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The evolution of technology and advances in knowledge
have made precision oncology a reality.” The core idea of
precision oncology stems primarily from the molecular basis
of disease, in which neoplastic lesions are driven by mo-
lecular events. The identification of these events enables
a precise classification and the development of targeted
therapies.?

Although it seems like a simple premise, in which the
use of sequencing would allow us to provide more detailed
answers, reality has proven to be more complex. Initial
deoxyribonucleic acid (DNA)-based approaches have ex-
panded to encompass ribonucleic acid (RNA) analysis, epi-
genetics and other aspects, such as the use of liquid biop-
sies and minimal residual disease assessment. For exam-
ple, circulating tumor DNA (ctDNA) enables the detection of
resistance mutations in lung cancer, while minimal disease
assays in colon cancer have shown prognostic value guid-
ing adjuvant therapy decisions. This fast-paced evolution
makes precision oncology a complex and challenging field
of study. Despite the promise of targeted therapies, only
about half of patients will have an actionable genetic tar-
get.® To make things even more complex, most tumors will
have more than one genetic driver, and tumors under the
selective pressure of treatments usually exhibit adaptive
responses and acquire resistance. Prospective oncology
trials, like the MOSCATO-01, demonstrated that molecu-
larly guided approaches improve progression free survival.*
Similarly, the WINTER trial demonstrated that integrating
RNA-based profiling increased the number of patients who
could benefit from tailored therapies.®

In recent years, several drugs adjusted to specific mo-
lecular alterations have been granted approval. Some ge-
netic changes are validated in specific tumor scenarios,
while others are approved in a ‘pan-cancer’ context. Tu-
mor-agnostic therapies, such as pembrolizumab for micro-
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satellite instability-high tumors and larotrectinib for NTRK
fusions, have demonstrated high response rates across di-
verse tumor types.

This reality has validated the use of molecular pathology
methodologies and initiatives that aim for universal access
to genomic profiling to guide personalized cancer treat-
ments, such as the French Genomic Medicine Initiative and
the British NHS Genomic Medicine Service.®’

The increase in information about each patient and
greater access to therapies result in extreme pressure for
clinicians, who are expected to attend to an ever-increasing
number of patients in a shorter period. The pressure does
not allow sufficient time to thoroughly analyze the genetic
results, thereby reducing the opportunities that may arise
from that information, especially in clinical trials involving
off-label therapies.

Precision oncology teams have been established world-
wide, including in Portugal, where genetic testing is often
performed in external institutions, with the ensuing common
communication gaps. As patients are often referred to insti-
tutions within the healthcare system, the clinical information
may become fragmented or misinterpreted, ultimately com-
promising optimal patient care. Clinical decision-making in
these patients requires integrating information and exper-
tise from multiple specialties, including the types of tests
performed, the genetic alterations identified, whether the
reported genes are actionable, and whether appropriate
clinical trials are available and accessible.

Molecular tumor boards (MTBs) may be the solution to
this situation.® These teams bring together experts in oncol-
ogy, pathology, genomics, bioinformatics, and pharmacol-
ogy to review patient information and identify more effective
care options.

One way to alleviate this clinical burden would be to
create a multi-institutional MTB, combining healthcare
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professionals from referral and reference centers. The de-
velopment of national or regional molecular tumor boards
composed of recognized experts could serve as a spe-
cialized workforce dedicated to the assessment of cases,
thereby reducing the burden currently placed on MTBs op-
erating solely within academic centers, leading to reduced
costs.’

Virtual meeting platforms are widely accessible, en-
abling real-time discussions and decision-making, as well
as the immediate sharing of genomic data, imaging studies,
and pathology slides, the latter now made possible through
digitization. The multidisciplinary and multi-institutional
MTB can also serve as an educational tool, particularly in
raising awareness of key genomic alterations and report
interpretation in smaller medical centers and community
oncology practices that lack this expertise. The presence of
professionals from these institutions at meetings would be
extremely valuable, in contrast to the current reality where
they refer the patient to the academic center for a decision,
and it returns with a treatment option that is often adopted
passively.

The shift from local solutions adopted by academic cen-
ters to a nationwide solution would be advantageous from
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RESUMO
Introdugéo: O acufeno é definido como a percegéo consciente de uma sensagédo auditiva na auséncia de qualquer estimulo externo correspondente.
Esta associado a consequéncias negativas significativas em multiplos dominios da vida do individuo, nomeadamente fisico, psicolégico, cognitivo, audi-
tivo, social e financeiro. Existem varios questionarios que podem ser usados para medigdo do seu impacto na qualidade de vida. No entanto, estes ndo
séo sensiveis na quantificagdo de possiveis mudancas relacionadas com o tratamento. Assim, foi desenvolvido o questionario Tinnitus Functional Index
(TFI), que permite avaliar ndo s6 a gravidade do acufeno, mas também as alteracdes despoletadas por uma intervengao clinica. O objetivo deste estudo
foi a tradugéo, validagao e adaptagao cultural do TFI para o portugués europeu, para posterior aplicagdo em estudos de intervengao.
Métodos: Estudo transversal desenvolvido num centro hospitalar terciario portugués, conduzido em duas etapas: tradugao e adaptacéo cultural; analise
de consisténcia interna e validagao. O estudo abrangeu um total de 30 participantes. A consisténcia interna do questionario foi avaliada pelo teste a de
Cronbach. A validade convergente foi avaliada pelo coeficiente de correlagdo de Spearman entre o TFl e o Tinnitus Handicap Inventory (THI).
Resultados: A versdo em portugués europeu foi obtida através de um processo composto por etapas de traducao inicial, sintese de tradugdes, retrover-
sdo da tradugdo e avaliagado por um grupo de profissionais. Os 30 participantes tinham idades compreendidas entre os 26 e os 80 anos (57 + 11,5 anos)
e 19 eram do sexo feminino. A verséo portuguesa (europeia) do TF| apresentou uma forte correlagéo (rho = 0,823, p < 0,001) com o THI. A consisténcia
interna foi elevada, tendo-se obtido um a de Cronbach de 0,96.
Conclusao: A validagao da escala TFI para o portugués europeu apresentou uma forte consisténcia interna, correlacdo com a escala THI e proximidade
aos resultados positivos obtidos em outros estudos e escala original. Nesse sentido, foi considerado um instrumento com evidéncia de adequagéo e
validade, util para avaliagdo da gravidade do acufeno, e que permite avaliar o efeito de uma intervengéao clinica.
Palavras-chave: Inquéritos e Questionarios; Psicometria; Reprodutibilidade dos Resultados; Tradugées; Zumbido/diagnostico; Zumbidof/fisiopatologia

ABSTRACT
Introduction: Tinnitus is defined as the conscious perception of an auditory sensation in the absence of any corresponding external stimulus. It is as-
sociated with significant negative consequences across multiple domains of an individual’s life, namely physical, psychological, cognitive, auditory, social,
and financial. Several questionnaires can be used to measure its impact on quality of life, however, these instruments are not sensitive in quantifying
possible treatment-related changes. Therefore, the Tinnitus Functional Index (TFI) was developed, allowing the evaluation not only of tinnitus severity, but
also of changes triggered by a clinical intervention. The aim of this study was the translation, validation and cultural adaptation of the TFI into European
Portuguese for later use in intervention studies.
Methods: This cross-sectional study was carried out in a Portuguese tertiary hospital center and conducted in two stages: translation and cultural
adaptation; analysis of internal consistency and validation. A total of 30 participants were included. The internal consistency of the questionnaire was
assessed using Cronbach’s alpha coefficient. Convergent validity was assessed using the Spearman correlation coefficient between the TFI and the
Tinnitus Handicap Inventory (THI).
Results: The European Portuguese version was obtained through a process of initial translation, synthesis of translations, back-translation and review
by a panel of professionals. The 30 participants were aged between 26 and 80 years (57 + 11.5 years), and 19 were female. The European Portuguese
version of the TFI showed a strong correlation (rho = 0.823, p < 0.001) with the THI. Internal consistency was high, with a Cronbach’s alpha of 0.96.
Conclusion: The validation of the TF| scale for European Portuguese showed strong internal consistency, correlation with the THI scale, and similarity
to the positive results obtained in other studies and the original scale. Therefore, this translation is considered an instrument supported by evidence of
adequacy and validity, useful for assessing tinnitus severity and for monitoring the effect of clinical interventions.
Keywords: Psychometrics; Reproducibility of Results; Surveys and Questionnaires; Tinnitus/diagnosis; Tinnitus/physiopathology; Translations
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KEY MESSAGES

» O acufeno é um sintoma frequente, cuja gravidade é avaliada de acordo com a medigdo do seu impacto na quali-

dade de vida.

» O Tinnitus Functional Index € um dos questionarios especificos para avaliagdo do acufeno, sendo o instrumento
mais sensivel e preciso na dete¢do das alteragbes relacionadas com intervengdes terapéuticas.

» O objetivo deste estudo foi fazer a tradugéo, validagéo e adaptacgao cultural do TFI para o Portugués Europeu.

» Aversao portuguesa do TFI apresentou elevada consisténcia interna (alfa de Cronbach = 0,96) e correlacionou-se
fortemente com o THI (R = 0,82). Podera, portanto, ser utilizada pela comunidade cientifica portuguesa.

INTRODUGAO

O acufeno é definido como a percegdo consciente de
uma sensagao auditiva na auséncia de qualquer estimulo
externo correspondente.’” Este pode afetar negativamente
o0 bem-estar de um individuo, tendo efeitos negativos nos
dominios fisico, psicolégico, social e até financeiro.?® Esti-
ma-se que a sua prevaléncia na populagao europeia ronde
0s 14,7%.*

A heterogeneidade clinica e os possiveis mecanismos
fisiopatoldgicos do acufeno tornam dificil a sua avaliagéo e
diagnodstico, o que se reflete nos resultados do tratamento
e na variabilidade de respostas interindividuais.® Assim, o
desenvolvimento de métodos de avaliagdo que permitam
caracterizar o acufeno e as suas consequéncias sao funda-
mentais.®

A gravidade do acufeno é frequentemente avaliada atra-
vés da medigdo do seu impacto na qualidade de vida. Entre
os questionarios especificos para a avaliagdo dos acufe-
nos, destacam-se os dois mais frequentemente utilizados:
o Tinnitus Handicap Inventory (THI) e o Tinnitus Functional
Index (TFI). O THI tem sido amplamente usado por ser de
facil aplicacéo e ja ter sido traduzido e adaptado para diver-
sos idiomas, incluindo o portugués europeu.” Contudo, tem
como desvantagem o facto de n&o ser sensivel para medir
possiveis mudangas relacionadas com o tratamento.®

O questionario TFI é especifico para doentes com quei-
xas de acufeno, ndo se encontrando ainda validado para o
portugués europeu. Avalia diferentes dominios de impacto
do zumbido, sob a forma de oito subescalas: intrusao, sen-
sacdo de controlo, cogni¢do, sono, audi¢do, relaxamento,
qualidade de vida e sofrimento emocional. Foi desenvolvido
com o intuito de providenciar uma escala de gravidade do
acufeno, permitindo identificar, através dos dominios que
avalia, o impacto deste sintoma nas diferentes vertentes da
vida do doente. Por outro lado, este questionario foi desen-
volvido para avaliar com maior sensibilidade e precisédo as
mudancgas relacionadas com o tratamento, o que configura
uma grande vantagem na sua utilizacdo em contexto de
pratica clinica e investigagdo.’

Desde 2012, ano da sua publicagado, '’ o TFI foi traduzi-
do para diversos idiomas e validado em diferentes culturas.
Considerando a elevada prevaléncia deste sintoma e a di-
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minuta quantidade de instrumentos de medic¢ao disponiveis
para a sua avaliagéo, € essencial disponibilizar uma escala
desenhada para medir a gravidade do acufeno, bem como
as alteragbes despoletadas pela intervengao. Esta escala,
validada para a lingua portuguesa europeia, possibilitara a
comparacao entre resultados e ensaios clinicos portugue-
ses e internacionais.

O presente trabalho teve como objetivo a tradugéo e
validagdo do TFI para o portugués europeu, bem como efe-
tuar uma adaptacgao cultural do mesmo.

METODOS

Estudo transversal desenvolvido num centro hospitalar
terciario portugués para tradugéo, adaptagéo cultural e va-
lidagao do TFI.

Participantes

Incluimos consecutivamente doentes com queixa de
acufeno, idade superior a 18 anos, limiar auditivo tonal mé-
dio (pure tone average) de 30 dB HL ou inferior em ambos
os ouvidos e timpanograma tipo A bilateral. Foram exclui-
das mulheres gravidas, doentes com antecedentes de pa-
tologia otoldgica ou neurolégica ou com prescricao prévia
de medicagao antidepressiva, antiepiléptica ou ansiolitica
para o acufeno.

Recrutamos 30 doentes com idade compreendida entre
os 26 e os 80 anos (57 £ 11,5 anos), 19 dos quais do sexo
feminino.

Procedimentos

Este estudo foi conduzido em duas etapas: tradugao e
adaptagéo cultural; analise de consisténcia interna e valida-
cao.

Etapa 1: Tradugao e adaptagao cultural

1. Tradugdo inicial: A escala TFI foi traduzida para portu-
gués por dois profissionais com conhecimento sobre
acufeno, fluentes na lingua original do instrumento.
Este procedimento gerou dois documentos indepen-
dentes: E1 e E2.

2. Sintese das tradugdes: Os dois documentos (E1 e E2)



foram analisados por um grupo de revisédo constituido
por portugueses fluentes em inglés de areas relaciona-
das (otorrinolaringologistas e audiologistas). Este grupo
reduziu as diferengas encontradas nas tradugdes por
consenso, tendo em consideragéo a adaptagao do tex-
to a cultura portuguesa. A partir dai, foi desenvolvida a
versado E3 como um documento unico.

3. Retroversao da tradugao: A versao E3 foi traduzida para
a lingua original (inglés) por dois tradutores de inglés
sem conhecimento prévio dos objetivos do trabalho ou
do texto original. Apds essa retroversdo da tradugéo, o
mesmo grupo de revisdo avaliou a versao resultante,
comparando-a com a original em inglés, da qual resul-
tou a verséo E4.

4. Versao final: trés otorrinolaringologistas, dois audiolo-
gistas, um terapeuta da fala e um tradutor participaram
nesta fase. Este grupo comparou a versdo E4 com a
versdo inglesa original, verificando as equivaléncias
semanticas, culturais e conceptuais. No final, o grupo
desenvolveu a verséo final (VF) que foi submetida a
pré-teste/adaptagdo cultural.

5. Pré-teste/adaptagdo cultural: A VF foi submetida a pré-
-teste em doentes da consulta de Otorrinolaringologia
com queixa de acufeno. Os participantes foram infor-
mados do objetivo do instrumento e foram instruidos a
avaliar o mesmo, considerando a clareza e complexida-
de das questdes. Foram também convidados a fornecer
criticas e sugestdes acerca do conteudo e composigao
do instrumento. As duvidas que surgiram durante a apli-
cagao do questionario foram respondidas e explicadas
verbalmente. Apds este passo, nenhuma questao ne-
cessitou de ser submetida individualmente a um novo
processo de tradugdo e a fase pré-teste ficou, desse
modo, concluida com aprovagédo da VF (Apéndice 1:
https://www.actamedicaportuguesa.com/revista/index.
php/amp/article/view/24305/16017).

Etapa 2: Analise de consisténcia interna e validagao

Um total de 30 participantes foram incluidos nesta fase,
tendo sido recrutados na consulta de Otorrinolaringologia
da Unidade Local de Saude Santa Maria. Todos assinaram
um consentimento informado. A VF foi aplicada a cada um
individualmente, num gabinete, consistindo na resposta a
25 questdes agrupadas em oito subescalas (intruséo, sen-
sagdo de controlo, cogni¢do, sono, audigdo, relaxamen-
to, qualidade de vida e sofrimento emocional). Para cada
questao, o paciente deveria assinalar a resposta numa es-
cala de 0 a 10, sendo que zero correspondia a nenhum
desconforto, dificuldade ou interferéncia do acufeno na sua
vida e, quanto mais proximo do 10, maior seria o descon-
forto, dificuldade ou interferéncia. Apos esta aplicagéo, as
respostas foram calculadas em scores.
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A consisténcia interna do questionario foi testada atra-
vés do a de Cronbach para o TFI e suas subescalas. O
valor do a de Cronbach esperado para avaliagdo de uma
escala é 0,7.

Para validagédo, foi aplicado o questionario THI-portu-
gués europeu. O THI foi fornecido a cada participante, para
selegdo de uma entre trés opgdes possiveis para cada uma
das 25 questdes: “sempre” (4 pontos), “nunca” (0 pontos)
ou “por vezes” (2 pontos). Cada questdo relacionava-se
com um dos seguintes dominios: funcional (11 itens), emo-
cional (9 itens) ou catastroéfico (5 itens). A soma dos resul-
tados obtidos nessas 25 questdes poderia oscilar entre 0 e
100. Baseado nesse resultado, a gravidade do acufeno de
cada doente foi classificada em: reduzida (0 - 16), ligeira
(18 - 36), moderada (38 - 56), severa (58 - 76) ou catastro-
fica (78 - 100).

Apds a andlise dos dois questionarios, foi calculado o
coeficiente de correlagdo de Spearman entre os scores
do TFI e do THI, com o objetivo de avaliar a validade con-
vergente da versdo portuguesa do TFI. O coeficiente varia
entre -1 e 1: quanto mais proximo do 1 ou -1, mais forte é
a associagao; quanto mais préximo do 0, mais fraca é a
associagao entre as duas variaveis.

Andlise estatistica

Os dados recolhidos foram anonimizados (paciente 1
- 30) e introduzidos numa base de dados. A analise estatis-
tica foi realizada com o software StatXact® verséo 11.1.0.

RESULTADOS

Na etapa 1, os autores procuraram utilizar termos e
linguagem compreensivel pela populacdo portuguesa em
geral. As questdes com maior divergéncia entre as duas
tradugdes iniciais (E1 e E2), discutidas em grupo e modifi-
cadas por consenso, foram as seguintes:

Questédo 14 (“Your ability to UNDERSTAND PEOPLE
who are talking”), traduzida para “compreender as pessoas
que estdo a falar” numa versao e “compreender o que as
pessoas estdo a dizer” na outra. Optou-se pela segunda
versao, por se considerar estar mais proxima do sentido da
frase original.

Questao 16 (“Your QUIET RESTING ACTIVITIES”) tra-
duzida para “atividades de descanso em siléncio” na versao
E1 e apenas “atividades de descanso” em E2. Decidiu-se
incluir a versao E1 por ser mais explicativa relativamente as
situacOes a que a frase original se refere.

A versdo portuguesa (europeia) do TFl apresentou
uma elevada consisténcia interna, tendo-se obtido um a de
Cronbach elevado (a = 0,96). Foi também calculado o a
para cada uma das subescalas do TFI, tendo sido obtidos
valores igualmente adequados (min = 0,84; max = 0,97)
(Tabela 1). Relativamente a analise de validade do TFI, o
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Tabela 1 — a de Cronbach obtido para a vers&o portuguesa (euro-
peia) do TFI (total) e para cada subescala

Subescala o de Cronbach
1:1-3 0,86
SC:4-6 0,84
C:7-9 0,93
SL: 10-12 0,97
A:13-15 0,96
R: 16-18 0,95
Q: 19-22 0,92
E: 23-35 0,89
TFitotal 0%

A: audicdo; C: cognigéo; E: sofrimento emocional; I: intrusdo; Q: qualidade de vida; R:
relaxamento; SC: sensagao de controlo; SL: sono

coeficiente de correlagdo de Spearman demonstrou uma
forte correlacdo entre as escalas THI e TFI (R = 0,82; p <
0,001) (Fig. 1).

DISCUSSAO

O acufeno é um sintoma de importante prevaléncia na
populagéo europeia, constituindo um motivo frequente de
referenciagdo de doentes a consulta de ORL. Apesar de
dispormos da acufenometria para a sua caracterizagao,

ndo existem biomarcadores ou instrumentos de medigédo
objetivos para o acufeno. Por esse motivo, os questionarios
de autoavaliagéo especificos adquirem particular importan-
cia na quantificagdo da sua severidade."" "

O TFI é um questionario criado em 2012 com o objeti-
vo de avaliar a gravidade do acufeno, distinguindo-se dos
restantes por permitir objetivar com maior sensibilidade e
precisdo as alteragbes relacionadas com um tratamento.
Este questionario é j& amplamente utilizado em inumeros
paises, estando disponiveis versdes traduzidas para varios
idiomas, entre os quais holandés, polaco, alem&o, suico,
sueco, mandarim e portugués do Brasil.* """

O objetivo do presente estudo foi traduzir, adaptar cultu-
ralmente e validar para portugués europeu o TFI. Destaca-
-se a relevancia da validagédo desta escala por permitir a
sua utilizacdo generalizada pela comunidade clinica por-
tuguesa e, assim, poder avaliar e comparar a eficacia de
estratégias terapéuticas usadas no tratamento do acufeno,
nacional e internacionalmente.

A versdo proposta pelos autores do TFI traduzido
para portugués europeu (Apéndice 1: https://www.acta-
medicaportuguesa.com/revista/index.php/amp/article/
view/24305/16017) apresentou uma forte consisténcia
interna, registando um valor de a de Cronbach de 0,96,
(superior a 0,84 em todas as subescalas). Os valores
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Figura 1 — Correlagéo entre os scores THI e TFI total (R = 0,82, p < 0,001, n = 30)
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recomendados para o a de Cronbach situam-se entre 0,7 e
0,9."8"° Valores superiores sugerem que a escala pode ter
itens redundantes, que avaliam o mesmo aspeto sob uma
diferente formulagdo. As perguntas de cada subescala do
TFI sdo muito semelhantes, motivo que nos parece justifi-
car o valor elevado de a que foi encontrado, semelhante
ao da escala original (a = 0,97)"° e aos apresentados nas
diferentes validagdes ja publicadas.’""

A avaliagdo da validade de construto, através da cor-
relagcdo de Spearman com a escala THI, revelou uma forte
correlagéo convergente (rho = 0,82), o que apoia a validade
da versao portuguesa do TFI que é proposta.

Por ter apresentado uma elevada consisténcia interna e
forte correlagdo com a escala THI, considera-se que a pre-
sente versdo portuguesa (europeia) do TFI pode ser utiliza-
da de forma generalizada pela comunidade cientifica portu-
guesa na avaliagdo da gravidade e impacto do acufeno, e
da sua alteragdo em resultado de terapéuticas instituidas.

A principal limitagdo do presente estudo é o reduzido
tamanho amostral (n = 30), que podera limitar a generaliza-
¢ao dos resultados e a estabilidade das estimativas psico-
métricas. Estudos futuros com amostras maiores poderao
consolidar as propriedades psicométricas da versao portu-
guesa do TFI.

CONCLUSAO

Este estudo teve como objetivo a traducéo, adaptacéo
cultural e validagao do Tinnitus Functional Index para a lin-
gua portuguesa europeia. A versao final apresentou eleva-
da consisténcia interna (a de Cronbach = 0,96) e validade
convergente, com uma forte correlagdo com o THI (R =
0,82), o que fundamenta a sua validade como instrumento
de avaliagdo do acufeno. Apesar da limitagdo do tamanho
da amostra, a versao proposta do TFI mostra-se promisso-
ra para uso generalizado na comunidade cientifica portu-
guesa, proporcionando uma ferramenta valida e sensivel
para avaliar a gravidade e impacto do zumbido, bem como
monitorizar mudangas relacionadas com o tratamento.
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RESUMO
Introdugao: As comissdes de ética (CE) desempenham um papel central na supervisao ética e na protecéo dos participantes em investigacéo. Porém,
os dados sobre a sua composigao e atividade em Portugal permanecem limitados. Este estudo teve como objetivos caracterizar os membros das CE,
avaliar a sua atividade e constrangimentos percecionados, e explorar as suas perspetivas sobre a avaliagdo do consentimento informado (Cl) na in-
vestigagao.
Métodos: Foi realizado um estudo entre margo e junho de 2025, com recurso a um questionario anénimo online distribuido a CE em instituicbes de
saude, ensino superior e centros de investigagdo. O questionario recolheu dados sociodemograficos, informagéao sobre a composigao e o funcionamento
das CE e percegdes relativas aos documentos de Cl.
Resultados: Foram obtidas 81 respostas. A maioria dos inquiridos era do sexo feminino (63,0%), tinha 51 - 60 anos (33,3%) ou = 61 anos (30,9%) e
mais de cinco anos de experiéncia em CE (49,4%). As CE que responderam pertenciam sobretudo a instituicdes de saude (50,6%) ou ensino superior
(42,0%). Os principais constrangimentos identificados foram a falta de formacéo (87,7%) e a auséncia de tempo de trabalho dedicado (79,0%), sendo
frequente a auséncia de formagao em bioética (56,8%) e em protegéo de dados (47,0%). A maioria referiu utilizagdo de modelo padréo de Cl (74,1%),
mas os pedidos de revisdo por linguagem pouco clara foram frequentes (91,4%). Vinte e um por cento classificaram os Cl como fracos ou medianos,
atribuindo-o a falta de formagéo dos investigadores. Quanto a revogagao do Cl, 35,8% consideraram-na dependente de formalidades e 5,0% nao
souberam responder. Além disso, 45,7% indicaram n&o ter experiéncia pessoal na obtencdo de Cl. Verificou-se variabilidade na importancia atribuida
a componentes como condi¢des do estudo e procedimentos para novas informagdes, formato de conservagéo dos dados e contactos da CE e do en-
carregado da protecdo de dados.
Concluséo: O Cl é reconhecido como central, mas as respostas revelam heterogeneidade na avaliagdo de alguns componentes, a par de constrangi-
mentos estruturais relacionados com a formag&o e o tempo dedicado no horario de trabalho. O reforgo da formagdo, a harmonizagao de orientagdes e
maior apoio institucional poderdo aumentar a consisténcia e o valor pedagégico da reviséo ética.
Palavras-chave: Comissoes de Etica; Comissdes de Etica em Investigacdo; Consentimento Informado; Investigagdo; Portugal

ABSTRACT
Introduction: Ethics committees (ECs) play a central role in ethical oversight and in protecting research participants. However, empirical evidence on
their composition and practices in Portugal remains limited. The aim of this study was to characterize members of ECs, assess their activity and main
constraints, and explore their views on the assessment of informed consent (IC) in research.
Methods: A cross-sectional observational study was conducted between March and June 2025 using an anonymous online questionnaire distributed
to ECs in healthcare institutions, higher education institutions and research centers. The survey collected sociodemographic data, information on EC
composition and functioning, and perceptions regarding IC documents.
Results: Eighty-one EC members participated. Most respondents were women (63.0%), aged 51 - 60 years (33.3%) or 61 years and older (30.9%), and
nearly half had more than five years of EC experience (49.4%). The ECs represented were mainly based in healthcare institutions (50.6%) and higher
education institutions (42.0%). The most frequently reported constraints were lack of training (87.7%) and insufficient time allocated to EC work (79.0%).
Respondents reported no previous training in bioethics (56.8%) or data protection (47.0%). However, requests for revisions to the consent form were
frequent, primarily due to unclear language (91.4%). Twenty-one percent rated the IC as poor or average, identifying lack of investigator training as the
main reason. Regarding withdrawal of consent, 35.8% stated that it would depend on compliance with certain formalities, whereas 5,0% reported not
knowing. In addition, nearly half of the respondents (45.7%) indicated that they had no personal experience in obtaining IC. Variability emerged regarding
the importance attributed to certain consent components, particularly study conditions and procedures related to the communication of new information,
the format of data retention, and contact details for the EC and the data protection officer.
Conclusion: Portuguese EC members recognize informed consent as a central ethical safeguard, but their responses reveal heterogeneity in the as-
sessment of some informational components, together with structural constraints related to training and time allocated to EC activities. Strengthening
training, harmonizing guidance and improving institutional support may enhance the consistency and pedagogical value of EC review.
Keywords: Ethics Committees; Ethics Committees, Research; Informed Consent; Research; Portugal
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KEY MESSAGES

» Primeira caracterizagado transversal nacional das comissées de ética na saude, no ensino superior e investigagao,
com enfoque na avaliagdo do consentimento informado.

» Evidencia-se heterogeneidade na composi¢édo, na formagdo em bioética e Regulamento Geral de Protecdo de
Dados (RGPD), e na avaliagao de alguns componentes do consentimento informado.

» Identificam-se necessidades de refor¢o na formagéo, maior harmonizagéo procedimental e orientagées nacionais.

» Arecusa, por algumas comissoes, de pareceres de outra comissédo evidencia insuficiéncias na articulagéo interins-
titucional e a persisténcia de assimetrias nos procedimentos a nivel nacional.

» Estudos futuros poderdo complementar estes dados através da analise documental de pareceres, aprofundando o
conhecimento sobre os processos de deliberacdo das comissdes.

INTRODUGAO

As comissbes de ética (CE) sdo essenciais no ecossis-
tema cientifico e institucional, assegurando que a investiga-
¢ao e a pratica profissional decorrem no respeito pelos prin-
cipios da dignidade humana, integridade e responsabilida-
de social. Desempenham um papel central na protegéo dos
participantes em investigacdo e na promocao de praticas
cientificas responséaveis. Desde a Segunda Guerra Mun-
dial, a reflexdo ética em torno da investigacdo biomédica
evoluiu de uma preocupagao normativa para um campo es-
truturado de deliberagdo e supervisdo. Com a consolidagao
dos principios da Declaragdo de Helsinquia, a avaliagao
ética por uma comissao independente tornou-se numa eta-
pa indispensavel em qualquer processo de investigagéao.
Estas estruturas desenvolveram-se de forma significativa
nas ultimas décadas do século XX, acompanhando a cres-
cente complexidade e inovacéo da investigacao biomédica
a nivel global.”® No contexto portugués, a Lei n.° 21/2014,
de 16 de abril (alterada pela Lei n.° 9/2026, de 6 de marco,
Lei n.° 49/2018, de 14 de agosto e pela Lei n.° 73/2015, de
27 de julho), a Lei de Investigacéo Clinica,” e o Decreto-Lei
n.° 80/2018, de 15 de outubro, estabelecem os principios e
regras aplicaveis as comissdes de ética que funcionam nas
instituicdes de saude, nas instituicbes de ensino superior e
em centros de investigacdo biomédica que desenvolvam
investigagdo clinica.® Estas trouxeram um enquadramento
legislativo mais robusto e abrangente, que refor¢a a misséo
destas estruturas enquanto 6rgéos consultivos indepen-
dentes e multidisciplinares, dotados de competéncias para
analise ética, acompanhamento de estudos e promogéao de
uma cultura bioética institucional. No entanto, a diversida-
de de contextos institucionais e culturais em que se inse-
rem, até na mesma area de atividade, tem gerado grande
heterogeneidade na sua composicéo, nos procedimentos
adotados e na fundamentacgéo das decisdes, € a literatura
mostra-nos que, frequentemente, a comunicagao dirigida
aos investigadores assume um registo marcadamente bu-
rocratico, em detrimento de uma légica mais explicativa e
formativa. Consequentemente, os investigadores poderéo,
por vezes, encarar estas estruturas como dificultadoras do
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seu trabalho, persistindo também variagdes na identifica-
¢ao dos problemas éticos, na interpretacdo de normas e
nos processos de avaliagdo, com existéncia de tensdes
entre ética da investigacao e ética clinica, particularmente
quando convergem no mesmo 6rgdo."*5" Estes exemplos
demonstram a relevancia de caracterizar, de modo siste-
matico, quem compbe estas comissdes e quais as suas
praticas de deliberagao.

A investigacdo clinica e biomédica é parte integrante
da medicina contemporanea e constitui um eixo essencial
para a melhoria dos cuidados de saude, contudo, a sua
legitimidade depende n&o apenas da qualidade cientifica
dos estudos, mas também da robustez ética dos processos
que protegem os participantes e promovem decisodes livres
e esclarecidas. A apreciacdo do consentimento informado
(Cl) assume um lugar relevante, mas corresponde também
a uma das areas mais exigentes e sensiveis da revisdo éti-
ca. A literatura demonstra que os documentos submetidos
continuam a revelar omissbes relevantes, limitagdes de
clareza e fragilidades que comprometem a compreensao
efetiva dos participantes.®'*'> Acresce que esta avaliagéo é
marcada por heterogeneidade, persistindo diferengas entre
membros e instituicbes quanto aos elementos essenciais
do consentimento, as modalidades adequadas da sua ob-
tencdo e aos critérios usados na revisdo dos formularios,
sem que essa intervencao se traduza necessariamente em
melhorias substantivas da sua legibilidade ou inteligibilida-
de, mantendo-se ainda inconsisténcias em dominios sensi-
veis, como a tradu¢do dos materiais e a obteng¢ao de con-
sentimento em populagdes linguisticamente diversas.*'%-?°
Neste contexto, torna-se também particularmente relevante
analisar o modo como as CE apreciam o Cl, dado o seu pa-
pel central na protecdo da autonomia e na qualidade ética
da investigacéo.

Em Portugal, persiste a auséncia de conhecimento sis-
tematico sobre quem sdo os membros das CE das insti-
tuicdes de saude, ensino superior e investigacdo, e sobre
a forma como avaliam os Cl que lhes sdo submetidos O
presente estudo procura colmatar estas lacunas. O objetivo



principal é caracterizar a forma como as CE procedem a
avaliagdo do Cl. Como objetivos especificos, caracterizam-
-se os membros das CE participantes, identificam-se os
principais constrangimentos no seu funcionamento e ava-
liam-se as necessidades formativas.

METODOS

Realizou-se um estudo observacional entre margo e ju-
nho de 2025 dirigido as CE nacionais. O estudo obteve o
parecer favoravel do encarregado de protegdo de dados
(EPD) e da CE da Universidade do Algarve (Pn°15/2025).
Foram convidadas instituicdes de saude, ensino superior
e centros de investigagdo, com intervencdo na avaliacao
de investigagdo em saude ou investigacdo biomédica, cujo
contacto eletronico da CE estivesse disponivel. A participa-
¢ao no estudo foi voluntaria e anénima. Os dados foram re-
colhidos através de um inquérito online (plataforma EUSur-
vey), distribuido via email institucional, e os participantes so
teriam acesso as perguntas se fossem previamente obtidos
o Cl e a autorizagéo para tratamento dos dados pessoais,
em conformidade com o Regulamento Geral de Protegéo de
Dados (RGPD). O questionario foi desenvolvido a partir da

revisdo da literatura e sujeito a pré-teste com contributo de
especialistas, procurando assegurar a sua adequagdo as
dimensdes em analise. O instrumento incluiu trés secgdes
de resposta obrigatéria: caracteristicas sociodemograficas
e académicas dos participantes; composigao e atividade da
CE; e avaliagédo do Cl em investigagao. Algumas questdes
incluiam a opgao “Outro, especifique”, permitindo resposta
aberta complementar, e existia ainda um campo final para
comentarios adicionais.

As anadlises estatisticas foram realizadas utilizando
o R (v4.5.2; 2025), tendo o ChatGPT (modelo GPT-5.4
Thinking) sido utilizado exclusivamente para melhorar a
apresentacao das figuras geradas por R, sem qualquer
intervengdo na analise dos dados, interpretagdo dos re-
sultados ou redagéo cientifica do manuscrito. Utilizou-se o
teste do qui-quadrado ou o teste exato de Fisher, conforme
aplicavel, para averiguar as associagdes entre as variaveis
categoricas. A associagao entre variaveis ordinais foi ava-
liada pela correlagdo de Spearman, e as comparagdes en-
tre grupos independentes com os testes de Mann-Whitney
U ou Kruskal-Wallis. Foram realizados testes binomiais
para avaliar se a proporgdo de respostas “Sim” diferia
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Figura 1 — Formagéo académica dos participantes
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significativamente da proporcdo de respostas “N&o” rela-
tivamente a percecao de desafios enfrentados pelas CE,
bem como para avaliar se a propor¢ao de respostas “Sim”
diferia significativamente da proporcéo de respostas “Nao/
N&o sei” no que respeita a identificacdo de informagao
que deve constar num Cl. Quando aplicavel, comparagdes
multiplas poés-hoc foram corrigidas pelo método de Holm.
Considerou-se significancia estatistica para p < 0,05.

RESULTADOS

Foram enviados inquéritos dirigidos aos presidentes
das CE, solicitando a colaboragéo no estudo e a divulgagao
pelos restantes membros, para 23 instituicbes de saude,
21 de ensino superior e seis centros de investigacdo, no
Continente e Regides Autbnomas. Dois participantes recu-
saram responder aos questionarios, por nao concordarem
com o tratamento dos seus dados para efeitos do estudo.
Foram obtidas 81 respostas. Dos inquiridos, 51 (63,0%)
eram mulheres e 30 (37,0%) homens. Dois participantes
(2,5%) tinham entre 20 - 30 anos, sete (8,6%) entre 31 - 40
anos, 20 (24,7%) entre 41 - 50 anos, 27 (33,3%) entre 51
- 60 anos e 25 = 61 anos (30,9%). A formagédo académica
dos inqueridos encontra-se representada na Fig. 1. Trinta e
cinco (43,2%) e 43 (53,0%) dos 81 inquiridos responderam
ter formacao prévia em bioética e RGPD, respetivamente.
O contexto da formacgéo prévia em bioética foi o seguinte:
licenciatura (n = 1), mestrado (n = 4), doutoramento (n = 5),
workshops (n = 5), formagéo online (n = 6) e pds-graduagéo
em bioética (n = 13). Um participante referiu ser membro de
uma sociedade de bioética e lecionar nessa area.

35
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Autonémas
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Saude Ensino Superior ' Centro de Investigagdom Centro Académico Clinico

Figura 2 — Representagéo do nimero de inquiridos por regido e por
area de atividade

As respostas foram maioritariamente de profissionais
que integram CE nas instituicdes de saude e ensino su-
perior, do Centro e Sul de Portugal (Fig. 2). A maioria dos
participantes pertence a instituicdo onde a comisséo esta
inserida e tem mais de cinco anos de experiéncia nessas
funcdes. O numero de membros mais frequentemente re-
presentado foi nove e a maioria das CE tinha apenas uma
reunido mensal. Um inquirido referiu que a comisséo a que
pertencia (ensino superior) tinha quatro reuniées mensais
(Tabela 1). Nao se observou significancia estatistica entre:
area de atividade e anos de experiéncia (p = 0,167), area
de atividade e nimero de membros (p = 0,38), ou area de
atividade e numero de reunides mensais (p = 0,09).

A pergunta “Qual a atividade principal da Comisséo
de Etica?”, a maior parte dos inquiridos respondeu: “re-
visdo dos aspetos éticos e metodoldgicos de projetos de

Tabela 1 — Caracterizagdo das comissoes de ética

Total
n =81 (%)
Qual a area da instituicdo da CE
Saude 41 (50,6)
Ensino Superior 34 (42)
Investigacao 4 (4,9)
Outro* 2(2,5)
Qual a regiao do pais da CE
Norte 13 (16,1)
Centro 35 (43,2)
Sul 30 (37)
Regides Autbnomas 3(3,7)
N.° membros da CE
4 (4,9)
13 (16,1)
36 (44,4)
11 28 (34,6)
Anos de experiéncia na CE
<2anos 19 (23,5)
2-5anos 22 (27,1)
> 5 anos** 40 (49,4)
N.° de reunides mensais da CE
1 69 (85,2)
2 10 (12,3)
Outro*** 2(2,5)
Pertence a instituicao da CE
Sim 66 (81,5)
Néo 15 (18,5)

CE: Comissao de ética; *Outro: foi caracterizada como centro académico clinico; **: Membros com mais de
5 anos de experiéncia: Satde (n = 21), Ensino Superior (n = 14), Centro de Investigagdo (n = 4) e Centro
Académico Clinico (n = 1); ***Qutro: e-mail e 4 reunides.
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investigagdo” (n = 69; 85,2%), seguido por “emissdo de
pareceres relativos a questbes de profissionais, utentes,
investigadores e/ou participantes em estudos” (n = 11;
13,6%).

Na Fig. 3 representa-se o numero de projetos avaliados
em média e por ano pelas CE. Das 18 comissdes que res-
ponderam mais de 151 projetos, 13 exercem a sua atividade
na area da saude, trés no ensino superior e duas sao cen-
tros académicos clinicos. A correlagao entre o nimero de
reunides mensais e o numero de projetos avaliados é fraca
(o = 0,394; p = 0,0003). Quando questionados sobre os
procedimentos para a avaliagdo dos projetos, os inquiridos
responderam maioritariamente: “apesar de todos mem-
bros terem acesso a documentagéo, apenas um ou mais
membros estudam o projeto em detalhe e apresentam na
reuniao” (n = 56; 69,1%). As respostas “todos os membros
avaliam e comentam” e “s6 os membros relatores daquele
projeto € que tém acesso a sua documentacao e apresen-
tam na reunido” foram proporcionalmente iguais (n = 12;
14,8%). Um dos participantes respondeu ainda que “todos
tém acesso a documentagédo, um membro apresenta pro-
posta de parecer e pronunciam-se sobre a proposta 2/3
dos membros”. Quando as CE foram analisadas por area
de atividade, o procedimento mais frequentemente referido
manteve-se semelhante.

A Fig. 4 permite observar o perfil dos constrangimen-
tos referidos pelos inquiridos. Relativamente a existéncia
de um modelo de CI disponibilizado pela CE, 60 inquiridos
(74,1%) responderam afirmativamente e 21 (25,9%) nega-
tivamente. Destes ultimos, oito (38,1%) consideram impor-
tante a disponibilizagdo de um modelo e 13 (61,9%) desne-
cessario. Sobre a qualidade dos Cl avaliados, 17 inquiridos
(21,0%) classificaram-na como fraca/mediana, apontando
a falta de formacéo dos investigadores como principal cau-
sa. Em contrapartida, 12 participantes (14,8%) considera-
ram-na muito boa e 52 (64,2%) boa. Ndo se observaram
diferengas na proporgéo de respostas fraca/mediana con-
forme existia ou ndo um formato standard de Cl (21,7%
vs 19%, respetivamente). Na Tabela 2 é possivel avaliar o
que deve constar num Cl segundo os inquiridos. Setenta e
quatro inquiridos (91,4%) responderam ja ter solicitado re-
formulagéo do ClI por falta de clareza da linguagem, quatro
(5,0%) que nunca foi necessario e trés (3,7%) n&o sabiam.
Quanto a avaliagdo de Cl em linguas estrangeiras, a res-
posta mais frequente foi “nunca aconteceu”, indicada por
34 dos 81 inquiridos (42,0%), 26 (32,1%) referiram avaliar
noutras linguas e 21 (25,9%) indicaram nao o fazer. A dura-
¢ao considerada adequada para a entrevista de obtencao
do CI, foi mais frequentemente “entre 6 e 10 minutos”, por
33 dos 81 inquiridos (40,7%), seguindo-se “11 a 20 minu-
tos”, por 29 (35,8%), “< 5 minutos”, por 12 (14,8%), e “> 21
minutos”, por sete (8,6%). Relativamente ao direito a um
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periodo de reflexdo apos esclarecimento sobre o estudo e
Cl, 76 participantes (93,8%) responderam afirmativamente,
dois (2,5%) negativamente e trés (3,7%) ndo sabiam.

Sessenta e seis dos 81 inquiridos (81,5%) conside-
raram que a omissao do ClI teria implicacdes legais, e 68
(84,0%) referiram ser necessaria a obtengdo de consenti-
mento através do representante legal quando o participante
€ menor de idade, independentemente da sua idade. Quan-
to a revogagdo do consentimento, 29 (35,8%) responde-
ram depender do cumprimento de formalidades, enquanto
quatro (5,0%) nao sabiam. Quanto a dispensa da obtengao
de Cl em estudos de carater retrospetivo, 14 participantes
(17,3%) responderam afirmativamente e 17 (21,0%) nao
sabiam. Nos ensaios clinicos pragmaticos, quatro partici-
pantes (5,0%) consideraram ndo ser necessaria a obten-
¢ao de Cl, enquanto nove (11,1%) referiram n&o saber.
Quarenta e quatro dos 81 inquiridos (54,3%) responderam
ter experiéncia no processo de obtengéo de Cl num estudo,
enquanto 37 (45,7%) nao tinham.

Os inquiridos foram ainda questionados sobre a divul-
gacao adequada dos principios de bioética em Portugal,
tendo 59 dos 81 participantes (72,8%) respondido nega-
tivamente, 12 (14,8%) afirmativamente e 10 (12,3%) n&o
sabiam. Relativamente a sua aplicagédo na investigacéo, 38
inquiridos (47,0%) consideraram n&o ser suficientemente
aplicados, 13 (16,0%) responderam afirmativamente e 30
(37,0%) nado sabiam. Por fim, quanto a importancia do parti-
cipante num estudo possuir conhecimentos sobre bioética,
61 inquiridos (75,3%) classificaram-na como importante ou
muito importante, enquanto 20 (24,7%) pouco ou nada im-
portante.

DISCUSSAO

Este estudo fornece, tanto quanto é do nosso conheci-
mento, a primeira caracterizacao das CE em Portugal nos
setores da saude, ensino superior e investigagdo, com um
enfoque na sua avaliagéo do Cl. Globalmente, os membros
s&o predominantemente mulheres, tém entre 51 e 60 anos,
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Figura 4 — Constrangimentos percecionados pelos inquiridos na atividade das comissdes de ética. (A) Frequéncia absoluta de membros
que identificaram um constrangimento (respostas “Sim”); (B) Trés constrangimentos mais frequentemente referidos por area de atividade
(top 3). A analise por tipo de instituicdo tem finalidade descritiva e exploratéria, devendo ser interpretada com cautela face a dimenséo
desigual dos subgrupos. Ensino Superior vs Saude (p = 0,03); (C) Comparagéo entre todos os constrangimentos (total de respostas
“Sim”) identificados pelos inquiridos nas CE da area da Saude e Ensino Superior (p = 0,006).



e apesar da composi¢gao multidisciplinar, apresentam maio-
ritariamente profissionais com formacgao prévia em medici-
na e enfermagem. A formagao ou a auséncia de formagao
em matéria de RGPD foram referidas em proporgdes glo-
balmente equitativas pelos inquiridos, enquanto a maioria
declarou nao possuir formagao prévia em bioética. A forma-
¢ao inicial e continua e a auséncia de tempo dedicado no
horario de trabalho foram identificadas como os principais
constrangimentos ao exercicio das fungdes. Os inquiridos
pertencem a CE integradas principalmente na area da sau-
de e do ensino superior, predominando os 6rgaos com nove
a 11 membros, com mais de cinco anos de experiéncia e
reunindo uma vez por més. Apesar de maioritariamente
ser referido um modelo standard de ClI, os resultados mos-
tram persisténcia de pedidos de reformulagéo por falta de
clareza e detalhe. Observou-se ainda variabilidade na im-
portancia atribuida pelos inquiridos a alguns componentes
especificos no Cl, designadamente: condi¢des do estudo,
procedimentos para novas informagdes, formato de arma-
zenamento dos dados, identidade do responsavel pelo tra-
tamento dos dados, contacto do EDP e da propria CE.

Os nossos resultados sugerem que a composi¢do das
comissdes nem sempre € acompanhada por uma qualifi-
cagdo homogénea dos seus membros e dos seus proce-

dimentos. O estudo de Nunes' é particularmente elucida-
tivo neste aspeto, ao demonstrar, no contexto do ensino
superior politécnico em Portugal, uma acentuada hetero-
geneidade de recursos e maturidade entre comissdes e
desafios persistentes de consolidagao institucional, refor-
¢ando a sua influéncia na atividade. A revisdo sistematica
de Abbott et aF evidenciou inconsisténcias, ambiguidades
regulatorias e ineficiéncias no funcionamento das CE, a par
de uma percegao frequentemente desfavoravel por parte
dos investigadores relativamente as alteracdes solicitadas.
Schober et al,” no contexto austriaco, sublinham a rele-
vancia de estruturas estaveis, formalizadas e devidamente
capacitadas para assegurar coeréncia deliberativa e quali-
dade na apreciagao ética. Tal confere suporte adicional aos
nossos achados no que respeita a necessidade de investir
de forma sistematica na formacgao inicial dos membros e no
reforgo organizacional e funcional das comissoes.

E importante salientar também a coexisténcia de ex-
periéncia acumulada e a identificacdo de fragilidades per-
sistentes. Embora quase metade dos participantes tivesse
mais de cinco anos de experiéncia na CE, os principais
constrangimentos identificados foram a auséncia de for-
macao (inicial e continua), e a falta de tempo dedicado no
horario de trabalho. A aprendizagem adquirida pela pratica

Tabela 2 — Respostas dos inquiridos a pergunta “O que deve constar num Consentimento Informado?”

Sim Nao + Nao Sei .
n (%) n (%)

Objetivos do estudo 81 (100,0) 0 (0,0) < 0,001
Potenciais beneficios/riscos 81 (100,0) 0(0,0) < 0,001
Titulo do estudo 81 (100,0) 0 (0,0) < 0,001
Declaragao da pessoa que consente ou seu representante 80 (98,8) 1(1,2) < 0,001
Explicagao do estudo ao participante 79 (97,5) 2 (2,5) < 0,001
Contacto do investigador 78 (96,3) 3(3,7) < 0,001
Informacéo sobre revogagao do consentimento 78 (96,3) 3(3,7) < 0,001
Local de realizacédo do estudo 78 (96,3) 3(3,7) < 0,001
Tratamento de dados pessoais e medidas de confidencialidade 78 (96,3) 3(3,7) < 0,001
Direito de acesso e retificacdo dos dados pessoais 73 (90,1) 8(9,9) < 0,001
Duragéo do estudo 73 (90,1) 8(9,9) < 0,001
Tratamento de dados da investigagdo e medidas de confidencialidade 70 (86,4) 11 (13,6) < 0,001
Periodo de retengao dos dados 65 (80,2) 16 (19,8) < 0,001
Seguro dos participantes 60 (74,1) 21 (25,9) < 0,001
Condigbes e financiamento 58 (71,6) 23 (28,4) < 0,001
Procedimento para novas informagdes 58 (71,6) 23 (28,4) < 0,001
Formato de armazenamento dos dados 54 (66,7) 27 (33,3) 0,002
Identidade do responsavel pelo tratamento de dados 54 (66,7) 27 (33,3) 0,002
Contacto do encarregado de protegéo de dados 50 (61,7) 31 (38,3) 0,022
Contacto da comisséo de ética 41 (50,6) 40 (49,4) 0,5

*:Significancia estatistica para p < 0,05
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ndo elimina a percegao de constrangimentos no funciona-
mento das comissdes e nao substitui, por si s6, percursos
estruturados de formagdo em bioética, regulamentacéo e
metodologia. Em Portugal, Massano et al'® assinalaram a
necessidade de reforgar a capacidade de resposta das CE,
através de tempo dedicado ou até dedicagcdo exclusiva.
Para mais, de Lange et al’’ evidenciaram, em 16 paises
europeus (incluindo Portugal), uma acentuada variabilida-
de organizacional, procedimental e nos tempos de aprova-
¢ao dos processos de revisdo ética. Estes dados reforcam
a ideia de que a robustez da revisdo ética nao depende
apenas da composigdo formal e multidisciplinar das CE,
mas também da existéncia de recursos adequados, forma-
¢ao especifica, procedimentos harmonizados e condigdes
institucionais que assegurem uma deliberagédo qualificada,
consistente e atempada.

A predominancia da revisdo dos aspetos éticos e me-
todologicos dos projetos de investigacdo como atividade
principal das CE (85,2%), muito acima da emisséo de pare-
ceres relativos a questdes de profissionais, utentes, inves-
tigadores e/ou participantes em estudos (13,6%), sugere
que estas estruturas sao percecionadas sobretudo como
6rgaos de apreciagdo de protocolos de investigagdo. Con-
tudo, o enquadramento juridico portugués® configura a es-
tes 6rgdos uma missao mais ampla no dominio da ética
e da bioética, incluindo a emissdo de recomendacgoes, a
promocgao da formagéo, a divulgacdo de principios bioéti-
cos e a colaboragéo institucional. Assim, os nossos dados
reforgam a necessidade de serem criadas condig¢des insti-
tucionais e recursos que permitam as CE desenvolver, de
forma mais equilibrada, as suas diferentes dimensdes de
atuagao.

A distribuicdo do volume anual de projetos avaliados su-
gere uma carga de trabalho sustentada e, nalguns contex-
tos, particularmente elevada. O facto das comissdées com
maior volume processual se situarem maioritariamente na
area da saude é compativel com a maior exigéncia técni-
ca, organizacional e regulatdria que tende a caracterizar
a investigacao clinica e biomédica. Neste sentido, a carga
anual de projetos nao deve ser interpretada apenas como
um indicador de atividade, mas também como um potencial
fator de pressao sobre a robustez e a consisténcia do pro-
cesso de revisdo ética.®'’ No plano procedimental, o predo-
minio do modelo em que todos os membros tém acesso a
documentagao, mas apenas um ou mais elementos estu-
dam o projeto em detalhe e o apresentam na reunido, ja su-
gere um funcionamento centrado numa estratégia de con-
ciliacdo entre aprofundamento técnico e gestdo pragmatica
da carga de trabalho. Em contraste com paises como os
Estados Unidos, Reino Unido ou Japao, o contexto portu-
gués nao dispde de orientagbes gerais que definam o mo-
delo funcional e processual das CE.?>*° A literatura mostra
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que comissdes dotadas de procedimentos estruturados e
membros adequadamente formados tendem a apresentar
maior consisténcia deliberativa, melhor harmonizagao dos
processos de revisdo e maior clareza na fundamentagéo
dos pareceres."*’° Neste contexto, a atribuicdo da anali-
se detalhada a um ou mais membros sera uma resposta
funcional, mas a sua eficacia dependera da distribuigdo
equilibrada de competéncias e do debate colegial efetivo,
evitando que a deliberagdo coletiva se limite a mera ratifi-
cagéao de propostas previamente formuladas.

A apreciacgao do Cl constitui uma expressao central das
fungdes das CE. Embora a maioria dos inquiridos (n = 60,
74,1%) reconheca a existéncia de um modelo standard de
Cl na respetiva CE, subsiste uma proporgéo relevante de
comissdes sem modelo institucionalizado, e mesmo entre
estas néo ha consenso sobre a utilidade da sua disponibi-
lizacdo. Este achado sugere que a padronizacao € valori-
zada como instrumento de apoio a completude formal e a
harmonizacdo dos documentos, mas ndo é percecionada
de forma uniforme como condigdo suficiente para garantir
qualidade. A literatura sustenta esta leitura, e mesmo or-
ganizagbes que disponibilizam modelos de consentimen-
to precisamente para apoiar a inclusdo sistematica dos
elementos essenciais salientam que esses modelos de-
vem ser adaptados ao contexto e as especificidades.?®*’
Em conformidade com os nossos dados, a qualidade do
consentimento ndo deve ser presumida a partir da mera
existéncia do documento, uma vez que a literatura mos-
tra que a melhoria da compreensdao dos participantes
ndo depende apenas da disponibilizagdo de formularios
pré-existentes, mas também da qualidade do processo
comunicacional, da clareza da linguagem e das estratégias
utilizadas para promover um entendimento efetivo.'®7:2¢-50
O facto de 74 (91,4%) inquiridos ja terem pedido reformu-
lacdo do documento por considerarem a linguagem pou-
co clara para o participante, e 17 (21,0%) classificarem
a qualidade dos CI como fraca/mediana, atribuindo esse
problema sobretudo a falta de formagéo dos investigado-
res, é particularmente relevante. Estudos sugerem que a
extensao, complexidade e nivel de leitura nem sempre sao
avaliados de forma sistematica e que a propria revisao éti-
ca pode ter um impacto limitado na melhoria da legibilida-
de dos CI."*"182831 Acresce também que investigadores e
membros de CE podem revelar heterogeneidades na iden-
tificacdo e compreenséo de alguns dos elementos essen-
ciais do ClI.28%1532 Assim, a percegdo maioritaria de que os
consentimentos avaliados sédo “bons” deve ser interpretada
com prudéncia. Esta leitura é reforgada pela evidéncia de
que a descrigdo/compreensdo de componentes fundamen-
tais do consentimento permanece insuficiente, designada-
mente no que respeita a riscos, efeitos adversos, uso de
placebo e randomizagdo.'*"



E particularmente expressivo que parte dos inquiridos
tenha respondido negativamente ou com desconhecimento
quanto a inclusdo de componentes atualmente essenciais
para assegurar uma informagao ética e juridicamente ro-
busta no Cl , como as condi¢des do estudo (n = 23, 28,4%)
e os procedimentos a adotar perante novas informagées (n
= 23, 28,4%); formato (n = 27, 33,3%) e periodo de conser-
vacdo dos dados (n = 16, 19,8%); identidade do responsa-
vel pelo tratamento dos dados pessoais (n = 27, 33,3%),
contacto do EPD (n = 31, 38,3%) e contacto da CE (n = 40,
49,4%). Estes resultados sugerem que persistem zonas de
indefinicdo ndo apenas sobre os elementos classicos do
consentimento, mas também sobre exigéncias associadas
a transparéncia institucional e a protegao de dados pes-
soais. Hallinan et al’* e Quezada-Tavarez et al** salientam
que, no contexto do RGPD, a informacéo prestada deve ser
clara e inteligivel, abrangendo, entre outros elementos, os
contactos relevantes, finalidades e condi¢des do tratamen-
to dos dados pessoais. Ducato® realga que estes deveres
de informagdo assumem particular importancia na investi-
gacéo cientifica, precisamente porque sao centrais para a
protecado dos titulares dos dados. Nesta perspetiva, a ele-
vada proporgédo de respostas “ndo” ou “ndo sei” relativa-
mente ao contacto da CE e do EPD, bem como ao formato
e duracéo da conservacao de dados (pessoais), sugere que
a avaliagao do CI pelas comissbes podera continuar mais
centrada nos elementos biomédicos tradicionais do que
numa integracao plena das exigéncias contemporaneas de
transparéncia informacional e governagdo de dados. Este
perfil mostra-se globalmente compativel com estudos que
sugerem o acréscimo de exigéncia técnica, regulatéria e or-
ganizacional imposto a estes érgdos, num contexto em que
a apreciagdo ética abrange matérias de crescente comple-
xidade, que vao para além da robustez metodoldgica dos
protocolos.®'%3%637 Acresce que, no dominio especifico
da protecdo de dados pessoais, parece subsistir alguma
heterogeneidade entre comissdes: umas integram o EPD
da instituicdo, outras asseguram esta dimenséo através de
membros com conhecimento técnico aprofundado na area,
e outras exigem ainda aos investigadores a obtencgao pré-
via de parecer do EPD para avaliagdo do estudo pela CE.
Esta variabilidade sugere a utilidade de orientagcdes mais
claras e harmonizadas quanto a articulagao entre avalia-
¢ao ética e apreciagao das questdes de protegao de dados
pessoais, de forma a promover maior consisténcia procedi-
mental entre comissoées.

Os nossos resultados revelam, também, um padrao
ambivalente na apreciagdo do processo de obtencéo de
Cl. Se, por um lado, existe sensibilidade para dimensdes
nucleares do processo, como a importancia de um periodo
de reflexdo apds o esclarecimento, reconhecida por 76 dos
81 inquiridos (93,8%), e de uma duragdo adequada da en-

trevista, referida mais frequentemente entre 6 - 10 minutos
(40,7%) ou entre 11 - 20 minutos (35,8%), por outro per-
sistem areas de incerteza quanto a aspetos operacionais
relevantes, nomeadamente na dispensa de Cl em estudos
retrospetivos, admitida por 14 inquiridos (17,3%) e desco-
nhecida para 17 (21,0%), e em ensaios clinicos pragmati-
cos, negada apenas por uma minoria, mas desconhecida
para nove participantes (11,1%). Acresce que 29 inquiridos
(35,8%) consideraram que a revogagao do Cl dependera
do cumprimento de formalidades, enquanto 4 (5,0%) refe-
riram n&o saber. Embora os dados relativos a entrevista
e o reconhecimento da importancia de um periodo de re-
flexdo reforcem a interpretagdo do Cl como um processo
relacional, comunicacional e deliberativo, e ndo um ato me-
ramente formal, a conjugagao com os restantes resultados,
sugere a necessidade de reforgo formativo em matérias
centrais, uma vez que, apesar das comissdes valorizarem
fortemente a inteligibilidade e a protec¢édo formal do partici-
pante, nem sempre revelam uniformidade interpretativa pe-
rante cenarios-limite ou situagées de maior complexidade
regulatoria.?7-40

A questdo da avaliacdo de consentimentos em lingua
estrangeira reforga, igualmente, a importancia da dimen-
sdo comunicacional do processo. O facto de 34 inquiridos
(42,0%) referirem que tal situacdo nunca ocorreu, enquanto
26 (32,1%) indicarem avaliar formularios noutras linguas,
mostra-se ja um desafio real para uma parte relevante das
comissdes. Neste contexto, o n.° 2 do artigo 49.° da Lei
n.° 21/2014, de 16 de abril (na redagéo atual),* sustenta
a ideia de que a avaliagao ética ndo pode ser dissociada
da adequacéo linguistica e cultural da informacéo prestada.
Na literatura a tradugdo de formularios de consentimento
e de outros materiais de estudo constitui um dominio de
variabilidade institucional, em que se ponderam exigéncias
de autonomia e justica face a constrangimentos de exequi-
bilidade e custo.'®?0:41

Por fim, os dados relativos a percegao dos inquiridos
sobre a divulgacéo dos principios de bioética em Portugal
e a sua aplicagédo na investigacao sao particularmente ex-
pressivos. Cinquenta e nove dos 81 participantes (72,8%)
consideraram inadequada a sua divulgacéo, 38 (47,0%)
entenderam que ndo sao suficientemente aplicados e 61
(75,3%) atribuiram ser importante ou muito importante o
conhecimento de bioética por parte dos participantes em
estudos. Estes resultados sugerem que as fragilidades
identificadas n&o se esgotam em problemas de natureza
técnica, podendo também refletir limitagbes mais amplas
de literacia ética e da compreensao da autonomia em
saude, ja documentadas em estudos portugueses sobre
a percegdo publica relativamente ao Cl em ensaios clini-
cos de fase lll e as diretivas antecipadas de vontade.***®
Esta perspetiva remete necessariamente para o papel
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pedagdgico das CE, enquanto estruturas promotoras de
capacitagado, clarificagdo normativa e fortalecimento da au-
tonomia individual.

Este estudo apresenta algumas limitagdes. Primeiro,
a amostra dependeu da disponibilidade publica dos ende-
recos de correio eletrénico e da disseminagéo interna do
convite a participagdo. Segundo, os dados recolhidos as-
sentam em percegbes autorreportadas dos participantes,
nao resultando da observagao direta dos processos deli-
berativos nem da analise documental dos pareceres emiti-
dos. Terceiro, durante a fase de recrutamento institucional,
verificou-se resisténcia, por parte de algumas CE, em reco-
nhecer o parecer favoravel da CE e do EPD ja obtidos para
este estudo, o que implicou duplicacédo de submissdes e
aumento de tempo necessario para aprovacgao. Esta dificul-
dade teve impacto direto na operacionalizagao do estudo,
atrasando a recolha de dados e condicionando a eficiéncia
do processo multicéntrico. Este aspeto, ja descrito por Ab-
bott et aF e, confirmado mais recentemente, por Schober et
al,” evidencia que a auséncia de mecanismos eficazes de
reconhecimento mutuo entre CE continua a constituir um
obstaculo relevante a investigagdo multicéntrica, refletindo
fragilidades persistentes na articulagéo interinstitucional.
Estudos futuros poderdao complementar os nossos resul-
tados, aprofundando o conhecimento sobre os processos
de deliberagdo interna das CE através da analise docu-
mental de pareceres, pedidos de esclarecimento, tempos
de resposta, relatorios de atividade e outros indicadores
relevantes do seu funcionamento. Atendendo aos cons-
trangimentos anteriormente descritos, um estudo desta
natureza poderia beneficiar da coordenagao por entidades
com responsabilidade nacional nesta area. Ainda assim, o
estudo apresenta pontos fortes relevantes, abrange CE de
diferentes instituicdes e areas de atividade, reune evidén-
cia original sobre o contexto portugués e permite identificar
areas concretas de melhoria.

CONCLUSAO

Em conclusao, os resultados evidenciam a necessidade
de reforgo institucional sustentado e investimento continua-
do nas CE. O aprofundamento da formagao dos seus mem-
bros, a salvaguarda de condi¢des efetivas para o exercicio
destas fungdes, incluindo a afetagdo de tempo protegido
e formalmente reconhecido no horario de trabalho, a har-
monizagao de procedimentos e a definicdo de orientagbes
nacionais claras sobre o funcionamento das CE e os ele-
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RESUMO
Introdugao: O estudo nacional TREND-8 revelou alterag¢des significativas nos padrées de prescrigdo de medicamentos antidiabéticos em Portugal entre
2017 e 2024, com aumentos marcados na utilizagao de inibidores do cotransportador sédio-glicose tipo 2 (iISGLT2) e de agonistas do recetor do peptideo
semelhante ao glucagon tipo 1 (arGLP-1). O estudo TREND-8 REGIONS pretendeu analisar as diferengas regionais e entre diferentes contextos de
prestacdo de cuidados de saude.
Métodos: Este estudo nacional, transversal, seriado e retrospetivo analisou as prescri¢des de farmacos antidiabéticos em Portugal entre 2017 e 2024,
considerando o contexto de prestagéo de cuidados de salde (cuidados de saude primarios, hospitais publicos e instituicdes privadas) e a regido geo-
grafica (Norte, Centro, Lisboa, Alentejo, Algarve, Madeira e Agores).
Resultados: As biguanidas mantiveram-se como a classe de antidiabéticos mais prescrita em todas as regides, apesar de existir um declinio nacional
uniforme na proporgao de prescrigao de 2,3%/ano, representando 37,5% das prescricdes em 2024. As prescricdes de insulina evidenciaram um declinio
da proporgao de prescri¢do (taxa anual -5,3%/ano) em todas as regides, correspondendo a 7,5% das prescrigdes em 2024, com propor¢des signifi-
cativamente inferiores na Madeira (5,5%; p < 0,001). Os iSGLT2 registaram o maior aumento (34,5%/ano), com diferencas ligeiras na magnitude de
crescimento entre regides. Esta classe atingiu 29,3% do total das prescrigdes em 2024, com proporgdes inferiores no Alentejo (27,5%; p = 0,002). Os
arGLP-1 apresentaram o segundo maior aumento (24,1%/ano), mais evidente no Alentejo (34,4%/ano; p < 0,001) e nos Agores (38,4%/ano; p < 0,001),
representando 4,9% das prescricdes em 2024. Esta proporgao foi superior nos Agores (7,1%) e em Lisboa (5,6%) e inferior no Alentejo (4,0%), Centro
(4,3%) e Madeira (4,4%) (p < 0,05). Entre os diferentes contextos de prestacdo de cuidados de saude, a prescrigdo de arGLP-1 aumentou de forma
mais acentuada nos cuidados de saude primarios (32,0%/ano), mas foi nas instituigées privadas que atingiu maior proporgao de prescrigéo (10,4% das
prescrigdes em 2024). O maior aumento na prescrigdo de iISGLT2 ocorreu nos cuidados de saude primarios (35,4%/ano), mas foi nos hospitais publicos
que estas terapéuticas representaram maior proporgéo de prescri¢do (34,5%) em 2024.
Concluséo: De forma global, o estudo TREND-8 REGIONS demonstrou uma evolugao consistente com as recomendagdes internacionais nas diferen-
tes regides de Portugal e contextos assistenciais de saude analisados entre 2017 e 2024, observando-se apenas uma ligeira variabilidade na prescricao
dos arGLP-1.
Palavras-chave: Diabetes Mellitus Tipo 2/tratamento farmacoldgico; Hipoglicemiantes/uso terapéutico; Padrées de Pratica Médica/tendéncias; Portu-
gal; Prescrigdes de Medicamentos

ABSTRACT

Introduction: The nationwide TREND-8 study revealed significant changes in antidiabetic prescribing patterns in Portugal between 2017 and 2024, with
marked increases in the use of sodium-glucose cotransporter-2 inhibitors (SGLT2i) and glucagon-like peptide-1 receptor agonists (GLP-1RA). The aim
of the TREND-8 REGIONS study was to analyze variations across regions and healthcare settings.

Methods: This nationwide, cross-sectional, retrospective study analyzed antidiabetic drug prescriptions in Portugal between 2017 and 2024, stratified
by healthcare setting (primary care, public hospitals, and private institutions) and geographic region (North, Center, Lisbon, Alentejo, Algarve, Madeira,
and the Azores).

Results: Biguanides remained the most prescribed antidiabetic class across all regions, despite there being a uniform national decline in the propor-
tion of prescriptions (2.3%l/year), accounting for 37.5% of prescriptions in 2024. Insulin prescriptions showed a proportional decline across all regions
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(-5.3%lyear), representing 7.5% of prescriptions in 2024, with significantly lower proportions in Madeira (5.5%; p < 0.001). The SGLT2i class exhibited
the largest increase (34.5%/year), with modest regional variation. It accounted for 29.3% of total prescriptions in 2024; lower proportions were observed
in Alentejo (27.5%; p = 0.002). The GLP-1RA class showed the second highest increase (24.1%/year), more pronounced in Alentejo (34.4%/year; p <
0.001) and Azores (38.4%/year; p < 0.001), accounting for 4.9% of prescriptions in 2024. Their proportion was higher in the Azores (7.1%) and Lisbon
(5.6%) and lower in Alentejo (4.0%), Center (4.3%), and Madeira (4.4%) (all p < 0.05). Across healthcare settings, GLP-1RA prescribing increased more
in primary care (32.0%l/year), although the highest proportion of prescribing was observed in private institutions (10.4% of prescriptions in 2024). The
greatest increase in SGLT2i prescribing occurred in primary care (35.4%/year), while public hospitals accounted for the highest proportion of prescrip-
tions (34.5%) in 2024.

Conclusion: The TREND-8 REGIONS study showed an evolution that is consistent with international recommendations across the different regions of
Portugal and healthcare settings analyzed, with only slight variability observed in GLP-1 RA prescribing.

Keywords: Diabetes Mellitus, Type 2/drug therapy; Drug Prescriptions; Hypoglycemic Agents/therapeutic use; Portugal; Practice Patterns, Physicians/

trends

KEY MESSAGES

* O estudo TREND-8 REGIONS caraterizou padrées de prescrigéo de antidiabéticos em Portugal, entre 2017 - 2024,

entre regides e tipo de instituicdo de saude.

» Verificou-se uma redugédo consistente da proporgéo de prescrigao de biguanidas, sulfonilureias, iDPP-4 e insulinas

em todas as regides e contextos assistenciais.

» Os cuidados de saude primarios concentraram a maior prescricdo de antidiabéticos orais, enquanto os hospitais

publicos mantiveram a maior proporgao de insulinas.

» Aprescrigdo de iSGLT2 aumentou uniformemente a nivel nacional, mais acentuadamente nos cuidados de saude

primarios e hospitais publicos.

* Os arGLP-1 apresentaram um crescimento significativo, com heterogeneidade regional, com maior proporgao de
prescrigdo em 2024 nas instituicdes privadas e nos hospitais.

INTRODUGAO

A diabetes mellitus tipo 2 (DMT2) é uma doenga me-
tabdlica complexa e altamente prevalente, representando
cerca de 90% dos casos de diabetes mundialmente.' Estes
individuos apresentam um risco aumentado de desenvol-
ver doenga cardiovascular, sendo esta a principal causa de
morbimortalidade.?* Para além do aumento do risco cardio-
vascular, a DMT2 é um dos principais fatores envolvidos
no desenvolvimento e progressao da doencga renal cronica
(DRC).*

Nas ultimas décadas, a abordagem terapéutica da
DMT2 registou avancos significativos, evoluindo de uma
estratégia centrada no controlo glicémico para uma abor-
dagem individualizada, que visa também o tratamento das
comorbilidades e a redugéo do risco cardiorrenal. Desde
2008, varios ensaios clinicos randomizados demonstraram
que os inibidores do cotransportador sédio-glicose tipo 2
(iISGLT2) e os agonistas do recetor do peptideo semelhan-
te ao glucagon-1 (arGLP-1) reduzem o risco de eventos
cardiovasculares, hospitalizagédo por insuficiéncia cardiaca
(IC), morte cardiovascular e declinio da fungdo renal em
doentes com doenga cardiovascular estabelecida ou alto
risco cardiovascular, independentemente do controlo glicé-
mico.®

Com base nos resultados destes ensaios, a American
Diabetes Association (ADA) e a European Association for
the Study of Diabetes (EASD) recomendam, desde 2022,
a utilizacdo de arGLP-1 e iSGLT2 como terapéuticas de

primeira linha para individuos com DMT2 que apresentem
doenca cardiovascular aterosclerética, IC ou DRC, ou risco
elevado para estas comorbilidades.®® Consequentemente,
a utilizagdo destes farmacos aumentou significativamente
nos Ultimos anos.>® Ainda assim, uma proporgdo subs-
tancial de individuos elegiveis ndo recebe estas terapéuti-
Cas_11,12

Em 2024, a prevaléncia da diabetes em Portugal foi es-
timada em 14,2% entre os 20 e 79 anos.'® Esta prevaléncia
tem estado estavel desde 2022, verificando-se, no entanto,
um crescimento anterior de 21% desde 2009."* Um estudo
prévio realizado em Portugal continental entre 2005 e 2017
documentou um aumento no consumo de antidiabéticos,
com uma taxa média de crescimento de 6,6%/ano, desta-
cando-se a utilizagdo de metformina, inibidores da dipepti-
dil peptidase-4 (iDPP-4), e insulinas de agdo prolongada.'
Durante esse periodo, a utilizagdo de arGLP-1 e iSGLT2
foi residual.” A analise regional revelou ainda padrdes dis-
tintos de consumo. Entre os distritos do Norte e do Sul,
o consumo de insulinas e seus analogos foi superior no
Norte. Na comparagao entre distritos do litoral e do interior,
o consumo médio de insulinas e seus analogos, bem como
de antidiabéticos nao-insulinicos per capita, foi consistente-
mente superior nos distritos do interior.™

Recentemente, o estudo nacional TREND-8 revelou
alteragdes significativas nas tendéncias de prescricdo de
antidiabéticos em Portugal nos Ultimos oito anos (2017 -
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2024)." Este estudo demonstrou um aumento significativo
na prescricao de iSGLT2 e arGLP-1, este ultimo em menor
escala, relacionado com as restricbes na comparticipagao
e as dificuldades no abastecimento destes farmacos desde
2022. Os resultados do estudo TREND-8 sugerem ainda
que o aumento da utilizacdo de iSGLT2 foi impulsionado,
nao apenas pelas especialidades diretamente envolvidas
na gestdo da DMT2 (Endocrinologia, Medicina Geral e Fa-
miliar, e Medicina Interna), mas também pelas prescrigcées
de cardiologistas e nefrologistas, fruto das suas indicagdes
no tratamento da IC e DRC."

O estudo TREND-8 REGIONS pretendeu aprofundar
e caracterizar as tendéncias de prescrigdo das classes de
farmacos antidiabéticos em Portugal entre 2017 e 2024,
analisando a sua evolugdo nas diferentes regides geografi-
cas e tipologia de instituicbes de saude.

METODOS
Desenho de estudo e fonte dos dados

Este estudo observacional, transversal, seriado e re-
trospetivo analisou dados agregados relativos a dispensa
de medicamentos antidiabéticos prescritos em Portugal,
entre janeiro de 2017 e dezembro de 2024."> Os dados fo-
ram obtidos a partir da base de dados da Health Market Re-
search (HMR), que compila informagao sobre transagdes
realizadas em 90% das farmacias comunitarias portugue-
sas (incluindo as dos arquipélagos dos Acores e da Ma-
deira) e fornece estimativas de dispensa de medicamentos
extrapoladas a partir de dados de vendas. Esta base de
dados contém informacgao sobre o tipo de farmaco, data de
dispensa, numero de unidades dispensadas, local de pres-
cricao, especialidade médica responsavel pela prescrigéo e
tipo de instituicdo de saude filiada ao prescritor.

As prescricbes dispensadas foram designadas como
“prescricbes” e utilizadas como um indicador do numero
total de prescrigbes emitidas. O numero de unidades dis-
pensadas refere-se ao nimero de embalagens de medica-
mentos que foram prescritas e adquiridas pelo doente na
farmacia. Cada embalagem corresponde, em média, a um
més de tratamento, com excec¢ao do dulaglutido 0,75 mg ou
1,5 mg, cuja embalagem, para a dose média, equivale a 15
dias de tratamento. Deste modo, o niumero de unidades de
dulaglutido foi dividido por dois.

A andlise das prescrigbes centrou-se na classe A10
(medicamentos antidiabéticos) segundo a classificagdo da
European Pharmaceutical Market Research Association
(EphMRA), posteriormente categorizada no nivel 4 (corres-
pondente a subgrupos definidos com base nas suas ca-
racteristicas farmacoloégicas, quimicas ou terapéuticas) do
sistema Anatomical Therapeutic Chemical (ATC). Os medi-
camentos antidiabéticos foram classificados em classes te-
rapéuticas, utilizando os componentes individuais ou com-
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binagdes de antidiabéticos definidos no ATC4 [Apéndice 1
- Tabela 1 (Apéndice 1: https://www.actamedicaportuguesa.
com/revista/index.php/amp/article/view/24706/16013)]. To-
dos os arGLP-1 e iSGLT2 disponiveis para comercializa-
céo até 2024 foram incluidos, exceto o liraglutido 3,0 mg,
comercializado para tratamento do excesso de peso ou
obesidade, e a tirzepatida, dado o seu uso preferencial no
tratamento do excesso de peso ou obesidade e auséncia
de comparticipagao para o tratamento da diabetes.

Definicdo das regides administrativas e instituicoes
prestadoras de cuidados de saude

Os distritos portugueses foram divididos por regides ad-
ministrativas: Norte, Centro, Lisboa, Alentejo, Algarve, Ago-
res e Madeira [Apéndice 1 - Tabela 2 (Apéndice 1: https://
www.actamedicaportuguesa.com/revista/index.php/amp/
article/view/24706/16013)]. As instituicbes de prestagao
de cuidados de saude foram classificadas em cuidados de
saude primarios publicos (CSP), hospitais publicos, insti-
tuigbes privadas (incluindo entidades privadas e do setor
social - hospitais, clinicas/consultérios e outras unidades
prestadoras de cuidados de saude), e outros (i.e., prescri-
tores singulares sem instituicdo atribuida).

Analise estatistica

As unidades dispensadas das classes terapéuticas séo
apresentadas sob a forma de numeros absolutos e relati-
vos, nomeadamente sob a forma de proporg¢éo de prescri-
¢ao em cada regiao ou tipo de instituicdo, para os anos de
2017 a 2024. A variagéo temporal da prescrigédo entre 2017
e 2024 foi avaliada através da estimativa do declive (B,) de
modelos de regressao linear ajustados a variagdo percen-
tual do total de prescri¢cdes ao longo do periodo em estudo,
calculados separadamente para cada classe terapéutica e
por regido geografica, com a seguinte férmula:

“% mercado de unidades dispensadas = 8, (Ano x Regiéo)
+ B, xAno + 3, x Regigo + 8, + Erro”

O valor do coeficiente apresentado (B,) corresponde a
percentagem de crescimento/decréscimo da regido anali-
sada em relagdo as restantes regides (nacional — regido
analisada), sendo avaliado através do seguinte teste de
hipoteses, que permite analisar a existéncia de diferencas
estatisticamente significativas entre a tendéncia temporal
observada na regido em estudo e a tendéncia temporal ob-
servada nas restantes regides:

“HyB,=0vsH,B,#0"

Para caracterizar o cenario mais recente da prescrigao
de antidiabéticos, foi realizada uma analise comparativa
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Leite AR, et al. Estudo TREND-8 REGIONS (2017

das regides com as restantes, com base nos dados refe-
rentes a 2024, avaliadas através da diferenga de médias/
medianas utilizando o teste t de Student/Mann-Whitney
U, consoante a distribuicdo dos dados (analise com teste
Shapiro-Wilk) 5"

»”

“py . — .
HO' u Regigo - IJ Restantes Regiées vs H1 - IJ Regido # I‘I Restantes Regi6es

Uma vez que os dados consistem em propor¢des com
apenas uma observagéo por ano, por regido administrati-
va e por classe terapéutica, e com o objetivo de reforgar a
robustez dos resultados, tendo em conta o caracter explo-
ratério da analise, foram realizadas 100 simulagdes para
cada classe, em cada ano e por regido (regido em analise
vs restantes regides). Estas simulagdes foram geradas com
base numa distribuigdo normal, considerando como média
o valor observado da proporgéo de prescrigdo e como des-
vio padrdo 20% deste valor [definido com base em visua-
lizagao grafica e numa analise de sensibilidade na qual se
alterou o valor do desvio padrdo de 5% a 50% - Apéndice
2 (Apéndice 2: https://www.actamedicaportuguesa.com/
revista/index.php/amp/article/view/24706/16014)]."®'° Esta

- 2024), Acta Med Port 2026 Sep;39(9):528-538

abordagem permitiu estimar a distribuicdo possivel das
proporgdes de prescrigado e identificar potenciais diferengas
relevantes entre a regido analisada e as restantes. Nao se
recorreu a métodos de corregdo para comparagdes multi-
plas, pelo que os resultados devem ser interpretados com
cautela.?” Esta analise estatistica incluiu as principais clas-
ses terapéuticas de medicamentos antidiabéticos utilizadas
no tratamento da DMT2, tendo sido excluidas da mesma as
classes com proporgdes médias de prescri¢cdo < 2% (glini-
das, glitazonas e inibidores da a-glicosidase) por reduzido
poder estatistico.

O programa estatistico utilizado foi o software R® (ver-
sdo 4.5.1), tendo sido adotado o nivel de significancia es-
tatistica de 5% (p < 0,05). Os calculos aritméticos foram
realizados através do software Microsoft Excel®.

RESULTADOS
Distribuicdo regional da prescricdo de farmacos anti-
diabéticos

Ao longo do periodo em estudo, varias classes terapéu-
ticas apresentaram uma redugao consistente na proporgéo
de prescricdo em todas as regides do pais, destacando-se
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Figura 1 — Evolugado temporal da proporgao de prescrigdo das diferentes classes terapéuticas do segmento A10 (medicamentos anti-
diabéticos) nas regides nacionais. O eixo horizontal corresponde aos anos em analise (2017 - 2024), enquanto o eixo vertical indica a
percentagem de prescrigao por regido em cada periodo (a escala apresentada em cada grafico esta adaptada a variagdo da proporcéo de
prescrigao da classe terapéutica em analise). As diferentes linhas representam as sete regides do pais (Norte, Centro, Lisboa, Alentejo,
Algarve, Madeira e Agores), sendo a linha a preto correspondente a proporgao nacional. Os dados utilizados encontram-se listados no

Apéndice 3 (Apéndice 3: https://www.actamedicaportuguesa.com/revista/index.php/amp/article/view/24706/16015).
DPP-4: dipeptidil peptidase-4; GLP-1: peptideo semelhante ao glucagon tipo 1; SGLT2: cotransportador sédio—glicose tipo 2.
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as biguanidas, iDPP-4, insulinas e sulfonilureias [Fig. 1;
Apéndice 3 (Apéndice 3: https://www.actamedicaportugue-
sa.com/revista/index.php/amp/article/view/24706/16015)],
com aumento simultaneo da utilizagdo de iISGTL2 e ar-
GLP-1. De forma global, a distribuicdo das prescri¢cdes de
antidiabéticos apresentou heterogeneidade regional, sendo
evidente uma maior concentragdo de prescrigdes nas re-
gides do Norte, Lisboa e Centro [Apéndice 3: https://www.
actamedicaportuguesa.com/revista/index.php/amp/article/
view/24706/16015); Apéndice 4 - Fig. 1 (Apéndice 4: https://
www.actamedicaportuguesa.com/revista/index.php/amp/
article/view/24706/16016)].

Apesar de se manterem como a classe terapéutica mais
prescrita ao longo do periodo analisado e em todas as re-
gides, as biguanidas apresentaram um declinio consistente
na sua proporgao de prescrigao (taxa de crescimento anual
composta de -2,3%/ano). Este padréo foi uniforme a nivel
regional, ndo se observando desvios relevantes entre re-
gides, com excecgao dos Agores, onde a proporgao de pres-
cricdo foi significativamente inferior as restantes regides
em 2024 (34,4% vs 37,5% a nivel nacional, p = 0,053). Ape-
sar da diminuigdo da proporgédo de prescrigcdo, o numero
absoluto de biguanidas prescritas aumentou em todas as
regides (crescimento médio nacional +4,7%/ano) [Apéndi-
ce 3 (Apéndice 3: https://www.actamedicaportuguesa.com/
revista/index.php/amp/article/view/24706/16015); Apéndice
4 - Fig. 2 (Apéndice 4: https://www.actamedicaportuguesa.
com/revista/index.php/amp/article/view/24706/16016)].

As sulfonilureias evidenciaram uma redugao genera-
lizada, tanto da proporgédo de prescrigdo, como da pres-
cricdo absoluta, com diferencgas ligeiras na velocidade de
decréscimo entre regides. Os iDPP-4 reduziram a sua pro-
porgéo de prescrigdo em -6,6%/ano. Apesar das diferengas
estatisticamente significativas na inclinagéo do decréscimo
anual de varias regides, o decréscimo anual encontrou-se
entre -5,3 e -7,3%. Em termos absolutos, a prescrigao desta
classe permaneceu estavel a nivel nacional, mas diminuiu
nos Agores, Alentejo, Algarve, Centro e Madeira [Apéndice
3 (Apéndice 3: https://www.actamedicaportuguesa.com/re-
vista/index.php/amp/article/view/24706/16015)].

As insulinas (humanas e analogos) registaram um de-
clinio nacional progressivo da proporgdo de prescricao
(-5,3%/ano), embora com um aumento absoluto na pres-
cricdo das mesmas [+1,5%/ano; Apéndice 3 (Apéndice 3:
https://www.actamedicaportuguesa.com/revista/index.php/
amp/article/view/24706/16015); Apéndice 4 - Fig. 2 (Apén-
dice 4: https://www.actamedicaportuguesa.com/revista/
index.php/amp/article/view/24706/16016)]. A Madeira man-
teve uma proporgéo de prescrigao inferior as restantes (em
2024: 5,5% vs 7,5% a nivel nacional, p < 0,001).

Em contraste, os iSGLT2 apresentaram o crescimento
relativo (+34,5%/ano) e absoluto (+44,1%/ano) mais acen-
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tuado. Este aumento foi observado em todas as regides,
com diferengas ligeiras na magnitude do crescimento.
Em 2024, o Alentejo apresentou propor¢des inferiores as
restantes regides (27,5% vs 29,3% a nivel nacional; p =
0,002), apesar de ter registado uma taxa de crescimento
anual superior (35,4%/ano; p < 0,001). Por outro lado, a
taxa de crescimento anual foi inferior nos Agores (+28,6%/
ano; p < 0,001), apesar de apresentar uma propor¢céo de
prescricdo semelhante a nacional em 2024.

Os arGLP-1 corresponderam a segunda classe com
maior crescimento relativo (+24,1%/ano) e absoluto
(+32,9%/ano). O aumento na proporcéo de prescrigéo foi
maior no Alentejo (+34,4%/ano; p < 0,001) e nos Acores
(+28,4%/ano; p < 0,001). O Norte apresentou a menor pro-
porcéo de crescimento anual (+21,2%/ano; p = 0,020). Os
Acores apresentaram a maior proporgao de prescricado em
2024 (7,1% vs 4,9% a nivel nacional; p < 0,001), seguida de
Lisboa (5,6%; p < 0,001). Em contraste, o Alentejo, Centro
e Madeira apresentaram proporgdes inferiores as restantes
regibes em 2024.

Na Fig. 2, apresenta-se uma representacao grafica da
evolugdo da proporgdo de prescrigdo dos iSGLT2 e dos
arGLP-1 nos distritos portugueses entre 2017 e 2024.
Nas Figs. 3 e 4 do Apéndice 4 (Apéndice 4: https://www.
actamedicaportuguesa.com/revista/index.php/amp/article/
view/24706/16016), encontra-se a representagdo grafica
estimada da evolugdo da prescricdo dos iISGLT2 e dos ar-
GLP-1 nas diferentes regides, em comparagao com o cres-
cimento nacional.

Distribuicdo da prescrigcao de farmacos antidiabéti-
cos por tipologia de instituicdo de saude

A analise da prescrigdo de medicamentos antidiabéticos
por tipologia de instituicdo de saude evidenciou padrbes
distintos entre as mesmas [Fig. 3; Apéndice 3 (Apéndice 3:
https://www.actamedicaportuguesa.com/revista/index.php/
ampl/article/view/24706/16015); Apéndice 4 - Fig. 5 (Apén-
dice 4: https://www.actamedicaportuguesa.com/revista/in-
dex.php/amp/article/view/24706/16016)].

Nos CSP, as biguanidas mantiveram-se como classe
terapéutica predominante ao longo do periodo analisado,
apesar de se verificar um declinio progressivo da propor-
¢éo de prescrigao (-1,8%/ano), representando 40,9% das
prescricdes de antidiabéticos em 2024. Em paralelo, ob-
servou-se uma redugao consistente da prescricao de sul-
fonilureias, iDPP-4 e insulinas. Globalmente, este nivel de
cuidados caracterizou-se pela maior propor¢édo de prescri-
¢ado de farmacos antidiabéticos orais, nomeadamente bi-
guanidas, iDPP-4 e sulfonilureias. Os iSGLT2 registaram
um crescimento expressivo, aumentando de 3,5% em 2017
para 28,7% em 2024 (+35,4%/ano).

Nos hospitais publicos, observou-se uma redistribuigdo
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substancial do perfil de prescri¢do. As insulinas apresenta-
ram reducédo marcada da proporgao de prescrigéo (-6,3%/
ano), representando 19,2% de todas as prescricdes em
2024. Apesar desta redugéo, os hospitais publicos mantive-
ram a maior proporgéo de prescricdo de insulinas entre os
tipos de instituicdes de saude. Em contrapartida, os iSGLT2
evidenciaram um crescimento acentuado, atingindo 34,5%
das prescrigdes em 2024. Os arGLP-1 apresentaram igual-

mente um aumento relevante (+13,6%/ano), com desacele-
racao e inversao da curva de crescimento em 2022, alcan-
¢ando 7,2% das prescrigdes em 2024.

Nas instituicbes privadas, as biguanidas mantiveram-
-se como a classe mais prescrita, apesar de um declinio
progressivo na proporgdo de prescrigao (-2,8%/ano), re-
presentando 34,7% das prescricdes de antidiabéticos em
2024. Em contraste, destacou-se 0 aumento expressivo da
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Figura 2 — Distribuicdo geografica da evolugédo da prescrigdo relativa de (A) inibidores do SGLT2 e (B) agonistas do recetor GLP-1 em

Portugal, nos anos de 2017, 2020 e 2024. As cores representam os intervalos de proporgéo de prescrigdo no periodo analisado.
GLP-1: peptideo semelhante ao glucagon tipo 1; SGLT2: cotransportador sédio—glicose tipo 2.
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prescricdo de iSGLT2 (+30,0%/ano) e arGLP-1 (+20,5%/
ano). Estes ultimos atingiram 10,4% das prescri¢cdes de an-
tidiabéticos efetuadas pelas instituigdes privadas em 2024,
correspondendo a proporgdo mais elevada entre os trés
contextos analisados. Observou-se, contudo, uma inversao
da tendéncia de crescimento a partir de 2023.

A distribuicido da prescri¢gao de antidiabéticos de acordo
com a instituicdo de origem e regido em 2024 encontra-se
representada no Apéndice 4 - Fig. 6 (Apéndice 4: https://
www.actamedicaportuguesa.com/revista/index.php/amp/
article/view/24706/16016), tendo sido predominantemen-
te efetuada nos CSP em todas as regides, variando entre
55,1% em Lisboa e 75,9% no Alentejo.

DISCUSSAO

O estudo TREND-8 REGIONS fornece uma caracteri-
zagao abrangente das tendéncias regionais e por tipologia
de cuidados de saude na prescrigdo de farmacos antidia-
béticos em Portugal entre 2017 e 2024, evidenciando uma
transformagéo progressiva do paradigma terapéutico da

DMT2, alinhada com a evolugédo da evidéncia cientifica e
das recomendacgbes internacionais. As biguanidas manti-
veram-se como a classe terapéutica mais prescrita em to-
das as regides, apesar de um declinio nacional uniforme
na proporgao de prescricdo, o que também foi registado
para os iDPP-4, sulfonilureias e insulinas. Os iSGLT2 regis-
taram o maior aumento na proporgéo de prescricdo, com
diferengas ligeiras na magnitude de crescimento entre re-
gides, atingindo 29,3% do total das prescrigbes em 2024.
Os arGLP-1 apresentaram o segundo maior aumento, mais
evidente nos Agores, representando 4,9% das prescri¢cdes
nacionais em 2024. Entre os diferentes contextos assisten-
ciais, a prescrigado de iSGLT2 e arGLP-1 aumentou de for-
ma mais acentuada nos CSP, embora, em 2024, a propor-
¢ao de prescri¢cdo de iISGLT2 tenha sido mais elevada nos
hospitais publicos (34,5%) e a de arGLP-1 nas instituicbes
privadas (10,4%).

A diminuigdo uniforme da proporgédo de prescricdo de
biguanidas em todas as regides nacionais reflete a incor-
poracao de novas classes terapéuticas, nomeadamente os
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Figura 3 — Evolugédo temporal da proporgao de prescrigdo das diferentes classes terapéuticas do segmento A10 (medicamentos antidia-
béticos), estratificada por tipo de instituicdo de cuidados de saude (cuidados de saude primarios, hospitais publicos, instituicdes privadas
e outros). O eixo horizontal corresponde aos anos em analise (2017 - 2024) e o eixo vertical indica a percentagem de prescrigao de
cada classe terapéutica em cada contexto assistencial (a escala apresentada em cada grafico esta adaptada a variagdo da proporgao
de prescricdo do contexto em analise). Os dados utilizados encontram-se listados no Apéndice 1 - Tabela 3 (Apéndice 1: https://www.

actamedicaportuguesa.com/revista/index.php/amp/article/view/24706/16013).
DPP-4: dipeptidil peptidase-4; GLP-1: peptideo semelhante ao glucagon tipo 1; SGLT2: cotransportador sédio—glicose tipo 2.
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iSGLT2 e arGLP-1, em linha com as recomendagdes in-
ternacionais que defendem a sua introdugéo precoce em
doentes com doenga cardiovascular aterosclerética, IC ou
DRC, independentemente do controlo glicémico.5?" Um es-
tudo multicéntrico recente realizado nos CSP portugueses
demonstrou a elevada carga de complica¢des micro- e ma-
crovasculares nos doentes com DMT2, com prevaléncias
de 38,1% e 19,6%, respetivamente, reforcando a justifica-
¢do para uma introdugdo mais precoce destes farmacos.?

A menor proporgéo de prescrigdo de biguanidas obser-
vada nos Agores podera estar em parte relacionada com a
maior disponibilidade e utilizagdo de arGLP-1 nesta regiéo,
particularmente a partir de 2021. Os iDPP-4 evidenciaram
um declinio consistente da propor¢ao de prescricdo em to-
das as regides, acompanhado, em algumas delas, por uma
redugdo em termos absolutos. Esta tendéncia & coerente
com a crescente preferéncia por farmacos com maior efi-
cacia glicémica e beneficios cardiorrenais adicionais, redu-
zindo o papel relativo desta classe no algoritmo terapéutico
da DMT2. O declinio relativo e absoluto de outras classes,
como as sulfonilureias, também reflete a sua substituicdo
por outras classes com perfil de segurancga favoravel.®?">
Para além disso, o decréscimo da proporgéo de prescricao
de insulinas humanas e seus analogos, apesar do aumen-
to absoluto do seu uso, pode ser um indicador de maior
capacidade de utilizagdo de terapéuticas nao-insulinicas
eficazes em fases mais precoces da doenga e que atra-
sam o inicio da insulinoterapia.”* A Madeira destacou-se
por apresentar uma proporgado consistentemente inferior
de prescricdo de insulinas ao longo do periodo analisado,
0 que podera estar relacionado com a menor prescrigao
global pelos cuidados hospitalares. Esta regido apresenta,
também, a menor percentagem de internamentos com a
diabetes como diagnéstico principal.™

Padrées semelhantes na evolugao da prescri¢gao destes
farmacos na ultima década observaram-se noutros paises,
como a Dinamarca, Australia e Franga, com uma diminui-
¢céo da prescricao de sulfonilureias e o atingimento de um
plateau na prescrigdo absoluta de iDPP-4 e insulinas.®?>%
Num estudo semelhante na populagcéo hungara, os autores
destacaram um uso consideravel de sulfonilureias (19,2%
em 2021) relacionado com politicas de reembolso, e dife-
rencas regionais no uso de insulinas relacionado com o es-
tado socioeconémico das regides - contrastando com os
resultados obtidos no presente estudo.?’

Os iSGLT2 apresentaram um crescimento relativamen-
te uniforme entre regides, sugerindo uma adogéo trans-
versal desta classe terapéutica. Em contraste, os arGLP-1
evidenciaram maior heterogeneidade regional, o que po-
derd refletir constrangimentos de abastecimento e dife-
rencas regionais na prevaléncia de obesidade. Os Acores
apresentaram a maior proporgao de prescricdo em 2024,
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cuja tendéncia de crescimento foi particularmente evidente
a partir de 2021, plausivelmente associada a uma maior
disponibilidade destes farmacos e maior prevaléncia local
de obesidade.?® Por outro lado, Lisboa e, em menor grau,
o Norte, apresentaram uma desaceleragéo do crescimento,
coincidente com o periodo de estagnacéo na disponibilida-
de destes farmacos, o que é compativel com o facto de se-
rem regides com maior prescricdo absoluta e, consequen-
temente, mais vulneraveis a constrangimentos de abaste-
cimento. Acresce que a regido de Lisboa e Vale do Tejo
apresenta a maior proporgao de utentes sem médico de fa-
milia atribuido, em crescimento desde 2019, o que podera
contribuir para uma maior prescrigdo em instituigdes priva-
das e, indiretamente, para maior utilizagdo de arGLP-1.2°°
Finalmente, o Alentejo apresentou de forma consistente
menor propor¢édo de prescrigdo tanto de iISGLT2 como de
arGLP-1, apesar de se tratar de uma regido com populagao
mais envelhecida,'**" o que podera estar relacionado com
maiores limitagdes no acesso aos cuidados de saude.

O crescimento da utilizagdo de iISGLT2 e arGLP-1 na ul-
tima década segue a tendéncia internacional, sendo de des-
tacar o aumento das despesas associadas a estes farma-
cos antidiabéticos, particularmente com os iISGLT2.9:25-27:32.33
Paises como a Hungria registam, igualmente, diferencas
regionais na prescricdo de arGLP-1, neste ultimo caso re-
lacionadas com politicas de reembolso, uma vez que estes
farmacos apenas sao comparticipados se forem prescritos
por diabetologistas.?” Em Portugal, a alteragao das indica-
¢bes para reembolso no inicio de 2026 ira provavelmente
impulsionar o alargamento da utilizacdo dos arGLP-1. Por
sua vez, a auséncia global de diferengas regionais na pres-
cricdo da maioria dos antidiabéticos podera também refletir
o sistema nacional de comparticipagéo, que tende a ate-
nuar disparidades associadas ao estatuto socioeconémico,
bem como a ampla disponibilidade destes farmacos a nivel
nacional, com a excegao ja referida dos arGLP-1.

A analise por contexto assistencial revelou perfis de
prescrigdo distintos e clinicamente coerentes. Os CSP con-
centraram a maior propor¢cédo de prescricdo de antidiabé-
ticos orais tradicionais, como biguanidas, sulfonilureias e
iDPP-4, refletindo o seu papel central na abordagem inicial
de doentes com DMT2. Embora este contexto assistencial
tenha apresentado o maior crescimento na proporgao de
prescrigdo de iSGLT2 e de arGLP-1, este padrdo podera
também sugerir alguma inércia na otimizacéo terapéutica
de doentes ja medicados com classes previamente institui-
das, e a limitagdo de uso de farmacos mais dispendiosos
pela existéncia de indicadores de qualidade em doentes
com diabetes relacionados com o custo total da medicagéao.

Os hospitais publicos apresentaram a maior proporgao
de prescricdo de insulinas, consistente com o acompa-
nhamento de doentes com doenga mais avangada, maior
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complexidade clinica e maior carga de comorbilidades que
podem limitar a introdugao de outras classes terapéuticas.*
Este contexto assistencial destacou-se também pelo maior
decréscimo na utilizagdo de iDPP-4 e maior proporgéo de
iISGLT2, particularmente a partir de 2020, possivelmente
relacionado com a sua prescrigdo por especialidades hos-
pitalares ndo envolvidas no tratamento da DMT2, como a
Cardiologia e Nefrologia, e com o tratamento de doentes
com maior prevaléncia de complicagdes cardiorrenais.’® %=
Este crescimento acentuado da prescrigdo dos iISGLT2 nos
hospitais também se verificou noutros estudos populacio-
nais.’

As instituicbes privadas evidenciaram a maior propor-
¢ao de prescrigao de arGLP-1, o que podera estar associa-
do ao tratamento concomitante da obesidade.

As tendéncias observadas neste estudo acompanham
a evolucao de alguns indicadores nacionais recentemente
reportados pelo Observatério da Diabetes e pelo Programa
Nacional para a Diabetes,'** nomeadamente a diminuigédo
do nimero de internamentos por acidente vascular cerebral
e enfarte agudo do miocardio em pessoas com diabetes
entre 2021 e 2023. Paralelamente, verificou-se uma redu-
¢céo de cerca de 14% no numero de internamentos hospi-
talares em que a diabetes constitui o diagndstico principal
desde 2017." Embora ndo seja possivel estabelecer rela-
¢cOes causais, estes dados sugerem que a adogao crescen-
te destas terapéuticas podera estar a contribuir para melho-
rias globais na saude da populacdo com DMT2.

Este estudo apresenta limitagbes inerentes a utilizagao
de dados agregados de prescricdes dispensadas. A au-
séncia de informacdo clinica e sociodemografica impede
a caracterizagdo dos doentes e a avaliagdo da adequacgao
terapéutica a perfis clinicos especificos. Por este motivo, a
informacao disponivel ndo permite discriminar a proporgéo
de prescrigdes realizadas por outras indicagbes além da
DMT2, nomeadamente IC, DRC, diabetes mellitus tipo 1
e pré-diabetes. As unidades analisadas no estudo corres-
pondem ao numero de embalagens dispensadas e néo re-
fletem a duragéo do tratamento nem o nimero de doentes
tratados. Entre diferentes apresentagbes do mesmo medi-
camento podem existir discrepancias no numero de unida-
des por embalagem (i.e., 56 ou 60 unidades), assim como
variagdes posoldgicas. Para uniformizagédo, considerou-se
que cada embalagem corresponderia, em média, a um més
de tratamento, com excegdo do dulaglutido, para o qual foi
assumida uma duragdo média de 15 dias.

Por fim, devido a natureza dos dados e ao propésito
descritivo deste artigo, os métodos estatisticos utilizados
consistiram somente em formas adicionais de realgar varia-
¢Oes e diferengas entre as regides analisadas, sendo con-
siderados meramente exploratérios. A utilizagdo de obser-
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vagOes simuladas provenientes de uma distribuicdo normal
constitui uma limitagdo, uma vez que o desvio padrao usa-
do (20% da proporg¢ao) foi definido com base numa analise
de sensibilidade, com o objetivo de minimizar simultanea-
mente falsos positivos e falsos negativos. Adicionalmente,
0 uso de modelos de regressao linear em dados que po-
derdo nao apresentar um comportamento linear podera ter
contribuido para que alguns declives ndo correspondam ao
comportamento dos dados originais.

Apesar destas limitagdes, este estudo beneficia da utili-
zagao de dados de prescrigdes efetivamente dispensadas,
refletindo com maior precisao a terapéutica adquirida pelos
doentes. A elevada representatividade e cobertura da base
de dados, confere elevada capacidade de generalizagao
dos resultados. Além disso, a analise de dados recentes ao
longo de um periodo de oito anos permite uma caracteriza-
¢ao robusta e atualizada das tendéncias de prescri¢cdo de
antidiabéticos.

CONCLUSAO

O estudo TREND-8 REGIONS demonstrou que, entre
2017 e 2024, os padrdes de prescricao de farmacos an-
tidiabéticos em Portugal evoluiram de forma consistente
com as recomendagdes internacionais nas diferentes re-
gides e tipologias de instituicdbes de saude. Observou-se
uma redugéo uniforme da proporgéo de prescrigdo de bi-
guanidas, sulfonilureias, iDPP-4 e insulinas, tanto a nivel
regional como entre as diferentes instituigdes de saude, em
paralelo com um aumento sustentado da utilizagdo de iS-
GLT2 e arGLP-1.

Os iSGLT2 apresentaram um crescimento relativamen-
te uniforme entre regides, particularmente acentuado nos
CSP e hospitais publicos, possivelmente associado a sua
prescrigdo para indicagdes cardiorrenais adicionais. Por
sua vez, os arGLP-1 evidenciaram um crescimento com
marcada heterogeneidade regional, destacando-se maior
proporgado de prescrigdo nos Agores e Lisboa, bem como
em instituicdes privadas e cuidados hospitalares. Estas di-
ferencas sugerem a influéncia de fatores adicionais, como
a disponibilidade dos farmacos, caracteristicas demografi-
cas regionais e padrdes de acesso aos cuidados de saude.

Estes resultados reforgam a importancia das estraté-
gias integradas de implementagéo e monitorizagédo das re-
comendagbes clinicas, permitindo acompanhar a evolugao
da pratica clinica, e identificar desigualdades regionais e
oportunidades de melhoria no acesso equitativo a novas
terapéuticas. Embora os dados apontem para melhorias
nos resultados em saude associados a diabetes, sdo ne-
cessarios estudos adicionais para avaliar o impacto destas
mudangas terapéuticas nos desfechos clinicos da popula-
¢éo portuguesa.
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ABSTRACT

Fibrotic interstitial lung diseases are chronic, often progressive conditions that have a substantial impact on patients’ quality of life. We conducted a
prospective observational cross-sectional study including 44 outpatients with fibrotic interstitial lung diseases, assessing anxiety, depression, symptom
burden, and quality of life using validated patient-reported outcome measures. Clinically significant anxiety and depression were present in 34.1% and
43.2% of patients, respectively. Psychological distress was associated with greater dyspnea severity and poorer self-perceived health status, although
not with lung function parameters. These findings highlight the high prevalence and likely under-recognition of psychological distress in these patients,
and support the routine integration of systematic mental health assessment into fibrotic interstitial lung diseases care pathways.

Keywords: Idiopathic Pulmonary Fibrosis; Psychological Distress; Quality of Life

RESUMO
As doengas pulmonares intersticiais fibréticas séo entidades croénicas e frequentemente progressivas, com um impacto significativo na qualidade de
vida. Realizdmos um estudo observacional prospetivo, incluindo 44 doentes em regime de ambulatério, com o objetivo de avaliar a ansiedade, depres-
séo, carga sintomatica e qualidade de vida através de instrumentos validados. Verificou-se a presenca de ansiedade e depresséo clinicamente signifi-
cativas em 34,1% e 43,2% dos doentes, respetivamente. O sofrimento psicolégico associou-se a uma maior gravidade da dispneia e a pior percegdo do
estado de saude, sem associagdo com parametros funcionais respiratérios. Estes resultados evidenciam a elevada prevaléncia e provavel subdiagnés-

tico do sofrimento psicolégico nesta populagéo, reforgando a importancia da sua avaliagéo sistematica na pratica clinica.
Palavras-chave: Fibrose Pulmonar Idiopatica; Qualidade de Vida; Sofrimento Psicolégico

Fibrotic interstitial lung diseases (ILD) are chronic and
often progressive conditions that pose challenges extend-
ing beyond respiratory impairment.’ Prognostic uncertainty
related to the unpredictable course of disease, physical
limitations and loss of autonomy frequently leading to social
isolation, sleep disturbance, and treatment burden may sig-
nificantly affect patients’ psychological well-being and qual-
ity of life (QoL).?

Even though previous studies have reported high preva-
lence rates of anxiety (21% - 60%) and depression (14%
- 57%) among patients with fibrotic ILD,* these dimensions
remain insufficiently addressed in routine clinical care. Pa-
tient-reported outcome measures (PROMs) may provide
valuable insights into these less visible but clinically rele-
vant aspects of disease burden and contribute to a more
holistic approach to ILD care.

The aim of this study was to assess psychological dis-
tress and quality of life in patients with fibrotic ILD and to
explore clinical, functional and sociodemographic factors
associated with anxiety and depression.

We conducted a multicenter prospective observational
study including adult outpatients with fibrotic ILD followed
at two hospitals. Diagnosis was established through multi-
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disciplinary discussion in accordance with the International
American Thoracic Society/European Respiratory Society
(ATS/ERS) recommendations.*

Eligible patients had a diagnosis of fibrotic ILD con-
firmed by high-resolution computed tomography and/or
lung biopsy, were aged = 18 years, and provided written
informed consent. Patients with previously diagnosed psy-
chiatric disorders, active malignancy, severe cardiac, renal
or hepatic disease, or cognitive impairment were excluded.
These criteria were assessed through review of electronic
medical records and, when necessary, confirmed by patient
self-report.

Psychological distress and QoL were assessed using
validated PROMs: the Hospital Anxiety and Depression
Scale (HADS), the EQ-5D-5L (including EQ-VAS), and the
Patient Global Impression of Severity (PGIS) for dyspnea
and cough.

The primary objective was to assess the prevalence of
anxiety and depression and their impact on quality of life.
Secondary objectives included the identification of clinical,
functional and sociodemographic factors associated with
emotional burden.

Clinically significant anxiety and/or depression were
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defined as HADS subscale scores = 8, in accordance with
established cut-offs.> Demographic, clinical, and functional
data were collected from medical records.

Forty-four patients were included, predominantly male
(81.8%), with a mean age of 67.4 years. Idiopathic pulmo-
nary fibrosis was the most frequent diagnosis (45.5%). The
EQ-5D-5L dimensions revealed moderate to severe limita-
tions in mobility in 38.6% of patients, in usual activities in
34%, and in pain/discomfort in 22.7%.

The HADS questionnaire showed that clinically signifi-
cant anxiety was identified in 34.1% of patients and depres-
sion in 43.2% (Fig. 1A). Table 1 illustrates baseline charac-
teristics according to the presence of anxiety or depression.

Overall self-perceived health status was impaired, with
a mean EQ-VAS score of 56.9 £ 20.8. Patients with anxi-
ety and depression showed a trend towards lower EQ-VAS
scores, although differences did not reach statistical signifi-
cance (p = 0.51). However, patients with clinically significant
depression reported significantly lower EQ-VAS values com-
pared with those without depressive symptoms (p = 0.05).

Patients with concomitant anxiety and depression re-
ported significantly greater dyspnea severity on the PGIS
scale (p = 0.03) (Fig. 1B), longer duration of fibrotic ILD (p =
0.04), and longer exposure to antifibrotic therapy (p = 0.03).

No significant differences were observed between
groups regarding demographic characteristics, lung func-
tion, ILD subtype, oxygen therapy, immunosuppressive
treatment, pulmonary rehabilitation, or history of exacerba-
tions, findings that should be interpreted considering the
limited sample size.

In this real-world cohort, psychological distress was
highly prevalent and associated with greater symptom bur-
den and poorer perceived health status, reinforcing the mul-

(A 0

HADS-D 25 14 3
HADS-A 29 5 7
Normal Mild Moderate M Severe

No anxiety and depression

tidimensional impact of fibrotic ILD.

These findings are consistent with previous studies re-
porting high rates of anxiety and depression in ILD,?* high-
lighting that these conditions remain under-recognized and
potentially under-treated in clinical practice. Importantly, the
absence of association with lung function parameters un-
derscores the limitations of relying solely on physiological
measures to assess disease burden, highlighting the dis-
sociation between physiological impairment and patient-
perceived disease burden.

Similar findings have been described in other chronic re-
spiratory diseases, such as chronic obstructive pulmonary
disease, where PROMs provide complementary informa-
tion beyond spirometry and contribute to a more patient-
centered approach to care.®

The association between psychological distress, longer
disease duration and greater exposure to antifibrotic ther-
apy likely reflects cumulative disease burden rather than a
direct treatment effect. These relationships may also reflect
the psychological impact of living with a chronic and pro-
gressive disease, although causality cannot be established.

Our findings support the need to systematically integrate
mental health assessment into ILD care pathways and rein-
force the importance of multidisciplinary approaches aimed
at improving overall patient well-being.

This study has several limitations, including the small
sample size, potential selection bias related to outpatient
recruitment, and its observational prospective cross-sec-
tional design, which precludes causal inference.

Future research should focus on longitudinal as-
sessmentof psychological distress, the role of antifibrot-
ic therapy, and the impact of targeted multidisciplinary
interventions.

PGIS - Shortness of breath

All

[a0]
o
S
I
Anxiety and depression
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Figure 1 — Psychological distress and symptom burden in patients with pulmonary fibrosis. (A) Distribution of depression (HADS-D) and
anxiety (HADS-A) severity levels among the study population, categorized as normal (0 - 7), mild (8 - 10), moderate (11 - 14), and severe
(15 - 21). Clinically significant depression and anxiety (HADS = 8) were present in 43.2% and 34.1% of patients, respectively. (B) PGIS for
dyspnea, graded from 0 (no dyspnea) to 5 (very severe dyspnea), according to psychological distress status. Patients with concomitant
anxiety and depression reported significantly greater dyspnea severity compared with those without psychological symptoms (p = 0.03).

HADS: Hospital Anxiety and Depression Scale; PGIS: patient global impression of severity.
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Table 1 — Baseline characteristics according to the presence of anxiety or depression (section 1 of 2)

Characteristic No:-:nz);iety Ann:i;e;y p-value Non-(ri]ef;esssion De;;r:s:gion p-value
Age (years), mean + SD 73.0£79 67.1+14.0 0.08 71598 70.3+£11.9 0.71
Male sex, n (%) 25 (86.2) 11 (73.3) 0.29 22 (88) 14 (73.7) 0.26
BMI (kg/m?), mean + SD 25.7+4.2 26.9+3.0 0.33 26.4+38 25.8+3.8 0.59
Smoking status, n (%)

Current smoker 0 2 (13.3) 0 2 (10.5)

Previous smoker 19 (65.5) 9 (60)  0.13 18 (72) 10 (52.6) 0.17

Non-smoker 10 (345) 4 (26.7) 7 (28) 7 (36.8)
Smoking burden (packs-years), mean + SD 19.5+19.6 25.2+21.3 0.38 21.3+20.8 21.5+19.7 0.97
Lung Function (% pred), mean + SD

FvC 79.8+£16.9 758 +£17.9 0.47 78.8+16.5 78.0+18.4 0.88

DLCO 52.1+£13.0 51.5+15.1 0.89 52.9+13.7 50.7 £ 13.8 0.60

6MWD 740+21.5 70.3+23.3 0.63 76.3+21.1 67.3+22.8 0.22
Educational level, n (%)

Primary education 19 (65.5) 8 (53.3) 17 (68) 10 (52.6)

Secondary education (6.9) 3 (20) 0.42 1 (4) (21.2) 0.20

University degree (27.6) 4 (26.7) 7 (28) 5 (26.3)
Underlying ILD diagnosis, n (%)

FPI 15 (51.7) 5 (33.3) 12 (48) 8 (42.1)

HP 9 (31) 4 (26.7) 9 (36) 4 (21.1)

NSIP 1 (34) 2 (13.3) 1 (4) 2 (10.5)

CTD-ILD 1 (34) 1 (67) 0 2 (10.5)

CPFE 1 (3.4) 1 (6.7) 062 1 (4) 1 (5.3) 0-50

FPF 1 34) 1 (67) 1 (4) 1 (5.3)

Unclassifiable PF 1 (34) 0 1 (4) 0

Sarcoidosis 0 1 (6.7) 0 1 (5.3)
:1:;?::?' 3;‘)"9 LEoClErres B el ) 40 60) 47  (53)  0.31 43 (59) 47 (53) 0.6
Definite or probable UIP Pattern, n (%) 20 (68.9) 7 (46.7) 0.40 16 (64) 11 (57.9) 0.61
Antifibrotic therapy, n (%) 25 (86.2) 10 (66.7) 0.13 21 (84) 14 (73.7)  0.40
;"e‘:;a‘r’]“(lg"éi)ﬁbr°“° therapy (months), 21 (420) 34 (730) 022 135  (33) 37  (60) 022
Immunosuppressive therapy, n (%) 14 (48.3) 7 (46.7) 0.92 12 (48) 9 (47.4) 0.96

(Tr:;itirs‘)"mm”;‘jj’i‘:s‘zggss've WETEy 33 60) 46  (58) 028 38 (82) 39 (70) 032
LTO (no.), median (IQR) (6.9) 2 (13.3) 0.48 (4) (15.8)  0.18
AOT (no.), median (IQR) (20.7) 3 (20)  0.96 4 (16) 5 (36.3)  0.40
Respiratory rehabilitation (< 1 year), n (%) (24.1) (33.3) 0.52 (32) (21.1) 0.72
:'L‘zs}?e':‘:')”:t(';'; due to exacerbation 4 (138) 1 (67) 048 3 (12) 2 (105 089
CV Comorbidities (no.), median (IQR) 3 2) 2 (3) 0.08 3 (2.0) 2 3) 0.08

(Table 1 continues next page)
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BMI: body mass index; FVC: forced vital capacity; DLCO: diffusing capacity of the lungs for carbon monoxide; 6BMWD: 6-minute walk distance; ILD: interstitial lung disease; FPI: idiopathic pulmonary
fibrosis; HP: hypersensitivity pneumonitis; NSIP: nonspecific interstitial pneumonia; CTD-ILD: connective tissue disease—associated interstitial lung disease; CPFE: combined pulmonary fibrosis and
emphysema; FPF: familial pulmonary fibrosis; UIP: usual interstitial pneumonia. LTO: long-term oxygen; AOT: ambulation oxygen therapy; CV: cardiovascular
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Table 1 — Baseline characteristics according to the presence of anxiety or depression (section ACKNOWLEDGMENTS
2 of 2)

‘ The authors declare that genera-

| o Both anxiety  Neither anxiety tive artificial intelligence tools (e.g.,

‘Characterlstlc and dnefr1ezssmn nor dnegrgzssmn p-value ChatGPT, OpenAl) were used to as-

: sist in language editing and format-

‘Age (years), mean + SD 67.5+13.9 72.3+9.0 0.22 ting, under the supervision of the au-

| Male sex, n (%) 8 (66.7) 19 (86.4) 0.1 thors. All scientific content was con-

| BMI (kg/m?), mean + SD 26.7 +3.3 26.2+4.0 0.54 ceived and validated by the authors.

! Smoking status, n (%)

| Current smoker 2 (16.7) 0 AUTHOR CONTRIBUTIC_)NS

| . MJM: Study conception and de-

| Previous smoker 6 (50) 15 (68.2) 013 sign, data collection, development

| Non-smoker 4 (33.3) 7 (31.8) and implementation of question-

! Smoking burden (packs-years), mean + SD 23.5+20.1 19.8+20.3 0.68 naires, writing of the manuscript.

: Lung Function (% pred), mean + SD . MS: IrTI.pIement.ation of question-

| FVC 745+ 18.9 78.5 + 16.9 0.54 nalrets, critical review of the manu-
script.

: DLCO 50.9:+154 527+136 0.72 ALF, NM: Data interpretation, criti-

| 6MWD 67.7£259 7594222 0.38 cal review of the manuscript.

| Educational level, n (%) IN: Study conception and design,

| Primary education 5 (41.7) 14 (63.6) data collection and interpretation, crit-

| Secondary education 3 (25) 1 (45) 0.8 ical review of the manuscript.

\ Uiy deares 4 (33.3) 7 (31.8) . All authors ?pproved the final ver-

! sion to be published.

| Underlying ILD diagnosis, n (%)

| FPI 4 (33.3) 1 (500 PROTECTION OF HUMANS AND

I HP 3 (25) 8 (36.4) ANIMALS

! NSIP 1 (8.3) 0 The authors declare that the pro-

: CTD-ILD 1 (8.3) 0 cedures wgre foIIowed. according to

| CPFE 1 8.3) 1 5) 0.41 th? .regulatlons establlsheq by the

‘ Clinical Research and Ethics Com-

| FPF 1 (83) 1 (4-5) mittee and to the Helsinki Declaration

| Unclassifiable PF 1 (8.3) 1 (4.5) of the World Medical Association up-

| Sarcoidosis 0 1 (4.5) dated in October 2024.

| Duration since ILD diagnosis (month), 465 (60) 36 ©1) 0.04

| median (IQR) DATA CONFIDENTIALITY

| Definite or probable UIP Pattern, n (%) 6 (50) 15  (68.1)  0.77 The authors declare having fol-
| Antifibrotic therapy, n (%) 8  (66.7) 19  (86.4) 0.18 'OWekd the protocols 'r:j use at their
I e working center regarding patients’
Time on antifibrotic thera months), o

| median (IQR) Py ( ) 47 (75) 13.5 (36) 0.03 data publication.

|

Immunosuppressive therapy, n (%) 6 (50) 11 (50) 1.00

| Time on immunosuppressive therapy CONFLICTS OF INTEREST
‘ .
 (months), median (IQR) 39.5 (65) 325 (66)  0.46 The authors have no conflicts of

interest to declare.

|LTO (no.), median (IQR) 2 (16.7) 1 (45) 023

| AOT (no.), median (IQR) 3 (25) 4 (182)  0.65 FUNDING SOURCES

: Respiratory rehabilitation (< 1 year), n (%) 3 (25) 6 (27.3) 088 This research received no specific
| Hospitalizatioon due to exacerbation 1 (8.3) 3 (13.6) 069 gran.t from any fu.nding agency in thg
| (<1 year), n (%) public, commercial, or not-for-profit
| CV Comorbidities (no.), median (IQR) 1.5 3) 3 2) 0.07 sectors.

BMI: body mass index; FVC: forced vital capacity; DLCO: diffusing capacity of the lungs for carbon monoxide; 6MWD:
6-minute walk distance; ILD: interstitial lung disease; FPI: idiopathic pulmonary fibrosis; HP: hypersensitivity pneumonitis; NSIP:
nonspecific interstitial pneumonia; CTD-ILD: connective tissue disease—associated interstitial lung disease; CPFE: combined
pulmonary fibrosis and emphysema; FPF: familial pulmonary fibrosis; UIP: usual interstitial pneumonia. LTO: long-term oxygen;
AOT: ambulation oxygen therapy; CV: cardiovascular
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Diagnostic Performance of the Cancer Ratio in Malignant Pleural Effusion in
Combination with the Light’s Criteria

Desempenho Diagnéstico do Racio de Cancro no Derrame Pleural Maligno em
Combinagao com os Critérios de Light
Maria Jodo CAVACO ®[<", Sofia FONTAO ALVES ', Catarina SILVA®", Sofia PIMENTEL ©®", Luis MATEUS ®1,

Carina ROLO SILVESTRE @', Joana FERRA ©', Daniel DUARTE ®', Carla CARDOSO @, Paula RAIMUNDO ® ', Teresa FALCAO ©'
Acta Med Port 2026 Sep;39(9):544-546 - htips://doi.org/10.20344/amp.24234

ABSTRACT

The cancer ratio (CR), defined as serum lactate dehydrogenase to pleural fluid adenosine deaminase ratio (sSLDH/pADA), has emerged as a diagnostic
marker for malignant pleural effusion (MPE). However, previous studies have primarily compared MPE with exudative effusions, excluding transudates.
The aim of this study was to determine the diagnostic accuracy of CR in differentiating MPE from benign pleural effusions (BPE), including both exudates
and transudates. An observational analysis was conducted on patients with pleural effusion (PE) evaluated in a Portuguese center between January 2017
and August 2025. Diagnostic accuracy was assessed using receiver operating characteristic curves and area under the curve (AUC) analysis. Of the 423
PE evaluated, 154 (36.4%) were MPE and 269 (63.6%) were BPE, including 82 transudates, 159 true benign exudates (TBEPE) and 28 PE misclassified
as exudates. Significantly higher CR levels were observed in MPE than in BPE (p < 0.001). When comparing MPE with TBEPE, a CR threshold of 20
yielded an AUC of 0.90, with 76.0% sensitivity and 93.1% specificity. The inclusion of misclassified exudative BPE and transudates reduced diagnostic
accuracy (AUC 0.86/0.73, respectively). In conclusion, a CR > 20 is highly predictive of malignancy etiology. Accurate pre-classification according to the
Light's criteria is essential to preserve the diagnostic validity of this biomarker.

Keywords: Biomarkers; Exudates and Transudates; Pleural Effusion, Malignant/diagnosis

RESUMO

O cancer ratio (CR), definido como o racio entre a lactato desidrogenase sérica e a adenosina desaminase pleural (sLDH/pADA), tem emergido como
marcador diagnostico de derrame pleural maligno (DPM). No entanto, estudos anteriores compararam principalmente o DPM com derrames exsudati-
vos, excluindo os transudatos. Este estudo teve como objetivo determinar o valor diagnéstico do CR na diferenciagdo entre DPM e derrames pleurais
benignos (DPB), incluindo exsudatos e transudatos, através da analise observacional de doentes com derrame pleural avaliados num centro portugués
entre janeiro de 2017 e agosto de 2025. A precis&o diagnostica foi definida através de curvas ROC e andlise da area sob a curva (AUC). Dos 423 derra-
mes estudados, 154 (36,4%) eram malignos e 269 (63,6%) eram benignos, incluindo 82 transudatos, 159 exsudatos verdadeiramente benignos (EVB)
e 28 exsudatos mal classificados. Observaram-se niveis de CR mais elevados nos DPM do que nos DPB (p < 0,001). Comparando DPM com EVB, um
CR > 20 apresentou AUC de 0,90, sensibilidade de 76,0% e especificidade de 93,1%. A inclusdo de DPB exsudativos mal classificados e transudatos re-
duziu a precisao diagnéstica (AUC 0,86/0,73, respetivamente). Em conclus&o, um CR > 20 é altamente preditivo de etiologia maligna. A pré-classificagdo
correta segundo os critérios de Light é essencial para preservar a validade diagndstica deste biomarcador.

Palavras-chave: Biomarcadores; Derrame Pleural Maligno/diagnéstico; Exsudatos e Transudatos

Pleural effusion (PE) is associated with more than six-
ty-five recognized causes, including malignant (MPE) and
benign (BPE) diseases.' Management of PE is usually initi-

tic marker for MPE, with a sensitivity of 98% and specificity
of 94% at a cut-off level of > 20.° Two meta-analyses have
confirmed that CR possesses high diagnostic accuracy for

ated after determining its transudative or exudative nature
according to the Light’s criteria.? Misclassification of tran-
sudates can occur in 20% of these cases, namely in heart
failure after diuretic therapy.® Although cytology of PE and
pleural biopsy remain the gold standards for diagnosing
MPE, their diagnostic accuracy is limited by factors such
as low sensitivity, inter-observer variability, procedural inva-
siveness, and prolonged turnaround times.* In recent years,
efforts have been made to find practical, inexpensive and
universally applicable biomarkers to aid in the diagnosis of
MPE.

In 2016, Vera et al proposed the cancer ratio (CR), de-
fined as serum lactate dehydrogenase (sLDH) to pleural flu-
id adenosine deaminase ratio (pADA), as a useful diagnos-
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MPE; however, the optimal cut-off values reported varied,
and the control groups typically comprised of tuberculous
and parapneumonic PE, with transudates and other benign
exudative PE (BEPE) were usually excluded.®” The aim of
this study was to assess the diagnostic accuracy of the CR
in the diagnosis of MPE when compared with true benign
exudative PE (TBEPE) and to evaluate the effect of includ-
ing misclassified exudative PE and transudates in its accu-
racy.

This is an observational study of adult patients with PE
who underwent thoracocentesis at Unidade Local de Saude
do Oeste (ULSO) between January 2017 and August 2025.
Until December 2020, the study was retrospective and in-
cluded patients (35%) who had complete data including
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sLDH and pADA. Patients with an inconclusive final diag-
nosis (n = 5) or incomplete laboratory data (n = 7) were
excluded. From 2021, the study was prospective and all pa-
tients were consecutively recruited (65%). Written informed
consent was obtained from all patients for the analysis and
publication of their anonymized data in scientific research.
This study was approved by ULSO’s Ethics Committee (No.
28/CES/2021).

Plural effusions were classified as transudates or exu-
dates according to the Light’s criteria. Exudative effusions
were considered misclassified transudates when the dif-
ference between serum and PE protein concentrations ex-
ceeded 3.1 g/dL and the serum to PE albumin gradient was
greater than 1.2 g/dL, provided that the clinical etiology was
concordant.

Statistical analysis was performed using SPSS Statis-
tics®, Version 29. A p-value below 0.05 was considered sta-
tistically significant. The Mann-Whitney test was used for
comparison of the CR between groups. The diagnostic per-
formance of CR was analyzed using the receiver operating
characteristic (ROC) curves and the area under the curve
(AUC) as a measure of accuracy. The best cut-off values
were found using the Youden index.

Of the 423 patients evaluated, the majority were male (n
= 253, 59.8%), with a mean age of 70.1 + 17.0 years. About
one third of the PE were malignant (n = 154, 36.4%, Fig. 1).
The remaining benign PE included 82 transudates (19.4%),
159 true exudates (37.6%, TBEPE) and 28 transudates
misclassified as exudates (6.6%) (Appendix 1: https://www.
actamedicaportuguesa.com/revista/index.php/amp/article/
view/24234/15964). Cancer ratio levels were significantly
higher in patients with MPE than in patients with BPE (U
11028, Z-8.0, p < 0.001), BEPE (U 3987, Z-11.5, p < 0.001)
and TBEPE (U 2577, Z -12.1, p < 0.001).

The best cut-off value found was > 20, with an AUC of
0.90 [95% CI 0.86 - 0.93 (Fig. 2)], a sensitivity of 76.0%
and a specificity of 93.1% when comparing MPE to
TBEPE [Appendix 1, Table 1 (Appendix 1: https://www.
actamedicaportuguesa.com/revista/index.php/amp/article/
view/24234/15964)].

When misclassified exudative benign pleural effusions
(BEPE) and transudative benign pleural effusions (BPE)
were included, the optimal cut-off value remained un-
changed; however, diagnostic accuracy declined, with low-
er AUC values (0.86 and 0.73, respectively) and reduced
specificity (88.2% and 68.9%, respectively). No significant
differences were found between the results of the patients
whose data was retrospective or prospectively collected.

There is a clear need for non-invasive, rapid, and cost-
effective biomarkers to support the diagnosis of MPE. In
patients with undiagnosed effusions, routine blood and PE
biochemical tests, including measurements of pADA and
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Figure 1 — Distribution of cancer ratio levels according to pleural
effusion classification. Data based on the analysis of 423 pleural
effusion cases collected between January 2017 to August 2025.
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Figure 2 — ROC curve analysis and diagnostic accuracy of cancer
ratio (CR) in differentiating malignant pleural effusion (MPE) from
benign etiologies. Using the optimal cut-off of CR > 20, the compar-
ison between MPE and true benign exudate (TBEPE) yielded an
area under the curve (AUC) of 0.90 (76.0% sensitivity; 93.1% spec-
ificity). Accuracy decreased with the inclusion of broader groups:
the AUC dropped to 0.86 for benign exudates (BEPE) and to 0.73
when including all benign pleural effusions (BPE), with a corre-
sponding decline in specificity (88.2% and 68.9%, respectively).
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sLDH, are already widely available. Our findings suggest
that the CR is a valuable biomarker for differentiating MPE
from other forms of PE, achieving an AUC of 0.90, and may
therefore contribute to earlier diagnosis and management.

A key strength of this study is its real-world design. Un-
like many previous analyses, this dataset represents an
unselected cohort of patients evaluated in routine clinical
practice, including both transudates and exudates misclas-
sified by the Light's criteria. Moreover, no restrictions were
applied regarding the underlying benign exudative etiolo-
gies, enhancing the generalizability of these findings.

The sensitivity observed in our cohort was lower than
that reported in previous studies. This discrepancy may be
partly explained by the lower cut-off values adopted in some
studies. Nonetheless, several pathophysiological mecha-
nisms may also contribute to this finding. On the one hand,
concomitant or recent inflammatory processes can result in
modest elevations of pADA, thereby reducing the CR and
falsely suggesting a BPE. Conversely, sLDH may be only
modestly elevated in patients with a limited tumour burden
or indolent malignancies, in whom systemic inflammation
and tissue turnover remain minimal. Collectively, these fac-
tors emphasize the need for cautious, context-dependent
interpretation of CR values and their integration into the
broader clinical and biochemical assessment.

This study has several limitations. First, it was conduct-
ed at a single center, which may limit the external validity of
the findings. Second, in order to maximize sample size, a
proportion of retrospectively enrolled patients was included;
although no statistically significant differences were identi-
fied in this subgroup, the possibility of selection bias cannot
be fully excluded. Third, the analysis considered MPE as
a single entity, without subgroup-analyses according to tu-
mor etiology or stage, which may have obscured important
biological variations. Further validation in larger, preferably
multicenter, prospective studies is therefore required.

In conclusion, a CR > 20 seems to be a practical and
accessible biomarker for MPE, reaching its full diagnostic
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potential when integrated with the Light’s criteria in the dif-
ferentiation of purely exudative effusions. These findings
support the CR as a valuable adjunct to standard biochemi-
cal evaluation in the diagnostic assessment of PE.
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ABSTRACT

Congenital pulmonary airway malformations (CPAMs), according to the Stocker classification, comprise five types, two of which are non-cystic in nature
(types 0 and 3) whereas the others present as cystic lung lesions (types 1, 2 and 4). While there is consensus that symptomatic lesions should be man-
aged surgically, the asymptomatic cases are more problematic in terms of therapeutic intervention. The dilemma is further complicated by CPAM types
1 and 4 and their preneoplastic potential. In the case of CPAM type 1, there are reports of lipidic adenocarcinoma arising from the mucinous component.
Type 4 has been equated to type | or cystic pleuropulmonary blastoma (PPB), a proposition that has been challenged in the past. Pleuropulmonary blas-
toma is associated with a heterozygous germline or somatic variants in DICER1. It was recognized that the earliest stage of the sarcomatous progression
of PPB was a multicystic lesion in the periphery of the lung whose architectural features were identical to CPAM type 4. This narrative review addresses
key aspects of the pathogenetic and diagnostic issues of type | PPB/CPAM type 4, as well as the association of DICER1 and PPB, offering valuable
insights for pediatricians and clinicians caring for young adults who are impacted by the presence of a germline DICER1 variant.

Keywords: Child; Cystic Adenomatoid Malformation of Lung, Congenital; Germ-Line Mutation; Pulmonary Blastoma/genetics; Ribonuclease lll/genetics

RESUMO

As malformagdes congénitas das vias aéreas pulmonares (MCVAP), segundo a classificagdo de Stocker, sdo representadas por cinco tipos, dos quais
dois sao de natureza nao cistica (tipos 0 e 3), enquanto os restantes apresentam-se como lesdes pulmonares cisticas (tipos 1, 2 e 4). Embora exista
consenso quanto a abordagem cirdrgica das lesdes sintomaticas, os casos assintomaticos colocam maiores dificuldades no que diz respeito a interven-
céo terapéutica. O dilema torna-se ainda mais complexo com as MCVAP tipos 1 e 4, devido ao seu potencial preneoplasico. No caso da MCVAP tipo 1,
ha relatos de adenocarcinoma lipidico originado a partir do componente mucinoso. A MCVAP tipo 4 foi equiparada ao blastoma pleuropulmonar (BPP)
quistico ou tipo |, uma hipétese que ja foi contestada no passado. O BPP esta associado a variantes heterozigéticas germinativas ou somaticas no gene
DICER1. Foi reconhecido que o estadio mais precoce da progresséo sarcomatosa do BPP corresponde a uma lesdo multicistica localizada na periferia
do pulmao, cujas caracteristicas arquitecténicas sao idénticas as da MCVAP tipo 4. Esta revisdo narrativa aborda aspetos-chave das questoes patoge-
néticas e de diagnostico do BPP tipo I/MCVAP tipo 4, bem como a associagéo entre DICER1 e BPP, oferecendo informagdes valiosas para especialistas
em pediatria e clinicos que acompanham jovens adultos afetados pela presenga de variantes germinativas no gene DICER1.

Palavras-chave: Blastoma Pulmonar/genética; Crianca; Malformagao Adenomatoide Quistica Congénita do Pulmao; Mutagdo em Linhagem Germina-
tiva; Ribonuclease lll/genética

INTRODUCTION

Congenital pulmonary airway malformation (CPAM), for-
merly known as congenital cystic adenomatoid malforma-
tion, is a rare developmental anomaly of the lower respira-
tory tract, with an incidence rate ranging between 1:8300
- 35 000 newborns.™ Currently, prenatal ultrasound and
magnetic resonance imaging (MRI) enable the diagnosis
and characterization of the lesion before birth.*

The original classification of CPAMs encompassed five
distinctive types (types 0 to 4), based on histopathological
features and their proposed site of origin along the tracheo-
bronchial tree.”® With the recognition that CPAM type 4 is, in
fact, pleuropulmonary blastoma (PPB) type l/Ir, the level of
concern has been heightened since the cystic stage has the
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potential to progress to the partially cystic and solid (PPB
type 1) or purely solid mass (PPB type lll), which are highly
aggressive neoplasms. Pleuropulmonary blastoma is the
most common primary malignant neoplasm of the lung in
childhood.®-"

Given that PPB types | and Ir (“regressed type I”) and
CPAM often cannot be definitively distinguished from one
another solely on clinical presentation and imaging, the
associated risk of overt malignancy in childhood poses
substantial challenges for the clinician in determining the
optimal timing for surgical resection.''* There is broad con-
sensus that symptomatic cystic lung lesions should be sur-
gically resected, typically shortly after birth."'> However, the
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management of the asymptomatic cystic lesion remains an
unresolved question, and the risks associated with surgical
resection must be carefully weighed against those of con-
servative management.’®

Pathogenic/likely pathogenic (P/LP) variants in the
DICER1 gene have been identified in over 70% of patients
across all three types of PPB.""-"* DICERT1 is inherited in
an autosomal dominant pattern with variable penetrance
and is linked to several other neoplastic and non-neoplastic
conditions.??" Identifying children with cystic lung lesions
who have P/LP variants in the DICER1 gene and are at an
increased risk of developing malignant tumors is of critical
importance, as it enables a more cautious and vigilant ap-
proach in managing the asymptomatic cystic lung lesion.?-*

Despite substantial scientific advancements and in-
creasing clinical experience over the past two decades,
significant controversy persists regarding the follow-up and
genetic evaluation of asymptomatic cystic lung lesions in-
cluding CPAM." The aim of this narrative review is to syn-
thesize current knowledge concerning the management
of asymptomatic cystic lung lesions, the associated risk of
PPB, and the indications for DICER1 gene testing.

METHODS

A literature search until August 31, 2025, was con-
ducted in the PubMed database using the terms “congenital

(A (C]

» oo«

pulmonary airway malformation (CPAM)”, “congenital pul-
monary cysts”, “pleuropulmonary blastoma (PPB)”, “DIC-
ER1”, and “infant”. The most recent and up-to-date articles
published in leading English-language journals were con-

sidered.

Type | PPB/CPAM type 4

Type | PPB emerged from the study of 50 cases, which
provided an important observation about this tumor and its
morphologic evolution.”* When PPB was first described, it
was recognized as a solid, multipatterned primitive sarcoma
occurring in children less than 10 years old at diagnosis with
tumor-related death within two years of diagnosis.”> How-
ever, the study also demonstrated that there was an earlier,
purely cystic stage accompanied by a microscopic popu-
lation of primitive small cells beneath the epithelial lining
of the cysts; these small cells often had microscopic and
immunophenotypic features of rhabdomyoblasts (Fig. 1A).
This relationship between surface epithelium and rhabdo-
myoblasts known as a cambium layer was also recognized
as a feature of the botryoid embryonal rhabdomyosarcoma.
An intermediate morphologic stage was composed of re-
sidual cysts with the contiguous, solid sarcomatous com-
ponent with overgrowth and replacement of the cystic foci;
this penultimate stage was designated type Il PPB and the
purely solid tumor as type Ill PPB. The original series of

Figure 1 — (A) Pleuropulmonary blastoma type | showing the characteristic, multicystic architecture of the lesion in the lung periphery.
Note the uniform cellularity of the septa and the presence of rhabdomyoblasts beneath the epithelial lining (inset). (B) Pleuropulmonary
blastoma type Il showing the marked anaplasia with a background of high-grade sarcoma. Many of the background cells were positive for
desmin and myogenin. (C) Pleuropulmonary blastoma type Ir showing the similar multicystic architecture, but the stroma of the septa is
hypocellular with a fibrous background. Note the absence of a primitive small cell population beneath the lining epithelium.

548



11 cases of PPB were all examples of the solid stage tu-
mor (Fig. 1B).?*?* The linkage of putative congenital cystic
adenomatoid malformation and rhabdomyosarcoma was
reported as early as 20 years before the description of the
type | PPB.?42

Congenital pulmonary airway malformation type 4 as a
distinct entity from CPAM type 1 emerged from the review
of cystic lung disease in infants and children.? This overview
by Stocker addressed the issue of CPAM type 4 and cys-
tic (type 1) PPB with the acknowledgement of their shared
multicystic features but emphasized the difference as the
presence of “rhabdomyosarcoma beneath the cuboidal or
columnar mucosa of the cyst wall” in the cystic PPB.® Stock-
er stated that “extreme care must be taken to not confuse
a (malignant) PPB with a (benign) CPAM type 1 or 4.” Con-
genital pulmonary airway malformation 4 was described as
“thin and uniform with a central region of loose and richly
vascularized connective tissue” with a surface lining of type
2 pneumocytes.®

A detailed morphologic study of 51 cases of type | PPB
revealed a spectrum of microscopic findings from the uni-
form presence of rhabdomyoblasts throughout the multi-
cystic lesion to the very patchy, focal presence of rhabdo-
myoblasts whereas the remainder of the lesion was devoid
of a primitive population of tumor cells.”? In this study, we
found multicystic lesions in DICER1 family members, often
older, with the architecture of type | PPB without rhabdo-
myoblasts or primitive CD56-positive small cells. From the
latter observation, it was concluded that not all type | PPBs
progress and may ‘regress’ with the designation of type Ir
PPB, Fig. 1C. The potential difficulty in diagnosing CPAM
type 4 was documented in individual case studies of rhab-
domyosarcomas arising in CPAM type 4 or other congenital
lung cysts.?”=*° Another report of type | and Ir PPB revealed
the presence of DICER1 changes in over 70% of both type
| and Ir lesions.?

Pleuropulmonary blastoma has been demonstrated to
have a strong association with P/LP variants in the DICER1
gene.’" These variants are also implicated in several other
benign and malignant tumors, often but not always in the
setting of hereditary cancer predispostion.?'

It is a rare pediatric sarcoma and its overall incidence
rate remains low, with an estimated 25 to 50 new cases
diagnosed annually in the United States.*? Pleuropulmonary
blastoma typically originates as a pulmonary cyst lined by
epithelium and underlain by sarcomatous mesenchyme.**
The disease progresses through well-defined stages —
types |, Ir, Il, and Il — each correlated with the patient’'s age
at diagnosis and overall prognosis.**

Type | PPBs are purely cystic, usually multiloculated,
air-filled lesions with thin septa. About one-third of all PPBs
are diagnosed at this stage, with a median age of eight

months, and 62% identified within the first year of life. They
are typically unilateral, peripheral, unifocal, and larger than
5 cm, with a slight male predominance (55% - 57%).%**

Type | PPBs may progress to type Il or type Il PPB,
characterized by both cystic and solid components.®>3*
Type Il PPBs are rarely diagnosed before 12 months of age
(earliest at 4 months of age) and tend to present later than
type |, with a median age of 35 months; 95% of cases are
diagnosed by 6.8 years.'®** Alternatively, type | PPBs may
regress to type Ir (“regressed type I”), accounting for ap-
proximately 23% of type | cases. These lesions retain the
multilocular cystic architecture but lack primitive neoplastic
cells.*®* Importantly, no deaths have been reported from pro-
gression of type Ir PPB, and such regression has not been
observed in confirmed type Il or lll cases.***

Type lll PPBs, in contrast, are entirely solid and typically
diagnosed at a later age, with a median of 39 months." The
solid components of types Il and Ill share similar histologic
features, exhibiting a mixed sarcomatous pattern.*

Can CPAMs be distinguished from type | PPB based on
clinical and imaging features?

An increasing number of CPAMs are diagnosed through
prenatal ultrasound, and their clinical manifestations after
birth can vary widely. CPAMs may decrease in size or even
resolve during pregnancy, and prenatal ultrasound findings
do not reliably predict the postnatal outcome.* Therefore,
all infants diagnosed with CPAM prenatally should undergo
postnatal evaluation.*® A normal chest x-ray at birth does
not rule out the persistence of CPAM, which may still be
detected on computed tomography (CT).*

Approximately 75% of CPAMs are asymptomatic at
birth. The minority of cases presenting with neonatal symp-
toms typically show varying degrees of respiratory distress,
which correlates with the volume of the mass.***” Computed
tomography with contrast has superior resolution compared
to MRI and is the preferred method for characterizing the
mass.**

Distinguishing between type 1 CPAM and type 4 CPAM/
PPB based on clinical features or imaging alone is challeng-
ing. However, certain features — such as rapid progression,
pneumothorax, or a family history suggestive of DICER1-
related conditions may favor a diagnosis of a neoplastic
disease, even though it should be noted that PPB may be
diagnosed in the absence of each of these findings.'?

Radiologically, both CPAM and PPB can appear as
multilocular cystic masses. Pleuropulmonary blastoma
type | typically presents as a multicystic lesion with thin or
slightly thickened septa and may show subtle contrast en-
hancement on CT without systemic vascular supply.>** The
presence of pneumothorax, or bilateral or multifocal cysts
suggest PPB type |, although cystic PPB may also present
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as a small solitary unilocular lesion.? In contrast, CPAMs
generally present with thin-walled cysts, often confined to a
single lobe, and may exhibit systemic vascular involvement
in hybrid lesions.*

A study involving 145 children (median age: 14 months)
using CT found that a cyst larger than 7.9 cm in diameter,
mediastinal shift, and pneumothorax were the key features
of so-called type 4 CPAMs.*° Another study identified fac-
tors favoring a CPAM diagnosis, including prenatal detec-
tion, systemic feeding vessel, asymptomatic presentation,
and hyperinflated lung. On the other hand, bilateral or mul-
tisegmental involvement favored a diagnosis of PPB.*

While CPAMs tend to remain stable over time, PPB can
show progressive changes.* Given the overlapping imag-
ing features, a definitive diagnosis often requires histopath-
ological confirmation following surgical resection.?*

DICER1-related tumor predisposition

DICER1-related tumor predisposition (OMIM 606241,
601200), is a rare hereditary condition that significantly in-
creases the risk of developing various types of tumors, par-
ticularly during childhood and adolescence.*>** It is caused
by pathogenic variants in the DICER1 gene, located on
chromosome 14q32.13, which plays a crucial role in regu-
lating gene expression and controlling essential cellular
processes such as growth and differentiation.*>*

Germline DICER1 P/LP variants are associated with a
heightened risk of developing PPB, pulmonary cysts, and
several other neoplasms listed in Table 1.722%42454% Qver

70% of children diagnosed with PPB (type I: 75%; type Ir:
83%; type II: 71%; type Ill: 77%) have a germline patho-
genic variant in the DICER1 gene.'®'°“Z Clinically significant
PPB typically presents under the age of seven; however,
rare cases have been reported in older children and, ex-
ceptionally, in one adult.*’ Most DICER 1-associated tumors
occur before the age of 40.%

Additional clinical features may include structural abnor-
malities of the kidneys and urinary collecting system.*?

Germline DICER1 mutations follow an autosomal domi-
nant inheritance pattern (80% of cases); the remaining 20%
arise de novo.* The penetrance for malignant tumors is rel-
atively low, estimated at 10% - 15%, meaning that many in-
dividuals with the mutation will never develop a malignancy,
however thyroid nodules and lung cysts are common.*® In
many of these cases, pulmonary ‘cysts’ found in adult rela-
tives may actually represent regressed forms of PPB, such
as type Ir lesions.>"%?

A more comprehensive overview of all tumor types as-
sociated with DICER1 is available in the literature.>

When should DICER1 testing be recommended in in-
fants with pulmonary cysts?

Any patient diagnosed with PPB should be evaluated
for possible DICER1 variants.*+* When a pulmonary cyst
is identified in a young child with a pathogenic germline
DICERT variant or a family history of a DICER 1-associated
condition, it should be presumed to be type | or Ir PPB until
proven otherwise.>®

Table 1 — Features of DICER1-related tumor predisposition (adapted from references'®'%4%-4)

Features

Percentage of individuals with a DICER1 germline pathogenic
variant who exhibit the feature

Pleuropulmonary blastoma

Multinodular goiter

Ovarian sex cord-stromal tumors

Cystic nephroma

Ciliary body medulloepithelioma
Differentiated thyroid carcinoma

Nasal chondromesenchymal hamartoma

Other tumors: Embryonal rhabdomyosarcoma, pituitary blastoma,
pineoblastoma, CNS sarcomas, presacral malignant teratoid
tumor, and other CNS embryonal tumors/embryonal tumor with
multilayer rosettes-like

Multicystic hepatic lesions*®

Macrocephaly

Lung cysts/type Ir PPB in 25% - 40%; PPB types |, Il, and Il in < 10%;
over 75% of children with PPB had a DICER1 germline pathogenic
variant.

32% of women; 13% of men (by age 20)
75% of women; 17% of men (by age 40)

<10%
~50% of persons with Sertoli-Leydig cell tumor and gynandroblastoma
had a DICER1 germline pathogenic variant*’

<10%

~ 3%

Rare, 16- to 24-fold increased risk

Rare, ~ 1% of persons ascertained by family history (non-probands)

Rare

Very rare
~42%

CNS: central nervous system; PPB: pleuropulmonary blastoma
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The International PPB Registry (https://www.ppbregis-
try.org/) has recently published detailed guidelines on DIC-
ER1-related genetic testing, organ-specific surveillance,
and prenatal care.®” DICER1 testing should be performed in
infants and children with bilateral, septated, or multiple lung
cysts, as these findings are suggestive of PPB.5*%

A detailed family history should be obtained for all chil-
dren with pulmonary cysts. It should be noted that some
patients with PPB may not have easily identifiable variants
on initial testing but may still have variants.*® If tumor testing
is negative or reveals only an RNase IlIb ‘hotspot’ variant,
additional evaluation is warranted. Previous tests should be
reviewed to confirm whether deletion/duplication analysis
was conducted; if not, this testing should be carried out.
Consideration should also be given to intronic testing, in-
cluding splice site and/or RNA analysis.** Table 2 summa-
rizes some of the situations in which DICER1 gene testing
should be strongly considered.>*%

Testing for DICER1 is still justified in children with a
small, asymptomatic, unifocal CPAM, without a family his-
tory suggestive of DICER7T-related tumor predisposition,
especially those who are under clinical surveillance and
whose surgical resection is planned after four to six months
of age since delaying resection increases the window dur-
ing which a potential PPB could evolve. Knowing the child’s
DICER1 status before the planned surgery allows clinicians
to determine whether earlier intervention is warranted, en-
sures that the surveillance strategy during the wait period
is appropriate, and provides critical risk information for both
perioperative planning and family counseling. Therefore,
DICER1 testing adds important safety and management
value, especially when surgery is intentionally postponed
beyond the neonatal period.®

Given the autosomal dominant pattern of inheritance of
P/LP variants, it is recommended to conduct at least site-
specific genetic testing in all first-degree relatives.>® Testing
should be prioritized for children under the age of seven, as
they are at the highest risk for any of the pathological types
of PPB and young girls/women at risk for ovarian tumors.
Second- and third-degree relatives may also benefit from
testing; genetic counselling and cascade testing is strongly
recommended.>®

A third-trimester ultrasound is recommended when ei-
ther parent carries a known germline DICER1 mutation.>®
After birth, and ideally before three months of age, the infant
should undergo genetic testing for the familial variant.>® If
the infant tests positive for a DICERT variant, a chest CT
scan is advised at three months of age.>® Chest x-rays are
recommended every six months until age eight and every
year until age 12. If the initial chest CT scan shows no evi-
dence of cysts, a follow-up low-dose chest CT is recom-
mended at around 2.5 years of age, just before the peak
incidence of type Il and type Il PPB.%* The primary aim of
surveillance imaging in individuals with DICER1 mutations
is to detect PPB at its earliest, cystic, and most treatable
stage, type | PPB. Five-year disease-free survival for type
I is 90%."® In contrast, for type Il and type Il PPB, the five-
year disease-free survival drops to 65.9% and 46.9% in lo-
cal disease, with corresponding overall survival rates at 10
years of 74.2% and 57.1%."°

Both prenatal and pre-implantation genetic counselling
are viable options for assessing the risk to an embryo or
fetus when parents prefer not to wait until after birth. Those
interested in pursuing these options should be referred to
specialized prenatal genetics centers.*

Further discussion of the management of pulmonary
cysts among individuals including adolescents with patho-
genic germline DICER1 variants is beyond the scope of this
review and is available through the International PPB Reg-
istry (www.PPBregistry.org) or in the European Very Rare
Tumor Group guidelines (www.raretumors-children.eu).

A stepwise algorithm for CPAM/PPB evaluation and
DICER1 testing is summarized in Table 3.

CONCLUSION

The management of cystic lung lesions requires a care-
ful and nuanced approach due to the potential risk of PPB,
especially in the presence of DICER1 P/LP variants. While
symptomatic cystic lung lesions require early surgical inter-
vention, the management of asymptomatic cases remains
controversial, highlighting the importance of genetic testing
and careful clinical decision-making. The identification of
P/LP DICERT1 variants plays a potential role in determin-
ing the optimal management strategy, allowing clinicians to

Table 2 — Situations involving neonatal pulmonary cysts for which DICER1 gene testing should be performed

»  When either parent carries a known germline DICER1 mutation; generally after birth, and ideally before three months of age.>*
*  Children with a family history suggestive of DICER1 tumor predisposition.*

» Infants and children with bilateral, septated, or multiple lung cysts, as these findings are suggestive of PPB.>*

* In children who underwent resection of their CPAM and whose histological examination revealed a PPB.>*>*

*  Children with lung and renal cysts.>

» Testing should be considered for children with a unifocal CPAM, even without symptoms and in the absence of a family history
suggestive of DICER1-related tumor predisposition, especially those who are under clinical surveillance and whose surgical
resection is planned after four to six months of age as knowing the child’s DICER1 status before the planned surgery allows clinicians

to determine whether earlier intervention is warranted.*®

CPAM: congenital pulmonary airways malformation; PPB: pleuropulmonary blastoma
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Table 3 — Stepwise algorithm for CPAM/PPB and DICER1 testing

Step Action/Assessment

Key points/Criteria

1. Prenatal findings
lesions (US/fetal MRI)

2. Postnatal work-up

3. Features raising suspicion

Chest x-ray and/or CT; clinical monitoring

Detection of pulmonary cystic or solid Evaluate size, location, unifocal vs. multifocal, CPAM

features

Identify suspicious features: large, septated, atypical
cysts; progressive growth; symptoms

Type 4 CPAM, multiple/bilateral cysts, Presume Type l/Ir PPB until excluded

symptomatic lesion, atypical histology;
concurrent renal or other cystic lesions

4. Family history assessment
5. DICER1 testing criteria See Table 2

6. Surveillance cadence

7. Surgical triggers
concerning radiology/histology

Detailed history of DICER1-related tumors

Chest imaging and clinical follow-up

Positive history increases indication for genetic testing
though family history may be negative even in the setting
of a familial variant due to incomplete penetrance

If initial testing negative or only RNase Illb hotspot variant,
consider additional evaluation (deletion/duplication,
intronic/splice site, RNA analysis)*

Chest x-ray every six months until 8 years, then yearly
until 12 years; chest CT at three months if infant positive
for a DICER1 variant; low-dose CT ~ two and a half years
if initial CT negative*

Significant symptoms, rapid growth, Multidisciplinary decision incorporating DICER1 status

CPAM: congenital pulmonary airways malformation; CT: computed tomography; MRI: magnetic resonance image; RNase: ribonuclease; RNA: ribonucleic acid; US: ultrasound;

*: Please see reference® for additional surveillance guidelines

tailor their approach to each patient. Early detection of PPB
through surveillance imaging significantly improves patient
outcomes. Ultimately, personalized care, guided by genetic
testing and careful clinical surveillance, is essential to im-
proving the prognosis of infants with neonatal lung cysts.
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ABSTRACT

Immune dysregulation, polyendocrinopathy, enteropathy, X-linked (IPEX) syndrome is a rare monogenic autoimmune disorder caused by mutations in the
FOXP3 gene. It typically presents in early infancy with severe multisystem autoimmunity. We report the case of a male preterm infant, born at 30 weeks’
gestation, who developed enteropathy, eczema, eosinophilia, and transfusion-dependent cytopenias. Recurrent infections and a desquamative rash
raised suspicion of an inborn error of immunity. Immunological studies revealed absent FOXP3 expression, and genetic testing confirmed a hemizygous
pathogenic variant in FOXP3 (c.1076C>T), establishing the diagnosis. Immunosuppressive therapy with corticosteroids and sirolimus was initiated, and
the patient was referred for hematopoietic stem cell transplantation. From the cases reported in the literature, this is the first neonatal onset case of IPEX
reported in Portugal. This case highlights the importance of suspecting IPEX syndrome in infants with early-onset autoimmunity and immunodeficiency,
enabling timely diagnosis and improved outcomes in this life-threatening condition.

Keywords: Genetic Diseases, X-Linked/genetics; Immune System Diseases/congenital; Immune System Diseases/genetics; Infant, Newborn; Polyen-
docrinopathies, Autoimmune/genetics

RESUMO

A sindrome desregulagéo imunolégica, poliendocrinopatia e enteropatia ligada ao X (IPEX) é uma doenga autoimune monogénica rara, causada por
mutagdes no gene FOXP3. Apresenta-se tipicamente na infancia precoce com autoimunidade multissistémica grave. Descrevemos o caso de um recém-
-nascido pré-termo do sexo masculino, nascido as 30 semanas de gestacdo, com enteropatia, eczema, eosinofilia e citopenias dependentes de trans-
fus&o. Infegdes recorrentes e um exantema descamativo levaram a suspeita de uma imunodeficiéncia. Os estudos imunolégicos revelaram auséncia
de expressao FOXP3 e o estudo genético revelou uma variante patogénica hemizigética no gene FOXP3 (c.1076C>T), estabelecendo o diagnostico.
Iniciou-se imunossupressao com corticoterapia e sirolimus, e o doente foi referenciado para transplante hematopoiético. Que saibamos, este é o primei-
ro caso de sindrome IPEX com inicio tao precoce descrito em Portugal. Este caso reforca a importancia de uma suspeita precoce da sindrome IPEX em
lactentes com autoimunidade precoce e sinais de imunodeficiéncia, permitindo diagndstico atempado e melhor prognéstico.

Palavras-chave: Doencas Genéticas Ligadas ao Cromossomo X; Doengas do Sistema Imunitario/congénito; Doengas do Sistema Imunitario/genética;
Poliendocrinopatias Autoimunes/genética; Recém-Nascido

INTRODUCTION

Immune dysregulation, polyendocrinopathy, enteropa-
thy, X-linked (IPEX) syndrome is a rare monogenic autoim-
mune disorder first described by Powell et al in 1982, with
fewer than 400 cases reported worldwide."? Neonatal-onset
presentations are exceptional.? Beyond the classical triad
of enteropathy, endocrinopathy, and dermatitis, IPEX may
present with incomplete or atypical phenotypes, which can
be isolated or of later onset.* The differential diagnosis in-
cludes combined immunodeficiencies and autoimmune
polyglandular syndromes, underscoring its clinical hetero-
geneity.®

It results from mutations in the FOXP3 gene on the X
chromosome, which encodes a transcription factor essen-
tial for regulatory T-cell (Treg) function.* Treg maintain
immune tolerance to self-antigens, and their dysfunction
in IPEX leads to immune dysregulation and uncontrolled
autoimmunity.® It should be considered in male infants with
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early-onset autoimmune manifestations.*

Laboratory findings often include peripheral eosino-
philia, elevated serum IgE and IgA, and autoantibodies, al-
though these features are nonspecific.? Flow cytometry may
reveal reduced or absent FOXP3 expression and the diag-
nosis is confirmed by identifying a pathogenic FOXP3 vari-
ant.? Timely recognition is crucial, as hematopoietic stem
cell transplantation (HSCT) remains the only curative treat-
ment.? Immunosuppressive therapy can be used to control
autoimmune manifestations and stabilize the patient as a
bridge to HSCT, although efficacy is often partial and limited
by infectious complications.” Gene therapy is an emerging
field with promising early data.”

We report, to the best of our knowledge, the earliest-on-
set case of IPEX described in Portugal, emphasizing diag-
nostic challenges and the importance of timely recognition.

CASO CLINICO
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CASE REPORT

A male preterm infant was born at 30 + 6 weeks of ges-
tation by emergency cesarean section due to placental ab-
ruption. Birth weight was 1665 g, length 38.4 cm, and head
circumference 28.6 cm (68", 16" and 54" of Fenton curves,
respectively). He was the third child of a non-consanguin-
eous couple, with two healthy sisters. The maternal history
included two spontaneous abortions and multiple miscar-
riages of male fetuses in the extended family.

At 16 days of life, he was transferred to a tertiary center
after three days of worsening bloody diarrhea, metabolic
acidosis, dehydration, and poor weight gain. Since birth, he
had been receiving fortified breast milk. Cow’s milk protein
allergy was suspected, supported by marked eosinophilia
(4480/pL), elevated total IgE (6538 U/mL), and positive spe-
cific IgE to milk proteins. Infectious causes were excluded
(negative stool and blood cultures and stool Clostridium
difficile toxin tests). Despite nutritional interventions (semi-
elemental, elemental formulas, and exclusive parenteral
nutrition), diarrhea and failure to thrive persisted.

Laboratory studies showed anemia with a positive di-
rect Coombs test and thrombocytopenia, requiring multiple
erythrocyte and platelet transfusions. Given maternal A Rh-
positive and infant AB Rh-positive status, hemolytic disease
due to blood group incompatibility was excluded. Despite
confirmed cow’s milk protein allergy, the severity of enter-
opathy, marked eosinophilia, elevated IgE, and transfusion-

dependent cytopenias raised suspicion of an inborn error of
immunity, particularly combined T- and/or B-cell immunode-
ficiencies or other IPEX-like disorders.

At 28 days of life, immunological studies showed nor-
mal lymphocyte subset counts and mildly elevated immuno-
globulins [IgA 39 mg/dL (1 - 29), IgM 97 mg/dL (12 - 86), IgG
1305 mg/dL (108 - 702)], prompting whole exome sequenc-
ing (WES) to be performed.

On day 40, the patient developed a generalized des-
quamative exanthem and alopecia (Fig. 1), partially respon-
sive to antihistamines, topical corticosteroids, and systemic
prednisolone (1 mg/kg/day). He also experienced three epi-
sodes of sepsis—p-lactamase-producing Klebsiella pneu-
moniae (day 31, 69) and methicillin-sensitive Staphylococ-
cus aureus (day 56).

He required invasive ventilation (FiO, up to 100%) and
vasoactive support during sepsis episodes. Acute kidney in-
jury and hypoalbuminemia secondary to enteropathy were
resolved with fluids and albumin. Neurological assessment,
including cranial ultrasound, was normal.

On day 55, flow cytometry revealed markedly reduced
FOXP3 expression, and WES confirmed a hemizygous mis-
sense FOXP3 variant (c.1076C>T), establishing the diag-
nosis of IPEX. Endocrinological evaluation was unremark-
able, with normal thyroid function, fasting glucose, HbA1c,
and negative anti-thyroid and anti-pancreatic autoantibod-
ies.

Figure 1 — Generalized desquamative exanthem and alopecia with onset on day 40 of life
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Following the diagnosis, intravenous prednisolone (1
mg/kg/day) was initiated, leading to improvement of en-
teropathy and dermatitis. Due to infectious complications,
corticosteroids were paused for six days and restarted with
sirolimus (1 mg/m?), achieving sustained response. After
identification of a fully HLA-matched sibling donor (12/12),
he was transferred on day 85 to an international HSCT unit.

DISCUSSION

The IPEX syndrome presents with broad phenotypic
variability beyond the classical triad, including hematologic,
hepatic, renal, and dermatologic autoimmune manifesta-
tions,** with Coombs-positive anemia and neonatal-onset
desquamative rash with alopecia increasingly recognized
among its features.>* In this case, prematurity was not con-
sidered causal, as IPEX does not predispose to preterm
birth. Rather, the neonatal presentation of enteropathy, eo-
sinophilia, hyper IgE, eczema, alopecia, and autoimmune
cytopenias reflected early immune dysregulation. While this
variant has been linked to classic presentations, genotype-
phenotype correlation remains variable, reinforcing the
need of a comprehensive clinical assessment.

The differential diagnosis included severe food protein-
induced enteropathy, autoimmune cytopenias, and com-
bined immunodeficiencies or other IPEX-like disorders,
given the association of enteropathy, eosinophilia, hyper-
IgE, and Coombs-positive anemia. This case illustrates the
diagnostic approach to severe neonatal enteropathy: after
exclusion of infectious causes and common causes, target-
ed immunologic studies were performed. Flow cytometry
assessing Treg and FOXP3 sequencing were decisive, and
the maternal history of recurrent male miscarriages further
supported an X-linked inherited pattern. While endoscopy
or intestinal biopsies may assist in excluding other etiolo-
gies, early genetic testing should be prioritized when sys-
temic autoimmunity is present.

Without treatment, IPEX often results in death within
the first two years of life.° Corticosteroids and mTOR inhibi-
tors — particularly sirolimus, due to its greater efficacy — are
commonly used to control symptoms and stabilize patients
as a bridge to HSCT.® Despite these measures, the patient
developed multiple complications requiring intensive sup-
portive care. Even though the post-transplant result is not
yet available, these interventions were crucial for stabiliza-
tion and improved HSCT outcomes, as the extent of organ
involvement at transplantation is a key prognostic factor,
with better survival in patients achieving stabilization be-
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fore HSCT.? Prompt recognition and coordinated multidis-
ciplinary management are therefore essential to optimize
outcomes.

According to published reports, this represents, to the
best of our knowledge, the earliest neonatal-onset IPEX
case reported in Portugal, underscoring the importance of
considering IPEX in male infants with severe neonatal en-
teropathy and immune dysregulation.
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From Obesity to Bigorexia: A Clinical Case Report

Da Obesidade a Vigorexia: Relato de um Caso Clinico
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ABSTRACT

Body image is a multidimensional construct about one’s appearance. Social and media factors contribute to dissatisfaction and are associated with men-
tal health disorders. In adolescence, obesity emerges as a significant factor, with a four-fold increased risk of body dissatisfaction. Muscle dysmorphia
is characterized by an obsessive pursuit of muscularity and distorted body image. A 16-year-old male with a history of obesity and depression, medi-
cally accompanied since age 10, developed obsessive behaviors around diet and exercise after weight loss and remission of depression. He adopted a
“bulking and cutting” regimen and used creatine, protein, and caffeine supplements. He displayed rigid behavior, with poor insight. Given the pervasive
functional impairment, he was referred to child and adolescent psychiatry. Muscle dysmorphia, classified as a body dysmorphic disorder, is underdiag-
nosed. Adolescent obesity may be a predisposing factor. Early recognition, particularly in adolescents with obesity and body image concerns is crucial
for healthy development.

Keywords: Adolescent; Body Dysmorphic Disorders; Body Image; Feeding Behavior; Feeding and Eating Disorders; Muscles; Obesity/complications

RESUMO

Imagem corporal € um conceito multidimensional relacionado com a percegédo da aparéncia fisica. Fatores sociais e mediaticos contribuem para a
insatisfacdo corporal e desenvolvimento de patologia mental. Na adolescéncia, a obesidade aumenta quatro vezes o risco de insatisfagdo corporal.
A dismorfia muscular caracteriza-se por obsessdo com a musculatura e distor¢do da imagem corporal. Um adolescente do sexo masculino, 16 anos,
seguido desde os 10 anos por obesidade e perturbacdo depressiva, desenvolveu comportamentos obsessivos com exercicio apos perda ponderal e
remisséo da sintomatologia depressiva. Adotou uma dieta de “bulking and cutting” e iniciou suplementagdo com creatina, proteina e cafeina. Apresenta-
va comportamento rigido, sem autocritica, tendo sido orientado para consulta de pedopsiquiatria. A dismorfia muscular, classificada como um disturbio
dismérfico corporal, permanece subdiagnosticada. A obesidade na adolescéncia pode predispor o seu desenvolvimento. O reconhecimento precoce,
particularmente em adolescentes com obesidade e preocupagdes com a imagem corporal, € essencial para um desenvolvimento saudavel.

Palavras-chave: Adolescente; Comportamento Alimentar; Disturbio Dismérfico Corporal; Imagem Corporal; Musculos; Obesidade/complicagdes; Per-

turbagdes da Alimentacéo e da Ingestao de Alimentos

INTRODUCTION

Body image (Bl) has been defined as a multidimension-
al construct that represents how individuals think, feel and
behave regarding their physical attributes.

Body dissatisfaction often emerges during childhood or
adolescence and is influenced by social and media factors.?
Obesity in adolescence is a significant contributor, with
meta-analyses showing a four-fold increased risk of body
dissatisfaction compared to healthy-weight peers, and the
literature documents several mechanisms facilitating the
transition towards an extreme obsession with muscularity.**

Muscle dysmorphia was first described in 1993 by Pope
as “inverse anorexia nervosa”, due to its similarity to body-
related concerns observed in eating disorders, but with
inverse symptoms, later also termed “adonis complex”,
“muscle dysmorphia” or “bigorexia”."*° Although synony-
mous, muscle dysmorphia is the technical designation used
in formal diagnostic classification systems. This entity con-
sists of an extreme obsession with muscularity, leading to
excessive exercise, unbalanced diets and, in some cases,
anabolic substance use, with significant repercussions on
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physical, mental and social functioning.? Sociocultural influ-
ences, media exposure, and childhood bullying history have
been identified as relevant contributing factors.>®

The authors wish to draw attention to this underdiag-
nosed condition underscoring the importance of early clini-
cal recognition.

CASE REPORT

A 16-year-old white male was followed at the adolescent
medicine clinic since age 10 for obesity (maximum BMI 32.9
kg/m?), depressive disorder, compulsive eating, sedentary
lifestyle, and insulin resistance. Initial laboratory evaluation
revealed hyperinsulinemia (20mU/L) and a HOMA index
of 5.26, indicating significant insulin resistance. We per-
formed an abdominal ultrasound, which was normal. After
multidisciplinary care, including pharmacological treatment
with metformin and a selective serotonin reuptake inhibitor
(SSRI) at age 14, he modified his eating habits and initiated
physical activity, losing 14 kg over one year (BMI 23.8 kg/
m?), with improved self-esteem and metabolic parameters
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(HOMA index 2.07). Both medications were discontinued by
age 15.

In the following months, a significant behavioral change
emerged. He intentionally gained 10 kg in six months (BMI
26.38 kg/m?) as part of a gym-recommended “bulking and
cutting” program, followed by rapid weight loss (BMI 23.1
kg/m?), and initiated supplementation with creatine, pro-
tein, and caffeine. The patient denied taking steroids but
reported drinking 4 L of water per day. He had three-hour
bodybuilding sessions four times a week and daily static
bicycle use. He displayed an aggressive and rigid attitude,
and regarded missing a workout as inconceivable, weighing
himself and counting calories obsessively, showing no self-
criticism. The physical examination was unremarkable, and
blood and urine tests were normal.

Displaying the same behavioral pattern at home, the
patient was unable to attend family events, conflicting with
training, responded aggressively when parents attempted
to interfere with his diet or exercise routine, and his aca-
demic performance deteriorated. Given the pervasive func-
tional impairment, he was referred to child and adolescent
psychiatry, where he confided a profound fear of returning
to his previous body shape. Cognitive behavioral therapy
(CBT) was initiated without pharmacological intervention.
After one year, he recognized dysfunctional patterns related
to food and BI, reduced exercise duration, and reported
greater flexibility in dietary habits, no longer experiencing
guilt associated with occasional deviations from his routine.

Age 10 Age 11 Age 14 Age 15

The main clinical milestones, including BMI evolution,
laboratory findings, therapeutic interventions, and the onset
of obsessive behaviors are summarized in Fig. 1.

DISCUSSION

According to the Diagnostic and Statistical Manual of
Mental Disorders, 5" edition (DSM-5), muscle dysmorphia
is classified within the body dysmorphic disorder, in the
obsessive-compulsive spectrum, though this classification
remains controversial.?510

Affected individuals perceive themselves as insuffi-
ciently muscular despite normal or muscular appearance,
engaging in compulsive exercise, restrictive diets and sub-
stance use, as repetitive responses to appearance con-
cerns causing clinically significant distress across social,
occupational, and other domains.?%¢ Although primarily a
psychiatric disease, it carries potentially significant reper-
cussions on physical functioning.? Insight is frequently im-
paired, and the condition is associated with anxiety, social
avoidance, depressed mood, neuroticism, and perfection-
ism.>%'° The DSM-5 criteria are summarized in Table 1.2

The disorder predominantly affects men, typically
emerging during adolescence, a period of heightened vul-
nerability to body image concerns, and primarily affecting
those aged 15 to 35 years.?"¢

The prevalence rate remains uncertain, given reliance
on selected samples (athletes and bodybuilders). Fur-
thermore, underdiagnosis persists due to limited clinical

Age 16

Start of follow-up.

Obesity, depression,
compulsive eating.

v
Peak BMI 32.9 kg/m?.

Insulin resistance (HOMA 5.26).
Started on metformin + SSRI.

Lifestyle changes:

Diet + exercise.

| 14 kg (BMI 23.8 kgm?).
Improved self-esteem.
HOMA 2.07.

v

Medications (metfomin, SSRI) discontinued
after metabolic and psychological improvement.

Time

v

Development of obsessive behaviours: Referral to child psychiatry:
Rigid diet (bulking and cutting regimen), use  Recognition of dysfuntional patterns.
of supplements, and compulsive exercise. Reduced rigidity in diet and exercise.

Figure 1 — Timeline summarizing the clinical course of the patient between ages 10 and 16 years, illustrating BMI evolution, laboratory
findings, therapeutic interventions, and the emergence of obsessive behaviors related to diet and exercise
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Table 1 — Diagnostic criteria for bigorexia according to DSM-5

A. Meets criteria for body dysmorphic disorder.

1 - Preoccupation with one or more perceived defects or flaws in physical appearance that are not observable or appear slight to others.

2 - At some point during the course of the disorder, the individual has performed repetitive behaviors or mental acts in response to the

appearance concerns.

3 - The preoccupation causes clinically significant distress or impairment in social, occupational or other important areas of functioning.

4 - The appearance preoccupation is not better explained by concerns with body fat or weight in an individual whose symptoms meet

diagnostic criteria for an ED.

B. Excessive preoccupation with the body, considering that his/her body shape is too small or not muscular enough.

Bigorexia diagnostic criteria: DSM-5 (A+B)

awareness, normalization of muscle-building behaviors,
and significant help-seeking stigma.'" Although longitudinal
evidence is lacking, the literature suggests that muscularity-
oriented behaviors and concerns are becoming increasingly
common among adolescents."

The etiology remains poorly understood. Genetic and
neurobiological factors, family history of obsessive-com-
pulsive disorder and childhood abuse have been implicat-
ed.?55% Media and social media platforms are particularly
influential, promoting idealized muscular standards, and
reinforcing compulsive behaviors.® Obesity in adolescence
may represent a predisposing factor to the development of
muscle dysmorphia through several interrelated mecha-
nisms, although longitudinal studies addressing this trajec-
tory remain scarce.>* This is particularly relevant in Portu-
gal, where obesity prevalence among adolescents is ap-
proximately 8% - 9%."" In the present case, the history of
obesity, body dissatisfaction, and low self-esteem appears
to have created vulnerability towards an obsessive pursuit
of muscularity, with initial weight loss success and gym re-
inforcement acting as triggers for compulsive exercise and
rigid dietary behaviors.

This condition is associated with the “bulking and cut-
ting” regimen, which alternates periods of caloric surplus
with periods of caloric deficit.® Although widely promoted
on social media, it carries significant health risks, includ-
ing metabolic imbalances, nutritional deficiencies, asthenia,
and impaired growth, particularly during adolescence.®'?

Effective interventions for muscle dysmorphia remain
limited. However, some studies suggest that CBT and SS-
Rls may be beneficial, as they are the first-line interventions
for body dysmorphic disorder.>° In this case, and consis-
tent with these recommendations, CBT was initiated without
pharmacological intervention. The patient’s profound fear of
returning to his previous body shape guided the therapeutic
approach, and after one year, he demonstrated progressive
recognition of dysfunctional patterns with improved dietary
and exercise flexibility. Treatment should be multidisci-
plinary, involving psychotherapy, restructured exercise, and
nutritional re-education, aiming to promote psychological
well-being and self-acceptance.®'°
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CONCLUSION

Muscle dysmorphia remains underdiagnosed and un-
derrecognized, with an underestimated prevalence. This
case highlights a condition where muscularity-oriented be-
haviors appear increasingly common among adolescents,
illustrating how obesity, body dissatisfaction, and socio-
cultural pressures may converge as predisposing factors.
Early identification and multidisciplinary intervention are es-
sential to ensure a timely diagnosis, appropriate guidance,
and prevent long-term complications.

Further investigation is warranted to better understand
this phenomenon during a developmental stage that is in-
herently turbulent.
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Palavras-chave: Alopecia; Neoplasias da Mama; Neoplasias da Pele/secundaria

(A (B)

Figure 1 — Firm erythematous alopecic plaques on the scalp (A). Dermoscopy (10x) showing milky-red areas and polymorphous vessels

(linear-irregular, arborising and dotted) (B).

A 63-year-old woman presented with an eight-month
history of multiple round alopecic plaques in the parieto-oc-
cipital region, associated with erythema and firm induration
(Fig. 1A), previously treated with topical clobetasol, without
improvement. She had a history of hormone receptor—posi-
tive breast carcinoma treated in 2006 and in 2013 for a lo-
cal recurrence, having been in remission since then. The
dermoscopy showed milky-red areas and polymorphous
vessels (Fig. 1B) and the biopsy demonstrated dermal infil-
tration by an epithelial carcinoma with glandular and trabec-
ular architecture. The immunohistochemistry confirmed the
diagnosis of a cutaneous metastasis from breast carcinoma
(ER/PR 100% positive, CK7+, CK20-, HER2-), and staging
positron emission tomography/computed tomography re-
vealed multiple concomitant blastic bone metastases. She
was referred to Oncology and started therapy with letrozole
and ribociclib, with improvement of the erythema and in-
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duration of the lesions. Alopecia neoplastica is uncommon
but should be considered when indurated alopecic plaques
arise in patients with a history of malignancy, particularly
breast carcinoma.’?
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Diagnosis, Therapeutic Goals, and Healthcare Optimization
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ABSTRACT

Generalized pustular psoriasis (GPP) is a rare, severe, and potentially life-threatening inflammatory skin disease associated with high morbidity and
significant healthcare burden. Acute flares require rapid and effective treatment to prevent severe complications, including hospitalization and death. This
work aimed to gather insights from a Portuguese expert panel on the management of GPP, focusing on the patient journey, diagnostic approaches, treat-
ment goals, and healthcare resource utilization. This qualitative study collected in-depth insights from seven dermatologists geographically distributed
across Portugal during a virtual expert panel meeting in June 2025. Several critical challenges in GPP management were identified, including diagnostic
delays, lack of disease awareness among non-dermatologists, limited access to novel therapies, and inconsistent referral pathways. The expert panel
emphasized the need for urgent treatment of flares, improved diagnostic protocols, and systematic referral of GPP patients to existing specialized cen-
ters, better coordination between healthcare levels, and faster access to treatments with proven efficacy. Spesolimab was highlighted for its potential to
reduce long-term healthcare expenditure by shortening hospital stays, lowering the need for intensive care, and decreasing the risk of complications,
factors that collectively support more efficient resource use and overall cost reduction. This expert insight highlights actionable strategies to optimize
GPP care in Portugal, emphasizing early diagnosis, timely initiation of effective treatment, improved multidisciplinary collaboration, and healthcare system
reforms as key priorities to improve clinical outcomes, enhance resource efficiency, and reduce the overall burden of GPP.

Keywords: Antibodies, Monoclonal, Humanized; Cost of lliness; Disease Management; Portugal; Psoriasis/diagnosis; Psoriasis/drug therapy; Psoriasis/
epidemiology

RESUMO

© ® N KON =

A psoriase pustulosa generalizada (PPG) é uma doenca cutanea inflamatéria rara, grave e potencialmente fatal, associada a elevada morbilidade e a um
significativo impacto nos cuidados de salude. Os surtos agudos requerem tratamento rapido e eficaz para prevenir complicagdes graves, incluindo hos-
pitalizagdo e morte. Este trabalho pretendeu recolher contributos de um painel portugués de peritos sobre a gestdo da PPG, com enfoque no percurso
do doente, abordagens diagnosticas, objetivos terapéuticos e utilizagdo de recursos em saude. Este estudo qualitativo recolheu contributos detalhados
de sete dermatologistas, geograficamente distribuidos por Portugal, durante uma reuniéo virtual realizada em junho de 2025. Foram identificados va-
rios desafios criticos na gestdo da PPG, incluindo atrasos no diagndstico, falta de conhecimento da doenga por parte de ndo dermatologistas, acesso
limitado a terapéuticas inovadoras e percursos de referenciagéo inconsistentes. O painel de peritos destacou a necessidade de tratamento urgente dos
surtos, melhoria dos protocolos diagnésticos, referenciagédo sistematica dos doentes com PPG para centros especializados, melhor coordenagéo entre
niveis de cuidados e acesso mais célere a terapéuticas com eficacia comprovada. O spesolimab foi destacado pelo seu potencial para reduzir os custos
a longo prazo com cuidados de saude, ao diminuir o tempo de hospitalizagdo, a necessidade de cuidados intensivos e reduzir o risco de complicagdes
- fatores que, em conjunto, contribuem para uma utilizacdo mais eficiente dos recursos e para a reducao global dos custos. Esta analise de peritos des-
taca estratégias acionaveis para otimizar os cuidados a PPG em Portugal, enfatizando o diagndstico precoce, o inicio atempado de tratamento eficaz,
a melhoria da colaboragéo multidisciplinar e a implementagéo de reformas no sistema de saude como prioridades-chave para melhorar os resultados
clinicos, aumentar a eficiéncia na utilizagéo de recursos e reduzir o impacto global da PPG.

Palavras-chave: Anticorpos Monoclonais Humanizados/uso terapéutico; Custo da Doenca; Gestao da Doenga; Portugal; Psoriase/diagnéstico; Psoria-
se/epidemiologia; Psoriase/tratamento farmacoldgico
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INTRODUCTION

Generalized pustular psoriasis (GPP) is a rare, immune-
mediated, and potentially life-threatening skin disease char-
acterized by widespread sterile pustules on an erythema-
tous base, often requiring urgent care due to risks of sepsis
and multisystem organ failure.” It is now recognized as
a distinct clinical and immunopathological entity, separate
from plaque psoriasis (estimated to coexist in approximate-
ly half of cases), with differences in genetic, phenotypic, and
immunobiological characteristics.>'~°

Epidemiological data on generalized pustular psoria-
sis remains scarce, reflecting the rarity of the condition.
Global prevalence estimates range from 1.8 to 124 cases
per million, highlighting substantial ethnic and geographi-
cal variability.>'*'? Most cases affect adults with a median
age at diagnosis of ~50 years.>'>'* A recent multi-center
Portuguese study found that approximately two-thirds of pa-
tients were women, with a mean age of 55 years.” Among
psoriasis patients, GPP prevalence is estimated at 0.6% to
2.4%.51

Generalized pustular psoriasis follows a heterogeneous
clinical course, ranging from isolated acute flares to chronic
or relapsing forms, often overlapping in presentation and
severity.” Flares may occur spontaneously or be triggered
by corticosteroid withdrawal, infections, medications, preg-
nancy, vaccination, hypocalcemia, and stress.>'%°

Although GPP etiology remains unclear, emerging evi-
dence points to a multifactorial interplay of genetic, envi-
ronmental, and immune dysregulation factors. Mutations
in genes like IL36RN underscore the central role of the in-
terleukin (IL)-36 pathway in GPP pathogenesis.>'%?° IL-36,
a member of the IL-1 cytokine family, is markedly upregu-
lated in GPP lesions and promotes activation of T cells and
neutrophils, leading to their accumulation in the epidermis
and the rapid formation of sterile pustules.??' The under-
standing of the role of this pathway in GPP led to the recent
development of targeted therapies, but regardless of these
advances, most patients with GPP require inpatient care
during flares, and rapid, effective treatment remains a clini-
cal priority.>'5®

Optimal treatment should achieve rapid control of cuta-
neous and systemic inflammation while ensuring sustained
prevention of flare recurrence and maintaining an accept-
able safety profile.>* Spesolimab, administered as a single
900 mg intravenous dose over 90 minutes, with an optional
second dose within one week if clinically indicated,? is cur-
rently the only treatment approved in Europe and the United
States for the treatment of GPP flares, in adults and ado-
lescents.”**° In the pivotal trial, more than half of patients
achieved pustule clearance by week one, with many main-
taining response beyond the initial dose.?* Other biologics
and systemic agents like tumor necrosis factor (TNF) inhibi-
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tors, IL-23 and IL-17 inhibitors, methotrexate, ciclosporin,
and retinoids are frequently employed off-label, but their ef-
ficacy can vary considerably.®

The absence of standardized diagnostic strategies and
national treatment guidelines for GPP leads to inconsisten-
cies in clinical practice and restricts the availability of ad-
vanced therapies across healthcare facilities. Considering
these challenges, a national expert panel (EP) was con-
vened to gather insights from Portuguese dermatologists
representing diverse regions and institutional settings. The
goal was to document real-world practices, identify per-
sistent gaps in care, and outline opportunities for clinical,
organizational, and health policy improvement. This article
presents the main insights from the EP, considering recent
literature on the subject.

METHODS

A panel of seven dermatologists with expertise in GPP
management in Portugal participated in the virtual GPP Ex-
pert Meeting held in June 2025.

The discussion was structured in two working groups,
each led by a moderator and comprising dermatologists
from different healthcare units ensuring diverse perspec-
tives. Discussed topics included the GPP patient journey,
therapeutic goals, and healthcare resource utilization.

Qualitative, descriptive analytical framework was ap-
plied to synthesize insights, focusing on thematic analysis
of the discussion areas. The aim was to identify common
challenges and expert recommendations to inform future
clinical practice and research on GPP in Portugal. Specifi-
cally, to (1) explore expert perspectives on the patient jour-
ney, diagnostic pathways, and therapeutic goals in GPP;
(2) identify current barriers and practice variations in GPP
care across Portugal; and (3) provide context-specific rec-
ommendations to support timely diagnosis, optimized treat-
ment, and better coordination of care, ultimately improving
outcomes in this challenging disease.

To contextualize the EP perspectives and statements
presented in the following sections, relevant literature shared
as initial project background was integrated throughout the
results, framing the discussion within the current state of the
art and supporting comparison with existing evidence and
international recommendations.

GENERALIZED PUSTULAR PSORIASIS MANAGEMENT,
STATE-OF-THE-ART, AND EXPERT INSIGHT
Patient journey

Typical pathways to dermatology care

Generalized pustular psoriasis flares may escalate
rapidly, and their severity and unpredictability can lead to
life-threatening complications, namely infections, sepsis,



cholangitis and hypocalcemia.’*'” Given these risks, GPP
demands prompt and accurate diagnosis, timely initiation of
effective treatment and, in most cases, inpatient manage-
ment.'"?

Experts insight: “GPP is a potentially life-threatening
condition that requires prompt and effective treatment.”

Due to the urgent nature of GPP, most patients are
referred to dermatology through emergency departments
(ED) rather than routine outpatient services. Even those al-
ready under outpatient, routine dermatological care, often
present to ED during flares. In hospitals without dermatol-
ogy care, patients are transferred to tertiary centers, and
those seen in private care are often redirected to public ED
for proper treatment (Fig. 1). An Italian Delphi consensus
similarly identified ED and general practitioners as the most
common first points of care for GPP patients, followed by
referral to dermatologists for specialist management.®’

Variability in access, diagnostic challenges, and
follow-up

While ED are the main entry point for GPP patients re-
quiring urgent dermatological care, the EP noted significant

Private

Sector

Healthcare [———*®

regional disparities in diagnostic accuracy and referral prac-
tices. In many cases, GPP is often underrecognized, es-
pecially in mild or atypical cases, due to limited awareness
among non-dermatologists, and is frequently misdiagnosed
as an infectious disease, leading to inappropriate treatment
and delays in effective therapy.®'=*

Although visible symptoms and systemic signs may
prompt referral, underdiagnosis and delays persist.*’ To
address this, the EP emphasized the need for improving
awareness and recognition of GPP among general practitio-
ners, emergency physicians, and internal medicine physi-
cians.

Experts insight: “The EP strongly recommended the
implementation of targeted medical educational programs
for emergency and primary care teams to improve early
recognition and accelerate dermatology referrals, alongside
specific training for emergency care teams to improve early
recognition during acute flares.”

Access to dermatology services varies by hospital infra-
structure, particularly the availability of on-call or acute care
dermatology. Without such support, patients may face de-
lays or require transfer to specialized centers. The absence
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Figure 1 — Schematic of the typical severe GPP patient journey in Portugal

GPP: generalized pustular psoriasis
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of dermatologists in some ED creates geographic variability
in care. In some regions, local hospitals are integrated into
referral networks led by tertiary centers, allowing faster tri-
age and, in some cases, remote diagnosis via clinical pho-
tographs.

Experts insight: “The EP strongly advocated simplified
referral processes, enabling faster access to dermatology
services. They also stressed the importance of promot-
ing direct patient pathways, particularly in urgent cases, to
minimize unnecessary delays and optimize coordination
between ED, primary care, and dermatology units.”

Due to the relapsing nature of GPP, ongoing hospital-
based follow-up is essential, with open-access models al-
lowing rapid return during flares. After diagnosis, patients
are rarely referred back to primary or private care, as con-
sistent hospital dermatology follow-up is key to disease
control and patient trust. Occasionally, discharge may be
considered following prolonged remission and systemic
therapy discontinuation.

Outpatient care, often delivered in hospital- or communi-
ty-based clinics, supports long-term monitoring and preven-
tion.** Follow-up frequency is tailored to disease severity
and history, typically every three months, extending to six
months if stable. Teleconsultations may be used in selected
cases, but flare-ups trigger more frequent monitoring.

Diagnosis and clinical evaluation

Generalized pustular psoriasis is a rare, chronic neutro-
philic dermatosis with a relapsing-remitting course and con-
siderable clinical heterogeneity. Flare frequency, intensity,
and duration vary widely, both between patients, and across
episodes in the same individual.>'*""

The most severe presentation involves sudden erup-
tion of numerous sterile pustules (2 - 3 mm), which may
coalesce into lakes of pus.* Affected skin is erythematous,
edematous, and often painful, pruritic, or burning; eryth-
roderma may occur.® Systemic signs are common (fever,
fatigue, malaise, elevated inflammatory markers), with pos-
sible arthralgia, peripheral edema, and mucosal involve-
ment'2,5,8,17—19

Diagnostic approach: clinical criteria, role of biopsy,
differential diagnoses

Classically characterized by widespread pustules
on non-acral skin, not restricted to pre-existing psoriatic
plaques, GPP diagnosis is primarily clinical, based on pa-
tient history, physical examination, laboratory tests, and
histopathology to exclude differential diagnoses.>*'®'® A
thorough medical history is essential, focusing on skin in-
volvement pattern, prior or current plaque psoriasis, recent
infections, and medications.®

Experts insight: “GPP diagnosis relies mostly on clinical

features. The EP emphasized the need to integrate patient
history, physical examination, and laboratory tests (includ-
ing complete blood count, renal and liver function tests,
serum albumin levels and electrolyte balance and inflam-
matory markers) to ensure a comprehensive diagnostic ap-
proach.”

Laboratory evaluation is key to assessing systemic in-
flammation and identifying potential complications during
GPP flares. Common findings include leukocytosis with
neutrophilia, anemia, elevated C-reactive protein, increased
erythrocyte sedimentation rate, hypoalbuminemia, and hy-
pocalcemia. Blood tests also help detect complications,
such as kidney or liver dysfunction. Arterial blood analy-
sis is recommended to identify hypocalcemia, electrolyte
imbalances, and potential respiratory compromise. In the
presence of significant systemic inflammatory signs, blood
cultures should be performed to rule out superimposed in-
fection or sepsis.>'"~"°

Skin biopsy can complement the differential diagnosis
with other pustular dermatoses, but is not required to di-
agnose GPP, as histologic findings are often nonspecific
and may overlap with other pustular dermatoses, particu-
larly acute generalized exanthematous pustulosis (AGEP),
drug-induced pustular reactions and other rare pustular dis-
orders.>®

Experts insight: “The EP emphasized that the skin biop-
sy result should not delay treatment, given the life-threaten-
ing nature of GPP. Nonetheless, it may provide supportive
evidence for diagnosis and assist in ruling out mimickers.”

Histologically, GPP shares features with plaque pso-
riasis, including parakeratosis (retention of nuclei in the
stratum corneum), acanthosis (epidermal thickening due
to keratinocyte hyperproliferation), hyperkeratosis, elon-
gated rete ridges (elongated epidermal projections into
the dermis), thinning of the suprapapillary epidermis, and
capillary dilation. Subcorneal macropustules and superficial
mononuclear infiltrates are common. The histopathological
hallmark is the spongiform pustule of Kogoj, resulting from
the accumulation of neutrophils within edematous intercel-
lular spaces, leading to keratinocyte apoptosis. Compared
to AGEP, GPP pustules are more superficial, show more
apoptotic keratinocytes, and lack eosinophils, aiding differ-
ential diagnosis.®81417:16:34,35

However, the classification and definitive diagnosis of
GPP remains complex, partly reflecting the lack of stan-
dardized international criteria. The development of globally
accepted guidelines could improve early recognition, en-
sure more consistent management, and facilitate exclusion
of mimicking conditions requiring different treatments.® Al-
though genetic testing is not yet routine, approaches such
as IL36RN mutation analysis may enhance diagnostic ac-
curacy in the future.>"
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Experts insight: “The EP acknowledged that IL36RN
mutation testing is rarely requested in clinical practice and
does not influence current treatment decisions. While its di-
agnostic value is acknowledged in specific contexts, clinical
decision-making continues to rely primarily on patient his-
tory, physical examination, and laboratory findings, which
remain the cornerstone of GPP diagnosis.”

Utility and limitations of severity assessment tools

Despite the clinical heterogeneity of GPP, the routine
use of standardized severity assessment tools remains
limited in practice.” Among the validated instruments, the
Generalized Pustular Psoriasis Physician Global Assess-
ment (GPPGA) is a visual analogue scale used to rate dis-
ease severity,>** mainly in clinical trials, with limited rel-
evance in everyday care.

Routinely, clinical assessment tends to prioritize the ex-
tent of skin involvement and systemic manifestations. The
pustule sub-score within the GPPGA is important for clinical
trial endpoints and regulatory purposes but is rarely used
in real-world practice, although its value as a standardized
measure is recognized.

Experts insight: “The EP agreed that disease severity is
primarily driven by systemic involvement and complications
(e.g., cholangitis, infections, renal failure, and hypocalce-
mia) as well as the extent of skin involvement, with clini-
cal evaluation focusing on these aspects rather than formal
scoring tools.”

The broader adoption of tools, such as the GPPGA in
clinical settings, would require targeted training and educa-
tion initiatives to familiarize dermatologists and other spe-
cialists with its use and interpretation. Without such efforts,
implementation outside the context of clinical research re-
mains unlikely.

Management and treatment goals

Pharmacological strategies overview

The GPP treatment often relies on approaches used for
plaque psoriasis, despite significant differences between
the two. In the absence of global guidelines, management
depends on clinical judgment and local resources, using a
multidisciplinary strategy that includes classical systemic
drugs, biologics, and supportive care.

In Portugal, conventional systemic therapies, such as
acitretin, ciclosporin, and methotrexate have been histori-
cally used off label in GPP. Ciclosporin is preferred for its
rapid onset of action, while acitretin has a slower onset
(2 - 3 weeks), and methotrexate is reserved for selected
cases where other options are contraindicated. Biologics,
including anti-TNF drugs, IL-17 and IL-23 inhibitors, have
emerged as additional options, although their use is mostly
supported by case reports and small case series.®

Recognition of the IL-36 pathway as a key driver of GPP
has led to targeted therapies. Spesolimab, an IL-36 receptor
antagonist, is the only approved treatment for flare manage-
ment and prevention in adults and adolescents.®'6:2%26-30.38
It has redefined GPP care as the first mechanism-based,
indication-specific option, offering rapid efficacy with a fa-
vorable safety profile and marking a shift toward precision
medicine.

Experts insight: “Spesolimab has emerged as a first-line
treatment due to its rapid efficacy controlling disease activ-
ity and favorable safety profile.”

Available agents for GPP flares and prevention of flare-
ups are presented in Table 1.

Therapeutic goals and disease control

Generalized pustular psoriasis therapeutic goals include
both short- and long-term objectives. Short-term goals focus
on stopping new pustules and rapid pustule clearance, con-
trolling systemic symptoms, and preventing complications.
Long-term goals include maintaining remission, preventing
flares, managing comorbidities, and restoring quality of life
(QOL).5*9’39

Experts insight: “Short term treatment goals include
stopping pustule formation, resolving skin lesions and sys-
temic symptoms, and normalizing laboratory parameters.”

Treatment efficacy is increasingly measured by dynamic
markers such as time to complete pustule clearance and
resolution of systemic symptoms, practical and meaningful
endpoints in trials and real-world care.

Experts insight: “The EP noted that systemic improve-
ment often lags behind cutaneous resolution, with clinically
meaningful response generally expected within 1 - 2 weeks
with new target therapies, a marked contrast to past stan-
dards, when 2 - 3 months of hospitalization were often re-
quired.”

However, managing both cutaneous and systemic mani-
festations remains challenging due to potential complica-
tions from GPP flares, a major concern especially in patients
with comorbidities and outside hospital settings. These in-
clude infections and sepsis, electrolyte imbalances, kidney
and liver dysfunction, cardiovascular failure, malnutrition,
neutrophilic cholangitis, respiratory distress, arthritis, diabe-
tes, and metabolic syndrome.>®

Experts insight: “Addressing potentially life-threatening
complications is essential for achieving comprehensive dis-
ease control.”

The recent availability of targeted therapies, like spe-
solimab, has transformed treatment expectations. While
past approaches involved prolonged disease and gradual
improvement, the EP emphasized that current strategies
prioritize rapid resolution, early stabilization, and flare pre-
vention. Therefore, treatment strategies should extend
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Table 1 — Therapeutic approaches for GPP flares and prevention of flare-ups

Treatment Action mechanism Regulatory status
§ o Cyclosporine Calcineurin inhibitor Off label
% E qé_ Methotrexate Antimetabolite that inhibits folate-dependent enzymes Off label
2 E E Acitretin Retinoid (oral) Off label
8 o= Corticosteroids Broad immunosuppressive effects Off label

Adalimumab TNF inhibitor

Infliximab TNF inhibitor

Secukinumab IL-17A inhibitor

(7]

'% Ixekizumab IL-17A inhibitor

g

° Brodalumab IL-17 receptor antagonist

2

° Ustekinumab IL-12/IL-23 inhibitor

(11]
Risankizumab IL-23 inhibitor (p19 subunit)
Guselkumab IL-23 inhibitor (p19 subunit)
Spesolimab IL-36 receptor antagonist

On label for GPP flares in Japan
Off label in Europe and US

On label for GPP flares in Japan
Off label in Europe and US

On label for GPP flares in Japan
Off label in Europe and US

On label for GPP flares in Japan
Off label in Europe and US

On label for GPP flares in Japan
Off label in Europe and US

Off label
On label for GPP flares in Japan

Off label in Europe and US

On label for GPP flares in Japan
Off label in Europe and US

On label for GPP flares and prevention.
Approved by FDA and EMA

EMA: European Medicines Agency; FDA: Food and Drug Administration; GPP: generalized pustular psoriasis; IL: interleukin; TNF: tumor necrosis factor; US: United States

beyond flare resolution to include the prevention of sys-
temic complications and the improvement of patients’ QoL.

Experts insight: “The EP emphasized that no new pus-
tule formation within the first week, with complete pustular
resolution within one month, represents a realistic target
in the current therapeutic landscape. Systemic symptoms
should improve within this timeframe as well.”

Due to chronicity or frequent recurrence of GPP, many
patients require ongoing management to prevent recurrent
flares and control residual disease. Although spesolimab is
approved in Portugal as monotherapy for treating and pre-
venting GPP flares in adults and adolescents, access to
preventive dosing remains limited in practice. Still, the panel
considered continued therapy clinically relevant for selected
patients, especially those with frequent (> 1/year) or severe
flares, prolonged exacerbations, or residual inflammation
between flares (e.g., erythema or desquamation). In such
cases, subcutaneous spesolimab may be needed chroni-
cally to maintain control and prevent recurrence. The EP
also noted that over 50% of patients on maintenance thera-
py may still show active disease, though mild to moderate,
reinforcing the need for individualized long-term strategies.

Experts insight: “Preventing flares, improving QolL, and
reducing systemic complications are key long-term goals.
In patients with recurrent flares or persistent low grade sys-
temic inflammation (e.g., elevated inflammatory markers
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in the absence of visible skin symptoms), the decision to
continue therapy between flares, particularly with biologics,
may be clinically justified.”

Long-term disease control strategies vary by individual
presentation. In patients with concomitant plaque psoriasis,
topical treatments may suffice for mild disease, whereas sys-
temic agents are used in more severe forms. In the absence
of plaque psoriasis, therapy for flare prevention may include
retinoids, methotrexate, or biologics, depending on clinical
severity and patient profile. Preventing recurrence addition-
ally involves patient education and trigger identification, al-
though formal prevention strategies remain non-standard-
ized.

Treatment decision-making and risk considerations

Therapeutic decisions in GPP must consider disease
severity, comorbidities and patient's age and sex (due to
teratogenic risks of certain systemic treatments). Additional
considerations include urgency of disease control, treat-
ment access, cost, and the overall impact on QoL. Treat-
ment selection is thus highly individualized and often guided
by urgency, tolerability, and care setting.

The setting (outpatient versus inpatient) can influence
therapeutic choices. While mild cases may be managed as
outpatients, admission can expedite diagnosis and access
to biologics.



Efficacy and safety also impact treatment selection. The
EP noted that older off-label systemic agents, though still
used, may pose substantial risks in fragile patients, partic-
ularly due to the risk of immunosuppression-related com-
plications, like sepsis. These concerns, combined with the
need for rapid action, support the growing preference for
the approved, on label targeted therapies in both acute and
preventive settings.

One specific consideration involves latent tuberculo-
sis screening prior to spesolimab initiation. While typically
recommended before biologics, testing delays may conflict
with the urgency of treating acute flares. Evidence supports
that in patients without clinical signs of active tuberculosis
or known risk factors (e.g., exposure, residence in endemic
areas), spesolimab initiation should not be delayed. Testing
can occur concurrently or soon after starting treatment, as
early intervention is critical to reduce GPP-related morbidity
and mortality.*®

Experts insight: “In cases without significant tuberculo-
sis risk factors, the EP agreed that treatment with spesolim-
ab should not be delayed by tuberculosis screening. Testing
can proceed concurrently or after treatment initiation, as
prompt intervention takes precedence in acute GPP flares.”

Access challenges and future perspectives

IL-36 inhibitors, including spesolimab, represent a para-
digm shift in GPP management, given its targeted mecha-
nism, rapid onset of action, and favorable safety profile, with
the added potential to shorten hospitalizations. However,
limited access to these novel therapies remains a major
barrier, restricting their use in preventive or maintenance
settings, even when clinically justified.’”® The EP stressed
the need for clear clinical indications and improved reim-
bursement pathways to ensure timely access to effective
treatments, a critical factor to reducing morbidity and mor-
tality in GPP."“° Open questions also remain regarding op-
timal long-term use, including re-dosing criteria and indica-
tions for patients with infrequent flares.

Experts insight: “The EP strongly urged timely access to
spesolimab, given the increased mortality risk associated
with this rapidly progressive and life-threatening disease.”

Healthcare resource utilization

Generalized pustular psoriasis’ burden on healthcare
systems reflects its rarity, clinical severity, and need for spe-
cialized, multidisciplinary care. Moreover, the economic and
personal impact of psoriasis, including GPP, justifies appro-
priate healthcare expenditure to ensure effective treatments
and disease control.”’
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Patterns of resource use: emergency care, hospi-
talizations, diagnostic testing and outpatient manage-
ment

Generalized pustular psoriasis flares carry significant
morbidity and mortality, and can rapidly progress to life-
threatening complications, with over half of patients requir-
ing prolonged hospitalization and many needing intensive
care units (ICU) admission. Average hospital stays last ~10
days, with a maximum of 44 days, with flares typically last-
ing 16 days.**“° The reported mortality rate reaches up to
three deaths per 100 patient-years, with sepsis and multior-
gan failure as the leading causes. 2442

Experts insight: “The EP unanimously confirmed that
hospital admission is the standard practice during GPP
flares, as systemic severity is often underestimated in out-
patient settings and generally becomes fully recognized
only after admission.”

Managing systemic complications often requires col-
laboration with internal medicine and intensive care teams
to address organ dysfunction, infections, and other acute
issues. Despite advances in care, ICU admission remains
common. French national claims databases show ~25% of
hospitalized GPP patients required ICU care during flares,
with a mean stay of 18 days.?**® Italian data similarly reflect
high burden, with about half of patients hospitalized during
flares, mainly in internal medicine or dermatology wards.
Although ICU use was lower in this cohort, flares still led to
substantial healthcare resource use.*

Beyond hospitalization, GPP management involves
extensive diagnostic tests, such as laboratory and micro-
biological analyses, to exclude infections, electrolyte imbal-
ance and other conditions, increasing healthcare demands.

Economic and logistical implications of inpatient
care

Hospital admissions, particularly ICU stays, are ma-
jor drivers of GPP-related healthcare costs. It imposes a
markedly higher burden than plaque psoriasis, with greater
morbidity, systemic complications, and resource demands.
Generalized pustular psoriasis is linked to substantially
higher direct and indirect medical and pharmacy costs than
in plaque psoriasis or the general population.*~* A signifi-
cant portion stems from medications, especially biologics
and targeted therapies. However, upfront expenses may be
offset by reduced hospital stays, ICU admissions, and broad
immunosuppression. Spesolimab is expected to accelerate
flare resolution, potentially shortening hospitalizations, re-
ducing intensive care needs, long-term immunosuppressive
use, and complication risks.**“’=>* These effects contribute
to more efficient resource use and overall cost reduction.

Despite high costs, the EP noted that improving ac-
cess to effective therapies could significantly reduce the
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economic burden by enhancing disease control and pre-
venting complications.

Experts insight: “The EP expressed concern regarding
the high costs associated with hospitalization, particularly in
intensive care settings. Earlier and broader access to novel
targeted therapies, such as spesolimab, may improve cost-
effectiveness by reducing hospital length of stay and overall
healthcare resource use during acute flares, and, ultimately,
by lowering hospitalization rates.”

Access barriers to dermatologists and specialized
centers

Access to dermatologic care remains uneven.

Limited availability of dermatologists, particularly during
weekends or off-hours, can delay diagnosis and treatment
initiation, increasing the risk of severe complications.* Geo-
graphic disparities worsen these issues, as patients in rural
or remote areas often face delays and reduced access to
specialized care, leading to suboptimal disease control.

Experts insight: “The EP emphasized that shortages of
specialized dermatology support in some public hospitals
hinder timely and effective management of GPP.”

Despite the complexity of care required, the EP noted
that dermatology beds and inpatient dermatology infra-
structure are increasingly limited, with insufficient on-call
dermatologist availability. In many hospitals, management
depends on interhospital collaboration and centralized ur-
gent care networks. Similar shortages are reported in other
European settings, namely Italy, where experts cited this as
a barrier to timely admission and efficient resource use.®
To address these gaps, the EP emphasized strengthening
referral pathways to existing reference centers, ensuring
systematic referral of all GPP patients to specialized units
with appropriate expertise and resources.

Experts insight: “The EP advocated systematic referral
of GPP patients to specialized centers to ensure timelier
and more coordinated care.”

Teledermatology emerged as a valuable tool to expand
access to specialist consultations, particularly for patients
in medically underserved or remote areas, helping to over-
come geographic and logistic barriers to dermatologic
Care.54’55

Experts insight: “The EP supported the expansion of
teledermatology networks to reduce geographical inequi-
ties and ensure broader access to specialized dermatologic
care.”

Optimizing treatment regimens, particularly through
timely use of targeted therapies, is essential to enhance the
cost-effectiveness of care and improve both outcomes and
QOL.31,41,56

Experts insight: “Accelerating access to approved thera-
pies was identified as a critical priority to improve clinical
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outcomes and reduce long-term healthcare costs, including
hospitalization and ICU burden.”

Expert recommendations

Table 2 summarizes the recommendations formulated
to guide clinicians, healthcare institutions, decision-makers,
payors and patients in GPP management.

CONCLUSION

This expert perspective offers key insights into current
challenges and opportunities in GPP management in Por-
tugal. Despite advances in disease understanding and tar-
geted therapies, major gaps persist in diagnosis, treatment
access, and healthcare organization.

The EP strongly recommended structural measures
to improve GPP care. Priorities included enhancing early
recognition by non-dermatologists, streamlining referrals,
and expanding access to effective therapies, especially
spesolimab, a perceived key for rapid control. The EP also
stressed multidisciplinary care, timely treatment during
flares, and long-term strategies to prevent recurrences and
systemic complications. Optimizing resource use through
earlier diagnosis, faster access and better care coordina-
tion was highlighted as essential to improve outcomes and
reduce costs.

This article calls on clinicians, healthcare institutions,
and decision-makers to act on these recommendations
without delay, aiming at ensuring equitable access to ef-
fective care and improving quality of care and clinical out-
comes for patients with GPP.
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Table 2 — Expert recommendations to optimize patient care and healthcare resource use in GPP

1.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Treatment urgency and
efficacy

Raise disease awareness

Targeted education

Streamline referral
pathways

Diagnostic precision
Rational use of skin
biopsy

Limited genetic testing

Prioritize clinical
evaluation

Define clear treatment
goals in acute flares

Long-term disease control
goals

Flare prevention and
education

First line treatment

Timely therapeutic
response

Therapeutic expectations

Long-term management
strategy

Patient monitoring

Expedite therapy in flares

Ensure timely access to
effective therapies

Cost-effectiveness

Recognize healthcare
burden

Optimize referral
pathways

Leverage teledermatology

Accelerate access to
approved therapies

GPP is a potentially life-threatening condition that requires prompt and effective treatment.

Enhance GPP awareness among non-dermatology healthcare professionals, particularly family
physicians, emergency physicians, and internal medicine physicians, to reduce misdiagnosis,
underdiagnosis and diagnostic delays.

Implement targeted medical educational programs for emergency and primary care teams to
improve early recognition and accelerate dermatology referrals.

Simplify and expedite referral processes to ensure rapid access to dermatology services, particularly
in acute settings.

GPP diagnosis is based on a thorough clinical assessment, including medical history, physical
examination, and laboratory tests (including complete blood count, renal and liver function,
inflammatory markers).

Skin biopsy is not required for the diagnosis. Histopathologic findings may support the diagnosis in
selected cases but should not delay GPP management.

Restrict IL36RN genetic testing to specific cases, as it has no current impact on treatment decisions
or routine practice.

Prioritize clinical evaluation to assess disease severity, focusing on systemic involvement and skin
extent, reserving GPPGA scale for clinical trials and regulatory purposes, as it has limited utility in
clinical practice.

Short-term treatment goals include stopping new pustule formation, pustule clearance, resolution of
systemic symptoms, and normalization of laboratory parameters.

Focus on preventing flares, improving QoL, and reducing systemic complications as key long-term
goals.

Educate patients on trigger avoidance and self-monitoring to support early identification of flares and
reduce preventable exacerbations.

Use spesolimab as a first-line treatment for flare management, given its rapid efficacy controlling
disease activity and favorable safety profile.

A clinically meaningful response is generally expected within 1-2 weeks, particularly with spesolimab.

Define early treatment success as the absence of new pustules within the first week and complete
pustular resolution within one month.

In patients with frequent or recurrent flares, or persistent low-grade systemic inflammation (e.g.,
elevated inflammatory markers in the absence of visible skin symptoms), chronic maintenance
treatment may be clinically justified to prevent recurrence.

Establish individualized follow-up plans, typically every 3 months, with flexibility to intensify during
active phases and space out during stable remission.

Treatment with spesolimab should not be delayed by tuberculosis screening. Testing can proceed
concurrently or after treatment initiation.

Timely access to spesolimab is strongly urged, given the increased mortality risk associated with this
rapidly progressive and life-threatening disease.

Although associated with high upfront costs, spesolimab may reduce long-term expenditure by
decreasing the need for prolonged hospitalization and for intensive care.

GPP imposes substantial healthcare utilization, including frequent hospitalizations and emergency
care needs.

Ensure systematic referral of GPP patients to specialized centers to guarantee timely and
coordinated care.

Expand teledermatology use to support remote diagnosis, follow-up, and expedite specialist input,
especially in underserved areas.

Prioritize rapid and equitable access to approved therapies to improve clinical outcomes and reduce
long-term healthcare costs.

GPP: generalized pustular psoriasis; GPPGA: Generalized Pustular Psoriasis Physician Global Assessment; IL36RN: interleukin-36 receptor antagonist; QoL: quality of life
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Quando a Laringe Denuncia o Improvavel:
Criptococose em Doente Imunocompetente

When the Larynx Reveals the Unlikely: Cryptococcosis
in an Immunocompetent Patient
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Imunocompeténcia
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ryngeal Disease

A criptococose é uma infegdo fungica invasiva, causa-
da por leveduras encapsuladas do género Cryptococcus,
geralmente observada em individuos imunocomprometi-
dos e com frequente envolvimento pulmonar e do sistema
nervoso central.” Apesar de incomum, a doenca pode nao
sO desenvolver-se em doentes imunocompetentes como
também afetar 6rgéos e sistemas atipicos, como a laringe,
com menos de 50 casos descritos na literatura mundial."?
Apresenta-se, neste contexto, um caso raro e de dificil sus-
peicao clinica de criptococose laringea num doente imuno-
competente.

Trata-se de um homem de 74 anos, nao fumador, com
historia de infecdo pulmonar assintomatica por Cryptococ-
cus spp. em 2016, de resolucao radioldgica.

O estudo de imunossupressao entdo realizado nao re-
velou alteragdes. A data atual, o doente negou, exposi¢do
prévia a corticosteroides inalados, contacto frequente com
aves ou outros fatores de risco predisponentes conhecidos.

Em maio de 2025, foi observado em consulta de Otor-
rinolaringologia (ORL), por disfonia com trés meses de
evolugao persistente apods tratamento empirico com ciclo
curto de corticosteroide e inibidor da bomba de protbes per
os. Na nasofibrolaringoscopia, foi detetada uma neoforma-
¢éo irregular na corda vocal esquerda, de maiores dimen-
sdes no seu tergco posterior e na comissura anterior. Foi
realizada biopsia da lesdo através de microlaringoscopia
em suspensdo. O estudo anatomopatoldgico evidenciou a
presenca de estruturas fungicas [leveduras ovdides com
’halo’ claro (capsula) e fendmenos de gemulagéo de base
estreita] evidenciadas por técnica histoquimica de Grocott,
compativeis com infegéo por Cryptococcus spp.

A andlise microbiolégica e imunofenotipica comple-
mentar permitiu a identificacdo de Cryptococcus. A anali-
se microbiolégica e a imunofenotipagem complementares
nao produziram resultados conclusivos por inadequagao
da amostra disponivel. Por esta razdo, o diagndstico defi-
nitivo assentou nos achados histoldgicos e nas coloragbes
histoquimicas especificas. A investigagdo de envolvimento
sistémico, realizada em colaboragdo com a Infeciologia,
incluiu tomografia computorizada toracica (sem alteragdes
de novo) e doseamento sérico de antigénio criptococico
(negativo). A pungédo lombar nao foi realizada, por auséncia
de sintomatologia neuroldgica associada a um antigénio
sérico negativo. Foi reavaliado o estado imunitario, man-
tendo-se a classificagdo de imunocompeténcia.

O doente iniciou terapéutica sistémica com fluconazol,

em conformidade com as recomendacgdes para a criptoco-
cose sem atingimento meningeo e pulmonar grave. Quatro
meses apos o inicio do tratamento, o doente apresenta-
va evolugao clinica favoravel, com melhoria da disfonia e
auséncia de lesbes orgéanicas ao nivel das cordas vocais,
mantendo-se sob vigilancia clinica conjunta de ORL e de
Infeciologia até completar o esquema terapéutico.

Em hospedeiros imunocompetentes, a fisiopatologia da
criptococose laringea permanece incompletamente escla-
recida. A literatura sugere que fatores predisponentes lo-
cais — uso prolongado de corticosteroides inalados, reflu-
xo laringofaringeo e microtrauma vocal repetido — podem
comprometer a barreira mucosa local, favorecendo a colo-
nizacéo por Cryptococcus spp. apos inalagdo de esporos,
frequentemente associados a contacto com excrementos
de aves, sobretudo pombos.** No caso descrito, a histé-
ria prévia de infegdo pulmonar pelo mesmo agente sugere
ainda a possibilidade de reativagdo ou de disseminagao
hematogénica a partir do foco pulmonar, mecanismo ja do-
cumentado.®

Em suma, a criptococose laringea é uma entidade rara
€ com poucos casos descritos na literatura, que pode mime-
tizar lesbes neoplasicas da laringe, devendo ser considera-
da em casos de disfonia persistente, mesmo em pacientes
imunocompetentes.?’ Estes casos deverdo ser concomi-
tantemente referenciados a Infeciologia para investigacéo
etiolégica aprofundada, avaliacdo do atingimento sistémico
e inicio de tratamento e vigilancia a longo prazo, de forma a
existir um acompanhamento conjunto desta patologia entre
a ORL e a Infeciologia.
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Exmos. Senhores Editores,

E com aprego que reconhego as autoras do artigo “A
Importéncia de Brincar” a relevancia e a profundidade com
que abordam o papel do brincar no crescimento saudavel
da crianga.' Este trabalho destaca aspetos essenciais do
desenvolvimento infantil, com implicagbes diretas para a
pratica clinica, educativa e parental.’

O brincar é crucial para o desenvolvimento sensorio-
-motor, cognitivo, social e emocional da crianga.? A evidén-
cia demonstra que o tempo dedicado ao brincar ndo estru-
turado (free play) favorece a autorregulacéo, a criatividade
e as competéncias sociais.>® O brincar livre, preferencial-
mente ao ar livre e em ambientes que suportem brincadei-
ras de exploragdo motora com algum risco (como subir a
uma &rvore, por exemplo), associa-se a maior atividade
fisica, bem-estar emocional e resiliéncia.®

O artigo refere que os brinquedos sdo apropriados
“‘quando ajustados ao nivel de desenvolvimento, quando
ndo causam aborrecimento (por ndo permitirem desafio) ou
frustracdo (quando de nivel superior)”." Contudo, é impor-
tante referir que tanto o aborrecimento como a frustragao
poderdo ser benéficos.

O aborrecimento pode desempenhar um papel positivo,
estimulando a criatividade, a autonomia e a capacidade de
resolucdo de problemas.*

Além disso, ao expor a crianga a situagdes de frustra-
¢ao, alguns brinquedos oferecem oportunidades para que
a crianga aprenda a lidar com emogbes negativas de forma
adaptativa, promovendo a regulagdo emocional e a per-
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sisténcia.® Por outro lado, s6 o jogo cooperativo permite a
crianga desenvolver competéncias de socializagéo que lhe
permitirdo mais tarde adaptar-se aos desafios da vida es-
colar e profissional.

Apela-se, assim, a uma maior integracdo do brincar li-
vre e ao ar livre, respeitando o ritmo de cada crianga, com
atencédo ao tempo de qualidade sem ecras e a utilizagao
de brinquedos versateis, como componente estruturante
das politicas de saude publica, da educagao infantil e das
praticas parentais. Nao devemos esquecer que o brincar é
considerado um contexto seguro para experienciar abor-
recimento e frustragdo, fortalecendo a adaptabilidade e a
saude mental no futuro.
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Gestao de Comportamentos Sexuais de Risco em
Internamentos de Psiquiatria de Doentes Agudos: Uma
Proposta Institucional

Managing Sexual Risk Behaviors in Acute Psychiatric
Inpatient Units: An Institutional Proposal

Palavras-chave: Comportamento Sexual; Doentes Internados; Pes-
soas com Perturbagées Psiquiatricas; Servigo de Psiquiatria
Keywords: Inpatients; Persons with Psychiatric Disorders; Psychiatric
Department, Hospital; Sexual Behavior

Durante a pratica clinica diaria numa unidade de inter-
namento de doentes agudos de psiquiatria (UIP) identifi-
cou-se uma lacuna presumivelmente transversal a outras
UIP: a auséncia de um procedimento protocolado para a
abordagem de comportamentos sexuais de risco e even-
tos-sentinela — definidos como comportamentos sexuais
entre doentes internados passiveis de comportar risco in-
feccioso, de gravidez e/ou legal. Varias questées foram
levantadas por profissionais e pelos proprios doentes, evi-
denciando necessidades na nossa atuagéo clinica: a) as-
segurar a saude e seguranga dos doentes; b) identificar e
atuar sobre as consequéncias do comportamento sexual;

¢) uniformizar a intervengéo das equipas de saude mental
neste contexto.

Uma pesquisa na PubMed remeteu-nos para a escassez
de orientagdes atualizadas nesta tematica, convidando-nos
a desafiar estereotipos como o da auséncia de atividade
sexual em pessoas com doenga mental grave.’* Um estu-
do de 522 doentes em 84 enfermarias britanicas mostrou
que 13% estiveram envolvidos em incidentes sexuais nas
primeiras duas semanas de internamento, sendo 1 em 20
de natureza ndo consentida.” A Care Quality Commission
identificou mais de 1000 incidentes de seguranga sexual
em enfermarias psiquiatricas do National Health Service do
Reino Unido num periodo de trés meses, sublinhando que
se trata de uma prioridade reguladora, ndo apenas clinica.®
Uma revisdo da literatura para elaboragdo de orientagédo
clinica numa UIP americana sugeriu um perfil de doentes
de alto risco, a necessidade de psicoeducagdo em saude
sexual e uma abordagem estruturada para incidentes de
indole sexual.”

Apesar da complexidade da gestédo destes casos, pela
diversidade de situagbes a acautelar, apos esta reflexao
optamos por: a) rever o regulamento do internamento preé-
-existente e adicionar o desaconselhamento expresso de

Potencial comportamento sexual de risco®
(apurado direta ou indiretamente por qualquer elemento da equipa multidisciplinar)

|

(

Reportar ao(s) Médico(s) Assistente(s) ]

|

-

U

- Avaliagao psiquiatrica individual dos doentes envolvidos
(exame do estado mental, caracterizagao da interagdo, cronologia dos factos, vivéncia

o

emocional perante a situacéo)

- Registo no processo clinico )

(perfis de serologias infecciosas, avaliagdo da necessidade de profilaxia pos-exposi¢éo)
- Articulagao com Ginecologia-Obstetricia
(pertinéncia de contracegdo de emergéncia, necessidade de exame objetivo,

- Articulagao com Infecciologia )

programacao de contracecao futura) )

|
|
:
| @
|
|
|
|
|
|
|
|
|

Auséncia de Consentimento/ Capacidade para
consentir ausente, duvidosa ou nao passivel de
aferigcao

Consultar orientagéo técnica intra-hospitalar
“Procedimento: atuar perante adultos vitimas de
violéncia”®

Figura 1 — Algoritmo simplificado para a orientagao e gestdo de comportamentos sexuais de risco ocorridos no internamento de Psiquia-

tria da Unidade Local de Saude Loures-Odivelas

a: Interagdo sexual entre doentes internados que comporte pelo menos um dos trés niveis de risco (infecioso, de gravidez e/ou legal) — evento-sentinela.

b: Ponderar envolvimento de outro(s) profissional(is) de satide mental da equipa.
c: Contempla notificagdo/avaliagéo da Medicina Legal e Autoridades Policiais.
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envolvimento intimo/contacto fisico inapropriado com ou-
tros internados; b) propor um algoritmo com linhas gerais
para a gestdo dos comportamentos sexuais na UIP (Fig.
1); c¢) estabelecer o compromisso de discusséo periddica
de eventos-sentinela. Este conjunto de medidas contempla
trés niveis de risco (infecioso, de gravidez e legal) e pro-
cura equilibrar dois imperativos éticos frequentemente em
tensédo: o respeito pela autonomia e dignidade dos doentes
e o dever de protegao perante a vulnerabilidade inerente a
doencga mental aguda.

A avaliagdo da capacidade para consentir constitui um
dos elementos centrais do algoritmo e o principal determi-
nante da via de atuagédo. Na auséncia de um instrumento
validado em Portugal para este contexto, a operacionaliza-
¢ao baseia-se no exame do estado mental — com atengéo a
presenca de alteragdes psicopatologicas agudas e/ou cro-
nicas com influéncia no juizo critico — e na caracterizagéo
detalhada da interagéo: grau de reciprocidade, compreen-
sdo das consequéncias do ato, capacidade de comunicar
uma decisdo e auséncia de coergdo.” Esta abordagem
oferece uma orientagao clinica geral potencialmente apli-
cavel nesta UIP e replicavel a outras unidades de interna-
mento com a mesma necessidade nao respondida.
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Variante p.Gly143Glu no Gene CES1 Associada a
Resposta Adversa ao Metilfenidato numa Crianca:
Relato de Caso

p-Gly143Glu Variant in CES1 Gene Associated with
an Adverse Response to Methylphenidate in a Child:
Case Report

Palavras-chave: Carboxilesterase/genética; Crianca; Hidrolases de
Ester Carboxilico/genética; Metilfenidato/farmacocinética; Transtorno
do Deficit de Atencdo com Hiperatividade

Keywords: Attention Deficit Disorder with Hyperactivity; Carboxyles-
terase/genetics; Carboxylic Ester Hydrolases/genetics; Child; Methyl-
phenidate/pharmacokinetics

A perturbacdo de hiperatividade e défice de atencao
(PHDA) é uma das perturbagdes do neurodesenvolvimento
mais frequentes em idade pediatrica. Apesar de o metilfeni-
dato ser amplamente utilizado no seu tratamento, a sua efi-
cacia em criangas com perturbagéo do espectro do autismo
(PEA) e PHDA comdrbida tende a ser inferior e os eventos
adversos mais frequentes e graves.'

O metilfenidato € metabolizado pela carboxilesterase 1
(CES1), sendo convertido no metabolito inativo acido rita-
linico. A variante p.Gly143Glu (rs71647871) do gene CES1
associa-se a reducéo da atividade enzimatica, aumento da
exposicao sistémica ao farmaco e maior risco de reacdes
adversas.? A frequéncia alélica estimada desta variante é
3,7% na populagédo caucasiana, sendo a maioria dos por-
tadores heterozigéticos.? Mesmo em heterozigotia, esta va-
riante associa-se a alteragbes farmacocinéticas, incluindo
aumento da area sob a curva (AUC), da concentragcdo ma-
xima (Cmax) e do tempo de semi-vida do metilfenidato.®

Apresentamos o caso de uma crianga do sexo femini-
no, de nove anos, com diagnostico de PEA e PHDA, sem
fatores psicossociais relevantes. Por irrequietude, impulsi-
vidade e desatencdo com impacto funcional, iniciou metil-
fenidato de libertacdo imediata, 5 mg/dia, observando-se
agravamento comportamental, com irritabilidade marcada
e agitacdo. Foi posteriormente tentada atomoxetina, na
dose de 0,5 mg/kg/dia. Contudo, apds aumento da dose
para 0,75 mg/kg/dia, verificou-se agravamento da irritabili-
dade, motivando a sua suspenséo.

Perante resposta adversa ao metilfenidato e a atomo-
xetina, associada a antecedentes de respostas atipicas a
outros psicofarmacos, num contexto de PEA, o caso foi
discutido com a equipa de Genética. Solicitou-se avaliagao
farmacogenética alargada, incluindo pesquisa de variantes
no gene CES1 e gendtipo do gene CYP2D6, que identifi-
cou a variante p.Gly143Glu em heterozigotia e o gendtipo
CYP2D6 *4/*4, correspondente ao fendétipo de metaboli-
zador lento. A variante CES7 podera ter contribuido para
a resposta adversa observada ao metilfenidato, enquanto
o gendtipo CYP2D6 é compativel com a intolerancia ob-
servada a atomoxetina, farmaco para o qual existem reco-
mendagdes farmacogenéticas formais com base no genoé-
tipo CYP2D6.* Contudo, dada a complexidade genética e

581

clinica da PEA, n&o é possivel estabelecer uma relagdo
causal direta.

Introduziu-se lisdexanfetamina 30 mg/dia, com resposta
terapéutica e boa tolerancia. Apos 24 meses, mantém be-
neficio terapéutico sustentado, com 50 mg/dia. A lisdexan-
fetamina é um profarmaco convertido em d-anfetamina por
hidrolise nos eritrocitos, processo independente da CES1,
constituindo uma alternativa apropriada neste contexto.®

Embora ndo existam recomendacgdes farmacogenéticas
formais para o metilfenidato, este caso ilustra o potencial
contributo da farmacogenética na individualizagao terapéu-
tica perante respostas atipicas, particularmente em crian-
¢as com PEA.

PREMIOS E APRESENTAGOES PREVIAS
Apresentagdo do caso clinico em sesséo clinica no
Hospital Dona Esteféania.
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A Importancia do Reconhecimento da
Hiperfosfatasemia Transitéria Benigna da Infancia

The Importance of Recognizing Benign Transient
Hyperphosphatasemia of Childhood

Palavras-chave: Fosfatase Alcalina; Lactente
Keywords: Alkaline Phosphatase; Infant

Exmo. Senhor Editor da Acta Médica Portuguesa,

A elevagédo da fosfatase alcalina (FA) em idade pe-
diatrica é relativamente comum, podendo condicionar um
diagnostico diferencial extenso e desencadeando frequen-
temente investigagbes exaustivas.’ Pretendemos alertar
para a hiperfosfatasemia transitéria benigna da infancia
(HTBI), uma entidade subdiagnosticada cujo reconheci-
mento atempado evita exames complementares e terapéu-
ticas desnecessarias.’

Apresentamos o caso de uma lactente de sete meses,
saudavel, avaliada no servigo de urgéncia por vomitos e
recusa alimentar desde o dia anterior. Analiticamente,
destacava-se elevagao marcada da FA [5544 U/L, valor de
referéncia (VR) 150 - 500 U/L], leucocitose (26,1, VR 6 -
17,5 x10%/mm?), neutrofilia (74,5; VR 20% - 45%) e ligeira
elevagdo da AST (55, VR 5 - 34 U/L). A restante avaliagao
clinica e laboratorial basica ndo revelou outras alteragdes
aparentes no metabolismo hepatico ou dsseo. O exame su-
mario de urina e, posteriormente, a urocultura confirmaram
uma infe¢do do trato urinario (ITU) a Klebsiella pneumo-
niae. Apds antibioterapia dirigida, a evolugao foi favoravel,

Tabela 1 — Resultados das analises sanguineas seriadas

com melhoria clinica apds dois dias. Verificou-se uma dimi-
nuigcao da FA (598 U/L) apds trés semanas e normalizagédo
apos dois meses (Tabela 1).

A HTBI, com prevaléncia estimada entre 1,1% e 6%,
caracteriza-se por um aumento isolado e transitério da FA
(habitualmente trés a cinco vezes o limite superior do va-
lor de referéncia para adultos, podendo atingir até 20 a 70
vezes este limite), identificado em avaliagéo laboratorial de
rotina ou perante doenga aguda, na auséncia de evidéncia
clinica ou laboratorial de doenga 6ssea ou hepatica.>*

Ocorre tipicamente entre os seis e 0s 24 meses de ida-
de.®>* O mecanismo fisiopatoldgico exato permanece incer-
to, postulando-se que resulte de uma reducao da clearance
hepatica da FA.?

Embora seja ocasionalmente reportada em associagao
a infegbes agudas (ITU descrita em 0,8% dos casos), esta
aparente relagdo podera refletir um viés de selegao motiva-
do pela colheita analitica na intercorréncia aguda.*

Perante uma crianga com menos de cinco anos com
elevacao acentuada da FA, exame objetivo normal e mar-
cadores hepaticos, renais e do metabolismo fosfocalcico
inalterados, a HTBI deve ser a hipoétese principal.®* A atitu-
de clinica recomendada é a reavaliagdo em dois a quatro
meses (42% dos casos resolvem-se neste periodo).*® Se
a hiperfosfatasemia persistir além de quatro a seis meses,
justificar-se-a uma investigagao dirigida para excluir uma
patologia 6ssea, hepatica, renal, imunodeficiéncia ou efei-
tos farmacolégicos.*®

Parametro laboratorial (unidade) Admissao no SU Trésd:re,?i:nas Do(i;::::es Intervalo de referéncia
Hemoglobina (g/dL) 10,1 - - 10,5-13,5
Leucécitos (x10*/mm?) 26,1 - - 6-17,5
Neutroéfilos (%) 74,5 - - 20-45
Linfocitos (%) 15,7 - - 45-70
Plaquetas (x103/mm?3) 751 - - 150 — 350
PCR (mg/dL) <01 - - <05
Ureia (mg/dL) 31 - - 18 -45
Creatinina (mg/dL) 0,37 - - 0,3-0,7
Potassio (mEg/L) 4,5 - - 3,5-5/1
Sodio (mEg/L) 140 - - 136 — 146
Calcio (mg/dL) 10,5 - 10,8 9-11
Albumina (g/dL) 4,5 - - 3,8-54
Aspartato aminotransferase (AST) (U/L) 54 55 49 5-34
Alanina aminotransferase (ALT) (U/L) 18 22 29 <55
Bilirrubina total (mg/dL) - 0,15 0,27 <1,2
Creatina quinase (CK) (U/L) - 134 - 27 - 242
Fosfatase alcalina (U/L) 5544 598 427 150 — 500
Gama glutamil transferase (GGT) (U/L) 22 10 21 9-36
Vitamina D (ng/mL) - - 30,1 > 20
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A partilha deste caso tem como objetivo alertar para a
importancia de reconhecer a HTBI e o seu curso autolimi-
tado, crucial para otimizar recursos, minimizando o impacto
psicolégico e econémico na crianga, na familia e nos servi-
¢os de saude.'3*
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Referral in Mild Cognitive Impairment: Subjectivity or
Uncalibrated Prudence?

Referenciagao no Défice Cognitivo Ligeiro:
Subjetividade ou Prudéncia nao Calibrada?
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| read with great interest the study by Fonseca et al,’
which explores the barriers to referring patients with mild
cognitive impairment (MCI) in Northern Portugal. The au-
thors identify “subjectivity” in the application of referral
criteria and a “lack of assertiveness” among primary care
clinicians (PCCs) as critical barriers. This letter serves as
an extension and alternative interpretation of their valuable
findings.

From a bioethical and methodological perspective, |
propose that this “subjectivity” should not be viewed merely
as a lack of adherence to guidelines, but potentially as a
manifestation of the “Prudence Gap” (Phronesis). In clinical
ethics, prudence is the practical wisdom required to adapt
abstract medical guidelines to the complex realities of in-
dividual patients. Unlike pure subjectivity — which implies

arbitrariness — prudence is a deliberate moral calibration.
In Primary Care, the decision to refer is a probabilistic ex-
ercise where the clinician must weigh the biomedical utility
of a diagnosis against the patient’s social determinants of
health (SDoH), such as the low literacy correctly identified
by Fonseca et al.

In line with recent European research highlighting
marked ethical insecurity and heterogeneity in MCI disclo-
sure practices,’ as well as a limited contribution and lack
of specific training for dementia management among Por-
tuguese family physicians,® | recently proposed a Bayes-
ian framework (a probabilistic model that integrates a
patient’s prior social context with new clinical evidence
to guide decision-making) to evaluate this specific discon-
nection between theoretical ethical knowledge and prudent
clinical performance.* When applying this analytical lens to
Primary Care, it becomes clear that when PCCs hesitate
to refer, they are often unconsciously drawing on a Bayes-
ian prior: knowing that in a context of severe social frailty,
an advanced diagnosis without downstream support might
cause more harm (maleficence) than good. Importantly, this
should never justify diagnostic nihilism or act as a barrier
to appropriate referral; rather, severe social vulnerability
must inform the need for shared decision-making and the

Patient with suspected MCI

(Primary

Care)

.

Validated tool
(e.g., MoCA)

Standard biomedical utility

v

SDoH assessment
(Bayesian Prior)

Literacy, Support network

Clinical prudence (Phronesis):
Calibrating risk versus Benefit

v

High vulnerability / No alarm indicators

l

Pre-referral social support,
Active monitoring &
Deferred referral

v

Alarm indicators present

l

Expedited neurology referral
+

Concurrent social support

Figure 1 — Multicriteria Bayesian referral algorithm for mild cognitive impairment. The algorithm illustrates how Phronesis calibrates bio-

medical utility with social context to determine the safest patient pathway.
MCI: mild cognitive impairment; MoCA: Montreal Cognitive Assessment; SDoH: social determinants of health.
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mobilization of tailored psychosocial support before and
after the referral. However, without a formal framework for
clinical judgment, this ethical intuition superficially mani-
fests as inconsistency.

To strengthen the referral pathway and translate this
conceptual reflection into practical action, solutions must
evolve towards multicriteria referral algorithms (Fig. 1).
Practically, this requires standardizing criteria by combin-
ing validated cognitive assessment tools (e.g., MoCA) with
structured “clinical red flag indicators” — such as rapid cog-
nitive decline or severe caregiver burnout. In this algorithm,
high social vulnerability does not preclude referral; instead,
it acts as a critical contextual modifier that simultaneously
shifts how the referral is discussed with the patient and trig-
gers the immediate need for structured local support to en-
sure the referral’s success. Furthermore, looking towards
future operational feasibility, training PCCs to use Bayesian
nomograms integrated into electronic health records could
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eventually serve as an aspirational tool to help visualize
how SDoH modify the actual benefit of a referral.® This ap-
proach transforms “subjectivity” into “calibrated judgment,”
ensuring that referrals are both technically accurate and
ethically sound.
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Management of Supraventricular Tachycardia During
Pregnancy: A Case Report

Tratamento de Taquicardia Supraventricular na
Gravidez: Um Caso Clinico

Keywords: Pregnancy Complications; Tachycardia, Supraventricular
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tricular

Dear Editor,

Supraventricular tachycardia (SVT) is the most common
arrhythmia during pregnancy, with a higher incidence in
the third trimester due to physiological hemodynamic, hor-
monal, and autonomic changes.' Although most episodes
are well tolerated, some cases may lead to maternal hemo-
dynamic instability and potential fetal compromise, posing
diagnostic and therapeutic challenges.?

We report the case of a 30-year-old woman at 34+6
weeks of gestation, with no known structural heart disease,
who presented to the emergency department with sudden-
onset palpitations, chest pain and dyspnea, accompanied
by nausea and vomiting. On admission, her heart rate was
200 beats per minute, blood pressure was 120/65 mmHg,
and oxygen saturation was 100%. An electrocardiogram re-
vealed a regular wide QRS tachycardia consistent with SVT
with aberrant conduction (Fig. 1A).

Initial management included vagal maneuvers, which
were unsuccessful, followed by synchronized electrical car-
dioversion under sedation. Two attempts at 150 J and 200
J failed to restore sinus rhythm. Pharmacological cardiover-
sion with intravenous adenosine was then administered (6
mg followed by two doses of 12 mg), without effect. A third
synchronized electrical cardioversion at 200 J successfully

A

Figure 1 — (A) ECG showing the supraventricular tachycardia. (B)
ECG showing synus rhythm after cardioversion.

restored sinus rhythm (Fig. 1B).** Continuous fetal monitor-
ing was maintained throughout the procedure, with no evi-
dence of fetal distress. Given the persistent tachycardia at
200 bpm associated with chest pain and dyspnea in the set-
ting of advanced pregnancy, early electrical cardioversion
was prioritized after unsuccessful vagal maneuvers due to
concern for potential maternal hemodynamic deterioration.*

The patient remained asymptomatic during hospitaliza-
tion. A transthoracic echocardiography showed no struc-
tural abnormalities, and treatment with bisoprolol 2.5 mg
daily was initiated.*>® The remainder of the pregnancy was
uneventful, and vaginal delivery occurred at 39 weeks of
gestation without maternal or neonatal complications; epi-
dural analgesia was performed during labor to reduce cat-
echolamine release and minimize the risk of arrhythmia re-
currence. No recurrence of arrhythmia was observed during
pregnancy or postpartum.

This case highlights the importance of a stepwise ap-
proach to SVT management during pregnancy. While phar-
macological therapy is considered first-line in hemodynami-
cally stable patients, electrical cardioversion is a safe and
effective option when initial measures fail or when there is
concern for clinical deterioration.’** Catheter ablation was
not considered necessary, as sinus rhythm was success-
fully restored and remained stable throughout follow-up.
Individualized decision-making and a multidisciplinary ap-
proach are essential to ensure optimal maternal and fetal
outcomes.
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Quando a Depressao Resistente ao Tratamento Nao é
Resisténcia

When Treatment-Resistant Depression is Not
Resistance

Palavras-chave: Perturbagdo Depressiva Resistente a Tratamento/
diagnéstico; Perturbacdo Depressiva Resistente a Tratamento/trata-
mento farmacoldgico

Keywords: Depressive Disorder, Treatment-Resistant/diagnosis; De-
pressive Disorder, Treatment-Resistant/drug therapy

A depressao resistente ao tratamento (DRT) constitui
um desafio frequente na pratica clinica, no entanto, uma
proporcéo relevante destes casos néo corresponde a uma
verdadeira resisténcia terapéutica, mas antes a situagdes
de “pseudorresisténcia”.’

A este proposito, apresenta-se o caso de uma mulher
de 45 anos, referenciada para consulta de Psiquiatria por
sintomatologia depressiva com um ano de evolug&o. Iniciou
terapéutica com venlafaxina, sem resposta sustentada,
apesar de titulagao até 300 mg. Foram tentadas combina-
¢bes com antidepressivos (mirtazapina 30 mg e trazodona
de libertagdo prolongada 300 mg) e antipsicéticos (olanza-
pina 10 mg e quetiapina LP 150 mg), sem beneficio cli-
nico. Realizou ainda estimulagdo magnética transcraniana
[protocolo de theta burst intermitente (iTBS) aprovado pela
Food and Drug Administration], igualmente sem resposta.

Dois anos ap6s o inicio do seguimento, a doente apre-
sentou um episddio hipomaniaco, temporalmente associa-
do ao aumento da dose de tapentadol de 100 mg para 200
mg, instituido por queixas algicas. Num doente com vulne-
rabilidade bipolar, este efeito maniforme pode ser explicado
pela inibicdo da recaptagdo de noradrenalina do opioide.?

Apesar de inicialmente negar os sintomas, a utente
acabou por reconhecer episddios anteriores com duragao
aproximada de duas semanas, caracterizados por aumento
da energia vital, humor elevado, taquipsiquismo, diminuigao
da necessidade de sono e aumento de gastos, compativel
com o diagnéstico de perturbacgéo bipolar tipo 2, segundo o
DSM-5-TR.?

Perante esta reformulagédo diagnoéstica, procedeu-se a
reducao do opioide, suspensdo dos antidepressivos, au-
mento da quetiapina de libertagéo prolongada para 300 mg
e introdugéo de lamotrigina titulada até 200 mg. No entanto,
a doente manteve periodos alternantes de episddios de-
pressivos e hipomaniacos. Face a dificuldade de estabili-
zacgao clinica, foi solicitado o doseamento sérico de lamotri-
gina, que revelou niveis no limiar inferior (3 ug/mL; valores
normais entre 3 - 15 ug/mL), compativeis com fraca adeséo
terapéutica.

Este caso ilustra dois dos principais contributos para
a pseudorresisténcia na depressao: o erro diagnéstico e
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a nao adesao a terapéutica. Com efeito, na maioria dos
doentes com doenga bipolar, a depressao constitui a forma
de apresentagao inicial, o que deve motivar a reavaliagao
diagndstica em todos os casos de aparente DRT.* Acresce
que a transicdo de um diagnostico de depresséo unipolar
para doencga bipolar ocorre a uma taxa anual de aproxi-
madamente 1% - 3%, reforcando a necessidade de rea-
valiagdo diagndstica sistematica nestes casos.* As escalas
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nestes casos sdo as Mood Disorders Questionnaire e Hy-
pomania Checklist— 32 (HCL-32).° Importa, também, a ava-
liagéo rigorosa da adeséo a terapéutica, podendo, quando
disponivel, o doseamento sérico de farmacos constituir um
instrumento util na pratica clinica.
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Pediatric Leydig Cell Tumor: Biochemical Mimicry of
Adrenal Disease and a Cause of Central Precocious
Puberty

Tumor Pediatrico de Células de Leydig: Mimetismo
Bioquimico de Doenca Adrenal e Causa de Puberdade
Precoce Central

Keywords: Child; Leydig Cell Tumor; Puberty, Precocious; Testicular
Neoplasms
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coce; Tumor de Células de Leydig

To the Editor,

Leydig cell tumors (LCTs) are the most frequent hormon-
al testicular neoplasms in childhood, typically manifesting
as peripheral precocious puberty (PPP) due to autonomous
testosterone secretion.’ Recent data indicate that pediatric
testicular tumors are benign in 60% to 75% of cases, with
teratomas and LCTs representing the most common benign
histological types.?

A five-year-old boy presented with virilization (Tanner
stage G3, P2) and advanced bone age of nine years. Total
testosterone was 1.96 ng/mL [reference range (RR): 0.03 -
0.32 ng/mL], with suppressed LH and FSH at 0.30 mIU/mL
(RR for LH: 1.7 - 8.6 mIU/mL; FSH: 1.5 - 12.4 mIU/mL). Un-
usually, 17-hydroxyprogesterone (17-OHP) was elevated at
10.2 ng/mL (RR: 0.59 - 3.44 ng/mL), raising suspicion for
congenital adrenal hyperplasia (CAH). To rule out CAH and
testicular adrenal rest tumors (TART), further investigation
showed basal cortisol, electrolytes, and adrenocorticotropic
hormone (ACTH) were normal. Adrenal ultrasonography
showed no abnormalities. Furthermore, tumor markers, in-
cluding serum lactate dehydrogenase (LDH: 224 U/L; RR:
120 - 3700 U/L), alpha-fetoprotein (AFP: 2.9 IU/mL; RR:
1 - 8 IU/mL), and beta-human chorionic gonadotropin (be-
ta-hCG: < 0.2 mlU/mL; RR: < 1 mlU/mL), were negative.
Although no palpable masses were detected, scrotal ultra-
sonography revealed a well-demarcated, solid, hypoechoic

Table 1 — Hormonal parameters at diagnosis and follow-up.

nodule confined to the right testis (16 x 13 mm). The left
testis appeared normal, making TART highly unlikely. The
patient underwent right radical orchiectomy, with histopath-
ological confirmation of benign LCT.

Three months postoperatively, total testosterone (< 0.03
ng/mL) and 17-OHP (0.4 ng/mL) normalized. However, 10
months after surgery, the patient exhibited height velocity ac-
celeration and new pubertal signs. Hormonal re-evaluation
confirmed hypothalamic-pituitary-gonadal axis activation,
with elevated LH of 2.18 mIU/mL, FSH of 2.70 mIU/mL, and
rising total testosterone of 0.36 ng/mL. At this point, ACTH
(13.6 ng/L), LDH (238 U/L), AFP (2.1 IU/mL), and beta-hCG
(< 0.2 mlU/mL) remained stable, and thyroid function was
normal (TSH: 0.92 mIU/L; Free T4: 13.4 pmol/L). Second-
ary central precocious puberty was diagnosed. Treatment
with gonadotropin-releasing hormone analog (triptorelin)
was initiated with a favorable clinical response.

This case illustrates two critical challenges. First, 17-
OHP secretion by LCTs, although rare, can mimic an ad-
renal condition due to intratumoral enzymatic defects.®
Therefore, performing a testicular ultrasound is mandatory
in the investigation of PPP.* Second, prolonged exposure
to sex steroids can “prime” the gonadotropin-releasing hor-
mone pulse generator, subsequently leading to activation
of the hypothalamic—pituitary—gonadal axis.® In conclusion,
Leydig cell tumors are rare entities that pose significant di-
agnostic challenges and require strict long-term monitoring
after surgical treatment due to a high risk of subsequent
central precocious puberty.
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Parameter Value at diagnosis Post-op 3 months Post-op 10 months Reference range
FSH (mIU/mL) 0.30 1.3 2.70 1.5-124
LH (mIU/mL) 0.30 1.4 2.18 1.7-86
Total testosterone (ng/mL) 1.96 <0.03 0.36 0.03-0.32
DHEA-S (ug/dL) 50.9 29.4 70.9 2.8-85.2
17-OHP (ng/mL) 10.2 0.4 0.4 0.59 - 3.44
ACTH (ng/L) 22 20 13.6 <63.3
Serum LDH (U/L) 224 - 238 120 - 3700
Serum AFP (IU/mL) 2.9 - 2.1 1-8
Serum Beta-hCG (mIU/mL) <0.2 - <0.2 <1
TSH (mIU/L) 0.84 - 0.92 0.27-4.2
Free T4 (pmol/L) 17.8 - 134 7.4-282

FSH: Follicle-stimulating hormone; LH: Luteinizing hormone; DHEA-S: Dehydroepiandrosterone sulfate; 17-OHP: 17-hydroxyprogesterone; ACTH: Adrenocorticotropic hormone; LDH:
Lactate dehydrogenase; AFP: Alpha-fetoprotein; Beta-hCG: Beta subunit of human chorionic gonadotropin; TSH: Thyroid-stimulating hormone; T4: Thyroxine. Post-op: Post-operative.

The symbol “-” indicates that the parameter was not assessed during this evaluation.
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