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Em Portugal, o carcinoma da tiroide é a oitava neopla-
sia maligna mais frequente, com cerca de 2300 novos ca-
SOs por ano, sendo significativamente mais comum no sexo
feminino, onde constitui a terceira forma de cancro mais
incidente.’

A sua incidéncia tem vindo a aumentar, chegando a tri-
plicar nos ultimos 30 anos, fendmeno largamente atribui-
do ao sobrediagndstico. Este aumento relaciona-se com a
disseminacdo de métodos imagioldgicos de elevada sen-
sibilidade, como a ecografia cervical de alta resolugdo, a
tomografia computorizada (TC), a ressonancia magnética
e a tomografia por emisséo de positrdes, que permitem a
detecdo de nddulos tiroideus pequenos e assintomaticos,
muitos inferiores a 1 cm, correspondendo frequentemen-
te a microcarcinomas papilares que, em varios casos, néo
causariam sintomas nem teriam impacto na mortalidade.

Paralelamente, os critérios diagnoésticos e patolégicos
tém sido continuamente atualizados, nomeadamente com
a publicagédo da 5.2 edigdo da Classificagdo da Organiza-
¢do Mundial de Saude de neoplasias enddcrinas.?

Existem igualmente fatores ambientais e de estilo de
vida que podem contribuir para este fenémeno, incluindo
a exposicao a radiacdo ionizante na populagdo pediatrica,
o défice ou excesso de iodo, doengas enddcrinas como a
obesidade e a sindrome metabdlica, bem como uma area
emergente de investigagao relacionada com os disruptores
enddcrinos ambientais.

Apesar deste aumento da incidéncia, a mortalidade por
carcinoma da tiroide tem-se mantido globalmente estavel,
o que reflete um tratamento eficaz, com melhorias nas téc-
nicas cirurgicas, vigilancia ativa, melhor cobertura popula-
cional e avangos nos tratamentos adjuvantes.®

O carcinoma da tiroide apresenta-se de diversas for-
mas, consoante as carateristicas tumorais e da populagéo
envolvida. O carcinoma da tiroide pediatrico constitui um

1. Servigo de Medicina Interna. Unidade Local de Saide da Cova da Beira. Covilha. Portugal.

exemplo paradigmatico, apresentando-se com maior fre-
quéncia sob a forma de adenopatias cervicais isoladas que,
ao contrario do que ocorre na populagéo adulta, podem ser
erradamente interpretadas como adenopatias reativas as-
sociadas a amigdalites de repeticdo, muito frequentes na
populagéo pediatrica.

Adicionalmente, existem tumores que cumprem cri-
térios para serem classificados como carcinomas de alto
grau, com um comportamento mais agressivo, associado a
piores resultados.” Incluem-se neste grupo casos com ne-
crose tumoral ou alto indice mitdtico na analise do tumor
primario. No caso do carcinoma papilar da tiroide, podem
observar-se situagdes em que as metastases ganglionares
s&0 mais extensas do que o proprio tumor primario, ou em
que estas se localizam em regiées anatomicas pouco co-
muns, como o espagco retrofaringeo.®

O artigo de Pina et al, publicado na Acta Médica Por-
tuguesa, descreve uma experiéncia institucional sobre a
prevaléncia de metastases retrofaringeas no carcinoma pa-
pilar da tiroide, abordando a sua gestdo e comparando os
seus resultados com a literatura existente, constituindo um
contributo relevante para o conhecimento desta entidade
rara.’

As metastases retrofaringeas no carcinoma papilar da
tiroide representam um fenémeno raro e pouco investiga-
do. A série de casos de Pina et al apresenta uma preva-
Iéncia de 2,3% na populagdo submetida a TC-cervical no
Instituto Portugués de Oncologia de Lisboa entre janeiro
de 2015 e janeiro de 2023, valor que se encontra dentro
do intervalo descrito na literatura, embora baseado numa
populacéo selecionada.’

Este tipo de metastases podera surgir em resultado da
presenga de canais linfaticos aberrantes ou de, alternativa-
mente, fluxo linfatico retrégrado apos linfadenectomia cer-
vical associada a tiroidectomia total durante a abordagem

2. Grupo “Cancer Signalling and Metabolism”. Instituto de Investigacdo e Inovagéo em Saude (i3S). Universidade do Porto. Porto. Portugal.

3. Instituto de Patologia e Imunologia Molecular (Ipatimup). Universidade do Porto. Porto. Portugal.
4. Departamento de Patologia. Faculdade de Medicina. Universidade do Porto. Porto. Portugal.
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terapéutica inicial. Esta segunda hipotese tenta também
justificar o facto de estas metastases surgirem frequente-
mente sob a forma de recidiva, no contexto da exploragéo
de doenga residual, e ndo na apresentagao inicial da doen-
ca.

Na maioria dos casos, as metastases retrofaringeas
sdo assintomaticas, no entanto, quando sintomaticas, po-
dem provocar efeito de massa nesse espacgo, que se pode
manifestar através de disfagia, dispneia ou sensagdo de
corpo estranho.

Estas metastases ndo sdo investigadas de forma sis-
tematica, uma vez que os sintomas associados sao ines-
pecificos e podem resultar de multiplas outras patologias
benignas ou malignas mais frequentes, o que conduz fre-
quentemente a um diagnéstico tardio, por vezes ja em es-
tadio avangado, muitas vezes associado a metastases a
distancia. Assim, o seu reconhecimento exige conhecimen-
to prévio da sua existéncia e prevaléncia, aspetos ainda
pouco explorados a nivel nacional e internacional, o que
reflete a escassez de estudos originais que incidam sobre
este tema.

A sua gestdo pode incluir vigilancia ativa, nos casos
de metastases retrofaringeas pequenas, assintomaticas e
sem evidéncia de progressédo imagiolégica. Em situagdes
sintomaticas e/ou de maior dimensao, podem ser conside-
radas opgoes terapéuticas médicas, como iodo radioativo,
radioterapia externa ou outros tipos de terapéutica sistémi-
ca, como inibidores de tirosina-cinase. O tratamento cirur-
gico constitui a Unica abordagem potencialmente curativa,
embora associada a riscos significativos, incluindo lesédo de
nervos cranianos e estruturas vasculares vitais durante a
disseccgdo do espaco retrofaringeo.

Curiosamente, na série de Pina et al, observa-se uma
frequéncia elevada de metastases a distancia (66,7%), das
quais 26,7% foram diagnosticadas de forma sincrona, e de
trés obitos (ou seja, 20%), dois deles diretamente relacio-
nados com a progressao da doenca tiroideia (mortalidade
especifica de 13,3%). Resta apurar, em estudos adicionais,
se estes valores refletem alguma especificidade do centro
nacional de referéncia em Oncologia onde a série foi obti-
da, ou se sugerem que a presenca de metastases retrofa-
ringeas em carcinoma papilar da tiroide podera constituir
um indicador potencial de doenca biologicamente mais
agressiva.

Complementarmente, 60% dos doentes apresentaram
invasao linfovascular e 53% extensao extratiroideia, carac-
teristicas tradicionalmente associadas a um maior risco de
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disseminagéo sistémica, o que podera reforgar a hipoétese
de existéncia de um fendtipo biologicamente mais agressi-
VO.

Atualmente, esta forma de apresentagédo é classificada
como estadio N1b, que exige uma abordagem multidisci-
plinar, baseada na estratificagdo de risco individual, e que
considera fatores como a idade, o tamanho tumoral e a
extensdo extratiroideia, de modo a assegurar o equilibrio
entre eficacia terapéutica e iatrogenia.®

Apenas um tergo dos casos da série de Pina et al foi
identificado no estadiamento inicial, o que reforga a limita-
¢ao da ecografia cervical na avaliagdo do espago retrofa-
ringeo e a eventual necessidade de imagiologia transversal
em doentes de maior risco.

Esta é a primeira série de casos publicada em Portugal
sobre metastases retrofaringeas no carcinoma papilar da
tiroide, pelo que acreditamos que podera contribuir para
sensibilizar a comunidade médica para esta forma rara de
apresentacao de carcinoma papilar da tiroide, e promover
um diagndstico mais precoce e um tratamento mais ade-
quado, potencialmente associado a menor morbilidade.
Apesar da escassez de dados prospetivos limitar a defini-
¢ao de estratégias terapéuticas padronizadas, acreditamos
que este estudo podera servir de base para o desenvolvi-
mento futuro de orientagdes especificas, que venham a ter
impacto na redugdo da mortalidade e morbilidade associa-
das a esta doenga.

ACKNOWLEDGMENTS

As autoras declaram que ndo foram utilizadas ferra-
mentas de inteligéncia artificial na preparagéo ou elabora-
¢ao deste manuscrito.

CONTRIBUTO DOS AUTORES

MC: Redagéo, revisao e edigdo do manuscrito.

AB, TM, CC, PS: Revisdo do manuscrito.

Todas as autoras aprovaram a versao final a ser publi-
cada.

CONFLITOS DE INTERESSE
Nao existem conflitos de interesse para a redagéo deste
trabalho.

FONTES DE FINANCIAMENTO

Este trabalho ndo recebeu qualquer tipo de suporte fi-
nanceiro de nenhuma entidade no dominio publico ou pri-
vado.

2. World Health Organization. WHO Classification of Tumours of Endocrine
Organs. 5% ed. Lyon: International Agency for Research on Cancer;
2022.

3. Raposo L, Morais S, Oliveira MJ, Marques AP, José Bento M, Lunet



N. Trends in thyroid cancer incidence and mortality in Portugal. Eur J
Cancer Prev. 2017;26:135-43.

Caldeira M, Canberk S, Macedo S, Melo M, Maximo V, Soares P.
Comparative analysis of follicular cell-derived thyroid carcinoma:
assessing the impact of high-grade features in an advanced disease
cohort. Virchows Arch. 2025;486:1305-15.

Amado A, Teixeira E, Canberk S, Macedo S, Castro B, Pereira H, et al.
Subcentimetric papillary thyroid carcinoma with extensive lymph node
and brain metastasis: case report and review of literature. Endocrinol
Diabetes Metab Case Rep. 2023;2023:23-5.

Pina H, Cavaco D, Nogueira R, Leite V. Retropharyngeal lymph node

325

metastases in papillary thyroid carcinoma: a case series and literature
review. Acta Med Port. 2025;38:765-72.

Sandler ML, Xing MH, Levy JC, Chai RL, Khorsandi AS, Gonzalez-
Velazquez C, et al. Metastatic thyroid carcinoma to the parapharyngeal
and retropharyngeal spaces: systematic review with seven newly
reported cases describing an uncommon presentation of a common
disease. Head Neck. 2021;43:1331-44.

Durante C, Hegedis L, Czarniecka A, Paschke R, Russ G, Schmitt F,
et al. 2023 European Thyroid Association clinical practice guidelines for
thyroid nodule management. Eur Thyroid J. 2023;12:€230067.

EDITORIAL



VAILO3dS¥3d

ACTA
MEDICA
PORTUGUESA

A Revista Cientifica da Ordem dos Médicos

Infectious Diseases Residency in Portugal: from Paper to Practice
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INTRODUCTION

The Infectious Diseases specialty is what healthcare sys-
tems lean on when the ground shifts: emerging pathogens,
fragile immunosuppressed populations, and the relentless
grind of antimicrobial resistance. Training, therefore, is not
a ‘medical education’ issue in isolation; it is directly tied to
patient safety and staffing resilience. In the December 2025
issue of Acta Médica Portuguesa, Ganicho and colleagues
took a timely look at Infectious Diseases training in Portugal
through a national survey of residents and newly qualified
specialists.” Their findings are hard to ignore: almost all re-
spondents reported no protected time to study or scientific
production within working hours, marked regional asymme-
tries were present in emergency work commitments, and
confidence in the current assessment framework was strik-
ingly low. Taken together, the message is uncomfortable but
useful. If we want future-proof Infectious Diseases special-
ists, we cannot keep building a workforce on borrowed time.

In a cross-sectional survey of 73 respondents, pre-
dominantly residents, the authors explored the practical
determinants of learning, including supervision and teach-
ing, workload and rota designs, opportunities for study and
scientific activity, and perceptions of how well the program
content and assessment framework fit today’s realities.’
The strength of this approach is its immediacy. It captures
the ‘lived curriculum’ of training, not just what is written on
paper. No survey is perfect, but the pattern here is consis-
tent, pointing to three pressure points that are difficult to dis-
miss: protected time, regional consistency, and assessment
credibility.

Protected time is not a perk

If there is one finding in this survey that should trigger
immediate action, it is the simplest: time. The most fre-
quently reported challenge was the lack of dedicated study
time within working hours." That matters because Infectious
Diseases is not a ‘read-when-you-can’ specialty: guidelines
shift, evidence moves fast, and decisions land on real pa-
tients. When learning is routinely pushed into evenings and
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weekends, we should not be surprised if scientific output
clusters in a few centers, or if trainees describe training as
something squeezed around service rather than built into it.’
The challenge is not knowing what to do; it is doing it. The
updated 2025 training accreditation criteria for Infectious
Diseases, developed by the Infectious Diseases College of
the Portuguese Medical Association, explicitly require that
at least 10% of weekly hours be dedicated to non-service
activity.” In other words, protected time is not an aspirational
‘nice-to-have’; it is now considered a minimum standard.
Yet the survey suggests that, in practice, protected time is
often absent, with predictable consequences for learning,
quality improvement, and research output.” The implication
is blunt: the gap is not conceptual; it is operational. If we
want to fix inequities and modernize assessment, we first
need to stop borrowing time from trainees and start ring-
fencing it as part of the program’s basic infrastructure.

One specialty, different rules

A national training program cannot be national in name
only. The 2011 Infectious Diseases training program explic-
itly places responsibility on training bodies to ensure the
greatest possible uniformity nationwide, even though this
survey describes a landscape in which core experiences
vary meaningfully by region.’?

The most obvious example is the role of Internal Medi-
cine in emergency care. Most respondents viewed extend-
ed Internal Medicine emergency rotations beyond the first
year as detrimental, but what counts as ‘prolonged’ appears
to depend on geography. While most participants in North-
ern Portugal reported doing this activity only in the first year,
the majority of participants in the Lisbon metropolitan area
continued it at least until the fourth year (out of five)." That is
not a minor scheduling nuance; it is a structural difference
in how training time is spent, what clinical cases trainees
repeatedly see, and how much space remains for specialty-
relevant learning.

The same ‘postcode effect’ surfaces in reported clinical
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and scientific output and even weekly study hours, with re-
spondents in Northern Portugal describing higher volumes
and more time for study than in the Lisbon metropolitan
area."” Whether or not these differences reflect case-mix,
staffing, rota design, or local culture, the implication is the
same as unequal conditions create unequal opportunities.
And when emergency activity dominates, it should at least
be educationally aligned. Notably, most participants sup-
ported a dedicated triage model for Infectious Diseases in
the emergency setting, suggesting that solutions need not
be theoretical, they can be implemented nationally, with
room for local adaptation.’

Assessment needs credibility

If training is the engine, assessment is the dashboard:
it signals what the program values, and it determines what
trainees prioritize under pressure. In the Ganicho et al sur-
vey, confidence in that dashboard is close to zero. Fewer
than 3% fully endorsed the current final exam model or the
curriculum grid, while around a third reported that they did
not know or could not answer." This is more than dissatis-
faction; it is a warning about legitimacy and transparency.
Importantly, respondents called for more objective criteria
across exam components, less jury-dependent, an updated
national topic matrix, and a greater emphasis on clinical
case discussion over formalized history-taking." They also
questioned the disproportionate weight of a single end-point
exam, favoring multiple assessment moments distributed
throughout residency.” The same logic extends to the cur-
riculum grid: prioritize the quality, not the sheer quantity, of
research outputs, and recognize non-formal competencies
and meaningful clinical and community impact." In short,
the direction of travel should be towards a credible system
more standardized, more formative over time, and better
aligned with what modern Infectious Diseases practice de-
mands.

From signals to accountability

These findings also sit alongside previous national data.
In the 2023 national satisfaction survey of medical residen-
cy, Infectious Diseases scored 2.92/4 for overall satisfaction
(33 out of 41 specialties), with comparatively lower scores
for satisfaction with the training program leadership/coordi-
nation, based on a smaller respondent pool.* What matters
is not the exact rank, but the pattern.

The relatively low scores for training programme leader-
ship and coordination sit uneasily with the persistent ‘known
problems’ that prompt local discussion but rarely result in
tangible improvements.*

Zooming out, the timing of this survey does not seem
accidental. National planning data show that Infectious Dis-
eases has expanded rapidly in Portugal: rising from 137 to

207 specialists between 2013 and 2022, with the majority
under 50 years of age and with most specialists deliver-
ing care within the public National Health Service (83%
in 2022).° Yet the training pipeline is beginning to wobble.
In the 2024 national specialty allocation and subsequent
cycles, Infectious Diseases did not fill all specialty training
posts (15 unfilled posts out of 82, to date), with the largest
shortfall in the Lisbon metropolitan area.® In other words,
the country is clearly investing in a larger Infectious Dis-
eases workforce, while tolerating training conditions that
make recruitment and retention harder. That mismatch is
precisely where the ‘learning environment’ intersects with
health-system infrastructure. Taken together, the message
is not that Infectious Diseases training is ‘broken’, but that
it is being asked to function inside a system that often runs
on trainees’ spare capacity. Where local leadership invests
in training infrastructure, training thrives. Where service
pressure routinely crowds those safeguards out, it becomes
uneven; and such unevenness is now markedly reflected in
recruitment patterns and career decisions, within a broad-
er context in which the rising cost of living and particularly
housing has emerged as a decisive constraint.

Three fixes, now

First, ensure that protected time is genuinely protected:
set a minimum requirement, monitor it systematically, and
regard persistent non-compliance as a matter for accredita-
tion rather than an inconvenience borne by trainees.?

Second, standardize what ‘core’ looks like across the
country: if external emergency work is educationally valu-
able, define its scope; if it is not, stop letting it displace spe-
cialty learning by default. Because a ‘national’ program can-
not depend on postcode.’?

Third, rebuild assessment credibility: move from a single
high-stakes endpoint towards clearer national expectations
and more formative assessment over time, aligned with
what trainees themselves are asking for." The cost of inac-
tion will be paid through uneven training, weaker recruit-
ment, and, ultimately, poorer patient care.
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INTRODUCTION

Functional neurological disorder (FND) describes a
group of disorders of the voluntary motor or sensory sys-
tem, whose origin arises primarily from a modification of
nervous system functioning, rather than from a documented
pathophysiological disease.' It is a common cause of emer-
gency room (ER) presentations.

This condition often mimics stroke, epileptic seizures,
movement disorders or acute vestibular syndromes, mak-
ing it critical to find balance between timely assessment in
the emergency setting and its correct identification. Neuro-
imaging and other tests are valuable to exclude acute or
chronic structural disease when clinically indicated, but they
are neither sufficient nor required to diagnose FND. In ER
practice, both recognition and communication can fail; im-
proving these aspects helps reduce stigma, iatrogenic es-
calation, and avoidable reattendance. We provide a quick
guide on what to say (and what not to say) in a conversation
that is respectful, clinically grounded, and able to support an
appropriate care pathway.'?

Common emergency room scenarios

These are common FND presentations in the ER. They
are described with practical ‘rule-in’ features to keep in
mind"=:

1. Functional seizures: Rule-in features can include
prolonged episodes (often longer than three min-
utes), asynchronous or side-to-side movements,
ictal eye closure, fluctuating responsiveness, and
rapid recovery without a typical postictal phase
(suggestive, not pathognomonic). If vital signs and
clinical examination findings support a functional
seizure, avoid treatment escalation with benzodi-
azepines or intubation; focus on safety, calm verbal
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grounding, and appropriate follow-up.*®

2. Stroke mimic (functional weakness, sensory loss or
speech disturbance): After completing time-critical
stroke assessment, explain the working diagnosis
using positive bedside features (variability, distract-
ibility, inconsistency across tasks), and document
the reasoning. Patients benefit from hearing that the
stroke pathway was taken seriously and that the ER
team is now providing a probable diagnosis and a
plan.™®

3. Functional movement or speech symptoms (func-
tional tremor, gait difficulty, dysphonia/stutter or
swallowing symptoms): Rule-in features for func-
tional tremor or dystonia often include variability,
distractibility and entrainment. For gait or speech/
voice symptoms targeted physiotherapy and speech
and language therapy can be helpful when delivered
within an FND framework, and both written resourc-
es and referral pathways can be provided.>%*

4. Persistent dizziness [possible postural-perceptual
dizziness (PPPD)]: When persistent PPPD is sus-
pected, symptoms can be present on most days (of-
ten most of the day) and exacerbated by upright pos-
ture, active or passive motion, and exposure to mov-
ing or complex visual stimuli, and frequently after an
acute vestibular event. Diagnosis and management
often require follow-up; when in doubt, a neurology
(and/or ENT) referral is advised.®

Principles for communication in the emergency room

We suggest a concise set of principles that can be de-
livered in a short period of time and reinforced with written
information:

PERSPECTIVA
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* ERrecognition and communication are the first steps
of the plan, but structured follow-up is essential.’?

» Validate symptoms and suffering, explicitly stating
that the symptoms are real, disabling, and not under
voluntary control.

* Name the diagnosis (or working diagnosis) and
specify which positive clinical findings support it (a
“rule-in” approach).’?

* Avoid a mind-body dichotomy; frame FND as altered
nervous-system functioning (a ‘software’ problem),
rather than structural damage.

* Be transparent about uncertainty and comorbidity:
urgent investigations may be needed to exclude
time-sensitive emergencies, but routine investiga-
tions may be normal and are not sufficient on their
own to diagnose FND, and FND can coexist with
other neurological or medical disorders. In complex
or uncertain cases, seek senior input and consider
multidisciplinary discussion and/or neurology review
and referral.’?

What should an explanation cover?

A brief ER explanation can still be complete. It is likely

more effective if it covers four elements:

1. The diagnosis: state clearly “functional neurologi-
cal disorder” and emphasize that the symptoms are
genuine and involuntary.

2. The clinical basis: describe the positive signs you
observed, with a spirit of “ruling-in” rather than “rul-
ing-out”.

3. The disease mechanism: clarify that symptoms arise
from altered nervous-system functioning (how the
brain sends and processes signals) and that this is
not typically identifiable on routine structural investi-
gations. Psychological stressors are known risk fac-
tors and can modulate symptoms but are not present
or identifiable in all patients.

4. The prospect of treatment and next steps: provide a
concrete plan that continues in outpatient care, in-
cluding red-flag symptoms, follow-up pathway and
patient-friendly written material.”*

Discharge, documentation, and follow-up
A clear discharge plan is part of communication’#° It
protects patients from iatrogenic escalation and helps the
next clinician continue the same narrative. When FND is the
leading working diagnosis, consider documenting’=:
» The working diagnosis (“probable FND”) and the key
positive signs observed.
*  Which red flags were assessed and why urgent al-
ternative diagnoses were not suspected.
*  What was explained to the patient (including that
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symptoms are real and involuntary), and any written
resources provided.

A concrete follow-up pathway and referral targets,
aligned with local service availability. Based on clini-
cal history, presenting symptoms and comorbidities,
prioritizing referral to neurology or psychiatry outpa-
tient follow-up. Consider rehabilitation-focused ther-
apies (physiotherapy, occupational therapy, speech
and language therapy when communication or swal-
lowing is impaired) and psychotherapy, acknowledg-
ing that access may be limited or delayed."*"?
Clear return precautions (new persistent focal defi-
cit, new red-flag symptoms, injury, prolonged altered
consciousness, or clinical deterioration).

Provide a patient leaflet/URL (e.g. Portuguese re-
sources from the Sociedade Portuguesa de Neuro-
logia and the Portuguese pages of neurosymptoms.
org) as a complement to the discharge plan and in-
clude it in the discharge report. Patients often read
the ER explanation later; written online material can
reinforce the message and support adherence be-
tween appointments.®'°

Where clear pathways exist, the burden of FND can de-
crease, both for patients (possibly better long-term progno-
sis) and for healthcare systems.

Practices to avoid

1.

6.

Diagnosing FND based on the patient having a pre-
vious or concurrent psychiatric disorder such as anx-
iety, depression or personality disorder. On the other
hand, not considering FND due to the patient having
no history of psychological stressors.

. Attributing symptoms only to stress. Prefer a formu-

lation centered on nervous-system functioning.

Not considering the diagnosis because the symp-
toms are apparent in a man or in old age, only con-
sidering that FND is frequently reported in women
and younger age groups.

Any implication of voluntariness or malingering.
Symptoms are not under voluntary control.
Labelling symptoms as FND solely based on normal
imaging or blood tests. Negative tests do not confirm
a diagnosis of FND and FND should not be used as
an umbrella term for paroxysmal or unusual events
with negative imaging. Use a positive-sign (“rule-in”)
approach and provide a structured plan and appro-
priate referrals when FND is the leading working di-
agnosis. In complex or uncertain presentations, dis-
cuss with senior physicians and consider multidisci-
plinary management, including neurology review.
Using pejorative labels such as “pseudoseizures”.



Prefer neutral terms such as functional seizures (pre-
viously termed functional nonepileptic seizures).**

7. Not considering additional acute or chronic structur-
al disease comorbidity. Multiple sclerosis, epilepsy,
and stroke may coexist with and can be associated
with increased risk of FND."

CONCLUSION

In FND, accurate naming and precise ER communica-
tion are therapeutic acts. A brief, positive-sign-based expla-
nation that validates symptoms, avoids stigma, and offers
a concrete follow-up pathway can change the patient’s tra-
jectory. It helps patients leave the ER with understanding
rather than uncertainty, and it opens the way for the right
next steps.
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RESUMO
Introdugao: O objetivo deste estudo foi descrever e comparar os resultados reportados pelos doentes (patient-reported outcome measures, PROM) e
os resultados clinicos objetivos (clinical-reported outcome measures, CROM) no tratamento da degenerescéncia macular da idade (DMI), explorando a
concordancia entre estas medidas no contexto de um modelo de cuidados de saude baseados em valor (value-based healthcare, VBH).
Métodos: Conduziu-se um estudo prospetivo, multicéntrico e observacional, da pratica clinica, realizado em trés hospitais terciarios de referéncia
no tratamento da neovascularizagdo macular secundaria a DMI. Foram analisados os resultados clinicos e os resultados reportados pelos doentes,
utilizando o questionario National Eye Institute Visual Functioning Questionnaire 25 (NEI VFQ-25) como instrumento de avaliagdo funcional. Os dados
foram recolhidos no inicio do tratamento e aos trés, seis e 12 meses apo6s o inicio da terapéutica com injegdes intra-vitreas de agentes anti-fator de
crescimento endotelial vascular (anti-VEGF). A analise estatistica baseou-se em estatistica descritiva. A comparacao entre o baseline e os 12 meses do
score global do NEI VFQ- 25 foi realizada através do teste de Wilcoxon para amostras emparelhadas. A concordancia entre os CROM e os PROM foi
avaliada através do intraclass correlation coefficient (ICC).
Resultados: Foram incluidos 235 olhos, tratados com 2338 inje¢des intravitreas. Na amostra, a idade média dos participantes foi de 81 anos (DP =
8,57), sendo 55,8% do sexo feminino. Relativamente ao questionario, o score médio na avaliagéo basal foi de 67,83 (DP = 10,39). A mediana da melhor
acuidade visual corrigida foi de 63 letras ETDRS (intervalo interquartil [P25 - P75]: 41 - 75) na baseline, aumentando para 65 letras aos trés meses e
mantendo-se estavel até aos 12 meses de seguimento. A comparagao entre a baseline e os 12 meses revelou uma diferencga estatisticamente significa-
tiva na acuidade visual (Wilcoxon signed-rank test, Z = 4,2; p < 0,001). Observou-se uma redugéo da propor¢do de doentes classificados como cegueira
legal e um aumento das proporgdes de doentes nas categorias de vis&o de leitura e visdo de condugdo. Aos 12 meses, 58,7% dos doentes reportaram
estabilizagdo ou melhoria da funcionalidade visual no questionario NEI VFQ-25. A concordancia entre a variagdo da acuidade visual e a variagdo do
score global do NEI VFQ-25 revelou boa concordancia entre CROM e PROM (ICC = 0,76; p < 0,001).
Concluséo: A andlise integrada de CROM e PROM sugere que o tratamento da neovascularizagdo macular secundaria @ DMI com anti-VEGF se asso-
cia a uma estabilizagdo ou melhoria da acuidade visual e da percegéo funcional da visdo. A implementagdo do modelo VBH-DMI demonstrou ser apli-
cavel em contexto de pratica clinica real, reforcando a importancia de integrar medidas centradas no doente na avaliagcdo dos resultados terapéuticos.
Palavras-chave: Cuidados de Saude Baseados em Valor; Degenerescéncia Macular; Resultados Reportados pelos Doentes

ABSTRACT
Introduction: This study aimed to describe and compare patient-reported outcome measures (PROMs) and objective clinical outcome measures
(CROMs) in the treatment of age-related macular degeneration (AMD), exploring the concordance between these measures within a value-based health-
care (VBH) framework.
Methods: This prospective, multicenter, observational, real-world study was conducted at three tertiary referral hospitals specializing in the treatment
of neovascular AMD. Clinical outcomes (CROMSs) and patient-reported outcomes (PROMs) were analyzed using the National Eye Institute Visual Func-
tioning Questionnaire 25 (NEI VFQ-25) questionnaire as a functional assessment tool. Data were collected at baseline and at three, six, and 12 months
following initiation of intravitreal anti-vascular endothelial growth factor (anti-VEGF) therapy. Statistical analysis was primarily descriptive. The comparison
between baseline and 12 months in the global NEI VFQ-25 score was performed using the Wilcoxon signed-rank test for paired samples. Concordance
between CROMs and PROMs was assessed using the intraclass correlation coefficient (ICC).
Results: A total of 235 eyes were included, receiving 2338 intravitreal injections. The mean age of participants was 81 years (SD = 8.57), and 55.8%
were female. The mean baseline NEI VFQ-25 score was 67.83 (SD = 10.39). The median best-corrected visual acuity was 63 ETDRS letters (interquartile
range [P25 - P75]: 41 - 75) at baseline, increasing to 65 letters at three months and remaining stable through 12 months of follow-up. The comparison
between baseline and 12 months revealed a statistically significant difference in visual acuity (Wilcoxon signed-rank test, Z = 4.2; p < 0.001). A reduc-
tion in the proportion of patients classified as legally blind was observed, together with an increase in the proportion of patients in the reading-vision and
driving-vision categories. At 12 months, 58.7% of patients reported stabilization or improvement in visual function on the NEI VFQ-25 questionnaire.
Concordance between the variation in visual acuity and the variation in the global NEI VFQ-25 score showed good agreement between CROMs and
PROMs (ICC = 0.76; p < 0.001).
Conclusion: The integrated analysis of CROMs and PROMs suggests that anti-VEGF treatment for neovascular AMD is associated with stabilization or
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improvement in visual acuity and patients’ perceived visual function. The implementation of the VBH-AMD model proved feasible in a real-world clinical
setting, reinforcing the importance of integrating patient-centered measures into the evaluation of therapeutic outcomes.
Keywords: Age-Related Macular Degeneration; Patient-Reported Outcome Measures; Value Based Healthcare

KEY MESSAGES

» Estudo prospetivo multicéntrico de pratica clinica real que integra sistematicamente resultados clinicos (CROM) e
resultados reportados pelos doentes (PROM) no tratamento da degenerescéncia macular da idade neovascular,
em linha com o conjunto de indicadores International Consortium for Health Outcomes Measurement.

» O tratamento com anti-fator de crescimento endotelial vascular associou-se a uma melhoria da acuidade visual
mediana e a uma redugéo da proporg¢ao de doentes classificados como cegueira legal ao longo de 12 meses de

seguimento.

» Observou-se concordancia entre a evolugdo da acuidade visual e a percegao funcional reportada pelos doentes
(ICC =0,76), reforgando a utilidade da integragdo de PROM e CROM na avaliagao dos resultados terapéuticos em
degenerescéncia macular da idade neovascular em modelos de value-based healthcare.

INTRODUGAO

A degenerescéncia macular da idade (DMI) é uma das
principais causas de perda visual irreversivel nas popula-
cOes envelhecidas dos paises desenvolvidos. A forma neo-
vascular da doenga (DMI exsudativa) corresponde a cerca
de 10% - 15% dos casos de DMI, mas representa mais
de 80% das situagdes de cegueira legal associadas a pa-
tologia. O impacto funcional e emocional da perda visual
central afeta de forma significativa a qualidade de vida dos
doentes, com repercussdes também nos seus cuidadores
e na sustentabilidade dos sistemas de saude.'*

O aparecimento dos farmacos anti-fator de crescimen-
to endotelial vascular (vascular endothelial growth fac-
tor, VEGF) revolucionou o paradigma terapéutico da DMI
neovascular, permitindo estabilizar ou mesmo melhorar a
acuidade visual numa proporgao relevante de doentes. No
entanto, a eficacia observada nos ensaios clinicos rando-
mizados nem sempre se replica na pratica clinica real. A
realidade assistencial € marcada por desafios como o inicio
tardio do tratamento, subtratamento, interrup¢des precoces
ou longos intervalos entre injecbes, com impacto negativo
nos resultados visuais obtidos. Além disso, o fardo logistico
e emocional de um tratamento crénico e invasivo — com
visitas frequentes, inje¢des intraoculares e potenciais efei-
tos adversos — contribui para a diminuigdo da adesao e da
continuidade terapéutica.>®

A Organizacdo Mundial de Saude define ‘saude’ como
“um estado de completo bem-estar fisico, mental e social,
€ nao apenas a auséncia de doenga”, reforgcando a impor-
tancia de uma perspetiva holistica na avaliagdo dos cui-
dados de saude. Neste contexto, torna-se essencial ado-
tar abordagens centradas no doente, que valorizem ndo
apenas os resultados clinicos (clinical-reported outcomes
measures, CROM), mas também os resultados reportados
pelos préprios doentes (patient-reported outcome measu-
res, PROM).” O modelo de value-based healthcare (VBH)

propde precisamente essa mudancga de paradigma: prestar
cuidados que maximizem os resultados relevantes para os
doentes em relagdo ao custo total do ciclo de cuidados.®
Esta abordagem defende a medicéo sistematica de resulta-
dos clinicos e funcionais, com particular énfase nos PROM.
No &mbito da oftalmologia, instrumentos como o National
Eye Institute Visual Function Questionnaire-25 (NEI VFQ
25) tém sido amplamente utilizados para medir a fungao
visual percebida pelo doente e o impacto da visdo na sua
qualidade de vida, através de 12 dominios que refletem a
experiéncia real do doente com a sua condig¢ao visual.

Neste contexto, o projeto multicéntrico VBH-DMI, im-
plementado em trés centros terciarios portugueses, teve
como objetivo avaliar os resultados da terapéutica com
anti-VEGF em doentes com neovascularizagdo macular
secundaria a DMI, integrando medidas clinicas objetivas
(CROM) e subjetivas (PROM), de acordo com o conjunto
de indicadores definidos pelo International Consortium for
Health Outcomes Measurement (ICHOM).

METODOS

Este estudo prospetivo multicéntrico e observacional
foi desenvolvido entre margo de 2022 e maio de 2024, e
envolveu trés centros nacionais de tratamento da neovas-
cularizagdo macular: as Unidades Locais de Saude (ULS)
de Sao Joao, Coimbra e Santo Antonio.

Foram incluidos todos os doentes com diagnéstico de
DMI exsudativa, sem tratamento prévio com agentes anti-
-VEGF, que iniciaram terapéutica intravitrea durante o pe-
riodo em analise. Foram excluidos doentes com défice cog-
nitivo impeditivo de participacdo nos PROM, doentes com
demasiados dados clinicos incompletos e doentes que nao
assinaram o consentimento informado para participagao
no estudo. A idade foi analisada como variavel continua e
adicionalmente estratificada nas seguintes faixas etarias:
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< 50 anos, 50 - 70 anos, 71 - 90 anos e > 90 anos.

O tratamento foi realizado de acordo com a pratica habi-
tual de cada centro. Entre os farmacos utilizados incluiram-
-se bevacizumab, aflibercept, ranibizumab, brolucizumab e
faricimab, com escolha terapéutica individualizada. Os es-
quemas utilizados seguiram os protocolos treat-and-extend
(com extensdo progressiva dos intervalos apds estabiliza-
¢do da doenga), pro re nata (PRN; tratamento conforme
necessidade baseada na atividade da doenga) ou protocolo
fixo, com ajuste da frequéncia conforme resposta clinica. A
fase de carga foi definida como as trés primeiras injecbes
mensais consecutivas no inicio do tratamento.

Foram recolhidos os seguintes CROM: melhor acuida-
de visual corrigida (MAVC, em letras das escalas ETDRS),
numero de inje¢des, protocolo de tratamento e ocorréncia
de efeitos adversos. A MAVC foi registada no inicio do tra-
tamento (baseline) e aos trés, seis e 12 meses. A visao fun-
cional foi categorizada segundo quatro grupos:

* Cegueira legal: MAVC < 35 letras ETDRS.

» Baixa visdo: 35 < MAVC < 60.

* Viséo de leitura: 60 < MAVC < 70.

» Visado de condugdo: MAVC = 70.

Para além dos CROM, foram colhidos dados clinicos
e imagiolégicos de cada doente, incluindo subtipo de neo-
vascularizacao, localizagado da lesdo, presenga de atrofia
macular ou fibrose subretiniana (subfoveal ou extrafoveal),
alteragdes fundoscoépicas relevantes, descolamento do epi-
télio pigmentado (DEP), material hiperrefletivo subretinia-
no, rasgadura do epitélio pigmentado da retina (EPR), bem
como comorbilidades oculares. A atividade neovascular
foi avaliada por tomografia de coeréncia ética (OCT), com
registo da presenga ou auséncia de fluido intrarretiniano
(LIR), subretiniano (LSR) e/ou sub-EPR.

Arecolha dos PROM foi realizada através da plataforma
digital Promptly, com o apoio dos profissionais dos centros
participantes. Foi utilizado o questionario NEI VFQ-25 (ver-
sdo validada em portugués), aplicado na baseline e aos
trés, seis e 12 meses. O NEI VFQ-25 é um questionario
padronizado desenvolvido pelo National Eye Institute (NEI)
dos Estados Unidos da América para avaliar o impacto
das doengas oculares na qualidade de vida relacionada
com a visdo. Tem por objetivo avaliar como a viséo afeta
0 bem-estar e as atividades do dia a dia de uma pessoa, a
partir da percecdo do préprio paciente. E composto por 25
perguntas, agrupadas em 12 dimensdes da fungéo visual
percebida, gerando um score global de 0 a 100, em que
valores mais altos indicam melhor qualidade de vida rela-
cionada com a visdo. A variagao da pontuagéo foi calculada
como a diferenga absoluta entre o valor no seguimento e
o valor basal, sendo expressa em pontos na escala de 0 a
100.

334

Aidentificagéo sistematica de falhas de seguimento néo
estava disponivel para todos os centros, o que limitou a sua
analise no presente estudo.

A andlise estatistica teve um caracter descritivo para
caracterizar a amostra e os resultados clinicos. As varia-
veis continuas foram apresentadas como média e desvio
padrdo ou mediana e intervalo interquartil, conforme apro-
priado. As variaveis categdricas foram descritas através de
frequéncias absolutas e relativas. A evolugao dos resulta-
dos clinicos (CROM) e dos resultados reportados pelos
doentes (PROM), avaliados através do questionario NEI
VFQ-25, foi avaliada ao longo do seguimento, comparando
os valores obtidos na avaliagédo basal e nos diferentes mo-
mentos de follow-up do estudo. Para a comparagao entre
a avaliagéo basal e os 12 meses do score global do NEI
VFQ-25 foi utilizado o teste de Wilcoxon para amostras em-
parelhadas, uma vez que a distribuicdo das variagbes néo
seguiu uma distribuicdo normal. A concordancia entre a va-
riacdo da acuidade visual e a variagdo do score global do
NEI VFQ-25 foi avaliada através do intraclass correlation
coefficient (ICC).

RESULTADOS
Foram administradas 2338 inje¢des intravitreas, com
predominio dos farmacos aflibercept e bevacizumab.

Caracterizagdo da amostra

Foram analisados 235 olhos de 201 doentes com DMI,
dos quais 34 iniciaram tratamento bilateral. A idade média
foi de 81 anos (DP = 8,57), com 55,8% dos doentes do
sexo feminino. A faixa etaria predominante (79%) situou-se
entre os 71 e os 90 anos. Relativamente ao questionario
NEI VFQ-25, o score médio na avaliagédo basal foi de 67,83
(DP =10,39). Cerca de 28,4% dos doentes iniciaram o tra-
tamento com baixa visdo ou cegueira legal.

Tratamento e adesao

Os farmacos utilizados no inicio do tratamento foram o
aflibercept (51,1%) e o bevacizumab (43,4%), seguidos do
ranibizumab (5,1%) e do brolucizumab (0,2%). O protocolo
treat-and-extend foi o mais utilizado (84,4%), seguido do
protocolo fixo (13,2%) e do pro re nata (2,4%). Durante a
fase de carga, o intervalo médio entre injegdes foi de 4,4
semanas, sendo de 4 semanas em 71,0% dos casos. Apds
a fase de carga, verificou-se maior variabilidade nos inter-
valos, em um intervalo médio de 6,5 semanas, sendo que
a manutencgéo de intervalos de 4 semanas foi verificada em
41,9% dos casos.

Resultados clinicos
A mediana da MAVC foi de 63 letras ETDRS (interva-
lo interquartil [P25 - P75]: 41 - 75) na baseline. Aos trés
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meses, a mediana aumentou para 65 letras (45 - 75), man-
tendo-se estavel aos seis meses (50 - 75) e aos 12 meses
(52,3 - 75). Observou-se um aumento da mediana da MAVC
ao longo do primeiro ano de seguimento, acompanhado de
uma deslocagao superior do intervalo interquartil. A com-
paracdo entre a baseline e os 12 meses revelou diferenca
estatisticamente significativa na acuidade visual (Wilcoxon
signed-rank test, Z = 4,2; p < 0,001) (Fig. 1).
A distribuicdo funcional visual entre a baseline e os 12
meses foi a seguinte:
+ Cegueira legal: redugédo de 16,5% (n = 16) para
9,9% (n =10).
» Baixa visdo: aumento de 11,0% (n = 11) para 12,1%
(n=12).
+ Viséo de leitura: aumento de 43,1% (n = 43) para
47,5% (n = 48).
* Visdo de condugdo: aumento de 29,4% (n = 29)
para 30,5% (n = 30).

Caracteristicas morfolégicas associadas a resposta
anatomica

Foram descritas alteragdes estruturais relevantes por
OCT, nomeadamente a presenga de fibrose subretiniana
e DEP. Na baseline, 33,9% dos olhos apresentavam fibro-

se subretiniana. Ao longo do seguimento, a propor¢éo de
olhos com fibrose foi de 46,9%. Relativamente ao DEP
na avaliagéo inicial 65,3% dos olhos apresentavam DEP
subfoveal, 8,6% extrafoveal e 26,1% ndo apresentavam
DEP. Aos 12 meses, as proporgdes correspondentes foram
de 26,0%, 8,0% e 66,0%, respetivamente. A proporcéo de
doentes sem LIR, sem LSR e sem ambos os tipos de fluido
ao longo do seguimento encontra-se detalhada na Tabela
1.

Resultados reportados pelos doentes

A comparagédo entre a baseline e os 12 meses no score
global do NEI VFQ-25 nao evidenciou diferengas estatistica-
mente significativas (mediana baseline = 62; mediana aos
12 meses = 63; teste de Wilcoxon, Z = -0,1; p = 0,919). As
diferentes dimensées do NEI| VFQ-25 apresentaram varia-
¢des nos respetivos scores aos 12 meses, nomeadamente
nas atividades ao perto e ao longe, dor ocular, dependéncia
e visao periférica (Tabela 2 e Fig. 2). Globalmente, 58,7%
dos doentes reportaram estabilizagdo ou melhoria da sua
qualidade visual.

Seguranga
Foram registados apenas dois eventos adversos, um
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Figura 1 — Boxplot da melhor acuidade visual corrigida (MAVC, letras ETDRS) na avaliagéo inicial, 3, 6 e 12 meses de seguimento. A caixa
representa o intervalo interquartil (P25 — P75), a linha central corresponde a mediana e os valores extremos aos minimos e maximos.
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Tabela 1 — Percentagem de doentes sem liquido intraretiniano, sub-retiniano ou ambos ao longo do seguimento

% s/ LIR % s/ LSR % s/ LIR ou LSR
3 meses 68,4% 74,7% 43,2%
6 meses 74,4% 76,9% 51,3%
12 meses 771% 83,3% 60,4%

LIR: liquido intraretiniano; LSR: sub-retiniano.

caso de conjuntivite no terceiro més e um caso de catarata
traumatica no 12.° més de seguimento.

Comparagao entre CROM e PROM

Os resultados mostram alguma variacao entre os PROM
e os CROM. No conjunto da amostra, 55% dos doentes re-
portaram melhoria da qualidade visual no questionario NEI
VFQ-25, enquanto 48,8% apresentaram melhoria da acui-
dade visual. Ao longo do primeiro ano, 48,8% dos doentes
apresentaram melhoria da acuidade visual, 15,9% mantive-
ram estabilidade e 35,3% evidenciaram agravamento.

A concordancia entre a variagao da acuidade visual e a
variagdo do score global do NEI VFQ-25 entre a baseline
e os 12 meses foi avaliada através do ICC, observando-se
uma boa concordéancia entre as duas medidas (ICC = 0,76;
p <0,001).

DISCUSSAO

Este estudo multicéntrico, desenvolvido em contexto de
vida real, avaliou de forma integrada os resultados clinicos
e os resultados reportados pelos doentes apds 12 meses
de tratamento da DMI exsudativa. Observou-se um aumen-
to da mediana da acuidade visual. Verificou-se igualmente
uma redugdo da proporgao de casos classificados como
cegueira legal e uma redistribuicdo dos doentes para cate-

gorias funcionais superiores.

Apesar de o aumento da mediana da acuidade visual
ter sido modesto (duas letras ETDRS), os resultados repor-
tados pelos doentes indicaram uma percegéo funcional glo-
balmente favoravel: 58,7% dos doentes reportaram estabi-
lizagdo ou melhoria da sua qualidade visual. Observaram-
-se também variagées em varios dominios do NEI VFQ-25,
nomeadamente nas atividades ao perto e ao longe, mobi-
lidade, visdo de leitura, dependéncia e visao periférica, re-
fletindo diferentes dimensdes do impacto funcional da visdo
nas atividades de vida diaria. Esta diferenca entre os resul-
tados clinicos objetivos e a percecao subjetiva dos doentes
reforga importancia de integrar os PROM na avaliagéo da
eficacia terapéutica.

No presente estudo observou-se uma boa concordan-
cia entre a variagdo da acuidade visual e a variagdo do
score global do NEI VFQ-25 ao longo do seguimento (ICC
= 0,76), sugerindo que, de forma geral, as alteragdes nos
resultados clinicos se refletem na percegao funcional repor-
tada pelos doentes. No contexto da degenerescéncia ma-
cular da idade, estes resultados reforgam a relevancia da
integracao de medidas reportadas pelos doentes na avalia-
¢ao dos resultados do tratamento. No ambito dos modelos
de cuidados de saude baseados em valor, a incorporagao
de PROM permite complementar os resultados clinicos

Tabela 2 — Variagédo da pontuagéo do questionario National Eye Institute Visual Functioning Questionnaire 25 ao longo de 12 meses de

tratamento anti-fator de crescimento endotelial vascular

Dominio Avaliagao inicial Avaliagao 12 meses Variagao
DO1. Atividades ao perto 61,8 69,5 7,7
DO02. Atividades ao longe 65,7 68,1 2,4
D03. Condugédo 80,3 70,6 -9,7
D04. Percegéo da propria saude 36,6 33,9 -2,7
DO05. Percegéo da propria visdo 32,1 38,0 59
DO06. Dor ocular 79,1 86,1 7,0
DO07. Funcionamento social 81,5 78,7 -2,8
DO08. Saude mental 62,6 64,4 1,8
D09. Dificuldade em tarefas 66,2 71,8 5,6
D10. Dependéncia 82,4 82,3 -0,1
D11. Viséo de cores 83,3 88,0 4,7
D12. Viséao periférica 82,4 84,8 2,4

Scoreglobal 678 697 1,9

Tamanho da amostra (n)

336



Percecao da prépria saude

Percecao da propria visao

Dor ocular

Funcionamento
social

Saude mental

Dificuldade nas tarefas

Condugéo

Atividades
ao longe

Atividades

g0 de perto

Visédo periférica

Viséo de cores

Dependéncia

] Avaliagao inicial

[ 12 meses

Figura 2 — Representagao radial dos scores do NEI VFQ-25 na avaliag&o inicial e aos 12 meses

tradicionais, oferecendo uma perspetiva centrada no doen-
te sobre o impacto funcional da doencga e do tratamento.

Os nossos resultados estdo de acordo com estudos
prévios que demonstraram que os ganhos em acuidade
visual medidos por ETDRS nem sempre refletem adequa-
damente a experiéncia funcional dos doentes. Jelin et al
evidenciaram que apenas os doentes tratados no olho de
melhor visdo demonstraram melhorias significativas no
NEI VFQ-25, apesar de haver melhoria da acuidade visual
também nos tratados no olho de pior visdo, realgando a
importancia do contexto binocular e da percegéo global do
doente.”"" No nosso estudo, esta variavel ndo foi contro-
lada, o que podera justificar parte da discrepancia entre a
melhoria objetiva da acuidade visual e a melhoria reportada
da funcionalidade visual.
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Além disso, a insensibilidade de instrumentos genéricos
de avaliagdo da qualidade de vida, como o EQ-5D, para
captar alteragdes visuais foi ja demonstrada tanto por Jelin
et al como por Airody et al, sendo o NEI VFQ-25 conside-
rado o instrumento mais sensivel e especifico para captar
alteragdes relevantes do ponto de vista funcional e emo-
cional no quotidiano dos doentes com DMI.*'> No nosso
estudo, o NEI VFQ-25 permitiu identificar diferengas em
dominios como leitura, visdo periférica, dependéncia e ati-
vidades ao longe. A abordagem qualitativa de Schultz et
al permitiu construir um modelo conceptual robusto para
compreender os sintomas, limitagdes e impactos mais rele-
vantes sentidos pelos doentes com DMI atréfica, incluindo
a dependéncia nas atividades diarias, frustracao e dificul-
dades de leitura e mobilidade.® As dimensdes identificadas
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por estes autores encontram paralelo nos dominios que
foram relevantes na nossa analise, sublinhando a impor-
tancia de captar o que é valorizado pelos doentes, e néao
apenas os indicadores clinicos convencionais.

Do total, 41.3% dos doentes reportaram uma percegéo
de deterioragédo funcional visual. Este dado pode refletir
fatores como progressdo da doenca, comorbilidades ocu-
lares, fadiga do tratamento ou discrepancia entre as expec-
tativas e os resultados obtidos. Estes achados reforgam a
necessidade de uma comunicagédo clara, definigdo realista
de objetivos terapéuticos e maior personalizagdo do acom-
panhamento em contextos cronicos como a DMI.

Este estudo apresenta, no entanto, algumas limitacdes.
A auséncia de controlo para o olho tratado (melhor ou pior
olho) pode ter influenciado os resultados percecionados
da funcionalidade visual. Nos casos de tratamento bilate-
ral, ndo foi possivel atribuir de forma independente os re-
sultados dos PROM a cada olho especifico, uma vez que
o questionario NEI VFQ-25 reflete a percegao funcional
binocular do doente no seu quotidiano, refletindo a visdo
binocular e ndo sendo possivel distinguir o contributo de
cada olho individualmente. No presente estudo optou-se
por incluir todos os olhos tratados, refletindo a realidade da
pratica clinica na DMI, onde a doenga bilateral é frequente.
Assim, a exclusdo de casos bilaterais poderia limitar a re-
presentatividade dos resultados relativamente a pratica cli-
nica real. A interpretagao clinica das variagdes observadas
no NEI VFQ-25 é também limitada pela auséncia de ava-
liacdo da diferenga minimamente clinicamente importante.
Por fim, a utilizacdo de diferentes farmacos e diferentes
protocolos terapéuticos entre os centros, embora reflita a
pratica clinica real, dificulta a comparacgao direta de eficacia
entre regimes.

Estes resultados reforcam o valor da integragéo siste-
matica de PROM e CROM na avaliagédo dos resultados te-
rapéuticos em DMI. No contexto dos modelos de cuidados
de saude baseados em valor, esta abordagem permite uma
avaliagdo mais abrangente do impacto do tratamento, inte-
grando ndo apenas os resultados clinicos objetivos, mas
também a percegéo funcional e a experiéncia do doente.

CONCLUSAO

O tratamento da neovascularizagdo macular com an-
ti-VEGF resultou numa melhoria global da acuidade visual,
funcionalidade visual e qualidade de vida dos doentes, re-
fletida tanto nos resultados clinicos (CROM) como nos re-
sultados reportados pelos préprios doentes (PROM). A ana-
lise integrada destes resultados reforga a importancia de
considerar a percegao do doente como fator fundamental
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a incluir na avaliagdo do sucesso terapéutico. A aplicagao
do modelo de cuidados de VBH revelou-se viavel e perti-
nente no contexto nacional, permitindo uma avaliagdo mais
abrangente da eficacia e do impacto real do tratamento. A
continuidade da implementagdo de modelos VBH podera
contribuir para uma gestdo mais eficiente, humanizada e
centrada no que realmente importa aos doentes.
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RESUMO

A colheita de medula éssea de dadores saudaveis voluntarios para transplante alogénico, relacionado ou néo relacionado, é considerada um procedi-
mento seguro. Contudo, reconhece-se o impacto hematolégico associado, incluindo a queda de hemoglobina, com potencial necessidade de suporte
transfusional. De acordo com a politica de varios centros de colheita, o dador colhe uma unidade de sangue autéloga que sera reinfundida apds a colhei-
ta de medula 6ssea, evitando os riscos associados a transfusao alogénica. No entanto, este procedimento tem riscos, tais como o desenvolvimento de
anemia pré-colheita de medula 6ssea, infe¢cédo ou reagado alérgica transfusional e custos associados. O objetivo do estudo é otimizar a gestdo da anemia
peri-colheita de medula 6ssea e identificar quais os dadores que podem beneficiar ou ndo da colheita de unidade de sangue autéloga. A populagéo
em estudo serdo os dadores alogénicos de medula 6ssea do Instituto Portugués de Oncologia do Porto. O projeto divide-se em duas fases. A Etapa |
(retrospetiva) envolve a recolha de dados de dadores alogénicos de medula 6ssea entre 2013 e 2023; a analise da cinética da hemoglobina antes e
apos a colheita, o uso de transfuséo autdloga, suplementagéo e eventos adversos; a discussdo dos resultados com as equipas envolvidas e a definicdo
de novas estratégias. A Etapa Il (prospetiva) destina-se a implementagéo das medidas definidas em dadores de medula éssea entre janeiro e junho de
2026, e a comparacéo dos resultados obtidos. Espera-se identificar perfis de dadores que beneficiam ou ndo da colheita de uma unidade de sangue
autéloga, permitindo otimizar a pratica clinica, reduzir riscos e custos e melhorar a recuperagéo hematolégica.

Palavras-chave: Anemia/etiologia; Doadores de Sangue; Medula Ossea; Transfusdo de Sangue Autdloga

ABSTRACT

Bone marrow harvesting from healthy voluntary donors for related or unrelated allogeneic transplantation is considered a safe procedure. However, its
associated hematologic impact is well recognized, including a decrease in hemoglobin levels, with a potential need for transfusion support. In accordance
with the policies of several donation centers, donors provide one unit of autologous blood that is reinfused after bone marrow collection, thereby avoiding
the risks associated with allogeneic transfusion. Nevertheless, this practice carries risks such as the development of pre-bone marrow harvest anemia,
infection or allergic transfusion reactions, and associated costs. The objective of this study is to optimize the management of peri-bone marrow harvest
anemia and to identify which donors may or may not benefit from autologous blood unit collection. The study population will include allogeneic bone
marrow donors from Instituto Portugués de Oncologia do Porto. The study is divided into two phases. Phase | (retrospective) involves collecting data
from allogeneic bone marrow donors between 2013 and 2023; analyzing hemoglobin kinetics before and after harvesting, use of autologous transfu-
sion, supplementation, and adverse events; discussing the results with the involved teams; and defining new strategies. Phase Il (prospective) involves
implementing the defined measures in bone marrow donors between January and June 2026 and comparing the resulting outcomes. It is expected that
donor profiles that do or do not benefit from autologous blood unit collection will be identified, allowing optimization of clinical practice, reduction of risks
and costs, and improvement of hematologic recovery.

Keywords: Anemia/etiology; Blood Donors; Bone Marrow; Blood Transfusion, Autologous

INTRODUGAO

A colheita de medula 6ssea (MO) de dadores saudaveis
voluntarios € um procedimento que visa a obtencao de cé-
lulas progenitoras hematopoiéticas para transplante alogé-
nico, relacionado ou néao relacionado, com riscos potenciais
minimos para os dadores. Embora a dadiva seja conside-
rada um procedimento seguro, reconhece-se o impacto he-
matolégico associado, incluindo a queda de hemoglobina
(Hb) e sintomas de fadiga, com potencial necessidade de
suporte transfusional.

De acordo com a politica de varios centros de colheita,
o dador colhe uma unidade de sangue autdloga na primeira
consulta, que é reinfundida apos a colheita de MO, de for-
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ma a compensar a queda de Hb relacionada com o procedi-
mento, otimizar a recuperagéo pos-dadiva e evitar os riscos
associados a transfusao de sangue alogénico."*
Atualmente, no Instituto Portugués de Oncologia do
Porto (IPOP), este processo realiza-se da seguinte forma:
na consulta de avaliagao inicial de dadores de MO, compe-
te ao médico do Servico de Terapia Celular (STC) a ava-
liagao clinica e analitica do dador, incluindo dos valores
hematinicos, e consequentemente a otimizagdo hematolo-
gica do dador pré-colheita de MO, nomeadamente median-
te suplementacao de ferro, acido félico ou vitamina B12.
Adicionalmente, este médico é responsavel por solicitar
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a colheita de uma unidade de sangue autéloga, que sera
colhida e armazenada no Servigo de Imuno-Hemoterapia,
de acordo com os procedimentos institucionais de conser-
vacgao e utilizagdo de sangue, para eventual transfusdo no
pés-operatorio imediato ou durante a colheita de MO.

No entanto, a colheita de unidade de sangue autéloga
tem os seus riscos e desvantagens: descida do valor de Hb
ou desenvolvimento de anemia previamente a colheita de
MO; identificagéo incorreta da unidade de sangue autdloga;
exposi¢do do dador a risco de infegdo ou reagao alérgica
transfusional; inutilizagdo da unidade de sangue autéloga
se a colheita de MO for adiada ou cancelada; custos asso-
ciados a colheita, armazenamento e transfuséo da unidade
de sangue autdloga.’ Assim, a real necessidade e benefi-
cio desta abordagem carecem de uma avaliagdo criteriosa
pelo médico do STC, que deve contemplar a diferenca de
peso entre o dador e o recetor € o volume de MO previsto
colher, bem como a Hb basal do dador. Contudo, é de sa-
lientar que, os critérios actuais para a colheita de unidade
de sangue autoéloga nao estéo claramente definidos.

O procedimento de colheita de MO, bem como o se-
guimento clinico e analitico do dador apds a colheita sao
também da responsabilidade do médico do STC.

Por sua vez, o Servigo de Anestesiologia desempenha
um papel central na seguranga e bem-estar dos dadores
durante a colheita de MO. A sua intervengéo inclui a ava-
liagdo pré-anestésica, a estratificacdo do risco individual,
a selecdo da técnica anestésica mais adequada, o contro-
lo hemodinamico intraoperatério e a gestédo rigorosa das
perdas sanguineas, bem como a decisdo da necessidade
de transfusdo. A Anestesiologia é igualmente fundamental
na recuperagdo pos-anestésica e no tratamento da dor,
fatores que influenciam a estabilidade hemodinamica e a
cinética da Hb apos o procedimento. A deciséo de transfu-
sdo tem em consideragao os valores de hemoglobina pe-
rioperatoérios, a evolugdo hemodinamica intraoperatéria e
a presenga de sintomas clinicos compativeis com anemia
aguda, tais como instabilidade hemodinamica, taquicardia
persistente ndo explicada por outras causas, hipotenséo ou
sinais de hipoxia tecidular. Sempre que possivel, é espera-
do que sejam privilegiadas estratégias de otimizacao fisio-
I6gica, incluindo gestao criteriosa de fluidoterapia e, no pe-
riodo perioperatério, a suplementagdo com ferro, de acordo
com as reservas basais e o perfil do dador. O contributo da
Anestesiologia &, portanto, essencial para compreender o
impacto real da colheita de MO e para definir estratégias de
otimizacdo da gestéo intraoperatéria da anemia dos dado-
res em colaboragao com o STC.

Aimplementagédo de programas de Patient Blood Mana-
gement, incluindo a otimizagdo hematoldgica do dador com
recurso a terapéuticas alternativas a transfusdo, a minimi-
zacgao das perdas hematicas e a otimizagao da tolerancia a

341

anemia em contexto pré, intra e pds-operatdrio, tem impac-
to na redugao da necessidade de transfusdes, na melhoria
dos outcomes clinicos e na otimizagdo dos recursos.*

Neste sentido, a articulagao entre o servigo que define
a necessidade de colheita de unidade de sangue autéloga
(STC) e o servigo responsavel pela gestao intraoperatéria
da anemia (Anestesiologia) é crucial para a definicdo de
estratégias conjuntas de otimizagdo da estabilidade hemo-
dindmica dos dadores e redugao da necessidade de trans-
fuséo.

OBJETIVOS
Primario

Otimizar a gestdo da anemia peri-colheita de MO e
identificar quais os dadores que podem beneficiar ou ndo
da colheita de unidade de sangue autéloga, reduzindo o
risco e melhorando a sua recuperagao.

Secundarios
* Determinar a taxa de transfusdo autéloga pds-co-

Iheita.

» Avaliar a variagdo da Hb entre o pré e o pds-proce-
dimento.

» Caracterizar a utilizagdo de suplementagéo com fer-
ro.

» Identificar eventos adversos relacionados com
transfusao ou colheita.

Desenho do estudo
O projeto divide-se em duas fases:
1. Etapal — Avaliagao retrospetiva

* Recolha de dados de dadores alogénicos sub-
metidos a colheita de MO entre 2013 e 2023.

* Anadlise da cinética da Hb antes e apds colheita,
uso de transfusdo autdloga, suplementagao e
eventos adversos.

+ Apresentagdo dos resultados e discussdo com
as equipas envolvidas.

2. Etapa Il — Aplicagao prospetiva das novas estra-
tégias

* Implementacdo das medidas definidas a partir
dos resultados da Etapa I.

* Recolha e andlise comparativa dos resultados
obtidos.

Cronograma
+ Setembro - outubro 2025: colheita de dados retros-
petivos (Etapa I).
» Novembro 2025: analise de dados (Etapa I).
+ Dezembro 2025: divulgagéo e publicagéo de artigo
(Etapa I).
+ Janeiro 2026: Reunido multidisciplinar entre os
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servigos envolvidos e definicdo de estratégias (Eta-
pal).

* Janeiro - junho 2026: implementagao prospetiva das
novas estratégias (Etapa Il).

» Julho - agosto 2026: analise comparativa de resulta-
dos (Etapa II).

» Setembro 2026: divulgagao dos resultados em reu-
nido multidisciplinar (Etapa Il).

METODOS
Populagdo e amostra

A populagédo em estudo sdo os dadores alogénicos de
medula 6ssea do IPOP. Na fase retrospetiva, seréo inclui-
dos todos os dadores alogénicos com registos laboratoriais
e clinicos completos nos periodos pré e poés-colheita entre
2013 e 2023. O numero de dadivas de medula 6ssea espe-
rado por ano é de 10 - 12, correspondendo a 5% - 10% do
total de colheitas de células progenitoras hematopoiéticas
no STC por ano. A estimativa do tamanho da amostra é de
n=120.

A fase prospetiva incluira os dadores alogénicos recru-
tados entre janeiro de 2026 e junho de 2026.

Critérios de inclusdo (Etapas | e Il):

* Idade =18 anos.

» Dados completos de hemograma e registos clinicos

nos momentos pré e pods-colheita.

Critérios de excluséo (Etapas | e ll):

» Dadores autélogos.

* |dade < 18 anos.

Variaveis em estudo

» Dados demograficos: sexo, idade, peso do dador e
do recetor, altura, grau de parentesco com o recetor
(relacionado ou nédo relacionado), data da colheita.

» Caracteristicas do produto colhido: volume, hematé-
crito, numero total de células.

* Hemograma e bioquimica pré e pds-colheita: Hb,
hematdcrito, eritrocitos, ferritina, transferrina, satu-
racao de transferrina, acido félico e vitamina B12.

» Suporte: transfusdo autdloga (sim/n&o; numero de
unidades), suplementacao com ferro (via, dose, du-
racao).

» Seguranca: eventos adversos documentados.

Medidas de controlo dos dados

De acordo com o Regulamento Geral de Protecédo de
Dados - Regulamento (UE) 2016/679 do Parlamento e do
Conselho,” de 27 de abril de 2016 - n.° 1 do artigo 35.°, este
Protocolo de Estudo foi alvo de uma avaliagdo de impacto
sobre a protecédo de dados, com parecer positivo do encar-
regado da protegao de dados do IPOP. Serdo aplicadas as
seguintes medidas:
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1. Atribuir nova numeragao nao identificadora a cada
variavel (numero do processo clinico institucional
em base de dados exclusiva).

2. Recolher a idade em detrimento da data de nasci-

mento.

Restringir o envio de bases de dados por email.

4. Limitar o acesso a base de dados a investigadores
envolvidos no estudo e aos computadores internos
do Servico de Terapia Celular.

5. Estabelecer um prazo de conservagdo dos dados:
até conclusdo do estudo e publicagdo em revista
cientifica que se prevé que acontega num prazo ma-
ximo de um ano.

w

Analise estatistica

A recolha dos dados resultara da consulta do processo
interno do Servigo de Terapia Celular e do processo clinico
eletronico dos dadores.

Inicialmente, sera realizada uma analise descritiva dos
dados recolhidos em retrospetiva, com recurso ao Micro-
soft Excel® e ao IBM SPSS Statistics® versao 30.0, de acor-
do com o seguinte plano de analise de dados (Etapa I):

» Estatistica descritiva para caracterizagao da amos-

tra.

+ Comparagdo da Hb e outros parametros entre TO
(consulta), T1 (pré-colheita), T2 (24h - 72h), T3 (7 -
14 dias) e T4 (28 - 42 dias).

* Impacto da colheita da unidade de sangue autéloga
na Hb pré-colheita de MO.

* Quantificagéo da taxa de transfusdes autdlogas.

» Comparagéo dos niveis de Hb entre dadores que
colheram ou ndo a unidade de sangue autéloga e
que receberam ou ndo a autotransfusao.

+ Comparacgéao da diferenga de peso entre o dador e o
recetor e o volume de MO colhido em dadores que
colheram ou n&o a unidade de sangue autdloga.

» Aplicacdo de modelos de regressao linear multipla
para controlo de potenciais fatores confundidores
(tais como o sexo do dador, a diferenga de peso
corporal entre o dador e o recetor, a Hb basal e o
volume de MO colhido).

+ Utilizagdo de um modelo de regresséo logistica mul-
tivariavel para explorar preditores da necessidade
de colheita da unidade de sangue autdloga, consi-
derando a autotransfusdo como variavel dependen-
te e a Hb basal, o volume de MO colhido, o sexo, o
peso corporal e a diferenca de peso entre o dador e
o recetor como variaveis independentes.

* Aperda sanguinea maxima admissivel (MABL) sera
estimada pela férmula de Gross, assumindo um vo-
lume sanguineo de 70 mL/kg para homens e 65 mL/
kg para mulheres, e um alvo de Hb de 9,0 g/dL.



* As estimativas de MABL serdo comparadas com os
volumes reais de colheita para identificar dadores
em risco de Hb < 9,0 g/dL.

* Analise exploratéria das reservas de ferro, com des-
cricdo da ferritina basal e pos-colheita, estratificagao
por ferritina basal < 50 vs = 50 ng/mL e registo da
suplementagao oral com ferro.

* Associagao entre uso de suplementagao e recupe-
ragao da Hb.

Posteriormente, sera efetuada uma comparagao esta-
tistica com os resultados da fase prospetiva (Etapa Il). Se-
rao aplicados testes de significancia apropriados (f de Stu-
dent, qui-quadrado) com um nivel de significancia definido
em p < 0,05. Sera também realizada analise multivariada
para identificagdo de fatores preditivos.

Resultados esperados

Identificagcdo de perfis de dadores que beneficiam ou
ndo da colheita de unidade de sangue autdloga, permitindo
otimizar a pratica clinica, reduzir riscos e custos, e melhorar
a recuperagdo hematolégica.

Limitagoes

Na analise retrospetiva, ndo serdo incluidos dadores
autdlogos e dadores pediatricos, porque ndo se prevé a
necessidade futura de colheita de medulas 6sseas autdlo-
gas e o numero de dadores em idade pediatrica ndo sera
suficientemente representativo para extrapolagao de indi-
cagobes/conclusdes.

A comparacéo entre os periodos de 2013 - 2023 e janei-
ro - junho de 2026 pode introduzir um viés decorrente das
alteragdes temporais, nomeadamente nos procedimentos
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Pheochromocytoma and Paraganglioma: Incidence and Comparative Analysis
Between Familial and Sporadic Cases in a Portuguese Single Center

Feocromocitoma e Paraganglioma: Incidéncia e Analise Comparativa entre Casos
Familiares e Esporadicos de um Centro Portugués

Patricia da CUNHA BRITO ® 4", Natacha PAIXAQ ® 2, Diana BORGES DUARTE ©'
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ABSTRACT

Pheochromocytomas and paragangliomas are rare neuroendocrine tumors, with an estimated incidence rate of two to eight cases per million people,
and one of the highest heritability rates among neoplasms, with a genetic cause identified in approximately 40% of cases. This study analyzed cases
diagnosed within the referral area of Unidade Local de Saude de Braga between 2004 and 2024, aiming to estimate incidence, characterize the popula-
tion, and compare sporadic and familial pheochromocytomas and paragangliomas. A total of 85 patients were identified, corresponding to 87 cases, with
an average annual incidence of 5.3 cases per million between 2012 and 2024 and a rising trend over the study period. Genetic testing was performed
in 61 patients, revealing 43 sporadic and 20 familial cases. The age at diagnosis was significantly lower in familial cases (43.4 + 12.7 years; p < 0.001).
Metastatic disease occurred only in patients with familial pheochromocytomas and paragangliomas, four and six years after diagnosis, while recurrences
were observed exclusively in sporadic cases, with a median of seven years after complete remission. These findings highlight the importance of genetic
testing and long-term follow-up in patients with pheochromocytoma and paraganglioma, given the risk of metastasis and recurrence even several years
after the initial diagnosis.

Keywords: Neuroendocrine Tumors/epidemiology; Paraganglioma/diagnosis; Paraganglioma/epidemiology; Pheochromocytoma/diagnosis; Pheochro-
mocytoma/epidemiology

RESUMO

Os feocromocitomas e paragangliomas s@o tumores neuroenddcrinos raros, com uma incidéncia estimada entre dois e oito casos por milhdo de pes-
soas, e uma das maiores taxas de hereditabilidade entre as neoplasias com causa genética, identificada em cerca de 40% dos casos. Este estudo anali-
sou os casos diagnosticados na area de referenciagcao da Unidade Local de Saude de Braga entre 2004 e 2024, com o objetivo de estimar a incidéncia,
caracterizar a populagao e comparar feocromocitomas e paragangliomas esporadicos e familiares. Foram identificados 85 doentes (87 casos), com uma
incidéncia média anual de 5,3 casos por milhdo entre 2012 e 2024, e tendéncia crescente ao longo deste periodo. O estudo genético foi realizado em
61 doentes, tendo revelado 43 casos esporadicos e 20 familiares. A idade no momento do diagndstico foi significativamente inferior nos casos familiares
(43,4 £ 12,7 anos; p < 0,001). A metastizagao ocorreu apenas em doentes com feocromocitomas e paragangliomas familiares, quatro e seis anos ap6s
o diagnéstico, enquanto as recidivas ocorreram exclusivamente nos casos esporadicos, com mediana de sete anos apds remissdo completa. Estes
resultados reforgam a importancia do estudo genético e do seguimento destes doentes a longo prazo, dado o risco de metastizacéo e recidiva, mesmo
varios anos apds o diagnéstico inicial.

Palavras-chave: Feocromocitomas/diagnostico; Feocromocitomas/epidemiologia; Paragangliomas/diagndstico; Paragangliomas/epidemiologia; Tumo-
res Neuroendocrinos/epidemiologia

Pheochromocytomas and paragangliomas (PPGL) are  greater recurrence and metastatic potential.®®

rare neuroendocrine tumors originating from chromaffin
cells of the adrenal medulla or the sympathetic/parasym-
pathetic paraganglia.’ While many secrete catecholamines,
responsible for classical clinical manifestations,? others
are non-secretory and detected due to mass effect or as
incidental imaging findings.*

Pheochromocytomas and paragangliomas have the
highest known heritability among neoplasms, with up to 40%
linked to germline mutations in susceptibility genes. Genetic
testing is recommended for all PPGL patients and for first-
degree relatives of mutation carriers,*® as it distinguishes
sporadic from familial forms. Sporadic PPGL typically ap-
pear later in life, are larger, and show lower metastatic and
recurrence risk. Conversely, familial cases present earlier,
often with smaller, multiple, and/or bilateral tumors, with
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The low global incidence of PPGL, estimated at two to
eight cases per million people per year, combined with its
highly variable natural history, poses significant diagnostic
challenges.” In Portugal, epidemiological, clinical and ge-
netic data on PPGL remain scarce. This study aimed to es-
timate PPGL incidence within the Unidade Local de Saude
de Braga (ULS Braga) referral area, characterize this popu-
lation, and investigate potential differences between spo-
radic and familial cases.

An observational, retrospective study was conducted,
including patients diagnosed with PPGL between 2004 and
2024, with at least one consultation at ULS Braga. In pa-
tients with more than one tumor, subsequent tumors were
considered new cases only when deemed unrelated to the
preceding lesion.
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Each case was classified as sporadic or familial accord-
ing to the genetic test result. Genetic testing was performed
using next-generation sequencing and included the fol-
lowing genes: RET, MEN1, CDKN1B, EGLN1, FH, GDNF,
KIF1B, VHL, SDHA, SDHAF2, SDHB, SDHC, SDHD, NF1,
MAX, TMEM17, and PRKAR1A.

To estimate incidence, cases diagnosed between 2012
and 2024 were analyzed, as electronic medical records
ensured greater data reliability. All cases were included for
descriptive analysis, while comparative analyses were re-
stricted to patients who underwent genetic testing.

Collected variables included sociodemographic data,
clinical presentation, tumor characteristics, treatment and
outcomes. Informed consent was not obtained, in accor-
dance with Article 31 of Law No. 58/2019 of 8 August, which
implemented the General Data Protection Regulation, pub-
lished in Diario da Republica, No. 151/2019, Series |, of 8
August 2019.

Pheochromocytomas and paragangliomas were classi-
fied as familial if pathogenic variants were detected. Out-
comes were assessed by the response evaluation criteria

in solid tumors and biochemical findings. The presence of
metastasis was assessed, as well as recurrence, defined as
a new lesion at the same site following complete remission
of the primary tumor. Vital status and cause of death were
also documented.

Statistical analyses were performed using IBM SPSS®
29.0. Annual incidence was calculated as the number of
new PPGL cases per year divided by the population at risk.®
The mean annual incidence (2012 - 2024) was derived
as a weighted mean of yearly incidence. Incidence trends
were analyzed using a linear trend line. Categorical vari-
ables were expressed as absolute and relative frequencies,
and continuous variables as mean +* standard deviation or
as median (interquartile range), depending on distribution.
Group comparisons were performed using Student’s t-test,
Mann-Whitney test, Pearson’s chi-square test, or Fisher-
Freeman-Halton exact test, as appropriate. Confounding
variables were evaluated through regression models and
tumor location was identified as a confounder for tumor
size, being included through analysis of covariance with
bootstrapping.

Inclusion criteria

Patients with imaging, laboratory, and/or anatomapathological diagnosis of PPGL
between 2004 and 2024 who have had at least one consultation at ULS Braga

l n = 85 patients

Aim: To characterize PPGLs based on demographic, clinical, imaging,
and genetic data, as well as clinical outcome.

Inclusion criteria: New cases of PPGL from the general sample of patients
diagnosed between 2004 and 2024.

n = 87 cases

l

Aim: Calculation of annual and average annual incidence
of PPGL from 2012 to 2024.

Inclusion criteria: Cases diagnosed with PPGL
between 2012 and 2024.

Excluded from the total
n =12 cases

n =75 cases

|

Aim: Comparison between sporadic and familial forms
and identification of frequent mutations.

Inclusion criteria: Cases diagnosed between 2004 and

2024 with genetic testing performed and results available
by January 2025.

Excluded from the total
n = 24 cases

n = 63 cases

Figure 1 — Flowchart of the study design, definition of inclusion criteria, and subsamples for the different objectives
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Statistical significance was defined as p < 0.05. Based
on a 95% ClI, 5% margin of error, and effect size of 0.5, the
sample size for adequate statistical power was 260 cases.

Atotal of 85 patients were identified, with a mean follow-
up of 5.7 + 4.4 years. Two patients had two distinct tumors,
totaling 87 PPGL cases. Of these, 75 were included in inci-
dence analysis, and 63 in group comparisons (Fig. 1).

The mean annual incidence of PPGL was 5.3 cases per
million people, ranging from 1.9 (2019/2020) to 10.9 (2023).
Linear trend analysis revealed an annual increase of 0.41
cases per million.

The mean age at diagnosis was 54.3 years (ranging
from 21 to 85 years), with 66.7% female patients. Most tu-
mors were extra-adrenal, particularly of the head and neck
(76.9%). Diagnosis was most often established based on
symptoms (60.9%), followed by incidentaloma investigation
(Table 1).

Sixty-one patients underwent genetic testing, of whom
42 (68.9%) were classified as sporadic and 19 (31.1%) as
familial.

Mutations in the SDHB gene were the most frequent (11
patients), followed by NF1 (three patients), VHL (two pa-
tients), and RET, SDHD, and TMEM127 (one patient each).
Familial cases were diagnosed at a significantly younger
age, with no significant differences found regarding sex,
clinical presentation, tumor size, or location. Multifocality
was more frequent in familial PPGL, and both metastatic
cases occurred in this group, four and six years after diag-
nosis (Table 1).

Three patients had a first-degree family history. In one
of these cases, genetic testing identified a SDHB mutation,
also detected in three additional family members.

Among 75 treated patients, 73 underwent curative-in-
tent surgery, one received stereotactic radiotherapy, and
one medical therapy. Reasons for absence of therapy in-
cluded a decision for active surveillance in non-secretory
PPGL and death prior to surgery. Complete remission oc-
curred in 59 patients, while 16 had stable disease. Three
recurrences occurred after a median of seven years, two
in sporadic cases (Table 1). No significant differences were
found in treatment or outcomes. At data collection, 80 pa-
tients were alive, with five deaths unrelated to the PPGL.

The identified mean annual incidence rate, and its up-
ward trend, are consistent with published data.” The 2020
decline likely reflects the impact of COVID-19 pandemic on
healthcare access, delaying diagnostic procedures. The
overall rise may reflect both a true increase in disease oc-
currence and improvements in diagnostic accuracy, with
greater imaging availability, adoption of metanephrine
screening, and systematic monitoring of genetically predis-
posed individuals.>'°

Although genetic testing is currently recommended
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for all PPGL patients,® 28.2% of individuals in this cohort
were not tested, all managed outside the Endocrinology
department. This underscores the importance of referral to
specialized multidisciplinary care. Among tested patients,
31.1% had familial PPGL, which aligns with the reported
hereditary basis.®

The only significant difference between groups was
younger age at diagnosis in familial cases, likely reflecting
both earlier onset and detection through screening of at-risk
individuals. Contrary to some reports, no significant differ-
ences were observed regarding tumor size, focality, me-
tastases, or recurrences.®® Interestingly, most recurrences
were identified in sporadic cases. Although possibly attrib-
utable to the small sample size, undetected mutations not
included in the genetic panel, limitations in variant interpre-
tation, or acquired somatic alterations cannot be excluded.®

Finally, the relatively late onset of metastases and recur-
rence highlights the need for lifelong follow-up.

Study limitations include the small sample size, retro-
spective design, and potential underestimation of incidence,
as patients treated outside ULS Braga may not have been
captured. Nonetheless, this is, to our knowledge, the first
Portuguese study to estimate PPGL incidence and compare
familial and sporadic forms, covering a 20-year period. It
provides valuable preliminary data to support future multi-
center research.

Our findings highlight the heterogeneity of PPGL, under-
lining the need for systematic genetic testing and lifelong
follow-up.
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Table 1 — Characterization and comparison between groups (sociodemographic, clinical data, treatment and outcomes data)

Total sample n Sporadic PPGL n Familial PPGL n p-value
Age at diagnosis, years, M £ SD 54.3 +15.13 87 57.4 +15.1 43 434 +£12.7 20 <0.001
Sex, n (%) 87 43 20 0.985
Female 58 (66.7) 30 (69.8) 14 (70.0)
Male 29 (33.3) 13(30.2) 6 (30.0)
History of PPGL in a first-degree relative, n (%) 87 43 20 0.234
Yes 3(34) 1(2.3) 2 (10.0)
No 84 (96.6) 42 (97.7) 18 (90.0)
Clinical presentation, n (%) 87 43 20 0.169
Incidentaloma 32 (36.8) 14 (32.6) 6 (30.0)
Screening in asymptomatic carriers 2(2.3) 0 2(10.0)
Symptoms 53 (60.9) 29 (67.4) 12 (60.0)
Young-onset hypertension 3(5.7) 0 2 (16.7)
Resistant hypertension 4 (7.5) 1(3.4) 2(16.7)
Paroxysms 12 (22.6) 5(17.2) 4(33.3)
Mass effect 29 (54.7) 15 (51.7) 4(33.3)
Other® 11 (20.8) 9(31.0) 2 (16.7)
Secretory phenotype, n (%) 64 39 15
Adrenergic 22 (34.4) 12 (30.8) 5(33.3)
Noradrenergic 14 (21.9) 8 (20.5) 3(20.0)
Dopaminergic 2(3.1) 2(5.1) 0
Non-secretory 26 (40.6) 17 (43.6) 7 (46.7)
Location, n (%) 87 43 20 0.972
Adrenal 35 (40.2) 17 (39.5) 8 (37.5)
Extra-adrenal 52 (59.8) 26 (60.5) 12 (60.0)
Focality, n (%) 87 43 20 0.090
Unifocal 70 (80.5) 42 (97.7) 17 (85.0)
Multifocal 17 (19.5) 1(2.3) 3(15.0)
Size, mm, median (IQR) 33.0 (23.5) 81 35.0 (24.0) 43 27.5(19.3) 20 0.060
Metastases, n (%) 87 43 20 0.097
Yes 2 (2.3) 0 2(10.0)
No 85 (97.7) 43 (100.0) 18 (90.0)
Treatment, n (%) 86 43 20
Yes 75 (87.2) 35(81.4) 18 (90.0)
No 11 (12.8) 8 (18.6) 2(10.0)
Status after treatment, n (%) 75 35 18 0.482
Complete remission 59 (72.0) 26 (74.3) 12 (66.7)
Stable disease 16 (28.0) 9 (25.7) 6 (33.3)
Recurrence, n (%) 59 26 12 0.543
Yes 3(5.1)P 2(7.7) 0
No 56 (94.9) 24 (92.3) 12 (100.0)
Vital status, n (%) 85 43 20 1.000
Alive 80 (94.1) 41 (95.3) 20 (100.0)
Deceased 5(5.9) 2(4.7) 0

ARTIGO CURTO

a: Cervical swelling, abdominal pain, cardiac manifestations, hypertensive crisis.
b: One without genetic test.
IQR: interquartile range; M: mean; mm: millimeter; n: absolute frequency; SD: standard deviation; %: relative frequency.
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Prenatal Diagnosis of Cartilage-Hair Hypoplasia: A Narrative Review
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ABSTRACT

Cartilage-hair hypoplasia is a rare autosomal recessive skeletal dysplasia. It is particularly prevalent in the Finnish and Amish populations but increasing
reports have been documented worldwide. It is caused by pathogenic variants in the RMRP gene. The clinical presentation is highly variable and may
include short-limbed short stature, metaphyseal abnormalities, hypotrichosis, and immune deficiency, among other features. Some of the manifestations
may present early in the prenatal period and ultrasound assessment is often the tool that raises suspicion for this condition. This review aims to sum-
marize the current knowledge regarding the prenatal diagnosis of cartilage-hair hypoplasia, focusing on its molecular basis and the role of imaging and
genetic testing. A comprehensive literature search was conducted in the PubMed/MEDLINE database using the terms ‘Prenatal diagnosis’, ‘Cartilage-
hair hypoplasia’, ‘Skeletal dysplasias’, ‘Osteochondrodysplasias’ and ‘RMRP mutation’. Prenatal diagnosis of this condition remains challenging, as
ultrasound findings may overlap with other skeletal dysplasias, including lethal forms. Lethality predictors and the potential of molecular testing are also
explored. A structured prenatal approach, combined with timely genetic counselling, may allow for an earlier diagnosis and support informed reproduc-
tive decisions. Given the recent advances in reproductive technologies and the potential impact of cartilage-hair hypoplasia on affected individuals, this
condition should be actively considered in future studies addressing the prenatal diagnosis of skeletal dysplasias.

Keywords: Hair; Osteochondrodysplasias; Prenatal Diagnosis

RESUMO

A hipoplasia cartilagem-cabelo é uma displasia éssea rara, com hereditariedade autossémica recessiva. Embora seja particularmente prevalente nas
populagdes finlandesa e Amish, verificam-se cada vez mais casos documentados noutras populagdes. A doenca é causada por variantes patogénicas
no gene RMRP. A apresentagdo clinica € muito varidvel e pode incluir baixa estatura com membros curtos, alteracdes metafisarias, hipotricose e
imunodeficiéncia, entre outras manifestagdes. Alguns achados podem apresentar-se precocemente no periodo pré-natal e a avaliagdo ecografica €,
muitas vezes, a ferramenta que levanta suspeicdo para esta doenga. O propdsito desta revisdo € sintetizar a literatura existente sobre o diagndstico
pré-natal da hipoplasia cartilagem-cabelo, focando-se na sua base molecular e no papel da imagem e dos testes genéticos. Foi realizada pesquisa na
base de dados PubMed/MEDLINE usando os termos ‘Prenatal diagnosis’, ‘Cartilage-hair hypoplasia’, ‘Skeletal dysplasias’, ‘Osteochondrodysplasias’
e ‘'RMRP mutation’. O diagnéstico pré-natal desta doenga permanece um desafio, visto que os achados ecograficos podem coincidir com os de outras
displasias 6sseas, nomeadamente formas letais. A discussao incluiu também preditores de letalidade e o potencial dos testes moleculares. Uma abor-
dagem estruturada na avaliagdo pré-natal desta patologia, combinada com aconselhamento genético atempado, pode permitir um diagnéstico mais
precoce e auxiliar as familias nas decisées reprodutivas. Dado os avangos recentes nas tecnologias reprodutivas e o potencial impacto que a hipoplasia
cartilagem-cabelo pode ter nos individuos afetados, esta patologia deve ser ativamente considerada em estudos futuros que explorem o diagnéstico
pré-natal das displasias esqueléticas.

Palavras-chave: Cabelo; Diagnéstico Pré-natal; Osteocondrodisplasias

INTRODUCTION

Cartilage-hair hypoplasia (CHH) is a rare autosomal
recessive disorder first described in 1965 by McKusick et
al' among the Amish community. The global prevalence is
challenging to determine due to the condition’s rarity and
frequent underdiagnosis; however, in certain populations —
such as the Finnish and the Old Order Amish — it has been
reported at approximately 1 in 23 000 births and 1 - 2 in
1000 births, respectively.” It is caused by pathogenic vari-
ants in the RMRP gene, which encodes the RNA compo-
nent of the mitochondrial RNA-processing endoribonucle-
ase, involved in cell proliferation and differentiation.? Within
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the nosology of genetic skeletal disorders, CHH is classified
among the metaphyseal dysplasias.” The disease is char-
acterized by short-limbed short stature and extra-skeletal
manifestations such as hypotrichosis and variable degrees
of immune dysfunction. There is also an increased risk for
anemia, recurrent infections, Hirschsprung disease and
malignancy.”*® Fetal diagnosis is difficult, considering that
the ultrasound findings resemble other skeletal dysplasias
(SD). Some of the first prenatal manifestations include mi-
cromelia (shortening of all segments of the limbs), bowing
of the long bones and delay in the thorax growth.”® These
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abnormalities are most often detected during the second
trimester; however, the timing of presentation varies in the
literature.?*’

The purpose of this article is to review the current knowl-
edge on the prenatal diagnosis of this condition, focusing on
the available techniques, their limitations and clinical impli-
cations. Early diagnosis is crucial to allow parents to make
informed decisions regarding possible medical interven-
tions and to guide the management of future pregnancies.
Further characterizing the genotype-phenotype correlations
may improve the prediction of disease severity and support
a multidisciplinary approach to address potential complica-
tions.

The general process of prenatal assessment of a condi-
tion involves various techniques applied to screening and
diagnosis. Screening encompasses serum analysis, ultra-
sonography, cell-free DNA testing and carrier studies. Imag-
ing modalities such as magnetic resonance imaging (MRI)
and computed tomography (CT) can also provide relevant
information in selected cases. For diagnostic purposes, the
procedures available during the prenatal period include
chorionic villus sampling, amniocentesis and fetal blood
sampling, the latter being rarely used due to a higher risk
of fetal loss.'” Through these techniques, it is possible to
conduct diagnostic tests such as karyotyping, chromosome
microarray analysis (CMA), targeted mutation testing and

next-generation sequencing (NGS) panels. The NGS tech-
nology also enables tests such as whole exome sequencing
(WES) and whole genome sequencing (WGS)."°

Some of these techniques could potentially be applied
to CHH, which will be further discussed.

METHODS

To develop this narrative review, we performed a litera-
ture search in the PubMed/MEDLINE database. Articles in
English published within the last 30 years, between 1995
and March 2025, were considered. Combining the terms
‘Cartilage-hair hypoplasia’ and ‘Prenatal diagnosis’ in these
platforms yielded nine results, mainly case reports, which
emphasizes the lack of literature on this topic. Additional
search terms used were ‘Skeletal dysplasias’, ‘Osteochon-
drodysplasias’ and ‘RMRP mutation’ combined, using Bool-
ean operators. To further corroborate the findings, some ar-
ticles referenced in the selected articles were also included
in the final review, among which was the original CHH re-
portin 1965. No restrictions were placed on study design. In
total, 36 articles were included as shown in Fig. 1.

RESULTS
Molecular basis and clinical significance

To better understand the prenatal diagnostic approach
of CHH, it is important to clarify its molecular basis and
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Figure 1 — Simplified article selection flowchart
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pathophysiology. Variants in the RMRP gene have been
well established as the cause for this condition. So far,
over 100 pathogenic variants have been identified, the
most common of which being n.71A>G, which is especially
prevalent in the Finnish population.?' The RMRP gene en-
codes a long non-coding RNA, which, in association with
ten proteins, constitutes the ribonuclease for mitochondrial
RNA processing complex (RNase MRP complex). This ri-
bonucleoprotein complex is implicated in several cellular
functions that contribute to the CHH presentation. The most
extensively studied functions include ribosome synthesis,
mitochondrial DNA replication and cell cycle regulation.?'>"3
The RMRP non-coding RNA also seems to create a com-
plex with telomerase-associated reverse transcriptase that
produces double-stranded RNA, which in turn downregu-
lates RMRP expression.'>"?

Cartilage-hair hypoplasia integrates a spectrum that
ranges from a milder phenotype, metaphyseal dysplasia
without hypotrichosis (MDWH), to a more severe condi-
tion, anauxetic dysplasia (AD)."? Short stature with varying
degrees of metaphyseal dysplasia is the defining charac-
teristic of this group of conditions. Metaphyseal dysplasia
without hypotrichosis presents with mild metaphyseal dys-
plasia with no hair abnormalities, CHH exhibits moderate
metaphyseal dysplasia with hair hypoplasia, immunodefi-
ciency, hematological abnormalities, among other features
and AD involves severe spondylometaepiphyseal dysplasia
without extra-skeletal manifestations.” >4

Variants in the RMRP gene can be subdivided into two
main groups: duplications/insertions in the promoter region
and mutations within the RMRP transcript.

The first group influences the distance between the pro-
moter and the transcription start site, potentially reducing
RMRP transcription.>'>'* Although some reported cases de-
scribe severe phenotypes, including homozygous promoter
variants associated with chondrodysplasia and severe im-
munodeficiency, variability has also been observed and pro-
moter variants alone do not account for the full spectrum of
disease manifestations.? 21617

The second group, which mostly consists of variants in
the conserved region of the RMRP sequence, can lead to
RNA instability or impact the RNase MRP complex function,
reducing its enzymatic activity. This group seems to better
explain the clinical variability.”'>"®

Interestingly, variants associated with AD, the severe
end of the spectrum, appear to cause marked skeletal dys-
plasia but are not associated with non-skeletal features.
This seems to be linked with a particularly reduced rRNA
cleavage activity. Therefore, the degree of disruption of
rRNA cleavage seems to correlate with the severity of skel-
etal manifestations.*'? Conversely, variants that lead to
reduced mRNA cleavage activity, which impacts cell-cycle
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regulation, are particularly observed in patients with MDWH
and CHH. This suggests that lower mRNA cleavage activ-
ity is associated with milder skeletal presentation, but more
pronounced extra-skeletal manifestations, such as malig-
nancy susceptibility, proliferative bone marrow dysfunction
and hair hypoplasia.?'>5"

The pathophysiological mechanisms of CHH are still not
entirely understood but relevant advances have been made
in recent years. In 2019, a study conducted by Vakkilainen
et al'® compared fibroblast cultures from five patients with
CHH and five controls. RNA sequencing found 35 upregu-
lated genes and 130 downregulated genes in CHH fibro-
blasts. The upregulated genes were involved in the PI3K-
Akt signaling pathway, which is associated with cartilage
and bone differentiation, as well as malignancies, whereas
the downregulated genes affected cell cycle pathways.
These findings support that RMRP pathogenic variants
have a significant impact on the cell cycle network, which
may be the basis for the clinical manifestations observed in
CHH.*®

Another study from 2019 developed a zebrafish model
to study the mechanisms underlying CHH, since there are
currently no viable animal models and zebrafish share ap-
proximately 60% of the RMRP transcribed region with hu-
mans. Using a RMRP knockout model, the researchers
performed bone and cartilage staining to assess skeletal
development. The results were in accordance with the CHH
phenotype, with disrupted chondrogenesis and bone ossifi-
cation. Wnt--catenin signaling appears to be upregulated
in RMRP mutants, suggesting a role in disease pathogen-
esis and identifying it as a potential therapeutic target. Ad-
ditionally, intestinal staining revealed impairment in the gas-
trointestinal tract development, which may correlate with
digestive manifestations observed in some CHH patients."

Role of prenatal imaging

Ultrasonography constitutes the primary screening
method for SD with prenatal presentation. Its sensitivity
varies in the literature but is estimated to be between 40%
and 60%."**" The main hallmark of most SD on ultrasound,
including CHH, is short long bones, especially if dispro-
portionate to head circumference.? Ossification of the ap-
pendicular skeleton occurs around 12 weeks of gestation,
which could allow suspicion of SD in the first trimester, al-
though in most entities, abnormalities are only detected lat-
er in pregnancy. An earlier presentation usually correlates
with a more severe phenotype.'®?" The presence of long
bone length below the 5" percentile in the second trimester
warrants further investigation, and additional features such
as bowing or suspected fractures may also suggest a SD,
even with normal bone length.*2°

Ultrasound is particularly relevant for assessing lethality
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risk. Several predictors have been described in the litera-
ture, with different sensitivity rates.’®?' Among the most sig-
nificant are a chest-to-abdominal circumference ratio of less
than 0.6 and a femur length-to-abdominal circumference
ratio of less than 0.16.° Additional factors include femur
length-to-biparietal diameter ratio, micromelia more than
three standard deviations below the mean, the presence of
polyhydramnios or hydrops, abnormal bone mineralization,
and marked bowing or fractures.”?' Of note, linear femur
measurements may be affected by bowing which could lead
to inaccurate estimates of true femur length.*!

SD lethality seems to correlate more with pulmonary
hypoplasia resultant from small chest circumference than
with limb shortening.?®?' Therefore, fetal lung volumes and
chest-to-abdominal circumference ratio are important to
assess the risk of lethal pulmonary hypoplasia.’® Howev-
er, some SD, such as osteogenesis imperfecta type IV or
achondroplasia, may present with a small thorax but are not
invariably lethal. In such cases, neonatal respiratory com-
promise may still occur, requiring close monitoring.'*?°

Ultrasound may also reveal additional findings, such as
facial abnormalities, malformed digits or vertebral anoma-
lies, that help distinguish SD with overlapping features. As
an example, campomelic dysplasia commonly presents
with hypoplastic or absent scapula, which can help distin-
guish it from other conditions associated with long bone
bowing, such as CHH."**!

Phenotypical variability is a characteristic of CHH and
it can be noted even in the prenatal period. Abnormalities
have been reported as early as 12 and 15 weeks of gesta-
tion”??, others only toward the end of the third trimester®"”
and some are only detected after birth.'>22

Hall et al” reported a case series in 2021 of three sibling
fetuses presenting at 12 weeks with abnormal ultrasound
findings. The parents were healthy, non-consanguineous,
and had a healthy daughter. Thoracic and abdominal cir-
cumferences were in the 5" percentile, and long bones
were below the 5" percentile and bowed. Increased nu-
chal translucency was also noted. The pregnancy was
terminated due to suspicion of severe skeletal dysplasia
and poor prognosis, despite normal chromosomal testing.
Postmortem radiographs and autopsies confirmed bowed,
shortened long bones, as well as a small thorax with mild
rib shortening. Additional findings included trident-shaped
acetabula, narrow sacrosciatic notches and flattened verte-
bral bodies. Thanatophoric dysplasia (a severe and typically
lethal skeletal dysplasia) was suspected, but genetic test-
ing revealed pathogenic RMRP variants instead, consistent
with CHH diagnosis.’

Crahes et al'* describe another case of a couple with
two healthy children, in whom routine ultrasound during
their third pregnancy showed findings consistent with a SD.
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Marked limb shortening was detected at 23 weeks of gesta-
tion and mild macrocrania at 26 weeks. FGFR3 testing for
achondroplasia was negative. At 31 weeks, ultrasound con-
firmed bowed femora with absent bone growth. Termination
of pregnancy was carried out due to suspected severity of
the condition and an autopsy was performed. In addition
to confirming bilateral rhizomelic (proximal) limb shortening,
post-mortem findings revealed thymic hypoplasia with im-
mune dysfunction, which pointed towards CHH. Pathogenic
RMRP variants were identified through genetic analysis,
confirming the diagnosis.'

The case described by Dungan et aF illustrates that in
families with a previous child affected by CHH, ultrasound
may allow recognition of recurrence in subsequent pregnan-
cies. While this case was reported before the widespread
use of molecular diagnostics, ultrasound still represents the
first tool to raise suspicion, with genetic testing subsequent-
ly enabling confirmation when a familial variant has been
identified.®

Apart from the role of two-dimensional ultrasonogra-
phy, other imaging modalities have been described in the
context of SD. Three-dimensional ultrasound allows for en-
hanced visualization of facial abnormalities and may aid in
the differential diagnosis of SD with distinctive craniofacial
features.’®?° Fetal MRI may provide greater accuracy than
ultrasound in fetal morphological assessment and is consid-
ered safe for both fetus and mother.® It may be useful for
fetal spine evaluation in suspected vertebral malformations
and for assessing lung volumes, particularly when findings
are inconclusive or in late pregnancy.?**' Gilligan et al*® cor-
roborate this and propose that fetal MRI also provides rel-
evant findings regarding the brain, calvarium and cartilage,
possibly allowing for earlier genetic counselling and test-
ing.®

In contrast, in utero radiographs do not offer any advan-
tage in prenatal SD diagnosis and require unnecessary ex-
posure to radiation.’® Nevertheless, in the postnatal setting,
X-rays remain, along with genetic testing, the gold standard
for CHH diagnosis.*

Despite also involving ionizing radiation, low-dose CT
has been reported in the literature in the context of SD, as a
potential tool to improve diagnostic accuracy, due to higher
skeletal resolution.”®?” In one prospective study, it correctly
diagnosed SD in 17 out of 19 fetuses suspected through
ultrasound, with postnatal confirmation differing in only one
infant. This technique showed a higher specificity and posi-
tive predictive value than ultrasound alone.?” Low-dose CT
has also been reported as a complement to ultrasound in
cases of achondroplasia and hypochondroplasia, among
other skeletal dysplasias.*

To the best of our knowledge, there are no published
reports on the use of these alternative imaging modalities in



the prenatal diagnosis of CHH.

Genetic testing

As stated before, ultrasound fails to reach a diagnosis in
almost half of the SD cases.'®?' Its accuracy in the context
of CHH has not yet been established. Genetic testing en-
ables definitive CHH confirmation, through identification of
pathogenic RMRP variants. The approach differs depend-
ing on whether the variant has already been detected in the
family.

In some settings, particularly among consanguineous
couples, expanded carrier screening for recessive disor-
ders may be considered. In CHH, once the familial RMRP
variant is identified, carrier testing of at-risk relatives and
reproductive partners is also possible.*

In the cases described by Hall et al” the diagnosis was
confirmed post-mortem through WES of fetal tissue from
the second affected fetus, followed by targeted Sanger se-
quencing of the previously identified RMRP variant in the
other siblings and parents. Crahes et al'* also confirmed the
diagnosis post-mortem through RMRP sequencing.

When a familial variant is known, invasive prenatal diag-
nosis can be offered in subsequent pregnancies.® Vatanavi-
charn et al'” identified RMRP pathogenic variants after birth
in a child with CHH, who died at 23 months. In a subsequent
pregnancy, chorionic villus sampling at 14 weeks enabled
targeted DNA sequencing for the previously identified vari-
ant, which confirmed that the fetus was unaffected. Ultra-
sound at 18 weeks showed normal morphology, and the
pregnancy progressed uneventfully, resulting in the birth of
a healthy child."” In other cases, parents may decline inva-
sive testing in the prenatal period, opting to await postnatal
confirmation.?

The literature regarding prenatal genetic testing in SD
cases arising in the absence of family history, but with sug-
gestive ultrasound manifestations, does not appear to in-
clude CHH. A recent article from 2025 studied 26 fetuses
with suspected SD using a sequential analysis with karyo-
typing, CMA and WES. This approach warranted a 61.5%
detection rate. FGFR3 gene mutations were the most fre-
quently detected.?” Jian et al*® analyzed 147 fetuses with
suspected SD, using CMA, followed by WES in CMA-neg-
ative cases. Whole exome sequencing achieved a 36.2%
detection rate, with thanatophoric dysplasia, achondropla-
sia and osteogenesis imperfecta being the most common
diagnoses.® In another study where medical trio exome
sequencing was performed, these were also the conditions
most frequently identified, and a definite molecular diagno-
sis was accomplished in 24 out of the 27 fetuses evalu-
ated.”

Non-invasive prenatal screening, widely studied for
chromosomal abnormalities, is increasingly applied to
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single-gene disorders through cell-free fetal DNA."%*? In
the context of SD, it has been shown to provide definitive
prenatal diagnosis of thanatophoric dysplasia and achon-
droplasia, as both are associated with recurrent FGFR3
mutations that can be specifically targeted in cell-free DNA
analysis."®**** However, this approach has not yet been ex-
plored for CHH.

DISCUSSION

Cartilage-hair hypoplasia is a rare skeletal dysplasia
caused by pathogenic variants in the RMRP gene. The
pathophysiology is not entirely understood but there have
been interesting advances in the recent years, trying to cor-
relate the genotype with the diverse phenotypes present-
ed."-31517.18 \/griants may impact the promoter region or the
RMRP transcript itself, and depending on the RNA function
impaired, the disease can present with varying degrees of
skeletal and extra-skeletal manifestations.* 2131517

Although CHH has no cure, establishing a definitive di-
agnosis is essential to ensure adequate multidisciplinary
follow-up and surveillance, and characterizing its molecular
basis might open potential therapeutic targets, as suggest-
ed by Sun et al."

Regarding CHH prenatal diagnosis, ultrasound is often
the tool that raises suspicion for this condition. Sugges-
tive findings may include marked shortening of the long
bones, with relative macrocephaly, as well as a narrow tho-
rax.5%1417.22 As reported by Hall ef al,” these features might
overlap with those of lethal SD, such as thanatophoric dys-
plasia. It is suggested that the earlier a SD is detected, the
more severe the prognosis.’®?' However, unlike lethal SD,
CHH may also be identified early in pregnancy and remain
compatible with postnatal survival.®#

Among the lethality predictors described, femur length
is a key component in several diagnostic ratios. However,
accurate measurement can be affected by femoral bow-
ing and angulation.”™?" This is particularly relevant in CHH,
since patients often present with bowed femora and should
therefore be carefully assessed to avoid misdiagnosing dis-
ease severity.*>?' A small thorax and subsequent pulmonary
hypoplasia are also commonly referenced in the literature
as major lethality predictors.’®?" Nevertheless, it is impor-
tant to note that CHH is among the non-lethal SD that can
also present with a small rib cage.®

Additional imaging methods, such as fetal MRI and low-
dose CT, might play a complementary role to ultrasound,
but literature evaluating them in the context of CHH is need-
ed to assess their sensitivity and utility.'®-2"2528

Therefore, genetic testing and counselling are essential
to guide parents in the decision-making, particularly when
sonographic features are ambiguous.

Cartilage-hair hypoplasia prenatal genetic testing is
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scarcely explored in the literature. When a familial causal
variant is known, targeted testing can be performed through
invasive methods in subsequent pregnancies to assess po-
tential recurrence.®'” When ultrasound suggests features
compatible with SD, the priority is to rule out lethal condi-
tions, such as thanatophoric dysplasia and osteogenesis
imperfecta type I1.7%% Next-generation sequencing panels
that include the RMRP gene, WES or WGS may be able to
identify RMRP pathogenic variants, but the role of molecu-
lar testing in the prenatal period is still debated.' Savariray-
an et al'® argued that these comprehensive tests could have
long turnaround times and that results might not be avail-
able before delivery. However, with recent technological ad-
vances, results can now be obtained much faster, reducing
this limitation. In non-lethal conditions such as CHH, it may
still be reasonable to defer testing to the postnatal period,
when sampling can be performed with lower risk compared
to invasive prenatal procedures.’®

It is important to note that exome sequencing does not
include the whole genome, it only assesses exon regions,
which are involved in protein coding. Therefore, the infor-
mation provided can be incomplete, and data from promoter
and enhancer regions may also be missed.* Given that the
RMRP gene encodes a non-coding RNA and that variants
can arise in the promoter region, this may explain why CHH

was not identified in the recent SD studies evaluating the
role of NGS panels and WES. Moreover, coverage of the
RMRP locus can be suboptimal in WES, NGS panels, and
carrier screening tests, which may explain reported diag-
nostic failures.?*" Genome sequencing is also a possible
approach, although it remains more costly and less readily
available.*

Considering the growing interest in non-invasive tech-
niques for prenatal diagnosis and the fact that CHH is a
monogenic disorder, it seems plausible to hypothesize that
testing through cell-free fetal DNA might be possible in the
future. '

The proposed diagnostic algorithm (Fig. 2) outlines a
prenatal approach to CHH suspicion, depending on whether
RMRP pathogenic variants are known. If there is a positive
family history and ultrasound findings suggest recurrence,
invasive testing may confirm the diagnosis. When there is
no known history, the priority is to assess lethality, focus-
ing on specific ratios and signs of pulmonary hypoplasia.
Clinicians should be aware that CHH can present early with
a small thorax and bowed femora, and yet not be lethal. If
findings do not suggest a lethal dysplasia, molecular testing
may be possible prenatally or deferred. This algorithm en-
compasses a general framework, but decisions should be
individualized.

Invasive prenatal
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Figure 2 — Diagnostic approach for prenatal CHH evaluation
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CONCLUSION

In conclusion, CHH is a complex skeletal dysplasia that
continues to pose diagnostic challenges, particularly in the
prenatal period. Despite its low prevalence, CHH signifi-
cantly impacts affected individuals, as well as their families.
This review attempts to address a gap in the literature re-
garding this condition, by compiling current knowledge on
its molecular basis, imaging features and available genetic
testing. Given its highly variable presentation and increas-
ing identification in multiple countries, there is a clear need
for additional case reports and cohort studies to better char-
acterize genotype-phenotype correlation and long-term out-
comes.

Combining sonographic findings with molecular diagno-
sis through an integrated and standardized approach may
facilitate early and accurate diagnosis. Timely genetic coun-
selling, supported by early identification, will allow parents
to make informed reproductive decisions while mitigating
uncertainty in the prenatal setting.

The recent advances in technology regarding imaging
and genetic testing are promising and we propose that CHH
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Immune-Mediated Diabetes Induced by Dostarlimab: A Case Report

Diabetes Imunomediada Induzida por Dostarlimab: Um Caso Clinico
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ABSTRACT

Immune checkpoint inhibitors (ICl), particularly antibodies targeting programmed death receptor-1 (PD-1) and its ligand, programmed death-ligand 1,
have been rarely associated with the development of immune-mediated diabetes mellitus. To the best of our knowledge, we report the first published
case of immune-mediated diabetes mellitus associated with dostarlimab—a monoclonal antibody targeting PD-1—in a 78-year-old woman diagnosed
with endometrial adenocarcinoma and persistent peritoneal disease. Following six cycles of dostarlimab, she presented with diabetic ketoacidosis. De-
spite negative autoimmune antibodies, her relatively low HbA1c and C-peptide levels together with her clinical presentation were highly suggestive of
ICl-induced diabetes mellitus. Following stabilization with intravenous fluids and insulin infusion, she was transitioned to a basal-bolus insulin regimen.
Dostarlimab was discontinued, and restaging showed resolution of peritoneal disease. This case emphasizes the importance of early detection and
management of ICl-induced diabetes mellitus.

Keywords: Diabetes Mellitus, Type 1/chemically induced; Endocrine System Diseases; Immune Checkpoint Inhibitors

RESUMO
Inibidores do checkpoint imunolégico (ICl), particularmente anticorpos que tém como alvo a proteina de morte celular programada (PD-1) e o ligando 1
da proteina de morte celular programada, tém sido raramente associados ao desenvolvimento de diabetes mellitus imunomediada. Apresentamos, tanto
quanto temos conhecimento, o primeiro caso publicado de DM imunomediada associada ao dostarlimab (anticorpo monoclonal que se liga ao PD-1),
numa mulher de 78 anos com adenocarcinoma do endométrio e doenga peritoneal persistente. Apos seis ciclos de dostarlimab, a doente desenvolveu
cetoacidose diabética. Apesar da negatividade dos autoanticorpos, os valores relativamente baixos de HbA1c e péptido C associados a apresentacéo
clinica foram muito sugestivos de diabetes mellitus induzida por ICI. Apds estabilizacdo com fluidoterapia e perfuséo de insulina, iniciou-se insulinotera-
pia em esquema basal-bdlus. O tratamento com dostarlimab foi suspenso e a reavaliagéo revelou resolugéo da doenga peritoneal. Este caso realga a

importancia da detegao precoce e tratamento adequado da diabetes mellitus induzida por ICI.
Palavras-chave: Diabetes Mellitus Tipo 1/induzida quimicamente; Doengas do Sistema Enddcrino; Inibidores de Checkpoint Imunoldgico

INTRODUCTION

Immune checkpoint inhibitors (ICI) have transformed
cancer therapy by enhancing T cell activation and strength-
ening the immune system’s ability to eliminate tumor cells.’
However, T-cell activation is non-specific and can trigger
autoimmune adverse reactions.?

The main immune checkpoint pathways are cytotoxic
T lymphocyte-associated protein 4 (CTLA-4) and pro-
grammed cell death protein-1 (PD-1). Programmed cell
death protein-1 binds to programmed cell death protein li-
gand-1 (PD-L1) to regulate immune response. Human pan-
creatic cells express PD-L1 to protect themselves from im-
mune attack.®

Dostarlimab, a PD-1-blocking monoclonal antibody, dis-
rupts this pathway, making pancreatic beta cells susceptible
to immune-mediated destruction and potentially causing di-
abetes mellitus (DM), reported in ~ 0.2% of patients treated
with monotherapy.*

We present, to the best of our knowledge, the first
published case of immune-mediated DM associated with
dostarlimab in a patient with metastatic endometrial adeno-
carcinoma.

CASE DESCRIPTION

The patient was a 78-year-old woman diagnosed with
endometrial adenocarcinoma with lymph node metastasis
and peritoneal carcinomatosis. She underwent surgery and
subsequent chemotherapy and hormone therapy.

Due to persistent peritoneal disease, dostarlimab was
initiated. No prior personal or family history of DM was not-
ed. Her medical history included arterial hypertension and
autoimmune thyroiditis. Endocrine evaluation, including
blood glucose levels and thyroid function tests, was nor-
mal at baseline and at each dostarlimab cycle. Following six
cycles of dostarlimab, during an urgent oncology appoint-
ment, the patient reported fatigue, polydipsia and polyuria
over the preceding week. She was conscious and oriented,
exhibiting tachypnea, fatigue with minimal exertion, and
clinical signs of dehydration. Vital signs were stable and
physical examination was unremarkable.

During observation, the patient experienced a syncopal
episode with recovery within seconds. She also had two
episodes of vomiting, with blood pressure decreasing to
84/48 mmHg. Arterial blood gas showed metabolic acidosis
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and severe hyperglycemia: pH 7.07 (7.35 - 7.45), pO2 105
mmHg (80 - 100), pCO2 10.5 mmHg (35 - 45), glucose 808
mg/dL, HCO3 6.5 mEq/L (22 - 26), lactate 3.40 mmol/L (0.5
- 1.5), anion gap 28.3 mmol/L (7 - 16). Serum ketones were
5.9 mmol/L (< 0.6).

She was diagnosed with diabetic ketoacidosis (DKA),
referred to the emergency department and subsequently
transferred to the Intensive Care Unit. Table 1 summarizes
her blood test results, which revealed acute kidney injury
and leukocytosis with neutrophilia. Septic screen (urine,
blood cultures, chest x-ray) was unremarkable. Abdominal
computed tomography (CT) scan showed no pancreatic
masses.

The laboratory results for evaluation of DM are summa-
rized in Table 2. The results showed an HbA1c of 7.6%, glu-
cose 308 mg/dL, C-peptide 0.17 ng/mL (1.1 - 4.4) and the
immunological blood tests for autoimmune diabetes (anti-
islets of Langerhans antibodies, anti-insulin, anti-glutamic
acid decarboxylase, and anti-zinc transporter) were nega-
tive.

She was diagnosed with ICl-induced DM and treated
with intravenous fluids and continuous insulin infusion. Fol-
lowing the resolution of DKA and resumption of oral intake,
she was transferred to the ward under the care of the Endo-
crinology department.

A basal-bolus insulin regimen was initiated, and a con-

Table 1 — Laboratory results on day one of Intensive Care Unit

Blood test Value RELLTEED
range
g‘;‘:{‘;ogbbin 12.7 12-15
'(‘)Zuocgcl’f)y tes 15.0 4-10
(“)'(%E/OL‘)’“"S 126 15-8
(Srsg;(i;"“‘me 775 74-106
fn?ﬁlﬂ[}l) 132 136 - 145
(Pni’f;",‘iﬁf)"‘ 5 3.5-5.1
(c:]‘r'ggl‘jf) 89 98 - 107
(Ur;Za;dL) 105 17 - 49
(C;:‘;";‘;i[‘)i”e 167 05-09
Fsﬁm;e/?gl;::grular filtratrion rate 31 > 90
(Cn;rge/ZEt)ive protein 057 <050
'(Dr;‘;jsl'_c)ito”i” 0.05 <0.1

tinuous glucose monitoring device was placed. After 18
days of hospitalization, the patient was discharged.

The patient maintained acceptable metabolic control,
with an HbA1c of 7.8% at the last endocrinology appoint-
ment.

The oncology team decided to suspend dostarlimab and
request restaging tests. A whole-body FDG PET/CT scan
revealed resolution of peritoneal disease, with no new recur-
rence at other sites, suggesting a response to the treatment
with dostarlimab. Adjuvant hormone therapy was proposed,
but the patient preferred to remain under surveillance.

DISCUSSION

Dostarlimab has been approved for the treatment of ad-
vanced or recurrent endometrial cancer.®

It has been suggested that the PD-1 pathway plays a
role in preventing the development of immune-mediated
DM and blocking PD-1 or PD-L1 disrupts this immunoregu-
latory process.®

Owing to the rapid B cell dysfunction, the characteristic
features of ICl-induced DM include a rapid onset, marked
by a short period of hyperglycemia, often accompanied by
relatively low HbA1c levels (7% - 8%), a low or undetectable
C-peptide and a high incidence of DKA.” Islet autoantibod-
ies are positive in about 50% of cases.

In the reported case, the presentation of DKA at diagno-
sis, along with relatively low levels of HbA1c and C-peptide,
suggests that the patient’s diabetes is most likely due to
deficient insulin production from impaired beta cell function,
like immune-mediated DM.

Due to its sudden onset, prompt diagnosis and interven-
tion are essential to improve prognosis. Essential compo-
nents of DKA management include continuous insulin in-
fusion and aggressive fluid resuscitation.'® Immune check-
point inhibitor (ICl)-induced diabetes mellitus results in a
permanent insulin-dependent state, even after discontinu-
ation of ICI therapy."""?

Guidelines from the European Society for Medical On-
cology and the American Society of Clinical Oncology rec-
ommend withholding ICI therapy until the patient is clini-
cally stabilized.”®"® In our case report, the patient showed
resolution of peritoneal disease and dostarlimab was not
resumed.

Table 2 — Laboratory evaluation of diabetes mellitus

Blood test Value Reference
range
(gl 08 74-106
z-‘l’/S)A1C 7.6 <57
(F;Zr;gﬁc)s ¢ 0.17 11-44
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Currently, there is a lack of a standard screening pro-
tocol. The American Society of Clinical Oncology recom-
mends monitoring patients for hyperglycemia or other signs
and symptoms of new or worsening DM by measuring glu-
cose at baseline and at each treatment cycle during the first
three months, then every three to six weeks thereafter.’

In the reported case, glucose monitoring was performed
at each cycle, which was not sufficient for early detection of
DM. Perhaps educating patients about the symptoms of hy-
perglycemia and DKA may play a significant role in the early
detection of diabetes. Notably, the patient in the reported
case experienced symptoms associated with hyperglyce-
mia for one week.

In conclusion, ICl-induced DM is an uncommon, yet se-
vere side effect of immunotherapy and healthcare profes-
sionals should carefully monitor blood glucose levels and
alert patients to the symptoms of hyperglycemia.
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Immune Checkpoint Inhibitor-Induced Thyroidal, Pancreatic, and Pituitary
Dysfunction: Diagnostic Challenges in a Cancer Patient

Disfungao Tiroideia, Pancreatica e Hipofisaria Secundaria a Inibidores de
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ABSTRACT

Immune checkpoint inhibitors (ICPIs)-induced endocrine immune-related adverse events (irAEs) are common, can appear concurrently, and can be over-
looked due to their nonspecific presentation overlapping with cancer-related symptoms. We describe the case of a 47-year-old woman with metastatic
colorectal cancer treated with combined ICPI therapy. She presented thyrotoxicosis right after starting therapy, evolving into overt primary hypothyroid-
ism, after two months, followed by abrupt-onset diabetes mellitus and hypophysisits-related secondary adrenal insufficiency and central hypothyroidism,
six months after starting ICPIs. This case illustrates the complexity of diagnosing and managing overlapping endocrine irAEs, and the importance of
high clinical suspicion. Clinical manifestations were attributed to the cancer and diabetes diagnosis, delaying recognition of adrenal insufficiency. Central
hypothyroidism was initially interpreted as iatrogenic thyrotoxicosis. Glucocorticoid supplementation worsened diabetes management. Clinical and bio-
chemical follow-up is essential in patients with ICPIs. Prompt recognition is essential to avoid life-threatening complications and ensure optimal long-term
management.

Keywords: Endocrine System Diseases/chemically induced; Immune Checkpoint Inhibitors/adverse effects; Polyendocrinopathies, Autoimmune/chemi-
cally induced

RESUMO

Os efeitos adversos imunomediados (irAEs) endécrinos, secundarios aos inibidores de checkpoint imunitario (ICPIs), sdo frequentes, podem surgir
simultaneamente, e podem ser subdiagnosticados pela apresentagao inespecifica, sobreponivel a da doenga oncoldgica. Descrevemos uma mulher de
47 anos com adenocarcinoma colorretal metastizado, sob terapéutica combinada com ICPIs. A doente apresentou tirotoxicose transitéria imediatamente
apos iniciar terapéutica, que evoluiu para hipotiroidismo primario, apds dois meses, seguida de diabetes mellitus, e insuficiéncia adrenal secundaria
e hipotiroidismo central, secundarios a hipofisite, seis meses apos iniciar ICPIs. Este caso ilustra a complexidade do diagndstico e gestédo de irAEs
enddcrinos simultaneos, e a importancia da elevada suspeigéo clinica. Os sintomas atribuidos a neoplasia e diabetes atrasaram o reconhecimento da
insuficiéncia adrenal. O hipotiroidismo central foi interpretado como tirotoxicose iatrogénica. Os glucocorticoides prejudicaram o controlo glicémico. A
vigilancia clinica e laboratorial é fundamental, especialmente em doentes sob combinagdes de ICPIs. O reconhecimento precoce é crucial para prevenir
complicagdes e garantir uma gestao eficaz a longo prazo.

Palavras-chave: Doencas do Sistema Endécrino/induzidas quimicamente; Inibidores de Checkpoint Imunoldgico/efeitos adversos; Poliendocrinopatias
Autoimunes/induzidas quimicamente

INTRODUCTION
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Immune checkpoints play a critical role in modulating
and regulating the immune system’s response, preventing
overstimulation and autoimmunity.”? Immune checkpoint in-
hibitors (ICPIs) target these regulatory molecules, enabling
immune recognition and subsequent destruction of cancer
cells. However, their use can also lead to immune-related
adverse events (irAEs) affecting any organ system.® The
prevalence and nature of each endocrine irAE vary depend-
ing on the ICPI used, and they are more common in case of
combined therapy with multiple ICPIs.*

Endocrine toxicities are amongst the most common, ac-
counting for 8% of ICPIs’ irAEs.> Unlike other irAEs, the in-
flammatory process is usually clinically silent and frequently
results in permanent glandular damage. Clinical manifes-
tations arise from the resulting hormone deficiency, often
requiring lifelong hormone replacement therapy.® Although
most frequently observed during the early phases of treat-
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ment, endocrine immune-related adverse events (iIrAEs)
can arise at any time—even following discontinuation of
ICPI therapy.®

Thyroid dysfunction is the most common endocrine
irAE, followed by pituitary, pancreatic, and adrenal involve-
ment and, less frequently, hypogonadism or hypoparathy-
roidism.®

We describe a case of multisystem endocrine dysfunc-
tion in a patient receiving combined therapy with ICPIs.

CASE REPORT

A 47-year-old-woman, receiving combination therapy
with ipilimumab and nivolumab for progression of meta-
static colon adenocarcinoma (CRC), after incomplete sur-
gical resection (pT4bN1aMO0) and palliative chemotherapy
(FOLFIRI-bevacizumab), was referred to the endocrinol-
ogy clinic for thyrotoxicosis (Table 1). She complained of a

Copyright © Ordem dos Médicos 2026
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transient episode of diarrhea, agitation, and tremor, right
after starting ICPIs. Past medical history included hyper-
tension and dyslipidemia. She was not taking any regular
medication and had no relevant family history.

On physical examination, body mass index (BMI) was
28.3 kg/m?, blood pressure was 139/70 mmHg, and heart
rate 86 bpm. The thyroid gland was palpable, without nod-
ules or bruit. On her second visit, two weeks after starting
therapy, she was asymptomatic. Given the most likely di-
agnosis of ICPI-induced thyrotoxicosis, no treatment was
instituted.

Two months after starting treatment, the patient devel-
oped fatigue and cold intolerance. Blood tests revealed
overt primary hypothyroidism (Table 2), and levothyroxine
replacement therapy was implemented, with clinical im-
provement. Low thyroid-stimulating hormone (TSH) levels
persisted even after levothyroxine dose adjustment.

Six months after starting ICPIs, the patient presented
to the emergency department with severe fatigue, anorexia
and myalgia, and mild weight loss. She was hemodynami-
cally stable, afebrile, and had no nausea or abdominal pain.
Blood tests showed hyperglycemia (Table 3) without diabet-
ic ketoacidosis, prompting hospital admission for new-onset
diabetes mellitus. Plasma glucose and HbA1c levels were
within normal range three months before. Additional testing
revealed low C peptide levels and mildly elevated glycated
hemoglobin (Table 3). Measurement of islet antibodies was
not available.

Given the possibility of ICPI-induced diabetes, further
endocrine work-up was performed (Table 3). The patient
was diagnosed with secondary adrenal insufficiency, with
low cortisol and adrenocorticotropic hormone (ACTH) lev-
els, likely due to ICPI-induced hypophysitis. She had no
headaches or visual disturbances. Based on the persis-

Table 1 — Blood tests two weeks after starting ICPI combination
therapy

Parameters Results Reference values
TSH 0.014 0.270 - 4.200 uUl/mL
Free T4 4.39 0.72 - 1.56 ng/dL
Free T3 10.5 2.00 - 4.40 pg/mL
Ant'l-thy'roglobulln 367 0-115 U/mL
antibodies

Anti-thyroid peroxidase 523 0 - 35 Ul/mL

antibodies

Table 2 — Blood tests two months after starting ICPI combination
therapy

Parameters Results Reference values
TSH 69.000 0.270 - 4.200 uUl/mL
Free T4 0.0743 0.72 - 1.56 ng/dL
Free T3 0.510 2.00 - 4.40 pg/mL

tently low TSH levels with normal free T4 levels despite le-
vothyroxine dose reduction, secondary hypothyroidism was
suggested.

The patient improved significantly after therapy imple-
mentation and was later discharged on hydrocortisone re-
placement therapy, an adjusted levothyroxine dose and a
basal-bolus insulin regimen.

At the time of writing this article, the patient was still un-
der nivolumab maintenance therapy, with stable oncologic
disease. Current medications include hydrocortisone 20
mg/day, levothyroxine 100 pg/day, and an insulin regimen
comprising glargine and lispro; however, glycemic control
remains suboptimal.

DISCUSSION

This case report illustrates multiple endocrinopathies af-
ter combined ICPI therapy.

Thyroiditis is the most common ICPI-related endocri-
nopathy, usually developing after anti-PD-1/PD-L1 treat-
ment, but even more after combination therapy.>>¢ Thyro-
toxicosis, when present, is typically mild and transient or
asymptomatic.®

In our patient, a biphasic thyroiditis unfolded, with an
initial thyrotoxicosis phase with symptoms consistent with
thyroid hormone excess. This inflammatory process typi-
cally leads to rapid and complete destruction of the gland,®
resulting in primary hypothyroidism and need for thyroid
hormone replacement.® Thyroid autoimmunity was present,
a condition associated with an increased risk of immune
checkpoint inhibitor (ICPI)-induced thyroid dysfunction.®

Table 3 — Blood tests six months after starting ICPI combination
therapy

Parameters Results Reference values
Glucose 492 76 - 115 mg/dL
Creatinine 0.78 0.51 - 0.95 mg/dL
Sodium 126 135 - 145 mmol/L
Potassium 4.2 3.8 - 5.0 mmol/L
C peptide 0.0362 1.1 -5.0 ng/mL
A1c hemoglobin 7.4 4.0% - 6.0%
ACTH <1.50 7.2 - 63.3 pg/mL
Plasma cortisol 0.311 5.0 - 25.0 ug/dL
TSH 0.170 0.270 - 4.200 uUl/mL
Free T4 0.766 0.72 - 1.56 ng/dL
Free T3 3.10 2.00 - 4.40 pg/mL
FSH 20.5 2.4 -12.6 mUl/mL
LH 7.87 3.5-12.5 mUl/mL
IGF-1 58.4 80.2 - 218 ng/mL
Prolactin 0.419 4.79 - 23.30 ng/mL
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Diabetes mellitus is a rare but potentially life-threatening
irAE of ICPIs, associated with diabetic ketoacidosis (DKA)
in 70% of cases,® primarily associated with PD-1/PD-L1
inhibitors or combination therapy.” The sudden onset of
hyperglycemia, low C peptide values and only slightly el-
evated HbA1c made the diagnosis of ICPI-induced diabe-
tes mellitus, likely. The discrepant values reflect the rapid
destruction of pancreatic beta cells, faster than what can be
translated through the HbA1c value.®’

Immune checkpoint inhibitor-induced hypophysitis is
most commonly seen after CTLA-4 inhibitors or combina-
tion therapy,® usually resulting in panhypopituitarism. ACTH
deficiency is the most common manifestation, followed by
TSH and gonadotrophin deficiency.®

The clinical symptoms of cortisol deficiency were initially
misattributed to the underlying cancer and newly diagnosed
diabetes mellitus, leading to delayed recognition of adre-
nal insufficiency, which was ultimately identified through
biochemical evaluation. This aligns with findings from sev-
eral reviews and prospective studies, which emphasize that
overlapping symptoms in cancer patients can hinder timely
recognition of endocrinopathies—particularly adrenal in-
sufficiency, which may rapidly progress to life-threatening
states if not promptly diagnosed.®"

Central hypothyroidism emerged as a likely concurrent
diagnosis. Retrospectively, the persistently low TSH levels,
which prompted multiple levothyroxine dose adjustments,
may have represented the early biochemical manifestation
of central hypothyroidism, characterized by inappropriately
low TSH and low thyroid hormone concentrations.

This report highlights the need for a high index of sus-
picion regarding the non-specific symptoms of endocrine
irAEs. This is particularly relevant in patients in the oncol-
ogy setting, in which cancer-related complaints can over-
lap and mask symptoms of ICPI-induced endocrinopathies,
with life-threatening consequences. Regular clinical and
biochemical evaluation is crucial in ensuring a prompt diag-
nosis and timely treatment.

This case also emphasizes the complexity of managing
multiple, concurrent endocrine irAEs. Overlapping clinical
features can delay diagnosis, and the management of one
condition may directly complicate the diagnosis and treat-
ment of another. In our patient, the diagnosis of central hy-
pothyroidism was initially delayed due to the prior history of
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which led to the assumption that the suppressed TSH lev-
els reflected iatrogenic hyperthyroidism. Moreover, lifelong
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induced type 1 diabetes mellitus.

A multidisciplinary approach is essential for early detec-
tion, management and mitigation of long-term complica-
tions in patients with ICPIs’ irAEs. Implementation of follow-
up protocols may prove beneficial in these patients.
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A
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Figura 1 — (A) Nédulo eritematoso pétreo, infiltrado, com cerca de 4x4cm, exsudativo, na face posterior da perna direita; (B) Papulas e
nodulos eritemato-violaceos pétreos, infiltrativos, na face anterior da perna direita.

Uma doente do sexo feminino com 75 anos recorreu
a Urgéncia de Dermatologia devido a presenga, nos ulti-
mos dois meses, de nddulo eritematoso doloroso na face
posterior da perna direita (Fig. 1A), com crescimento pro-
gressivo. Apresentava ainda multiplas papulas e nédulos
eritemato-violaceos na face anterior da perna direita (Fig.
1B) e edema. A doente negou sintomatologia sistémica. A
biodpsia incisional confirmou linfoma cutaneo primario di-
fuso de grandes células B, tipo perna (LCPDGCB), com
um indice proliferativo elevado (ki67 > 80%) e positivida-
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de para CD20, CD79a, MUM1, Bcl-2 e Bcl-6. A tomografia
computorizada de estadiamento demonstrou linfadenopa-
tias locorregionais, sem disseminacgao sistémica. A doente
iniciou quimioterapia R-CHOP (rituximab, ciclofosfamida,
doxorrubicina, vincristina e prednisona) com excelente
resposta, encontrando-se ha dois anos em remissdo. Os
linfomas cutaneos primarios de células B sao raros, corres-
pondendo a uma minoria dos linfomas cutaneos.' Destes,
o LCPDGCB tem pior prognéstico e carece de diagnéstico
atempado.? Este caso ilustra a importancia de considerar
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este diagnodstico precocemente, mesmo perante lesdes
multiplas, o que permite o inicio rapido do tratamento, com
melhoria do progndstico.
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RESUMO

A terapéutica substitutiva com imunoglobulina é parte essencial do tratamento dos erros inatos da imunidade que comprometem a resposta humoral. O
seu principal objetivo é fornecer anticorpos de forma passiva, prevenindo infegdes graves ou recorrentes, bem como as suas complicagdes a médio e
longo prazo. Atualmente, existem diferentes vias de administragcdo: endovenosa, subcutanea convencional, e subcutanea facilitada com hialuronidase
recombinante. A escolha da via de administracéo deve ser feita de forma individualizada, com participagéo ativa do doente e orientacéo pelos profissio-
nais de salde quanto as vantagens e limitacdes de cada alternativa. Este protocolo pretende esclarecer sobre as modalidades disponiveis de tratamento
com imunoglobulina, propor orientagdes praticas para a sua escolha e, com isso, favorecer uma maior adeséo e eficacia terapéutica, promovendo maior
estabilidade clinica dos doentes.

Palavras-chave: Doencas da Imunodeficiéncia Primaria; Imunoglobulinas Intravenosas/uso terapéutico; Medicina de Precisdo

ABSTRACT
Immunoglobulin replacement therapy is an essential approach for treating patients with inborn errors of immunity that impair humoral response. The main
goal of immunoglobulin replacement treatment is to provide antibodies passively, preventing severe or recurrent infections, as well as medium/long-term
complications. Currently, there are different administration routes: intravenous, conventional subcutaneous, and facilitated subcutaneous with recombi-
nant hyaluronidase. Therefore, the choice of the administration route should be individualized, with the active participation of the patient and guidance
from healthcare professionals regarding the advantages and limitations of each option. This guideline aims to clarify the available immunoglobulin treat-
ment modalities, provide practical guidance for their selection, and thereby promote better treatment adherence and effectiveness, leading to improved
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clinical stability for patients.

Keywords: Immunoglobulins, Intravenous/therapeutic use; Precision Medicine; Primary Immunodeficiency Diseases

INTRODUGAO

A terapéutica com imunoglobulina humana polivalente
ou normal (lg) foi iniciada em 1952 como terapéutica subs-
titutiva na imunodeficiéncia humoral congénita.'

Os erros inatos da imunidade constituem um grupo he-
terogéneo de doencgas, que se associam em muitos casos
a defeito na produgdo de anticorpos especificos.>* Em al-
gumas doengas, como as agamaglobulinemias primarias, a
indicagdo para tratamento substitutivo € universal.* Noutros
casos, o defeito humoral traduz-se por disfungao qualitativa
na producgédo de anticorpos, que podera ser avaliada suma-
riamente pelo estudo da producédo de resposta a vacinas
proteicas e polissacaridas.?® Nestas situagdes, é essencial
a integragdo com o quadro clinico sendo que a reposicéao
de Ig podera ser considerada, sobretudo se os doentes
apresentarem infegdes recorrentes e/ou graves.®

Este protocolo pretende informar sobre as opc¢des
atuais de terapéutica substitutiva com Ig, em particular no
adulto, contribuindo para uma abordagem mais personali-

1. Servigo de Imunoalergologia. Unidade Local de Saude Santa Maria. Lisboa. Portugal.

zada de cada doente que necessite deste tratamento.

TERAPEUTICA SUBSTITUTIVA COM IMUNOGLOBULI-
NA HUMANA
Indicagoes/objetivos

Aterapéutica substitutiva com Ig é indicada em doencas
associadas a erros inatos da imunidade com defeitos quan-
titativos e/ou qualitativos na resposta humoral. A indicagao
para terapéutica substitutiva € ponderada individualmente,
com base no diagndstico e, sobretudo, nas manifestagées
clinicas de cada doente, nomeadamente na sua histéria de
infecdes recorrentes/graves, e no seu fenotipo imunologi-
co.’

Os defeitos secundarios do sistema imunitario repre-
sentam patologias em que a fung&o e/ou a regulagéo de
um ou mais componentes do sistema imunitario séo al-
teradas, de forma transitoria/reversivel ou permanente.
Estas alteragbes podem resultar de situagbes clinicas
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(nomeadamente infegdes ou entidades que originam per-
da proteica acentuada, ma nutricdo grave ou doencgas
oncoldgicas) e/ou dos seus tratamentos (medicagdo imu-
nossupressora, determinados tipos de quimioterapia, ou
diferentes tratamentos bioldgicos que tém como alvo com-
ponentes do sistema imunitario).®’ Estes doentes podem
apresentar hipogamaglobulinemia e/ou defeitos de produ-
¢ao de anticorpos especificos e beneficiar de tratamento
com imunoglobulina se desenvolverem infegdes graves e/
ou recorrentes.®

O principal objetivo da terapéutica substitutiva com Ig é
assegurar a presenga de niveis adequados de anticorpos
contra uma ampla gama de agentes infeciosos, através de
um mecanismo de imunidade passiva, prevenindo infegbes
graves e/ou recorrentes e complicagdes a médio-longo pra-
Z0, em particular a doenga pulmonar.®

O nivel sérico basal de imunoglobulina G (IgG), definido
como a concentragdo sérica de IgG medida imediatamente
antes da administragdo da dose subsequente, correlaciona-
-se com a dose de Ig administrada, com a via de adminis-
tragcdo, e com o intervalo entre tratamentos. Como a con-
centragdo necessaria para prevenir infegdes bacterianas
pode variar entre doentes, a dosagem deve ser ajustada
individualmente, com base na avaliagdo clinica. Valores sé-
ricos basais préximos de 1000 mg/dL tém sido associados
a uma redugéo significativa da incidéncia de complicacdes
infeciosas bacterianas graves.

Em relagao as infegdes virais, a terapéutica com Ig tem
demonstrado beneficios na profilaxia do sarampo, hepatite
A e varicela, e no tratamento de infe¢gdes por parvovirus e
enterovirus. No entanto, a administragdo de Ig ndo apre-
senta eficacia comprovada na profilaxia de infegdes pelos
virus Epstein-Barr e Herpes simplex, nem no tratamento de
infegbes por norovirus."

Composigao

As formulagdes atualmente utilizadas na terapéutica
substitutiva sdo compostas por concentrados de Ig prove-
nientes de plasma de dadores, submetidos a varios proces-
sos de selegdo, extragdo e fracionamento/purificagéo, até
a obtencao de um produto final de seguranga e qualidade
extensamente regulamentada.’>"*

As formulagdes atualmente disponiveis sdo maioritaria-
mente compostas por IgG. Existem mais de 20 produtos
comercializados, que diferem na concentragao final de IgG,
concentragado de sodio, pH, osmolalidade e concentragao
de IgA.>"? Estas diferengas podem condicionar a tolerabi-
lidade as diferentes formulacdes, pelo que a sua substitui-
¢ado em doentes sob terapéutica cronica devera ser realiza-
da apenas mediante justificagao clinica.’

Vias de administragao e critérios de escolha

Encontram-se amplamente disponiveis para administra-
¢ao de Ig, em regime de substituicdo, a via endovenosa e a
via subcutanea convencional, esta ultima por seringa (rapid
push) ou através de bomba infusora. Mais recentemente, fi-
cou também disponivel a possibilidade de administragao de
Ig por via subcutanea facilitada, em que é feita uma injegao
local prévia de hialuronidase humana recombinante, que
aumenta a distensibilidade do tecido subcutaneo e permite
a administragdo de maiores volumes de 1g.>'® Deste modo,
a via subcutanea facilitada permite a administragcao de até
600 mL por local de uma formulagdo de IgG a 10%, en-
quanto a via subcutanea convencional permite a adminis-
tragédo de até 40 mL de uma formulagéo a 16,5%. As vias de
administragdo subcuténea e endovenosa sdo semelhantes
em termos de eficacia.’”-"?

A Tabela 1 sumariza as caracteristicas das diferentes
vias de administracdo de Ig, de acordo com a revisdo da
bibliografia efetuada,?>** e tendo em conta as formulagbes
de IgG atualmente disponiveis no nosso pais.

Tabela 1 — Caracteristicas das diferentes vias de administragdo de imunoglobulina, de acordo com revisao da literatura

IgSC convencional

IgEV IgSC facilitada
Rapid push Bomba infusora

Local habitual de administragéo Hospitalar Domiciliario Domiciliario
Sessdes de ensino para domicilio* - 3 3
Adequacéo a autoadministragéo Nao Sim Sim
Concentragao de 1gG (%) — formulagdes disponiveis 50u10 16,5 ou 20 10
Necessidade de acesso venoso Sim Nao Nao
Frequéncia de administragao** 3 — 4 semanas semanal 3 — 4 semanas
Tempo por administragao** 2 —4 horas <1 hora < 2 horas
Variagao pico/vale Elevada Ligeira Intermédia

IgEV: imunoglobulina endovenosa; IgSC: imunoglobulina subcutanea
*: em caso de inicio de terapéutica ou se previamente via IgEV.

**: dados referentes aos regimes posolégicos propostos. Em alguns doentes pode haver necessidade de ajuste da frequéncia e duragdo da administragdo, de acordo com a determi-

nacéo de IgG sérica pré-tratamento, situagéo clinica e comorbilidades.
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E importante considerar que a administracéo de Ig por
via subcutanea proporciona uma maior estabilidade farma-
cocinética, resultando em niveis séricos mais constantes.
Em contraste, a via endovenosa leva a um pico de concen-
tragdo intravascular logo apoés a infuséo, o que esta asso-
ciado a maioria dos efeitos adversos sistémicos observa-
dos.?

* Avia endovenosa permite a administracdo de doses
maiores de Ig em intervalos de trés a quatro sema-
nas, sendo uma opgao adequada para doentes com
menor adesao terapéutica ou recusa de autoadmi-
nistracdo. No entanto, a administracédo de Ig por
esta via esta restrita a ambiente hospitalar.’”?> Para
cada formulagao, existem tabelas que estipulam a
progressado das velocidades de infusdo de acordo
com o peso, a idade (> 65 anos) e a existéncia de
comorbilidades. Estas devem ser consultadas nos
folhetos informativos dos medicamentos em cada
administracdo, e adequadas a cada doente.

» Por outro lado, a via subcutanea convencional ofe-
rece maior flexibilidade e autonomia ao doente, per-
mitindo uma administragdo mais rapida no domicilio
e reduzindo o absentismo escolar ou laboral. Além
disso, € uma alternativa vantajosa para doentes
com acessos venosos dificeis ou em risco de sobre-
carga de volume. No entanto, a terapéutica por via
subcutanea exige um maior compromisso do doente
ou cuidador, além de uma maior frequéncia de admi-
nistragdes.?

* A via subcutanea facilitada combina os beneficios
da administragdo subcutanea com a possibilidade
de manter intervalos mais espagados entre as ad-
ministracdes, semelhantes aos da via intravenosa,
possibilitando uma melhoria na qualidade de vida
e na satisfagdo dos doentes ao longo do tempo.*
No entanto, a sua principal desvantagem é o maior
volume administrado, que causa uma deformidade
transitoria na parede abdominal e algum desconfor-
to associado. Em alternativa podera ser feita admi-
nistragdo na coxa.”®

Nao é possivel definir, de forma universal, a melhor via
de administragdo para todos os doentes. Os profissionais
de saude devem discutir com os seus doentes as vanta-
gens e desvantagens de cada opgao (Tabela 2) e fornecer
orientagbes praticas para a escolha do tratamento.

O doente deve assumir um papel ativo na escolha do
seu tratamento, favorecendo uma melhor adesdo ao mes-
mo e minimizando o impacto que este possa ter na sua vida
diaria. Este envolvimento, alinhado com as necessidades
do doente, podera contribuir para resultados mais efetivos
do tratamento e, consequentemente, maior estabilidade cli-
nica.

A escolha da via de administragdo para inicio de terapia
substitutiva com Ig deve depender dos seguintes fatores,
relacionados com o doente/cuidador:

» preferéncia do doente/cuidador;

+ estabilidade clinica do doente e facilidade de obten-

¢&0 de acessos venosos;

» capacidade para aprendizagem da técnica de au-

toadministragao;

» condi¢des para administragdo de Ig no domicilio.

Podem ser implementadas estratégias complemen-
tares a nivel organizacional para aumentar a adesdo ao
tratamento ou ultrapassar eventuais dificuldades na admi-
nistragdo, tais como a promog¢ao da administragao de Ig
subcutanea nos cuidados de saude primarios da area de
residéncia. Esta medida pode contribuir para uma medicina
de proximidade em doentes em que esta via deva ser privi-
legiada, mas onde nao estejam disponiveis para autoadmi-
nistragao.

A via de administragdo adotada deve ser revista regu-
larmente, tendo em conta a evolugéo clinica, tolerancia e
preferéncia dos doentes/cuidadores.?

A Fig. 1 ilustra o algoritmo de decisdo para a escolha
inicial e manutencgao ou alteracao da via de administragcao
de terapéutica substitutiva com Ig.

Regimes posologicos
A terapéutica substitutiva com Ig deve ser iniciada na
dose de 400 mg/kg a cada trés a quatro semanas, quando

Tabela 2 — Vantagens associadas as diferentes vias de administragao da terapéutica com imunoglobulina

Vantagens IgEV IgSC convencional IgSC facilitada
Possibilidade de tratamento no domicilio X X

N&o requer acesso vascular X X
Administracédo de volumes/doses maiores X X
Menor frequéncia de administragées X X

Maior estabilidade farmacocinética X X
Menor incidéncia de efeitos adversos sistémicos X X
Menor incidéncia de efeitos adversos locais X

IgEV: imunoglobulina endovenosa; IgSC: imunoglobulina subcutanea
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Doente com défice de produgéo de anticorpos

e

indicacdo para terapéutica substitutiva com Ig

- estabilidade clinica

.

- facilidade de obtengéo de acessos venosos
- capacidade de aprendizagem de técnica de autoadministragéo
- condigbes para autoadministragéo no domicilio

__________________________________ I

Escolha da via de administragao:
- preferéncia do doente/cuidador

! }

} }

IgSC convencional
rapid push

IgSC convencional

bomba infusora [aECeclitads

'

- efeitos adversos ocorridos com a terapéutica

- adesao ao tratamento

- preferéncia do doente/cuidador e impacto na qualidade de vida

i Reavaliagdo periodica, ajuste da dose terapéutica com Ig ou alteracio da via de administragdo de acordo com:
: - estabilidade clinica e eficacia da terapéutica (n.° de infegdes e niveis séricos de 1gG)

Figura 1 — Algoritmo de deciséo para a escolha da via de administragao de terapéutica substitutiva com Ig

Ig: imunoglobulina; IgEV; imunoglobulina endovenosa; IgSC; imunoglobulina subcutanea

por via endovenosa ou subcutanea facilitada (em 1 ou 2
pontos de administragdo). A dose/periodicidade sera indivi-
dualmente ajustada, de acordo com determinacgao da IgG
sérica pré-infusional e evolugéo clinica do doente. Na te-
rapéutica por via subcutanea convencional, a dose inicial
devera ser 100 mg/kg/semana, ou 1/4 da dose mensal de
Ig em doentes que transitem da via endovenosa para sub-
cutanea, a ser individualmente ajustada segundo os mes-
mos critérios.

Na maioria dos doentes com erros inatos da imunidade,
pretende-se um nivel sérico de IgG pré-infusional entre 800
a 1000 mg/dL.

Contraindicagoes e reagdes adversas

Nao existem contraindicagdes absolutas para a tera-
péutica substitutiva com Ig.

Atendendo as diferentes caracteristicas das formula-
¢coes, podemos considerar a existéncia de contraindicagdes
relativas/precaugoes, para alguns doentes, relativamente a
administragdo endovenosa:

* Privilegiar formulagbes com concentragdes néo su-
periores a 5% de Ig em doentes com maior risco
trombético, nomeadamente com imobilizagdo pro-
longada, historia de trombose arterial ou venosa, ou
condigbes associadas a hiperviscosidade sangui-
nea.25,26
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» Privilegiar formulagbes com concentragbes nao
superiores a 5% de Ig e isentas de sacarose, bem
como considerar o fracionamento das doses em
doentes com insuficiéncia renal, especialmente em
situagdes de sépsis ou uso concomitante de agen-
tes nefrotoxicos. '

A terapia com IgEV é habitualmente bem tolerada, em-
bora possam ocorrer efeitos adversos.'®?” A Tabela 3 des-
creve os efeitos adversos sistémicos que poderdo ocorrer
com a administragédo de IgEV, e o tratamento a instituir em
cada caso0.?#%%%"

Outros efeitos adversos graves, que podem ocorrer
entre seis horas a uma semana apés a infusdo, incluem
eventos tromboembdlicos, lesdo renal aguda, reagdes he-
moliticas, lesdo pulmonar aguda com insuficiéncia respi-
ratoria hipoxémica (transfusion-related acute lung injury) e
meningite assética. Embora raras, essas reagdes podem
ocorrer especialmente em doentes com comorbilidades e a
receber doses mais elevadas de Ig (mais frequentemente
doses imunomoduladoras).’®?> A gestao destas situagdes
devera merecer um envolvimento multidisciplinar.

As reagdes no local de administragéo de IgEV séo raras
e incluem sinais inflamatérios (dor, edema e eritema) no
local da pungéo.?’

A via subcutdanea é uma administragcdo igualmente
segura e bem tolerada.” Embora possam ocorrer efeitos

‘ NORMAS ORIENTAGAO
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Tabela 3 — Efeitos adversos da terapéutica substitutiva com Ig endovenosa e tratamento dirigido

Efeitos adversos Tratamento

Ligeiros* (5% - 15%) - Cefaleias
durante a administragdo - Febre

e nas primeiras 24h - - Mialgias
72h - Fadiga

- Diminuigao da velocidade de infusdo

- Fluidoterapia prévia ou em infuséo paralela

- Redugédo da dose administrada e diminui¢do do intervalo entre administragdes
- Profilaxia/tratamento com paracetamol/anti-inflamatérios ndo esteroides

- Reforgo hidrico em ambulatério

Moderados (1% - 5%)
a Graves (< 1%)

- Urticaria

- Interrupgao da infusdo
- Broncospasmo - Terapéutica, de acordo com a apresentagao clinica e a gravidade:

durante a infuséo - Dispneia * anti-histaminicos H, (loratadina 10 mg oral/clemastina 2 mg 1V)
- Vémitos + Corticoterapia (prednisolona/metilprednisolona 1 — 2 mg/kg/dose ou hidrocortisona 200
- Anafilaxia™* mg EV)

* Terapéutica inalatéria com {3, agonistas de curta agdo (salbutamol) 400 — 600 ug/
administragdo + anticolinérgicos de curta agdo (brometo ipratrépio) 80 — 120 pg/

administracédo

* Antieméticos (ondansetron 0,15 mg/kg/dose)

+ Oxigenoterapia para SpO, > 94%

* Adrenalina 0.01 mg/kg/dose (max: 0,5 mg)

+ Fluidoterapia 10 mL/kg (max: 500 mL por bolus)

* Glicagina™ 30 pg/kg/dose (max: 1 mg)
- Ponderar a retoma da infusdo com diminuigao da velocidade
- Ponderar substituicdo por outra formulagao

*: efeitos maioritariamente transitorios, que tendem a melhorar com a continuagéo das administragdes; maior risco em infegao ativa.
**: risco de anafilaxia superior nos doentes com auséncia de IgA, possivelmente pela presenca de anticorpos IgE anti-IgA."®

***: em doentes sob B bloqueantes e anafilaxia refrataria a adrenalina.

adversos sistémicos, a sua frequéncia € menor em compa-
ragcao com a via intravenosa, sendo observados em menos
de 5% dos doentes.>"?

Em contrapartida, as reagdes locais sdo mais frequen-
tes, com a maioria dos doentes a apresentarem reagéo no
local da infusdo, ainda que a frequéncia destas reagdes di-
minua significativamente apds os primeiros meses de tera-
péutica.° Estas complicagdes sdo habitualmente ligeiras e
transitorias, sem necessidade de interrupgao do tratamen-
to. Podem ser minimizadas através da verificagdo da téc-
nica de administragdo e da utilizagdo de agulhas de menor
calibre e mais longas.*'62%27

A aplicacéo de gelo local, anestésico ou anti-inflamatoé-
rio local esta indicada no tratamento deste tipo de manifes-
tagdes.®

CONCLUSAO

Aterapéutica substitutiva com imunoglobulina represen-
ta uma estratégia essencial na gestdo de imunodeficiéncias
primarias que afetam a resposta humoral. A diversidade de
vias de administragao disponiveis permite uma abordagem
personalizada, respeitando as necessidades, preferéncias
e estilo de vida de cada doente. A escolha partilhada entre
o profissional de saude e o doente é fundamental para oti-
mizar a adeséo e os resultados do tratamento. Ao promo-
ver informagéo clara e orientagdes praticas, este protocolo
contribui para decisdes mais conscientes e eficazes, com
impacto positivo na qualidade de vida e estabilidade clinica
destes doentes.
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Universal Screening for Sexually Transmitted
Infections in Pregnancy: An Urgent Need in Portugal

Rastreio Universal de Infegcdes Sexualmente
Transmissiveis na Gravidez: Uma Necessidade

Urgente em Portugal

Keywords: Infant; Infant, Newborn; Infectious Disease Transmission,
Vertical; Portugal; Pregnancy Complications, Infectious; Sexually
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Palavras-chave: Complicagdes Infecciosas na Gravidez; Infecgoes
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Transmissao Vertical de Doengas Infecciosas

Dear Editor,

In recent years, Portugal has witnessed a significant rise

This poses an important public health problem and calls for
reflection on current screening and prevention strategies.
Chlamydia trachomatis (CT) and Neisseria gonorrhoeae
(NG) are currently the most frequent and curable bacterial
STI, with considerable impact on maternal and neonatal
health.’

In relation to this topic, we present three illustrative
cases of neonatal complications resulting from untreated
maternal STI, summarized in Table 1: a newborn with CT
pneumonia following untreated neonatal conjunctivitis; an
infant with congenital syphilis presenting with sepsis-like
symptoms, whose mother had presented with vulvar ulcers
that were not fully addressed®; and a newborn with bilat-

in the incidence of sexually transmitted infections (STI)."?

eral purulent conjunctivitis caused by NG, whose father had

Table 1 — Cases of sexually transmitted infections in newborns and small infant in the Pediatric unit

Case 1

Case 2

Case 3

Maternal age

Maternal history

Prenatal surveillance
Age, sex
Personal history

Reason for hospitalization

Laboratory

Maternal screening
(after children diagnosis)

Diagnosis

Treatment

Follow-up

19 ylo

CT infection at 20 weeks of GA
(treated with azithromycin) - with
confirmed test of cure

Partner screening not performed

30 ylo

Vulvar ulcers at 38 weeks GA -

23 ylo

Foul-smelling discharge during

tested for herpes simplex; elective pregnancy - not tested, treated

C-section

with topical antifungal

Father: NG urethritis treated, lost
to follow-up

Followed pregnancy with negative HIV and VDRL screening (1%t and 3™ trimesters)

23 days, male

Conjunctivitis during the first
week of life (treated with topical
antibiotic)

Acute bronchiolitis /
difficulty breathing

Haemoglobin 13.7 g/dL,
leukocyte 12.46x1079/L,
lymphocyte 2.88x1019/L,
monocyte 2.55x10"9/L,

platelet count 249x1079/L, AST/
ALT 55/47 U/L,

CRP 13.1 mg/L

2 months, male

Previously healthy

Sepsis

Haemoglobin 7.6 g/dL, MCV 82.1
fL, MCH 25.2 pg, RDW 19.8%,
reticulocytes 3.59%,

leukocyte 22.00x1079/L,
monocyte 5.50x10"9/L,
lymphocyte 8.80x1079/L,

platelet count 104x10”9/L, AST/
ALT 259/68 U/L,

Positive PCR for CT in respiratory total bilirubin 1.3 mg/dL, LDH 312

secretions

Positive PCR for CT in urine

CT pneumonia

Oral azithromycin 20 mg/kg once
daily for 3 days

- Negative STI screening for
other infections
- Treatment of both parents

U/L, CRP 263 mg/L

Positive VDRL (1/4) and
Ac anti-treponema IgM and TPHA

VDRL 1/8; TPHA and
Ac anti-Treponema pallidum IgM
positive

Congenital syphilis

IV crystalline penicillin G 200 000
IU/kg/day, every 6 hours for 10
days

2 days, female

Previously healthy

Severe bilateral purulent ocular
exudate

Haemoglobin 9.4 g/dL,
leukocyte 24.51x1079/L,
lymphocyte 6.66x109/L,
monocyte 2.13x10"9/L,
platelet count 437x1079/L,
AST/ALT 30/15 UIL,

CRP 153.7 mg/L

Positive PCR and culture for NG
in conjunctival exudate

Positive PCR for NG in urine

Gonococcal conjunctivitis

IV ceftriaxone 50 mg/kg, single
dose

- Negative STI screening for other - Negative STI screening for

infections
- Treatment of the mother
- Unknown partner

other infections

- NG screening in both parents
(mother: positive -treated,
father: negative)

ALT: alanine aminotransferase; AST: aspartate aminotransferase; CRP: C-reactive protein; CT: Chlamydia trachomatis; GA: gestational age; HIV: human innunodeficiency virus; LDH:
lactate dehydrogenase; MCH: mean corpuscular haemoglobin; MCV: mean corpuscular volume; NG: Neisseria gonorrhoeae; PCR: polymerase chain reaction; RDW: red cell distribu-
tion width; TPHA: Treponema Pallidum hemagglutination assay; VDRL: venereal disease research laboratory test; y/o: years old
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been treated for gonorrhoea but lost to follow-up. All cases
could have been prevented through adequate maternal di-
agnosis and treatment during pregnancy, partner screening,
treatment, and clinical follow-up.

In fact, the Portuguese national low-risk pregnancy
surveillance program currently provides universal screen-
ing for syphilis and HIV (human innunodeficiency virus),
but does not include CT or NG.* This contrasts with Euro-
pean guidelines, which, although applied heterogeneously
across countries, support consideration of CT screening
in pregnant women, particularly in settings with higher in-
fection prevalence.” The Centers for Disease Control and
Prevention (CDC) advises screening all pregnant women
under 25 years of age, as well as those with identifiable
risk factors — namely a new sexual partner, multiple part-
ners, or a history of STI — at the beginning of pregnancy
and again in the third trimester.® More recently, the World
Health Organization (WHO) has reinforced this perspective
by recommending the integration of CT and NG screening
into routine maternal health assessments.®

The absence of screening for these infections during
pregnancy perpetuates the risk of serious complications
such as preterm birth, neonatal respiratory and ocular in-
fections, infertility, and increased vertical transmission of
other STI."2% Available evidence suggests that antenatal CT
screening reduces post-delivery prevalence, thereby reduc-
ing complications.®

We believe these cases underscore the urgent need
to update national STI screening policies in Portugal, and
aligning them with international evidence and public health
best practices, including sexual health education, preven-
tion strategies, treatment adherence, and follow-up.

Implementing a national universal screening program
for CT and NG would facilitate early identification and treat-
ment, reducing neonatal morbidity and hospitalization-as-
sociated costs.
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Caro Editor,

Observamos, na nossa pratica clinica, a existéncia de
uma modalidade terapéutica que tem demonstrado bene-
ficios significativos em cuidados paliativos oncolégicos e
que permanece subutilizada: os aparelhos de insuflagao/
exsuflagdo mecanica (I-EM).

Em pacientes com necessidades paliativas, particular-
mente naqueles com cancro avangado, existe frequente
comprometimento da capacidade de tosse eficaz devido
a fraqueza da musculatura respiratéria, sedagao por opioi-
des, fadiga generalizada, infiltragdo tumoral das estruturas
respiratérias e diminuicdo do reflexo de tosse. Simultanea-
mente, observa-se diminuigdo dos volumes pulmonares.
Tal situagao resulta numa acumulagéo de secregdes brén-
quicas, levando a desconforto respiratorio, infe¢cdes recor-
rentes, diminuigdo da tolerancia ao esforgo e da qualidade
de vida."?

Os aparelhos I-EM oferecem uma abordagem pouco
invasiva e efetiva, tanto para a promogéo da drenagem de
secregdes como para o aumento da expansao e volumes
pulmonares, proporcionando beneficios clinicos como a
melhoria da permeabilidade das vias aéreas, redugéo do
trabalho respiratorio, diminuigdo da dispneia e a prevengao
de pneumonias por aspiragdo, o que reduz a necessida-
de de aspiragdes traumaticas. Observam-se igualmente
beneficios no conforto dos doentes, com alivio sintomatico
significativo e manutengao da dignidade, pela utilizagdo de
procedimento menos invasivo, possibilidade de uso domi-
ciliario, redugéo da ansiedade relacionada com a dispneia,
maior capacidade de comunicagéo e melhoria da qualidade
do sono.?
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A implementacdo desta terapéutica requer formagéo
adequada dos profissionais que a irdo aplicar, com proto-
colos claros de utilizagdo e uma selegcaéo apropriada dos
doentes. O parametro mais utilizado é o pico de fluxo de
tosse (peak cough flow), medido por espirdmetro ou medi-
dor portatil. Valores inferiores a 160 L/min estdo associados
a elevado risco de retencao de secregdes e a necessidade
de técnicas de tosse assistida. Por outro lado, é importante
ter em conta as contraindicagbes, que devem ser cuida-
dosamente avaliadas, sejam absolutas (pneumotérax nao
drenado, hemoptises ativas e cirurgia toracica recente) ou
relativas (tumores endobrdnquicos friaveis, metastases
pulmonares cavitadas, trombocitopenia grave ou fraturas
costais patoldgicas).>*

Face aos beneficios evidentes, os aparelhos I-EM re-
presentam uma ferramenta valiosa nas estratégias tera-
péuticas em cuidados paliativos oncoldgicos. A sua utiliza-
¢ao pode proporcionar alivio sintomatico e melhorar subs-
tancialmente a qualidade de vida dos doentes, alinhando-
-se perfeitamente com os objetivos centrais dos cuidados
paliativos: conforto, dignidade e qualidade de vida.

E urgente promover maior consciencializacdo e for-
macéao dos profissionais de saude sobre esta modalidade
terapéutica, em especial dos médicos oncologistas e palia-
tivistas, fisiatras e fisioterapeutas, bem como o desenvol-
vimento de diretrizes especificas para a sua utilizagdo em
contexto de cuidados paliativos.
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Is the Term ‘Sarcopenia’ Appropriate to Describe Poor
Muscle Health in Pediatric Populations?

O Termo ‘Sarcopenia’ é Adequado para Descrever a
Perda de Massa Muscular em Populacoes Pediatricas?

Keywords: Aging; Child; Muscle Strength; Muscle Weakness; Sarco-
penia

Palavras-chave: Crianga; Debilidade Muscular; Envelhecimento; For-
¢a Muscular; Sarcopenia

Dear Editor,

We are writing to express concerns regarding the arti-
cle, “Pediatric Sarcopenia: What do We Know?” by authors
Marilia Marques and Fatima Baptista, published in Acta Mé-
dica Portuguesa.' We note that the authors are not the first
to adopt the term sarcopenia for pediatrics, but we believe
this term is not appropriate in this population.

Sarcopenia was first coined in 1989 to describe the “age-
associated loss of muscle mass and function”.? In the Inter-
national Classification of Diseases (ICD-11), sarcopenia is
“primarily a disease of the elderly, its development may be
associated with conditions that are not exclusively seen in
older persons”.® The ICD-11 classification also states sar-
copenia as a muscle wasting or atrophy disease “not else-
where classified”. Sarcopenia was described recently by
the Global Leadership Initiative in Sarcopenia (GLIS) net-
work as “the age-related loss of muscle mass and strength/
function”, as evidenced by the conceptual definition shown
in Fig. 1.* Older adulthood usually pertains to age above
age 60 or 65 years old, and the mention of sarcopenia as
“not restricted by age”* would reasonably allow a 58-year-
old adult to be diagnosed with sarcopenia.

The authors conflated several citations describing re-
search in adults and older adults as relating to pediatric
sarcopenia. This should be treated with caution. Histori-
cally, operational definitions to determine sarcopenia used
muscle mass in young adults, aged 18 to 40 years, as the
reference norm.° Hence, current definitions are not appro-
priate for children. Moreover, children’s muscle physiology
and activation are different than in adults. Force generation
in children is lower when compared to adults, even after ac-

counting for total body muscle.® This is due to maturity fac-
tors, including muscle fibre recruitment, growth hormones,
nutrition and physical activity adaptation.® Pediatricians use
muscle atrophy or wasting to describe low muscle mass re-
sulting from disease or malnutrition. Sarcopenia itself is a
disease and not a syndrome like cachexia.

Finally, it should be noted that outside of the settings
of disease or malnutrition, growing children are generally
accumulating, not losing, muscle mass. It is expected that,
in any pediatric population, there will be individuals who ac-
cumulate less muscle than the overall average. However, in
the absence of any evidence that children with lower mus-
cle mass experience challenges with independence and ac-
tivities of daily living, we do not believe that experts should
‘pathologize’ this natural phenomenon, which may cause
undue concern for children and their families.
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General aspects of Sarcopenia

= Disease of skeletal muscle

= Increase with age

= Potentially reversible

= Definition does not depend on age, |:>
setting of care, or clinical condition

= |s the same for clinical practice and
research

Sarcopenia

Muscle-specific strenght
(muscle strenght/muscle size)

Outcome of Sarcopenia

= Impaired physical performance

= Mobility limitations
(walking, transfer chair or bed)

|:> = Falls, fracture, hospitalizations,

admissions to nursing homes

= Inability to perform instrumental and
basic ADLs

= Poor quality of life

= Mortality

Muscle
strenght

Figure 1 — Graphical representation of the conceptual definition of sarcopenia from the Global Leadership Initiative in Sarcopenia (CC-

BY-NC 4.0).°
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Pancreatite Aguda Associada ao Valproato numa
Crianga com Perturbagao do Espetro do Autismo

Valproate-Associated Acute Pancreatitis in a Child
with Autism Spectrum Disorder

Palavras-chave: Acido Valproico/efeitos adversos; Crianga; Pancrea-
tite/induzida quimicamente; Perturbacdo do Espectro do Autismo/tra-
tamento farmacolégico

Keywords: Autism Spectrum Disorder/drug therapy; Child; Pancreati-
tis/chemically induced; Valproic Acid/adverse effects

Exmo. Senhor Editor,

A pancreatite aguda (PA) em idade pediatrica tem uma
incidéncia estimada entre trés e 13 casos por 100 000
criangas por ano, com tendéncia crescente nas ultimas dé-
cadas.’ A etiologia é heterogénea, sendo as principais cau-
sas, por ordem de frequéncia, doenca biliar, medicamento-
sa, idiopatica, doengas sistémicas e trauma, seguindo-se
doencgas metabdlicas, hereditarias e infeciosas.?

Entre as causas medicamentosas, os grupos mais fre-
quentemente implicados s&o os antineoplasicos, antibidti-
cos e anticonvulsivantes.® Dentro dos anticonvulsivantes
o valproato (VPA) apresenta a evidéncia mais robusta de
associagdo a PA em idade pediatrica.”* No entanto, a PA
induzida por farmacos permanece subdiagnosticada, quer
pela dificuldade em estabelecer uma relagéo causal, quer
pelo baixo indice de suspeigéo clinica, sendo frequente-
mente considerada um diagndstico especulativo.?®

Apresentamos o caso de uma crian¢a de 11 anos com
perturbacdo do espetro do autismo (PEA), défice intelec-
tual e da linguagem, medicada com VPA 1400 mg/dia (25
mg/kg/dia), aripiprazol 20 mg/dia e clonidina 0,3 mg/dia. A
dose de VPA foi aumentada de 1200 mg/dia para 1400 mg/
dia, quatro meses antes do episddio. O doente recorreu ao
servico de urgéncia por prostracdo e episédios de vomitos.
Ao exame objetivo apresentava expressao de desconforto
e dor abdominal a palpacgéo de dificil caracterizagao pela
auséncia de comunicagao verbal. Analiticamente, apresen-
tava amilase 205 U/L (4x LSN), lipase 1187 U/L (20x LSN)
e transaminases aumentadas. A tomografia computorizada
(TC) abdominal evidenciou uma ligeira proeminéncia do
pancreas, sem litiase ou dilatagédo das vias biliares, compa-
tivel com pancreatite aguda alitiasica.

Excluidas outras causas, a melhoria rapida apds sus-
pensao de toda a medicagao habitual sustentou a hipétese
de pancreatite medicamentosa. O doente teve alta ao 14.°
dia, com normalizagao analitica.

A relagdo causal com o VPA foi considerada a mais
provavel pela temporalidade compativel e associagéo ro-
busta descrita em idade pediatrica. Apesar da terapéutica
concomitante com aripiprazol, a evidéncia de associagao
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com pancreatite é rara e predominantemente descrita em
adultos, muitas vezes em contexto de comorbilidade meta-
bdlica ou polimedicagdo.® Até a data, ndo existe associagédo
descrita entre a clonidina e esta entidade.

A PA associada a VPA é uma reacéo idiossincratica e
tende a resolver-se apds a suspensdo do farmaco.>* A taxa
de recidiva ap6s reexposigao ultrapassa os 80%, contrain-
dicando a reintrodugao do farmaco.*

Este caso realga o desafio diagndstico de PA numa
crianga com PEA ndo verbal, em que a dificuldade de ex-
pressdo da dor pode atrasar o reconhecimento clinico.
Reforca ainda que o VPA constitui um fator de risco, pelo
que alteragbes comportamentais agudas ou sintomas gas-
trointestinais em criangas nao verbais medicadas com este
farmaco devem motivar investigagéo organica.
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