao do
novo coronavirus dentro da empresa. Deste modo, foi instituido o teletrabalho obrigatorio
em grande parte dos departamentos na Bluepharma e também o desfasamento dos turnos de
trabalho especialmente nas secgoes laboratoriais, impedindo que existissem grandes
agregacoes de trabalhadores num espago limitado como é um laboratério. Com isto, o meu
estagio reduziu em uma hora e meia diaria de tempo passado no laboratoério, o qual era
passado no computador a assistir a formagoes online, ler SOPs e ademais regulamentagao,
recolher e organizar dados, entre outras tarefas.

Entre as medidas implementadas, a restricao de certos espagos antes utilizados para
convivio nos tempos de pausa, as barreiras fisicas na area da restauragao, e a cessagao
provisoria de determinadas atividades de convivio antigamente realizadas como o BlueFun,
Jantar de Natal, corridas noturnas, agoes de voluntariado, entre outras. Todas estas medidas
que visam minimizar o contacto entre colegas para mitigar o risco de contagio podem
constituir um ponto negativo num estagio curricular que, uma vez decorrer por somente 3
meses, diminui as interagoes entre colegas de departamentos diferentes dificultando os
momentos de socializagao e partilha de ideias, que considero ser um fator bastante importante

dentro de uma empresa.
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3.4.2. Plano de Estudos com Abrangéncia Limitada da IF

Considero que a realidade da Industria Farmacéutica passa um pouco despercebida no
plano de estudos de MICF, que sendo ja tao vasto, torna dificil a inclusao de novas unidades
curriculares, no entanto, uma abordagem diferente e mais direcionada para a IF seria
extremamente Util aos estudantes que pretendam envergar pela area, que cada vez mais
interessa aos jovens recém-formados.

Uma das dificuldades sentidas, no geral, inicia pela escolha do departamento para a
candidatura ao estagio em IF, pois uma vez nao divagada essa informagao previamente durante
o curso, acerca das diversas areas e departamentos que podem fazer parte de uma IF, parece-
me normal que um estudante perante essa situagao se sinta um pouco perdido. Para além
disso, dentro do mesmo departamento podem coexistir fungdes muito variadas, que sao
desconhecidas para quem esta de fora e até poderiam constituir fonte de interesse profissional
para algum estudante, no entanto, uma vez nao serem dadas a conhecer essas fungoes, torna
mais dificil e inespecifica a procura de um trabalho que se parega adaptar e adequar as
expectativas de cada um. Deste modo, penso que poderia ser muito benéfico nao sé uma
maior incisao sobre esta saida profissional por parte da faculdade ao longo dos 5 anos de
curso, ja que sera o futuro de uma parte significativa dos estudantes, como também por parte
de entidades externas com a realizagao de agoes de formagao e workshops interativos que

possam abranger tudo o que uma IF pode trazer.

4. Conclusoes Finais

Com a realizagao deste estagio curricular pude iniciar o meu contacto com a vertente da
Industria Farmacéutica, onde me foi possivel vivenciar o seu dia-a-dia percebendo o grau de
complexidade e de esforgo envolvidos no desenvolvimento de medicamentos.

Pude sedimentar algum do conhecimento que adquiri durante o meu percurso em MICF e
ainda complementar a minha formagao com técnicas e competéncias que seguramente serao
muito relevantes para o meu percurso profissional. Ter contactado com diversos profissionais
de diferentes formagoes base, que me apoiaram e se certificaram que eu dava o melhor de
mim, fez-me valorar mais a colaboragao e interajuda entre colegas de equipa que, constituindo
um dos pilares basilares para o sucesso de uma empresa, me fizeram crescer e aprimorar as
minhas aptidoes comunicativas contribuindo para o meu desenvolvimento pessoal.

Assim, so posso agradecer a todos os colegas e equipa admiravel que tornaram esta minha

primeira experiéncia no diverso mundo da IF o mais proveitosa possivel.
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I. Introducao

A Farmidcia Comunitaria (FC) é sem duvida o setor farmacéutico que mais jovens
Farmacéuticos acolhe. Ao longo do meu percurso académico pude notar nao soé a relevancia
da area na Saide em Portugal, como também o modo como nos futuros profissionais no setor
temos um papel pertinente, que tenta ir de encontro as expectativas da populagao.

Entre as varias fungoes do Farmacéutico numa FC, inclui-se a dispensa de medicamentos,
aconselhamento farmacoterapéutico avaliando sinais e sintomas, revisao da farmacologia,
detegdao de possiveis interagoes farmacologicas atuando sobre elas com a colaboragao de
outros profissionais de saude quando necessario, também a realizagio de consulta
farmacéutica quando existe esse servico na farmacia, administragdo de vacinas e outros
injetaveis, preparagao de manipulados, medicao de parametros bioquimicos e promogao de
medidas nio farmacoldgicas fomentando a mudanga para habitos mais saudaveis !
contribuindo para melhorar o estado de salude dos utentes que procuram na farmacia uma
solugao para os seus problemas de saude, mas nao apenas. Muitas vezes o utente procura no
farmacéutico um ouvido disponivel e um olhar atento, que possa escutar e com uma palavra
amiga amenizar as suas preocupagoes. Muitas vezes o utente vem a farmacia com um pedido
de ajuda disfargado num rosto sem expressao, onde aqui é importante na minha consideragao,
que o farmacéutico possa estar atento e estabelecendo um grau de proximidade e confianga
com o utente permita que este nos comunique a sua situagao. Maus-tratos em casa, luto por
alguém querido que partiu, convivéncia com alguém debilitado, solidao ou outra situagao
stressante ou traumatica que possa existir. Considero que o papel do farmacéutico enquanto
agente de Saude Publica transcende e vai muito além do Medicamento, faz parte o estar atento
aos sinais e estabelecer um papel de proximidade com as populagoes, tendo por base sempre
a empatia, sendo fulcral na detegao precoce de diversas doengas e outras situagoes de risco,
permitindo tornar o dia de cada um um pouco mais generoso.

Dito isto, foi-me dada a oportunidade de realizar um estagio curricular na Farmacia Isabel
Folhas em Coimbra durante 4 meses, sob a orientacao da Diretora Técnica Dr.? Isabel Folhas,

uma experiéncia que foi sem duvida muito proficua para o meu crescimento a todos os niveis.
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2. A Farmacia Isabel Folhas

Este estabelecimento de Salde conta ja com mais de 50 anos de servico e é hoje um
simbolo de profissionalismo, dedicagao, empatia e proximidade com o utente. Para além da
equipa de profissionais de saide que contempla, conta com consultas de nutri¢ao e podologia.

Esta localizada na zona da Solum em Coimbra, encontrando-se bastante acessivel ao
publico, nao s6 por ter uma area destinada a estacionamento ao seu redor, como conta com
uma paragem de autocarro a distdncia de metros, e estd a par com outros estabelecimentos
comerciais, o que acaba por dinamizar o espago. Isto facilita nao s6 a quem vem a farmacia de
passagem, como também a quem vai buscar a sua medicagao habitual e esclarecer as suas
duvidas. Faz parte de uma area bastante movimentada e segura da Cidade de Coimbra, com
um Shopping e o Estadio da Cidade a escassos minutos a pé, e também Escolas Basicas,
Secundarias e de Ensino Superior. Assim, é frequentemente comparecida por estudantes, e
também familiares e outros residentes, refletindo-se no tipo de publico que aflui a farmacia, o
que me permitiu contactar com utentes de diferentes faixas etdrias e estratos
socioeconomicos.

Contempla uma porta de entrada e uma porta de saida, sendo a primeira adaptada a
pessoas com mobilidade reduzida, e um sistema de senhas com atendimento prioritario, de
modo a permitir que haja um atendimento ordenado e justo, o que por sua vez foi um ponto
positivo aquando na pandemia, pois permite que nao haja o cruzamento de utentes dentro da
farmacia e impede que aglomerados de pessoas se formem, uma vez que o atendimento tem
em conta a ordem das senhas. Dispéem ainda de um PharmaShop24, um expositor com
produtos nao sujeitos a receita médica localizado no exterior na farmacia, que permite nao sé
por um lado agilizar a compra de produtos como desinfetantes, produtos de higiene oral,
métodos de contracecao, testes de gravidez, produtos de higiene intima, material de primeiros
socorros, entre outros, que pode ser feito inclusive fora do horario de funcionamento da

farmacia, como também permite tornar a compra mais reservada.

3. Analise SWOT

O presente relatério de estagio contempla uma andlise SWOT, um acronimo da sigla
inglesa Strenghts, Weaknesses, Opportunities and Threats, que pretende realgar os pontos fortes
e os pontos fracos que senti ao longo da minha experiéncia, bem como as oportunidades de
melhoria e ameagas que se fazem sentir, refletindo uma avaliagao critica da minha parte

enquanto estagiaria integrada na equipa da Farmacia Isabel Folhas.
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3.1. Pontos Fortes (Strenghts)
3.1.1. Equipa Técnica e Proximidade ao Utente

Ao longo do meu estagio, sempre olhei para a equipa técnica como um exemplo de
competéncia, dedicagao, simpatia, cuidado e sobretudo empatia com o utente. Isto fomenta a
criagao de uma relagao mais proxima deste com o farmacéutico, no qual deposita confianga e
torna a farmacia no seu espago de saude que visita com mais assiduidade. Com isto, desde o
desenvolvimento da farmacia com a atual geréncia que o leque de utentes “habituais” se tem
expandido cada vez mais, o que beneficia nao so6 a farmacia, mas também o farmacéutico, que
possuindo ja os dados do utente no sistema, apos a criagao da ficha de cliente, torna possivel
aceder a sua medicagao habitual, frequéncia de dispensa e posologia, facilitando o

aconselhamento e tornando-o mais rapido e seguro para o proprio utente.

3.1.2. Organizacao e Rotacao de Func¢des entre Colegas de Equipa

A farmacia organiza-se distribuindo algumas das fungoes entre colegas de trabalho, fungoes
essas que incluem a gestao dos stocks, gestao das validades segundo o principio “first expired,
first out” onde sao criadas listas por datas de validade e se incentiva a escoar os produtos com
validades mais curtas de modo a minimizar quebras de stock inecessarias. Também o controlo
dos psicotrépicos revendo se a documentagao que € necessario enviar para o INFARMED no
final de cada més esta em dia, a gestao do Pharmashop24, a organizagao de agoes de marketing
e das promocgoes vigentes que também tem de ser comunicado as respetivas marcas de modo
a receber o retorno dos valores, a correcao do receituario que por sua vez é verificado
detalhadamente para ser enviado para as respetivas entidades das comparticipagoes no ultimo
dia de cada més, entre outras. Estas tarefas vao alternando entre os colegas de modo a que
se certifique a autonomia e competéncia de todos no desempenho de cada tarefa, e
encontram-se previamente definidas e afixadas no quadro Kaizen da Farmacia que esta visivel
e disponivel a todos os colaboradores, minimizando falhas de comunicagao e permitindo uma

melhoria continua desta gestao, seguindo a metodologia japonesa.

3.1.3. Robot e Grande Quantidade de Stock

A existéncia de robot na farmacia permite agilizar bastante os processos, estando
conectado com o programa de atendimento Sifarma®, auxilia o farmacéutico na dispensa de
medicagao sendo que evita o deslocamento do préprio até gavetas, prateleiras ou armazém,
diminuindo tempos de espera e focando a sua total aten¢ao nas necessidades do utente. Para
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além disso, a existéncia desta tecnologia permite poupar espago na farmacia que seria utilizado
em estruturas para arrumagao, e também é muito Util no armazenamento ordenado de
medicamentos, aos quais € atribuida uma sequéncia que permite a sua identificagao no interior
do robot sempre que necessario. Serve também para manter os psicotropicos guardados e
controlados e para fazer uma gestao dos stocks, controlo de prazos de validade e das devidas

condigoes de temperatura e humidade, facilitando todo o processo.

3.1.4. Gestio das Reservas

Quando porventura mediante um pedido de um utente a farmacia nao dispunha em stock
de determinado produto, era verificado se tal estaria disponivel nos armazenistas, e uma vez
que os habituais fazem entregas duas vezes por dia na farmacia, no inicio da manha e no inicio
da tarde, tornava possivel agilizar a encomenda e disponibilizar o produto ainda no proprio
dia ou na manha seguinte, salvo determinados produtos que eram encomendados e recebidos
a partir de outros fornecedores. Apos a encomenda era criada uma reserva com os dados do
utente, que era realizado quer em sistema quer num bloco de folhas que se guardava num
local disponivel a todos os colegas, tornando o processo o mais inequivoco possivel. Sempre
que necessario e solicitado pelo utente, aquando da recegao da encomenda na farmacia, um
colega tratava de contactar o utente avisando que o mesmo ja se encontrava disponivel para
vir levantar, o que demonstra, na minha consideracao, bastante cuidado por parte da equipa.
Por ultimo, quando a pessoa vem levantar os seus produtos, tem disponivel no sistema de
senhas uma senha prioritaria especifica sé para o levantamento de reservas, tornando mais

rapido e agil o atendimento.

3.1.5. Dermocosmeética e Aconselhamento

A area da Dermocosmética tem sido cada vez mais explorada pela Indlstria e pelo
marketing das marcas, tornando a sua procura crescente no ambiente da farmacia. Assim, a
Farmacia Isabel Folhas esta dotada de uma ampla gama de marcas como René Furterer®,
Lierac®, SkinCeuticals®, Klorane®, Vichy®, Avéne®, entre muitas outras, de modo a tentar
corresponder as expectativas dos varios publicos. E uma area que esti em constante
atualizagao e renovagao com a introdugao de novos ingredientes e formulagées no mercado,
O que pressupoe que exista por sua vez uma grande atengao e adaptagao pela equipa da
farmacia, sendo possivel fazer o aconselhamento destes produtos aquando da sua procura.
Deste modo, nao s6 notei um vasto conhecimento das marcas e caracteristicas que cada

produto inclui por cada colega, como através da partilha dessa informacao pude enriquecer o
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meu entendimento na matéria, colocando-me mais a vontade para fazer o aconselhamento
dos produtos da area da Dermocosmética. A farmacia dispoe também de um servico mensal
de aconselhamento personalizado com a vinda de conselheiros de grupos de setor, que se
disponibilizam para escutar as preocupagoes de cada cliente em relagio a determinado
problema de pele por exemplo, e sugerem algumas medidas e produtos que podem ajudar na
concretizagao dessas necessidades. Quando pertinente também procedem a aplicagao dos
mesmos na pele do cliente e esclarecem qualquer duvida que possa surgir, em ambiente de
gabinete que a farmacia dispoe para tal. Para além disso, distribuem amostras de outros
produtos para que a pessoa possa experimentar e conhecer novas gamas e marcas, €
disponibilizam-se para informar e esclarecer os colegas da equipa da farmacia sobre as marcas
cedendo documentos informativos em relagdo as caracteristicas de cada produto,
nomeadamente fluxogramas. A uniao destes fatores permitiu-me atualizar as minhas bases e

fazer progredir o meu conhecimento na area.

3.1.6. Administracao de Vacinas e Medicamentos Injetaveis

A administracao de vacinas nao incluidas no Plano Nacional de Vacinagao e de outros
medicamentos injetaveis € um dos servicos que consta nas farmacias comunitarias desde 2008
com a entrada em vigor da Portaria n.° 1429/2007, de 02 de novembro pelo INFARMED ©,
posteriormente com alteragdes introduzidas pela Portaria 97/2018, de 9 de abril . Os
requisitos a cumprir devem seguir a Deliberagio n.° 139/CD/2010, de 21 de outubro ™,
retificada pela Deliberagio n.° 145/CD/2010, de 4 de novembro ¥, e o farmacéutico devera
ter uma formacgao prévia que o habilite para tal, formagao esta promovida pela Ordem dos
Farmacéuticos (OF).

Em continuacao, a farmacia Isabel Folhas dispoe deste servigo tornando-se numa mais-valia
para a populacao, particularmente na vacinagao contra a gripe sazonal, na qual dezenas de
utentes aguardam a disponibilidade da farmacia para se manterem protegidos contra o virus
que pode ser fatidico para os mais vulneraveis, tornando este servico num contributo notavel
para a Saude Publica em Portugal. Assim, a equipa da farmacia informa os utentes que
pretendam fazer a toma da vacina da altura a partir da qual aceitam reservas, e elaboram uma
lista com os dados de cada utente de modo a terem uma ideia aproximada acerca da
quantidade de vacinas que serao necessarias rececionar na farmacia para poder alcangar as
necessidades de todos os utentes que manifestaram interesse, de um modo organizado e

evitando assim que haja falta de produto ou excedente.
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3.2. Pontos Fracos (Weaknesses)

3.2.1. Concomitancia de Sistemas de Atendimento

A Farmacia Isabel Folhas integra até a data quer o sistema informatico Sifarma 2000®, quer
o Novo Modulo de Atendimento do Sifarma®, ambos desenvolvidos e comercializados pela
Glintt, uma empresa Portuguesa de Consultoria e Servigos Tecnoldgicos. No inicio do meu
estagio desempenhava maioritariamente funcoes de backoffice como a recegao de
encomendas, gestao de devolugdes, arrumagao de medicamentos e impressao de codigos de
barras para posterior marcagao nos produtos de venda livre. Aqui utilizei grande parte do
tempo o sistema Sifarma 2000®, no entanto, posteriormente quando comecei o atendimento
ao balcao era predominante a utilizagao do Novo Modulo de Atendimento do Sifarma®, onde
se tornava possivel aceder a diversas informagoes sobre os medicamentos como indicagoes
terapéuticas, posologias, interagoes medicamentosas, efeitos secundarios e contraindicagoes,
tornando o atendimento mais rapido e seguro, pois nao despendia tanto tempo a buscar essa
informagao noutra plataforma. Isto permitiu-me, em parte, trabalhar com os dois sistemas, o
que considero uma vantagem. No entanto, como referi, utilizava cada sistema para fungoes
diferentes, uma vez que o novo ainda nao integrava algumas destas, o que me causou alguma
confusao e dificuldade de adaptagao. Para além disso, tarefas como calcular PVPs e aplicar
promogoes que estivessem em vigor, muitas vezes tinham que ser realizados no Sifarma
2000®, em simultaneo com a realizagao do atendimento no Novo Médulo de Atendimento
do Sifarma®, o que tornava mais complexo o atendimento, desviando por vezes a minha
atencao do utente para aprender a manusear os dois sistemas, o que considero ter sido um

ponto menos positivo nesta experiéncia curricular.

3.2.2. Numero de Funcionarios

Ao longo do meu estagio na Farmacia Isabel Folhas, senti em varios momentos que a
inclusao de mais elementos disponiveis para realizar fungoes teria sido muito benéfico para a
minha formagao. Isto ter-me-ia permitido ausentar-me da fungao de atendimento ao balcao
para poder atentar melhor na realizacdo de determinadas fungbes pelos colegas,
nomeadamente na elaboragao de manipulados e na assisténcia a formagoes por delegados de
marcas que ocasionalmente visitavam a farmacia. Também poderia ter tido a oportunidade de
presenciar mais vezes o aconselhamento farmacéutico por parte da equipa em situagoes
especificas que me ajudariam certamente a aumentar o meu grau de conhecimento e

experiéncia, com a observagao de feridas e afegoes cutineas por exemplo, com o posterior
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aconselhamento efetuado, algo que considero ser de extrema relevancia para a progressao na
area enquanto profissional. No entanto, saliento que o facto de ter realizado maioritariamente
atendimento ao balcao me dotou de valéncias que s6 seria possivel com essa experiéncia,

concluindo que evolui bastante com todo o conjunto de fung¢oes realizadas.

3.2.3. Medicao de Parametros Bioquimicos

Por razoes de seguranca, de modo a diminuir o contacto interpessoal evitando o contagio,
a medigao de parametros bioquimicos foi suspensa pela Direcao Geral de Salde aquando da
pandemia por SARS-CoV-2. Estes parametros incluiam a glicémia, colesterol total, colesterol
HDL, triglicéridos e acido Urico, que eram muitos Uteis particularmente no contexto de
aconselhamento farmacéutico, pois para além dos dados sobre a terapéutica que o utente ja
faz, com este tipo de valores € possivel retirar outras conclusoes e fazer uma monitorizagao
mais personalizada sobre o estado de salde dos utentes. Isto inclui incentivar a mudangas no
estilo de vida ou até alertar para a necessidade de o utente ser examinado por um médico
quando estamos perante um sinal de alerta. Deste modo, considero ser muito pertinente este
tipo de servigo numa farmacia, e o facto de nao ter podido colaborar nessas medigoes nao me

permitiu testar e progredir com os meus conhecimentos na matéria.

3.2.4. Plano de Estudos de MICF

Uma vez que a Farmacia Comunitiria é dos setores que mais emprega jovens
farmacéuticos, considero importante e pertinente para os alunos que, areas que representam
alguma relevancia na procura por produtos, como é o caso da Veterinaria, Cosmética e
Dermocosmética, Puericultura e Ortopedia, sejam mais discutidas e dadas a conhecer ao longo
do Mestrado Integrado em Ciéncias Farmacéuticas.

A area da Veterinaria gerou-me alguma inseguranga no momento dos atendimentos, uma
vez que eram produtos pedidos regularmente por utentes, quer para desparasitagao interna
ou externa dos seus animais de estimagao, quer para outros problemas e afegoes, e de facto
considero que nao é uma disciplina tao explorada na faculdade, que nos possibilite distinguir
caracteristicas entre produtos e marcas e melhor indicar consoante cada situagao.

Também na area da Dermocosmética penso que alguns pontos poderiam ser mais
discutidos ao longo do curso de modo a sermos colaboradores mais informados aquando de
um atendimento. Pude percecionar que alguns casos eram bastantes recorrentes,
nomeadamente eczemas, psoriase, acne, melasma, xerose, queda de cabelo, entre outros.

Muitas destas poderiamos relacionar com o stress didrio, o uso de mascara de protecao,
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desregulagoes hormonais, alimentagao desequilibrada, privagao de sono, e assim penso que
uma abordagem por estas vertentes, e nao apenas utilizar como Unico tratamento os cuidados
de pele, que nao deixam de ser importantes, mas que por si s6 podem nao ser suficientes para
disfarcar sinais cuja etiologia engloba varios destes fatores, nao deve ser ignorada e penso que
esta questao da mudanca de habitos e suas repercussoes deveria ser mais trabalhada e incutida.

A drea da Puericultura representa por sua vez uma parte das vendas dado que um
consideravel nimero de gravidas e recém maes acodem a farmacia para pedir aconselhamento
e comprar alguns produtos destinados ao desenvolvimento e bem-estar do bebé nos primeiros
anos de vida. Nesta area senti sem duvida que o meu conhecimento nao era muito abrangente,
apesar de que pude esclarecer as minhas duvidas que surgiram durante os atendimentos com
os colegas da farmacia, no entanto, gostaria de ter ganhado maior instrugao na area.

Ainda a drea da Ortopedia que também posso destacar devido a procura recorrente por
produtos como meias de descanso, meias de compressao, tipos de palmilhas, dispositivos
médicos para calosidades, cotoveleiras, joelheiras e pés elasticos, entre outros, nos quais por
vezes senti dificuldade em aconselhar os produtos em questoes relacionadas com a
elasticidade e adaptabilidade dos mesmos a cada situagao em particular. Também neste setor
fui auxiliada pela equipa quando necessario, mas teria interesse em ter ganhado uma maior
nogao sobre este tipo de produtos e a sua utilidade em casos particulares.

Por ultimo, considero que, sem duvida, o curso de MICF deveria ser dotado de um curso
pelo menos basico de primeiros socorros e suporte basico de vida (SBV). O primeiro porque,
era praticamente diariamente que utentes vinham a farmacia em busca de material para fazer
curativos, questionando o farmacéutico sobre que produtos seriam uma melhor opgao em
cada caso, nos quais os colegas com toda a sua bagagem de experiéncia facilmente
identificavam e vendiam os produtos mais adequados. Quando era necessirio e nao se
tratando de uma lesao grave, o proprio colega procedia ao curativo no gabinete do utente
disponivel na farmacia. Também pude presenciar mais do que uma vez situagées onde me
parece relevante ter formagao em SBV, por exemplo quando um utente perde os sentidos ou
se sente indisposto quer dentro do espago da farmacia quer nos seus arredores, onde o
farmacéutico agilmente pode prestar auxilio, dentro das suas possibilidades para tal. Isto
demonstra a meu ver uma enorme utilidade para a Sadde Publica, e senti de facto varias vezes
que deveria saber mais para poder ser util neste tipo de situagao, onde seguramente a
formagao pode salvar vidas. Isto porque, uma vez que a FC é um setor que integra tantos
farmacéuticos, e sendo dotado de todas estas areas do saber penso que, tendo uma formagao

prévia de forma abrangente nestas matérias possa ser muito conveniente na pratica quando
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somos postos a prova nos momentos de atendimento ao balcao, permitindo melhorar a nossa

confianga no aconselhamento, focando a atengao nas necessidades dos utentes.

3.3. Oportunidades (Opportunities)
3.3.1. Dispensa de Medicacdo Hospitalar

Aquando da pandemia de COVID-19 foi autorizado ao abrigo do Despacho n.° 4270-
C/2020, de 7 de abril pelo Ministério da Salde ™ e da Circular Normativa n.°
005/CD/550.20.001 pelo INFARMED ), o fornecimento de medicamentos dispensados pelas
farmacias hospitalares aos doentes em regime de ambulatério, através das farmacias
comunitarias, que tem vindo a ser renovado pelas vantagens que tal significa para o doente,
que lhe torna mais acessivel o acesso a sua medicagao, muitas vezes de carater cronico.
Minimizando tempos de espera nas farmacias hospitalares e aglomerados de utentes dentro
dos hospitais, permite diminuir o risco de contagio quer pelo novo Coronavirus quer por
outro microrganismo. Isto foi possivel devido a criagao do Sifarma® Clinico, uma nova secg¢ao
dentro do sistema Sifarma® ja conhecido, onde o farmacéutico deve preencher todos os
dados necessarios relativamente quer ao utente que vem levantar a medicagao, quer aos
proprios medicamentos que tém que ser verificados e contabilizados pelo farmacéutico
aquando da sua chegada a farmécia. E um processo bastante rapido e intuitivo que pude
presenciar algumas vezes, o qual considero representar uma oportunidade para o setor

contribuir ainda mais para o conforto e bem-estar da populagao.

3.3.2. Medicamentos Manipulados

Classificando-se como «qualquer férmula magistral ou preparado oficinal preparado e
dispensado sob a responsabilidade de um farmacéutico», o medicamento manipulado e a sua
prescricio e preparagio sio regidos pelo Decreto-Lei n.° 95/2004, de 22 de abril ), e cujas
boas praticas se regem pela Portaria n.° 594/2004, de 2 de junho P!, ambos emitidos pelo
Ministério da Salde. Assim, esta € uma das tarefas que podem ser realizadas numa farmacia
comunitaria, se se verificarem as devidas condigoes e material de trabalho.

A farmacia Isabel Folhas realiza poucas preparagoes de manipulados, um caso que se
verifica de igual forma em varias outras farmacias em Portugal por nao ser atualmente uma
pratica tdo comum, no entanto, existem algumas FC que se dedicam mais especificamente a
este tipo de preparagoes, estando amplamente munidas de todo o material e matérias-primas

necessarios. Ainda assim, foi-me possivel auxiliar na preparagao de um manipulado, uma
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solugao alcodlica de acido bérico a saturagao para aplicagao auricular, utilizado no tratamento
topico de otites externas pela sua atividade bacteriostatica e fungistatica, cujas ficha de
preparagao e respetiva legislagio se encontram em anexo. Isto permitiu-me, ainda que
pontualmente, colocar em pratica conhecimentos adquiridos nas unidades curriculares de

Farmacia Galénica e Dermocosmeética.

3.3.3. Cartao Saiuda e Troca por Produtos

Uma vez que a farmdcia Isabel Folhas pertence ao grupo das Farmacias Portuguesas,
contempla uma das vantagens que é ter o Cartao Sauda, permitindo ao utente usufruir de
beneficios por cada vez que se desloca a sua farmacia habitual. Com este cartao pode acumular
pontos com a compra de MNSRM, suplementos alimentares, produtos das areas da
dermocosmeética, beleza, puericultura, ortopedia, saude oral, entre outros, incluindo servigos
farmacéuticos, que podem posteriormente ser descontados do cartao, quer através da troca
de pontos por produtos do catialogo de pontos, que pode ser consultado online no website
das Farmacias Portuguesas ou fisicamente numa farmacia que pertenga ao grupo, quer pela
conversao dos pontos em vales que podem ser descontados no momento de pagamento da
conta na farmacia quando solicitado. Assim, a farmacia Isabel Folhas contempla a disposi¢ao
dos utentes uma variedade destes produtos incluidos no catilogo dos pontos tais como gel
de banho, sabonete liquido, creme hidratante, gel e toalhitas desinfetantes, pastas de dentes,
entre muitos outros, que se encontram num expositor na farmacia ao lado dos balcoes de
atendimento de modo a tornar visivel a sua visualizagao pelos clientes aquando das suas
compras. Deste modo, considero ser uma grande vantagem ter esta variedade de produtos
ao dispor, revelando ser um fator que agrada aos utentes ja fidelizados na farmacia e a novos

clientes que se possam sentir atraidos por este beneficio.

3.3.4. Formacao Complementar Continua

A existéncia de uma politica de formagao complementar continua permite ao farmacéutico
uma constante atualizagao de conhecimento técnico-cientifico que se revela crucial para o
exercicio da atividade farmacéutica. Assim o farmacéutico pode e deve ao longo do tempo
investir na propria formagao nas diversas areas, quer através de cursos e webinars promovidos
pela OF, quer através de formagoes acerca dos produtos por parte de delegados de
informagao médica de diferentes laboratorios e empresas. Estes visitam as farmacias segundo
uma periodicidade e realizam formagoes expositivas onde apresentam novos produtos que

serao lancados para o mercado, dando a experimentar o sensorial do produto ou
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disponibilizando amostras aos colegas de modo que através do proprio feedback possam
realizar um aconselhamento ao utente mais personalizado. Também relembram caracteristicas
e diferengas entre alguns produtos ja comercializados enfatizando as vantagens e indicagoes
terapéuticas de cada um, havendo sempre abertura por parte dos delegados para esclarecer
qualquer tipo de duvida relacionada com produtos ou com a marca em si. Considero estas
formacoes de extrema relevancia para a evolugao pessoal e o progresso profissional na area,
sendo que durante a minha experiéncia pude assistir a algumas destas formagoes
nomeadamente relativamente a suplementos alimentares multivitaminicos e a MNSRM
direcionados para a obstipacao e para as alergias, complementando sem duvida a minha

instrugao nesses setores.

3.3.5. Consultas de Nutricao e Podologia

A farmacia inclui nos seus servicos as consultas de Nutricao e mais recentemente de
Podologia, com profissionais especializados. A inclusao deste aconselhamento nutricional &, a
meu ver, uma grande mais-valia, quando é possivel constatar em ambiente de atendimento ao
balcao, a crescente chegada de prescrigoes contendo medicamentos para o tratamento de
problemas de saide nos quais se sabe que o papel da alimentagao esta relacionado com a
fisiopatologia destas doengas. Também se nota uma acentuada procura por suplementos
alimentares e outros produtos com a finalidade de “perder peso” ou de “reduzir o apetite por
doces”. Deste modo, considero importantissimo haver este tipo de consulta que permita
sensibilizar o utente para a importancia de ter bons habitos alimentares, e com este
aconselhamento personalizado ser possivel apoiar e auxiliar o utente a alcangar os seus
objetivos quer estéticos, quer para a promogao do seu bem-estar no geral.

Também o servico de Podologia apresenta muito beneficio para os utentes,
nomeadamente na prevencao, diagnostico e tratamento de alteragdes relacionadas com o pé,
quer sejam do foro dermatologico como calosidades, micoses, feridas; do foro biomecanico
como pé calvo ou plano e alteragdes da marcha; ou do foro postural avaliando todo o sistema
postural e consequentes repercussoes nos membros inferiores e coluna. Dito isto, pode ser
particularmente interessante para os clientes de faixa etaria mais avangada, mas também para
casos de pé diabético, entre outros casos.

Considero que a versatilidade de servigcos numa farmacia pode constituir um fator decisivo
na eleicio de uma “farmacia habitual” por um cliente, e assim, investir numa variedade de
especialidades de consulta pode ser muito vantajoso quer para a farmacia, quer para a melhoria

da qualidade de vida dos seus utentes.
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3.4. Ameacas (Threats)

3.4.1. Desmaterializacao das receitas Médico-Veterinarias

No inicio do presente ano entrou em vigor o Regulamento (UE) 2019/6, de | | de dezembro
de 2018, do Parlamento Europeu e Do Conselho !'”, relativo aos Medicamentos Veterinarios e
aplicado a todos os Estados Membros. O mesmo visa desmaterializar as receitas médico-
veterinarias, com a criagao de uma plataforma eletrénica destinada a Médicos Veterinarios (MV)
onde torna possivel a prescrigao eletrénica médico-veterinaria (PEMV) otimizando o processo
de prescrigao, permitindo futuramente a emissao de receitas médico-veterinarias que sejam
reconhecidas em todos os Estados Membros da Uniao Europeia. Com esta plataforma é possivel
monitorizar continuamente a utilizagao de medicamentos em animais, particularmente em
relagdo a agentes antimicrobianos, prevenindo o aumento das resisténcias aos antibioticos,
contribuindo desta forma para a protegao da saude do animal, do ambiente e da saude publica.

Dito isto, os utentes tém vindo a ser informados sobre a nova legislagaio em vigor, tendo
em vista que os mesmo antecipem a aquisicao de uma PEMYV junto do seu Médico Veterinario
de modo que seja possivel para a farmacia dispensar os medicamentos que nos solicitam. No
entanto, os mesmos mostram-se bastante desagradados com a situagao, argumentando que por
vezes ¢é dificil ter uma nova consulta com o MV, quer por questao de tempo e disponibilidade
quer por questoes financeiras. Os utentes demonstram a sua preocupagao em conseguir ter
uma PEMV por cada vez que necessitem de desparasitar o seu animal de estimagao por exemplo,
e discutem que inevitavelmente existirao mais problemas da saide animal por tratar devido a
esta imposigao, o que podera por sua vez trazer consequéncias. Cabe assim ao farmacéutico
informar e explicar as razoes e beneficios para a salde de todos da entrada em vigor desta

legislagao, e assim antecipar algumas repercussoes.

3.4.2. Medicamentos Esgotados no Mercado

Uma situagao recorrente que se tem verificado por todo o pais ha ja algum tempo tem sido a
falta de alguns medicamentos nas farmacias, quer devido a ruturas de stock para um rebranding
da marca, alteragoes nos roétulos ou cartonagem, esgotamento de matérias-primas que leva a
diminuicao drastica do fabrico, entre diversas razoes. Isto provoca grande frustragao pelos
utentes, que se repercute no ambiente vivido na farmacia, uma vez que quase diariamente
alguém solicitava a dispensa de um medicamento que se encontrava esgotado nos armazenistas
naquele momento, impossibilitando a sua encomenda. O carater crénico da toma de muitos
destes medicamentos que tém faltado sem uma previsao de nova disponibilidade, origina

grande preocupagao quer pelos doentes, quer pelos farmacéuticos que, na busca por solugoes
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que amenizem as consequéncias da suspensao da terapia com ditos farmacos, unem esforgos
para garantir alternativas equivalentes e vidveis até uma nova reposi¢ao do medicamento
esgotado. Estas solugoes explicadas cuidadosamente aos doentes passam por, no caso de ser
um medicamento de marca, uma eventual substituicio pelo bioequivalente medicamento
genérico, ou quando nao existe essa opgao terapéutica, o reencaminhamento para o médico
para que este possa, avaliando cada situacao individualmente, alterar a prescricao modificando
a dosagem, o DCI, a marca ou outro se assim o entender, impedindo que o utente seja
obrigado a suspender repentinamente a terapéutica e sofra com as consequéncias desse ato.
No entanto, os utentes referem a dificuldade de marcar uma nova consulta com o médico,

resultando isto num forte impacto negativo para toda a satde publica.

3.4.3. Locais de Venda Alternativos de MNSRM

Desde a implementagao do Decreto-Lei n.° 134/2005, de 16 de agosto !''"! pelo Ministério
da Saude, que visa legalizar a venda de MNSRM fora do ambito das farmacias, que outros locais
de venda ao publico como parafarmacias, superficies comerciais e plataformas online se tém
vindo a tornar num mercado crescentemente competitivo. Dado que estas grandes superficies
efetuam por norma um grande volume de compras, é-lhes possivel e rentavel praticarem
precos mais baixos, o que apresenta desde logo uma vantagem competitiva em relagao as
Farmacias Portuguesas. Isto incentiva um uso mais despreocupado e irracional de MNSRM,
que nao deixando de se tratar de medicamentos, devem ser tidas em consideragao as
respetivas indicagoes terapéuticas para o qual estio destinados, bem como os efeitos
secundarios e contraindicagoes que acarretam. Sao fatores que nao sao certamente
considerados por estas superficies de venda ao publico uma vez que, sendo desprovidos de
profissionais de salide qualificados para tal, nao me parece possivel que possa ser realizado um
aconselhamento com a devida qualidade e seguranga que qualquer MNSRM deveria requerer,
e assim € incentivada a pratica da automedicagao desregrada, com as repercussoes as quais
podemos assistir. Ao longo do meu estagio presenciei varias situagoes onde os clientes
mostraram desagrado pelos pregos praticados na farmacia em relagio a outros
estabelecimentos. Dito isto, considero que é importante dar a entender ao utente que apesar
de por vezes esses locais de venda apresentarem de facto pregos mais acessiveis, tais nao sao
providos de profissionais de saiude com o conhecimento necessario para aconselhar o cliente
de forma responsavel e tendo em conta as necessidades de cada um, sem colocar em risco a
sua salde. Assim, considero que estas situagdes promovem a descredibilizacido do ato

farmacéutico, resultando numa ameaca ao setor.
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4. Conclusées Finais

Nos dias que correm, a intervengao do farmacéutico comunitario tem um papel cada vez
mais relevante quer dentro do setor, quer para com toda populagdo, acarretando niveis de
exigéncia e responsabilidade crescentes.

Durante esta experiéncia de estagio, foi-me possivel nao apenas colocar em pratica os
meus conhecimentos técnico-cientificos adquiridos durante o curso, como também contactar
com diversas areas sobre as quais pouco sabia, que culminou dotando-me de um amplo
conhecimento que sé poderia ter adquirido realizando esta experiéncia.

Sei que parte da minha evolugao foi alcangada com a vertente de atendimento ao publico,
onde pude enfrentar alguns desafios e simultaneamente sair da minha zona de conforto. Posso
dizer que o facto de contactar com algumas das dificuldades vividas diariamente pelos colegas
da area, fez-me valorizar ainda mais a relevancia da profissao para a Sociedade.

Entendo que o farmacéutico esta na primeira linha da salde, sendo a farmacia o espago
que por norma se encontra mais acessivel a populagao, representa particular importancia para
a faixa etaria mais idosa, que sempre visita a sua farmacia habitual quando surge um novo
sintoma, uma nova dor, uma nova preocupag¢ao, muitas vezes em forma de combater a solidao
vivida e trocar dois dedos de conversa entre sorrisos. Pode-se dizer que o farmacéutico
simboliza a ligagao entre a ciéncia e a populagao, e nao pode deixar de ser valorizado pela
Sociedade por tudo o que representa.

Assim, so tenho a agradecer a toda a equipa da Farmacia Isabel Folhas pelos valores e boa
formagao que me proporcionaram, preparando-me para o inicio de uma nova fase que

enfrentarei com mais resiliéncia, respeito e humildade.
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ANEXOS

LEGISLAGCAO APLICADA A MEDICAMENTOS MANIPULADOS

Ambito de aplicagio

Prescrigao, Preparagio e Dispensa

Prescrigdio e a preparagdo de medicamentos manipulados.
Decreto-Lei n.° 95/2004, de 22 de Abril

Boas priticas a observar na preparagdo de medicamentos mani-
pulados em farmdcia de oficina ¢ hospitalar. Inclui normas relati-
vas a pessoal, instalagdes e equipamentos, documentagio, maté-
rias-primas, materiais de embalagem, manipulagdo, controlo de
qualidade e rotulagem.

Portaria n. 594/2004, de 2 de Junho

Substincias Permitidas

“S6 podem ser utilizadas na preparagio d:e._urin;méaicamemo ma-
nipulado matérias-prin’ia{gins’(éfiiééffnfa ii'a;macopeia Portuguesa,
nas farmacopeiqq:dgfby@roéfEéiados Partes na Convengdo Relati-
va a Elaboragao ‘de Uma Farmacopeia Europeia, na Farmacopeia
Europeia ou na documentagdo cientifica compendial e desde que
os medicamentos que as contenham ndo hajam sido objecto de
qualquer decisdo de suspensdo ou revogagao da respectiva auto-
rizagdo, adoptada por uma autoridade competente para o efeito.”
n.’ 1 do artigo 6.° do Decreto-Lei n.” 95/2004, de 22 de Abril

Substincias Proibidas

“Por razdes de protecgdo da saude publica, o conselho de admi-
nistragdo do INFARMED define, por deliberagdo, o conjunto de
substancias cuja utilizagdo na preparagio e prescrigdo de medi-
camentos manipulados ndo ¢ permitida, bem como as condigdes
dessa proibigdo.

Nao podem ser prescritos medicamentos manipulados que inclu-
am matérias primas diferentes das [permitidas] ou qualquer das
matérias-primas proibidas (...).”

n.”* 2 e 3 do artigo 6.° do Decreto-Lei n.” 95/2004, de 22 de Abril

11
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“Na prescri¢do e na preparagdo de medicamentos manipulados
ndio podem ser utilizados:
-

a) Extractos de 6rg@os de animais;

b) Substéncias activas em dosagens superiores as autorizadas
para medicamentos de uso humano, quando o medicamento
manipulado se destina a uso sistémico;

¢) Isoladamente ou em associagdo, as seguintes substancias:
Anfepramona;

Benzefetamina;

Sec-butabarbital;

Clobenzorex;

Etilanfetamina;

Fenbutrazato;

Fencanfamina;
Flenfuramina e dexfenfluramina; 7,
Fenproporex; s
Flunitrazepam; .~ [/
Fluoxetina; { ":‘v‘:
Lefet@?ﬂih’é;

Levotiroxina e seus similares terapéuticos;
Mefenorx;

Norpscudoefedrina;

d) Outras substancias activas contidas em medicamentos que,

por razdes de saude publica, sejam objecto de suspensdo ou re-

vogacdo da respectiva autorizagdo de introdugdo no mercado.”
Deliberagio n.° 1498/2004, de 7 de Dezembro

Preparados Oficinais

Farmacopeias e Formularios reconhecidos pelo INFARMED
Deliberagio n.° 1504/2004, de 7 de Dezembro.

Matérias-Primas

Condigdes exigidas aos fornecedores de matérias-primas para a
preparagdo de medicamentos manipulados
Deliberagio n.° 1497/2004, de 7 de Dezembro



Material obrigatério

“Todas as farmdcias devem estar apetrechadas com os utensilios
de laboratério (...)

Em cada farmécia haveré igualmente a Farmacopeia Portugucsa,
os seus suplementos (...)"
Artigo 66° do Decreto-Lei n.° 48547, de 27 de Agosto de 1968

Equipamento minimo obrigatdrio:
“Equipamento de laboratério:

Alcodmetro;

Papel indicador pH universal;

Almofarizes de vidro ¢ de por-
celana;

Balanga de precisdo sensivel ao
miligrama;

Pedra para a preparagdo de po-
madas;

Pipetas graduadas de vérias ca-
pacidades;

Banho de dgua termostatizado;

Provetas graduadas de vérias ca-
pacidades;

Capsulas de porcelana;

Tamises FPVIL, com abertura de
‘malhia)[80mem € 355mem (com

(7} 'fundo & tampa);

Copos e virss i | Termometos sl minim

AEspétulas?ﬁciélicas ¢ndo mevt_élvi‘cars; Vidros de relégio.
Funis de vidro;

Matrases de virias capacicfades;
fépel de ﬁltro; o _ i
Equipamento de comunicago — aparelho de telecpia ou outro
meio de transmissdo electronica de dados que permita a recepgio
expedita de alertas de seguranga e de qualidade enviados pelo
INFARMED.”
Deliberag¢io n.° 1500/2004, 7 de Dezembro

Preco dos Medicamentos Manipulados

O célculo do prego de venda ao publico dos medicamentos ma-
nipulados por parte das farmécias ¢ efectuado com base no valor
dos honoriérios da preparagio, no valor das matérias-primas e no
valor dos materiais de embalagem.

Portaria n.° 769/2004, de 1 de Julho
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Comparticipacio dos Medicamentos Manipulados

“(...) Os medicamentos manipulados comparticipaveis constam
de lista a aprovar anualmente por despacho do Ministro da Sai-
de, mediante proposta do conselho de administragdo do INFAR-
MED, ¢ sdo comparticipados em 50% do scu prego(...)"
Niimero 4 do Artigo 2° do Decreto-Lei n.” 118/92, de 25 de
Junho, com a redac¢do introduzida pelo Decreto-Lei n.’
90/2004, de 20 de Abril

“(...) Até a aprovagdo da lista de medicamentos manipulados
comparticipados a que se refere o n.° 4 do artigo do Decreto-Lei
n° 118/92, de 25 de Junho, na redacgdo que lhe foi dada pclo
Decreto-Lei n.2 90/2004, de 20 de Abril, mantém-se compartici-
pados em 50% os preparados oficinais incluidos na Farmacopeia
Portuguesa ou no Formuldrio Galénico Nacional e as formulas
magistrais que constam da lista de medicamentos manipulados

comparticipaveis.” It L 2 U
Despacho n.” 4572/2005,de 14 de'Fevereiro
e

Mé;lif)ulados e Estabelecimentos Hospitalares

}

“(...) mediante autorizagdo prévia do conselho de administra-
¢do do INFARMED, os estabelecimentos hospitalares poderdo
contratar a outras entidades a produgdo de preparados, para os
efeitos do presente diploma equiparados a preparados oficinais,
destinados exclusivamente a ser utilizados naqueles estabeleci-
mentos, nas condigdes dos niimeros seguintes.

Os produtos referidos no nimero anterior incluem, nomeadamen-
te, farmacos, produtos quimicos e preparagdes descritas em far-
macopeias ou formularios, devendo constar do Formuléario Hospi-
talar Nacional de Medicamentos ¢ respectivas adendas aprovadas
pelas comissdes de farmécia ¢ terapéutica hospitalares ou de uma
lista especial elaborada pelo INFARMED, ouvidas as Comissdes
da Farmacopeia Portuguesa, do Formulario Hospitalar Nacional
de Medicamentos e de Avaliagao de Medicamentos.

A autorizagdo prevista (...) apenas pode ser concedida desde que,

cumulativamente:



a) O servigo farmacéutico do hospital requerente nido reuna
as necessarias condigdes materiais para preparar o produto
em causa;

b) Nio existam em Portugal medicamentos essencialmente
similares aprovados com idéntica composigdo qualitativa e
quantitativa em substéncias activas e forma farmacéutica
ou, quando existam, estes ndo sejam comercializados;

¢) Oproduto se destine aresolver problemas clinicos compro-
vadamente sem terapéutica alternativa.

A autorizagdo referida (...) apenas pode ser concedida para con-
tratagdo junto de titulares de uma autorizagdo de fabrico com
vista 4 produgdo de lotes ndo industriais, desde que as respec-
tivas instalagdes industriais estejam autorizadas para as formas
farmacéuticas pretendidas.

No caso previsto no nimero anterior, o fabrxcgnle «deverd cum-
prir as Boas Praticas a Observar na Preparagié de Medicamentos
Manipulados em Farmécna de Oﬁcma e Hospxlalar em conso-
nancia com as normas éstabelccndas no Guia para o Bom Fabrico
de Medicamentos evdcmans normas aplicéveis ao fabrico de me-

dicamentos.

O conselho de administragdo do INFARMED aprovara por deli-
beragdo os requisitos a que devem obedecer os pedidos de autori-
zagdo a que se refere o n.° 2, bem como os documentos com que
os mesmos devem ser instruidos.”

Artigo 60.° do Decreto-Lei n.” 72/91, de 8 de Fevereiro, com
as alteragdes que lhe foram introduzidas pelo Decreto-Lei n.°
90/2004, de 20 de Abril

Contratagdo pelos hospitais de preparados - equiparados a pre-
parados oficinais - destinados exclusivamente a serem utilizados
naqueles estabelecimentos

Deliberagio n.° 1491/2004, de 7 de Dezembro
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Circular n.° 0013-2022 de 13 de janeiro pela ANF:

visa atualizar o fator F para o calculo do prego dos manipulados

‘ b

Farmicias

Circutar n.° 0013-2022

Lisboa, 13 de janeiro de 2022

Assunto: Legislacao aplicavel a medicamentos manipulados - Atualizacdo do fator F para calculo do
pre¢o dos manipulados

Exmo. Associado,

Nos termos da lei, o calculo dos honorarios de preparagao de medicamentos manipulados tem por base
o fator F, cujo valor é atualizado automatica e anualmente, no inicio de cada ano, na propor¢ao do
crescimento do IPC (indice de Precos no Consumidor), divulgado pelo INE (Instituto Nacional de
Estatistica) para o ano anterior aquele a que respeita (art. 2.° da Portaria n.° 769/2004, de 1 de julho).

Dada a importancia de informar todos os Associados, promovendo uma uniformizagao dos honoréarios
praticados, informa-se que o valor do fator F a aplicar, até nova divulgacao por parte do INE do IPC
para 2022, é de 5,11€.

O valor do fator F a aplicar, até divulgacao por parte do INE do IPC para 2022, resulta do seguinte
calculo:

(4€ x1,0237 x 1,0228 x 1,0311 x 1,0245 x 1,0259 x 0,9917 x 1,014 x 1,0365 x 1,0277 x 1,0027 x 0,9972
X 1,0049 x 1,0061 x 1,0137 x 1,0099 X 1,0034 X 0,999 X 1,0127) = 5,11€

Aproveitamos para relembrar que todos os Associados dispoem de uma folha de célculo, ferramenta
auxiliar para o calculo do Preco de Venda ao Pablico do Medicamento Manipulado, disponivel no
ANFOnline, na area Servicos de Salde > Servicos > Medicamentos Manipulados > Suporte Geral > Apoio
Técnico.

Com os melhores cumprimentos,

A DIRECAO

(:,.-/a{

Anexo:
- Variagao do IPC

’,,,\ - y s - Rua Marechal Saldanha, 1 - 1249-069 List
S\ Farmacias Tel: 21 340 06 00 - Fax: 21 347 29 ¢

Hi"‘_xﬂ,;.‘ g s
\>"/ email: anf@anf.pt www.anf.pt

TN



FICHA DE PREPARACAO DE MEDICAMENTO MANIPULADO:

Solucio Alcodlica de Acido Bérico a Saturacio

1

FARMACIA
ISABEL FOLHAS

FICHA DE PREPARAGAO

| Medicamentos usados

em Afeccdes

A.

[
|
Otorrinolaringoldgicas |

I | 1.

Medicamento: Alcool 60° boricado a saturagio

Forma Farmacéutica: solugdo
Data de preparagdo: 08/07/2022 Quantidade a preparar:10 ml
Teor em Substdncia activa: 100 ml de solugdo contém 4 g de acido bérico

Bibliografia consultada:

(FGP A.Il.1.)

Lote n2. 009/22

FGP 2001

Matérias-primas

Matérias-primas N2 Lote Origem | Farmacopeia - Quantidudes I t Data e Rubrica
Para 100 m! Calculada | Pesada \ Operador Supervisor
) “ \ l 02ic 2 ‘08(0:» 22
Acido bdrico | 4161000922 | Labchem | - FPIX 48 04g | 04g Stow
‘ ‘ ‘ o lori2d | 0 031
Alcoola70° | 20000063 | AGA | FPix | 8220ml| 82oml | 822ml | (P
" 1 | [ oe Iw Hz 0}]22
_Agua destilada | 0001.2021 JMGS ' FP IX 17,80ml | 1,78ml ‘ 1,78ml C/

(017

N

Preparagdao

Rubrica do Operador

Preparagdo do dlcoal a 60° de acordo com a tabela da FGP Capitulo 4, Informagdes, Tabela II.

Colocar em proveta rolhada cerca de 7,5 ml de élcool a 60°.

Pesar o dcido bérico e adicionar, aos poucos, ao alcool a 60°, agitando fortemente apds cada adigéo,
durante 20s.

Apds adigdo de todo o acido bdrico, completar o volume com dlcool a 60° e agitar durante 20s.

Deixar em repouso durante 1h, agitando a proveta durante 20s, de 15 em 15 min. Filtrar a solucdo
saturada obtida.

Embalar a solugdo em frasco de vidro ambar, bem fechado e devidamente rotulado.

e
o
=

@
@«
|

Data: 08/07/2022

S~—
Rubricada DT: '\
I
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FARMACIA

Medicamentos usados
em Afeccdes

ISABEL FOLHAS FICHA DE PREPARAGAO Otorrinolaringoldgicas
> A. I |1
Verificagdo 3
\ _ Resultado
Ensaio efectuado | Especificagdo o [ Nio Rubrica do Operador
i S o 1 - SR i r!.orme  Conforme o
1 CARACTERISTICAS ORGANOLEPTICAS L 4
1.1 Cor (verificar conformidade coma | Incolor '
especificagdo) I ) B § 0, 7@ . D _é)(
1.2 Aspecto (verificar conformidade | Limpido 4] a
com a especificagdo) - | Ry X SR | . e €,__
2 CONFORME COM A DEFINIGAO DA 4 a £.-
MONOGRAFIA DA FARMAC. PORT. | ) :
3 QUANTIDADE | [
Tarar previamente o recipiente de dispensa e, 10ml (& 5%) m ‘ O Z/
em ida, pesar com o respectivo contedido . - A‘ _
Aprovado . [M_ [0 Rejeitado
Supervisor: T M Data: 08/07/2022
Embalagem (

Embalar a solugdo em frasco conta-gotas (FP IX)

_Capacidade do Recipiente: 30 ml
Material de Embalagem

| FRASCO CONTA-GOTAS

Nome, morada e telefone do doente

Nome do médico prescritor

" Data de Aquisigio ou n? da Factura [

[
8206484131 L

ANOTACOES _

Data: 08/07/2022

I\
Rubrica da DT: TE&'O (V()AO _(0




FARMACIA

ISABBL FOLHAS FICHA DE PREPARAGAO

y+

Medicamentos usados
em Afecgbes
Otorrinolaringoldgicas

A. . | 1

Calculo do prego de venda

Matérias-primas: .
= | Prego de aquisigao de uma
Embalagem existente em. ;| dada quantidade unitdria | 7
armazém . | Prego da matéria-
. (s/ IVA) Quantidade Factor | A
Matérias-primas P PR = T - S | sniltiplicative | prima utilizada na
Quantidade ree0 ge Quantidade | P | preparagao
adquirida | 2Quisisdo unitéria Prago [ [
A sseviease L (S IVA) - i ) S
,A,§° bérico 100 183 % 0.018 X 04 | X|25 1=1002
Alcoola70° 1250 5,04 0012 |X|82 |X|22 |=]022
Agykai(?ssgilada 1000 1 0,97 0.001 X1 1,78 | X|22 =001
- | Al | Sl
! | X X =
[ oA = - | X X =
e T e . ) - e a— Subtotal A | €0,25
rlj!ONORI'\RIOS DWE‘lyIIiI\_!IPULACI'-'\O: ) . S ) -
— | s I Factor
g - e - W_Aif?inj.’:a_r[‘E‘egtffi ' Quantidade ’i(€) | Multiplicativo | ) VYanr
Valor referente a quantidade base | | 10ml 5,11 [ x| 3 = 15,33
(S MR A ST solugdo b Al S N T
valor adicional | [ X x| =
| B FETYSSTY L SRR ) I
(S e e B = = Subtotal B | €15,33
MATERIAL DE EMBALAGEM: =~~~ =~~~ . —
. . ) I Ractor [
VlvVIvatreiawlide_eﬂTbalagem ol Precgiﬂi?qfx15|;éo (S/ IvA) Quantldafie | Multiplicativo | .Ya,l?,_rh_,
FRASCO CONTA-GOTAS 0,76 | 1 X 12 = 091
‘ X| 1.2 | =
j X 1.2 ! =
) o ) - SubtotalC | 0,91
PRECO DE VENDA AO PUBLICO DO MEDICAMENTO MANIPULADO: (A+B +C)x 1.3 ‘ €21,44

IVA  €1,29
N % M- o FR— - D|€2273 ..
OUTROS CUSTOS INCORPORADOS: . voema etk e s oo e
Rétulo (s) ' Prego de Aquisicdo Quantidade | Valor Subtotais
| (c/vA) A
|
Dispositivos Auxiliares -
et = | B = _‘
| = el
[ |
L - Subtotal E
PRECO FINALD +E = €22,73
—
Operador: & Supervisor:  \ (@

Rubrica da DT:

{1

{
‘_\,S’O (_M Data: 08/07/2022

[
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A

Medicamentos usados

\

@EB%?@LH AS em Afecgdes
FICHA DE PREPARACAO Otorrinolaringoldgicas
( A. 1. i1
_PRAZO DE UTILIZAGAO E CONDIGOES DE CONSERVAGAO: o
Condigdes de conservagdo: A solugdo é estavel quando conservada em frasco de vidro ‘ .
ambar bem fechado ‘ Glpersdar: &
Prazo de Utilizagdo: 35 dias Operador: e

Rotulagem

1. Proceder a elaboragdo do rétulo de acordo com o modelo descrito de seguida.
2. Anexar a esta ficha de preparagdo uma cépia, rubricada e datada, do rétulo da embalagem dispensada.

i FARMACIA

E * ISABEL FOLHAS

Direcgdo Técnica: Isabel Maria Fresco Costa Folhas
R. Carolina Michéellis, 20 D — F - 3030-324 COIMBRA

Médico Prescritor: NI

Identificagio do doente: I

Telef. 239404543 Fax 239780829
DENOMINAGAO DO MEDICAMENTO: Alcool 60° boricado a saturagio
100 ml de solugdo contém 4 g de dcido bérico Data de Preparagdo: 08/07/2022
Posologia: 1 aplicagdo 2x/dia
Quantidade dispensada: 10 ml Prazo de utilizagdo: 35 dias
Conservar em embalagem bem fechada
‘_ Manter fora do alcance das criancas
N2 Lote: 009/22
Preco: € 22,73 Operador: é
| Unidade Xg hg deg g dg g
| ij
| FACTOR 13 22 25 |
“Formas Farmacéu T Pomadas prop , geles, pomadas obtidas por incorporac stanciasactivasem | Até100g-FX3 Cada g adicional
| Semi-sdlidas sistemas pré-preparados industrialmente. |E—— | -Fx0,01 |
Pastas Até 100g-FX 4,5 Cada g adicional ;
- -Fx0,01 ; b
Cremes Até100g —Fx9 Cada g adicional
-Fx0,015
Formas Farmacéuticas Solugdes, formas liquidas obtidas por incorporagio de substancias activas em sistemas pré preparados Até 100 g / 100 ml Cada g / ml adicional

Liquidas ndo estéreis

& industrialmente

-Fx3

-Fx0,005

|
i | Xaropes
‘ Suspensdes
Emulsses
| Formas Farmacéuticas | Papéis entosos .
Selidas DO == ~ = i
Cépsulas

Pdés compostos

| Granulades

Até 100g / 100 ml

Cada g / ml adicional

Até 10 unid. ~F x6

T A€ 10unid.~Fx4,5

. —Fx0,005

g/ 100 ml Cada g / ml adicional
-Fx4,5 - Fx0,007
Até 100 g / 100 ml Cada g / ml adicional
-Fx9 -Fx0,013

Cada papel adicional
—Fx01

Cada papel adicional
-Fx0,01

Até 100g -Fx3

Cada g adicional

| Comprimidos

I |_=Fx0,003
Até 100g —Fx4,5 Cada g adicional
ZEX0013.
Até10¢cp. =Fx6 Cada cp. adicional
-Fx0,1

Supositérios e évulos

Até 10 unid. ~F x 6

Cada sup, / év. adicional —
Fx0,01

Formas farmacéuticas
liquidas estéreis

Solugdes estéreis

| Solugdes injectaveis
S’l;lspe;rsées i;xjeclvéveis

Até 100 / 100 ml

Cada g / ml adicional

-Fx4,5 ~Fx0,005

Até 10amp.—Fx 6 Cada amp. adicional
i -Fx01

Até 10amp.~Fx 8,5 | Cada amp. adicional

A

Fx

Data: 08/07/2022

& 1
Rubrica da DT:?L V;EI..( c k_/[i/



. FARMACIA
* |SABEL FOLHAS

FICHA DE PREPARACAO

Medicamentos usados
em Afecgdes
Otorrinolaringoldgicas

A. I 1.

& .. FARMACIA
g“" ISABEL FOLHAS
Direcgdo Técnica: Isabel Maria Fresco Costa Folhas
R. Carolina Michaellis, 20 D — F - 3030-324 COIMBRA
Telef. 239404543 Fax 239780829

Médico Prescritor: [

Identificagdo do doente:_

DENOMINAGAO DO MEDICAMENTO: Alcool 60° boricado a saturagdo

100 ml de solugdo contém 4 g de dcido bérico

Quantidade dispensada: 10 ml

Prego: €22,73

Data de Preparagdo: 08/07/2022

Posologia: 1 aplicagdo 2x/dia
Prazo de utilizagdo: 35 dias
Conservar em embalagem bem fechada

Manter fora do alcance das criangas
N@ Lote: 008/22

Operador: (ie

IHRD A
ORA
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PRESCRICAO MANUAL DO MEDICAMENTO MANIPULADO
E RESPETIVA COMPARTICIPACAO PELO SNS

54

Receita Médica N°

6“':’3 SNSG-‘ ‘ —

Ute"te: _

Teletone: — R.C.:

Entidads Responsavel:  SNS

N?. de Beneficiario.

03 |03 2022

MM

I

Telefone:

Especiafdade: ONCOLOGIA MEDICA

238400200

L.P.O.COIMBRAA CEXT

R DCI’nome. dosagem, forma farm

embalagem, p

logi Nf Extensc

tdentificagio Otca

o Méaca v240-SOMS EPE

! [solugdo alcodlica saturada de acido bérico, 60 fsa, 10 ml, 60 fsae 1
mande o manipulado frasco conta gotas 10 cc (7987685), FSA
Posologia: Duragao Prolongada, 1 aplicagdo 2 vezes por dia

- -

POr comprtacor  Pre:

Validade: 30 dias
Data: 2022-06-28




" figs. do Utente”

FARMACIA ISABEL FOLHAS - COIMBRA

Dir. Téc.:Dr2 Isabel #2 Fresco Costa Folhas
“ Reg. C.R.C. CRC-Coinbra/ 10491

T 4% CAPITAL SOCIAL: 5.000,00 Euros
¢ N2 de Contribuinte: 507413989
% DOCUMENTO PARA FATURACAD
S 99x - R/L/S:7/1/90
: Rec.: 2011000060981810301
Ben.:

RO3BYK1HdKPB - ATEND. - 4358836 (1354) 11-07-2022
Prod PUP  PRef Qt  Comp Utente PY4 Incentiva

1) x7987685+ - Soiucdo alcodlica saturada de écido b
2,73 0,00 1 6,82 159t 0,00 0,00

Te 22,73 1 6,82 15,91 0
Declaro que: He foi dispensada 1 eabalagen de

nedicanentos canstantes na receita e prestados os
conselhos sobre a sjta utilizacap.

\& W/

| -
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CASOS CLINICOS

Caso |

Um Senhor com cerca de 60 anos dirige-se a farmacia solicitando Imodium Rapid® para
a diarreia que se iniciou no dia anterior, que diz provavelmente ser resultado de algo que
ingeriu previamente. Refere que viu a publicidade do medicamento na televisao, mas questiona
se existe algum produto que seja mais adequado para o seu caso. Prontamente questionei se
o utente tinha febre, vomitos, dor abdominal ou presenga de sangue ou pus nas fezes, ao que
o Senhor me respondeu que nao tinha, por enquanto, nenhum desses sintomas. Questionei
ainda se teria que se deslocar para o trabalho ou eventos sociais nos seguintes dias, pelo que
me respondeu que estaria por casa num ambiente calmo.

Com isto, expliquei que a diarreia &, em grande parte dos casos, um processo agudo
autolimitado que melhora num curto prazo de dias com medidas nao farmacolégicas como
uma elevada hidratagao e ter bastante descanso, e ainda a inclusao de solugoes de reposigao
de eletrolitos como Dioralyte® po para solugao oral sendo recomendada a toma de | a 2
saquetas ap6s cada dejecio, cada uma dissolvida em 200 ml de dgua !'?. Pude ainda aconselhar
a toma de UL-250® Capsulas que tem na sua composigao o probiotico Saccharomyces boulardii
indicado no tratamento sintomatico da diarreia aguda em criangas e adultos, auxiliando na
reposicao da microbiota intestinal perdida durante o processo diarreico. Recomendei a toma
de | capsula, 3 vezes por dia fora do horario das refeicoes e tomado com bebidas frias para
nao destruir os microrganismos com a agio do calor e agio mecanica dos alimentos "L
Informei o utente que o medicamento antidiarreico solicitado previamente, no seu caso nao
faria tanto sentido, uma vez que, nao tendo que de deslocar fora de casa e na auséncia de
outros sintomas, a partida com as medidas mencionadas anteriormente, a diarreia diminuiria
nos seguintes dias. Alertei o utente para que se dirigisse ao médico se a diarreia persistisse

por mais de 3 dias ou no surgimento de outros sintomas relevantes.

Caso Il

Uma Senhora de cerca de 40 anos dirige-se a farmacia com queixas de cansago desde que
contraiu COVID-19 no més anterior. Refere maioritariamente cansagco a nivel muscular e
também a nivel psicolégico. Comenta que sempre foi desportista e que o cansago a nivel fisico
a tem prejudicado no regresso gradual aos seus treinos, o que a deixa desmotivada
relacionando esse fator com a fadiga mental. Questionei se sofria de algum problema de saude

ou tomava alguma medicagao ao que me respondeu que nao.
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Sugeri primeiramente a toma de um suplemento alimentar a base de magnésio como é o
caso do Magnetril D® que, para além de dispor deste mineral que contribui para o bom
funcionamento muscular, tem ainda Cilcio, Potassio, Vitamina B6 e Vitamina D que
contribuem para a redugao de sintomas de cansago e fadiga melhorando a atividade muscular
[ Para além disso nio podia deixar de aconselhar um suplemento alimentar para auxiliar o
sistema imunitario a recuperar apos a infecao pelo coronavirus como € o caso do Win-Fit
Imuno®, que contem na sua composi¢ao elementos como Zinco, Equinacea, Sabugueiro e
Vitamina C que no seu conjunto contribuem para reforgar as defesas do organismo, sendo
que o ultimo elemento é recomendado precisamente em periodos de pés-infecao melhorando
os sintomas de cansaco e fadiga ['*l. Assim, expliquei a utente que a combinagio destes
elementos sera bastante benéfica para a melhoria dos sintomas que descreve, quer fisicos quer

psicologicos, e indiquei a toma de | comprimido por dia de cada suplemento durante ou apos

uma refeicao.

Caso Il

Uma mulher de cerca de 28 anos dirige-se a farmacia com queixas de colicas abdominais
intensas. Refere que tem Sindrome do Intestino Irritavel e que pensa que o que despoletou
este sintoma foi o stress que tem vivido diariamente devido a uma situagao laboral. Pergunto
se tem algum outro problema de saude ao que me responde que nao.

Aconselho a toma do Buscomint® capsulas moles gastrorresistentes 3 vezes por dia com
muito liquido e 30 minutos antes de uma refeicao. Este MNSRM esta indicado no alivio dos
sintomas de dor abdominal, espasmos ligeiros do trato gastrointestinal e flatuléncia,
especialmente em doentes com SIl "I, Abordei ainda que, na presenca de desconforto
gastrointestinal recorrente pode ser muito benéfico iniciar a toma de um probiético como o
Symbiosys Alflorex®, um suplemento alimentar que contém a estirpe Bifidobacterium longum
35624® que tem demonstrado em estudos clinicos contribuir para a redugao de sintomas de
SIl. Aconselha-se a toma didria acompanhado com um copo de agua durante pelo menos 30
dias ', Sensibilizei a doente para medidas nao farmacolégicas, nomeadamente na gestio do
stress que pode funcionar como trigger dos sintomas de quem sofre com esta desordem
gastrointestinal. Informei assim sobre algumas medidas que podem ajudar nesse fator, como a
inclusao de uma rotina de exercicio fisico, a importancia de ter um sono reparador, e ainda

consultar um psicélogo ou psicoterapeuta para abordar o tépico!'®.
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Caso IV

Um homem com cerca de 50 anos acompanhado pelo filho menor de 12 anos dirige-se a
farmacia com queixas de comichao intensa apos picadas de insetos em casa, com visivel inchago
e vermelhidao em ambos, e pede algo tépico que lhes alivie o sintoma.

Sugeri o MNSRM Benaderma Calm® que contendo cloridrato de difenidramina, 6xido de
zinco e canfora estd indicado como antialérgico no alivio rapido de irritagoes da pele como
urticaria, alergias, prurido apods picadas de insetos e queimaduras solares, e ainda tem uma
acao local antipruriginosa, analgésica e antisséptica. Uma vez que pode ser utilizado a partir
dos 2 anos de idade, ambos o pai e filho poderio aplicar este creme 3 a 4 vezes por dia ['”.
Questionei ainda se utilizavam algum tipo de repelente de insetos em casa, de modo a
minimizar o risco de novas picadas, ao qual me responderam que nao utilizam nenhum
produto. Assim, aconselhei a utilizagao de uma pulseira repelente para a crianga como a da
Chicco® que é perfumada com Citronela atuando contra os mosquitos, e referi que pode usa-
la inclusivamente para dormir diminuindo o risco de picadas noturnas %, Indiquei ainda aplicar
compressas frias ou gelo por curtos periodos de tempo no local das picadas para diminuir a

temperatura e o inchago como medida nao farmacologica.

Caso V

Um jovem com cerca de |8 anos dirige-se a farmacia apoés uma consulta do viajante no
seu Centro de Salde e refere que vai realizar uma viagem em contexto de uma experiéncia
de voluntariado em Mogambique. Assim, refere que esta bastante receoso e com algumas
dlvidas sobre o que deve levar para si caso haja necessidade médica.

Prontamente cedi ao utente uma lista que a farmacia tem a disposicao com varios
produtos considerados essenciais de viagem. Primeiramente, aconselhei um antipirético e
analgésico como paracetamol 500g e um anti-inflamatério como ibuprofeno 400 mg. Depois
um antiemético como dimenidrinato 50 mg que pode ser util em viagens mais atribuladas, e
para as picadas de insetos aconselhei a utilizagdo de um repelente biocida com 50% DEET
(N,N-dietil-m-toluamida) como o Previpiq® Tropics em spray ou roll-on que oferecem uma
protecdo contra as espécies de mosquitos mais comuns de, em média, 9 e |2 horas
respetivamente 1. Ainda um anti-histaminico local para aplicar nas zonas das picadas como
Fenergan® ? e um anti-histaminico oral como o Telfast 180® ! caso ocorra uma reacio
alérgica a picada. Ainda pode ser bastante Uutil ter presente um agente antimicrobiano em

creme como o Fucidine® ! em caso de ocorrer uma ferida e existir o risco de infecio. Para
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além disso, sensibilizo o utente para levar consigo também um kit de primeiros socorros que
contenha, entre outros, solugao antissética, compressas, ligadura de gaze, fita adesiva, pensos
rapidos, soro fisiologico e um terméometro. Por ultimo, uma vez que se trata de um pais com
bastante exposi¢ao solar, é importante realcar a importancia de utilizar com frequéncia
protecao solar adequada e caso ocorra uma queimadura solar quer um after sun quer uma

emulsdo cutidnea como Biafine® ™ sio vantajosos para uma cicatrizagiao da pele mais rapida.
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RESUMO

A Sindrome do Intestino Irritavel (SIl) constitui uma das desordens gastrointestinais
mais preocupantes atualmente devido a elevada incidéncia nos dltimos anos, motivando a
comunidade cientifica para o estudo e compreensao dos mecanismos moleculares e etiologia
da doenga. A SIl é considerada uma doenga multifatorial, motivo pelo qual tem sido um
verdadeiro desafio compilar e integrar todo o conhecimento cientifico atualmente disponivel.

Embora nao haja ainda um tratamento eficaz da doenga, novos farmacos tém vindo a
ser estudados, e podem sem duvida representar um grande avango para a terapéutica. No
entanto, é de realgar a extrema importincia da educagio da populagao em geral e dos
pacientes em especial acerca das terapias nao farmacologicas que englobam um conjunto de
medidas essenciais com evidéncia na prevengao dos sintomas, os quais sao responsaveis em
grande parte pelo agravamento da qualidade de vida dos pacientes.

Um entendimento profundo da patofisiologia da Sll, dos mecanismos moleculares
subjacentes e dos fatores que contribuem para agravar sintomas, bem como uma abordagem
terapéutica que inclua mudanga de habitos alimentares e estilo de vida, controlo dos niveis de
stress, uso de medicacao adequada, entre outros, sob a orientagao de profissionais da area
informados sobre os aspetos fisiopatolégicos mais recentes do tema e empaticos com o
paciente, deve ser uma prioridade para os investigadores e entidades de saude, pois s6 nesta
medida parece ser possivel tratar cada doente de forma individualizada, com vista a garantir o
sucesso de um tratamento sustentado no tempo.

Esta revisao pretende, portanto, discutir e integrar os avangos cientificos que se tém
alcangado na area recentemente, em ligagdo com potenciais estratégias terapéuticas,
salientando, em particular, para além de estratégias terapéuticas classicas, os avancos
inovadores relacionados com a epigenética e a microbiota, imprescindiveis para garantir num

futuro melhores terapias que melhorem a vida de quem sofre com a doenga.

Palavras-chave: Sindrome do Intestino Irritavel, epigenética, eixo cérebro-intestino,
microbiota, barreira intestinal, distirbios gastrointestinais, gestao de sintomas, mudangas no

estilo de vida, dieta, probioticos

67



ABSTRACT

Irritable Bowel Syndrome (IBS) has been one of the gastrointestinal disorders of most
concern nowadays, due to the high incidence in recent years, motivating the scientific
community to put efforts in the study and understanding of the underlying molecular
mechanisms and the various factors that seem to contribute to the development of the
pathology and worsening of symptoms. IBS is seen as a multifactorial disease, which is why it
has been a real challenge to compile and filter all the information that comes to light.

In spite of absence of an effective treatment of the disease, new drugs have been studied
that can undoubtedly represent a great advance into patients’ lives. However, it is important
to highlight the relevance of educating the population in general and patients in particular,
about non-pharmacological therapies which encompass a set of measures with scientific
evidence for the prevention of symptoms, which are largely responsible for the decline in
quality of life.

A deep understanding of the pathophysiology of IBS, the underlying molecular
mechanisms and the factors that seem to trigger symptoms, as well as a therapeutic approach
that includes changes in eating habits and lifestyle, control of stress levels, use of appropriate
medication, among others, under the guidance of professionals in the area who are updated
on the last knowledge on subject and are empathetic with the patient, should be a priority for
researchers and health entities, as it is only to this extent that it seems possible to treat each
patient individually, thus guaranteeing the success of a sustained treatment over time.

In sum, this review intends to discuss and integrate the scientific advances that have
been achieved in the area lately in connection with potential therapeutic approaches,
emphasizing in particular, beyond classic therapeutic strategies, innovative therapeutic avenues
related to epigenetics and microbiota, essential to ensure better therapies in the future that

improve the lives of those who suffer from the disease.

Keywords: Irritable Bowel Syndrome, epigenetics, gut-brain axis, microbiota, gut barrier,

gastrointestinal disorders, symptom management, lifestyle changes, diet, probiotics
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I. Introduction

Irritable Bowel Syndrome is currently considered a functional gastrointestinal disorder
(FGID) but, a few decades ago, when the first cases were diagnosed, was dubbed Irritable
Colon being considered a psychiatric disorder due to the high incidence of psychological
problems in these patients. Over the years, in view of the data that was being revealed, it
assumed other designations namely Spastic Colon with origin in a motor problem. Then it was
associated with visceral hypersensitivity and later it was considered a syndrome induced by
immune response in which an inflammatory response occurs and triggers the symptoms.
Recently, two novel pathways emerged and became prominent, namely a) the intestinal
microbiota and its impact along the brain-gut axis and b) genetic susceptibility and changes in
genetic expression involving epigenetics. In view of these discoveries, IBS is currently
considered not a pathology associated with a singular aetiology anymore, but to the set of all
these factors discovered over the last few decades, culminating in what is considered today as
a multifactorial origin disease. This turns research and filtering of outcomes much more
challenging and raises doubts as to the interaction between all these sources, whether each
one directly influences and increases susceptibility to the disease by itself, or whether a set of
these factors is necessary simultaneously to do so, as well as whether there are still
pathophysiological factors to be discovered, and how long it will take before we can talk about
it objectively .

For now, it remains for health professionals to work with the available knowledge and
thus define an individualized therapy for each patient, considering their characteristics and
symptoms at the moment. By properly informing the patient and taking into account the
therapies that are currently available for which there are evidence of their efficacy and safety,
the patients might be diagnosed and submitted to either pharmacological or non-
pharmacological therapeutic measures, both of great relevance and usefulness that together

can completely change the quality of life of a patient suffering from IBS.

2. Understanding IBS

Irritable Bowel Syndrome is the most commonly diagnosed gastrointestinal (Gl)
disorder affecting at least 10 % of the global population according to the International

Foundation for Functional Gastrointestinal Disorders ™, and it represents more than 30% of
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the reasons for gastroenterology appointments according to the same source. It is a chronic
condition that affects the whole intestine, and not only the colon as thought before P,

It is most common in young adults and affects more women than men ™, whereas
females complain more of abdominal pain and symptoms related to constipation, in males
diarrhoea-related symptoms seem to be the most prevalent. Although the reasons remain to
be explored in detail, many studies have indicated that sex hormones are believed to
contribute to these gender differences, amongst other factors ©.

IBS is usually a lifelong condition, though symptoms tend to come and go for irregular
periods of time. That causes considerable discomfort and daily disruption of patient’s quality
of life compared to the general population ¥}, which seems to be related to the intensity of
the symptoms and the presence of psychological disorders. However, the quality of life of
these patients’ improvement depends on the relief or disappearance of digestive discomfort
7l which shows the relevance of getting an IBS diagnosis as early as possible.

Diagnosis is based on anamnesis but also on physical examination including laboratory
blood and stool tests, imaging studies such as colonoscopies and x-rays are made to exclude
other gut conditions such as inflammatory bowel disease (IBD), celiac disease or colon cancer
 The latest Rome IV Criteria (2016) to diagnose IBS include abdominal pain lasting at least
once a week in the last 3 months associated with 2 or more of these factors: related to
defecation; associated with a change in frequency of stool; associated with a change in form of
stool ®l These symptoms must have started at least 6 months prior to diagnosis.
According to Bristol Stool Form Chart patients can be classified according to the consistency
of stools, into diarrhoea-predominant (IBS-D), constipation-predominant (IBS-C), mixed
subtype (IBS-M) with alternating episodes of both diarrhoea and constipation, or unclassified
(IBS-U) ™.

In IBS the muscular contraction of the bowel is abnormal, what leads to irregular
intestinal mobility pattern. In some cases, the contractions may cause food to move too quickly
through the intestines. As a result, gut walls do not have enough time to reabsorb most of the
water from the ingested food, and this leads to watery stools and diarrhoea. In other cases,
the contractions may cause food to move too slowly and as a result, the bowl! reabsorbs too
much water from the food which leads to hardened stools and constipation. Other symptoms
in addition to altered bowel habits ranging from diarrhoea to constipation, may include
abdominal pain and cramping, bloating, distension, flatulence and mucus in the stool. People
with IBS are also likely to have psychiatric disorders especially major depression and anxiety

and other extraintestinal symptoms associated with disorders such as fibromyalgia, chronic
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pelvic pain, chronic fatigue syndrome, interstitial cystitis, or temporomandibular joint
dysfunction ™,

Despite the precise causes of IBS still unclear, there are some factors to consider that
seem to trigger the gut to contracts abnormally, and these may be stress, certain foods,
medicines, presence of pathogens ™, and possibly hormones seem to have their influence since
IBS symptoms may get worse in women during menstruation l, what seem not to affect other

people.

3. What is known about IBS Pathophysiology?

As a chronic and heterogeneous gastrointestinal disorder, IBS has multifactorial origins,
namely genetic, epigenetic, psychosocial, physiological and environmental causes !'?. Thus,
distinct possible mechanisms have already been identified, (Figure |) which includes alterations
in the bidirectional brain-gut axis system caused by psychological trauma, anxiety or stress;
altered intestinal permeability after Gl infection leading to immunity activation and low-grade
inflammation; disturbances in gut microbiota with changes in characteristics and composition
of certain species; and genetics and epigenetics modifications, as recent studies have identified

specific mutations and gene expression alterations in IBS patients.

BRAIN — GUT GENETIC AND
AXIS EPIGENETICS 1
MECHANISMS g8

IMMUNE SYSTEM

TRIGGERS: STRESS, FOOD, DRUGS,
MICROORGANISMS

GUT MICROBIOTA

AN INTESTINAL MUCOSA

Figure | | Summary of the Factors involved in the Pathophysiology of IBS

(Adapted from: https:/lwww.alamy.com https:/lwww.sciencephoto.com https://sciencephotogallery.com)
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3.1 Brain-Gut Axis: Disease Influencers

IBS is mostly thought to be associated with problems in the communication system
between gut and central nervous system (CNS) also known as gut-brain axis. This system not
only ensures the proper function of digestive system but also adapts its activity to body’s
different physiological states. The brain-gut axis it’s a functional and bidirectional axis between
intestinal structures which includes the epithelium, neuroendocrine, immune and microbiota
components, as well as its supraspinal, central and brain structures ',

Some extraintestinal symptoms such as anxiety and depression are very prevalent in
patients with IBS ', Although this association is not yet fully understood, scientists link the
syndrome with the later development of these mood disorders [''l. Thus, it is suggested that
an imbalance in the gut may underlie brain abnormalities through the gut-brain axis. On the
other hand, a study using a Psychophysiological Model showed that these psychiatric disorders
such as depression may play a role in later Gl symptoms related to IBS ["’l. Therefore, treating
a priori this brain-gut axis disequilibrium, could possibly prevent and even reverse both
psychological and gastrointestinal dysfunctions ',

Also with the Biopsychosocial Model, Drossman et al. described how the relationship
between psychosocial and physiological factors contribute to the expression of symptoms and
development of gastrointestinal tract functional diseases such as IBS [, They explained that
the compendium of factors, namely the individual's childhood experiences like behaviour and
family relationships; psychosocial factors that can include chronic life stress caused by the
death of a loved one, divorce processes or caused by other pathologies, experience of physical
or sexual abuse, other traumas and also anxiety disorders, depression, phobias ['*]; physiology
aspects such as visceral hypersensitivity and abnormal motility, a compromised brain-gut axis
system that influences the release of neurotransmitters and hormones that regulate, among
others, the motor system, immune and inflammatory response, as well as the presence of a
dysregulated intestinal microbiota can lead to central nervous dysregulation culminating with
the appearance of symptoms and behaviours able of deeply affect patient’s daily life and
representing also a great impact on their social relationships ['°l.

Early adverse life events (EALs) such as emotional abuse, domestic violence or other
trauma experienced early in life seem to be positively correlated with severity of IBS ['%. Park.
et al tried to prove this association using the Adverse Childhood Experiences (ACE)
questionnaire . The scores obtained support the connection between prevalence of

recurrent abdominal pain and IBS development when compared to healthy controls. The
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negative impact of EALs in adults is noteworthy since, in addition to Gl disorders such as IBS
and extraintestinal symptoms like anxiety and mental distress, they have been associated with
functional somatic disorders as fibromyalgia, chronic fatigue syndrome, diabetes, heart disease,
stroke and coronary asthma ["®. The occurrence of both IBS and EALs lead to a major
susceptibility to severe Gl symptoms, apart from other psychosocial co-morbidities that can
worsen the pain and poorer patients’ health status ['*.

Imaging studies have shown that abuse is associated with greater activation of sensory
pathways of CNS and lower activation of central pain inhibition pathways ?°. There were also
changes in the salience control network, a set of brain regions that detect important stimuli
directing the focus of our attention to a particular event ®'!. Thus, the association between
ACE scores and the prevalence of IBS makes sense, as there is evidence that psychological
symptoms of anxiety and depression can be related to both.

According to several studies, different types of EALs such as emotional, physical and
sexual aggression associated with the development of IBS disease through the brain-gut axis
are more prevalent in females 2. This could be explained by the fact that women are more
likely to suffer this type of abuse throughout their lives than men, however, further studies
with gender discrepancy must be performed to clarify this association #1.

Bearing in mind that people with IBS have diminished downregulation feedback
mechanisms in the emotional arousal network, a region of the cortex that modulates Gl
functions, but increased response to visceral pain, due to increased awareness of these stimuli,
it is expected that these patients have affected the central pathways of sensory integration #,
Imaging studies have noted a dysregulation process on the fornix and insular white matter
leading to an abnormal visceral sensation 1. Moreover, IBS patients showed a higher stress-
induced neural activation response in the insula, midcingulate cortex, and ventrolateral
prefrontal cortex regions related to the pain experience, seen through functional magnetic
resonance imaging, supporting the hypothesis that there is an emotional modulation
dysregulation to visceral stimuli, that could be related to the stress factor **. The extent of
these changes is related to the duration of symptoms and severity of illness. In addition, the
higher the abuse rate and history of past trauma, the greater the severity of IBS symptoms are
predicted ['”],

Thereupon, the idea that IBS is just a functional disease with no apparent organic
changes has been more than contravened with the emergence of new outcomes. In fact, data
supports that there are long-term microstructural changes within the brain related to sensory

pathways and corticothalamic modulation in patients suffering from visceral pain oftentimes
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71 In addition to this brain dysregulation in response to certain stimuli, mucosal immune

dysfunction and intestinal barrier changes were observed as well, possibly connected with
alterations in neuroendocrine pathways such as mast cell degranulation and secretion of
corticotropin-releasing factor (CRF) after developing acute gastroenteritis for example %,
Considering that this hormone is a key mediator of stress response and of the subsequent
increase of cortisol levels, it has been proposed that its response along with other
inflammatory cytokines that contributes to myenteric neurons sensibilization causing visceral
sensitivity and abdominal pain, may worse Gl symptoms !'”,

Gulf War veterans have been reported to develop various symptoms and medical
conditions after returning home, including functional Gl illnesses such as IBS and mental
illnesses such as generalized anxiety disorder, depression, and substance abuse. It was found
enough evidence to associate their development with the War deployment, which could be
interpreted by the level of abuse and trauma experienced there .,

Hence, it can be hypothesized that the stress generated by these factors can increase
the anterior midcingulate activation related to the pain threshold decrease, culminating in

1 Overall, it can be

central and visceral hypersensitization causing the painful sensation
considered that there is significant dysregulation both in the CNS and enteric nervous system
(ENS) in patients suffering from IBS. Therefore, it is reasonable to propose that alterations in

the gut-brain axis may be part of disease pathophysiology, along with other factors ['2.

3.2 Gut Microbiota: a Human Ecosystem

Humans have trillions of microbes living symbiotically in their bodies playing an
important role in wellness and illness ®°. In a healthy body, the entire population of
microorganisms colonizing particular locations, called microbiota, establish a symbiotic
relationship with human body cells. At the same time, they coexist with some pathogenic
microorganisms that are potentially harmful. However, once it gets a disturbance on that
balance, whether brought by infectious illnesses, certain foods, prolonged use of antibiotics or
by invasion of pathogens, it may result in an imbalance in the intestinal flora whose alteration
in the quantity and distribution of bacteria leads to dysbiosis, which is part of the aetiology of
several pathologies, including intestinal diseases P'l.

Similarly, the microbiome, which is the gene compilation of the overall bacteria
harboured by the body, it contains about a hundred times more genetic material than the
human genome P%, It can be called a supporting organ owing to the many benefits that offer
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to the host, taking part in nutrients and drug metabolism, maintenance of structural integrity
of the intestinal epithelium, protection against pathogens and immunomodulation B2,

The gut bacteria are able to synthesize certain vitamins and amino acids such as vitamin
K and complex B vitamins including BI2 that benefit the human host Pl Furthermore, they
can produce antimicrobial proteins such as cathelicidins and C-type lectins, among other
mechanisms, acting on the disruption of membrane surfaces of pathogens and commensals #2.
Another example of this antimicrobial activity is through lactic acid production by Lactobacillus
sp., which permeabilizes gram-negative bacteria leading to their outer membrane wreckage
B4 These microscopic organisms flourish all over our skin, our mouth, nose, gut, and other
mucosal surfaces. Along with this, more and more the Gl tract microbiota has drawn the most
attention from researchers in order to study its connection with various aspects of growth
and development ], as well as its relationship with health and disease since it is well known
nowadays that a healthy gut flora is highly responsible and connected with the host whole
health P2,

The human gastrointestinal tract exhibits one of the largest body surface areas and as
it serves as an interface between the host, antigens and environmental factors, it represents

B¢ In humans the gut microbiota is composed of

an enormous threat to gut integrity
microorganisms from the 3 domains: bacteria, archaea and eukarya, with the bacterial phyla
Bacteroidetes and Firmicutes representing the most populous %,

Microbiota density and composition vary in accordance with its anatomical region in
the gastrointestinal tract since it’s a reflection of the physiological properties in each area, and
it is influenced by nutritional, chemical and immunological gradients along the tract °. Starting
with the esophagus and the stomach, both have a low concentration of bacteria due to the
low pH, usually less than 3. However, and being a good example of the influence of drugs on
our microbiota, with the frequent use and abuse of proton pump inhibitors drugs, so common
nowadays, it may trigger a proliferation of Helicobacter pylori, and among others, the potentially
pathogenic Escherichia coli. In the duodenum, the concentration of bacteria remains at low
levels due to the bactericidal action of bile, and in some cases of fasting there is even a light
decrease of local proliferation. In contrast, in the ileum, the concentration of bacteria rises
and the genera Lactobacilli and Bifidobacteria are the most prevalent ones. Finally, the large
intestine is where it is seen the largest microbial population potentiated by neutral to slightly
acidic pH and slow flow rates . Given this scenario, it is possible to understand that our

intestinal microbiota is not homogeneous at all, but despite this variability and considering
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factors such as age, lifestyle, ethnicity, and eating habits, it is recognized as being normal and
physiological for a healthy individual.

Each person has a particular flora that develops in early years but changes along lifespan
according to individual “exposome”. Still inside the mother's womb and specially after birth,
each individual begins to be colonized by microorganisms with which it comes into contact ©*”
B8 Thus, the intestinal microbiota of each baby will depend, since the first moment, on the

%1 Minutes after a baby is born by natural delivery, its

species harboured by the mother
microbiota will resemble the microbiota present in the mother's vagina with a predominance
of Lactobacillus spp., while in a caesarean section the baby will have a microbiota similar to that
found in human skin with a high percentage of Staphylococcus spp. and facultative anaerobes as

1 M1 Whether the mother breastfeeds or not and if it is directly from the

Clostridium spp.
breast also have an influence, since researchers found out higher levels of Bifidobacterium spp.
in breast-fed infants’ microbiota than in formula-fed infants > **), From the first months
through the introduction of table foods, until a complete adult diet, there are significant
changes in the composition of the intestinal microbiota. As the baby begins to receive a
complete adult diet, the microbiome genes associated with vitamin biosynthesis and
polysaccharide digestion become strengthened, allowing the child to have increasingly
complete digestion of the meal ™. Everything else the baby is exposed to during the first few
years of life, including environmental factors and the type of diet, may play a crucial role in
defining their future gut flora, which at around one year of age resembles that of an adult .

The microbiota characterization has initially relied on canonical microbiology
techniques, including structural and biochemical analysis. However, more recently, the use of
16S rRNA sequencing data and genomic analysis has permitted to characterize in more detail
the bacterial population and, on basis of this technology, gut microbiota can greatly vary among
healthy adult individuals, but, within each person, its composition tends to remain stable for
decades, demonstrated by single nucleotide polymorphisms (SNP) variation patterns in
metagenomics studies. Interestingly, aging is associated with changes in the microbiota. In
elderly subjects there is a decrease of beneficial species such as Bifidobacteria sp. and Lactobacilli
sp., predominant in infants, and an increase in facultative anaerobic species namely Firmicutes
sp. and Clostridium difficile spp. predisposing to colitis development, particularly associated with
antibiotic treatment.

Despite of microbiota resilience, some variations can have serious implications for
intestinal and extra-intestinal disorders. Dysbiosis is present when these variations are

unfavorable, and it may be at the origin or as a consequence of illnesses *%. Some changes can
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represent an opportunity for a better adaptation to a new context, although, chronic
stimulation can be stressful enough to initiate a disruptive process in the human gut ecosystem
[IO].

As mentioned before, IBS is one of the most common gastrointestinal disorders and,
therefore, it is not a surprise that microbiota influence on it has been broadly explored ['%,
Comparing IBS patients with healthy controls it has been observed a significant reduction in
the concentration of aerobic bacteria such as Lactobacillus "¥. Also, IBS patients seem to be
enriched in Proteobacteria (Enterobacteriaceae spp.) and some Firmicutes families (Veillonella,
Streptococci, and Ruminococcus spp.) but reduced in Actinobacteria population (Bifidobacteria
and Collinsella spp.), Bacteroidetes and some Firmicutes families (Lactobacilli and
Faecalibacterium spp.) compared to controls, what increases the Firmicutes/Bacteroidetes ratio
[10, 45]'

The above mentioned studies on the composition of microbiota between IBS patients
and normal healthy populations have profound consequences on our understanding of IBS
prevention and control. That is, the big loss of microbial richness points to the notion that
many of microbiota health-promoting pathways are compromised, namely in amino acid
synthesis and in inflammatory response, as well as in the integrity of cellular junctions,
suggesting vulnerability of the epithelial barrier functions that could explain part of IBS
symptoms ¢,

A further point worth addressing in the context of this work is that different animal
species, namely carnivores, herbivores and omnivores, have in their constitution different
microbiomes, related to each one type of diet ). Therefore, a close interaction between diet
characteristics, genes and the associated microbiota can be established. For instance in diseases
such as obesity, the role of the gut microbiota is of utmost importance, since decreased levels
of Bacteriodetes and increased levels of Firmicutes were found in genetically obese mice when
compared to their lean counterparts . Thus, depending on the phenotype, it may have
different abundances of the main bacteria divisions that inhabit intestinal flora ?'. In another
study with obese individuals ™" it was found that either in a fat-restricted or in a carbohydrate-
restricted low-calorie diet over several weeks, the abundance of Bacteroidetes increases and
Firmicutes decreases, moving from a microbiota pattern associated with obese state to
patterns of community bacteria associated with a “lean” microbiota.

These studies highlight the notion that modulating the patient’s microbiota may be
consider a therapeutic option either to promote weight loss in overweight individuals or to

promote weight gain in undernourished people ',
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3.3 Immune Activation and Intestinal Inflammation: Silent Enemies

The intestinal mucosa represents an extremely large barrier, encompassing several
mechanisms, each one with an essential function on health maintenance and organism
homeostasis. Along this barrier there is a mucus layer containing antimicrobial proteins and
IgA, T cells, macrophages, mastocytes and dendritic cells, among other immune system cells,
able to protect the host from invasion by pathogens, through distinct mechanisms such as
phagocytosis and T cell-mediated responses. P°. Among the various benefits the commensal
relationship between the intestinal microbiota and the host presents, its role in the epithelial
cell turnover and in mucosa modulation, apart of the protection against the invasion of
pathogens and in the maintenance of the epithelial barrier integrity are some of them F'.

Thus, it can be endorsed this intestinal barrier has selective permeability, allowing the
absorption of nutrients, but limiting the penetration of microorganisms . Along with this, it
is eminently relevant that in order to this barrier to function properly, prevails a good
relationship between the beneficial bacteria and the immune system cells present in the

B9 However, due to several factors that will be mentioned below, the functional

mucosa
permeability might fail, breaking the intestinal barrier and exposing the host to external agents,
be they microorganisms, toxins, peptides or other substances contained in the ingested food
B2 Therefore, at these rupture points it can occur an abnormal immune response by the
immune system cells in the submucosa to the antigens in the intestinal lumen that try to invade
the epithelial barrier. In case this epithelium is not restored in a short period, the immune
response may persist over time, developing immunoinflammation, which could explain the
extensive reaction to certain stimuli such as the ingestion of food and drugs by some patients
with IBS and IBD, who demonstrate to have chronic inflalmmation markers, without being
identified a reason for this to happen P%, It is known that even a low-grade inflammation could
change permeability and sensitize visceral afferent neurons, open onto pain and visceral
sensation as well as gut motility alterations .

In patients with IBS, sensory nerve endings in the bowel are highly sensitive and easily
activated, producing the sensation of pain. This is known as visceral hypersensitivity, and it is
connected with the consequent motor dysfunction of the affected digestive tract. Thus, these
patients perceive as painful physiological events such as eating, the presence of gases,
distension or intestinal contractions typical of the migrating motor complex, stimuli that are

well tolerated by healthy people ®’. The genesis of visceral hypersensitivity is not yet clarified,

nevertheless, some factors seem to be interrelated, including inflammation, psychosocial and
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environmental stress, or post-injury sensitivity. Although this sensitivity was previously
thought to be limited to the bowel, many IBS patients often experience pain in other parts of
the body, suggesting the involvement of central hyperalgesia mechanisms Pl These
extraintestinal symptoms can include cutaneous hyperalgesia as is with fibromyalgia, where
chronic generalized somatic pain manifests P%. In fact, it has been found that patients with IBS
show a gradient of hyperalgesia in response to nociceptive stimuli in somatic tissues, which
suggests an overlap of visceral and somatic nociceptive pain processes, resulting in
viscerosomatic convergence in the gut, which causes an increase in the intensity of sensations
and a reduced threshold for visceral pain .

Being IBS a functional disorder means that the bowel does not function properly and
although it doesn’t appear to exist any structural damage, a low-grade inflammation has been
already described especially after episodes of infectious enteritis, autoimmune colitis or in
response to an allergen. In fact, the onset of IBS-related symptoms following exposure to acute
gastroenteritis has been reported by patients *°. It was noticed that these patients are more
likely to have IBS-D than other patients with IBS unrelated to infection P*. This may be caused
by the fact that patients suffering from this IBS phenotype may have increased intestinal
permeability since it was also found in some mucosal biopsies a low-grade inflammation, which
did not occur in IBS-C patients ®*. In addition, the severity of some IBS symptoms has also
been shown to be negatively associated with a microbial signature distinct from that found in
individuals without IBS ['%,

In view of the above studies that collectively led to the notion of post-infectious IBS
(PI-IBS), the current pathophysiology framework suggests an association of increased intestinal
permeability and persistent intestinal inflammation with an increased expression of
proinflammatory cytokines, among other factors that may contribute as well *”). Therefore,
increased levels of T lymphocytes, enteroendocrine cells (EC) and calprotectin-positive
macrophages were found in intestinal biopsies of patients after infection with Campylobacter
jejuni, possibly related to an inflammation process and mucosal damage ®®. Also, intestinal
permeability was evaluated, and the results revealed a high lactulose/mannitol ratio, suggesting
that changes in these parameters can persist for more than | year after an acute infection, and
that it may be related to the development of PI-IBS %, In another study, high levels of
interleukin 1B (IL-1B) were found in rectal biopsies of patients with PI-IBS after infectious
enteritis as compared with patients who suffered this infection but did not develop PI-IBS ?.

Another group later observed similarly elevated levels of IL-1p in patients with PI-IBS who had

Shigella infection compared to patients with IBS unrelated to a previous infection “*. These
79



cytokines play a noticeable role in the inflammatory response, having a pro-inflammatory
action involved in the induction and maintenance of pain in chronic disease states, namely
multiple sclerosis, rheumatoid arthritis and IBD ',

There is growing evidence supporting a genetic susceptibility component in the
pathophysiology of PI-IBS. Four candidate gene variants were identified in TLR9, CDHI and
IL6, encoding for, respectively, a pattern recognition receptor, a tight junction protein and a
cytokine, all gene products that have a function in the epithelial cell barrier and in the innate
immune response to pathogen invasion. Thus, aberrant or dysregulated gene sequence or
expression may be related to decreased mucosal barrier functions, turning it more fragile and
susceptible to exposure to intestinal lumen substances, leading to an overactivation of the
mucosal immune system and consequently to low-grade inflammation. However, further
studies are needed to confirm these potential gene variants association with the susceptibility
to develop PI-IBS %,

Finally, considering determined that the risk of developing IBS increases up to 6 fold
after an enteric infection and remains elevated until about 2-3 years after infection, it is crucial
to keep on investigating these interactions so that not only a better understanding of IBS
pathophysiology variability can be achieved but new tools can be developed to prevent and

managed this condition %,

3.4. From Genetic to Epigenetics: the Science of Unexpected Change

Genetic studies have identified IBS gene clusters in family history, suggesting that
genetic factors or a shared household environmental exposure play an appreciable role in the
disorder process Y. It has been described that monozygotic twins show greater disease
concordance than dizygotic twins, and given that the former shares all their genetic material,
the same can be concluded about the influence of genetics on IBS 1,

Serotonin (5-HT) is an important neurotransmitter in the CNS involved in pathways
that include mood and mental state of humans and is a prime example of genetic influence on
the pathophysiology of IBS. In fact, 5-HT is also present in the ENS mediating signals in the
gastrointestinal tract, thus impacting on motility and gut physiology. Hence, it was
hypothesized that genetic alterations in serotonergic pathways might be related to IBS

[e6]

pathophysiology "*. Both release and reuptake of this neurotransmitter are crucial to
maintaining a dynamic balance underlying their actions. That said, the serotonin reuptake
transporter (SERT) present in the mucous membrane of enterocytes is essential to internalize
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5-HT from the interstitial space to the cellular environment, where it is metabolized,
decreasing its concentration outside where its action in gut signals transmission is executed.
Thus, the higher the number of SERTs expressed in the cell membranes, the lower the
concentration of extracellular 5-HT, and the opposite also succeeds ¥’ It has been then
verified that molecular defects in these transporters leaving them inactivated, or that a smaller
amount of SERT on the surface of the enterocytes lead to lower reuptake of 5-HT, leaving a
large concentration free to exert its effects at the secretion, vasodilation and Gl peristalsis, as
well as in vagal and nociceptive reflexes, which may be related to altered intestinal motility,
changes in stool consistency and bowel pain sensation in patients with IBS %,

Along these lines, it is believed that an alteration in SERT expression may be
responsible for an imbalance in the transmission and signalling pathways of 5-HT in the gut.
For instance it was found in a study that a genetic polymorphism in the promoter region of
the “solute carrier family 6 member 4 gene” (SLC6A4) involved in the expression and function
of SERT may be related to the development of IBS [’l, As is the case of the “5-HT-transporter-
gene-linked polymorphic region” (5-HTTLPR), where there are a variable number of tandem
repeats (VNTR) and functional single nucleotide polymorphisms (SNPs), regions that are
variable among humans and subjected to mutations occurrence . Another study identified
rare ‘“sucrase-isomaltase” (SI) pathogenic variants in a group of patients who exhibited
“congenital sucrase-isomaltase deficiency” (CSID), that may have worsened their Gl
symptoms, due to the lack of digestion and accumulation of this type of carbohydrate "'\

Other evidence has emerged linking the involvement of missense mutations in the
SCN5A gene that encodes for the alpha unit of the voltage-gated sodium channel (Navl.5)
with functional disorders such as IBS 2, These membrane proteins initially related to several
inherited arrhythmia syndromes, are also present in the human gastrointestinal tract smooth
muscle, being associated with abdominal pain, the main IBS symptom !'?. This mutation can
lead to the loss of function of voltage-gated sodium channels and a genome-wide association
study estimated it can be found in at least 2% of IBS patients. It was also concluded that this
alteration is found in a higher proportion of individuals with IBS-C rather than IBS-D .

In addition to genetic-driven dysfunctions of 5-HT metabolism in IBS, the relationship
between single nucleotide polymorphisms in genes encoding for corticotropin-releasing
hormone (CRH) receptors | and 2 and some symptoms of IBS was also studied. The relevance
of this observations become clear when considering that CRH is associated with the regulation
and initiation of the body's response to stress, by activation of the hypothalamic-pituitary-

adrenal (HPA) axis. Furthermore, it also stimulates sacral parasympathetic outflow and
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intestinal motility, implying that dysregulations in the levels of this hormone can lead to Gl
motility oscillations, thus contributing to symptoms exacerbation 4,

Despite several studies pointing to the role of genetics, namely mutations in some
specific genes as part of the aetiology of IBS, these associations still need to be clarified and
studied deeply. In this regard, it is extremely important to note that research in the last few
years allowed us to better understand the influence of environment on gene function via
reversible modifications of the chromatin and DNA nucleotides that regulate gene expression
without altering the genetic sequence. This are called epigenetic modifications.

The epigenetic modifications happen all the time and can be passed on to offspring
through cell divisions. Epigenetics is a “game-changer” concept in the understanding of health
and disease and is already providing promising results related to several chronic diseases
including cancer, cognitive dysfunction, autoimmune, neurobehavioral diseases, and also
gastrointestinal disorders as IBS and IBD "*.

Epigenetic modifications are catalysed by several enzymes that can be categorized into
I) “writers” which are responsible for introducing chemical modifications on DNA nucleotides
and histones, 2) “erasers” do the opposite removing those chemical tags and making the
modifications reversible and 3) “readers” which are the proteins exhibiting specialized domains
that identify and interpret those modifications and that ultimately lead to increased or
decreased expression of the gene L If epigenetics focuses on the processes that regulate
gene expression, epigenomics refers to the study of epigenome, the set of the modifications
in the chromatin and DNA, turning genes on or off.

Two of the best known epigenetic modifications are the acetylation of histones and the
methylation of DNA bases. Histone acetylation usually leads to a more open conformation
and it is known that a more open chromatin leans to be functional by expressed genes whilst
tightly folded chromatin tends to be shutted down by unexpressed genes V", On the other
hand, methylation of DNA bases has been associated with a decreased expression of the
methylated genes. In a genome-wide study with IBS patients, DNA methylation mechanism
was explored, studying the links between gene expression and stress-related mechanisms,
which is thought to be one of the major triggers of IBS symptoms %L

DNA methylation is catalysed by a family of enzymes called DNA methyltransferases
(DNMTs) (“writers”) and the opposite action is performed by DNA demethylases (“erasers”).
It involves the addition of a methyl group to position five of the nitrogenous base cytosine,
and the product of this reaction is referred to as being the most common mutagenic base in

the mammalian genome ", This chemical process is used by cells in early development to
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differentiate which gene copy is inherited from the father and which gene copy is inherited
from the mother, a phenomenon that is known as imprinting. DNA methylation plays a vital
role in staging the monoallelic expression of chromosomes during cell maturation, but its
deregulation can lead to abnormalities and cancer progression "*.

Potential epigenetic markers and their pathways were identified and suggested to play
a role in the disorder manifestation "% Epigenetic marks occur naturally and might be
motivated by diet, metabolism, and environmental factors. Whereas many of the modifications
contribute to homeostasis, certain drivers, including pollution and chemical agents such as
heavy metals, tobacco smoke, radioactivity, microorganisms, stress, and adverse childhood
experiences (ACEs), drugs and the diet itself might trigger serious health issues, opening the
way to illnesses development %7,
In this regard, genome-wide studies exploring the methylome of IBS patients as

s "% It was evidenced a hyper-methylation in the promoter

compared with healthy control
region of glutathione-S-transferase mu 5 (GSTMS5) gene which was associated with epigenetic
silencing and decreased gene expression. These GSTM5 are phase Il detoxification enzymes
enrolled in nutrients and xenobiotics metabolism and protection of the cell against the
environment and oxidative stress. Since theses enzymes catalyse the conjugation of glutathione
(GSH) to a variety of compounds, if its expression decreases, GSH does not contribute to
protection against xenobiotic stress, potentially leading to disease. It was concluded that there
was a higher degree of methylation in IBS-C and IBS-M, rather than in IBS-D patients V%,

A further epigenetic modification related to IBS involves the tubulin polymerization
promoting protein (TPPP) gene, a brain protein related to tubulin polymerization and
microtubule package. These proteins are fulfilled with Lewy bodies, which are also present in
Parkinson's disease (PD) ®. It is thought that IBS patients are more likely to develop PD but
although these studies are interesting and important for the pathophysiology understanding of
both diseases, more data is needed to confirm it " 3, It was also found out that methylation
of subcommissural organ (SCO) Spondin (SSPO) was higher in IBS patients than in IBS
controls. These are glycoproteins mostly expressed during CNS development and are
essentially regulated by 5-HT system. A study reported downregulation of SCO-spondin
biosynthesis by 5-HT through cerebrospinal fluid. As seen before, 5-HT is thought to be
associated with IBS pathophysiology as well as with depression condition. Thus, methylation

of CpG sites in SSPO genes has been correlated with IBS patients manifesting depression,

assessed by using HAD scores ®.
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From the therapeutic viewpoint, it is of note that recent studies have proposed this
epigenetic mechanism as a potential therapeutic target, either in IBS or in other pathologies.
This is because epigenetic changes mediated by exposure to environmental adversity are
suggested to be related to long-term and possibly multi-generational behavioural development
B3 Social and early life stress and traumatic experiences seem to be related with later
susceptibility to develop mental and functional disorders through stress interference with HPA
axis as well as epigenetic marks performed early in life %,

Apart of DNA methylation, a further well-known epigenetic modification is the
acetylation of lysine residues in histones, the main proteins involved in chromatin architecture.
Histone tails acetylation is one of the most important histone posttranslational modifications
(PTMs), and it is related to transcriptional activation. These are catalysed by histone
acetyltransferases (HATS), which are the writers, and the opposite reactions are catalysed by
a group of histone deacetylases (HDAC:s), the erasers 1. This acetylation mechanism occurs
in specific lysine, serine, and arginine residues on the random coil amino-terminal tails amino-
terminal tail of these histones 71, At this point, the chromatin decondense (becomes more
“open”) on these spots, turning more accessible the DNA binding sites to the transcription
machinery and, therefore, facilitating switching the genes. Once catalysed by deacetylases the
chromatin condenses again and it assumes the heterochromatin conformation where the DNA
is no longer so accessible to bind, which impacts gene expression during cell division and
differentiation ),

The relation between amygdala and its visceral and emotional regulation has been the
subject of epigenetic studies * 1. A group illustrated the effects of histone acetylation using
a model of ELS-induced rats, studying its influence on emotional regulation and anxiety-like
behaviours, as well as its role in visceral hypersensitivity in IBS patients, related to long term
effects. Through Western blot studies it was possible to show that the presence of acetylation
in residue 9 of histone 3 (acH3k9) in the amygdala was more prevalent in ELS rats than in
controls, being associated with visceral pain escalation. Also decrease of HDAC| and HDAC2
expressions has been associated to greater histone acetylation in ELS rats subjected to
neonatal colorectal dilatation CRD stimulation, allowing synaptic plasticity-related protein
expression such as atypical protein kinases (aPKC) including protein kinase M{ (PKM{) to
occur in the central amygdala (CeA), being associated with visceral pain regulation .
Additional experiments in neonate rat pups described a reduction of histone

deacetylase (HDAC) 3 interaction with the ol C-subunit promoter region of Cavl.2b (L-type)

channels (a1 Clb) related to smooth muscle contractility, what seems to lead to a higher H3K9
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acetylation in promoter’s core region in adult life. Treatment with vasoactive intestinal peptide
(VIP) have proven to reverse this situation and transcription has increased, since CREB-binding
protein (CBP) has been shown to swift with HDAC3 in the promoter region, successively
leading to H3K9 hyperacetylation. Thus, this group could conclude that an inflammation
process in early life can upregulates VIP mRNA and modulates alClb expression causing
colon musculature dysfunction later in adult rats ®®. These results seem to be in accordance
with the relationship between early life stress experiences in neonatal rats and its nociceptive
stimulation inducing inappropriate HDAC expressions in amygdala and spinal cord. This
phenomena is involved in augmentation of visceral hypersensitivity and anxiety-like behaviours
in ELS rats. Thus, it is reasonable to speculate that histone acetylation and deacetylation
epigenetic mechanisms play a fundamental role in several stress-related symptoms that may
lead to later chronic comorbidities, including IBS .

Another type of epigenetic marks whose studies have been shown to be related with
pain disorders such as fibromyalgia and rheumatic diseases, IBS, interstitial cystitis, and
psoriasis, are the microRNAs (miRNAs). These are short mature double-stranded non-coding
RNA (ncRNA) molecules, that are cut by endonucleases called Dicer originating single guide
strands and that regulate gene expression. Once incorporated onto the RNA-induced silencing
complex (RISC), these RNA guide strands bind to its target mMRNA sequence which leads to
RNA degradation, or bind incompletely leading to inhibition of RNA translation, where both
cases drive to gene expression inhibition. Only few years ago it was found that by regulating
Dicer expression through its knockdown, modifying body’s response to pain because of
miRNAs reduction, it would be possible to decrease pain nociception. Studying more closely
miRNAs functional effects in their corresponding target genes is extremely important to
deeper unravel many emerging pathologies and so suggest more specific therapeutic options
for each 1,

Experiments using wild-type mice shown that downregulation of miRNA219 in the
spinal cord caused nociceptive response to pain, while an overexpression of it reversed pain
hypersensitivity *°. The same seems to happen with other miRNAs as is the case of this group
'l that concluded miRNA124a expression was downregulated in the spinal cord causing hyper
sensibility in mouses after peripheral inflammatory stimulation, what seemed to be
counteracted when its overexpression occurs. Later in a neuropathic pain model performed
in rats, it was demonstrated that both miRNA124 and miRNA146a can attenuate neuropathic

pain expression reversing allodynia in a morphine-induced persistent sensitization model in

male rats ®3. MiRNA103 expression in a spinal cord injury model was also reduced, which
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induced up-regulation of the voltage-dependent comprising L-type calcium channel subunit
alC (Cavl.2LTC), that is related to neuropathic pain. This group tested intrathecal injections
of a miRNAIO3 inhibitor, leading to hypersensitivity to stimuli in naive rats, whereas
miRNA103 overexpression seemed to inhibit CaVI.2LTC expression allowing to reduce
nociceptive response to pain close to basal levels 1.

Overall, these studies support that the presence of different miRNAs exert a negative
impact on gene expression reducing spinal neural sensitization. This notion, in the context of
pain related disorders, including IBS, represent standout keys to understand the way epigenetic
mechanisms are capable of modulate nociceptive responses, opening possibilities to new
targets findings and potential therapies .

A further class of non-coding RNA that aren’t translated into proteins but are involved
in the regulation of gene expression regulation via interacting with other RNAs such as mRNA
and tRNA are the long ncRNA (IncRNA). These appear to function in a similar way to
transcription factors, as they interact with chromatin-modifying complexes at target sites to
regulate transcription and translation depending on the specific enzymes that are present and
were previously recruited to those complexes .

GREHLOS, a IncRNA that regulates motilin expression, a peptide responsible for
stimulating Gl motility, has been seen to be downregulated in IBS patients compared to
controls in a colonic mucosal transcriptome study using microarray analysis °4. Also, X
inactivate-specific transcript (XIST), another example of IncRNA has recently shown to be
upregulated and associated with SERT downregulation leading to visceral hypersensitivity in
an IBS-D mouse model. The mechanism suggested is that XIST has a role in DNMTI,
DNMT3A, and DNMT3B recruitment decreasing expression level of SERT promoter
methylation ),

An example of epigenetic modifications with impact on IBS via IncRNA is the IncRNA
H19. It was observed that downregulation of IncRNA HI9 led to alterations in aquaporin |
(AQPI) and 3 (AQP3) expression, being associated with the later occurrence of IBS-D through
epithelial barrier dysfunction ®°. Actually, previous studies tried to establish an association
between intestinal permeability and IBS-D development. Apparently, patients suffering from
this condition have an increased permeability of intestinal mucosa that might be connected

n P These water/glycerol protein channels are

with aquaporins |, 3 and 8 downregulatio
expressed in the gastrointestinal tract and make part of the basolateral membrane composition
regulating water flow and small solutes transition into and out of cells. Specifically, AQP3

knockdown might be associated with diarrhoea symptoms, since lower levels of this aquaporin
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may open the tight junction complex possibly damaging the intestinal barrier integrity causing
its impairment and consecutively those symptoms P°.

Finally, having discussed a role for epigenetic changes in the pathophysiology of IBS, it
is noteworthy to consider that the same way that genetic defects might impact on subsequent
generations, the transgenerational epigenetic inheritance of epigenetic markers from one
organism to the next affecting the traits of offspring without altering the primary structure of
DNA, allows us to better understand the overall impact of genes and gene-environmental
interactions in disease " . A caution note need to be introduced to refer that it is still a

matter of discussion the amount of epigenetic information that is inherited through the

germline '*), what demonstrates the priority of deciphering epigenetic regulation mechanisms.

4. Managing IBS

It is pivotal for clinicians, pharmacists, psychologists, and other health professionals to
have a general understanding of the disease management scheme, that can and should be
explained to patients suffering from IBS, as well as, if possible, to loved ones and people closest
to them who also end up being involved in the consequences that vastly condition their quality
of life. The general population may also benefit from this information (compiled in Table |),
not only by increasing their knowledge as well as improving their empathy towards these
patients, opening the way to create better conditions and solutions capable of improving
people’ daily lives. It is important to inform the patient as soon as possible that IBS has no
cure, however, through a set of non-pharmacological measures, combined with drug therapy

when necessary, it is possible to manage the symptoms very well and live with quality .

Table | | IBS Symptom Management

Patient education based on updated and integrated information

Lifestyle measures including a balanced diet, good hydration levels, regular physical activity,
restorative sleep, also inclusion of fibre, pre/pro/symbiotics and exclusion of triggering foods

Identify psychological factors that cause disruptive daily stress in order to find accurate ways

to deal with it, resorting to qualified health professionals

Pharmacotherapy when the set of all non-pharmacological measures above are not enough
to relieve symptoms and improve quality of life
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a. Patient Education

It is important to emphasize the importance of health professionals, including
pharmacists, to convey updated knowledge to the patient, distilling the integrated knowledge
from several fields in the management of the disease. Emphasize it is not a life-threatening
disease, however it has no cure, as it is chronic but a benign disorder. Thus, with an
appropriate management of symptoms it is completely possible to live a normal life. For this,
it is necessary to promote patient education, especially regarding the factors that may trigger
symptoms, so that they can be avoided and treated whenever possible. Although there are
still no specific biological markers that allow a direct and differential diagnosis for this
condition, with a detailed medical history, an accurate signs and symptoms interpretation using
tools such as the Rome Criteria and Bristol Scale, a precise physical examination and an
attempt to understand the main concerns of each patient regarding their condition, it is
completely possible to establish a diagnosis and, consequently a real treatment that best suits
each individual that suffers with IBS '], Therefore, considering the complexity of the aetiology
of the disease, as discussed on previous chapters, it is extremely important that clinicians and
other health professionals are well updated about the pathophysiology of the disease, the
factors that can trigger symptoms, and the most viable and currently available treatment lines

in order to transmit information to the patient in a simple and unambiguous way !'*%.

b. Lifestyle Changes

Ensure good daily hydration is essential for the various functions of the body, especially
regarding intestinal health. Thus, having a high liquid volume intake daily seems to be one of
the essential points that contribute to symptoms improvement, especially in constipation and
slow intestinal transit situations [,

The impact of diet on IBS has also been subject of several studies recently, testing its
relationship with the control of Gl symptoms. As discussed previously, over time diet
influences the gut microbiota that, in turn, is directly related to the maintenance of the immune
system and protection against pathogens. It can thus be hypothesized that diet may play a role
in the pathogenesis of numerous infections and gastrointestinal disorders ®°.. Despite the little
evidence that relates the consumption of specific foods with the development of IBS, some
patients have or are more susceptible to developing non-specific food intolerances that may

be associated with the Gl symptoms experienced. Following this line, efforts have been made
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to identify diet elements related to these symptoms, in order to handle their integration or
not into patients' daily diet, with the aim of improving their quality of life.

It has been found that a large proportion of patients with IBS associate the intake of
foods containing lactose and gluten with the worsening of Gl symptoms !'*Y. As for lactose, it
is known that part of the population has a deficiency in the lactase enzyme, which hinders the
hydrolysis of lactose and subsequent absorption, moving to the colon where it is fermented
by the local bacteria, releasing, among others, gases that contribute to increased abdominal
distention. However, compared to control groups, it was not possible to recognize that a
sensitivity or intolerance to lactose is in the course of this intestinal discomfort 'L It is
therefore suggested that not lactose in particular, but other components of milk such as casein
proteins may be involved in the mechanism. Nevertheless, a reduction in the intake of dairy
products can be tested and recommended in some patients, with supervision of trained health
professionals. ['*/

Gluten appears to worsen Gl symptoms in patients with concomitant IBS and gluten-
related disorders, which have been shown to be quite common in the population. For this, a
differential diagnosis must be performed in order to differentiate between disorder types,
whether they are wheat allergy, celiac disease, or non-celiac gluten sensitivity (NCGS). The
latter does not have clear markers so a diagnosis of exclusion must be executed, by observing
the body's reaction to withdrawal and subsequent reintroduction of foods containing gluten
[1% Some authors prefer the term “non-celiac wheat sensitivity” since it seems that not only
gluten, but other components present in wheat, such as fructans naturally present in high
FODMAP foods, can cause the associated symptomatology. Thus, the prevalence of this
disorder is estimated to be higher than that of celiac disease, which leads to growing concerns.
09 That said, it was not possible to link gluten intake with exacerbation of symptoms
characteristic of IBS per se. Thus, without sufficiently robust evidence and a clear diagnosis of
the presence of these intolerances, it is not recommended to exclude either lactose or gluten
from the diet, as there is a subsequent risk of triggering nutritional deficiencies in the diet,
which can lead to serious health implications.. Therefore, more rigorous and clear studies
need to be carried out in this area ['®],

The dietary restriction of high FODMAP (fermentable oligosaccharides, disaccharides,
monosaccharides, and polyols) foods has been widely practiced lately as it has already shown
some positive results in clinical trials with IBS patients who have been on a low FODMAP diet.
[ These highly fermentable carbohydrates are used as a substrate by colonic bacteria,

releasing gases and short chain fatty acids (SCFAs) that can lead to a hyper expansion of the
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intestinal wall causing the sensation of bloating and abdominal discomfort. However, due to
difficulties in differentiating and controlling placebo groups in clinical studies, some limitations
are associated with this diet performance. This is in part because patients with this pathology
are quite fragile, not only physically due to the exuberance of symptoms, but also
psychologically. Thus, as it is understood, the restriction of these elements in the diet, at least,
includes several classes of food, namely all that contains high levels of fructose, lactose,
fructans, galactans and sugar alcohols. This can be quite complex to manage on a day-to-day
basis and it can represent a source of stress for a patient with exacerbated symptoms, thereby
it should always and in any case be accompanied by a suitable health professional, who are able
to make the necessary substitutions in the patient's diet in order to avoid nutritional
deficiencies that could be carried out after this food restriction for a long period ['”.,

The influence of fibre seems to positively impact the composition of colonic microbiota.
It has been shown that a diet high in non-digestible carbohydrates such as non-starch
polysaccharides and resistant starch resulted in a more diverse and reproducible intestinal
flora "', These fibres are considered natural prebiotics since, resisting to digestion and not
being absorbed in the small intestine, once they reach the large intestine, the local bacteria
will digest it using their digestive enzymes, acting as a substrate for the production of SCFAs
that, beyond the production of gases such as methane and carbon dioxide by fermentation
reaction, are involved in several functions in the host metabolism, namely energy production
via the metabolism of fatty acids, glucose and cholesterol. SCFAs, which are mostly acetate,
propionate, and butyrate, may have a widespread biological impact and several studies have
associated its presence with |) anti-inflammatory, antimicrobial, and antitumorigenic activities,
2) changes in the integrity of the intestinal mucosal barrier, 3) induction of reactive oxygen
species (ROS), 4) inhibition of HDACs regulating gene expression, among many others that
surely remain to be discovered. Further, SCFAs have been connected with autoimmune,
metabolic and neurological diseases, and also certain cancers and bowel disorders since clinical
studies have pointed its benefits in IBD and antibiotic-associated diarrhoea "', That said,
despite the innumerable benefits that prebiotics consumption seems to assume in the diet of
patients with IBS, they must be introduced suddenly, up to a tolerable amount without
producing associated symptoms, since the fermentation of these species in the colon leads to
gases release, which can initially increase the flatulence and bloating. However, with its
continuous use this tolerance tends to increase without producing side effects. Consumption
of non-water-soluble fibre is recommended for patients with IBS-D, but not in IBS-C as their

consumption may cause flatulence and worsen symptoms of constipation. For the latter, the
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consumption of water-soluble fibre is recommended together with a high daily intake of water,
having an effect in modulating stool form in the bowels, with few known adverse effects

[103]

associated These fermentable polysaccharides such as inulin, gums, pectins and

fructooligosaccharides can be found in foods like onion, leeks, asparagus, artichokes, bananas,
wheat bran, oats and some type of beans !''%,

On the other hand, probiotics are live active bacteria that promote several health
benefits to the body when consumed and can be found either in food or dietary supplements.
They have been increasingly investigated and detailed due to their ability to re-establish normal
intestinal flora after use of antibiotics for example, or in situations of stress to the body like
after exposure to pathogens, reducing the severity of the related diarrhoea. There are two
main factors for an appropriate choose of probiotic that must be taken into consideration by
medical care professionals, namely, specific strain of probiotics and the type of disease. This
because the efficacy of one probiotic should not be extrapolated to another one even within
the same species or strain, given that probiotics can behaviour differently on each person,
taking into account its characteristics, the type and stage of the disease, among other factors.
[113]

Reviews and meta-analyses tried to identify treatment patterns using probiotic strains,
alone or compiling different types, and the reported outcomes seem to demonstrate efficacy.
For instance, Lewis et al. (2020) performed a randomized, double-blind, placebo-controlled
study in IBS individuals for 8 weeks, using Lactobacillus paracasei Ha-196 and Bifidobacterium
longum RO 175 as treatment, and concluded that both species improved the quality of patients’
social lives, according to questionnaires scores, accompanied by significantly greater bowel
habits and stool consistency either in IBS-D and IBS-C individuals ['", Martoni et al. (2020)
used Lactobacillus acidophilus DDS-I and Bifidobacterium lactis UABla-12 for 6 weeks of
treatment, and described greater stool consistency, abdominal pain amelioration and
decreased stress levels in patients ['"*, Also Skrzydto-Radomanska et al. (2021) in a trial for 8
weeks used a multi-strain probiotic preparation, which demonstrated patients’ quality of life
improvement and lower severity of abdominal pain symptoms !''®. Hence, these preparations
could emerge among the field of microbiota-manipulation-based therapies as novel medicinal
approaches, less prone to side effects, an important factor when considering their prolonged
use.

Apart of supplementation pills, probiotics can be found also in fermented foods like
kefir, yogurt and some type of cheese, pickled vegetables, tempeh, kombucha, kimchi, natto,

miso, and sauerkraut. It has been found benefits from consuming this type of food once recent
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studies have been trying to elucidate their influence on gut microbiome and immune system
status modulation '), Taylor, Bryn C et al. (2020) found that small compositional differences
in gut microbiota structure may occur based on the dietary option of eating probiotic-rich
fermented foods. Metabolomics analysis highlighted shifts in lipid metabolism related to
consumption of fermented plants. Specifically, the main difference noted in this study between
consumers and non-consumers of this type of food was the abundance of conjugated linoleic
acid (CLA) in the consumer group, which seems to have beneficial effects on the body, since
it is often used as nutritional supplement !''"®., Plus, Wastyk and colleagues (2021) in a study
involving seven hundred individuals to evaluate the effects of a fermented-food diet on the
microbiome diversity comparing with a high-fibre diet for a period of seventeen weeks,
showed that a diet high in probiotics including dairy fermented products, fermented
vegetables, and non-alcoholic beverages, lead to decreased inflammation markers and
improved intestinal flora diversity to levels that remained stable over time. This suggests there
were possibly a remodelling in gut microbiome along time and not in the course of momentary
ingestion of these products !''"”.

Lastly, it is nowadays possible to combine prebiotics with probiotics in order to
potentiate health effects in the host compared to using these individually. These are called
symbiotics and they can be synergistic, where prebiotics serves as a substrate for the
probiotics administered together; or complementary, by influencing the microbiota already
existing in the host ™). According to this strategy, the use of some specific symbiotic
preparations for IBS treatment has shown positive results in IBS symptoms, including
improvement in bowel habits in an 8-week trial (Min et al., 2012); decrease in abdominal pain,
discomfort and diarrhoea in a |12-week trial (Rogha et al., 2014); decrease bloating and fatigue
symptoms and stool patterns improvement in an 8-week clinical trial (Lee et al., 2019), among
many others. These studies bring satisfactory and encouraging results to patients suffering
from the pathology of IBS ['*%,

Physical exercise has been identified as one of the most important adjustable variable
in human health, whose health benefits range from metabolic diseases to aging and cognitive
performance. The IBS is not an exception. Physical activity allows bowels to move more often,
promoting an increased intestinal transit that ameliorate the symptom of constipation.
According to American College of Gastroenterology (2018) maintaining an exercise routine
is a key for either physical, cognitive, and psychosocial heath ['*'1, A five-year follow-up study
demonstrated that physical activity was associated with long term positive effects on IBS

symptoms like better stool consistency, less flatulence and decreased on colonic transit time,
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and also improvements in other disease-related conditions such as chronic fatigue, depression
and anxiety, improving patients’ quality of life, measured by the Irritable Bowel Syndrome
Quality of Life Questionnaire (IBSQOL) ', Another group concluded that mild physical
activity allows the clearance of intestinal gas loads which improve abdominal swelling '*!. Also,
a randomized clinical trial has shown that the inclusion of a structured exercise intervention
was related to an improvement in the overall symptoms of IBS compared with sedentary
subjects, possibly associated with its anti-inflammatory and antioxidative effects !'*%,

More recently, the possible association between the practice of regular physical
exercise and the composition of the human intestinal microbiota has been discussed. As
described above, the microbiota seems to be one of the factors involved in the pathology of
IBS, like so it could be hypothesized that changes induced by physical exercise in the
microbiome and gut microbiota could translate into bowel habits alterations and other

[12] Thus, physical exercise is a variable that must be considered

symptomatology related. ['*]
as part of the IBS treatment management !'*2.

Sleep disruption appears to have an influence on disorders such as IBS, since poor sleep
quality and quantity of sleep have been associated with exacerbation of Gl symptoms ['*1 128,
Another study reported that patients with IBS have a higher prevalence of having sleep
disturbances, showing a decrease in the rapid eye movement (REM) sleep, longer time spent
falling asleep, higher sleep fragmentation with more nocturnal awakenings, more daytime
sleepiness, which consequently affects patients’ quality of life ['*1 ['*°], Short sleep duration has
been also related to gut dysbiosis mediated by HPA axis, allowing the overgrowth of specific
bacteria which consequently can induce fatigue symptom ["*'1, With this, it is presumable that
adopting sleep hygiene measures as soon as possible in patients, can, at its own pace, have a
positive impact on the symptoms experienced.

Therefore, to better understand these relationships, more rigorous study designs are
needed, using larger samples, distinguishing among age groups, including different types of

exercise and level of training, taking into account others lifestyle factors such as different diets,

sleep time and circadian rhythm of patients ['**},

c. Psychological Factors

Psychological factors can arise from a stressful situation such as career and work-
related stress, family problems, examinations, and may be at the base of disorders such as
anxiety and depression, manifested at the time or even years later. Also, situations of trauma

and physical, sexual or psychological abuse should be investigated taking into account their
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connection with the later development of symptoms, as discussed above. It is critical the
identification of these psychological factors in a first approach, which is only possible with the
existence of a transparent relationship built with the patient ['°'1. Upon its recognition, external
collaboration should be requested, referring patient to a mental health professional.

Stress is known to induce the HPA axis to secrete CRH, adrenocorticotrophic
hormone (ACTH), and cortisol *2. Therefore, psychosocial stressors may increase free
cortisol levels, which seems to be related to the worsening of abdominal symptoms due to
mucosal activation immune system and ENS as well via mast cells released, which in turn
produce histamine and 5-HT involved with the visceral pain process as discussed earlier ['**],

Thus, performing stress management techniques could reduce pain symptoms in
chronic functional disorders such as fibromyalgia and IBS [*4 [l Psychological therapies
including Cognitive Behavioural Therapy (CBT), have shown some positive results in clinical
trials. A randomized controlled trial in patients with IBS linked the use of this therapy with a
substantial short-to-medium-term improvement in symptoms in drug-resistant patients. !'**
Improvements in abdominal pain and quality of life in patients with IBS 2 and 3 months after
treatment were also reported when compared either with usual care or with placebo. !'*”)
Thus, the clinical use of these therapies could be a useful ally in primary care, especially when
pharmacological treatment is not sufficient to relieve symptoms. However, it remains to study
in more detail the effectiveness of these treatments as well as to know their long-term effects
compared to the placebo effect, so that new conclusions can be constructed. Even so, the
beneficial role that this could play for patients who seek new therapeutic approaches to the
already known ones is highlighted. ['*®

At this point, have discussed lifestyle and psychological issues that might help managing
IBS, it is important to emphasize that it is not recommended to move towards drug therapy
alone with detriment of the other approaches discussed above, since the long-term
effectiveness of treatment can be compromised. This is because, as already mentioned, the
use of pharmacology without changing certain daily habits is not sustainable over time ['*. As
a chronic condition, in more stressful periods of life, IBS symptoms can be exacerbated, where
recurring to pharmacotherapy is a valid option ameliorate symptoms. Nonetheless, having a
healthy eating routine, high daily hydration, good night of rest and controlled stress levels from
the beginning, benefiting from professionals in each area when necessary, is crucial to prevent
exacerbation of symptoms before using medication, and that may undoubtedly improve patient

[140]

quality of life
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d. Pharmacotherapy approaches

As for pharmacotherapy, since disorder manifestations are so heterogeneous and
depend on patient to patient, there is no standard treatment. It should be taking into account
the life experiences each patient is driving through and its constraints and symptoms’ triggers,
since treatment can be influenced by them. Thus, the situation of each person has to be
evaluated separately, considering their predominant symptoms and main concerns, in order

to establish the best possible treatment for each !'*',

Pain Management

In which concerns to recurrent abdominal pain or cramping standard therapeutic
approaches are available based on drugs that aim to relieve these sensations. Antispasmodics
drugs have been the most prescribed since they help reducing abdominal symptoms and
distension by acting in muscle wall contractility.

Dicyclomine is an anticholinergic medication extensively used in the United States that
relieves intestinal spasms in IBS-D patients. It must be considered that this type of drug can
cause constipation as a side effect, thus this factor must be taken into account when choosing
an antispasmodic drug, as it may benefit some patients, but greatly worse another’s condition.
This drug is not approved for commercialization in Portugal, but others such as mebeverine,
a smooth muscle relaxant, is widely used in the country for the same indication !'*". Also,
pinaverium, a Gl-selective calcium channel antagonist and trimebutine, a peripheral opiate
receptor agonist, are indicated for relieving colic and motility disorders. Besides
butylscopolamine, also known as hyoscine butylbromide, an anticholinergic widely used in
Portugal to diminish abdominal and menstrual cramps ', and peppermint oil capsules which
has long been indicated for digestive disorders, has been more recently commercialized for
this specific indication of IBS Gl symptoms relief. After much research its effectiveness has
been associated with a relaxing action in smooth muscle of intestinal walls, alleviation of spasms
and decreased flatulence !'*.

When the activity of antispasmodic agents is not enough, the use of antidepressants at
lower doses than those used in psychiatric disorders has been widely used for this indication,
since their analgesia properties can be quite useful in this context of pain modulation.
Serotonin reuptake inhibitors (SSRIs) such as fluoxetine, citalopram and paroxetine can be
quite effective especially in people with IBS-C since SSRIs may loosen bowels and lead to more

watery stools. Tricyclic antidepressants (TCAs) as amitriptyline and imipramine could be more
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beneficial in IBS-D patients since they are associated with constipation worsening. Both classes

demonstrated general improvement of IBS symptoms when compared to placebo ['*® ['2!],

Bloating management

For this abdominal sensation so common in IBS patients as well as in healthy people in
general, there aren't many therapeutic options, however, the one that have shown the most
efficacy so far is simethicone, an antiflatulent widely used for trapped gases and colic in babies,
and it can be found also in association with other compounds, either to improve digestion or
to relieve diarrhoea. Also some prokinetic agents as metoclopramide and activated charcoal
have shown some efficacy in IBS, however, more detailed studies need to be performed to
confirm its role ['"*!1, Like so, peppermint oil capsules as described above have shown evidence
for flatulence and distension pacification, therefore it has been widely commercialized with the
plus it can be used from twelve years old !'*,

Some patients have shown improvement of altered bowel habits, abdominal pain and
bloating using antibiotic therapy. The corresponding mechanism could have to do with the
decrease in the intestinal flora, which, once responsible for fermentation reactions of the
ingested nutrients, releasing gases such as hydrogen, methane and carbon dioxide, the result
of this bacterial undergrowth may result in a decrease in the amount of gases released and
consequently lower bloating sensation. However, this effect may be transitory, as soon as the
intestinal flora is restored ['°. Short-term use of nonabsorbable antibiotics such as rifaximin
in patients with moderate to severe IBS and no constipation symptoms could be beneficial, as
long as treatment with other pharmacological classes is not effective ', However, it is not a
therapy recommended for every patient with IBS, since as discussed above, a decrease in
beneficial intestinal microbiota induced by this type of drug can have consequences such as
dysbiosis, which seems to be related to the posterior development either of intestinal or
extra-intestinal disorders, as it is often said that gut is our second brain.

Certain probiotics may help in lessen IBS symptoms, namely flatulence and bloating !'*..
They are often associated concomitantly with the treatment of infectious diarrhoea with the
aim of normalizing the intestinal microbiota that was unbalanced during the diarrhoea process
and restoring the permeability of the intestinal barrier allowing the optimal functioning of the
immune defence mechanisms present in the mucous membranes !"°. Thus, trials using
Lactobacillus plantarum 299V shown general health condition improvement in patients with IBS,
decreasing abdominal pain and flatulence, possibly explained by the fact these bacteria are

involved in the metabolism of arginine that is a substrate for enzymes that synthesize nitric
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oxide (NO), and since this compound exerts a positive effect on the smooth muscle bowel
walls, imbalances in motility could be attenuated !'*l. Additionally, Bifidobacterium infantis
35624 trials have shown significant relief of abdominal pain and bloating when in association
with other probiotics, compared to placebo 118 and Saccharomyces boulardii was described
to inhibit gut motility via SERT upregulation relieving colic symptoms. Despite this, more data
is needed to assure its efficacy in IBS therapeutic !'*.

It is thus evident that probiotics can have a huge benefit in Gl symptoms, with the great
advantage of being mostly safe with none or few known adverse effects, which in more
debilitated groups such as children and polymedicated elderly is a critical factor to regard.
However, it must be considered that not a single probiotic may work for all patients, what
means each situation must be evaluated by the physician and only then, if necessary, a
preparation containing probiotics can be prescribed, either a specific strain or in association

with others ['*1 [1%0],

Diarrhoea management

One of the most used drugs to cease diarrhoea is loperamide, that acts by binding to
p-opioid receptor agonist in the intestinal wall, inhibiting the release of acetylcholine and
prostaglandins, reducing peristalsis and thus incrementing the residence time of intestinal
content, increasing luminal water absorption and decreasing secretion, which consequently
leads to stool consistency improvement. It also appears to increase anal sphincter tone by
reducing incontinence, what can be very advantageous when traveling, in social life and under
stressful situations, avoiding episodes of diarrhoea. Its uncontrolled use can lead to rebound
constipation, which can pose a problem sooner or later. Thus, its indication should be limited
to the necessary, and in other situations it is advisable to carry out electrolyte replacement
solutions, as well as recommend a probiotic preparation to restore the intestinal microbiota
lost within diarrhoea process ',

In addition, some serotonin type-3 receptor antagonists (SHT3RAs) as ondansetron
and alosetron are currently being used for their benefits in colonic transit delay in IBS patients
when compared to placebo studies, showing stool consistency improvement and reducing
frequency and urgency of defecation. Alosetron appears to be substantially more potent than
ondansetron, however both can lead to constipation and colon ischemia as a side effect. This
was the first drug approved by FDA with a specific indication for IBS-D, addressed to women

with severe IBS-D whose treatment with conventional therapies hasn’t shown effectiveness
[141
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As discussed earlier, TCAs such as amitriptyline and antibiotics like rifaximin have been
used extensively in patients with IBS-D when other conventional treatments are not enough,
or as adjuvants thereof. TCAs act in this context by decreasing intestinal transit time,
improving stool consistency. Rifaximin showed improvement in the global symptoms of
patients with IBS-D in randomized placebo-controlled trials, including increased stool
consistency and decreased abdominal pain and bloating, evidencing that its repeated treatment
could decrease the frequency of symptoms recurrence ['*'1 [*2,

Along with the rifaximin approval by FDA, comes in 2015 eluxadoline for the treatment
of IBS-D in both men and women, a mixed p- and k-opioid receptor agonist and 6-opioid
receptor antagonist that acts locally on gut proper function regulation processes such as
visceral sensation and bowel motility and secretion. While its binding to 1 and k-opioid agonist
receptors promotes Gl transit attenuation and a decrease on secretion activity, eluxadoline
connection to &-opioid antagonist receptor alleviates the strong prior inhibition by u and k
receptor agonists, resulting in a balance of intestinal function with contractile and secretory

activity similar to the physiological one in the intestines, compared to the activity of only p-

agonist opioid receptors without any opposing mechanism as is the case of loperamide ['*'1.

Constipation management

For this symptom, treatment involves determining the pharmacological class most
favourable for each patient, considering treatment time and side effects between each one.

The use of fibre and bulking agents such as psyllium, ispaghula and methylcellulose can
be useful and enough in some situations, however, they only seem to have a beneficial effect
on constipation symptom and not on pain, bloating or flatulence in IBS patients, and may even
worsen them. Thus, whenever there is another associated symptom, other pharmacological
classes may be considered !'*%,

Osmotic laxatives like lactulose, sorbitol, macrogol, milk of magnesia and polyethylene
glycol (PEG) represent nonabsorbable carbohydrates that by osmosis draw water into the
stool smoothing its consistency, which can be helpful, even though it may worse bloating
symptom if taken in high doses. Stimulant laxatives such as bisacodyl, senna and glycerol,

despite having a quicker action time what can be convenient, they stimulate bowel contraction,

which can exacerbate symptoms of cramping and abdominal pain ['**],
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Guanylate cyclase C agonists such as linaclotide have been shown to improve stool
consistency and defecation frequency as well as global IBS-C symptoms including abdominal
pain. It is recommended also in situation of chronic constipation ['**.,

Lubiprostone has also been widely used in the treatment of IBS and chronic idiopathic
constipation. Being a selective C-2 chloride channel activator present on the luminal surface
of the intestinal epithelium, it increases the amount of fluid within intestines via chloride
channel activation and consequently entry of sodium into intestinal lumen through basolateral
Na-K-2Cl secretion. This leads the water to flow passively, improving the consistency and
passage of stool through bowels !'** I'*]|ts benefit has been described mainly in women with
severe IBS-C showing an improvement in the symptoms of bloating, abdominal discomfort,
and decreased straining, however, it is contraindicated by the FDA in Gl obstruction case !'*",

Serotonin type 4 (5-HT4) agonists are being extensively reviewed and some results
have been shown to be useful in the treatment of numerous disorders. Is the case of tegaserod
that being a partial 5-HT4 receptor agonist with high specificity and potency, it decreases
colonic transit time and increases motility by stimulating the peristaltic reflex, according to
preclinical studies. Therefore, tegaserod is recommended for the relief of global IBS symptoms,
particularly in women with IBS-C '],

Prucalopride is another selective and potent 5-HT4 receptor agonist tested in patients
with idiopathic chronic constipation, acting by the same mechanism of making stool softer and
easier to its passage. By this reason it has been used in chronic IBS-C patients, however, clearer
studies must be completed so it can be included in therapeutic lines "

SSRIs could also be a viable option for patients suffering from IBS with symptoms of
both constipation and abdominal pain as it could alleviate both symptoms by its effect on
central pain, psychological distress and accelerating Gl transit. However, since its efficacy in

IBS compared with placebo studies remains unclear, and considering related side effects such

as dry mouth, its use for this indication is limited ['*'1,

5. Potential Future Challenges and Clinical Translation

Beyond the canonical therapeutic approaches discussed above, and in line with the
novel findings that link epigenetics and microbiota composition to IBS, the future direction for

disease management surely will include these innovative strategies, as briefly discussed ahead.
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i.  Genetic and Epigenetic Therapy Advances

Since the role of intestinal barrier function seems to be one of the main factors included
in the pathophysiology of IBS, epigenetic mechanisms involved in its dysfunction have been
subject of many studies, in the sense of developing epigenetic therapies to rectify these
dysfunctions. One of these is the role of miRNAs and its regulatory functions in tight junctions,
crucial constituents for the integrity of the intestinal barrier and consequent permeability.
Thus, the overexpression of some miRNAs and the downregulation of others have been
associated with mechanisms of intestinal barrier dysfunction, which places them in the role of
potential diagnostic markers for intestinal pathologies, and even as therapeutic targets. ['*% ['*”]

Also, in order to mimic the human condition as much as possible, with the development
of laboratory-created organoids with inclusion of an associated ENS, and also creation of small
intestines in a chip developed out of these organoids has been already possible to make. Thus,
with these advances it turns more accessible to study the mechanisms of gene expression and

genetic variations related to intestinal barrier functions ['*’l.

ii.  Advances In Nutrigenomics

Over the last two decades this new area has been on focus by many researchers,
debating on how diet influences epigenetic and genomic factors and vice versa, which in a
context of illnesses whose pathophysiology includes these factors, allows us to better
understand and study its role in modulation and prevention of disease !'*'.

Diet has an impact in metabolism and several metabolic intermediates are either
substrates or modulators of the enzymes (writers and erasers) that catalyse the epigenetic
marks. Likewise, caloric restriction has been shown to influence on DNA methylation profile
that, in turn, may be subject to change as seen in abdominal subcutaneous adipose tissue in
obese or overweight adults !'*?. These results were associated with the intervention of diet
on gene expression via epigenetic mechanisms and later on biochemical parameters and
physiological changes !'*’],

A further line of evidence for the diet-dependent modulation gene expression is via its
influence on gut microbiota composition, which is closely connected with the manifestation of
symptoms in intestinal disorders as IBS, as previously discussed !'*!l. Future advances on this
area would certainly open doors to the characterization of dietary patterns in patients with
IBS, that along with its necessities and personal characteristics, allow to create an individualized

therapy personalized nutrition for each patient ['*,
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iii.  Advances in Gut Microbiota

Changes in the intestinal flora characteristics have been linked to susceptibility to
develop gastrointestinal tract disorders. A cohort study compared results from IBS patients
with healthy controls, distinguishing between IBS subtypes on basis of 16S rRNA gene
sequencing and microbial composition analysis. Depending on the predominant symptom,
diarrhoea or constipation, differences in the composition of the faecal microbiota present in
the mucosa were observed. That said, it was verified a higher abundance in the species
Prevotella-9 copri in patients with IBS, which made possible to researchers to relate its presence
with an increased abdominal pain experienced ['*.

Therefore, it can be deduced that by adjusting or replacement of the microbiota
associated with disease by a microbiota pattern considered beneficial to the host, might be a
future strategy to counteract the disease process and move again towards intestinal health. In
fact, manipulation of gut microbiota has been considered as a treatment to improve symptoms
in patients with IBS. Faecal microbiota transplantation (FMT) has been subject of plenty studies.
This procedure involves delivering a suspension containing faecal material from healthy donors
to the patient’s gut through naso-jejunal tube, gastroscopy or colonoscopy. Several clinical
trials are still ongoing to ascertain the efficacy of this potential treatment in the long-term, and

promising results are expected ['*’.

iv.  Advances In Probiotics Area

Another way to modulate the intestinal microbiota is through the use of probiotic
strains, that are specific for each case and have evidence for a particular indication. With this,
benefits not only on improving the constitution of the intestinal microbiota but also in
contributing to mucosal barrier homeostasis, reducing visceral hypersensitivity, improving the
endothelial immune system and also anti-inflammatory effects have been reported !'*® ['¢1 [170],

A randomized controlled trial using Bifidobacterium infantis 35624 has shown significant
improvement in IBS general symptoms such as abdominal pain, bloating, and gut transit
compared with placebo !'*.. Another randomized triple-blind trial using Lactobacillus acidophilus
reported an improvement in abdominal pain through the mechanism of decreasing visceral
hypersensitivity. This is because this species increases opioid receptor expression in the colon
mucosa producing this analgesic activity ['""1,

Furthermore, due to advances in microbiota sequencing, Akkermansia muciniphila has
been much subject of study. A mucolytic bacteria abundant in healthy individuals, but
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diminished in patients with intestinal inflammation, metabolic diseases and response to
immunotherapy in several cancers. Hence, it has functions in the integrity of the intestinal
barrier, regulation of the immune response and also in the inflammation process !'”?. In an
observational study intended to investigate the clinical effects on intestinal microbial diversity
after the FMT procedure in patients with IBS, an increase in A. muciniphila population after
FMT was associated with a decrease in abdominal pain symptoms [ '] Thus, since it’s been
recent studies, long-term effects on symptom management in patients need to be clarified, but
positive effects are expected taking into account the results obtained so far, possibly placing

probiotic therapy in the future alongside other conventionalized therapies.

v.  Biomarkers of IBS - A New Hope for IBS Diagnosis?

The search for biomarkers has been a widespread hope for the diagnosis of almost
every disease and to predict responses to therapy. The same applies to IBS. As discussed
earlier, IBS is mainly diagnosed by excluding other diseases with the same associated
symptoms, along with several tests using biological fluids and gastroscopies and colonoscopies
with biopsies when necessary. Also, anamnesis and the current symptomatology analysis are
made backed by the Rome Criteria. This, in addition to make the diagnosis process quite
subjective, turns out to be time-consuming and an exhausting process for both patient and
physician. Therefore, work has been done in recent years to develop faster and unambiguous
methods to smooth the diagnosis process !,

Chromogranin A cell (CgA) density emerged as a promising biological marker of IBS.
It was found that these secretory proteins present in endocrine cells are found in low density
in the duodenum, ileum and colon in both IBS-D and IBS-C patients. Hence, these findings
leave open the development of a new histopathological method for IBS diagnosis. !'7¢ ['"7]

A case-control study tested and validated a combination of biomarkers correlated with
the severity of IBS symptoms and identified 4 serum markers - IL-1B, IL-6, IL-12p70, TNF-a
and 4 faecal markers - CgA, HBD2 (human B-defensin 2), calprotectin and caproate, that
demonstrated to be significantly different in IBS patients compared to control group. This
panel of non-invasive biomarkers may turn possible to diagnose several patients with functional
bowel disorders in daily practice in a faster and more objective way. ['’®
Also, a blood test approved in the United States that brings together a total of 10 IBS

biomarkers, together with other parameters, promises to be a potential method to put into

practice, although it is necessary to reveal more robust evidence. ['*1 ['”’]
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6. Conclusion

IBS is a chronic disease, and so it is not only associated with a change in the patient's
daily life which can be very difficult to deal in period of crisis, either for the patient himself or
for those closest to him, but also represents huge health care costs, since it may take several
medical appointments, exams and tests to have a final diagnosis, in addition to the fact that it
may take some time to get a therapy that is effective in managing the symptoms of a given
patient.

Along these lines, scientific and technological advances with the development of
diagnostic methods and tools would represent a relief for patient, who has to go through the
whole process often in suffering and without support. Although specific mechanisms
underlying IBS have not been identified that would permit to target the disease with efficacy,
new discoveries in the area of epigenetics, nutrigenomics, probiotics and microbiota could
represent a fresh breath on this context, not only in treatment, but also in diagnosis.
Moreover, it is essential that more and well-designed clinical trials are carried out, using
diagnostic criteria internationally approved. In addition, discovery of new biomarkers of
disease preventing its progression and development of new methods able to identify symptom

triggers and limiting factors in therapeutics are being awaited.
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