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Portugal tem um problema crénico de subfinanciamento
da investigacgéao cientifica. Apesar do investimento nacional
ter vindo a aumentar nos ultimos anos, este ainda € mani-
festamente insuficiente.” A Fundagao para a Ciéncia e Tec-
nologia (FCT) financia anualmente projetos de investigagéo
em todas as areas cientificas, limitando o valor maximo a
€250 000 por projeto. Todavia, a area cientifica na qual a in-
vestigacao clinica esta incluida — “Clinical Medicine, Immu-
nology and Infection” — financia maioritariamente projetos
de matriz translacional e ndo tem por norma apoiar ensaios
clinicos (EC) ou estudos multicéntricos epidemiolégicos e
de coorte da iniciativa do investigador, area onde o finan-
ciamento é hoje em dia praticamente inexistente, mesmo

para estudos clinicos exploratérios e proof-of-concept. E
importante salientar que o potencial de retorno do inves-
timento em ensaios clinicos € enorme. Em Portugal, por
cada €1 investido em ensaios clinicos obtém-se em média
um retorno de €1,99, isto €, um retorno de praticamente
200%."

Um relatério da APIFARMA publicado em 2019 retrata
0 panorama geral dos EC em Portugal. O relatério conclui
que 1) o reconhecimento do papel estratégico da inves-
tigagéo clinica na melhoria dos cuidados de saude e na
economia nacional é baixo; 2) a investigacao clinica nao
é considerada como prioridade no Plano Nacional de Sau-
de; e 3) a atividade de EC da iniciativa do investigador é
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subfinanciada. O presente documento foca-se no ultimo
ponto (i.e., subfinanciamento de ensaios clinicos da iniciati-
va do investigador) e na falta de estrutura de coordenacao
e apoio aos investigadores, incluindo a impossibilidade de
os investigadores clinicos terem tempo dedicado para a
realizacao dos projetos.

Em consequéncia desta situagao, Portugal conduz uma
percentagem residual de ensaios clinicos da iniciativa do
investigador (cerca de 7% do total), um valor muito inferior
comparativamente a outros paises Europeus (entre 18% a
45% do total).’

Ao contrario dos EC da iniciativa da industria farmacéu-
tica, onde o investigador apenas executa o protocolo defi-
nido pela industria, nos EC da iniciativa do investigador os
investigadores (e as instituicbes académicas ou unidades
de investigagdo que integram) s&o responsaveis pelo de-
senho, submissdo as autoridades competentes, execugao
e conclusdo do ensaio, sendo-lhes atribuida a propriedade
dos dados e os direitos de propriedade intelectual.

Apesar de estarem sujeitos as mesmas normas de exi-
géncia (e.g., cumprimento de boas praticas clinicas, legis-
lac&o nacional e legislacéo europeia), os EC da iniciativa do
investigador tém habitualmente financiamento e recursos
humanos muito inferiores aos EC da iniciativa da industria
farmacéutica, o que os coloca em profunda desigualdade e
desvantagem.

Os EC da iniciativa do investigador sdo essenciais por-
que visam responder a questdes relevantes para a pratica
clinica sem interesse comercial da industria farmacéutica,
desenvolvem equipas de investigagdo, criam redes de
contacto nacionais e internacionais, melhoram a evidén-
cia clinica permitindo uma melhor prestacao de cuidados a
populagéo incluindo acesso a medicamentos e dispositivos
médicos e geram novo conhecimento, conduzindo a comu-
nicacdes cientificas e publicagbes em revistas de grande
impacto cientifico, essenciais para que os centros possam
ser considerados de referéncia.

Existem trés vias possiveis para obter financiamento
para a criagdo e realizacao de EC da iniciativa do investiga-
dor ou estudos multicéntricos epidemioldgicos e de coorte:
1) financiamento publico (atualmente inexistente); 2) me-
cenato ou sociedades cientificas (financiamento residual e
habitualmente para pequenos estudos de coorte observa-
cionais); ou 3) financiamento através da industria farma-
céutica (na pratica a unica opgao existente atualmente).

O investimento da industria farmacéutica em estudos
da iniciativa do investigador financia estudos que sao pro-
movidos pelas instituicdes publicas de ensino ou centros de
investigacéo publicos, de forma independente da industria,
que pode constituir uma alternativa ao investimento publi-
co. Todavia, a industria farmacéutica apenas financia proje-
tos nos quais tera potencial interesse direto. Por exemplo,

Revista Cientifica da Ordem dos Médicos 306

ensaios clinicos que visem reduzir o consumo de medica-
mentos ou a implantagdo de dispositivos médicos, ou que
comparem estratégias ou intervencbes ndo farmacolégicas
(e.g., prevencao primaria e modificacdo de estilo de vida)
dificilmente obteréo financiamento, pois podem diminuir o
lucro potencial da industria farmacéutica; todavia, séo ob-
viamente estudos fulcrais para as populagdes e para os
sistemas de saude.

O financiamento publico é pois absolutamente essen-
cial na realizagao de EC independentes da industria farma-
céutica. Neste contexto, os EC da iniciativa do investigador
com financiamento publico sdo de enorme importancia,
pois usam uma abordagem centrada nos doentes, nao ten-
do como objetivo o lucro ou a protecédo de interesses de
uma entidade comercial.

Apesar da sua elevada relevancia, os EC da iniciativa
do investigador enfrentam diversas dificuldades devido a
falta de recursos, as restricbes financeiras, a falta de in-
fraestruturas de suporte locais, a inadequada formagédo em
investigacao clinica e translacional e a complexa e estrita
regulamentacéo.

Igualmente importantes e sujeitos ao mesmo tipo de
bloqueios estao os estudos multicéntricos epidemioldgicos
e de coorte (i.e., a Unica forma de obter uma caracteriza-
¢éao representativa da populacdo portuguesa) e os ensaios
clinicos pragmaticos que visam a otimizacao de estratégias
ou de recursos que ja podem estar a ser usados na rotina
clinica (e.g., comparacao de intervengdes com evidéncia
ndo conclusiva em ensaios randomizados). Por estes moti-
vos, 0s pontos abaixo descritos aplicam-se também a este
tipo de estudos.

E assim consensual a importancia da investigagéo cli-
nica, capaz de criar valor ndo s6 para o individuo doente,
como também valor cientifico e econdmico. S&o igualmente
evidentes as dificuldades que a realizagdo deste tipo de
investigacédo enfrenta entre nos.

De modo a permitir uma discussédo objetiva visando
promover os EC da iniciativa do investigador, assim como
os estudos multicéntricos epidemioldgicos e de coorte em
Portugal, identificaram-se sete pontos (“Problema” e poten-
cial “Solugéo”) que consideramos serem essenciais como
pontos orientadores desta discussdo e que sdo descritos
em detalhe no Apéndice 1 (Apéndice 1: https://www.ac-
tamedicaportuguesa.com/revista/index.php/amp/article/
view/19333/15084).

Para contornar os problemas acima expostos propo-
mos um modelo de financiamento integrado com abertu-
ra de um concurso anual dedicado apenas a investigagéo
clinica, favorecendo projetos multicéntricos da iniciativa do
investigador que visem mudar e melhorar a pratica clinica,
coincidindo com os pilares estratégicos definidos no Plano
Nacional de Saude 2021 - 2030.2
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Como acima mencionado, os projetos de investigacédo
clinica podem incluir EC randomizados (double-blinded,
open-label, elou pragmaticos), estudos quasi-experimen-
tais, EC single-arm, estudos observacionais prospetivos e
de coorte multicéntricos.

Em termos praticos propomos:

* A Agéncia de Investigagdo Clinica e Inova-
cédo Biomédica (AICIB) em conjunto com a
FCT/Ministério da Saude anunciariam uma
call anual dedicada a investigagcdo clinica com
um orgamento préprio, idealmente entre €20 a
€40 000 000/ano.

* O numero de projetos a financiar deveria ser limita-
do entre cinco a 10 por ano.

» Acallde Oncologia deveria ser separada das restan-
tes areas da Medicina. Por exemplo, atribuindo-se
10% da verba alocada a projetos da area Oncolégi-
ca e os restantes 90% as outras areas da Medicina.
Esta separagéo é importante, pois a Oncologia €, de
longe, a area da Medicina com maior investimento
em ensaios clinicos e se ndo for colocado um limite
de verba alocada a Oncologia, a call arrisca-se a
ser ‘onco-céntrica’ e a nao dar oportunidade a ou-
tras areas da Medicina.

» Cada projeto poderia obter um financiamento maxi-
mo de €5 000 000, sabendo-se de antemao que os
projetos multicéntricos envolvendo multiplas institui-
¢bes nacionais visando a mudanga da pratica clinica
e/ou a melhoria e eficiéncia do Servigo Nacional de
Saude serao valorizados.

O financiamento poderia incluir projetos interna-
cionais da iniciativa do investigador nos quais uma
verba alocada a Portugal seja necessaria para a im-
plementacao do estudo em territério nacional, sendo
para isso necessario incluir centros e investigadores
portugueses no projeto.

* Os projetos seriam revistos por trés revisores in-
dependentes (com experiéncia em investigacao
clinica na area médica em questdo) designados
pela AICIB/FCT/Ministério da Saude, incluindo um
metodologista (ver Apéndice 2: https://www.actame-
dicaportuguesa.com/revista/index.php/amp/article/
view/19333/15085).

* A avaliagao deveria ser feita em duas fases: a pri-
meira com um abstract (300 palavras) e short (draft)
proposal incluindo um orgamento sumario e um
pré-acordo dos centros participantes (trés a quatro
paginas), e uma segunda fase onde apenas os pro-
jetos que passarem a primeira fase sdo convidados
a submeterem a full proposal detalhada (10 a 15 pa-
ginas e um orgcamento detalhado).

* A Rede Portuguesa de Infraestruturas para a Inves-
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tigagéo Clinica (PtCRIN) em conjunto com a AICIB,
apoiariam a submissdo dos projetos as entidades
competentes, ja previamente informadas sobre este
tipo de projetos e sobre a necessidade de lhes for-
necer uma resposta célere (dois meses no maximo).

» Os vencedores de cada projeto poderiam selecionar
elementos cujo salério seria parcialmente pago com
verbas préprias, a quem seria atribuida redugao
correspondente do tempo de trabalho hospitalar;
um minimo de 12 horas semanais (i.e., 30% de um
horario de 40 horas) é recomendado para a condu-
¢éo de um projeto de investigacado clinica de larga
envergadura.

» Os centros académicos clinicos e centros de inves-
tigagéo clinica teriam autonomia gestionaria de ver-
bas e contratacdo de pessoal necessario a imple-
mentacéo de cada projeto, seguindo um modelo de
contratagao transparente.

» Existiria monitorizacdo regular de cada projeto e os
resultados obtidos teriam de ser concluidos e publi-
cados em revistas de referéncia.
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Nutritional Risk and Malnutrition in Paediatrics: From Anthropometric Assessment
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ABSTRACT
Introduction: The prevalence of malnutrition in hospitalized children is high and is associated with negative health impact. The aim of this study was to
characterize the nutritional status of hospitalized children as well as comparing nutritional risk stratification using the STRONGkids® tool and anthropo-
metric assessment.
Material and Methods: A prospective study was conducted between March and June 2019 in a paediatric unit of a district hospital. Children with ages
between one month and 17 years were included. Nutritional screening (STRONGkids®) was performed, and demographic and anthropometric variables
were assessed by trained doctors and nurses (z-scores for height-for-age, weight-for-age, weight-for-height and body mass index were compared to
the World Health Organization reference values) and related to the underlying condition (cause of hospitalization; hospital stay; the presence of chronic
disease).
Results: A total of 209 children were evaluated, 188 of whom were included. Median age was 4.6 years and median hospital length of stay was four
days. Fifty-four per cent were classified with “moderate risk” and 2% with “high risk” of developing malnutrition; 25% were effectively malnourished. Of
the 105 children for which it was possible to calculate the z-scores, 6% presented acute malnutrition and nearly 14% presented chronic malnutrition. The
STRONGKkids® score correlated positively with nutritional status on admission, disease type on admission, and presence of previous underlying disease
(p < 0.05).
Conclusion: STRONGkids® is a simple, quick nutritional screening tool for hospitalized children that is related to nutritional status on admission. Given
that a considerably high percentage of children were identified as being at risk for malnutrition, it is essential to identify this early and provide nutritional
intervention during hospitalization.
Keywords: Anthropometry; Child, Hospitalized; Malnutrition/diagnosis; Nutritional Status

RESUMO
Introdugéo: A prevaléncia de desnutricdo em criangas hospitalizadas ¢ alta e associada a impactos negativos na saude. O objetivo deste estudo foi ca-
raterizar o estado nutricional de criangas hospitalizadas, bem como comparar a estratificagéo de risco nutricional através da ferramenta STRONGkids®
e da avaliacdo antropométrica.
Material e Métodos: Estudo prospetivo realizado no periodo de margo a junho de 2019 numa unidade de internamento pediatrica de um hospital de
nivel 2. Foram incluidas criangas com idades entre um més e 17 anos. O rastreio nutricional (STRONGkids®) foi realizado e as variaveis demograficas e
antropomeétricas (z-scores para altura-por-idade, peso-por-idade, peso-por-altura e indice de massa corporal foram comparados com os valores de refe-
réncia da Organizagdo Mundial de Saude) e relacionadas com doenga de base (motivo do internamento; permanéncia hospitalar; presenga de doenca
crénica) foram determinadas por médicos e enfermeiros com formacéo pratica e teérica adequada.
Resultados: Foram avaliadas 209 criangas, das quais 188 foram incluidas. A idade média foi de 4,6 anos e o tempo médio de internamento hospitalar
foi de quatro dias. Dos 188 individuos, 54% foram classificados com ‘risco moderado’ e 2% com ‘alto risco’ de desenvolver desnutricdo; 25% estavam
efetivamente desnutridos. Das 105 criangas para as quais foi calculado o z-score, 6% apresentaram desnutricdo aguda e cerca de 14% desnutrigéo cro-
nica. O score STRONGkids® correlacionou-se positivamente com o estado nutricional & admisséo, tipo de patologia a admissao e presenca de doenga
de base prévia (p < 0,05).
Conclusdo: O STRONGkids® é uma ferramenta de rastreio nutricional simples e rapida para criangas hospitalizadas que avalia o estado nutricional na
admissao hospitalar. Devido a prevaléncia consideravelmente alta de criancas identificadas em risco de desnutricdo, é essencial identificar e intervir
precocemente durante a hospitalizagao.
Palavras-chave: Antropométria; Crianca Hospitalizada; Desnutricdo/diagnéstico; Estado Nutricional

INTRODUCTION

ARTIGO ORIGINAL

Adequate psychomotor growth and development are
crucial for the health and well-being of children and adoles-
cents, with nutrition playing a key role in these processes.?

The European Society for Clinical Nutrition and Meta-
bolism (ESPEN) defines malnutrition as a state resulting
from lack of uptake or intake of nutrition, leading to measu-
rable adverse effects on tissue/body composition, reduced

physical and mental function, and poor clinical outcomes.®
Undernutrition results from deficient energy and/or protein
intake or absorption.*¢

The prevalence of paediatric malnutrition in healthcare
settings is high and often underestimated.” It is associa-
ted with longer hospitalization stays, multiple interventions,
readmissions, and higher susceptibility to infections and,
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therefore, with significant morbimortality.”"" The resulting
impact on quality of life carries great costs on a personal
level, to society, and to the healthcare system.

According to the literature, the prevalence of undernu-
trition in hospitalized patients ranges from 20% to 50%."
In children, studies point to a similar prevalence of 15% to
50%.78101%16 A study carried out in 2015 in the paediatric
population of a level-three hospital unit in the Azores with a
sample of 299 children showed 11.4% of the children were
severely wasted and 18.1% severely stunted."”

Since 2005, the European Society of Paediatric Gas-
troenterology, Hepatology and Nutrition (ESPGHAN) has
recommended the implementation of nutritional screening
strategies to establish individualized nutritional plans in or-
der to improve paediatric care, thus reducing the incidence
of nutritional deficiencies and undernutrition during hospi-
tal stays.'®'® Since 2018, the Portuguese government has
been implementing strategies in National Health Service
hospitals to optimize inpatient nutritional care and directly
promote the recovery of quality of life."” Therefore, early
identification of individuals at nutritional risk upon admis-
sion, followed by appropriate nutritional management, is
essential.’-13.19-21

Nutritional risk is defined by the current nutritional status
and the risk of deterioration of the current status, due to
an increase in nutritional requirements caused by metabolic
stress associated with the clinical condition.??

Since 2018, the Portuguese government has been im-
plementing strategies in National Health Service hospitals
to optimize inpatient nutritional care and directly promote
the recovery of quality of life, and recommended a systema-
tic evaluation of nutritional risk to all patients hospitalized for
a period longer than 24 hours."

In paediatric patients, the nutritional risk assessment
tool adopted is STRONGkids® (Screening Tool for Risk of
Impaired Status and Growth), a simple, safe, sensitive, spe-
cific, low-cost questionnaire which is widely used to identi-
fy nutritional risk in different populations worldwide.'>"> |t
consists of four items: subjective assessment of nutritional
status, recent weight changes, assessment of food intake
and nutritional losses and presence of medical condition
with risk for malnutrition.’? Each item is assigned a score.
The sum of these points identifies the risk of malnutrition
and guides the necessary intervention and follow-up.?"
Even though there are translations of STRONGkids® into
the Portuguese language, there is, to our knowledge, only
one study that used this tool for the hospitalized paediatric
population in the Azores."”

The authors aimed to characterize the nutritional status
of hospitalized children admitted to the Paediatric Depart-
ment of Centro Hospitalar Tondela-Viseu, as well as com-
paring nutritional risk stratification using the STRONGkids®
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screening tool and anthropometric assessment.?**

MATERIAL AND METHODS

A longitudinal study was conducted on hospitalized chil-
dren in a Portuguese second-level public hospital between
the 15" March and the 15" July 2019, after the Ethics Com-
mittee of the hospital reviewed and approved the protocol of
the present study.

Patients aged between one month and 18 years and
admitted for an expected length of stay (LOS) of more than
24 hours were invited to participate in the study at the time
of admission. Written informed consent was obtained. Data
was collected from a questionnaire designed for the stu-
dy (Appendix 1: https://www.actamedicaportuguesa.com/
revista/index.php/amp/article/view/16768/15025) by trai-
ned professionals (nurses and doctors). The questionnaire
consisted of three groups of questions: the first was about
demographic questions, the second to record anthropome-
tric measures and the third to score the risk for malnutrition
using a nutritional risk screening tool (STRONGKkids®).

Data were collected from the patients’ medical records,
and from interviews with the patients and family members.
The children’s age was categorized into four different clus-
ters: one month - one year, two - five years, six -10 years,
and 11 - 17 years. The length of hospital stay (LOS) was
divided into two groups: less than four days (inclusive) and
more than four days; the cut-off was calculated as the me-
dian. The medical condition that led to the admission was
classified according to different groups as respiratory, in-
fectious, gastroenterological, neurological, psychiatric, car-
diovascular, trauma/surgical, or other. For the purpose of
comparison, the relative and absolute weight loss of body
weight was also calculated such as the verification of in-
fectious complications that were diagnosed if any one of
three occurred with the clinical syndrome: (1) fever (body
temperature above 38.5° C without the presence of other
fever-causing factors such as surgery, blood transfusion,
infusion reactions or drug fever), along with incision pain,
swelling, cough, sore throat, abdominal pain, diarrhoea, fre-
quent or urgent urination, dysuria, and other clinical mani-
festations, (2) presence of pathogens in incision secretions,
throat swabs, sputum, urine, faeces, blood and bone mar-
row specimens being positive in culture; or (3) chest X-ray
or another diagnostic test showing infection.

The anthropometric measurements were taken following
a protocol (Appendix 2: https://www.actamedicaportugue-
sa.com/revista/index.php/amp/article/view/16768/15026)
and included weight, length/height, and mid-upper arm
circumference (MUAC). Children were weighed on a cali-
brated electronic scale [weight < 20 kg using Oriola® data
baby-scale 930 (precision 0.001 kg) and > 20 kg using
SECA® 703 column scale (precision 0.1 kg)] naked and
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without diaper or wearing minimal clothing (light underwear
and without socks or shoes). Height was measured using
an infantometer in children aged below two years (Jofre®,
precision 0.5 cm), and a stadiometer included in the SECA®
703 column scale (precision 0.1 cm) in those aged over two
years, with the child barefoot. The mid-upper arm circumfe-
rence was measured in all children using a measuring tape.

Anthropometric data were compared with reference va-
lues for height-for-age (HFA), weight-for-height (WFH) and
body mass index (BMI) defined by the World Health Organi-
zation (WHO).?6-29

For preterm infants, Fenton curves were used up to 50
weeks of chronological age, after which the WHO curves
were the reference.*30

Malnutrition was defined according to the WHO guideli-
nes as acute if < -2 SD of WFH or BMI for ages under five
years and from five to 18 years, respectively; and chronic if
< -2 SD of HFA. With regards to severity, acute malnutrition
was defined as; moderate if WFH or BMI-for-age < -2 SD
and = -3 SD of the median; and severe if WFH or BMI-for-
-age < -3 SD; chronic malnutrition was: moderate if HFA < -2
SD and = -3 SD; and severe if HFA < -3 SD. For the purpose
of this article, malnutrition refers to the presence of acute
and/or chronic malnutrition.® %2

The z-scores for anthropometric indices were calculated
using the software WHO Anthro®and WHO AnthroPlus®, for
the age group zero to five and five to 19 years, respective-
ly.30-52

The nutritional risk screening tool included was STRON-
Gkids® to score the risk for malnutrition, conducted using
the Portuguese version of the questionnaire.* The STRON-
Gkids® tool consists of four scored questions addressing the
underlying disease, subjective clinical assessment, weight
changes, food intake, and losses. At the end, the total sum
of the points is calculated, with a minimum of zero and a
maximum of five points, and the nutritional risk is classified
as ‘low’ (zero points), ‘moderate risk’ (one to three points),
or ‘high’ (four or five points).'?*

Depending on the STRONGKkids® score, children were
re-evaluated and when necessary, referred to a nutritionist
according to the protocol. In ‘low risk’, reassessment was
scheduled every five days; ‘moderate risk’, after 72 hours
and if the score was maintained or changed to high, the pa-
tient was referred for nutritional support; patients diagnosed
as ‘high risk’ were immediately referred to the nutritionist
and re-evaluated after 72 hours. Patients at nutritional risk
referred to a nutritionist underwent a complete assessment
of their nutritional status (anthropometric measures, clinical
history data, recent analytical results, and dietary history)
and individual nutritional plans were established.
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Statistical analysis

IBM Statistical Package for Social Sciences (SPSS®)
version 26 was used for data analysis. The clinical outco-
mes for the different groups were compared with the Mann-
-Whitney U test; the chi-square and Fisher exact tests were
performed to compare proportions between groups. Logis-
tic regression analysis was used to compare ‘nutritionally at
risk’ or low-risk STRONGKkids® scores and ‘nutritionally not
at risk’ or moderate to high-risk children in STRONGKkids®.
Sensitivity, specificity, negative and positive predictive va-
lues (NPV and PPV, respectively) were also calculated for
the following outcome variables: acute, chronic and malnu-
trition (WFH/BMI < -2 SD, HFA < -2 SD or both, respective-
ly), MUAC < -2 SD, hospital LOS over four days and weight
loss over 2%. Correlation studies were demonstrated in r
values provided (Spearman correlation; p < 0.05 was consi-
dered significant).

RESULTS
Characteristics of the study participants

During the three months, there were 283 children hos-
pitalized of whom 210 met the inclusion criteria and were
enrolled in the study. However, 22 children were excluded
because the STRONGkids® score was absent or incomple-
te, leaving a total of 188 patients. The median age was 4.78
years, 68 (36.2%) were girls and 120 (63.8%) were boys.
The median for the LOS was four days (1 to 54 days).

Risk classification and anthropometric measures

Anthropometric characteristics of patients are shown in
Table 1.

There was no significant association found between
STRONGKkids® risk stratification and the age and sex nei-
ther comparing with LOS (p = 0.076 and p = 0.747, respec-
tively).

Regarding the risk classification, 82 (43.6%) presented
a low-risk score, 102 (56.4%) moderate risk and only four
(2.1%) high risk. The moderate and high-risk patients were
analysed together as a group.

Using nutritional assessment at admission through an-
thropometric measures: 29 (15%) were classified as mal-
nourished (acute and/or chronic) and 129 (69%) as not
being malnourished. Of these, 151 (80.3%) were classified
as not acute malnourished (WFH > -2 SD), six (3%) had
moderate acute undernutrition (WFH < -2 SD and = -3 SD)
and four (2%) severe acute undernutrition (WFH< -3 SD);
143 (76%) were classified as not chronic malnourished
(HFA > -2 SD), 13 (7%) as moderate chronic malnourished
(HFA < -2 SD and = -3 SD) and 10 (5%) as severe chronic
malnourished (HFA < -3 SD).

A statistically significant association was found com-
paring the STRONGkids® stratification and the state of
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Table 1 — Patients’ anthropometric characteristics

Age cluster

Adolescent

School

Pre-school

Infant

1Q (25'; 75%)

Median

n
51

1Q (25%; 75™)

Median
29.4

n
19

1Q (25" 75™)

Median

n
60

1Q (25'"; 75')

Median
7.49

n
37

(45.60; 62.53)

(10.55; 15.34) (23.1; 31.4) 55.7

12.6

(5.22; 8.14)

Weight (kg)
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malnutrition at admission (whether acute or chronic) as well
as being acutely malnourished at admission (p = 0.018 and
p = 0.011, respectively) (Table 2).

Clinical outcomes of patients by risk classification

Sixty-five (34.5%) children were identified at the time of
admission as having an underlying disease before admis-
sion. Of those, 23 had acute conditions and 42 had chronic
conditions (12.2% vs 22.3%). According to the existing me-
dical conditions upon admission, 65 (34.6%) patients were
classified as having an infectious disease, 45 (23.9%) res-
piratory, 34 (18.1%) trauma/surgical, 17 (9.0%) psychiatric
and 27 (14.4%) other conditions. According to the definition
of cases as medical or surgical, 154 (81.9%) were classified
as medical and 34 (18.1%) as surgical.

Having underlying disease at admission, type of diag-
nostic categories and medical versus surgical condition on
admission were all significantly different among the different
risk groups (p = 0.019, p = 0.001 and p = 0.006, respective-
ly).

For comparing terms with data from previous studies,'"*
the children who had records of body weight at admission
and at discharge, only eight (9.76%) had lost more than 2%
of the total weight in the group that scored as low risk, 23
(22.55%) in the group that scored moderate risk and none
in the group that scored as high risk. A statistically signifi-
cant association between STRONGkids® risk stratification
and weight loss was not found (p = 0.185).

Regarding infectious complications, there were 112
(59.6%) children who presented infectious complications
versus 76 (40.4%) that did not. A significant association be-
tween STRONGKkids® risk stratification and the presence of
infectious complications was found (p < 0.001) (Table 2).

Concurrent and prospective validity of STRONGkids®

In our study, STRONGkids® had a sensitivity of 90%, a
specificity of 44%, a PPV of 10% and a NPV of 99% for de-
tecting acutely malnourished children, while STRONGkids®
had a sensitivity of 74%, a specificity of 45%, an PPV of
18% and a NPV of 91% for detecting chronic malnourished
children (Table 3).

Logistic regression

After producing a multivariate analysis and eliminating
the variables sex, presence of disease upon admission and
diagnostic group of disease, the logistic regression analy-
sis showed the children that scored as moderate or high
risk versus low risk had 2.23 (95% CI 0.862 — 5.779) times
greater odds of being malnourished and 2.01 (95% CI, 0.38
—10.70) times greater odds of losing more than 2% of wei-
ght upon admission. The odds of children that were scored
as moderate or high risk versus low risk for children with
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Table 2 — Characteristics at admission and clinical outcomes of children with risk groups of each nutritional risk screening tools analysed
by the chi-squared test, fisher exact test and Mann—-Whitney U-test

STRONGKids®
Low risk MOdT:;t'; szl: :IS%‘ e p value
n % n % n %
Total 188  100.0% 82 43.6% 106 (4) 56.4% (2.1%)
Age
Infant [1m - 1y] 42 22.3% 19 232% 23(1) 21.7% (0.9%)
Pre-school [2y - 5y] 65 34.6% 21 25.6% 44 (2) 41.5%(1.9%) 0.076
School [6y - 10y] 21 11.2% 10 122% 11 (0) 10.4% (0.0%)
Adolescent [11y - 17y] 60 31.9% 32 39.0% 28(1) 26.4% (0.9%)
Sex
Female 68 36.2% 24 29.3% 44 (1) 41.5% (0.9%) 0.083
Male 120 63.8% 58 70.7% 62 (3) 58.5% (2.8%)
Weight-for-height (acute malnutrition)?
Not acute malnourished (WFH > -2 SD) 151 80.3% 67 81.7% 84 (1) 79.2% (0.9%) < 0.05*
Moderate acute malnourished (WFH < -2 SD and > -3 SD) 6 3.2% 1 1.2% 5(1) 4.7% (0.9%)
Severe acute malnourished (WFH < -3SD) 4 2.1% 0 0.0% 4(1) 3.8% (0.9%)
Height-for-age (chronic malnutrition)?
Not chronic malnourished (HFA > -2 DP) 143 76.1% 64 78.0% 79 (3) 74.5% (2.8%) Q68
Moderate chronic malnutrition (HFA < -2 DP and > -3 DP) 13 6.9% 3 3.7% 10 (0) 9.4% (0.0%)
Severe chronic malnutrition (HFA < -3 SD) 10 5.3% 3 3.7% 7 (0) 6.6% (0.0%)
Malnourished at admission (acute or chronic)?
No 129  68.6% 58 70.7% 71(1) 66.9% (0.9%) <0.05*
Yes 29 15.4% 7 85% 22(2) 20.8% (1.9%)
Previous disease upon admission?
No 120 63.8% 60 73.2% 60(0) 56.6% (0.0%) -
Yes, acute 23 12.2% 6 7.3% 17 (0)  16.0% (0.0%)
Yes, chronic 42 22.3% 15 18.3% 27 (4) 25.5% (3.8%)
Diagnostic group
Respiratory 45 23.9% 19 23.2% 46 (1) 43.4% (0.9%)
Infectious 65 34.6% 15 18.3% 30(1) 28.3% (0.9%) <0.05*
Psychiatric 17 9.0% 9 11.0%  8(1) 7.5% (0.9%)
Traumal/surgical 34 18.1% 22 26.8% 12(0) 11.3% (0.0%)
Other 27 14.4% 17 20.7% 10(1)  9.4% (0.9%)
Division medical/surgical
Medical 154 81.9% 60 73.2% 94 (4) 88.7% (3.8%) <0.05*
Surgical 34 18.1% 22 26.8% 12(0) 11.3% (0.0%)
Lenght of stay
< 4 days 90 47.9% 37 451% 53 (3) 50.0% (2.8%) 0.747
> 4 days 92 48.9% 40 488% 52(1) 49.1% (0.9%)
Excluded 6 3.2% 5 6.1% 1(0) 0.9% (0.0%)
Weight loss
No 157  83.5% 74 90.2% 83(4) 78.3%(3.8%) 0.185
Yes (> 2%) 31 16.5% 8 9.8% 23(0) 21.7% (0.0%)
Infectious intercurrence
No 76 40.4% 48 58.5% 28(2) 26.4%(1.9%) <0.05*
Yes 112 59.6% 34 415% 78(2) 73.6% (1.9%)

2:Some results were not possible to display in the table because they were excluded or not measured
*: Significant for p < 0.05
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Table 3 — Performance of the STRONGkids® tool accuracy tests in relation to the anthropometric indexes of malnourished children and

those at nutritional risk

Sensitivity Specificity PPV NPV Accuracy
Z-score WFH/BMI (acute malnutrition) 90.0% 44.4% 9.7% 98.5% 47.2%
Z-score HFA (Chronic malnutrition) 73.9% 44.8% 17.7% 91.4% 48.8%
Malnourished (either acute or chronic) 77.4% 45.8% 25.3% 89.6% 52.0%
Z-score MUAC 64.8% 53.8% 88.5% 21.9% 63.1%
Weight loss 77.8% 44.7% 6.6% 97.6% 46.3%
Infectious intercurrence 69.4% 62.3% 72.6% 58.5% 66.5%
Lengh of stay 58.9% 43.0% 50.0% 51.9% 50.8%

MUAC: mid-upper arm circumference; NPV: negative predictive value; PPV: positive predictive value

infectious complications was 3.09 (95% CI, 1.41 — 6.79)
times greater odds compared with children without infec-
tious complications and it showed a strong association (p
= 0.005). Spearman’s r was used to determine correlations
between continuous variables) (Table 4).

DISCUSSION

Although the consequences of malnutrition in hospitali-
zed patients are consensually recognized, nutritional scree-
ning tools — in addition to being validated — are not yet em-
ployed in Portugal on the desired scale. This study is one of
the few assessing nutritional status through the use of the
STRONGKkids® tool Portuguese paediatric hospitalization
and anthropometric measures and our data is consistent
with that published by Sousa et al'” and by Huysentruyt et
al" and reinforced by Carter et al**, in that half of paediatric
patients lose weight while hospitalized and those who were
malnourished on admission are being discharged without
improvement of nutrition status. There is a growing need to
screen nutritional status to identify malnourished children
ear|y_ﬁ,17,34

According to WHO cut-off values, our findings concur
with those of studies from other European countries.' %%
Compared with countries from Latin America and Africa, the
prevalence of acute malnutrition in our study was lower.*:*
The sensitivity of the STRONGKkids® calculated in this stu-
dy to detect acutely malnourished children was 90.0% and
73.9% to detect chronically malnourished children. Sensiti-
vity is argued as being important when it comes to scree-
ning tests which leads us to consider STRONGkids® as

a good screening tool when it comes to detecting acutely
malnourished children but not as good for chronically mal-
nourished children. The NPV and PPV calculated for acute
malnutrition was 98.5% and 9.7% respectively, and the NPV
and PPV calculated for chronic malnutrition was 91.4% and
17.7% respectively, being approximate to what is found in
other developed countries. This means that in a population
with this prevalence rate, 2.5% will have a probability of
being acutely malnourished and 8.6% will have a probability
of being chronically malnourished.™

There were only four children that were scored as high
risk in STRONGkids®, of whom two had a history of con-
genital heart condition (six months and two years of age),
one had a history of serious dysmorphic syndrome and the
other was an adolescent with a history of autism and a se-
vere eating behaviour disorder. We believe that the lower
number of patients classified with high risk compared to the
number of patients with moderate risk can be justified with
two reasons 1) Only twelve cases had one of the condi-
tions specified in the table attached to the STRONGkids®
questionnaire which refers to previous conditions before the
admission or 2) the observer underestimated the nutritional
deficiency when carrying out the questionnaire.

Moreover, one interesting finding was that two infants
that were diagnosed as having failure to thrive and scored
as low nutritional risk, which suggests that the application
of this questionnaire might underestimate this kind of cases
probably because of its user-dependent, subjective nature.
The evaluation using STRONGkids® along with the objecti-
ve anthropometric evaluation seems to prevent cases like

Table 4 — Multivariate logistic analysis for predictors of higher STRONGkids® score

Significance OR 95% CI
Age 0.681 1.013 0.951-1.079
Long length of Stay (> 4 days) 0.780 0.909 0.464 - 1.780
Weight loss > 2% 0.415 2.006 0.376 - 10.703
Malnourished (general) 0.098 2.233 0.862-5.779
Infectious complication 0.005 3.096 1.412 - 6.789
OR: odds ratio; Cl: confidence interval
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these from being underestimated.

Our study found a strong correlation between the
STRONGKkids® screening and the state of malnutrition at ad-
mission (acute and/or chronic) and being acutely malnouri-
shed at admission but not with having chronic malnutrition
at admission, which may indicate a weaker prediction of this
type of patients.

Thirty-four-point six percent of the total number of chil-
dren had a previous condition at admission, contrasting with
63.8% that did not. The STRONGKkids® screening showed
a strong correlation between the presence of a previous
condition at admission, which strengthens the evidence that
having a previous history of health problems predicts higher
nutritional risk.

In terms of the type of condition upon admission, of the
children that were scored as being at nutritional risk, 43.4%
had an infectious disease on admission and 28.3% had a
respiratory disease on admission — which comprises a total
of 71.7% of all disease types at admission — showing a high
prevalence of malnutrition in this type of diseases.

Nutritional deterioration was found in 10% of the chil-
dren with low malnutrition risk and 21.7% of the children
with moderate and high risk. Even though there was no sta-
tistically significant correlation found between the STRON-
Gkids® score and nutritional deterioration, our data shows
that higher-risk children might have a higher probability of
developing acute malnutrition.

Our study found a strong correlation between the chil-
dren scored as being at risk of malnutrition and the pre-
sence of infectious complications at admission. Compared
with Cao et al,* the prevalence of infectious complications
distributed in the STRONGKkids® stratification is similar, as
73.6% of the children that were at risk had infectious com-
plications.** Our findings show that the presence of infec-
tious complications will affect the probability of malnutrition
on admission and may validate items that are related to the
presence of infection. This opens the possibility of further
adaptations of this tool.

We believe that a weakness of this study was the fact
that the hospital where it was performed is a second-level
hospital, which made it impossible to add and assess some
serious cases; it was not possible to assess anthropometric
measures in a considerable percentage of surgical patients
because of logistic reasons. The fact that the assessment of
the STRONGkids® questionnaire and anthropometric mea-
surements were made by different professionals may be
a limitation as it can present different assessments for the
same individual. In terms of opportunities, there should be
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ABSTRACT
Introduction: Obesity is one of the most prevalent chronic diseases in childhood, being an important public health issue. Excessive weight has been
associated with autonomic dysfunction but the evidence in children is scarce. Therefore, the aim of this study was to assess the effect of overweight and
obesity on the autonomic nervous system activity, in children.
Material and Methods: Data from a cross-sectional study of 1602 children, aged 7 to 12 years, was used and 858 children were included in the analysis.
Body mass index was calculated and classified according to criteria of the World Health Organization (WHO), Centers for Disease Control and Prevention
(CDC) and the International Obesity Task Force (IOTF). Body composition was characterized by bioelectrical impedance. Linear regression models were
used to determine the association between body mass index, body composition and the autonomic nervous system activity, assessed by pupillometry.
Results: Average dilation velocity was higher among children with obesity, according to the CDC and percentage of body fat criteria (B = 0.053, 95% CI
=0.005to 0.101 and B = 0.063, 95% CI = 0.016 to 0.109, respectively). The same trend was observed for WHO and IOTF criteria (8 = 0.045, 95% Cl =
-0.001 to 0.091, and B = 0.055, 95% CI = -0.001 to 0.111, respectively). CDC and WHO body mass index z-scores were also positively associated with
the values of average dilation velocity (rs = 0.030, p = 0.048; and rs = 0.027, p = 0.042, respectively).
Conclusion: Our findings suggest an association between body mass and changes in the autonomic activity, Moreover, this study provides proof of con-
cept for interventions targeting the prevention/treatment of obesity in children that may offer some benefit in re-establishing the balance of the autonomic
nervous system, and subsequently preventing the consequences associated with the autonomic nervous system dysfunction.
Keywords: Autonomic Nervous System/physiopathology; Child; Obesity/physiopathology; Pediatric Obesity; Portugal

RESUMO
Introdugao: A obesidade € uma das doencas crénicas mais prevalentes na infancia. O peso excessivo tem sido associado a disfungdo autonémica,
mas as evidéncias em criangas sdo escassas. Este estudo teve como objetivo avaliar o efeito da pré-obesidade e obesidade na atividade do sistema
nervoso auténomo, em criangas.
Material e Métodos: Foram utilizados dados de um estudo transversal com 1602 criangas, sendo que 858 foram incluidas na analise. O indice de massa
corporal foi calculado e classificado de acordo com a Organizagdo Mundial da Saude (OMS), Centro de Controlo e Prevengéo de Doencas dos Estados
Unidos (CDC) e a Task Force Internacional para a Obesidade (IOTF). A composicéo corporal foi caracterizada por impedancia bioelétrica. Modelos de
regressao linear foram usados para determinar a associagao entre o indice de massa corporal, a composigao corporal e a atividade do sistema nervoso
auténomo, avaliada por pupilometria.
Resultados: A velocidade média de dilatagéo foi maior entre criangas com obesidade, segundo os critérios do CDC e percentagem de gordura corporal
(B =0,053,1C 95% = 0,005a 0,101 e B = 0,063, IC 95% = 0,016 a 0,109, respetivamente). Igual tendéncia foi observada para os critérios da OMS e IOTF
(B = 0,045, IC 95% = -0,001 a 0,091 e B = 0,055, IC 95% = -0,001 a 0,111, respetivamente). Os z-scores de indice de massa corporal do CDC e OMS
também se associaram positivamente aos valores da velocidade média de dilatagdo (rs = 0,030, p = 0,048; e rs = 0,027, p = 0,042, respetivamente).
Conclusao: Os resultados sugerem uma associacéo entre a massa corporal e alteragdes na atividade do sistema nervoso auténomo Este estudo for-
nece prova de conceito para intervengdes direcionadas a prevengao/tratamento da obesidade em criangas, podendo favorecer o restabelecimento do
equilibrio do sistema nervoso auténomo e, assim, prevenir as consequéncias associadas a sua disfuncéo.
Palavras-chave: Crianca; Obesidade/fisiopatologia; Obesidade Pediatrica; Portugal; Sistema Nervoso Auténomoffisiopatologia

INTRODUCTION

ARTIGO ORIGINAL

Childhood obesity is a growing public health problem.
In 2016, there were 340 million obese children and adoles-
cents worldwide." It affects multiple low- and middle-income
countries, especially in urban areas.? Childhood obesity af-
fects children in numerous aspects of their emotional health
and social life, by decreasing their quality of life, self-esteem

and academic performance?; it also has a negative impact
on their physical health, predisposing them to a greater
number of comorbidities that classically would only appear
in adulthood.>* As such, it is of great importance to explore
the mechanisms leading to its manifestation in order to de-
velop prevention strategies and to decrease the incidence
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rate worldwide.

Recent studies have highlighted the role of the auto-
nomic nervous system (ANS) dysfunction on weight gain
and obesity development.>® The ANS is comprised of two
branches, the sympathetic nervous system (SNS) and the
parasympathetic nervous system (PNS), each of them with
opposing functions.”® Several mechanisms to maintain
body homeostasis are involved with the ANS, including the
control of food intake and weight regulation.”® Although au-
tonomic dysfunction may be involved in the pathogenesis of
obesity, the excessive weight may also lead to changes in
ANS function.®° People with obesity showed a sympathetic
dominance and a parasympathetic withdrawal.®'%"" Addi-
tionally, chronic overeating in obese people may promote
sympathetic activation, which increases energy expenditure
and thus normalizes body weight.”” This activation of the
SNS may occur as a homeostatic mechanism to prevent
fat accumulation by stimulating lipolysis.'>'* Even though
previous studies reported the role of ANS in adult obesi-
ty,>'* the evidence of this association in childhood is scarce.
Additionally, the majority of the studies have evaluated the
autonomic function through the heart rate variability (HRV),
providing information on the cardiac autonomic function.™
However, recent studies recognised pupillometry as a use-
ful, simple, non-invasive and valuable method to assess the
autonomic function.'®'” Therefore, the aim of this study was
to assess the effect of obesity on the ANS activity in school-
aged children.

MATERIAL AND METHODS
Setting and design

This study included participants from a cross-sectional
study. Twenty out of the 53 primary schools in the city of
Porto, Portugal, were randomly selected.’® A total of 1602
children, aged between 7 and 12 years, were invited to par-
ticipate. Of those, 686 failed to provide the signed parental
informed consent form and 58 refused to perform the as-
sessments. These last 58 children had significantly higher
BMI z-score values than the included children, but no differ-
ences regarding age, sex, parental education, respiratory
symptoms and asthma prevalence. Therefore, data from
858 children (50.6% boys), corresponding to a participation
rate of 53.6%, were analysed.

The study was approved by the University Health Ethics
Committee and informed consent was obtained from each
children’s legal guardians.

Participants and assessments

A self-administered ISAAC (International Study of Asth-
ma and Allergies of Childhood)-based questionnaire was
filled out by the children’s guardians regarding demograph-
ic, social and behavioural information, as well as questions
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about respiratory/allergic health. The level of parental edu-
cation was used as a proxy for socioeconomic status and
it was recorded as the number of successfully completed
years of formal education, which was categorized into three
groups: less than 9 years; between 10 years and 12 years;
and more than 13 years. Sleep duration was estimated
based on the question “How many hours does your child
sleep, on average, most days of the week?”. Physical activ-
ity was defined based on a positive answer to the question
“Does your child partake in any sports activity outside of
the normal school-period, at least once a week?”. Dietary
intake was assessed from a single 24-hour recall question-
naire’® administered to the participants, from which total
energy intake was estimated using the Food Processor®,
(ESHA Research, USA) software. Participants were ques-
tioned accurately about their food and drinks consumption,
consuming time and place and food brands. Asthma was
defined based on the medical diagnosis of asthma, symp-
toms over the past 12 months and/or at least 12% and over
200 mL increase in FEV1 after bronchodilation, as previ-
ously described by Silva et al.?°

Clinical assessments and anthropometry were per-
formed by a research nurse. Weight (kg) was measured
using a digital scale (Tanita™ BC-418 Segmental Body
Analyzer). Height (cm) was measured using a portable sta-
diometer. Body mass index (BMI) was calculated by using
the ratio of weight/height? (kg/m?) and classified into differ-
ent categories (underweight, normal weight, overweight
and obesity) according to age- and sex-specific percentiles
determined by the World Health Organization (WHO),?' the
Centers for Disease Control and Prevention (CDC)?* and
the International Obesity Task Force (IOTF).>* Underweight
and normal weight categories were merged into the same
category (underweight and normal weight category) due to
the lower prevalence of underweighted children. Bioelectri-
cal impedance analysis was performed to characterize body
composition. Body fat percentage was classified according
to sex-specific centile curves for body fat in children®* and
categorized into three categories (under fat and normal fat;
overfat; and obese). Different criteria were used to catego-
rize the BMI, since the establishment of different cut-offs is
generally statistical rather than based on risk or the degree
of body fatness. As a result, different definitions often do not
give the same results.

A portable infrared PLR-200 pupillometer (NeurOptics
PLR-200™Pupillometer, NeurOptics Inc.,CA) was used to
perform pupillometry. The participants had to spend at least
15 minutes in a quiet and semi-dark room, for the pupil to
adjust to the low lighting level. Then they were instructed
to focus, with the eye that was not being tested, on a small
object three meters away, keeping their eyes wide open
and head straight during targeting and measurement. The
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tested eye was briefly illuminated by light-emitting diodes
with a single light stimulus having a peak wavelength of 180
nm. In case of blinking, the measure was repeated. A light
response curve of the pupil was recorded for each child.
Each participant had recorded its pupil diameter before
(initial) and at constriction peak (final), in millimetres; the
relative constriction amplitude, in percentage; the maximum
constriction velocity (MCV), the average constriction and
dilation velocities (ACV and ADV, respectively), in mm/s;
and the total time taken by the pupil to recover to 75% of
the initial resting pupil size after it reached the constriction
peak (T75), in seconds. No side-to-side differences were
observed in the pupil responses, so all pupillary data report-
ed were from one eye. Pupillometry is a non-invasive and
simple technique that provides data from both branches
of the ANS."” The SNS controls pupil dilation and the PNS
controls pupil constriction'’; therefore, ADV and T75 are
measures of sympathetic activity and pupil diameter, MCV,
ACV and constriction amplitude are measures of parasym-
pathetic activity.

Statistical analyses

Statistical analysis was performed using the IBM®
SPSS™ Statistics version 26.0.0.0 for Windows and Mi-
crosoft Office Excel® (see detailed information on statisti-
cal analyses in supplementary material). Distribution of
continuous variables were analysed for normality check by
the Kolmogorov-Smirnov test. Since non-Gaussian distribu-
tions were observed, non-parametric tests were performed
for descriptive statistics (median and 25" and 75" percen-
tile). The Mann-Whitney test was used to compare con-
tinuous variables between the girls and the boys. The chi-
square test was used to evaluate the differences between
sex and categorical variables. The Kruskall-Wallis test was
used to perform the post-hoc test and study the relation-
ship between body mass categories and ADV measures.
Significant differences were reported when the a-value was
less than 5% (p < 0.05). Linear regression models were
performed to determine the association between the body
mass criteria and pupillometry parameters, using linear
coefficients (B) and its respective 95% confidence interval
(Cl). Two models were considered for the analysis: model 0,
the null model and model 1, adjusted for age, sex, parental
education, physical activity, energy intake, sleep duration
and asthma.

RESULTS

The prevalence of overweight ranged between 15.1%
and 20.4%, according to the CDC and the WHO, respec-
tively. The prevalence of obesity varied between 7.5%
(IOTF) and 16.2% (percentage of body fat criteria), and no
statistically significant differences were found between girls

Revista Cientifica da Ordem dos Médicos 319

and boys (Table 1). The amplitude and maximum velocity of
constriction were significantly higher in boys compared to
girls (36.0% vs 35.0%, p = 0.011; and 5.38 vs 5.24 mm/s,
p =0.011, respectively). However, no statistically significant
gender differences were found for the remaining pupillom-
etry parameters (Table 1).

Statistically significant differences were found between
the ADV and all the body mass criteria [Appendix 1, Table
S1 (Appendix 1: https://www.actamedicaportuguesa.com/
revista/index.php/amp/article/view/17144/15177)]. ADV
was significantly higher in children with obesity compared
to children with underweight/under fat and normal weight/
normal fat (Fig. 1). There were no statistically significant
differences between parameters related to PNS, T75 and
the body mass criteria [Appendix 1, Table S1 (Appendix 1:
https://www.actamedicaportuguesa.com/revista/index.php/
amp/article/view/17144/15177)].

An increase in BMI and percentage of body fat was as-
sociated with an increase in ADV, regardless of the used
criteria [model 0, Appendix 1, Table S2 (Appendix 1: https://
www.actamedicaportuguesa.com/revista/index.php/amp/
article/view/17144/15177)]. After adjustment for age, sex,
parental education, physical activity, sleep duration, energy
intake and asthma, a similar result was observed for BMI
defined according to the CDC and percentage of body fat
criteria and ADV. An increase in BMI and percentage of
body fat was associated with higher ADV values (B = 0.053,
95% CI = 0.005 to 0.101, for CDC; and B = 0.063, 95% ClI
= 0.016 to 0.109, for the percentage of body fat). Although
non-significant, the same trend was observed for BMI ac-
cording to WHO and IOTF criteria and ADV (3 = 0.045, 95%
Cl = -0.001 to 0.091, and B = 0.055, 95% CI = -0.001 to
0.111, respectively) (Fig. 2).

Additionally, CDC and WHO BMI z-scores were posi-
tively associated with the values of ADV (rs = 0.030, p =
0.048; and rs = 0.027, p = 0.042, respectively) [Appendix
1, Table S3 (Appendix 1: https://www.actamedicaportugue-
sa.com/revista/index.php/amp/article/view/17144/15177)].
There were no statistically significant associations between
the remaining parameters related to PNS, T75 and body
mass criteria [Appendix1, Table S2 and Table S3 (Appendix
1:  https://www.actamedicaportuguesa.com/revista/index.
php/amp/article/view/17144/15177)].

DISCUSSION

Our findings suggested an association between body
mass and changes in the autonomic activity, namely with
a sympathetic dysautonomia, in school-aged children. The
average dilation velocity (ADV) was significantly higher
in children with obesity compared to children with under-
weight/under fat and normal weight/normal fat, regardless
of the criteria used.
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Our study has a few limitations:

The cross-sectional design does not allow us to es-
tablish a causal relationship.

The use of BMI may be a limitation, since it depends
only on body weight, regardless of body composi-
tion,”® and does not allow distinction between fat

mass and fat-free mass.?® Nonetheless, the major-
ity of people with high BMI have an excessive body
fat.?’

The use of bioelectrical impedance analysis (BIA)
in children and the measurement of the percent-
age of body fat to classify them may be a limitation.

TIVNIDIHO O9ILYV

Table 1 — Characteristics of the participants

Characteristics Total Girls Boys p-value
Age, y [mean (SD)] 8.76 (0.80) 8.77 (0.78) 8.75 (0.81) 0.648
Parental education, n (%) 0.345
0-9y 219 (32.10) 97 (29.60) 122 (34.50)
10-12y 201 (29.50) 103 (31.40) 98 (27.70)
213y 262 (38.40) 128 (39.00) 134 (37.90)
BMI, n (%)
cDC 0.597
Underweight and normal weight 614 (72.70) 302 (72.60) 312 (72.70)
Overweight 128 (15.10) 67 (16.10) 61 (14.20)
Obese 103 (12.20) 47 (11.30) 56 (13.10)
WHO 0.057
Underweight and normal weight 553 (65.40) 265 (63.70) 288 (67.10)
Overweight 172 (20.40) 98 (23.60) 74 (17.20)
Obese 120 (14.20) 53 (12.70) 67 (15.60)
IOTF 0.532
Underweight and normal weight 614 (72.70) 295 (70.90) 319 (74.40)
Overweight 168 (19.90) 88 (21.20) 80 (18.60)
Obese 63 (7.50) 33 (7.90) 30 (7.00)
Percentage of body fat 0.111
Under fat and normal fat 564 (67.70) 289 (70.80) 275 (64.70)
Overfat 134 (16.10) 63 (15.40) 71 (16.70)
Obese 135 (16.20) 56 (13.70) 79 (18.60)
Asthma, n (%) 80 (9.30) 49 (11.60) 31(7.10) 0.034
Physical activity, n (%) 494 (64.20) 227 (60.20) 267 (67.90) 0.029
Sleep duration, hours [mean (SD)] 9.34 (0.85) 9.35 (0.85) 9.33 (0.86) 0.652

Total energy intake, Kcal [mean (SD)] 2182.46 (604.58) 2087.69 (564.78) 227373 (627.97) < 0.001

Pupillometry parameters

Initial pupil diameter, (mm) 5.30 (4.70 - 5.90) 5.30 (4.60 - 5.90) 5.40 (4.80 - 5.90) 0.229
Final pupil diameter, (mm) 3.40 (3.00 - 3.80) 3.40(2.90 - 3.80) 3.40 (3.00 - 3.80) 0.888
Constriction amplitude, (%) 35.00 (32.00 - 38.00) 35.00 (32.00 - 38.00)  36.00 (33.00 - 39.00) 0.011
ACV, (mm/s) 4.02 (3.57 - 4.42) 3.99 (3.52 - 4.40) 4.05 (3.62 - 4.45) 0.065
MCV, (mm/s) 5.31 (4.72 - 5.89) 5.24 (4.64 - 5.83) 5.38 (4.83 - 5.96) 0.011
ADV, (mm/s) 1.15(0.99 - 1.33) 1.15(0.99 - 1.34) 1.17 (0.99 - 1.33) 0.917
T75, (s) 1.67 (1.20 - 2.13) 1.67 (1.14 - 2.09) 1.67 (1.23 - 2.16) 0.275

BMI: body mass index; CDC: US Centers for Disease Control and Prevention; WHO: World Health Organization; IOTF: International Obesity Task Force; ACV: average constriction
velocity; MCV: maximum constriction velocity; ADV: average dilation velocity; T75: the total time taken by the pupil to recover to 75% of the initial resting pupil size after it reached the
constriction peak.

Data reported as median (25", 75" percentile) unless otherwise stated.

Significant differences are in bold.
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Figure 1 — Median of pupillometry parameters according to the different body mass criteria
CDC: US Centers for Disease Control and Prevention; WHO: World Health Organization; IOTF: International Obesity Task Force; ACV: average constriction velocity; MCV: maximum
constriction velocity; ADV: average dilation velocity; T75: the total time taken by the pupil to recover to 75% of the initial resting pupil size after it reached the constriction peak.

* p<0.05

Children have a considerable variation in the amount
of fat mass, total body water, total body protein and
osseous mineral until they reach adulthood, which
challenges the assessment of body composition.?->°
Talma et al. concluded that BIA was not satisfactory
as a valid method to estimate of the percentage of
body fat in children and adolescents, although it was
a practical method for that estimation.*® Neverthe-
less, an almost perfect reproducibility was found in
the percentage of body fat estimation through BIA
in children and adolescents,®' and this parameter
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has been adopted in several recent studies.*>* BIA
is extensively used for population-based investiga-
tions, being a non-invasive, safe, quick and relatively
low cost way of assessing body composition.?®

* The use of total energy intake does not provide in-
formation about the quality of diet. Nonetheless, evi-
dence suggests energy intake is related with portion
sizes, and is associated with an increased risk of
excessive body weight.** In addition, 24-hour recall
was found to be an acceptable assessment of total
energy intake at a group level,* being easy to apply,
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cost-effective, and having a good compliance.

* Physical activity assessment was based on a single
question using self-reported data, which may not re-
flect how active the children really were and lead to
some misclassification bias. Nevertheless, indirect
methods of evaluation of physical activity in child-
hood are moderately correlated with direct meth-
ods,*® and are a feasible approach to collect infor-
mation about physical activity.*

« Birth weight was not included in the analysis, which
might influence the results, since low birth weight
children have been previously associated with hav-
ing higher sympathetic activity.*’

* The duration of obesity was not evaluated, limiting
the assessment of the function and global activity of
the ANS in children with obesity over time.*

Our study also has important strengths. This is, to the
best of our knowledge, the first study assessing the asso-
ciation between body mass and the ANS in a large number
of schoolchildren, using pupillometry. Pupillometry allows
an accurate assessment of the ANS, in an easy, fast, non-

invasive way.*® In addition, the clinical assessments were
performed in each primary school, considered as the nor-
mal environment for children, which may decrease the level
of stress associated with clinical and physical assessments.
Height and weight were measured, avoiding the bias as-
sociated with self-perceptions of weight by parents, who
tend to underestimate their children’s overweight/obese
condition.“ A recent systematic review and meta-analysis
assessing the validity of BMI to identify obesity in children
concluded that BMI had a high specificity to detect children
with obesity.?> The existence of entities using different BMI
criteria makes it harder to unify results and draw conclu-
sions out of studies.?® However, in this study, we used dif-
ferent BMI criteria as well as the percentage of body fat to
characterize schoolchildren. Our results suggested that,
regardless of the BMI criteria, a significant association was
observed between obesity and the ADV, but the strength of
the association depends on the adopted definition.

Our findings showed that obesity was associated with
higher values of ADV, suggesting a change in the activity
of SNS among school-aged children with obesity. Similar

0.40

0.20 |
o.oof———l{ ————— | S $— + ————— B * -
-0.20
-0.40
-0.60-
-0.80-
-1.00+

B (95% CI)

-1.20 ; ; T T i T T
Initial pupil Final pupil Constriction ACV MCV ADV T75
diameter  diameter amplitude

0.30
0.101 %

0104 bofe + 77777 + 77777 e * ]
-0.30
-0.501
-0.70 '
-0.90
-1.10
-1.30
-1.50

B (95% Cl)

T T T T T T T
Initial pupil Final pupil Constriction ACV MCV ADV T75
diameter  diameter amplitude

0.40
0.20
000+t $----- + ————— .ot
-0.20 1
-0.40 b
-0.60
-0.80 1
-1.00
-1.20

B (95% Cl)

T T T T T T T
Initial pupil Final pupil Constriction ACV MCV ADV T75
diameter  diameter amplitude

Percentage of body fat
0.40

0.20-
0.00——~£ 77777 S I S + 77777 SR
0.20-
-0.40-
-0.60-
0.80-
1.00-
1.20

B (95% CI)

T T T T T T T
Initial pupil Final pupil Constriction ACV MCV ADV T75
diameter  diameter amplitude

Figure 2 — Association between BMI and the percentage of body fat criteria and pupillometry parameters
CDC: US Centers for Disease Control and Prevention; WHO: World Health Organization; IOTF: International Obesity Task Force; ACV: average constriction velocity; MCV: maximum
constriction velocity; ADV: average dilation velocity; T75: the total time taken by the pupil to recover to 75% of the initial resting pupil size after it reached the constriction peak.
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studies reported a sympathetic dominance and a parasym-
pathetic withdrawal among children and adolescents with
obesity, using HRV to assess the ANS.*"*? A study conduct-
ed in Germany including 149 children also demonstrated a
change in ANS activity in overweight and obese children.*
However, Baum et al*® found a negative association be-
tween BMI and both pupil diameter and dilation velocity.
Overweight and obese children had a lower dilation velocity
and pupil diameter compared with normal weight children.*
A Japanese study including 84 children assessed the ANS
function through HRV and also found a decreased activity of
the SNS and PNS in children with obesity. Interestingly, this
study reported a negative correlation between HRV mea-
sures and the duration of obesity.*® The differences between
previous studies and our results may be explained by the
continuous effect of obesity on ANS activity. As proposed by
Nagai et al’® a correlation may be observed between the ac-
tivity of ANS and duration of obesity. Furthermore, a study
performed in children with obesity showed an increase in
sympathetic activity in participants with recent obesity (less
than four years), while in participants with intermediate (four
to seven years) or long (more than seven years) obesity, no
changes were observed in the SNS activity, compared with
participants with normal weight.** This decreasing trend of
SNS activity suggests a biphasic behaviour of the cardiac
SNS, in obesity.* However, our study did not evaluate the
duration of obesity, not allowing the assessment of this ef-
fect on ANS activity. In addition, the categories of BMI used
by the different studies may also be associated with the ef-
fect of obesity and ANS. Baum et al*® classified overweight
and obese participants into one category, whereas in our
study these groups were classified separately, and we ob-
served an association between children with obesity and
ADV. Nevertheless, all studies suggested that obesity was
associated with changes in the ANS.

The mechanisms related with sympathetic activation in
obesity are still not fully understood. Landsberg'? formulated
a hypothesis advocating that the chronic overeating of peo-
ple with obesity may promote a sympathetic activation in-
tended to increase energy expenditure and normalize body
weight. This activation of the SNS may occur as a homeo-
static mechanism to prevent fat accumulation by stimulating
lipolysis in the adipose tissue.®® As a result of lipolysis,
the free fatty acids (FFAs) pool will increase, contributing to
insulin resistance’ and lipotoxicity in the peripheral tissues
that lead to metabolic dyshomeostasis, thus increasing
the production of very low density lipoproteins in the liver,
and promoting dyslipidaemia.*> Further evidence supports
the hypothesis of a sympathetic defence against obesity
with an increased sympathetic activity in order to stimulate
B-adrenergic thermogenesis, and to promote energy expen-
diture.*® However, Guarino et aP reported that this feedback
of the SNS may not favour the intended energy expendi-
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ture and, consequently, may not be associated with weight
loss. The hyperactivity of the SNS may also be driven by
the overexpression of several pro-inflammatory adipokines,
including leptin, interleukin-6, tumour necrosis factor-a and
angiotensinogen.®'® There are studies showing that weight
loss reverses the sympathetic supremacy in people with
obesity, being even associated with parasympathetic acti-
vation.®° A study in children which assessed the HRV during
a weight reduction program also showed a parasympathetic
dominance.*” The positive weight loss effects seem to be
potentiated by the association of an hypocaloric diet with
exercise.**® In addition, Silva et al showed that a Mediter-
ranean diet meal may also improve ANS function compared
with an energetically similar fast food-like meal. The authors
suggested that fast food meals may cause dysfunction of
adipokines, increasing insulin secretion and, consequently,
the activity of the SNS.*

Importantly, there is evidence showing that a dysfunc-
tion in the ANS may be implicated in the pathogenesis of
obesity.” Guarino et aF reported a connection between
the ANS and the GI system that keeps a balanced energy
homeostasis. ANS is involved in the regulation of food in-
take and gastric emptying, by the action of gut hormones
on vagal afferent neurons.® The exposure to a high fat diet
impairs the capacity of the vagal afferents to react to Gl
peptides. The disruption of the Gl vagal afferents causes
amplified orexigenic (appetite inducer) and reduced anorex-
igenic signalling ability, which may be the cause for weight
gain and obesity.*® A chronic elevation of the SNS activity
has been reported as being detrimental for the human body
as it decreases the stimulation of the metabolism, and im-
pairs B-adrenergic signalling, leading to changes in target
tissues, which contributes to a vicious cycle of weight gain,
worsening the state of obesity and associated comorbidi-
ties."®"® A sympathetic hyperactivity may also activate the
adipose triglyceride lipase, increase the triglyceride hydro-
lysis, and thus promote the continuity of obesity.**°

CONCLUSION

Our results suggested that childhood obesity may be
associated with a change in the ANS activity, particularly
a dysautonomia in the sympathetic activity. Moreover, our
results highlight the need to create strategies to reduce the
prevalence of obesity and, consequently, restore the bal-
ance of ANS.
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RESUMO

Introdugéo: A Pediatric Palliative Screening Scale (PaPaS Scale) foi desenhada para ajudar os profissionais a identificar as criangas/jovens com doenca
crénica complexa, limitante ou ameacadora da vida que beneficiariam de cuidados paliativos pediatricos e facilitar referenciagdo atempada e apropriada.
O objetivo deste estudo foi traduzir, adaptar culturalmente e validar a PaPaS Scale para a populagéo pediatrica portuguesa.

Material e Métodos: Realizou-se um estudo metodoldgico quantitativo de traducéo, adaptagado cultural e validagédo de uma escala. Numa primeira
fase, procedeu-se a tradugdo e adaptagéo cultural da versao original da PaPaS Scale de inglés para portugués europeu. A segunda fase consistiu na
avaliacdo das propriedades psicométricas da versao portuguesa da Escala PaPaS.

Resultados: Numa amostra de 51 questionarios referentes a criangas/jovens com doenga crénica complexa, a soma das respostas aos itens da escala
revelou que 84,4% dos doentes tinham indicagao para ser referenciados aos cuidados paliativos pediatricos. Na analise de consisténcia interna obteve-
-se um valor do alfa de Cronbach superior a 0,80, pelo pelo que se considera a escala adequada aos dados analisados. De facto, os valores de correla-
¢ao item-total indicaram que as 11 variaveis mediram com boa fiabilidade e de forma unidimensional a escala PaPaS. Na analise fatorial confirmatéria,
os resultados obtidos indicaram que globalmente os itens eram significativos, consistentes e apresentaram validade convergente. Apenas o item “2.2.
Efeitos secundarios do tratamento” obteve um valor abaixo do limiar definido.

Conclusédo: A PaPa$S Scale foi traduzida e adaptada para a versdo em portugués europeu, o que permite a sua utilizagdo imediata na populagdo por-
tuguesa. Torna-se importante o desenho de estudos, preferencialmente multicéntricos, que aprofundem as caracteristicas psicométricas desta escala.
Palavras-chave: Avaliacdo de Necessidades; Crianga; Cuidados Paliativos; Doenga Cronica; Pediatria; Portugal

ABSTRACT

Introduction: The Pediatric Palliative Screening Scale (PaPaS Scale) was designed to help professionals to identify life-limiting or life-threatening chil-
dren/young people with complex chronic conditions who would benefit from pediatric palliative care and facilitate their timely and appropriate referral. The
aim of this study was to translate, culturally adapt and validate the PaPaS Scale for the Portuguese pediatric population.

Material and Methods: A quantitative methodological study involving translation, cultural adaptation and validation of a scale was performed. In the first
phase, the translation and cultural adaptation of the original version of the PaPaS Scale from English to European Portuguese was undertaken. The
second phase consisted of evaluating the psychometric properties of the Portuguese version of the PaPaS Scale.

Results: Fifty-one enquires pertaining to children/young adults with complex chronic conditions were completed and returned, the sum of the responses
to the items on the scale revealed that 84.4% of the patients had an indication for referral to pediatric palliative care. The internal consistency analysis
obtained a value of Cronbach’s alpha above 0.80, so the scale was considered adequate for the analyzed data. In our sample, the item-total correlation
values indicated that the 11 variables measured the PaPaS Scale with good reliability and unidimensionally. The confirmatory factor analysis suggested
that the items were significant, consistent, and presented convergent validity globally. Only item “2.2. Treatment side effects” obtained a value below the
defined threshold.

Conclusion: The PaPaS Scale was translated and adapted to the European Portuguese version, allowing its immediate use in the Portuguese popula-
tion. It will be essential to design multicentric studies to expand the knowledge about the psychometric characteristics of this scale.

Keywords: Child; Chronic Disease; Needs Assessment; Palliative Care; Pediatrics; Portugal

INTRODUGAO

O acesso aos cuidados paliativos pediatricos (CPP) é
um direito humano basico para todas as criangas/jovens™®
em particular para as portadoras de doengas crénicas com-
plexas (DCC), limitantes ou ameagadoras de vida.

Segundo a International Children’s Palliative Care Ne-
twork (ICPCN)’, no inicio de 2013, Portugal era oficialmente
um pais sem provisdo de CPP (nivel 1); em margo de 2013,
passou para o nivel 2 (evidéncia da capacidade de cresci-
mento na prestagdo de CPP) e em outubro de 2018 atingiu

o nivel 4'¢ (evidéncia de formagéo profissional disponivel
de prestacdo de CPP, com planos focados no desenvolvi-
mento de servigos e integragdo nos servigos de saude).
Em 2018, estimava-se que a populagéo portuguesa em
idade pediatrica com necessidade de cuidados paliativos
era de 7828 criangas/jovens.” No intervalo entre 2013 e
2018 verificou-se um decréscimo de 500 criangas/jovens
com DCC no geral, mas com assimetrias por distrito. Lis-
boa representou o maior aumento (64 criangas/jovens) e
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Porto a maior diminui¢éo (123 criangas/jovens).” Anualmen-
te, morrem cerca de 200 criangas/jovens (50% no primeiro
ano de vida) com DCC e necessidades de CPP. A maioria
destas mortes acontece no hospital.’

A abordagem dos CPP tem como objetivos reduzir in-
tervengdes e terapéuticas excessivas em situagao de DCC
avangada, melhorar a qualidade de vida através do contro-
lo sintomatico eficaz e reduzir a carga emocional dos pais e
da familia.® Os CPP deveriam ser integrados na prestagao
de cuidados de saude (numa articulagéo entre os cuida-
dos hospitalares, primarios e a comunidade) em trés niveis:
universais, generalistas e especializados.® Atualmente, os
CPP caracterizam-se por elevada intervencdo médica,
centralizacdo em hospitais especializados, falta de organi-
zagdo e coordenacgdo da prestacdo de cuidados e apoio
domiciliario e psicossocial precario.*

A nivel mundial, o acesso aos CPP ainda é limitado.”
Apesar das indicagbes da Organizagdo Mundial de Sau-
de nesta matéria, a introdugcdo dos CPP e a referenciagao
atempada para equipas especializadas ainda surge de for-
ma tardia na trajetéria da DCC.%"° As defini¢des atuais de
CPP néo séo esclarecedoras em relagdo ao momento de
integracdo dos CPP e, além disso, ha um conhecimento
variavel dos profissionais de saude no que concerne as
competéncias especificas dos CPP.° S&o varios os fatores
que contribuem para a referenciagao tardia: o beneficio dos
CPP ser negligenciado no inicio da doenga, principalmente
se a probabilidade de cura ou de controlo da doenca estiver
sobrestimada; a eventual interpretagdo negativa do termo
‘cuidados paliativos’ pela familia; a pressao exercida pelas
familias sobre os profissionais de saude para que iniciem
terapéuticas que apesar de flteis, criam esperanga.’

Existem varias escalas para referenciagdo em cuidados

paliativos, a maior parte desenhadas para adultos. Séo
instrumentos que se focam na avaliagdo do progndstico
e na estimativa da esperanga de vida, especialmente nas
decisdes em fim de vida.® Um instrumento de avaliagéo pe-
diatrica deve incidir nas necessidades paliativas da crianga/
jovem no estadio precoce da doenga, tal como acontece no
adulto.’

Bergstrasser et al desenvolveram em 2013 um instru-
mento de rastreio de necessidade de CPP, denominado Pe-
diatric Palliative Screening (PaPas) Scale, projetado para
identificar criangas/jovens que beneficiariam de CPP e fa-
cilitar o encaminhamento oportuno e apropriado.® Na con-
ceptualizagdo desta escala, os investigadores realizaram
varias revisdes e modificagdes. Atualmente os dominios®'®
avaliados s&o os seguintes:

1) Trajetéria da doenca e impacto nas atividades de
vida diaria da crianga/jovem;

2) Estimativa do resultado e efeitos secundarios do tra-
tamento dirigido a doenca;

3) Controlo sintomatico e problemas associados;

4) Preferéncias/necessidades da crianga/jovem, familia
e profissional de saude;

5) Sobrevivéncia.’

Cada dominio foi dividido entre duas a cinco questodes,
num total de 11 itens. Cada item incluiu varias op¢des que
pontuam de 0 a 4. Pontuagdes individuais ou totais eleva-
das seriam sugestivas de maior necessidade de CPP. Em
termos clinicos, a referenciacao aos CPP seria gradual, de
modo a integrar um modelo de cuidados paliativos de trés
fases (Fig. 1):

» Fase 1: Pontuagdo maior ou igual que 10 pontos -

Introdugéo aos CPP - Considerar a introdugéo do
conceito de CPP;

1
Explicar objetivos dos CPP

Pontuagao = 10

» Terapéutica prolonga a

Avaliacao . =
vida mas nédo cura

3
Iniciar CPP

Pontuacao 2 25

2

L * Mortalidade possivel < 6
Preparar inicio de CPP

meses

» Sobrecarga de sintomas
e poucas opgoes
terapéuticas

Pontuacao 2 15

» Esperanca de vida < 1

ano

Morbilidade significativa
Terapéutica prolonga a
vida mas néo cura
Doente ou familia
desejam CPP

Figura 1 — Abordagem dos CPP com base na pontuagao adquirida escala PaPaS

* Rapido agravamento do

desempenho
Sobrecarga de sintomas
moderados

Doente ou familia
desejam CPP

Elevado sofrimento
psicoldgico do doente e
familia
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* Fase 2: CPP — Pontuacdo maior ou igual que 15
pontos— Preparar o inicio dos CPP - Controlo sinto-
matico basico associado a tratamento da doenga de
base;

* Fase 3: CPP — Pontuacdo maior ou igual que 25
pontos— Iniciar os CPP - Os CPP séo o foco do pla-
no de cuidados.

Criou—se um instrumento heterogéneo que avalia as
necessidades paliativas nas criangas/jovens com DCC com
idade superior a um ano e inferior aos 19 anos. Recém-
-nascidos e lactentes foram excluidos porque as suas traje-
térias de doenga podem ser muito curtas, com dois tercos
das mortes a ocorrer nas primeiras semanas de vida em
contexto de cuidados intensivos.®'""?

A escala PaPaS é atualmente a escala pediatrica vali-
dada que identifica criangas/jovens com DCC com neces-
sidades paliativas e permite a referenciacdo e orientagdo
precoce para equipas especializadas em CPP. A classifica-
¢ao e estratificagdo dos grupos de doentes dai resultante
conduz a uma abordagem integrada e cuidada de CPP. A
escala PaPaS fundamenta-se na taxonomia criada pela
Associacéo Together for Short Lives, ' pelo que nao se limi-
ta aos cuidados em fim de vida. E uma ferramenta educa-
tiva que pode apoiar equipas néo especializadas a cuidar
melhor de criangas/jovens com DCC.*"°

Recentemente foi proposta uma modificagdo desta es-
cala e realgada a importancia da sua utilizagdo na avalia-
¢ao e manutengao da continuidade de cuidados nas crian-
cas ja referenciadas a equipas de CPP.™

O objetivo deste estudo foi a traducéo, adaptacgéo e va-
lidacédo da escala para a populagao pediatrica portuguesa.

MATERIAL E METODOS
Desenho do estudo

Realizou -se um estudo do tipo metodoldgico quantitati-
vo de tradugéo, adaptacgéo cultural e validagédo de uma es-
cala. Na primeira fase procedeu-se a traducao e adaptacao
cultural da verséao original da escala PaPaS do inglés para
o portugués europeu. A segunda fase consistiu na avalia-
¢ao das propriedades psicométricas da verséo portuguesa
da escala PaPaS.

Fase 1: traducgao e adaptacao cultural

Este estudo realizou-se apos contacto direto por correio
eletrénico com a autora da escala, Eva Bergstraesser, e
respetivo consentimento. Obteve-se igualmente o parecer
favoravel da Diretora do Departamento de Pediatria e da
Comissdo de Etica do Centro Hospitalar Universitario Lis-
boa Norte e Centro Académico Médico de Lisboa.

Esta investigagdo seguiu a metodologia apresentada
nas Guidelines for the Process of Cross-Cultural Adaptation
of Self-Report Measures'® e a adaptagao da versao original
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(lingua inglesa) da escala PaPaS para a lingua e cultura
portuguesa europeia foi concretizada de acordo com as
etapas definidas.

A traducao foi realizada por dois tradutores indepen-
dentes de origem portuguesa com proficiéncia na lingua
original do documento. O primeiro tinha conhecimento do
tema avaliado e o0 segundo desconhecia os objetivos da
traducéo.

As duas versdes traduzidas foram comparadas com o
instrumento original. O seu formato foi analisado e avaliado
em relagdo as equivaléncias e discrepancias semanticas,
idiomaticas, conceituais, linguisticas, contextuais e cultu-
rais, com o objetivo de se chegar a uma versao Unica.'®"”
As tradugdes foram sujeitas a uma reunido de consenso
em que participaram médicos e enfermeiros, onde se reali-
zou uma sintese das tradugdes, obtendo-se um documento
com a versao unificada da escala PaPaS para a populagao
pediatrica portuguesa, congruente com a versao original.

A retro-traducéo, ou tradugéo reversa, foi realizada
independentemente por outros dois tradutores diferentes
com proficiéncia nativa na lingua inglesa, e elevado nivel
de fluéncia oral e escrita em portugués, sem conhecimento
da verséo original em inglés. Compararam-se as duas re-
troversdes independentes com o original (verséo inglesa) e
em reunido de consenso com os dois tradutores foi definida
uma versao final adaptada a realidade portuguesa.

A comisséo de especialistas (responsaveis pela valida-
de do conteudo) integrou profissionais de saude (um médi-
co e um enfermeiro), um professor de lingua portuguesa,
os tradutores e a investigadora. Foram analisados todos os
documentos anteriores e o instrumento original até se obter
um consenso. Desenvolveu-se a versao preliminar da es-
cala adaptada culturalmente e adequada para a realizagao
do pré-teste. Esta fase foi fundamental na identificacéo de
expressdes inadequadas e conceitos da tradugao.

O estudo piloto, realizado numa pequena amostra de
doentes (10%) que replicava as caracteristicas da amostra/
populagéo-alvo, teve como objetivo identificar e solucionar
eventuais problemas da verséo portuguesa europeia deste
instrumento. Os intervenientes foram informados acerca do
propdsito do pré-teste, tendo recebido um questionario cuja
estrutura ndo podia ser modificada. Avaliaram-se o conteu-
do, clareza e compreensao dos diversos itens da escala.
Reviram-se os aspetos culturais, semanticos e concei-
tuais'"'®* ndo tendo sido verificados obstaculos na sua legi-
bilidade. Nao se encontraram dificuldades na compreenséo
e aplicagdo do questionario pelo que esta passou a ser a
verséo final em portugués europeu, sem necessitar de re-
formulagéo.

Existiram varios contactos com a autora, e o documento
final (Apéndice 1: https://www.actamedicaportuguesa.com/
revista/index.php/amp/article/view/18071/15018) da verséo
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Versao original da escala PaPaS

Tradugao 1 Tradugao 2
I |

Sintese das tradugdes

Retrotradugéo ou Retrotradugéo ou
backtranslation backtranslation

Comissédo de especialistas
(validade de conteudo)

Pré-teste (n = 5)

!

Submisséo dos documentos
para apreciagao dos
autores do instrumento

!

Versao da escala PaPaS adaptada culturalmente

!

Selecgao da amostra
para teste
(n = 46)

I

Aplicacédo dos questionarios
aos médicos e enfermeiros

!

Analise estatistica dos dados

I

Versao validada da escala PaPaS

Figura 2 — Fluxograma de procedimentos adotados: traducdo, adaptagado cultural e de validagédo da escala PaPaS
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portuguesa da escala PaPaS obteve a sua aprovagao.
Apresenta-se no fluxograma a descricdo do processo
de acordo com adaptagéo de Beaton et al (Fig. 2)."

Fase 2: propriedades psicométricas da escala (vali-
dacgéo da escala)

A versao final adaptada do questionario foi aplicada
com uma introducéo descritiva do objetivo do estudo. Os
principios éticos foram respeitados, foi garantida a confi-
dencialidade, todos participaram de forma intencional e ndo
houve custos nem prejuizos.

Participantes e critérios de legibilidade

Arecolha de dados foi realizada de outubro a novembro
de 2019. O estudo decorreu num hospital do Servigo Na-
cional de Saude com autonomia administrativa, financeira
e patrimonial.

A amostra foi ndo probabilistica, de conveniéncia, cons-
tituida por 17 pediatras e trés enfermeiros que realizaram
51 questionarios referentes a criangas/jovens com DCC. To-
dos os profissionais tinham responsabilidade assistencial e
diferenciacdo especifica na area da DCC pediatrica, e ti-
nham como lingua materna o portugués europeu. Os pro-
fissionais realizaram entre um e nove questionarios, de
acordo com as criangas que seguiam ou por cujos cuidados
eram responsaveis.

Métodos estatisticos utilizados

Os dados foram tratados e analisados estatisticamente
mediante recurso ao programa informatico Statistical Pa-
ckage for the Social Sciences (SPSS IBM® versdo 24). A
caracterizacdo demografica e clinica da amostra foi feita
com base em varios elementos de estatistica descritiva
conforme apropriado'®?': frequéncia (n), percentagem (%),
média, mediana, desvio padréo (SD), valor minimo (min.) e
maximo (max.).

A anadlise de consisténcia interna®*?’ foi verificada uti-
lizando o coeficiente alfa de Cronbach?® e a correlagédo
item-total corrigida. Neste estudo, foram definidos como
adequados os valores de alfa de Cronbach superiores a
0,80, e aceitaveis os coeficientes com valores entre 0,60 e
0,80.26,26,29

Avalidade da escala de medida foi verificada através de
analise fatorial confirmatéria.**” A determinagéo da valida-
de incluiu a verificagédo da significancia estatistica dos itens
(p < 0,05),*" medigao elevada das saturagées fatoriais (>
0,5), consisténcia interna e fiabilidade composta elevadas
(> 0,8),* e grande proporgao da varidncia extraida (> 0,5).%
Esta analise permitiu também avaliar a escala de medida
através de indices de ajustamento,**“*** nomeadamente o
indice absoluto (y%g.l.) (< 5), o indice de discrepancia (RM-
SEA, root mean square error of approximation) (< 0,08), o
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indice relativo (NFI, normed of fit index) (> 0,8) e o indice
comparativo (CFIl, comparative fit index) (> 0,8).

RESULTADOS
Estatistica descritiva e resultados da escala

A escala PaPaS foi aplicada a 51 criangas/jovens com
DCC (Tabela 1), com média de 11,2 anos (mediana de 10
anos), 53% do sexo feminino. Mais de metade dos diagnds-
ticos de base correspondiam a patologia do foro neurolégi-
co e doengas metabdlicas, e tinham recebido o diagndstico
no primeiro ano de vida. Quanto as categorias de necessi-
dades paliativas, 31,4% das criangas/jovens tinham patolo-
gias do grupo IV (doenga irreversivel, ndo progressiva, de
elevada morbilidade e probabilidade de morte prematura),
29,4% do grupo Il (doengas que causam morte prematura,
mas com longa sobrevivéncia se tratada) e 19,6% do grupo
| (doengas potencialmente fatais, mas curaveis) e grupo llI
(doengas progressivas, mas sem cura possivel) respetiva-
mente (Tabela 1).

Os resultados da analise descritiva das respostas aos
itens dos dominios da escala PaPaS sao apresentados na
Tabela 2.

A pontuagéo total da escala PaPaS apresentou um va-
lor médio de 17,5, com um desvio padréo de 7,4, variando
entre o valor minimo de 6 e o valor maximo de 37. A pon-
tuagcdo de cada questionario foi recodificada em niveis de
prestacédo de cuidados paliativos (Tabela 3).

Analise de consisténcia interna

Foi obtido um valor do alfa de Cronbach de 0,809. To-
dos os itens tinham um valor positivo de correlagao item-
-total (Tabela 4), sugerindo que o questionario € uma ferra-
menta unidimensional. Os testes adicionais indicaram que
os itens 2.2. e 3.2. contribuiram para que o valor do alfa ndo
seja mais elevado, e apenas o item 2.2. apresentou uma
correlagéo baixa, embora positiva (Tabela 4).

Analise fatorial confirmatoéria

Numa primeira analise, verificou-se que todas as satu-
racOes das variaveis (itens) medidas nas respetivas dimen-
sOes eram estatisticamente significativas (p < 0,05) com
valor superior ou préximo de 0,5, com excegao do item 2.2.
No entanto, a média das saturagdes fatoriais foi 0,565 (aci-
ma do limiar estabelecido). A fiabilidade composta foi 0,995
(bastante acima do limiar), e apenas o valor da proporgéo
da variancia extraida se registou um pouco abaixo do pre-
tendido, com um valor de 0,369.

Em relagdo aos indices de ajustamento, o y?/g.l. indicou
um bom ajustamento global com um valor de 2,482. Os res-
tantes indices, embora ndo se encontrassem no intervalo
pretendido, estavam proximos do limiar desejavel, sendo
que o RMSEA tinha um valor de 0,175, o NFl de 0,588 e o
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Tabela 1 — Andlise descritiva da amostra (n = 51)

Idade, média (DP); mediana [min, max]
Sexo, n (%)
Masculino
Feminino
Idade de diagnéstico (anos)?, n (%)
0 -1 anos
1 -5 anos
6 — 10 anos
11— 15 anos
Grupo de diagnéstico de patologia de base, n (%)
Neurologia
Metabodlicas
Genética
Pneumologia
Hematologia
Nefrologia
Gastroenterologia
Oncologia
Grupo de necessidades paliativas

Grupo | - Doengas potencialmente fatais, mas curaveis

Grupo Il - Doencas que causam morte prematura, mas podem ter sobrevivéncias longas se tratadas

Grupo lll - Doengas progressivas, mas sem cura possivel

Grupo IV - Doengas irreversiveis nao progressivas, que aumentam a morbilidade e probabilidade de morte

prematura

11,2 (5,1); 10 [1,0, 18,0]

24 (47,1)
27 (52,9)

26 (52,0)

17 (34,0)
6 (12,0)
1(2,0)

19 (37.3)
10 (19,6)
7 (13,7)
6 (11,8)
4(7,8)

10 (19,6)
15 (29,4)
10 (19,6)

16 (31,4)

2 um valor omisso

CFl de 0,673.

DISCUSSAO

Este estudo tem como objetivo descrever a traducéo,
adaptacéo cultural e validagado da versdo portuguesa eu-
ropeia da Pediatric Palliative Screening Scale. Este é um
instrumento dirigido a profissionais de saude que prestam
cuidados a criangas/jovens com DCC e avalia as neces-
sidades paliativas. Na literatura existem poucos estudos
sobre a aplicagdo da escala PaPaS."%'*#-*0 Esta é mais uti-
lizada em paises de lingua de expressao inglesa com nivel
de prestagdo de CPP mais evoluido.

Este trabalho foi desenvolvido num hospital que pres-
ta cuidados especializados a criangas/jovens com DCC. O
numero de profissionais envolvidos foi inferior ao nimero
de testes aplicados porque a atividade assistencial esta re-
ferenciada, concentrada e limitada a profissionais especifi-
Ccos.

A amostra de criangas/jovens com DCC foi de pequena
dimensao e revelou diversidade etaria, o que é demonstra-
tivo das caracteristicas tipicas da populagcao de criangas/
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jovens com necessidades paliativas e que apresentam tra-
jetdrias longas e progndsticos incertos.*®

Os grupos de patologias identificados foram em 70,6%
da area da Neurologia, Metabdlicas e Genética, o que refle-
te o peso importante e o impacto destas doengas cronicas
nesta amostra e nos CPP em geral, concordantes com os
grupos de diagndsticos mais frequentes descritos na litera-
tura.'>*® Esta heterogeneidade de patologias é ainda impor-
tante para os objetivos propostos, embora ndo tenham sido
incluidas criangas com doencga oncoldgica, responsavel por
cerca de 20% a 30% de doentes pediatricos com neces-
sidades paliativas.”* O seguimento da doenga neoplasica
pediatrica em Portugal esta centrado em hospitais especifi-
cos com servico de oncologia pediatrica. Contudo, isso nao
invalida este trabalho, pois a escala foi criada para a DCC
global. A autora da escala ndo considerou este fator um
impedimento para a progressao desta investigacéo.

Em metade dos casos, a idade mais frequente de
diagndstico foi o primeiro ano de vida. Este facto demons-
tra que grande parte das patologias identificadas s&o de
origem congénita, com manifestagdes clinicas neste periodo
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Tabela 2 — Analise descritiva das respostas aos dominios da escala PaPaS (n = 51)

Dominio 1. Trajetéria da doenga e impacto nas atividades da vida diaria da crianga/jovem

1.1. Trajetdria da doenga e influéncia nas atividades diarias da crianca/jovem (comparagao com a faixa etaria da crianga/jovem
referente as Ultimas 4 semanas), n (%)

Estavel 15 (29,4)

Deterioracao lenta sem impacto nas atividades diarias 8 (15,7)

Instavel e com impacto nas atividades diarias e restricdo 14 (27,5)

Deterioragao significativa com restricdo grave das atividades 14 (27,5)
1.2. Aumento do n° de internamentos hospitalares (> 50% em 3 meses, comparado com periodos anteriores), n (%)

Nao 40 (78,4)

Sim 11 (21,6)

Dominio 2. Resultado esperado do tratamento da doencga e efeitos secundarios associados

2.1. Tratamento direcionado para a doenga (n&o diz respeito ao tratamento de complica¢des relacionadas com a doenga, como ex.:
dor, dispneia ou fadiga), n (%)

E curativo 3(5,9)

Controla a doencga e prolonga a vida com boa QDV 13 (25,5)
Nao cura nem controla doenga, mas efeito positivo na QDV 24 (47,1)
N&o controla a doenga e ndo tem efeito na QDV 11 (21,6)

2.2. Efeitos secundarios do tratamento (incluindo impacto na familia e no doente, por ex.: internamentos na perspetiva do doente ou
familia), n (%)

Nenhum ou ligeiros 12 (23,5)
Ligeiros 15 (29,4)
Moderados 19 (37,3)
Graves 5(9,8)

Dominio 3. Sinais/sintomas e problemas

3.1. Intensidade de sinais/sintomas e/ou dificuldade no controlo destes (nas ultimas 4 semanas), n (%)

Assintomatico 3(5,9)
Sinais (s)/Sintoma(s) é(séo) ligeiro(s) e facil(eis) de controlar 9(17,6)
Qualquer sinal/sintoma é moderado e controlavel 17 (33,3)
Qualquer sinal/sintoma é grave ou dificil de controlar 22 (43,1)
3.2. Intensidade de sinais/sintomas e/ou dificuldade no controlo destes (nas ultimas 4 semanas), n (%)
Ausente 20 (39,2)
Ligeiro 17 (33,3)
Moderado 8 (15,7)
Significativo (grave) 6 (11,8)
3.3. Disturbios psicolégicos (stress) dos pais ou familia relacionados com os sinais/sintomas e sofrimento da crianga
Ausente 2(3,9)
Ligeiro 11 (21,6)
Moderado 16 (31,4)
Significativo (grave) 22 (43,1)

Dominio 4. Preferéncias/necessidades do doente ou pais
Preferéncias do profissional de saude

4.1. O doente/Os pais deseja(m) receber cuidados paliativos ou expressa(m) necessidades similares aos cuidados paliativos, n (%)

Nao 14 (27,5)

Sim 37 (72,5)
4.2. O profissional ou a sua equipa sente(m) que este doente beneficiaria de cuidados paliativos, n (%)?

N&o 4 (28,6)

Sim 10 (71,4)

Dominio 5. Esperanca de vida

5.1. Estimativa da esperanca de vida, n (%)

Varios anos 35 (68,6)

Entre meses a 1 - 2 anos 12 (23,5)

Entre semanas a meses 2(3,9)

Entre dias e semanas 2(3,9)
5.2. “Ficaria surpreendido se esta crianga morresse repentinamente no prazo de seis meses?”, n (%)

Sim 24 (47,1)

Nao 27 (52,9)

2 n = 14. QDV: qualidade de vida
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Tabela 3 — Resultados e distribuicdo por nivel de cuidados (n = 51)

Escala PaPaS, média (DP) - mediana [min, max]

Nivel de cuidados, n (%)
Avaliagéo (< 10)
Explicar objetivos dos cuidados paliativos (> 10 e < 15)
Preparar inicio de cuidados paliativos (> 15 e < 25)

Iniciar cuidados paliativos (> 25)

17,5(7,4)- 16 [6,0, 37,0]

8 (15,7)
13 (25,5)
20 (39,2)
10 (19,2)

associadas a sintomas complexos de dificil gestédo e que
obrigam a uma abordagem diagnéstica precisa.

Em relagéo as categorias de patologias com necessi-
dades paliativas, a distribuicdo também foi heterogénea,
sendo as categorias Il (29,4%) e IV (31,4%) as mais fre-
quentes. Estas categorias de patologias com necessidades
paliativas sdo aquelas que atingem maior tempo de so-
brevivéncia e maior prevaléncia: no grupo Il a morte pode
acontecer entre a segunda e terceira década de vida e no
grupo IV a morte surge habitualmente na segunda década
de vida. No grupo | e lll, a mortalidade é mais precoce,* '
pelo que a prevaléncia foi menor, como descrito na literatu-
ra.

A analise estatistica descritiva das respostas aos itens
da escala PaPaS identificou a auséncia da necessidade
significativa de internamentos nos ultimos trés meses. Em
cerca de dois tergos dos casos a terapéutica instituida nao
curou nem controlou a doenga. A influéncia dos efeitos se-
cundarios do tratamento na crianga/jovem e na familia foi
maioritariamente ligeira a moderada, o que representa um
provavel viés na apreciagao do profissional de saude e des-
valorizagdo do impacto das intervengdes terapéuticas. O
controlo sintomatico foi insuficiente em 43,1% dos casos. O
impacto psicolégico para as criangas/jovens foi baixo, uma
vez que a maior parte dos doentes apresentavam doen-
¢as neurometabdlicas que cursam com défice cognitivo e

Tabela 4 — Correlagao item-total e efeito da eliminagdo de cada
item: escala PaPaS

Correlagao item-total Alfa de Cronbach

Sucetee corrigida sem o item
1.1. 0,723 0,763
1.2. 0,458 0,795
2.1. 0,389 0,801
2.2. 0,063 0,828
3.1. 0,797 0,758
3.2. 0,292 0,811
3.3. 0,500 0,791
41. 0,414 0,806
4.2. 0,351 0,804
5.1. 0,648 0,782
5.2. 0,677 0,779
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dificuldade de percecao dos efeitos psicoldgicos. A reper-
cussdo psicolégica sobre os pais foi muito significativa e
causadora de grande sofrimento. Noventa e dois por cento
das respostas revelaram o beneficio da integragéo destas
criangas na tipologia dos CPP. Quanto a esperanca de
vida, em cerca de dois tergos das respostas era esperado
uma sobrevivéncia de varios anos. Mas a possibilidade de
morte inesperada baseada na ‘pergunta surpresa’ (“Ficaria
surpreendido se esta crianga morresse repentinamente no
prazo de 6 meses?”) foi percetivel em metade da amos-
tra. Este facto demonstra e reforga que estas criangas com
DCC tém longas sobrevivéncias e que a referenciagéo e
integracao na tipologia dos CPP deve ser precoce e atem-
pada.

A pontuacgao total da escala PaPaS permitiu classificar
e estruturar o nivel de cuidados a implementar em cada
crianca com DCC. Nesta populagéo, 84,4% dos doentes
tinham indicagdo para serem referenciados a uma equipa
de CPP, e cerca de 60% necessitavam de um acompanha-
mento estruturado e integrado por uma equipa diferenciada
em CPP. Estes resultados reforcam a necessidade urgente
da criagdo de equipas de cuidados paliativos pediatricos
em todos os servigos pediatricos portugueses.

A escala PaPaS é uma escala ordinal constituida por 11
itens organizados em cinco dominios. Na analise de con-
sisténcia interna obteve-se um valor do alfa de Cronbach
de 0,809 (superior ao limiar determinado), e todos os itens
obtiveram valores positivos de correlagdo item-total, pelo
que podemos considerar o questionario como adequado e
unidimensional (as 11 variaveis mediram de forma aceitavel
uma unica dimenséo: a escala PaPaS). Os testes adicio-
nais sugerem que a remogao do item 2.2. pode levar a uma
maior consisténcia interna, sendo que apresenta uma cor-
relacao item-total baixa. Este item tenta capturar os ‘efeitos
secundarios do tratamento’. A sua eliminagéo poderia tor-
nar o questionario mais consistente no contexto portugués.
No entanto, outros critérios tém de ser considerados, tais
como a relevancia do item e a consisténcia da escala com a
verséo original. Além disso, a eliminagéo do item 2.2. resul-
taria na perda da sua informagéao, o que nao é compensado
por nenhum outro item.

Na analise fatorial confirmatéria foram também obtidos
os valores dos indices de saturacao fatorial, fiabilidade
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composta e proporgao da variancia extraida que sdo com-
pativeis com uma escala de medida de validade conver-
gente. Relativamente aos indices de ajustamento, o x%g.l.
indica claramente um bom ajustamento global e, ainda que
os restantes indices nao se encontrem no intervalo preten-
dido, os resultados obtidos permitem ter confianga na qua-
lidade de ajustamento.

O conjunto dos resultados obtidos permitiu concluir que,
globalmente, os itens s&o significativos, consistentes, apre-
sentam validade convergente, e que 0 modelo tem um bom
ajustamento global.

Limitagcao

Como principal limitagdo desta avaliagdo realgamos a
falta de validagéo do item “2.2. Efeitos secundarios do tra-
tamento (incluindo impacto na familia e no doente, por ex.:
internamentos na perspetiva do doente ou familia)” desta
escala. Apos contato com os profissionais responsaveis
pelo preenchimento do questionario conclui-se que este
item pode ndo estar suficientemente claro e explicito, tendo
suscitado duvidas na sua resposta. Shong' propde uma
modificacdo desta questdo para: “Sobrecarga direta da
propria doenga e do tratamento (frequéncia e capacitagéao,
exemplo: efeitos secundarios, internamentos e consequén-
cias para o doente)”. Outros possiveis fatores para a nao
validagéo deste item s&o a reduzida dimenséo unicéntrica
da amostra, escassa formagao e percegao dos profissio-
nais em CPP, e discrepancia das necessidades paliativas
na otica do profissional versus avaliagcdo de necessidades
junto das criangas/jovens e suas familias.

Os autores ja reformularam o item apds avaliagéo e
consenso de varios especialistas e propdem-se realizar um
estudo multicéntrico nacional. O objetivo desse estudo sera
caracterizar as necessidades paliativas da populagéo pe-
diatrica portuguesa e utilizar a escala na avaliagao da con-
tinuidade de cuidados nas criangas ja referenciadas a equi-
pas de CPP."**° A aplicagdo desta escala também podera
ter relevancia noutros contextos clinicos, nomeadamente
ao nivel dos cuidados de saude primarios.*°

CONCLUSAO

A escala PaPasS foi traduzida e adaptada para a versao
portuguesa europeia. O conjunto dos resultados obtidos na
versao portuguesa desta escala permitem considerar, apos
analise de consisténcia interna, que é adequada aos da-
dos analisados. Os valores de correlagao item-total indicam
que as 11 variaveis mediram com boa fiabilidade e de forma
unidimensional a escala PaPaS. O conjunto dos resultados
obtidos desta versado portuguesa permitem concluir que os
itens sdo globalmente significativos, consistentes, apresen-
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tam validade convergente, e que o modelo tem um bom
ajustamento global. Em suma, este trabalho legitima a utili-
zacao da escala PaPaS no contexto portugués.

Este trabalho é pioneiro na avaliacdo de necessidades
de CPP em Portugal e a sua divulgagédo contribuira para
que as criangas/jovens portugueses com DCC e necessi-
dades paliativas possam ser referenciados de forma mais
precoce aos CPP.
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ABSTRACT
Introduction: Genetic causes are responsible for half of the cases of hearing loss, most of them being the result of non-syndromic genetic changes
resulting from autosomal recessive inheritance. Parental consanguinity might be an indicator to consider in the diagnosis of these cases. The aim of this
study was to assess its importance as a risk factor for childhood hearing loss.
Material and Methods: A retrospective cohort study conducted in a district hospital, between 2014 and 2018. We included all live births born during this
period and excluded those with risk factors for childhood hearing loss other than parental consanguinity and those without hearing screening. We formed
two study groups: newborns with parental consanguinity and newborns without risk factors. All the participants underwent hearing screening with the
primary outcome of this study being the result of the screening. Those with a not normal result or with parental consanguinity also underwent diagnostic
audiological evaluation.
Results: Among 8513 live births, we studied 96 newborns with first-degree parental consanguinity and 96 newborns without risk factors. We found a
statistically significant difference (p = 0.007) between the groups, with a ‘refer’ screening result rate of 24% in the group with parental consanguinity and
9.4% in the group without risk factors. We diagnosed one case of sensorineural hearing loss and another of mixed hearing loss in the first group and
none of these cases in the second.
Conclusion: Parental consanguinity was associated with a higher risk of a refer screening result in newborns, which suggests the need to consider this
as a risk factor for childhood hearing loss.
Keywords: Consanguinity; Deafness/congenital; Hearing Loss/etiology; Hearing Loss, Sensorineural/etiology; Infant, Newborn; Neonatal Screening;
Parents

RESUMO
Introdugao: A etiologia genética é responsavel por metade dos casos de surdez, a maioria fruto de alteracdes genéticas ndo-sindrémicas decorrentes
de heranca autossomica recessiva. A consanguinidade parental constitui um possivel indicador a considerar para o diagnéstico destes casos, pelo que
este estudo pretende avalia-la como fator de risco para a surdez infantil.
Material e Métodos: Estudo de coorte retrospetivo realizado de 2014 a 2018 num hospital distrital. Incluimos todos os nados-vivos nascidos neste
periodo, sendo excluidos aqueles com outros fatores de risco para surdez infantil (que ndo a consanguinidade parental) e aqueles sem rastreio audi-
tivo. Formamos dois grupos de estudo: recém-nascidos com consanguinidade parental e recém-nascidos sem fatores de risco. Todos os participantes
realizaram rastreio auditivo, sendo o seu resultado o outcome primario do estudo. Aqueles com resultado anormal ou com consanguinidade parental
efetuaram ainda avaliacéo audioldgica diagnéstica.
Resultados: Entre os 8513 nados-vivos, estudamos 96 recém-nascidos com consanguinidade parental em primeiro grau e 96 recém-nascidos sem
fatores de risco. VerificAmos uma diferenga estatisticamente significativa (p = 0,007) entre os grupos relativamente aos resultados do rastreio auditivo,
tendo-se detetado uma taxa de refer de 24% no grupo com consanguinidade parental e de 9,4% naquele sem fatores de risco. Diagnosticdmos um caso
de surdez sensorioneural e outro de surdez mista no primeiro grupo e zero destes casos no segundo.
Conclusao: A consanguinidade parental associou-se a um risco significativamente superior de resultado refer no rastreio auditivo de recém-nascidos
com consanguinidade parental e sugere a necessidade de considerar este critério como um fator de risco para surdez infantil.
Palavras-chave: Consanguinidade; Pais; Perda Auditiva/etiologia; Perda Auditiva Neurossensoria/etiologia; Rastreio Neonatal; Recém-Nascido; Sur-
dez/congénita

INTRODUCTION
Hearing plays a crucial role in an individual's ability —prevalence of infectious diseases as a result of vaccina-
to communicate and interact socially. As a consequence, tion.’

hearing loss can have a decisive impact on quality of life."
It is currently recognised that around 50%" of all cases of
hearing loss have a genetic cause. Moreover, this percent-
age increases to 70% if we consider only the congenital
cases and may become even higher due to the decreased

Genetic hearing loss may present early in life or have a
late onset and may be syndromic (30%) or non-syndromic
(70%)."? Of the non-syndromic cases, 80% are the result
of autosomal recessive inheritance and in these situa-
tions, there is no parental history of the disease.'* Because
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consanguineous parents are more likely to be homozygous
for the same trait, parental consanguinity is an important
clue to the possibility of recessive inheritance of a condi-
tion.® Several studies have reported a higher incidence of
autosomal recessive diseases in consanguineous families,
and there is also data suggesting that profound hearing loss
is more prevalent in countries where consanguineous mar-
riages are common.'® These types of marriages are com-
mon practice in many Asian, African and South American
communities. In Portugal, the Romani communities also
present important consanguineous relationships.?® Con-
sanguinity can be defined by marriages between second
or closer cousins.” Its effect depends on the degree of kin-
ship between the parents: first cousins have a higher risk
of disease than second cousins and more distant kinship
relationships have a risk of genetic defects close to that of
the general population.*

Hearing loss affects one to three per 1000 newborn ba-
bies (NB) with no known risk factors and 20 to 40 per 1000
NB with risk factors.” Currently, the risk factors specified in
Portugal’s Rastreio Auditivo Neonatal Universal (RANU -
the Infant Hearing Loss Screening and Intervention Group)
and international guidelines (the Joint Committee on Infant
Hearing) that may be suggestive of genetic inheritance are
family history of hearing loss in childhood, the presence of
craniofacial anomalies or genetic syndromes associated
with hearing loss.”® It is therefore inferred that children with
no family history of hearing loss or syndromic stigma are
classified as not being at risk when they may, in fact, have
an increased susceptibility for hearing loss if their parents
are consanguineous. As such, given the current absence
of genetic screening tests, it becomes important to identify
other conditions (in addition to those currently recognised)
that may effectively be risk factors for a genetic cause.

Following the empirical notion that a significant number
of diagnosed cases of hearing loss were associated with a
history of parental consanguinity, the coordinating team of
RANU at Centro Hospitalar do Baixo Vouga (CHBV), a level

Il public hospital in Aveiro, Portugal, started to include first-
degree parental consanguinity as a risk factor for hearing
loss since 2013. In addition, we also conducted a parallel
study between 2014 and 2018 regarding the RANU results
at the CHBV that suggested first-degree parental consan-
guinity was the most frequently observed risk factor in chil-
dren diagnosed with sensorineural hearing loss.

As we are unaware of the existence of national studies
in this context, the aim of this study was to assess whether
the history of first-degree parental consanguinity was asso-
ciated with a higher risk of hearing loss in the population of
the Aveiro region in Portugal.

MATERIAL AND METHODS

We conducted a retrospective cohort study at the CHBY,
the main public hospital in the Aveiro region, in Portugal,
between 2014 and 2018. We included all live births born
in this hospital between the 1%t January 2014 and the 31%
December 2018. To avoid biasing the results, we excluded
all those who presented risk factors® for hearing loss (Table
1) other than first-degree parental consanguinity as well as
those who did not undergo any hearing screening test.

For the purposes of this study, and taking into account
our clinical experience, we defined exposure as the exis-
tence of a history of first-degree parental consanguinity,
i.e., parents in a relationship with first cousins or closer. We
consecutively selected all NB with this condition in order to
establish the group of exposed NBs. For each NB included
in this group a NB with no known risk factors was randomly
selected to establish the non-exposed group. Information
regarding the existence or not of first-degree parental con-
sanguinity and the remaining risk factors was obtained
through the systematic survey of all mothers, carried out by
the paediatrician responsible for each NB.

All NBs underwent neonatal hearing screening. The
result of each screening test was defined as ‘pass’ (no
changes in both ears) or ‘refer’ (with changes in one or both
ears). The screening method used was evoked acoustic

Table 1 — Risk factors for hearing loss incorporated in the exclusion criteria

Risk factors for hearing loss

Family history of hearing loss in childhood
Prematurity < 32 weeks gestation
Birth weight < 1500 g

Apgar score of 0 — 4 at the first minute or 0 — 6 at the fifth minute of life

Craniofacial malformations or stigma associated with hearing loss

Congenital infection (toxoplasmosis, rubella, cytomegalovirus, herpes and syphilis)

Neonatal sepsis/meningitis and/or taking ototoxic medicines for five or more days

Hyperbilirubinemia (serum levels indicating the need for exsanguineous transfusion)

Intracranial haemorrhage

Hospitalisation for more than 48 hours and mechanical ventilation in Intensive Care Unit
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otoemissions using a Natus® MADSEN AccuScreen de-
vice. NBs with a first ‘refer’ screening result were sent to
a second screening evaluation using the same technique
and device. All children that repeated screening were, as
recommended, tested in both ears. Apart from the screen-
ing test and regardless of the results, NBs belonging to the
exposed group were referred for diagnostic audiological as-
sessment. This evaluation included a RANU consultation
which comprised both an otorhinolaryngological medical
assessment and a diagnostic test using the auditory brain-
stem potentials method (performed with an Interacoustics
Eclipse EP25 device from Interacoustics®). Furthermore,
NBs in the non-exposed group (without risk factors) were
only referred for this assessment in case of a ‘refer’ in two
screening tests. All screening and diagnostic tests were
carried out by one of two audiologists with experience of
pediatrics, in a dedicated room and in spontaneous sleep.
All devices were calibrated annually by the representative
companies.

We defined as primary outcome the result of the first
screening test of each NB and as secondary outcomes the
results of the second screening and the diagnostic tests.
In order to detect a relative risk (RR) of three for a ‘refer’
screening result, assuming a frequency of 10% in the non-
exposed population, with a confidence interval of 95% and
a test power of 80%, we calculated that we would need a
sample size of 59 participants in each group. This calcula-
tion was performed using the EpiTool online for sample size
calculation for descriptive and analytical studies.

Data were collected through consultation and retro-
spective review of the electronic medical records in the
database of the Plataforma Online de Rastreio Auditivo
Neonatal Universal (Universal Newborn Auditory Screen-
ing Online Platform) created at the CHBV, which includes
clinical information and data from all hearing assessments
(screening and diagnostic) of all NBs born in this hospital.
This platform was authorized by the Comissédo Nacional
de Prote¢do de Dados (National Data Protection Commis-
sion) and won a Boas Praticas em Saude (Best Practices in
Health) award. The study protocol received clearance from
the Ethics Committee and the Data Protection Officer of the
CHBV with the reference number 26-01-2022/CES. Col-
lected data included demographic and clinical data such as
gender, gestational age, type of delivery, birth weight, risk
factors, audiological screening results, diagnostic audiologi-
cal evaluation results and the age of the NB on the date of
each evaluation. Each participant was monitored from birth
to the date of the last screening assessment or, whenever
necessary, diagnostic assessment in a RANU consultation.
Considering the period of the study, NBs were followed for a
maximum of five years for the development of hearing loss.

In the descriptive analysis we used the mean and stan-
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dard deviation (SD) to characterise normally distributed
quantitative variables and the median and the interquar-
tile range (IQR) to describe quantitative variables without
normal distribution. To assess the normality of distributions
we resorted to the analysis of Kolmogorov-Smirnov test.
Qualitative variables were expressed as absolute number
and percentage. For the inferential analysis of continuous
variables, we used the f test for independent samples or
the Mann-Whitney U test, as applicable. For the analysis
of categorical variables, we used the chi-square test. We
defined as statistically significant a p value less than 0.05
for all tests performed. The data analysed was entered into
Microsoft Excel® and statistical analysis was performed us-
ing IBM® SPSS® Statistics, version 27.0, for Mac®.

RESULTS

During the study period, we found 115 cases of first-
degree parental consanguinity, among 8513 live births,
which translates into a prevalence rate of 1.4% during the
five-year period under analysis. Nineteen NBs were ex-
cluded from the study: 14 due to a family history of hearing
loss; one due to an Apgar score of six at the fifth minute of
life associated with craniofacial malformation; two due to
the administration of ototoxic medicines for more than five
days; one due to intracranial haemorrhage; and one due
to the absence of screening tests. Therefore, we included
a total 192 children: 96 NBs with first degree parental con-
sanguinity, constituting the exposed group, and 96 NBs with
no risk factors, constituting the non-exposed group. The re-
sults of the assessment of each group are summarised in
Table 2. The birth weight variable had a normal distribution
(p = 0.200). The gestational age, age at the date of the first
screening and the age at the date of the second screening
did not follow a normal distribution (p < 0.001).

In the group of NBs without risk factors there was a pre-
dominance of male children (57.3%) while in the exposed
group there was a majority of female children (51%). The
mean birth weight was 3163.9 g (SD 425.2) in the non-
exposed group and 3139.2 g (SD 493.0) in the exposed
group. The median gestational age was 39 weeks (IQR 38
—40) in those without risk factors and 38 weeks (IQR 37 —
39) in the group with parental consanguinity. In both groups,
there was a predominance of eutocic deliveries (63.5% in
the non-exposed group and 50% in the exposed group) and
vaginal delivery using forceps was more frequent (11.7%)
than delivery using suction (7.4%) in the exposed group.

In the group of NBs without risk factors there was a ‘re-
fer’ rate of 9.4% in the first screening while in the exposed
group this percentage was 24%. In the non-exposed group,
there was a predominance of right ear ‘refer’ results (3.1%
in the left ear vs 7.3% in the right ear) while in the exposed
group this percentage was overlapping (18.8% in the left
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Table 2 — Demographic and clinical characteristics of the study groups (n = 192)

Non-exposed Group

Exposed Group

(no risk factors) (first-degree parental consanguinity) BEE
Gender 96 96 0.2472
Female 42.7% 41 51.0% 49
Male 57.3% 55 49.0% 47
GA (weeks) 39 (IQR, 38 —40) 94 38 (IQR, 37 - 39) 94 0.107¢
Type of birth 96 94 0.0172
Eutocic 63.5% 61 50.0% 47
Caesarean section 14.6% 14 30.9% 29
Forceps 7.3% 7 11.7% 11
Suction cup 14.6% 14 7.4% 7
Weight (grams) 3163.9 (BW, 425.2) 94 3139.2 (BW, 493.0) 94 0.712°
First screening 96 96 0.0072
‘Pass’ 90.6% 87 76.0% 73
‘Refer’ 9.4% 9 24.0% 23
First screening LE 96 96 <0.001=
‘Pass’ 96.9% 93 81.3% 78
‘Refer’ 3.1% 3 18.8% 18
First screening RE 96 96 0.029°
‘Pass’ 92.7% 89 82.3% 79
‘Refer’ 7.3% 7 17.7% 17
Age at first screening (days) 2(IQR, 2-3) 96 2(IQR,2-4) 96 0.322¢
Second screening 9 22 <
‘Pass’ 88.9% 8 81.8% 18
‘Refer’ 11.1% 1 18.2% 4
Age at second screening (days) 19 (IQR, 16 — 33) 8 33 (IQR, 24 - 54) 22 d
Diagnostic assessment 1 36 d
Normal 0% 0 58.3% 21
Conductive HL 100% 1 36.1% 13
Sensorineural HL 0% 0 2.8% 1
Mixed HL 0% 0 2.8% 1

SD: standard deviation; IQR: interquartile range; LE: left ear; RE: right ear; a: chi-square test; b: t-test for independent samples; c¢: Mann-Whitney U test; d: variables with an insufficient

number of cases for a reliable inferential analysis to be carried out; HL: hearing loss

ear vs 17.7% in the right ear). In both groups the median
age at first screening was two days. Of the ‘refer’ NBs in
the first screening, all those belonging to the group with-
out risk factors underwent a second screening in which a
‘refer’ result rate of 11.1% was found. In the group of NBs
with first degree parental consanguinity there was one NB
who missed this assessment and a ‘refer’ rate of 18.2% was
found. The median age at the date of the second screening
was 19 days for the group of non-exposed and 33 days for
the group of exposed NBs.

The diagnostic assessment in the group of NBs without
risk factors was only carried out in the one child who pre-
sented ‘refer’ in two screening tests and in whom conduc-
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tive hearing loss was detected. In the group of NBs with first
degree parental consanguinity, there was a 62.5% rate of
absenteeism in the diagnostic assessment and this analysis
was only carried out in 36 children. Most of these children
presented normal results (58.3%), with one case of senso-
rineural hearing loss and one case of mixed hearing loss.
There were no statistically significant differences regard-
ing gender, birth weight, gestational age or age at the date
of the first screening. On the contrary, regarding the type of
delivery, the difference between the groups was statistically
significant (p = 0.017). A statistically significant difference
was also found in the results of the first screening, both
when considering the overall screening result (p = 0.007)
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and when analysing the result separately for each ear (p <
0.001 for the left ear; p = 0.029 for the right ear). As for the
results of the second screening, the age of each child at the
time of the screening and the diagnostic assessment, it was
not possible to carry out an inferential analysis, as we did
not have a minimum sample size to allow for reliable statisti-
cal tests.

As for measures of association and impact, we calcu-
lated a relative risk of 2.6 (95% CI, 1.2 — 5.2) for a ‘refer’
result at first screening in the group of NB with first-degree
parental consanguinity, an attributable risk of 61% and a
number required to cause harm of 9.

DISCUSSION

This study found that having first degree parental con-
sanguinity was associated with a three times higher risk of
having a ‘refer’ hearing screening result compared to chil-
dren without risk factors. When we analysed the proportion
of screenings attributable to consanguinity, we found that
first degree parental consanguinity accounted for 61% of
the risk of a ‘refer’ result, meaning that if this factor did not
exist, this risk would decrease by 61%. We also determined
that, for every nine NBs with first degree parental consan-
guinity, there was an additional case of a ‘refer’ result in
the screening. No other studies were found with a similar
design analysing the results of screening between consan-
guineous children and those without risk factors.

While hearing screening does not guarantee the di-
agnosis of hearing loss and, therefore, does not establish
a direct relationship between its result and diagnosis, we
estimate that a higher number of ‘refer’ screening results
corresponded to a higher risk of hearing loss. The fact that
the CHBV is a district hospital and, as such, serves a small
population, limits the number of diagnosed cases of hear-
ing loss. This reality made it impossible for us to carry out
a cohort study with the results of a diagnostic audiological
assessment instead of screening results as the outcome. A
national multi-centre study could have overcome this limita-
tion. Still, several reports in the literature suggest that first-
degree parental consanguinity is associated with a higher
risk of sensorineural hearing loss. Almazroua et al found a
3.5 times higher risk of sensorioneural hearing loss in con-
sanguineous marriages than that non-consanguineous.®
Some authors investigated the cause of this association
and Kavitha et al performed a prospective MRI study that
suggested that genetic defects resulted in a cochlea with
normal morphology but abnormal function.”® A study car-
ried out in Qatar, a country with one of the highest rates of
consanguinity in the world, showed a strong correlation be-
tween parental consanguinity and hearing loss.* In a study
from Pakistan, a country with a high rate of consanguin-
ity, there was a positive association between consanguinity
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and profound sensorineural hearing loss.? A study in Oman,
a Middle Eastern country, showed an association between
the incidence of severe hearing loss and consanguine-
ous marriages.'" These reports appear not only in Middle
Eastern countries but also in European countries. Although
consanguineous marriages are not culturally frequent in the
West, globalisation and migration give rise to small commu-
nities in which consanguinity is a frequent practice."'?

In this context, a study has shown that the prevalence
of hearing loss in British children of Bangladeshi origin is
at least 2.3 times higher than the British average, with con-
sanguinity contributing towards the increase in prevalence
along with other environmental factors.'? The results pre-
sented in different studies are so relevant that a Belgian
guideline developed by consensus of several experts sug-
gests not only screening but also diagnostic audiological
assessment during the neonatal period for this group of chil-
dren.” In Portugal, parental consanguinity is still an existing
practice, in particular within the Romani community.®

In our study, first-degree parental consanguinity showed
a prevalence rate of 1.4% in the studied population. In an-
other study carried out in parallel at the CHBYV, first-degree
parental consanguinity was the third most common risk
factor among children with risk factors for hearing loss, the
second most frequent risk factor in children referred at the
first hearing screening and the one most that was found
more often in the group of children diagnosed with senso-
rineural and mixed hearing loss (two had parental consan-
guinity, two had family history and two had both). We thus
perceive that although it is not a common practice in Portu-
gal, parental consanguinity has a significant impact on the
population of the Aveiro region.

Our study used a non-random sampling for the estab-
lishment of the group of NBs with parental consanguinity.
However, what could be seen as a limitation turned out to
be an advantage, since the use of a consecutive sample en-
sured the selection of all cases of consanguinity throughout
the study period, which meant a representative sample of
the population being studied and contributing to the inter-
nal validity of the study. The comparison of consanguine-
ous children with others without risk factors also minimised
the risk of bias. Collectively, the performance of screening
and diagnostic tests by an experienced paediatric audiolo-
gist helped to limit the number of false-positive screening
results but we can not rule out the risk of bias because they
knew which NBs had risk factors for hearing loss. The ho-
mogeneity between the groups in terms of gestational age,
birth weight and age at the time of screening reinforces their
comparability. As for the statistically significant differences
between the groups regarding the type of delivery, some
authors suggest that caesarean deliveries are associated
with a higher risk of referral for screening due to greater
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fluid retention in the ear, although others suggest that these
differences are related to the timing of the screening.”>'¢ In
our study the median age at first screening was the same
between the two groups so the differences do not correlate
with this fact. As far as variation in screening results and
diagnosis according to the use of forceps or suction is con-
cerned, we found no data in the literature to suggest differ-
ences in outcomes.

As for the rate of absenteeism regarding diagnostic au-
diological assessment found in the group of NBs with pa-
rental consanguinity, we noticed that it is higher than the
already significant absenteeism rate detected in our hospi-
tal (62.5% vs 44.56%). This fact may be due to a reduced
perception by parents of the harmful effects of consanguin-
ity, and the association between parental consanguinity and
illiteracy. This knowledge highlights the importance of pa-
rental education on this issue." """

CONCLUSION

Children with first degree parental consanguinity had a
three times higher risk of having a ‘refer’ hearing screen-
ing result which probably corresponds to a higher risk of
hearing loss. Knowing this, we intend to draw attention to
the evidence suggesting a significant association between
parental consanguinity and the prevalence of childhood
hearing loss. Failure to consider this criterion as a risk fac-
tor may lead us to include children with increased risk of
hearing loss in a non-risk group, limiting not only the type
of assessment performed but also the observation of these
children. Further national studies are necessary in order to
confirm the cost-effectiveness of considering this criterion
as a risk factor in Portugal. Regarding the practice at our
hospital center, given the data collected, it seems prudent to
maintain first-degree parental consanguinity as a risk factor
for hearing loss.
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ABSTRACT
Introduction: An out-of-season increase in respiratory syncytial virus (RSV) incidence was observed in Portugal from June 2021 onwards, revealing a
continuing surge in cases throughout 2021/2022 autumn/winter. We aimed to describe this out-of-season epidemic and define its epidemic period, by
analysing RSV incidence from week 40 of 2020 (2020-W40) to week 18 of 2022 (2022-W18).
Material and Methods: Surveillance data on weekly RSV laboratory confirmed cases, in Portugal, was used to monitor RSV incidence using CUSUM
test methodology for count data.
Results: In 2021-W23, the CUSUM score identified a significant increase in the risk of RSV. By that time, the percentage of RSV positive tests rose
from 1% in 2021-W22 (3/265) to 6% in 2021-W23 (18/298). Despite a sharp decrease in RSV incidence on 2021-W33 and on 2022-W02, the CUSUM
score stayed over the limit up to 2022-W07, indicating that the RSV activity remained at an epidemic level. Distinct peaks of RSV cases were observed
between 2021-W30 and 2021-W32 (average of 77 RSV cases per week) and between 2021-W39 and 2021-W41 (average of 79 RSV cases per week)
with positivity rates around 60%.
Conclusion: An out-of-season RSV epidemic was identified, with a longer epidemic period compared with previous seasons. Possible reasons include
relaxation of COVID-19 physical distancing measures and a greater proportion of population susceptible to disease. As several factors may change the
pattern of RSV activity, countries should implement year-round surveillance RSV surveillance systems. These findings might have an impact on public
health planning regarding future RSV surges, namely, on the palivizumab prophylaxis period for high-risk infants.
Keywords: Child; Palivizumab; Respiratory Syncytial Virus Infections/epidemiology; Respiratory Syncytial Virus Infections/prevention and control; Res-
piratory Syncytial Virus, Human

RESUMO
Introdugao: A partir de junho de 2021, registou-se um aumento na circulacéo do virus sincicial respiratério (VSR) em Portugal, continuando a observar-
-se um elevado numero de casos ao longo do outono/inverno de 2021/2022. O objetivo deste estudo foi descrever esta epidemia fora de época e definir
a sua duracao, analisando a incidéncia deste virus desde a semana 40 de 2020 (2020-40) até a semana 18 de 2022 (2022-18).
Material e Métodos: O nimero semanal de casos de VSR confirmados laboratorialmente em Portugal foi utilizado para monitorizagao de incidéncia,
utilizando a metodologia de teste CUSUM para contagens.
Resultados: Na semana 2021-23, foi identificado um aumento significativo no risco de VSR, tendo a proporgéo de testes positivos aumentado de 1%
na semana 2021-22 (3/265) para 6% na semana 2021-23 (18/298). Apesar de ter sido observado um decréscimo acentuado na incidéncia de VSR nas
semanas 2021-33 e 2022-02, o score do teste de CUSUM permaneceu acima do limiar epidémico até a semana 2022-07. Foram observados picos
distintos na incidéncia de VSR entre as semanas 2021-30 e 2021-32 (média de 77 casos de VSR por semana) e entre as semanas 2021-39 e 2021-41
(média de 79 casos de VSR por semana), com taxas de positividade em torno de 60%.
Concluséo: Foi identificada uma epidemia de VSR fora de época, com um periodo epidémico superior ao observado noutras épocas de vigilancia. Entre
as razoes possiveis para esta ocorréncia inclui-se o relaxamento de medidas implementadas no @mbito do combate a pandemia de COVID-19 e uma
maior proporgéo de populacao suscetivel a doenca. Uma vez que varios fatores podem interferir na sazonalidade do VSR, recomenda-se que os paises
implementem sistemas de vigilancia ao longo de todo o ano. Estes resultados poderéo ter impacto no planeamento de medidas de saude publica em
futuros surtos de VSR, nomeadamente, no periodo de administragéo de palivizumab para prevengao de infegdo em criangas de alto risco.
Palavras-chave: Crianca; Infecgdes por Virus Respiratério Sincicial/epidemiologia; Infecgdes por Virus Respiratério Sincicial/ prevengao e controlo;
Palivizumab; Virus Sincicial Respiratério Humano
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INTRODUCTION

Respiratory syncytial virus (RSV) is considered a major
pathogen causing severe lower respiratory tract infections,
in infants and young children." In 2015, RSV was associat-
ed with 33.1 million acute lower respiratory tract infections,
3.2 million hospital admissions, and an overall mortality of
118 200 in children under five years of age worldwide."

With no existing vaccine, prevention methods include
passive immunization through the monthly administration
of the monoclonal antibody (mAb) palivizumab during the
RSV season, in the first year of life in high-risk infants.” The
IMpact-RSV study, a placebo-controlled trial conducted in
the United States, the United Kingdom and Canada, found
that palivizumab prophylaxis was associated with a 55% re-
duction in hospitalization attributable to RSV.®

Therefore, for prevention methods to be deployed ef-
fectively, an understanding of the seasonality of RSV is re-
quired. Previous studies have found that temperate coun-
tries in the Northern Hemisphere experience a distinct peak
in RSV cases per season, with the start of the RSV season
between September and January, in line with colder tem-
peratures.*® In particular, between the 2013-2014 and the
2019-2020 seasons, all RSV epidemics in Portugal that
started in December had a median epidemic duration of 10
to 11 weeks, and low or inexistent circulation was registered
in summer months.*%7

However, unlike previous seasons, and similarly to
many countries worldwide, an unprecedented low incidence
of respiratory viral infections, including RSV, was reported
during the 2020-2021 autumn/winter in Portugal.” Probable
reasons for this low incidence include viral competition and
non-pharmaceutical interventions (NPIs) implemented to
fight the COVID-19 pandemic, since March 2020.5" As
transmission pathways of RSV include aerosols, inhalation
of virus-laden liquid droplets, close contact with infected
individuals and contact with contaminated surfaces, NPIs
affecting daily activities such as stay-at-home mandates,
school closures and gathering bans would have a direct im-
pact on reducing infectious social contacts.’” On the other
hand, the high incidence of COVID-19 could induce viral
competition between SARS-CoV-2 and RSV through mul-
tiple mechanisms, such as antibody-driven cross-immunity
and a reduced susceptible pool due to isolation.”' In fact,
a change in RSV activity had already been observed during
the 2009 pandemic influenza A(H1N1), in France and Hong
Kong, thus supporting this hypothesis.'*®

From June 2021 onwards, in the setting of relaxed CO-
VID-19 measures in Portugal, an out-of-season increase in
RSV incidence was observed, revealing a continuing surge
in cases throughout the 2021-2022 autumn/winter. To our
knowledge, no study described this epidemic in Portugal,
assessed its magnitude, or discussed its implications. RSV
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surveillance data has the potential to assist informed deci-
sion-making in public health by: (1) providing baseline data
and a comprehensive assessment of the epidemics; (2) aid-
ing governments in prioritizing healthcare investments and
targeting interventions, and considering in particular that
RSV protection conferred by monoclonal antibodies or ma-
ternal immunization may be short lasting; (3) guiding health-
care services in demand-side planning; (4) aiding the phar-
maceutical industry in planning for effective RSV vaccines
and new monoclonal antibodies; (5) guiding diagnostic test-
ing and information for parents of vulnerable children.-"°
Consequently, in this context, we aimed to describe this un-
common RSV epidemic and define its epidemic period by
analysing RSV incidence from week 40 of 2020 to week 18
of 2022.

MATERIAL AND METHODS
Setting

The study was implemented in hospitals from the Por-
tuguese Laboratory Network for the Diagnosis of Influenza
Infection. The network comprises 20 non-sentinel public
hospital-based laboratories, in three mainland regional
health administrations (North, Center and Lisbon and Tagus
Valley) and the Azores Islands, and is coordinated by the
Portuguese Reference Laboratory for Influenza and other
Respiratory Virus. Every site reports RSV aggregated data
to the Portuguese Reference Laboratory for Influenza and
other Respiratory Virus on a weekly basis. The information
is collected in a standardized Excel form including the epi-
demiological week, number of tests performed, number of
positive tests and age group. In order to increase data com-
pleteness, report timings were adapted according to data
availability and to the capacity of paediatricians and labora-
tories capacity to ensure the reports.

Study population

The study population comprised children aged 0 to 4
years living in the geographically defined catchment area
of the non-sentinel hospitals (catchment population). The
catchment area of the surveillance hospitals is the area
which attracts the individuals who usually seek healthcare
at the sites when they get sick.? In order to estimate the
catchment areas and respective population, we reviewed
the hospital discharge registry database that covers all ad-
missions in public hospitals in Portugal, and for each site
we prepared a hotspot map based on the residential ad-
dress of children aged 0 to 4 years who were hospitalized
due to severe acute respiratory infections (SARI). This map
corresponded to a least of 85% SARI cases in children
aged 0 to 4 years hospitalized at each non-sentinel site,
in the years between 2018 and 2020. For each selected
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municipality within the hotspot map we computed the pro-
portion of SARI in children aged 0 to 4 years admitted by
participating hospital, among all SARI admissions in chil-
dren aged 0 to 4 years registered in the municipality. Fi-
nally, to estimate the individual contribution of each selected
municipality to the catchment population, we applied previ-
ously estimated proportions to most recent resident popula-
tion estimates for municipalities regarding children aged 0
to 4 years.”" This resulted in a total catchment population
of 187 068 individuals which corresponds to 43% of the
resident population aged 0 to 4 years in Portugal. Detailed
information on the catchment population for each non-
sentinel hospital is provided in the supplementary material
[Appendix, Fig. 1 and Table 1 (Appendix 1: https://www.
actamedicaportuguesa.com/revista/index.php/amp/article/
view/18589/15033)].

Study period

All data was updated on the 12" May 2022 and data for
the period between week 40 of 2020 (2020-W40) and week
18 of 2022 (2022-W18) (28 September 2020 to 8 May 2022)
was used as observation period for our analysis.

Testing strategy

According to the standard 19/2020 issued by the Di-
rectorate-General of Health (DGS), all children attended in
hospitals and presenting acute respiratory infection symp-
toms (acute onset of at least one of the following four re-
spiratory symptoms: cough or sore throat or shortness of
breath or coryza and a clinician’s judgment that illness is
due to infection) should be tested for SARS-CoV-2, Influ-
enza and RSV.”? The study included outpatients and in-
patients aged 0 to 4 years tested for RSV. Tests for RSV
detection during the analysis period were performed using
a multiplex assay, allowing for the simultaneous detection
of RSV, influenza and SARS-CoV-2. The most used kit
for the detection of RSV was the Allplex™ SARS-CoV-2/
FIUA/FIuB/RSV (ASFR, Seegene Technologies Inc; Seoul,
South Korea). According to recent research, the sensitivity
of Allplex™ SARS-CoV-2/FIuA/FIuB/RSV ranges between
92.0% and 98.7%, while the specificity ranges between
99.5% and 100%.7 Only one laboratory reported using the
antigen-based MariPOC® respi test (ArcDia International
Ltd; Turku, Finland). The sensitivity and specificity reported
by the manufacturer were 88.6% and 100%, respectively.?
The choice of MariPOC® respiratory test over other rapid
detection tests, was made due to the multiplexing feature
that allows the simultaneous detection of viruses that have
a major impact on healthcare systems.

Outcome measures
The primary outcome of interest was the weekly num-
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ber of RSV laboratory confirmed cases in paediatric 0-to
4-year-old outpatients and inpatients, in Portugal. Second-
ary outcomes of interest included the number of RSV tests
performed in children aged 0 to 4 years and the distribution
per region of RSV laboratory confirmed cases.

Timeline of public health measures

In order to mitigate transmission and severe conse-
quences of SARS-CoV-2 infection, in addition to avoiding
the collapse of the healthcare system in Portugal, a coor-
dinated public health response was issued, including NPIs
enforced by the government with different stringency levels
and duration periods.?=?® In the second COVID-19 epidemic
wave in Portugal (October - December 2020), tiered NPIs
based on local epidemic assessment were set. Along with
the mandatory use of face masks in outer spaces (man-
datory use of masks in inner spaces was already in place
since April 2020) and a nationwide curfew between 23.00
pm and 5.00 am, in mainland Portugal, weekend lockdowns
were implemented in municipalities classified as extremely
high risk (14-day incidence rate of COVID-19 = 240 cases
per 100 000 population). In the third epidemic wave (late
December 2020 - March 2021), stricter NPIs were issued.
Such NPIs included stay-at-home mandates, closure of
schools and all non-essential businesses, individual move-
ment restrictions for non-essential activities, international
borders closed for non-residents, banning of mass gather-
ings, visitation restrictions in long-term care facilities and
working from home However, the stay-at-home mandates
along with the closure of kindergartens and elementary
schools were revoked in March 2021, while some NPIs,
such as working from home and bans on mass gatherings,
were in place until June 2021 (Fig. 1).%

Statistical analysis

As we did not have a long series of surveillance histori-
cal data (minimum of five years), the method used in this
study to specify the epidemic alert thresholds for RSV was
chosen taking into account: (1) prospective surveillance
methods, based on short-term data®’; (2) methods tested
for respiratory virus surveillance.*

The weekly incidence of RSV was monitored using CU-
SUM test methodology for count data.®'*? This test com-
putes, for each week n, a score S, defined by: (1- ascending
CUSUM) S, = max(0,S, , + W) where S, = 0 and W is the
log-likelihood ratio sample weight. This weight is a measure
of the deviation of the observed count from the target or
expected count. For each week, the CUSUM tests the null
hypothesis: ‘RSV activity is at a baseline level (in control)’,
against the alternative hypothesis: ‘RSV activity is at an epi-
demic level (out-of-control) (i.e., H, - A=A, vs H, : 1 >,
where /,is the mean of the process under in control state).
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Figure 1 —Weekly number of RSV tests, weekly proportion of RSV positive tests and timeline of NPIs implemented in Portugal (A). Weekly

number of reporting non-sentinel sites (B).

The null hypothesis is rejected when the CUSUM score
crosses a decision limit h.

The sample weight was computed as: (2) W, =X — {(4,
=24, : [(log (A)) — log (1,)]} where X is the RSV count for
week n, and 4, is the mean weekly numbers of RSV cases
expected if the incidence is in control and and 4, is smallest
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out-of-control mean of RSV cases we want to detect. We
estimated the baseline level of RSV activity, 1, as the aver-
age of weekly RSV counts recorded when the RSV positiv-
ity rates were below 10%. The 10% threshold was set ac-
cording to Centre for Disease Control (CDC) guidelines.®®
We designed the CUSUM test to detect a four-fold increase
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in RSV incidence (relative risk of 4).

Based on these values, we determined the decision limit
h that controls type | error rate. The analogous of type | rate
for a CUSUM test is the average run length (ARL) under the
null hypothesis, i.e., the expected number of weeks until the
CUSUM test detects an out-of-control level of RSV given
that the incidence is in control. The limit h was set to 2, to
ensure an ARL about 400 weeks if the process is in-control.
For this purpose, ARL was first approximated using exist-
ing tables and then a more precise determination of h was
estimated using computer software.*"**

Determining the period when a process returns to its in-
control state can be difficult if the recorded deviation was
significantly high, either from a long out-of-control period or
the presence of a particularly large epidemic. These situa-
tions cause the CUSUM statistic to rise steeply, and it may
take some time after the end of an epidemic for the CUSUM
statistic to return to previous levels.*®

Therefore, if the CUSUM test detected an epidemic lev-
el for the RSV activity, the hypotheses were reversed, and
we tested for a decrease in the monthly incidence from the
out-of-control situation (4,) to the in-control situation (Z,). In
this case, the score S test was defined by:

(3 — descending CUSUM) S = min(0,S, ,— W)

All analyses were performed using 4.1.2 statistical soft-
ware.*® For computing the decision interval (h) for CUSUM
test, we used the ‘CUSUMdesign’ package.*

Ethics statement

The aggregated data used within this study were ano-
nymised and collected in the scope of epidemiological sur-
veillance for which submission to an ethics committee was
not required.

RESULTS

Between 2020-W40 and 2022-W18, among a popula-
tion of 187 068 individuals aged 0 to 4 years under surveil-
lance, 15 614 RSV tests were performed, resulting in 1986
laboratory confirmed cases of RSV [Fig.1 and Table 2 of the
Appendix (Appendix 1: https://www.actamedicaportuguesa.
com/revista/index.php/amp/article/view/18589/15033)].
Almost 90% of the laboratory confirmed RSV cases were
detected in the North (52.0%) and Lisbon and Tagus Valley
(36.6%) regions. Only 9.1% and 2.4% of RSV cases were
from the Center region and the Azores islands.

Although, the number of RSV tests varied during the
analysis period, the number of weekly reporting sites was
fairly constant: on average 14 hospitals per week (minimum
of nine hospitals on week 43 of 2021 and maximum of 19
hospitals on weeks 46 and 47 of 2021) reported data [Fig.1
and Table 2 of the Appendix (Appendix 1: https://www.ac-
tamedicaportuguesa.com/revista/index.php/amp/article/
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view/18589/15033)].

CUSUM analysis showed no significant deviation from
the expected weekly number of RSV cases between 2020-
W40 and 2021-W22 (Fig. 2). In 2021-W23, the CUSUM
score crossed the decision limit, i.e., identified a significant
increase in the risk of RSV. By that time, the percentage of
RSV positive tests rose from 1% in 2021-W22 (3/265) to 6%
in 2021-W23 (18/298), coinciding with the end of the mass
gatherings ban and mandatory working from home) (Fig. 1).

Despite a sharp decrease in RSV incidence on 2021-
W33 (followed by a steep rise in 2021-W36 aligned with
the beginning of the school year) and on 2022-W02, the
CUSUM score stayed over the limit up to 2022-W07, indi-
cating that the RSV activity remained at an epidemic level.
A significant decrease was identified in 2022-W08. From
2022-W08 onwards, no significant increase in RSV cases
was identified, thus supporting the hypothesis of a return to
the baseline situation (Fig. 2).

Two distinct peaks of RSV cases were observed during
the analysis period: between 2021-W30 and 2021-W32 (av-
erage of 77 RSV cases per week) and between 2021-W39
and 2021-W41 (average of 79 RSV cases per week) with
positivity rates around 60% (Figs.1 and 2).

DISCUSSION

We reported an out-of-season RSV epidemic in Portu-
gal, with a longer epidemic period comparing to previous
seasons, after easing of COVID-19 restrictions.

During the 2020-2021 autumn/winter season in Por-
tugal, the RSV epidemic (which usually starts in Decem-
ber)*5’ remained at baseline levels while an out-of-season
epidemic starting in June 2021 (2021-W23) was observed.
This surge was coincident with the relaxation of COVID-19
NPIs and may have been facilitated by increased levels of
travel due to the start of the summer holidays, along with
a decrease in COVID-19 risk perception and lesser use of
protective measures.*” Similar out-of-season epidemics and
on a different scale to previous trends, after easing of COV-
ID-19 physical distancing measures, were also experienced
in several countries worldwide.?**~? As socioeconomic
activity and movement were re-established, the overall risk
for respiratory infections in all population, but specially in
infants and young children who had less chance to have
a previous contact with common respiratory viruses, in-
creased as a consequence.

Contrary to previous years, two distinct peaks of RSV
cases were observed during the analysis period: between
2021-W30 and 2021-W32 and between 2021-W39 and
2021-W41 with positivity rates around 60%.*%" A sharp de-
crease in RSV cases was registered in 2021-W33, followed
by a steep rise in 2021-W36. Even though the number of
tests performed during these three weeks (average of 73
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Figure 2 — Distribution over time of RSV cases between 2020-W40 and 2022-W18. Weekly report of RSV cases (A). Red triangles denote
incidence is out-of-control. Cumulative sums (CUSUM). Horizontal yellow dashed lines represent the test limits (B).

tests per week) was lower than in the previous three weeks
(average of 123 tests per week), the number of reporting
sites remained the same (average of 11 reporting sites per
week). Therefore, although we cannot exclude the influence
of testing capacity in the number of RSV positive samples
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detected, we postulate that this decrease was mainly due
a disruption in RSV transmission because of the summer
holidays, as it was a period that coincided with an increase
in mobility in parks, retail and recreation.** The increase in
RSV cases in 2021-W36 was time aligned with the end of
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the summer holidays and the restart of school activities for
children. We postulate that primary school and day care fa-
cilities had an important impact on this RSV transmission,
which is in line with other studies.**“* Additionally, we note
that the main RSV transmission routes are aerosols, drop-
lets (generated during coughing, sneezing or talking), direct
contact (from an infected person to a susceptible individ-
ual) or indirect contact (fomite transmission).’> As wearing
masks was mandatory in schools for children over 10 years
of age, but these social distancing measures did not apply
to infants and young children, the latter were at higher risk
of RSV infections.

RSV incidence remained at epidemic levels from 2021-
W23 until 2022-WO07, in a total of 37 weeks. This epidemic
period was considerably longer than in previous years, con-
sidering a median epidemic duration of 10-11 weeks from
2013-14 to 2018-2019. In light of these results, some public
health implications should be emphasised. In Portugal, five
doses of palivizumab, in the period between October 15"
and February 15", are recommended for young children
with congenital heart disease, pulmonary comorbidities,
or with T-cell immunodeficiency, as well as for premature
infants or infants with pulmonary comorbidities.** In 2021,
due to the exceptional circulation of RSV in the summer, the
Directorate General of Health in Portugal decided to antici-
pate the administration of palivizumab to September 15%.4¢
This recommendation also stated that monitoring of the
RSV epidemic (with the support of the Portuguese Labora-
tory Network for the Diagnosis of Influenza Infection) would
be required to determine the timing of the administration of
the last dose of palivizumab. As a result, following a sharp
decrease in RSV circulation in January 2022, the timing of
the last dose of palivizumab was set to February 15".%"

Therefore, our findings suggest that climate characteris-
tics cannot be used as a definitive predictor for the timing of
RSV epidemics and highlight the need to take into account
the country’s surveillance data when defining the prophylax-
is period for palivizumab, as the COVID-19 pandemic might
have an effect on RSV activity in the following seasons.
Several modelling studies analysed how the build-up of im-
munity debt due to COVID-19 NPIs could result in earlier
and larger outbreaks of RSV and possibly affect seasonality
for some years to come.*®*° Moreover, a study conducted in
the setting of a delayed surge of RSV in the USA showed
a more severe disease course, explained by decreased im-
munity from lack of previous exposure.®® Nonetheless, even
in countries where an increase in seriousness of disease
was not observed, the burden on the healthcare system
was substantial: surveillance data from New Zealand, for
children aged 0 to 4 years showed that, in 2021, the RSV-
associated hospitalization and ICU incidence rates were,
respectively, 3 times and 2.8 times higher than the average
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of peaks between 2015 and 2019.4° Similar trends were ob-
served in Italy and Germany in 2021, where the out-of-sea-
son RSV epidemics were characterized by an extraordinary
burden on paediatric hospitals.*"*? On the other hand, a Ca-
nadian study had already demonstrated the added value
of prospective surveillance data in aiding decision-making
regarding prophylaxis periods: compared to using a prede-
termined date for the palivizumab prophylaxis period onset,
the prospective method involved the administration of less
five palivizumab doses, thus minimizing excess healthcare
expenditure.®’

As COVID-19 NPIs are relaxed, it is necessary to adapt
currently existing surveillance systems, in order to guaran-
tee the identification of new threats, increase in epidemic
activity or the emergence of serious forms of disease, with
the proportional use of resources, and without increasing
pressure on healthcare services. Systematic RSV surveil-
lance data will allow targeted intervention strategies for
better management of infections and prevention of severe
illness, and will save costs, thus allowing maximum ben-
efit from prophylaxis and ultimately, will protect children
lives.'"-"°

This study has several limitations. As we assessed RSV
activity using CUSUM test methodology for count data our
results have the potential to be biased if testing strategies
change. However, according to the DGS guideline 19/2020,
testing strategies remained stable in the period under anal-
ysis and included RSV testing for every children with an
acute respiratory infection.?” Even though the number of
RSV tests varied within the analysis period, as the number
of reporting sites remained relatively stable, we postulate
that testing differences were mainly due to the COVID-19
epidemiological situation in Portugal: as RSV tests were
performed in multiplex with SARS-CoV-2 and influenza,
periods with a higher incidence of COVID-19 should have
a positive effect in RSV testing and vice-versa.>> Neverthe-
less, we cannot exclude the possibility that, according to
epidemiological context and clinical situation, individual
testing might differ from this standard. Before 2020-W40,
testing strategies differed and therefore, previous periods
could not be used for direct comparison.

Additionally, underreporting of RSV cases could cause
the algorithm to miss an epidemic. The number of reporting
sites was constant during the analysis period, apart from a
decrease on 2022-W43 due to the start of the autumn/win-
ter season and consequent re-organization of healthcare
services in hospitals. Nonetheless, as the CUSUM score
crossed the decision limit in 2021-W23 and stayed over the
limit up to 2022-W07, the potential underreporting on 2022-
W43 does not have an impact in the epidemic detection for
this period. We cannot exclude, however, the possibility that
the true number of RSV detected cases might be of higher
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magnitude, especially during epidemic peaks, as health-
care professionals who participate in the surveillance might
see data reporting as time-consuming during times of in-
creased workload.>*** We surveyed the focal points of each
non-sentinel site on their willingness to participate in the
surveillance system and on the simplicity of data reporting.
All answers perceived the public health relevance of RSV
disease and emphasized the importance of participation
and inclusion in a national epidemiological study. However,
38% of sites reported difficulties in filling the surveillance
Excel form. Keeping this in mind, and in order to improve
the feasibility of the surveillance system, from October 2022
onwards, reporting will be made through an online platform,
which we expect to improve reporting timeliness and data
completeness. Furthermore, an attempt should be made
to engage in the surveillance system hospitals from the re-
gions of Algarve, Alentejo and Madeira islands. However,
our surveillance system has the advantage of including a
large study population, corresponding to 43% of the Portu-
guese children aged 0 to 4 years, and therefore, it provides
useful information on RSV epidemiology.

Finally, we lacked clinical data regarding the severity
of RSV reported cases (e.g., need for intensive care, me-
chanically assisted ventilation, or death) and, therefore, we
cannot conclude if this out-of-season epidemic has an in-
creased severity compared with previous epidemics. How-
ever, we are currently working on a paediatric RSV sentinel
surveillance system in hospitals, with the aim to provide
disease incidence estimates, identify associated risk fac-
tors and assess RSV-related illness severity. Previous stud-
ies showed RSV subtype A to be associated with a more
severe disease compared with subtype B.>> Among cases
reported within the paediatric RSV sentinel surveillance
system, between June 2021 and February 2022, more RSV
subtype A (67%) than RSV subtype B (33%) virus were de-
tected. As such, more research is needed on whether viral
characteristics in interaction with host susceptibility factors
increased severe iliness in the 2021-2022 RSV epidemic.®
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Not all Nodules Are Cancer and not all Fungal Infections Are Aspergillus

Nem todos os Nédulos Sao Cancro e nem todas as Infe¢cées Fungicas Sao

Aspergillus

Ana FONSECAD<', David AFONSO-JOAQ?, Gabriela ABREU?, Daniel COUTINHO'
Acta Med Port 2023 May;36(5):353-357 = htips://doi.org/10.20344/amp.16859

ABSTRACT

Pithomyces, a dematiaceous fungus, is a common colonizer of dead leaves and stems of many different plants and is associated with facial eczema in
some animals. We report a case of invasive fungal pulmonary disease by Pithomyces chartarum in a healthy, non-immunocompromised patient. We aim
to demonstrate our diagnostic and therapeutic approach and focus on the major challenges arising from the lack of scientific evidence regarding infection

by this fungus in humans.

Keywords: Fungi; Humans; Lung Diseases, Fungal; Solitary Pulmonary Nodules

RESUMO

Pithomyces, um fungo demaceo, é um colonizador comum de folhas e caules de diferentes plantas e esta associado a eczema facial em alguns animais.
Neste trabalho, descrevemos um caso de infecdo fungica invasiva pelo fungo Pithomyces chartarum, numa mulher ndo imunocomprometida. O nosso
objetivo é descrever a abordagem diagnoéstica e terapéutica deste caso, realgando os principais desafios que surgem devido a falta de evidéncia cientifica

relativamente a infecdo deste fungo em humanos.

Palavras-chave: Fungos; Humanos; Nédulo Pulmonar Solitario; Pneumopatias Fungicas

INTRODUCTION

Pithomyces chartarum (P. chartarum) is a saprophytic
fungus, member of the Pleosporales order." Apart from one
case of fungal peritonitis caused by a Pithomyces species
in association with Curvularia geniculate,’ this fungal spe-
cies has not been reported to be implicated in any human
infection. Most reports are limited to those of facial eczema
or pithomycotoxicosis in ruminants developing after inges-
tion of vegetation bearing P. chartarum which produces a
specific family of mycotoxins named sporidesmins.*>* As far
as we know, we present the first case of P. chartarum pul-
monary infection in an immunocompetent patient.

CASE REPORT

A 33-year-old woman was admitted to the emergency
department with significant haemoptysis lasting a couple
of hours. She was a hairdresser, non-smoker, with no re-
cent travels, no animal contact and no humidity or mold at
home. Past medical history included conization of the cervix
because of cervical dysplasia five years ago. She had no
history of respiratory disease or previous similar episodes.
On admission, she had no fever, dyspnea or cough. On
examination, she was hemodynamically stable, with good
peripheral oxygen saturation and no other findings. Blood
workup showed no haemoglobin drop and no coagulation
test changes. Chest computed tomography (CT) was per-
formed, revealing a single peripheral spiculated nodule with
the largest diameter of 3 cm on the left lower lobe, and no

other changes (Fig. 1). Bronchoscopy was also performed,
revealing serohematic secretions with no signs of active
bleeding. Because of lung cancer suspicion, a transthoracic
needle biopsy (TTNB) was performed and a brain magnetic
resonance imaging (MRI) and a positron emission tomogra-
phy - computed tomography (PET-CT) were scheduled for
the outpatient setting.

No signs of malignancy were found on bronchoalveo-
lar lavage (LBA) or on TTNB histology, but septate hyphae
were identified in the latter (Fig. 2). LBA cultures were nega-
tive, even though mycological analysis was not performed,
as fungal infection was not suspected at first. MRI showed
no lesions and PET-CT revealed fluorodeoxyglucose (FDG)
high uptake by the left lower lobe nodule previous known
(gSUV max 11.6), with no other findings.

Given these results suggesting a fungal infection, a
more exhaustive workup was conducted. HIV serologies
were negative, serum lymphocyte populations and immu-
noglobulin levels were normal. Aspergillus fumigatus IgG
specific antibody, serum galactomannan Aspergillus anti-
gen and fungal DNA detection by PCR on histology were
negative.

At this point, an otherwise healthy, young, non-immuno-
compromised woman, with no lung structural abnormalities,
was found to have a suspicious pulmonary nodule. Even
though there was evidence of fungal hyphae, there was
no other test supporting fungal infection and there were no
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Figure 1 — CT scan revealing a single peripheral spiculated nodule with 3 cm on the left lower lobe

signs of malignancy on cytologic or histologic analyses. In
face of a reasonable doubt pending on the differential di-
agnosis between lung cancer and fungal infection, the tho-
racic multidisciplinary tumour board decided to propose a
left lower lobectomy to the patient.

Left lower lobectomy via uniportal video-assisted tho-
racic surgery (VATS) was performed and the histological
examination of the surgical specimen revealed filamentous
septate fungi with tissue damage without vascular invasion,
which suggested the diagnosis of chronic necrotising as-
pergillosis; there were no signs of malignancy. Detection of
fungal DNA by PCR on the specimen from surgery revealed
Pithomyces chartarum with 98% homology and no other
fungal DNA detected.

Soon after the surgery, the patient integrated a pulmo-
nary rehabilitation program and resumed her regular per-
sonal and professional life. Three months after surgery,
the patient was found to be asymptomatic, with no other
episodes of haemoptysis and no constitutional symptoms.
Follow-up chest x-ray and chest CT scan showed no signs
of recurrence (Fig. 3). Regarding the evidence of a localized
lesion without signs of systemic infection, it was discussed

Revista Cientifica da Ordem dos Médicos 354

and decided between peers not to start antifungal agents
as evidence was lacking in regard of this fungal infection
in humans and the possibility of antifungal adverse effects.
The patient kept close clinical, and imaging follow-up.

DISCUSSION

In light of a suspicious lung nodule, with no clinical or
laboratory signs of infection, the main differential diagnosis
is lung cancer. Therefore, our diagnostic approach followed
this direction. Once fungal hyphae suggestive of fungal in-
fection were identified on TTNB, our diagnostic approach
was broadened. In fact, there are several cases of fungal
diseases mimicking lung cancer described in the literature,
most frequently by paracoccidioidomycosis, histoplasmo-
sis, cryptococcosis, coccidioidomycosis, aspergillosis, mu-
cormycosis and blastomycosis.®

Since Aspergillus is a filamentous septate ubiquitous
fungus that causes a variety of clinical syndromes, we were
faced with chronic pulmonary aspergillosis (CPA) as differ-
ential diagnosis, more specifically with an Aspergillus nod-
ule, an unusual and less severe form of CPA. CPA gener-
ally affects immunocompetent patients with a pre-existing
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Figure 2 — Pathological findings of lung biopsy specimen. On 200X hematoxylin and eosin staining, abundant fungal colonies with sparsely

septated hyphae and barrel-shaped spores were identified.

pulmonary condition. Our patient was indeed immunocom-
petent but had no history of previous pulmonary diseases
and no structural abnormalities on chest CT scan.

The diagnosis of CPA requires a combination of tho-
racic imaging and direct evidence of Aspergillus infection
or an IgG antibody response to Aspergillus.” In clinical situ-
ations like this, in which the criteria of CPA are not fulfilled
nor there is evidence of infection by any other fungi, but
there is still a suspicious nodule, the best approach is not
straightforward. It was decided that a left lower lobectomy
via uniportal VATS was the best approach in this patient.
With the presence of septate hyphae and tissue damage
on two sterile samples and PCR detection of P. chartarum
in the surgical specimen, two criteria for invasive fungal dis-
ease were met, according to the revision and update of the
Consensus Definitions of Invasive Fungal Disease.®

The Pithomyces, order of Pleosporales’ is a dematia-
ceous fungi (i.e. which have melanin-like pigment in the cell
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wall of hyphae or spores) with species commonly colonizing
dead leaves and stems of many different plants. Some spe-
cies have been isolated from mammals with various symp-
toms. Its fungal spores are part of a significant fraction of
the atmospheric bioparticles (bioaerosols) and capable of
inducing the production of specific immunoglobulin E, ag-
gravating the clinical symptoms of allergic respiratory dis-
eases in sensitized individuals.® Pithomyces chartarum, the
most widespread species, has been reported to cause fa-
cial eczema in some animals (i.e., sheep, cattle, goats, and
deer) due to liver damage caused by a mycotoxin (sporides-
min) produced by the fungus.®* There is only one report in
humans of an unidentified Pithomyces isolate in association
with Curvularia geniculate as the aetiology of peritonitis in a
patient with vulvar cancer.”

Due to the lack of evidence on how to manage this kind
of infection, we decided to keep our patient under surveil-
lance. Whether antifungals should be started or not, one
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Figure 3 — CT scan with signs of lower left lobectomy, no other changes

study showed potent in vitro activity of most of the antifun-
gal drugs against Pithomyces species, which could offer
different therapeutic options for the treatment of infections
caused by these fungi.®

In conclusion, there are countless species of fungi, and
most of them are ubiquitous. This clinical case shows how
important it is to have a high suspicion of a pulmonary fun-
gal infection, even in immunocompetent patients and with
no lung structural abnormalities. Not all nodules are cancer
and not all fungal infections are Aspergillus.
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Priapism Secondary to Low-Molecular-Weight Heparins: A Case Report

Priapismo Secundario a Heparinas de Baixo-Peso-Molecular: Um Caso Clinico

Joana LIZ-PIMENTADP<", Nuno DIAS?, Miguel BARBOSA?, Marta SOUSA
Acta Med Port 2023 May;36(5):358-360 = https://doi.org/10.20344/amp.18350

ABSTRACT

Priapism may be a side effect of low-molecular-weight heparins, and its mechanism remains unknown. The authors present a clinical case of a 51-year-old
male patient with oligodendroglioma. The patient presented ischemic priapism on the third month after starting tinzaparin, without other recent changes to
his medication and he denied the use of other new medicines. The patient went through surgery and the erection was resolved but presented fibrosis of
the cavernous body which left him with erectile dysfunction. Since this event, the patient is no longer receiving heparin and has had no other episodes of
priapism. The prompt recognition of this side effect may decrease its morbidity and consequent impact on the quality of life. More studies are needed to
better understand its pathophysiology.

Keywords: Heparin, Low-Molecular-Weight/adverse effects; Priapism/chemically induced

RESUMO
O priapismo pode ser um efeito adverso das heparinas de baixo peso molecular, cuja fisiopatologia ndo é totalmente compreendida. Os autores apre-
sentam o caso de um doente, do sexo masculino, 51 anos, com diagnéstico de oligodendroglioma. O doente apresentou um episédio de priapismo, no
terceiro més sob tinzaparina, sem nenhuma outra alteragéo recente da sua medicagéo habitual e com consumo de outros medicamentos negado. Foi sub-
metido a cirurgia, com resolucéo do priapismo, mas apresentou fibrose sequelar dos corpos cavernosos, com consequente disfungao eréctil. Desde entéo
o doente ndo retomou heparina e ndo apresentou novos episddios de priapismo. Um célere reconhecimento do quadro pode contribuir para menores
sequelas, com consequente diminuicdo da morbilidade e impacto na qualidade de vida. Mais investigagéo € necessaria para aumentar o conhecimento

OJINITD OSVD

sobre a fisiopatologia desta situag&o.

Palavras-chave: Heparina de Baixo Peso Molecular/efeitos adversos; Priapismo/induzido quimicamente

INTRODUCTION

The word priapism comes from Priapus, a Greek god of
fertility renowned for his large phallus.’ Priapism is a pro-
longed penile erection in the absence of sexual desire.?

Priapism associated with the use of low-molecular-
weight heparins (LMWH) treatment has been described.®*
The pathophysiology is not fully understood and there are
few published cases of LMWH-induced priapism.>® As a
case of ischemic priapism, its consequences may be per-
manent and severe, which explains why erection resolution
is an urologic emergency. Ischemic priapism may lead to
necrosis of erectile tissue and penile fibrosis,” which could
then cause significant psychological and social sequelae.’

In the future, more cancer patients will receive antico-
agulants due to an increased incidence of DVT. This in-
crease could be the result of better overall survival of the
cancer population, the prothrombotic effect of anticancer
treatments and better accuracy of imaging tests (increas-
ing mainly incidental DVT).? The number of cancer patients
receiving anticoagulants is expected to be higher too due
to an increase in thromboprophylaxis, as a result of recent
guidelines updates recommending primary thromboprophy-
laxis for ambulatory cancer patients at higher risk for DVT
(defined as a Khorana score higher than two) in the ab-

sence of contraindications. Because of this, LMWH-induced
priapism may increase in this population.® By being familiar
with the potential risks associated with medication, physi-
cians can inform the patients of the right attitude if it occurs
and make a more rapid diagnosis.®

We present a case report of ischemic priapism associ-
ated with tinzaparin in a cancer patient.

CASE REPORT

This article reports the case of a 51-year-old male with a
medical history of left frontal anaplastic oligodendroglioma,
isocitrate dehydrogenase (IDH) 1 mutated, World Health Or-
ganization (WHO) grade lll, diagnosed in 2005 and a Deep
Vein Thromboembolism (DVT) identified in January 2018.
The patient was receiving treatment with prednisolone 10
mg daily, phenytoin 100 mg daily, levetiracetam 10 mg twice
a day, and temozolomide 225 mg/day for five days, in cycles
of 28/28 days, and started tinzaparin 10 000 U daily in Janu-
ary 2018. There were no relevant prior medical conditions,
he presented preserved sexual function and had no history
of drug allergies or other conditions.

On the 24" May 2018, the patient presented to the
Emergency Department with a persistent, painful penile
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erection lasting 35 hours. He was not receiving treatment
with phosphodiesterase type five inhibitors (PDE5I) or other
medicines apart from his usual medication. The physical
examination showed a penile erection, soft glans, and no
ischemic signs. The penile blood gas analysis revealed a
pH of 6.7 (reference range: 7.35 — 7.45), pO2 of 30 mmHg
(reference range: 80 — 100 mmHg) and pCO2 of 66 mmHg
(reference range: 35 — 45 mmHg), and all other labora-
tory tests were within the normal range. He went through
emergent surgical treatment with lavage with saline solution
and phenylephrine, without success, and then an Al Gho-
rab type shunt was performed (semi-lunar incision on the
dorsal side of the gland, dissection, incision of cavernous
bodies with blood drainage and abundant lavage -without
apparent blood clot washout -, partial penile detumescence
and cutaneous closure of the penile gland). After surgery,
the rigid erection was resolved without signs of compart-
ment syndrome and pain. He recovered with fibrosis of the
cavernous body. Since this event, the patient is no longer
under LMWH, and he had no further episodes of ischemic
priapism.

The patient currently presents erectile dysfunction,
which is non-responsive to PDES5I, and is aware of his ir-
reversible clinical condition and of the possibility of penile
prosthesis implantation. He is under the fourth line of anti-
neoplastic palliative systemic treatment with temozolomide
(200 mg/m?/day for five days, in cycles of 28/28 days) asso-
ciated with bevacizumab (10 mg/kg every 14/14 days) after
having presented multiple progressions of oligodendroglio-
ma.

DISCUSSION

A penile erection involves a complex coordination of
signals including parasympathetic and sympathetic inputs
and smooth muscle to control vasorelaxation and vasocon-
striction'® which allows for increased arterial blood flow and
trabecular cavernous tissue distension.'" Diverse causes of
priapism have been described, including neurological, phar-
macological, trauma and idiopathic causes.'”

The mechanism by which LMWH may induce ischemic
priapism is not completely known and its low frequency
makes it harder to study.”® Some hypotheses are that hepa-
rin causes vasodilatation,’” while another is that it stimu-
lates rebound thrombosis'® or increases platelet aggrega-
tion by heparin-induced antiplatelet-antibodies (seen in vivo
and in vitro)."* Nowadays, there is an increase in cancer-
associated thromboembolism treatment and prophylaxis,
so this adverse effect might be more commonly observed.®

Priapism is divided into non-ischemic and ischemic, the
latter comprising around 95% of the cases and it is the one
associated with LMWH.” It is also known as veno-occlusive
or low-flow priapism because it is associated with decreased

Revista Cientifica da Ordem dos Médicos 359

or absent cavernous blood flow, corpus rigidity, and pain.”
It represents a form of compartment syndrome character-
ized by increased pressure within the enclosed cavernous
space and compressed circulation.”” Histopathologic stud-
ies show time-dependent erectile tissue damage with irre-
versible corporal damage occurring in episodes lasting six
hours (major priapism)."" Beyond 24 hours, tissue necrosis
and fibroblast proliferation could lead to erectile dysfunction
(ED), with estimated rates of 90%. Therefore, it is a medical
emergency.'

For the diagnosis of priapism, it is essential to take a
comprehensive medical history, that covers the patient’s
previous medical conditions (namely hemoglobinopathies),
usual medicines and other drugs as well, the occurrence
of previous similar episodes, the recent history of trauma
(mainly pelvic), the duration of an episode of priapism and
whether there is pain.”"" Performing a penile arterial blood
gas test is essential. The presence of acidosis, hypoxia, and
hypercapnia indicates ischemia. The penile blood gas levels
in ischemic priapism are pH < 7.25 (reference range: 7.35 —
7.45), pO2 < 30 mmHg (reference range: 80 — 100 mmHg)
and pCO2 > 60 mmHg (reference range: 35 — 45 mmHg).°
In non-ischaemic priapism, cavernous blood gases are sim-
ilar to arterial blood.” Urine and blood toxicology can aid in
determining pharmacotherapeutic or recreational drug use.'
Regarding treatment, the objective is to re-establish venous
blood return and relieve pain." Priapism urges the use of
stepwise, from least to more invasive, techniques.'® The ini-
tial treatment is conservative (early corpus aspiration and
phenylephrine injection) followed by surgery which would
shunt cavernous blood return to the corpus spongiosum
or local veins, or early placement of a penile prosthesis."
The approach of these patients represents a challenge and
should involve a multidisciplinary approach.®

The existence of several possible risk factors for pria-
pism is a limitation of this case report. The patient presented
a central nervous tumour and was under tinzaparin, leveti-
racetam and phenytoin. Because of the temporal relation
and the absence of new episodes with heparin withdraw-
al, priapism was considered as being most likely caused
by LMWH. Nonetheless, priapism may have not occurred
again due to cavernous fibrosis and consequent penile
erectile dysfunction.

This article describes a case of priapism as a side ef-
fect of LMWH. The pathophysiology is not yet fully under-
stood, so more studies aimed at unveiling the mechanism
behind it are needed, which would enable improvements in
treatment and prevention. As the number of cancer patients
under LMWH increases, clinicians should be aware of the
existence of this entity that requires prompt and multidisci-
plinary management.
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Figure 1 — Round, well circumscribed, edematous erythematous-  Figure 2 — Multiple lesions on the trunk and lower limbs
violaceus plaque

We report a case of a 58-year-old woman with multiple the same anatomical sites, if there is a re-exposure. The
round, well circumscribed, edematous erythematous-viola- most common culprit agents are non-steroidal anti-inflam-
ceus plaques on the trunk and both upper and lower limbs  matory drugs (NSAIDs) and antibiotics.®
(Figs. 1 and 2) which appeared about 24 hours after taking
etoricoxib for dental pain. She denied taking other drugs. AUTHOR CONTRIBUTIONS
She mentioned a similar episode in the past, after etoricoxib CRO, GCV: Clinical history, draft of the paper.
as well. The biopsy confirmed the diagnosis, but the patch MAR: Clinical history, draft of the paper, images.
test with etoricoxib on the lesional skin was negative.

Multifocal bullous fixed drug eruption is an adverse drug PROTECTION OF HUMANS AND ANIMALS
reaction that is characterized by multiple plaques with fre- The authors declare that the procedures were followed
quently central bullous detachment.”? They can be located according to the regulations established by the Clinical Re-
anywhere on the body surface, including on the genitalia search and Ethics Committee and to the Helsinki Declara-
and oral mucosa. The lesions appear several days after the tion of the World Medical Association updated in 2013.
intake of the drug, but can emerge in less than 24 hours on
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Protocolo de Abordagem Diagnéstica e Terapéutica da Hipotensao Intracraniana
Espontanea

Guidelines for the Diagnosis and Treatment of Spontaneous Intracranial
Hypotension
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RESUMO

A hipotensao intracraniana espontanea (HIE) € uma sindrome caracterizada por cefaleia ortostatica incapacitante, fruto de uma redugao do volume
de liquido cefalorraquidiano (LCR) provavelmente causada por uma fistula de LCR. Afeta sobretudo mulheres em idade ativa, estando provavelmente
subdiagnosticada. Este protocolo visa apresentar uma proposta de abordagem pratica ao diagnéstico e tratamento da HIE. Apds uma secgao descritiva
das manifestagdes clinicas da HIE, apresentamos um modelo de atuacéo passo-a-passo para a confirmagéo do seu diagndstico e tratamento, consi-
derando diferentes cenarios clinicos. Pretende-se, assim, facilitar a decis&o clinica através de uma conduta sistematizada e individualizada, visando o
melhor interesse do doente.

Palavras-chave: Hipotensao Intracraniana/diagnéstico por imagem; Hipotensao Intracraniana/tratamento; Perda de Liquido Cefalorraquidiano/diagnos-
tico por imagem

ABSTRACT
Spontaneous intracranial hypotension (SIH) is a syndrome characterized by disabling orthostatic headache, due to reduced cerebrospinal fluid (CSF)
volume probably caused by a CSF fistula. It affects mostly women of working-age, although it is probably underdiagnosed. The aim of this article is to
present a practical approach to the diagnosis and treatment of SIH. After a description of its symptoms and signs, we present a step-by-step approach
to the confirmation of the diagnosis and treatment, considering different clinical scenarios. This is intended to guide clinical decision making, through a

systematized and individualized management, aimed at the best interest of the patient.
Keywords: Cerebrospinal Fluid Leak/diagnostic imaging; Intracranial Hypotension/diagnostic imaging; Intracranial Hypotension/therapy

INTRODUGAO

A hipotenséao intracraniana espontanea (HIE) caracte-
riza-se pela presenga de um volume de liquido cefalorra-
quidiano (LCR) inferior ao normal, presumivelmente devi-
do a perda de LCR através de uma fragilidade na dura-
-mater (fistula de LCR). Diferencia-se de outras situagdes
em que se conhece o motivo pelo qual existe hipotenséo
intracraniana por fuga de LCR (p.e., pungdo lombar, anes-
tesia espinhal, trauma ou cirurgia cranioespinhal), dai ser
considerada ‘espontanea’.’? Ainda que tenha sido mantida
a nomenclatura original, uma parte significativa dos casos
ndo apresenta redugdo da presséo de abertura de LCR, a
qual € normal em aproximadamente 30% a 60% dos casos.
Assim, a manometria de LCR para comprovar a existéncia
de hipotensdo de LCR é geralmente dispensada.'*

Na maioria dos casos, existe um ponto de fuga de LCR
a nivel espinhal, mais frequentemente toracico. As fistulas
de LCR podem ser classificadas em trés tipos: laceracao
dural (tipo 1), diverticulo meningeo (tipo 2) ou fistula LCR-

-venosa (tipo 3). Contudo, os meios imagiologicos atual-
mente disponiveis apenas permitem detetar sinais de extra-
vasamento de LCR em cerca de dois tergos dos casos de
HIE e, mesmo nessas situagdes, podera ndo ser possivel
identificar o local exato do ponto de fistula. As sindromes
de Marfan e de Ehlers-Danlos ou a presenga de ostedfitos
podem contribuir para a fragilidade da dura, facilitando a
formacgéo de uma fistula de LCR."?

Pensa-se que os sintomas neuroldgicos, incluindo ce-
faleia incapacitante, resultam da deslocagéo caudal das
estruturas cerebrais pela perda de LCR e sua consequente
tragdo/compressao (p.e., terminagdes nervosas sensiveis
a dor na dura-mater craniana). O reconhecimento precoce
da HIE permite o tratamento atempado da sintomatologia e
prevengdo de complicacdes.?

Embora provavelmente subdiagnosticada, estima-se
que a HIE tenha uma incidéncia anual de 4 a 5 casos/
100 000 habitantes/ano. Afeta sobretudo mulheres (numa

* Co-primeiros autores.
1. Servigo de Neurologia. Centro Hospitalar Universitario de Sao Jodo. Porto. Portugal.
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proporcéo de 2:1) entre os 35 e os 55 anos, mas pode ocor-
rer em qualquer idade."?4°

Este protocolo pretende apresentar uma abordagem
sistematizada e pratica ao diagndstico e tratamento da HIE,
facilitando a deciséo clinica perante diferentes cenarios,
com beneficio para o doente.

MATERIAL E METODOS

Este protocolo resulta de uma iniciativa conjunta dos
servicos de Neurologia, Neurorradiologia, Neurocirurgia e
Anestesiologia (Unidade de Dor Crénica) do Centro Hospi-
talar Universitario de S&o Jodo (CHUSJ), no Porto.

Foi dividido em duas secgbes. Na primeira, “Clinica da
HIE”, sdo descritos os sinais e sintomas associados, os
critérios de diagndstico e possiveis complicagbes desta
patologia. Para tal, foi efetuada uma revisao da literatura
em inglés, recorrendo a base de dados PubMed, utilizando
como termo de pesquisa “intracranial hypotension” e sele-
cionando os artigos que se referissem a HIE.

A segunda seccéao, “Abordagem Diagndstica e Terapéu-
tica da HIE”, resultou da descrigéo da pratica realizada no
CHUSJ, suportada pela evidéncia e apds discusséo conjun-
ta entre os quatro servigos supracitados. A literatura citada
foi recolhida ap6s pesquisa na PubMed, usando os critérios
de pesquisa ja mencionados, com foco no seu diagnéstico
e tratamento. Sdo descritos os exames complementares de
diagnostico que consideramos indispensaveis para confir-
mar o diagnéstico e, se necessario, orientar o tratamen-
to dirigido. Apresentamos, também, os varios tratamentos
possiveis, numa atuagdo passo-a-passo e perante o tipo
de resposta do doente. No final, expomos um diagrama-
-resumo da nossa proposta de atuagéo.

Clinica da HIE

Tipicamente, a HIE apresenta-se com cefaleia ortos-
tatica (sintoma cardinal), que agrava com o ortostatismo
(imediatamente, ao fim de segundos/minutos, ou horas —
‘cefaleia da segunda metade do dia’) e tende a melhorar
marcadamente com o decubito. E, geralmente, holocrania-
na ou bi-suboccipital, mas pode ser unilateral ou pulsatil,
simulando uma enxaqueca. Pode agravar-se com a mano-
bra de Valsalva e tende a resolver-se apds normalizagéo
da pressao de LCR ou do encerramento da fistula de LCR.
Ressalva-se que o componente ortostatico da cefaleia ten-
de a atenuar-se com o tempo de evolugéo, razéo pela qual
a anamnese se deve focar nas caracteristicas iniciais da
mesma. Raramente, o doente pode apresentar uma cefa-
leia ndo posicional, inespecifica, ou até com componente
postural inverso (i.e., agrava com o decubito e melhora com
o ortostatismo) e, em 3% dos casos, a HIE pode cursar sem
cefaleia.’>*5

De acordo com 3.2 edicao da Classificagdo Interna-
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cional de Cefaleias,®” o diagnéstico de ‘cefaleia atribuida
a HIE’ é feito quando sdo preenchidos todos os seguintes
critérios:

1. Qualquer cefaleia associada a hipotensao de LCR

(< 6 cm H,0) e/ou evidéncia imagiologica de fistula
de LCR;

2. Auséncia de trauma ou procedimento que possa

causar uma fistula de LCR;

3. A cefaleia ocorre em estreita relagdo temporal com

a hipotenséo ou perda de LCR, ou conduziu a sua
descoberta;

4. N&o melhor explicada por outro diagnéstico.

Assim, depreende-se que o diagnostico desta sindro-
me assenta primariamente em aspetos clinicos e imagio-
l6gicos, ndo implicando obrigatoriamente a realizacdo de
puncao lombar para manometria do LCR, caso o doente
apresente manifestagdes clinicas e sinais imagioldgicos
sugestivos.?*® Nas séries mais recentes € inclusivamente
descrita uma press&o de abertura do LCR < 6 cm H,0 em
menos de um terco dos doentes com HIE.>* Além disso,
existe um risco de agravamento da HIE, pelo que o seu
uso deve ser ponderado em situagdes em que o estudo
imagioldgico [ressonancia magnética (RM) cerebral e ver-
tebromedular] seja inconclusivo, mas com suspeita clinica
elevada."®

A cefaleia da HIE associa-se, muitas vezes, a cervical-
gia/rigidez cervical, acufenos, perturbagédo da audicéo, foto
e/ou fonofobia, nauseas/vomitos. Menos frequentemente,
o doente pode apresentar diplopia (por paresia do sexto
nervo craniano, mais frequentemente), tremor/parkinsonis-
mo ou queixas inespecificas, como fadiga e dificuldades de
concentragdo."?*

A HIE pode ter diversas complicagdes, algumas das
quais potencialmente fatais, incluindo: hematoma subdural
(a mais frequente, em 20% a 25% dos casos), trombose
venosa cerebral, herniagéo uncal, isquemia do tronco cere-
bral e coma. Também foram reportados casos de siderose
superficial, amiotrofia bibraquial e/ou alteragdes da perso-
nalidade/comportamento.?*°

Abordagem diagnostica e terapéutica da HIE

Perante a suspeita clinica de HIE, devera proceder-se
a realizagdo de RM cerebral com gadolinio. Os achados
imagioldgicos sugestivos de HIE incluem: realce paquime-
ningeo difuso, colegdes subdurais, ingurgitamento venoso,
alargamento e hiperemia da hipodfise, redugao do espaco
subaracnoideu da bainha do nervo 6ptico e deslocagao
caudal das estruturas cerebrais (brain sagging)."? O score
de Bern conjuga a presenga destes sinais imagiolégicos,
de forma ponderada, permitindo exprimir de forma quanti-
tativa o grau de certeza diagndstica de HIE.®° A maioria das
alteragdes clinicas e imagioldgicas da HIE é explicada pelo

www.actamedicaportuguesa.com



Pinto MJ, et al. Hipotens&o intracraniana espontanea: protocolo de abordagem, Acta Med Port 2023 May;36(5):363-367

aumento do componente vascular, compensando a perda
de LCR (hipétese de Monro-Kellie)."° Porém, cerca de 20%
dos casos de HIE apresentam RM cerebral sem qualquer
alteragdo. Mantendo-se a suspeita clinica de HIE, devera
proceder-se a RM vertebromedular, que permite identificar
colecdes de LCR extradurais espinhais (tradutoras de uma
fistula de LCR) em até metade dos casos de HIE. Pode-
ra identificar-se, em simultaneo, o local exato do ponto de
fistula de LCR, através de sequéncias dirigidas ao estudo
mielografico (mielo-RM).? A realizagdo de um estudo verte-
bromedular é sugerida apenas se a RM cerebral for normal,
resultando de um compromisso entre a evidéncia cientifica
disponivel e a capacidade real dos nossos centros para de-
senvolverem investigacdes iniciais mais completas (RM ce-
rebral e mielo-RM) em tempo util para o doente. Dado que
a RM cerebral permite o diagndstico de HIE na maioria dos
casos (80%), pode-se iniciar o tratamento de forma mais
célere, ndo obviando a possibilidade de completar o estudo
imagioldgico a posteriori, se indicado.

N&o existem estudos randomizados controlados que
permitam guiar o tratamento da HIE, pelo que as recomen-
dagbes que se seguem derivam de estudos observacionais
e da opinido de peritos. Tem sido proposto iniciar o trata-
mento de HIE ndo complicada com medidas conservado-
ras: repouso no leito, refor¢o da hidratagéo oral e analgesia
simples (paracetamol, anti-inflamatérios n&o esteroides,
cafeina 200 a 300 mg 2 — 3 id PO). Alguns estudos descre-
vem, também, eficacia do bloqueio anestésico do grande
nervo occipital, tendo sido reportada uma taxa de resolugéo
da cefaleia de 66% numa série de casos de cefaleia pds-
-puncdo dural.* O bloqueio anestésico do ganglio esfeno-
palatino também foi reportado como eficaz no controlo da
cefaleia pos-pungdo dural em algumas séries de casos.'
A literatura reporta uma taxa de sucesso destas medidas
conservadoras até cerca de 30%."%*1°

E de salientar que existe frequentemente um atraso no
diagnostico e consequente tratamento desta entidade; por
outro lado, alguns doentes ja empregaram métodos empi-
ricos de tratamento conservador antes da admissao hospi-
talar (nomeadamente, repouso no leito e analgesia simples
no domicilio)." Na experiéncia do Servigo de Neurologia do
CHUSJ, sugere-se aplicar o tratamento conservador duran-
te cinco dias (contados a partir do diagnostico ou do inicio
dos sintomas, caso o doente tenha iniciado tratamento de
forma empirica), apds os quais se deve tentar o levante
progressivo do doente, erguendo a cabeceira a 45°, man-
tendo a hidratagdo e analgesia. Se se verificar melhoria
da cefaleia, é razoavel progredir com o levante e gerir a
analgesia conforme a tolerancia do doente. O intervalo de
tempo sugerido para aferir a eficacia do tratamento conser-
vador é baseado na experiéncia dos autores (suportada por
raros relatos na literatura).?'*'> Com estas recomendacdes,
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pretende-se um equilibrio razoavel entre permitir tempo
suficiente para que estas medidas nutram algum grau de
eficacia e ndo atrasar a escalada terapéutica em caso de
auséncia de resposta.

Caso nao haja melhoria clinica e/ou o doente permane-
¢a muito sintomatico apesar desta estratégia, devera ser
efetuado um blood patch epidural. Esta técnica consiste
na injecéo de 15 mL de sangue autélogo (colhido por pun-
¢ao venosa em condigbes assépticas) no espaco epidural
lombar, sem necessidade de identificar o local de fistula de
LCR. Antes da sua realizagéo, o doente deve expressar por
escrito o seu consentimento e devera ser obtido um hemo-
grama com contagem plaquetaria. Em caso de dor local
(por distensdo excessiva do espaco epidural) ou cefaleia
(por irritagdo meningea) intensas no inicio do procedimen-
to, este devera ser imediatamente interrompido para evi-
tar possiveis complicagbes. Trata-se de um procedimento
geralmente seguro, com efeitos adversos minor e autoli-
mitados, como desconforto/dor lombar ou radicular, tontu-
ras, parestesias e, em casos raros, bradicardia transitoria.
O doente deve permanecer em posi¢do de Trendelenburg
(30°) durante cerca de 12 a 24 horas apo6s o procedimen-
to, seguido de levante progressivo. Pensa-se que o rapido
alivio das queixas resulta do aumento da presséo de LCR
(causado pelo ‘hematoma’ epidural) e da eventual forma-
¢ao de um coagulo de fibrina a nivel do defeito dural, que
selaria a fistula de LCR."2#10.15-15

O doente devera ser reavaliado 24 a 48 horas apods o le-
vante. Se se tiver verificado resolugédo da cefaleia, ou esta
tenha melhorado substancialmente (cefaleia ligeira néo in-
capacitante), devera ser mantida vigilancia dos sintomas
até perfazer cinco a sete dias apds a realizagdo do blood
patch. Devera ser evitada a realizacdo de esforgos fisicos
moderados a intensos durante este periodo (idealmente,
manter esta recomendacgéo durante cerca de duas sema-
nas adicionais).

Estima-se que um primeiro blood patch néo dirigido seja
eficaz em cerca de dois tercos dos doentes. Caso haja re-
crudescéncia ou auséncia de melhoria da cefaleia, devera
ser realizado um segundo blood patch epidural lombar nao
dirigido (no minimo, os procedimentos deverao ser espaca-
dos por cinco dias). Alguns estudos sugerem maior eficacia
se for injetado um maior volume (> 20 mL) de sangue no
espago epidural."10.15

Os estudos observacionais existentes demonstra-
ram que a maioria dos doentes obteve alivio sintomatico
apos um ou dois blood patches, e que este efeito podera
ser cumulativo. Alguns autores sugerem, ainda, a reali-
zacado de um terceiro blood patch lombar n&o dirigido, se
houver alivio parcial da sintomatologia com os primeiros
dois procedimentos. Se ndo houver resolu¢cdo ou melhoria
substancial da cefaleia apds o segundo (ou terceiro) blood
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patch epidural ndo dirigido, preconiza-se a realizagdo de
imagem espinhal dirigida, com o objetivo de encontrar o
local de fistula de LCR. Nos casos em que ainda néo te-
nha sido realizado estudo de mielo-RM, este devera ser a
escolha inicial; caso seja identificado uma fistula de LCR,
sera realizado um blood patch epidural dirigido (guiado por
tomografia computorizada-TC/fluoroscopia). Se nao for
identificado um ponto de fistula de LCR por mielo-RM, a
literatura sugere a realizagdo de mielo-TC ou mielografia
por subtragao digital (convencional) e posterior realizagdo
de blood patch dirigido ao local da fistula de LCR (particu-
larmente importante em caso de fistulas de alto débito). Em
caso de auséncia de resposta clinica favoravel, podera ser
ponderado um segundo blood patch dirigido ou prosseguir
para intervengdo neurocirurgica (reparagao microcirurgica
da fistula de LCR, ou clipagem/encerramento de diverticulo

meningeo).’ 41013

Independentemente do método de tratamento escolhi-
do, se bem-sucedido, podera ocorrer hipertenséo intracra-
niana rebound (em até 27% dos casos). Deve-se suspeitar
desta complicagdo do tratamento se houver modificagao
das caracteristicas da cefaleia da HIE, passando a agravar-
-se com o decubito e a melhorar com o ortostatismo. Sendo
geralmente transitdria, podera haver necessidade de trata-
mento farmacoldgico (com acetazolamida, na maioria dos
casos).>'®

Nos casos de HIE complicada (alteragdo do estado
de consciéncia, disfungdo do tronco cerebral, coma, trom-
bose venosa cerebral, etc.), deve-se ponderar a redugéo
dos tempos recomendados para avaliagdo da eficacia
do tratamento (conservador ou blood patch) e realizagao
precoce de mielo-RM (e, se ndo identificado o ponto de
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Figura 1 — Diagrama descritivo da abordagem diagnoéstica e terapéutica em doentes com suspeita de hipotensao intracraniana espon-
tanea
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fistula, de mielo-TC/mielografia convencional). Sublinha-se
a importancia de tratar primeiro a fistula de LCR antes de
abordar as complicagdes, nomeadamente no caso de trom-
bose venosa cerebral e de hematoma subdural, sob risco
de agravamento das mesmas. A discussdo multidisciplinar
individualizada assume particular preponderancia na HIE
complicada.®>%1?

A Fig. 1 apresenta uma proposta de atuagao diagnosti-
ca e terapéutica em caso de HIE.

CONCLUSAO

O diagndstico da HIE nem sempre é imediato. Dada a
intensidade dos seus sintomas e a gravidade de algumas
complicagbes possiveis, urge iniciar o tratamento adequa-
do atempadamente. Este protocolo apresenta uma propos-
ta de atuagdo passo-a-passo, orientando o clinico desde
a confirmagéo do diagnostico até ao tratamento sintoma-
tico e, se necessario, ao tratamento dirigido, guiado pelos
exames complementares mais apropriados. Pretende-se,
assim, facilitar a decis&o clinica nos casos de HIE, através
de uma conduta sistematizada e individualizada, tendo em
consideracdo o melhor interesse do doente.
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Dermatose Glutea Senil

Senile Gluteal Dermatosis

Palavras-chave: Doencas da Pele; Idoso; Nadegas/patologia
Keywords: Aged; Buttocks/pathology; Skin Diseases

Caro Editor,

A dermatose glutea senil (DGS) foi descrita pela pri-
meira vez no Jap&o em 1979."? Desde entdo, as escassas
publicacbes sobre esta entidade s&o predominantemente
relatos e séries de casos de paises asiaticos, onde ¢é tida
como frequente.? Apesar da escassez de estudos publica-
dos no mundo ocidental, acredita-se que, apesar de sub-
diagnosticada,® seja uma entidade prevalente, o que acaba
por condicionar a sua correta abordagem.

Descreve-se o caso de uma mulher de 74 anos que
relata o aparecimento de lesdes cuténeas assintomaticas,
localizadas na regido glutea, com um ano de evolugao.
Refere elevado nivel de sedentarismo, permanecendo na
posicéo sentada durante periodos prolongados. A doente
nega alteracdo dos habitos intestinais ou uso de fralda por
incontinéncia. Foi medicada com corticoterapia e queratoli-
ticos tépicos, sem beneficio evidente. A observagao, apre-
sentava placas eritematosas liquenificadas e bem delimi-
tadas, distribuidas simetricamente por ambas as nadegas
(Fig.1). Foi realizada uma biopsia cuténea, cujo exame his-
topatoldgico revelou uma epiderme acantésica com hiper-
queratose compacta, dilatagdo vascular na derme papilar
e um discreto infiltrado linfoplasmocitario perivascular. Os
achados clinicos e histopatolégicos foram compativeis com
dermatose glutea senil.

A

Figura 1 — Placas eritematosas brilhantes e liquenificadas, de limi-
tes bem definidos, localizadas bilateralmente nas nadegas
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Alirritacdo mecanica prolongada, associada a presséo e
friccdo, representa um dos principais fatores etioldgicos da
DGS, sendo, por isso, particularmente prevalente em indi-
viduos idosos, com baixo indice de massa corporal, seden-
tarios, que permanecem sentados por longos periodos.'*
Foi proposto um termo alternativo — ‘sitter’s sign’,® que re-
forca a associacdo a este habito. A redistribuicao tecidular
relacionada com a idade, nomeadamente com perda de
tecido adiposo e muscular na regido glutea, constitui outro
importante fator contribuinte.’>*

A DGS manifesta-se tipicamente por placas eritema-
tosas ou acastanhadas, hiperqueratésicas, liquenificadas,
por vezes erosionadas, localizadas na fenda interglutea e
em ambas as nadegas, onde coincidem frequentemente,
mas ndo exclusivamente, com a area das tuberosidades
isquiaticas. Existem, no entanto, formas incompletas de
DGS, em que alguns doentes apresentam lesdes apenas
nas nadegas, apenas na fenda interglitea ou, em alguns
casos, apenas uma nadega & acometida isoladamente.* As
lesbes sao geralmente assintomaticas, o que podera con-
tribuir para o seu subdiagnéstico.'

O diagnostico € maioritariamente clinico, reservando-
-se a bidpsia cuténea para a exclusao de outras patologias
como o liquen simples crénico, a psoriase ou a amiloidose
anosagrada.'?

As medidas de alteragdo de estilo de vida, que incluem
a eviccao de periodos prolongados na posi¢cao sentada,
promogao da atividade fisica regular e a utilizacéo de dis-
positivos para alivio de pressdo, nomeadamente almofadas
ortopédicas com orificio central, constituem o pilar terapéu-
tico.”* O uso diario de emolientes é recomendado. Os der-
mocorticoides e queratoliticos topicos sdo frequentemente
ineficazes.

Assim, perante lesdes gluteas hiperqueratdsicas, lique-
nificadas ou erosionadas, deve considerar-se esta entida-
de, sobretudo em individuos idosos e sedentarios. E im-
portante esclarecer o doente quanto ao seu diagnéstico e
tratamento adequado, evitando medidas ineficazes.
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Resposta a “Consulta Nao Presencial no Servigo
Nacional de Saude Portugués Durante a Pandemia de
COVID-19”

Reply to “Teleconsultation in the Portuguese National
Health Service During the COVID-19 Pandemic”

Palavras-chave: Consulta Remota; COVID-19; Portugal; Servigo Na-
cional de Saude; Telemedicina

Keywords: COVID-19; National Health Service; Portugal; Remote
Consultation; Telemedicine

Caro Editor,

O artigo “Consulta Nao Presencial no Servigo Nacional
de Saude Portugués Durante a Pandemia de COVID-19:
Estudo da Opiniao dos Médicos e Implicagdes para o Fu-
turo” permitiu fazer a caracterizacdo da utilizagéo da tele-
consulta no inicio da pandemia de COVID-19 e revelou que
esta pode vir a ter um papel importante em Portugal.’

A pandemia de COVID-19 obrigou a uma re-organiza-
¢ao dos sistemas de saude, tendo a telemedicina desem-
penhado um papel fundamental."? De acordo com o artigo
em analise, a consulta ndo presencial foi utilizada pela vas-
ta maioria dos profissionais inquiridos e em 99% dos ca-
sos foi feita através de chamada telefénica ou teleconsulta.
Esta necessidade levou a uma mudanga de paradigma, vis-
to que aproximadamente 70% dos médicos pretende conti-
nuar a utilizar esta abordagem no futuro para as consultas
subsequentes.’

Em doentes que necessitam de um seguimento a longo
prazo e em algumas doengas cronicas, como hipertenséo
arterial, diabetes e artrite reumatoide, as teleconsultas e a
telemedicina ja tém resultados demonstrados.® Além disso,
ha estudos que indicam uma elevada satisfagéo e adeséo
terapéutica dos doentes no contexto dos cuidados de sau-
de primarios.?

Contudo, existem ainda barreiras que vao atrasando a
sua implementagao. Segundo Scott Kruse et al, os princi-
pais obstaculos estédo relacionados com os custos asso-
ciados a telemedicina a nivel organizacional, com a idade
e o nivel de literacia dos doentes, e com as limitagbes téc-
nicas e resisténcia a mudanga por parte dos profissionais
de saude.* Além disso, questdes éticas como, por exemplo,
a relacdo médico-doente, a autonomia e a privacidade dos
doentes deveréo ser tidas em conta.

As orientagdes politicas e as diretrizes sobre a teleme-
dicina sdo escassas em todo o mundo. Em Portugal é ne-
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cessario apostar em medidas concretas que permitam por
em pratica a sua utilizagdo. Neste contexto, em 2016 foi
criado o Centro Nacional de TeleSaude, responsavel pela
coordenacgao, regulacdo e promogao da telemedicina. Este
grupo redigiu um plano estratégico para 2019 - 2022 com
12 medidas, onde destacamos: desenvolvimento de novas
ofertas de telessaude, com abrangéncia nacional, mais
acessiveis e eficazes; promogéo e divulgagéo do conceito
pelos cidadaos e profissionais de saude, de forma a au-
mentar a sua eficiéncia; capacitagdo dos profissionais de
saude nesta area.® Adicionalmente, foi emitido o Despacho
n.° 3204/2023 publicado em Diario da Republica, onde se
destaca a criagdo da Unidade Central de Prestacdo de
Cuidados de TeleSaude (UCeT) do Servigo Nacional de
Saude. Esta unidade assegura os servigos de telessau-
de através dos canais do SNS 24 com um novo servigco
de teleconsultas médicas, dedicado as pessoas mais ido-
sas e/ou vulneraveis, nomeadamente beneficiarios das
respostas da Rede Nacional de Cuidados Continuados In-
tegrados, da Rede Nacional de Cuidados Paliativos e da
Rede de Estruturas Residenciais para Pessoas Idosas e de
Lares Residenciais.®

Apesar do potencial das teleconsultas, é importante ter
em consideragao os seus beneficios versus as suas limita-
¢cOes e aspetos éticos. Acreditamos que as barreiras podem
ser superadas com a implementagdo de medidas, como a
criagdo de normas e a sensibilizagdo da populagdo. Des-
ta forma, a telemedicina podera tornar-se, no futuro, numa
ferramenta eficaz para o seguimento de determinados
utentes.
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Endometriose e a Procriagao Medicamente Assistida

Endometriosis and Medically Assisted Reproduction

Palavras-chave: Endometriose; Infertilidade Feminina; Técnicas de
Reprodugao Assistida

Keywords: Endometriosis; Infertility, Female; Reproductive Tech-
niques, Assisted

Caro Editor,

A endometriose afeta 10% das mulheres em idade re-
produtiva, e destas, cerca de metade tem infertilidade. A
apresentacao variavel e os sintomas inespecificos levam
ao seu diagndstico tardio, em média seis a 12 anos apods o
inicio das queixas. Aproximadamente 10% a 25% das mu-
Iheres irdo necessitar de técnicas de procriagdo medica-
mente assistida (PMA) e o diagndstico préximo da quarta
década de vida constitui um problema para a realizagao
das mesmas através do Servigo Nacional de Saude (SNS).'

Através do SNS, o uso de técnicas como a fertilizagao
in vitro e a microinjecdo intracitoplasmatica de espermato-
zoides s6 pode ser considerado em mulheres com menos
de 40 anos, e a inseminagéao artificial s6 podera ser reali-
zada em mulheres com menos de 42 anos.? Para doengas
graves que comprometam as fungdes ovaricas e/ou uteri-
nas, se existir material genético preservado antes dos 40
anos, sao ainda admitidas para PMA mulheres que nao
ultrapassem os 50 anos.*

O diagnostico precoce, a consciencializagdo para a
doenga e o planeamento familiar adequado séo essenciais
para a referenciagdo atempada aos cuidados de saude
secundarios. As mulheres que pretendam adiar o projeto
da maternidade ou as que apresentem patologias como a
endometriose devem ser alertadas para a possibilidade de
preservagao da fertilidade, uma vez que estudos retrospeti-

REFERENCIAS

1. Tomas C, Metello JL. Endometriose e infertilidade — onde estamos?
Acta Obstet Ginecol Port. 2019;13:235-41.

2. Portugal. Decreto-Lei n.° 32/2006. Diario da Republica, | Série, n.° 143
(2006/07/23). p. 5245.

3. Circular Normativa Conjunta n.° 4/2022/ACSS/DGS - Acesso a
Tratamentos de Procriagdo Medicamente Assistida — Regime
excecional para acesso a técnicas de PMA no SNS nos casos de
preservacao do potencial reprodutivo por doenga grave. [consultado
2022 nov 20]. Disponivel em: https://www.acss.min-saude.pt/wp-

vos demonstram que a idade da mulher a data da PMA e a
idade a data da preservacéao de odcitos séo fatores prepon-
derantes para o sucesso do tratamento.*®

Num pais em que a natalidade reduzida € um proble-
ma, o factor monetario ndo pode ser a principal barreira ao
acesso a técnicas de PMA e ao desenvolvimento de um
projeto familiar.

Fomentar politicas de saude que evitem a saida de mé-
dicos do SNS para o sector privado, tais como a criacao
de novos centros especializados e condigbes laborais mais
atrativas, s&o fundamentais para reduzir os tempos de es-
pera e promover o acesso a técnicas de PMA em tempo util

E também necessaria uma abordagem holistica e mul-
tidisciplinar capaz de ultrapassar os entraves e a disparida-
de no acesso a PMA. Neste ambito, os cuidados de saude
primarios, em especial os Médicos de Familia, devido a sua
posicéo privilegiada no acompanhamento longitudinal das
utentes, devem estar cada vez mais atentos e consciencia-
lizados para as varias dimensdes da endometriose.
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Challenge of Associated Chronic Morbidity
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Caro Editor,

A hidradenite supurativa (HS) é uma dermatose infla-
matoria crénica, que se associa a varias patologias, no-
meadamente obesidade, sindrome metabdlica, patologias
cardiovasculares, psiquiatricas e autoimunes e consumo
tabagico, como referido no artigo “Recomendagdes na
Abordagem do Doente com Hidradenite Supurativa”.’

O artigo salienta que a prevaléncia estimada desta
doenca varia entre 1% e 4% da populagdo e que existe
um atraso significativo no diagnéstico. Adicionalmente, em
Portugal, estima-se que a HS seja fortemente subdiagnosti-
cada e subtratada.? Neste sentido, reconhece-se a posicédo
privilegiada dos cuidados de saude primarios (CSP) para
identificar esta patologia, iniciar o tratamento precoce e
referenciar os doentes a cuidados diferenciados atempa-
damente, impedindo desta forma a evolugao para formas
mais graves da doenga, tratamentos de segunda linha e
cirurgia.

O Médico de Familia é ainda responsavel pela avaliagéo
de comorbilidades, sendo o diagnéstico de HS um incenti-
vo ao rastreio de doengas associadas, nomeadamente na
avaliagédo de tabagismo, obesidade, hipertensao, sindrome
do ovario poliquistico, doenga inflamatdria intestinal e ou-
tras patologias inflamatérias. Do mesmo modo, o rastreio
laboratorial da diabetes mellitus tipo 2, anemia e dislipide-
mia estdo recomendados na abordagem dos doentes com
HS.?

O enorme impacto desta doenga na qualidade de vida,
associado ao estigma social, disfungao sexual e baixa au-
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toestima, relaciona-se com um aumento do risco de doen-
¢as mentais, incluindo depresséo e ansiedade, sendo um
motivo de incapacidade laboral e diminuigdo da produtivi-
dade no trabalho.* Assim, a avaliagdo do impacto psicosso-
cial no doente e nas relagdes interpessoais € essencial na
abordagem da doenga.®

Os progressos recentes na compreensao da fisiopato-
logia da HS tém guiado novas possibilidades de tratamento
incluindo a terapéutica bioldgica. Contudo, estas interven-
¢bes sao reservadas para formas graves da doenca. Nem
todos os casos ligeiros desta patologia evoluem para esta-
dios moderados a graves, podendo ser tratados de forma
eficaz e holistica nos CSP, de forma a evitar a sobrelotacao
dos cuidados hospitalares.

Atendendo ao impacto fisico, mental e social da HS,
s80 necessarias estratégias para aumentar o diagndstico
precoce desta doenga crénica negligenciada e rastrear as
patologias associadas. Assim, este artigo destaca-se pela
sua relevancia e pertinéncia, reforcando que o tratamento
médico, aliado ao controlo da dor, da ansiedade, da de-
presséao e de outras comorbilidades, s&o pilares fundamen-
tais que melhoram a qualidade de vida e a capacidade dos
doentes para gerir esta doenca.
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numa Unidade de Cuidados Intermédios
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Il Score in an Intermediate Care Unit
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Aunidade de cuidados intermédios constitui uma tipolo-
gia de prestagéo de cuidados de saude de ambito hospita-
lar que medeia entre a Enfermaria e o Servigo de Medicina
Intensiva (SMI), destinando-se a receber doentes com fa-
Iéncia de orgao estabelecida ou em risco elevado para tal,
carecendo de monitorizagdo continua, medidas diferencia-
das de suporte e, ocasionalmente, transferéncia para SMI.

As ferramentas de avaliacdo de gravidade e prognosti-
co utilizadas em contexto de cuidados intensivos ainda nao
se encontram validadas para os cuidados intermédios. O
score SAPS 1l (0 - 163 pontos) foi desenvolvido a partir dos
dados provenientes de 13 152 doentes adultos, de tipologia
médica e/ou cirurgica, admitidos em 137 unidades de 12
paises.’ Encontra-se validado para estimar a probabilidade
de morte durante o internamento (e no prazo de um ano,
em alguns estudos) e é calculado a partir do pior resultado
obtido nas primeiras 24 horas de internamento com base
em 17 variaveis: 12 fisioldgicas, trés relacionadas com an-
tecedentes pessoais, idade e tipologia de admissao.*®

Desde novembro de 2019 que a Unidade de Cuidados
Intermédios Médicos (UCIM) do Hospital de Santo Antonio
dos Capuchos (que integra o Centro Hospitalar Universita-
rio de Lisboa Central) inclui o célculo do score SAPS Il nas
rotinas de admissao dos seus doentes.

Durante os primeiros dois anos, a UCIM recebeu 429
doentes, 54,2% do sexo masculino, com idade média de
67,8 + 17,7 anos, admitidos sobretudo por patologia res-
piratéria (37,2%), cardiovascular (14,5%) e infecciosa
(11,1%). As comorbilidades mais prevalentes foram a hi-
pertensao arterial (48,2%), a insuficiéncia cardiaca (25,9%)
e a doenga vascular periférica (25,6%). O valor médio de
SAPS |l foi de 33 + 13,8 pontos, correspondendo a uma
taxa de mortalidade prevista de 14%. Foram transferidos
para SMI 14,7% (n = 70) destes doentes, 8,8% (n = 42)
faleceram durante a permanéncia na UCIM (na auséncia
de beneficio na admissdo em SMI) e a taxa de mortalidade
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a 30 dias foi de 17,5%. VerificAmos uma associagao entre
o valor de SAPS Il e a taxa de mortalidade na unidade a 30
dias, em modelo de regresséao logistica ajustado a idade,
sexo e causa de admissao (OR 1,07 + 0,02; p < 0,01 inter-
valo de confianga de 95%).

Nao foi obtido consentimento dos participantes para a
inclusdo nesta analise. Os dados apresentados estéo agre-
gados e anonimizados, nao tendo sido colhida informacao
que permitisse identificagao individual pelo que nao foi ne-
cessario aprovagao por comissao de ética.

O trabalho desenvolvido sugere que o score SAPS Il é
uma ferramenta util na identificagdo dos doentes com maior
risco de mortalidade a curto e médio prazo, podendo con-
tribuir para uma referenciagéo atempada ao SMI. Contudo,
permanece sujeito a interpretacdo cuidadosa em doentes
com monodisfungdo de 6rgédo — visto que a sua validade
ainda n&o esta demonstrada neste contexto — e ndo substi-
tui a avaliagao clinica individualizada.
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Caro Editor,

Lemos com interesse o manuscrito recentemente publi-
cado de Paixao et al.’

Efetivamente, a mutilacdo genital feminina (MGF) é
uma violagcéo de direitos humanos e é de louvar a inicia-
tiva de Portugal ao integrar o projeto “Praticas Saudaveis:
Fim a Mutilagdo Genital Feminina”. Devido aos seus lagos
histéricos com paises da Africa subsariana, Portugal € um
pais de risco para a MGF e os profissionais de saude de-
vem estar atentos aos seus sinais.? De igual modo, foi com
agrado que vimos mencionado o artigo 144.°-A do cddigo
penal portugués, que penaliza os atos preparatérios para
a pratica de MGF, como a programacao da viagem para o
pais onde se ira realizar.®

Os profissionais de saude que acompanham o viajan-
te em consulta pré-viagem podem desempenhar um papel
fundamental na prevengdao da MGF. Médicos de Familia,
meédicos de Saude Publica que oferegam consulta do via-
jante, bem como médicos e enfermeiros da vacinagao in-
ternacional estdo numa posigéo privilegiada para identificar
casos de viagens programadas que incluam a pratica de
MGF e, no caso de se tratar de um menor, ativar os servi-
cos de protecdo legal. Estes poder&o inclusive bloquear o
passaporte da crianga, impedindo a viagem.* Este papel de
sinalizagéo é ainda de maior importancia se servirem popu-
lacbes com viagens frequentes para visitar amigos e familia
em locais onde se pratica MGF. Os concelhos do distrito
de Lisboa, tais como Amadora, Sintra, Loures e Odivelas,
onde se encontram a maioria das sobreviventes da MGF
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identificadas em Portugal, sdo particularmente relevantes.'

Contudo, um estudo francés (sendo Franga outro pais
com fortes ligagbes a paises onde se pratica MGF) mostrou
que menos de 50% dos profissionais de Medicina do Via-
jante possuiam conhecimento adequado sobre MGF.° Os
autores desconhecem estudos semelhantes aplicados em
Portugal, mas um estudo aplicado a profissionais de sau-
de reprodutiva na Maternidade Alfredo da Costa mostrou
resultados semelhantes.® Assim, é importante promover a
formacao destes profissionais para identificar fatores de
risco de uma viagem na qual uma menina/mulher podera
ser sujeita a MGF, e informar sobre as ferramentas legais
disponiveis e como as ativar em caso de suspeita.

Concluindo, a mutilagao genital feminina € um problema
de Saude Publica em Portugal e a Medicina do Viajante,
nomeadamente em contexto de pré-viagem, pode constituir
uma oportunidade Unica de preveng¢ao. Contudo, depende
do conhecimento e formagéo dos profissionais, pelo que se
deve investir na sua formacgao.
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Autumn/Winter Period of 2020 — 2021 and 2021 — 2022
Comparison
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As temperaturas mais baixas tendem a favorecer a dis-
seminagdo de virus respiratérios, como o SARS-CoV-2,’
afetando com maior gravidade os mais idosos. Durante
dois anos e meio de pandemia, trés quartos dos ébitos por
COVID-19 ocorreram nas estagbes do outono e inverno,

sendo 66% dessa mortalidade respeitante a pessoas com
80 ou mais anos.

No comego do outono de 2020, verificou-se um rapido
crescimento da incidéncia neste grupo etario, que enfrenta-
va a estirpe original do virus e medidas mais restritivas do
que no periodo homdlogo de 2021 (Fig. 1A). Ja no inver-
no 2021 — 2022, com o aparecimento da variante Omicron
(mais transmissivel e menos virulenta do que as anterio-
res)’ e com o avango do processo de desconfinamento, o
pico de incidéncia atingido foi apenas 19% superior ao do
inverno anterior (Fig. 1B). Perante isto, e mesmo quando ja
se verificava uma diminuigdo da protecdo da vacina contra
a infegado, o reforgo da vacinagéo neste grupo em periodos
anteriores as descidas de temperatura manteve um papel
essencial no controlo do numero de casos de COVID-19.?

Em termos de hospitalizagbes (todas as faixas eta-
rias) em unidades de cuidados intensivos (UCI), o impac-
to é dispar: no inicio do outono de 2020, a tendéncia foi

Q Nivel de medidas restritivas
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Figura 1 — Evolugao da COVID-19 em Portugal (comparagao outono/inverno 2020 — 2021 e 2021 — 2022). A Fig. 1A foi elaborada com os
dados relativos ao indice de restricbes do Our World in Data (https://ourworldindata.org/covid-stringency-index). As Fig.s 1B a 1E foram
feitas recorrendo aos dados oficiais da Diregao-Geral da Saude relativos a pandemia COVID-19 em Portugal. No calculo da letalidade foi

assumido um intervalo temporal de 10 dias entre casos e 6bitos.

1: Data do comego da terceira dose nos 80+ (11 de outubro de 2021)

2: Data onde se atinge uma cobertura da terceira dose nos 80+ de 75% (16 de novembro de 2021)
3: Data onde se atinge uma cobertura da segunda dose nos 80+ de 10% (7 de margo de 2020)
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fortemente crescente (crescimento superior a 100% em 30
dias), ultrapassando rapidamente o limite definido pelas li-
nhas vermelhas de 255 camas em UCI;* no outono/inverno
2021 — 2022, esse limiar nunca foi atingido (Fig. 1C).

Além disso, quanto a letalidade nos mais idosos, as
tendéncias foram similares até ao comego do inverno e,
a partir dai, observaram-se tendéncias opostas: crescente
em 2020 — 2021 (especialmente no inicio de 2021, mais de
20% dos casos do grupo dos 80+ morria por COVID-19) e
decrescente em 2021 — 2022 (Fig. 1D). De igual modo, o
impacto na mortalidade geral € muito expressivo em 2020 —
2021, onde a COVID-19 chegou a representar 24% da mor-
talidade nacional nos 85+ no outono e 45% no inverno, ao
passo que em 2021 — 2022 n&o ultrapassou os 5% e 15%,
respetivamente (Fig. 1E). Estes contrastes poderao estar
condicionados pelas diferengas de temperatura e vacina-
¢a0, mas também pela introdugao de novas variantes."?*

Embora haja uma grande incerteza, assumindo que o
aparecimento de uma nova variante poderia continuar a
introduzir um efeito de imprevisibilidade da situagéo epi-
demioldgica, a administragao da dose de reforgo nos mais
idosos antes das épocas de maior vulnerabilidade poderia
permitir repor a protegdo contra a COVID-19 e contribuir
para a reducdo da sua severidade, minimizando assim a
necessidade de medidas mais restritivas no inverno.
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VEXAS Syndrome: A Call for Diagnostic Awareness
Based on a Case Series of Seven Patients

Sindrome VEXAS: Alerta para o Diagnéstico Baseado
numa Série de Sete Casos em Portugal

Keywords: Inflammation/genetics; Myelodysplastic Syndromes/ge-
netics; Ubiquitin-Activating Enzymes/genetics; VEXAS syndrome
Palavras-chave: Enzimas Ativadoras de Ubiquitina/genética; Infla-
macao/genética; Sindrome VEXAS; Sindromes Mielodisplasicas/ge-
nética

Dear Editor,

VEXAS syndrome (vacuoles, E1 enzyme, X-linked, au-
toinflammatory, somatic) is a recently described disease
caused by somatic myeloid mutations in UBA1," a gene with
critical importance in ubiquitylation (the addition of ubiquitin
residues to a protein in order to mark it for degradation by
the proteosome). Patients, mostly male and middle-aged
or older, present with multisystemic inflammatory clinical
manifestations (recurrent fever, neutrophilic cutaneous and
pulmonary infiltrates, chondritis, vasculitis, eye and ear,
nose, and throat involvement). Hematologic findings are
common: macrocytic anaemia, myelodysplasia, plasma cell
dyscrasia,’ vacuolization of myeloid and erythroid precur-
sors in the bone marrow (BM) and thrombosis." The true

prevalence rate of VEXAS remains unknown, but mounting
evidence suggests that it may be much more common than
initially anticipated. The aim of this case series is to raise
awareness to the importance of earlier diagnosis and treat-
ment of this entity. All patients authorized the publication of
their anonymous case reports. Approval by the Ethics Com-
mittee was not necessary since these clinical reports were
not part of a study/trial.

We reviewed the clinical and laboratory features of
seven patients with VEXAS syndrome (Table 1), with con-
firmed somatic mosaicism (i.e., the presence of two geneti-
cally distinct cell populations within an individual, resulting
from postzygotic mutations cell populations with a different
genotype, as a result of a post-zygotic mutational event) for
variants in exon 3 of the UBA17 gene (by Sanger sequenc-
ing), followed at our tertiary university hospital centre. All
seven patients were male, with a median age of 74 years
(range 68 - 84) at diagnosis, 72 at disease onset and with
five years of symptomatic onset (range 0.5 - 6.0). One pa-
tient died due to infectious complications (p.Met41Leu vari-
ant). Corticosteroid dependence led to treatment escalation
with tocilizumab (n = 3), with rapid and sustained clinical
improvement that also allowed for corticosteroid dose re-
duction.

Table 1 — Demographic and clinical characteristics of patients with VEXAS

Current Time since
age  symptoms onset

(y) (y)

Inflammatory
manifestations

Hematologic findings

Thrombotic

m
findings Outcome

UBA1 Variant* Treatment

68 2 Polyarthritis, recurrent Macrocytosis without No symptoms c.121A>C CCT Stable disease
exanthema anaemia or cytopenia; (p.Met41Leu)
MG IgG/Kappa/Lambda and
IgG/Lambda
74 6 Leucocytoclastic vasculitis, ~MDS-MLD (IPSS-R 2.5) DVT c.121A>C EPO Remitting-remission
chondritis, episcleritis Macrocytic anaemia (p.Met41Leu) of chronic CCT;
MGUS IgG/Kappa On demand
transfusions.
78 5 Neutrophilic dermatosis, MDS-SLD (IPSS-R 3) No symptoms c.121A>C EPO Died from infection
panuveitis Macrocytic anaemia (p.Met41Leu) CCT
MG IgM/Kappa MTX
85 5 Migratory polyarthritis, oral Macrocytic anaemia No symptoms c.121A>C CCT Stable disease
aphthae, chondritis (without BM study) (p.Met41Leu) TCZ
74 0.5 Recurrent fever, chondritis, Macrocytic anaemia Recurring c.121A>G CCT Stable disease
pulmonary infiltrates (without BM study) thrombophlebitis  (p.Met41Val) TCZ
78 6 Non-infectious MDS EB Type 2 DVT c.121A>G EPO Stable disease;
retropharyngeal phlegmon, (IPSS-R 6/7), t (9;22) (p.Met41Val) CCT No transfusions
constitutional syndrome (Vacuoles in myeloid Imatinib needed.
precursors)
Macrocytic anaemia
MG IgG/Kappa
74 3 Recurrent fever, orchitis, MDS-MLD (IPSS-R 2.5) No symptoms c.122C>T CCT Stable disease

Sweet-like dermatosis,
labyrinthitis, chondritis

(Vacuoles in myeloid and
erythroid precursors)

(p-Met41Thr) TCZ

Macrocytic anaemia

BM: bone marrow; CCT: corticotherapy; DVT: deep venous thrombosis; EB: excess of blasts; EPO: erythropoietin; IPSS-R: Revised International Prognostic Scoring System;
MDS: myelodysplastic syndrome; MG: monoclonal gammopathy; MGUS: monoclonal gammopathy of undetermined significance; MLD: multilineage dysplasia; MTX: methotrexate; SLD:

single lineage dysplasia; TCZ: tocilizumab; (*UBA1 reference sequence: NM_003334.4).
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VEXAS syndrome presents with debilitating and pro-
gressive inflammatory symptoms. Our patients’ features
are concordant with the most recent literature.”** As an
X-linked disease, it occurs predominantly in male patients,
but has also been diagnosed in women,® with lower somatic
variant frequencies. New techniques such as quantitative
digital polymerase chain reaction may allow for diagnosis in
cases of low-level mosaicism (< 20% of cells) which can be
undetectable by conventional Sanger sequencing. Myeloid
precursors with UBA1 variants have a high risk of progres-
sion to myelodysplastic syndrome (MDS). It is still unclear
if this is due to a survival advantage of mutated cells with
subsequent clonal expansion or to a highly inflammatory al-
tered microenvironment.* There are still no national or inter-
national guidelines for screening and treating patients with
VEXAS. Patients are frequently steroid-dependent, and we
have good results with tocilizumab add-on therapy.

Due to its complexity and heterogeneity, diagnostic
awareness is of utmost importance, as patients may seek
physicians working in different medical specialties before a
diagnosis is established. Physicians should consider a di-
agnosis of VEXAS in patients aged 40 years or older pre-
senting with inflammatory and/or thrombotic manifestations,
particularly when found to have macrocytic anaemia/myelo-
dysplasia.
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