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Editorial

De Caos em Caos Ou Nao?
From Chaos to Chaos Or Not?

Paula Freitas »*

* Editor-chefe da Revista da Sociedade Portuguesa de Endocrinologia, Diabetes e Metabolismo

@ CrossMark

Escrevo este editorial num tempo de grandes discussdes acer-
ca do Sistema Nacional de Satide, onde se discute o problema
do encerramento das Urgéncias de Obstetricia, discrepancias na
remuneragdo do trabalho extraordinario para o mesmo trabalho
nas urgéncias, hospitais a fazerem leildes com valores/hora para
contratarem tarefeiros para as urgéncias, o ndo preenchimento de
vagas nos concursos de varias especialidades, o impacto previsi-
vel e ndo acautelado da reforma por limite de idade de médicos
de varias especialidades , a auséncia de carreiras médicas, as mas
condigdes de trabalho, a necessidade de alteragdes estruturais para
tornar as unidades publicas mais atrativas para os profissionais, o
aumento de hospitais privados, a “fuga” de médicos para os priva-
dos e para o estrangeiro. Curiosamente, o “tratamento” ministrado
para este caos foi um “plano de contingéncia e uma comissao para
estudar os problemas” do SNS.

Discute-se ainda a agdo ou inagao do papel dos decisores po-
liticos nos problemas de gestdo e coordenag@o de meios no siste-
ma nacional de satide; o plano estrutural previsto na nova lei de
bases da saude e o novo estatuto do SNS (o que tem sido feito?).
Discute-se “privado versus publico”, alguns apontam a ceguei-
ra/ preconceito/ guerra ideolodgica no modo como se enxerga todo
este caos. Para outros, a culpa foi da emigragdo dos médicos e
enfermeiros durante a Troika. Mas, relembro, a Troika ja se foi
embora em maio de 2014 e muitos continuaram a emigrar. Para
outros a “culpa” é da conjuntura da pandemia COVID-19. Outros,
apontam o nao investimento na area da satde, ndo s6 em infraes-
truturas e equipamento, mas principalmente em profissionais de
satide como responsavel deste caos.

Na opinido de muitos, tudo isto ird aumentar ainda mais as
fragilidades nas escalas de urgéncias de varias especialidades e na
redugdo e qualidade de trabalho assistencial de varios servigos e
serd apenas uma questdo de tempo.

Outra discussdo na ordem do dia ¢ sobre limitar ou ndo a au-
tonomia das ordens profissionais, as alteragdes a lei das ordens
profissionais, as restri¢des a até eliminagao de varias ordens. No
nosso caso, tentar limitar a autonomia da Ordem dos Médicos.

“ Autor Correspondente/Corresponding Author:

Correio eletronico: paula_freitas@sapo.pt (Paula Freitas)

Portuguese Society of Endocrinology, Diabetes and Metabolism

Rua Fernando Vicente Mendes, N° 1B, 1° Dto., 1600-892 Lisboa, Portugal

https://doi.org/10.26497/ed220038

Também li a entrevista no “Dinheiro vivo”, no dia 25 de junho
a Nadim Habib, economista pela London School of Economics e
atualmente professor na Nova SBE que referiu: “precisamos de
uma visdo clara para a saude, que aceita que o SNS que foi cons-
truido nos anos 70 era para uma populacdo que ja ndo existe. As
necessidades hoje sdo muito diferentes, ha muito mais doenga cro-
nica, precisamos de cuidados primérios, de comunidade”. Referiu
ainda: “...Concordo, mas eu nao posso ter responsabilizacdo sem
liberdade de decisdo. E um administrador hospitalar publico nao
tem liberdade de decisdo. Esta tudo no Ministério da Saude”.

Depois deste caos geral, lembrei-me e nds, os Endocrinologis-
tas, como estamos?

Fui confirmar o documento da “Rede de referenciagdo hospi-
talar de Endocrinologia” que ¢ de 2018 e esta recentemente publi-
cado online. Implementado?

Depois fui recordar como estdvamos em 2016 e reli o artigo
“A Endocrinologia em Portugal - Censo 2016. Dire¢ao do Colégio
de Endocrinologia e Nutri¢do da Ordem dos Médicos”.

A Direc¢ao do Colégio de Endocrinologia e Nutrigdo da Or-
dem dos Médicos realizou um inquérito nacional em setembro de
2016, a todos os servigos de Endocrinologia, Diabetes ¢ Metabo-
lismo dos hospitais do Servigo Nacional de Satde e uma versio
simplificada do mesmo foi enviada a todos os endocrinologistas
a trabalhar em Portugal e inscritos no colégio. O censo incluiu
dados organizacionais e de recursos humanos relativos ao fim do
ano de 2015. Registou 107 respostas individuais e 27 servicos.
O ratio de endocrinologistas por 100 000 habitantes era de 1,4,
muito inferior a outros paises europeus (varia de 2 a 4), que resulta
numa caréncia grave de servigos em algumas zonas do Pais e em
piores indicadores de qualidade.

A média de idades dos membros inscritos no Colégio de En-
docrinologia e Nutri¢do que responderam ao inquérito era de 50,6
anos (minimo de 31 e méaximo de 78 anos), 47% dos inquiridos
tinham idade inferior ou igual a 50 anos e 66% eram do sexo femi-
nino. Existia uma distribui¢cdo bimodal, com um pico entre os 30 e
35 anos e o outro entre os 50 e 60 anos. Cerca de 51% dos endocri-

Historial do artigo: Received/ Recebido: 2022-06-28 - Accepted/Aceite: 2022-06-28 - Publicado / Published: 2022-07-15
© Autor(es) (ou seu(s) empregador(es)) e Revista SPEDM 2021. Reutilizagdo permitida de acordo com CC BY-NC. Nenhuma reutilizagao comercial.
© Author(s) (or their employer(s)) and SPEDM Journal 2021. Re-use permitted under CC BY-NC. No commercial re-use.
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nologistas exercia simultaneamente no SNS e na medicina privada
(50,9% s6 no SNS). Quanto ao grau na carreira médica hospitalar,
20% atingiu o grau maximo de assistente graduado sénior e 49%
de assistente graduado, mas apenas 13,5% dos endocrinologistas
a trabalhar no SNS eram assistentes graduados seniores, 0 que
traduzia a ndo abertura de concursos de provimento. Quanto ao
tipo e regime contratual dos endocrinologistas, os contratos in-
dividuais de trabalho de 40 horas prevaleciam no total (29,1%) e
nos que exerciam simultaneamente no SNS e na medicina privada
(24,2%), seguido do regime de fungdes publicas em 42 horas em
exclusividade (17,4%), sendo o mais frequente no caso dos en-
docrinologistas que exercem apenas no SNS. Catorze servigos/
unidades eram dirigidos por assistentes ou assistentes graduados
de endocrinologia, o que correspondia a 52% dos servicos de en-
docrinologia, traduzindo por um lado a lentidao na progressao da
carreira médica, mas por outro lado, refletindo a abertura recente
de novos servigos e o quadro médico de dirigentes, relativamente
jovem. Qual serd o nosso retrato hoje em 2022?

Deixo um desafio ao Colégio, ao qual também pertengo, de
fazer o retrato atual da Especialidade de Endocrinologia e Nutri-
¢do para melhor modelar a constru¢do de um futuro sustentavel,

produtivo na area assistencial, de transmissdo de conhecimento e
de investigacdo e digno para todos os Endocrinologistas.

Responsabilidades Eticas

Conflitos de Interesse: Os autores declaram nao possuir conflitos
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ABSTRACT

Introduction: The standard treatment of hypothyroidism is levothyroxine (LT4), which is available
only as tablets in Portugal. This study was part of the European study THESIS (Treatment of Hypo-
thyroidism in Europe by Specialists: an International Survey) and aimed to investigate Portuguese
endocrinologists’ use of thyroid hormones in hypothyroid and euthyroid patients.

Material and Methods: An e-mail with an invitation to participate in an online survey investigating
practices about substitution with thyroid hormones was sent to all physician members of the Portu-
guese Society of Endocrinology, Diabetes and Metabolism (SPEDM).

Results: Out of 391 eligible SPEDM members, a total of 106 (27.1%) respondents were included in
the analysis. The majority (97.2%) used LT4 as the treatment of choice for hypothyroidism. In vari-
ous conditions that could interfere with LT4 absorption, most respondents (68.0% - 94.3%) preferred
tablets and did not expect a significant difference when switching from one type of LT4 formulation
to another. Other treatment options for hypothyroidism, such as combination therapy with LT4 and
liothyronine (LT3) were rarely used (2.8%). However, the majority of Portuguese physicians (66%)
would consider LT4 + LT3 combination in cases of persistent symptoms of hypothyroidism despite
biochemical control. Over half of the respondents answered that thyroid hormone therapy is never
indicated for euthyroid patients, but 34.9% and 22.6% would consider it for euthyroid infertile women
with high anti-thyroid antibody levels and in cases of euthyroid simple growing goiter, respectively.
Discussion and Conclusion: The treatment of choice for hypothyroidism in Portugal is LT4. Combina-
tion therapy with LT4 + LT3 would be considered by the majority of respondents for patients with persis-
tent symptoms. Some endocrinologists would offer LT4 to euthyroid infertile woman with high antibody
levels and to euthyroid patients with progressively growing simple goiter, contrary to current evidence.

Uso de Hormonas Tiroideias em Doentes Hipotiroideus e Eutiroideus:
Aplicacio do Questionario THESIS aos Endocrinologistas Portugueses
RESUMO

Introducgdo: O tratamento standard do hipotiroidismo consiste em levotiroxina (LT4), disponivel
apenas sob a forma de comprimidos em Portugal. O presente estudo fez parte do estudo Europeu
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THESIS (Treatment of Hypothyroidism in Europe by Specialists: an International Survey) e pre-
tendia investigar a utilizagdo de hormonas tiroideias em doentes em hipotiroidismo e eutiroidismo,
pelos endocrinologistas portugueses.

Material e Métodos: Foi enviado um e-mail convite de participacdo num inquérito online, para
investigar a utilizacdo de hormonas tiroideias. Este foi enviado a todos os membros médicos da
Sociedade Portuguesa de Endocrinologia, Diabetes e Metabolismo (SPEDM).

Resultados: Entre os 391 membros elegiveis da SPEDM, foram incluidos na analise 106 (27,1%) re-
spondentes. A maioria (97,2%) utilizava a LT4 como tratamento de escolha para o hipotiroidismo. Em
diversas condi¢des que podem interferir com a absor¢ao de LT4, a maioria (68,0% — 94,3%) afirmou
preferir a formulacdo em comprimidos e ndo esperar diferengas significativas entre as varias formu-
lagdes. Outras op¢des terapéuticas, como a combinagdo de LT4 e triiodotironina (LT3), sdo raramente
utilizadas (2,8%). No entanto, a maioria dos endocrinologistas portugueses (66%), consideraria esta
combinag¢do em caso de persisténcia de sintomas de hipotiroidismo, apesar de controlo bioquimico.
Cerca de metade dos respondentes referiram que a terapia hormonal nunca esta indicada em doentes
eutiroideus. No entanto, 34,9% e 22,6% consideraria em mulheres inférteis em eutiroidismo, com
niveis elevados de anticorpos anti-tiroideus, e no bocio simples em crescimento, respetivamente.
Discussao e Conclusdo: O tratamento de escolha do hipotiroidismo em Portugal é a LT4. A com-
binagao de LT4 e LT3 foi considerada pela maioria dos respondentes para doentes com persisténcia
de sintomas. Alguns endocrinologistas considerariam a prescri¢do de LT4 em mulheres inférteis em
eutiroidismo com niveis elevados de anticorpos e em doentes eutiroideus com bocio simples em
crescimento, contrariamente a evidéncia atual.

Introduction

Hypothyroidism is a common condition affecting approxi-
mately 3% of the European population.! A recent study found a
similar prevalence in Portugal (4.9%), with a large proportion of
undiagnosed patients.” Levothyroxine (LT4) is the standard thera-
py for hypothyroidism, and, in the past decade, different LT4 for-
mulations have become commercially available in Europe (gener-
ic or branded, in tablet form, soft-gel capsules or liquid solution).’

Soft-gel capsules and liquid solution are the most recent LT4
formulations and were manufactured to overcome some of the
bioavailability issues of tablets.’ Bioavailability of LT4 may be
reduced when tablets are administered simultaneously with food
and beverages, other types of medication (proton-pump inhibitors,
phosphate binders, calcium carbonate, and iron supplements), or
in the presence of concomitant gastrointestinal conditions (Heli-
cobacter pylori infection, coeliac disease and atrophic gastritis).?
Preliminary evidence suggests differences in bioavailability in fa-
vor of soft-gel capsules and liquid solution both in patients with
and without impaired absorption.”> However, new LT4 formula-
tions are more expensive than tablets, and the cost-effectiveness
of switching to these formulations remains unsettled.® In Portugal,
tablets are the only currently available LT4 formulation and there
are three brands available. The Portuguese public healthcare sys-
tem usually funds this medication.

Although Portuguese and international thyroid guidelines uni-
formly favor LT4 as standard therapy, attitudes diverge regarding
combination therapy with LT4 and liothyronine (LT3).”* Interest-
ingly, combination therapy and desiccated thyroid extract (DTE)
are gaining popularity in some countries, mostly due to growing
demands from patients dissatisfied with LT4 treatment, despite
adequate thyroid hormone replacement.’”* However, prescribing
T3-containing preparations is not without potential risks.® Side ef-
fects due to possible iatrogenic thyrotoxicosis are a concern, and
the available evidence for non-superiority of combination therapy
over LT4 does not support this trend.® Recently, a Consensus Doc-
ument on evidence-based use of LT4/LT3 combinations recog-
nized that physiological dosing of LT3 is difficult to achieve using
conventional T3 preparations, stating that slow-release T3 prepa-
rations are needed to achieve physiological fT3/fT4 levels.'* Cur-
rently, conventional LT3 tablets are not commercially available
in Portugal. However, they can be imported from other countries.

This survey was part of the international study THESIS
(Treatment of Hypothyroidism in Europe by Specialists: An In-
ternational Survey). The aim was to investigate the use of thyroid
hormones for hypothyroid and euthyroid patients by Portuguese
endocrinologists. In Portugal, there is a consensus for the treat-
ment and follow-up of hypothyroidism.” Hypothyroid patients are
managed in primary and secondary care using the different avail-
able LT4 tablets. Most Portuguese physicians work in both private
and public health systems.

Material and Methods

A questionnaire was developed to identify attitudes of Europe-
an endocrinologists regarding substitution with thyroid hormones
in hypothyroid and euthyroid patients. The original English sur-
vey was translated into Portuguese by a bilingual clinician and
checked by a bilingual senior physician (Supplementary Material,
Appendix 1). It was adapted to a web-based survey constructed
with Google Forms®, an open-access platform. Eight questions
about demographic data were followed by twenty-three questions
about treatment of hypothyroid and euthyroid patients. Space for
comments was available at the end.

An e-mail with an electronic link leading to the voluntary and
anonymized questionnaire was sent to all physician members (452
members) of the Portuguese Society of Endocrinology, Diabetes
and Metabolism (SPEDM) on 4™ February 2021, followed by two
reminders in February and March 2021. Survey responses were
collected and electronically stored by the survey service, where
the data was accessible by password. Repeat submissions from the
same Internet Protocol (IP) address were automatically blocked.

Responses from specialties other than endocrinology were ex-
cluded. We considered as valid for statistical evaluation only those
responses with complete demographic data.

Statistical Analysis

Descriptive statistics were calculated for responses to all ques-
tions. The goodness of fit y>-test was used to compare frequencies
between the categorical variables. A two-sided p value of<0.05
was considered statistically significant. All analyses were con-
ducted using IBM SPSS statistics software version 27 (SPSS Inc.,
Chicago, IL, USA).
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Results
Sample Characteristics

Fig. 1 shows a flowchart of the SPEDM members and the re-
spondents. A total of 106 of 391 eligible members (27.1%) re-
sponded, completing all the questions of the survey. Seventeen
of the respondents (16.0%) were also members of the European
Thyroid Association and two (1.9%) of the American Thyroid As-
sociation. The demographic data of the respondents are compiled
in Table 1. Eighty-one (76.4%) reported that they treated thyroid
patients daily, 24 (22.6%) on a weekly basis, whereas only one
(0.9%) rarely managed thyroid patients. Seventy-seven (72.6%)
treated more than 100 hypothyroid patients/year, 19 (17.9%) be-
tween 51 and 100 annually and 10 (9.4%) only between 10 and
50 annually.

All members of the SPEDM

n=564
(nurses, phar
companies, students): n = 112
Physicians with other specialties: n = 61
Eligible members
n=391

Young physicians in training to become
Endocrinologists

n=113

Clinical Endocrinologists
n=278

Eligible members who opened the survey
n =106

Respondents included in the analysys
n =106
27.1% of eligible members

Figure 1. Flowchart illustrating members of the Portuguese Society of Endocri-
nology, Diabetes and Metabolism and respondents.

Table 1. Characteristics of the 106 respondents.

Gender, n (%)

Female 74 (69.8)
Male 32 (30.2)
Age in years, n (%)

20-30 14 (13.2)
31-40 37 (34.9)
41-50 17 (16.0)
>50 38 (34.9)
Years in medical practice, n (%)

0-10 33 (31.1)
11-20 26 (24.5)
21-30 17 (16.0)
31-40 15 (14.2)
>40 15(14.2)
Specialisation®, n (%)

Endocrinology 106 (100.0)
Paediatric Endocrinology 1(0.9)
Place of employment®, n (%)

Universitary Centre 55 (51.9)
Private clinic 42 (39.6)
Regional Hospital 28 (26.4)
Specialized Medicine 15 (14.2)

* The sum of percentages exceeds 100% because some respondents had >1 specialty and were
employed in more than 1 place.

Treating Hypothyroid Patients

The great majority of the respondents (103; 97.2%) indicated that
the treatment of choice for hypothyroidism is LT4 and the remaining
three (2.8%) offered the LT4 + LT3 combination as their first line
of therapy (LT4 vs LT4 + LT3; p<0.001). Regarding prescription in
clinical practice, all responders prescribed LT4, while two (1.9%)
also prescribed LT3 and one (0.9%) DTE or LT4 + LT3 combination.

Using Different LT4 Formulations

Most of the respondents (76; 71.7%) replied that patients were
dispensed the prescribed type of LT4 and 30 (28.3%) reported that
to ensure the formulation prescribed was dispensed, they had to
provide justification to the regulatory authorities. None believed
that they were unable to influence the type of dispensed LT4.

Five survey questions explored the use of different LT4 formu-
lations in specific situations (Table 2). Most Portuguese endocri-
nologists (up to 52.8%) preferred LT4 tablets to soft-gel capsules or
liquid LT4 for the treatment of hypothyroidism, and did not expect
any major difference when switching from one type of formulation
to another (up to 63.2%). The same attitude applied to situations
of interfering drugs, intolerance to various foods, unexplained poor
biochemical control, or persistent symptoms despite reasonable
biochemical control. One-third of respondents preferred new LT4
formulations in scenarios of expected lower absorption and reduced
bioavailability of LT4 tablets (tablets or “no major changes expect-
ed” vs soft-gel capsules or liquid solution; p <0.001).

Monitoring Thyroid Hormone Treatment

After starting LT4 replacement treatment for hypothyroidism,
57 (53.8%) would recheck serum TSH levels in 4-6 weeks and 49
(46.2%) after 8 weeks (4—6 weeks vs 8 weeks; p =0.437).

When switching from one formulation or brand to another, 53
(50.0%) would recheck serum TSH levels in 4-6 weeks and 48 (45.3%)
after 8 weeks (4-6 weeks vs 8 weeks; p=0.619). Four (3.8%) reported
to rely only on clinical evaluation and a minority (1; 0.9%) stated that
there is no need for TSH monitoring if the dosage is unchanged.

Treating Euthyroid Patients with Thyroid Hormones

The circumstances under which endocrinologists would con-
sider therapy with thyroid hormones in patients without hypothy-
roidism are shown in Fig. 2. Just over half of the respondents (54;
50.9%) answered that treatment with thyroid hormones is never

Thyroid hormones may be indicated in biochemically euthyroid patients with:

60%

51%
50% -
40% -
35%
30% 1
23%
20%
10% 4 79
: % 5%
L1 -
0% | = - —
woter g nexplaned ft
sitive thyroid over time s
antbodies

Treatment is never ~Female infertility with Simpl
indicated positi

ing Severe Obesity resistant to
to anti-d hypercholesterolemia lfe style intervention

‘medication:

Figure 2. Use of LT4 in euthyroid subjects. Responders were allowed to choose more
than one option; hence the total number of responses may be greater than 100%.
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Table 2. LT4 formulations preferred by respondents in different clinical scenarios.

Tablets

Soft-gel
capsules

Liquid
solution

Other brand  “I expect no major changes with
tablets the different formulations” n (%)

Interfering drugs may influence the stability of therapy. Which
LT4 preparation is in your experience least likely to be subject
to variable absorption?

52 (49.1)

10 (9.4)

14 (13.2) 0(0) 30 (28.3)

Which of the following preparations of LT4 would you prescri-
be in case of first diagnosis of hypothyroidism when the patient
self-reports intolerance to various foods raising the possibility
of celiac disease, malabsorption, lactose intolerance, or intole-
rance to common excipients

50 (47.2)

13 (12.3)

21 (19.8) 0 (0) 22 (20.8)

Which of the following preparations of LT4 would you prescri-
be for a patient established on LT4 who has unexplained poor 0 (0)
biochemical control of hypothyroidism?

8(7.5) 11 (10.4)

56 (52.8) 31(29.2)

Which of the following preparations of LT4 would you pres-
cribe for a patient with poor biochemical control who is unable
(due to busy lifestyle) to take LT4 fasted and separate from
food/drink?

52 (49.1)

15 (14.2)

18 (17.0) 0 (0) 21 (19.8)

Which of the following preparations of LT4 would you pres-
cribe for a patient established on LT4 tablets who has good
biochemical control of hypothyroidism but continues to have
symptoms?

0 (0)

2(1.9) 4(3.8)

333L.1) 67(63.2)

LT4, levothyroxine

indicated. However, more than a third (37; 34.9%) would consider
treatment in euthyroid infertile females with positive thyroid anti-
bodies and approximately a fourth (24; 22.6%) in euthyroid patients
with simple goitre growing over time. Other conditions (depression
resistant to antidepressant medications, unexplained fatigue, severe
hypercholesterolemia and obesity resistant to lifestyle intervention)
were rarely considered as indications for treatment (2%-7%).

Combination Treatment with LT4 + LT3

The LT4 + LT3 combination treatment was considered by 70
(66.0%) respondents when symptoms suggestive of hypothyroid-
ism persisted, notwithstanding normal TSH concentration, and by
9 (8.5%), for a short period, in patients recovering from protracted
hypothyroidism. Despite this, only three responders actually used
LT3 formulations. On the other hand, 27 (25.5%) stated that avail-
able evidence does not support combination treatment (LT3 + LT4
vs “no evidence”; p <0.001) (Table 3).

Table 3. Use of LT3, LT4 + LT3 combination, desiccated thyroid, selenium and
iodine by respondents.

Use of LT3 and desiccated thyroid in clinical practice, n (%)

LT3 2(1.9)
LT4 + LT3 combination 1(0.9)
Desiccated thyroid 1(0.9)
Consideration of LT4 + LT3 combination use, n (%)

Never 27 (25.5)
Persistence of hypothyroidism symptoms 70 (66.0)
While recovering from protracted hypothyroidism 9(8.5)
Consideration of selenium and iodine use, n (%)

Never 36 (34.0)
If requested by the patient 33 (31.1)
In presence of autoimmune thyroiditis 32 (30.2)
Subclinical hypothyroidism 5(4.7)

Persistent Symptoms in LT4 Treated Patients

Some patients with hypothyroidism treated with LT4 continue to
experience persistent symptoms despite normal serum TSH."* Nearly

half of the respondents (50; 47.2%) estimated that the frequency of
persistent symptoms is less than 5% and approximately a fourth (23;
22%) estimated this figure to be 6%-10%. Nearly a fourth (23; 22%)
of the respondents estimated it to be 11%-30% and only a few (3;
2.8%) to be more than 30% (< 10% vs > 10%, p <0.001). The remain-
ing respondents (7; 6.6%) were not sure. Forty-seven (44%) physi-
cians reported that this trend had not changed over the past five years,
whereas 24 (22.6%) reported an increase and 7 (6.6%) a decrease of
such cases (no difference vs. more cases; p =0.006). The remaining
members (28; 26.4%) were not sure.

Due to the ongoing speculation on the causes of persistent hy-
pothyroid symptoms, Portuguese endocrinologists were asked to
comment on eight possible causes of this clinical condition (Fig. 3).
Respondents agreed that such persistent symptoms could be mostly
due to psychosocial factors (85; 80.2%), comorbidities (70; 66.0%),
unrealistic expectations (73; 68.9%), the burden of chronic disease
(60; 56.6%) and chronic fatigue syndrome (61; 57.5%). Less than
half (50; 47.2%) stated that symptom persistence might be due to in-
ability of LT4 to restore normal physiology.

Supplementation with Selenium and Iodine

Although 36 (34.0%) respondents stated that supplementa-
tion with selenium or iodine should never be used, 33 (31.1%)

80% r
70%
60%
50%
40%
30% |

20% |

n [l H%

Imabily of T4 Prychosocil  Comortidies Chronkc fatisve
factors syndrome

of  Theburden of The burden of
chronic disease  havi 3

physiology due to
autoimmunity

. Strongly disagree [1Disagree % Neutral % Agree M Strongly agree

Figure 3. Portuguese endocrinologists’ speculation concerning possible factors ex-
plaining persistent symptoms of hypothyroidism despite biochemical euthyroidism
in patients treated with LT4
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answered that it could be used if requested by the patient and 32
(30.2%) that it could be used in patients with co-existing autoim-
mune thyroiditis. Only five members (4.7%) recommended sup-
plementation in patients with subclinical hypothyroidism (use of
selenium and iodine vs. “never use”; p <0.001) (Table 3).

Endocrinologists with Hypothyroidism

Fifteen (14.2%) of the members that completed the survey
stated having a diagnosis of hypothyroidism. Of these, 7 (46.7%)
reported excessive tiredness. Only one had tried DTE and none
had tried combination therapy with LT4 + LT3. Ninety-one re-
spondents (85.8%) claimed not to be diagnosed with hypothy-
roidism. Of these, only 20 (22.0%) would consider combination
therapy with LT4 + LT3 or DTE for themselves in case of hypo-
thyroidism, even if they experienced persistent symptoms despite
normalization of serum TSH with LT4 therapy (use of combina-
tion therapy or DTE vs. “never use”; p <0.001).

Discussion
Treatment with LT4

This survey confirms that LT4 is the treatment of choice for
hypothyroid patients among Portuguese endocrinologists, in ac-
cordance with the national guidelines and general consensus.” The
treatment of choice for hypothyroidism in Portugal, remains LT4
tablets, as there are no other widely available options. Even if dif-
ferent formulations were presently available, less than one-third of
SPEDM members would consider prescribing soft-gel capsules or
liquid solutions to patients unable to separate LT4 from food intake
or interfering drugs or with malabsorption problems, such as gastro-
intestinal disease, although preliminary evidence seems to supports
their use.’ Portuguese physicians would not consider the use of new
LT4 formulations in other situations, such as poor biochemical con-
trol on tablets or persistent symptoms despite biochemical control.
These results differed from the Italian and Romanian THESIS in-
vestigation, where the use of soft-gel capsules and liquid solutions
are widely preferred in these clinical conditions.'>'® The reason for
this discrepancy probably rests with the fact that these LT4 formula-
tions are not available in Portugal, while in Italy and Romania they
have been available for several years. On the other hand, the results
were similar to the Danish and Polish survey, where alternative for-
mulations have been available for a shorter period of time.'”'* More
data on cost-effectiveness is needed to qualify evidence-based use
of these new LT4 formulations.

Biochemical follow-up of patients after starting LT4 replace-
ment treatment, or switching from one formulation or brand to an-
other, is performed by more than 95% of Portuguese endocrinolo-
gists, who would most frequently recheck TSH within 8 weeks,
according to national and international guidelines.”"”

Thyroid Hormone Therapy in Euthyroid Patients

In accordance with current guidelines, most respondents
agreed that thyroid hormone therapy is never indicated in euthy-
roid patients. However, more than one in three would consider
LT4 treatment in euthyroid infertile women with high levels of
thyroid autoantibodies. Infertility has been associated with posi-
tive thyroperoxidase antibodies, especially in women with ovula-
tory dysfunction, but a large prospective study and a recently pub-
lished randomized clinical trial found no benefit of LT4 treatment
in this setting.”’*!

Additionally, about one in five Portuguese endocrinologists
suggested treating a growing goiter with LT4 in euthyroid patients
while the evidence demonstrates that the majority of patients with
simple goitre do not benefit from this therapy.’>** Depression, un-
explained fatigue, hypercholesterolemia and obesity were rarely
reported as indications for thyroid hormone treatment, in agree-
ment with available evidence.’*?* With the relevant exception of
the treatment with LT4 of euthyroid growing goiter and infertile
women, the responses of Portuguese endocrinologists were in ac-
cordance with guidelines. Interestingly, similar results were found
in other European countries THESIS investigations.'*"'-%

Combination Therapy with LT4 and LT3

Combination therapy with LT4 + LT3 is discouraged by both
American and European guidelines, based on lack of indisputable
efficacy.”®” However, it might be considered as a short-term trial in
hypothyroid patients who have persistent symptoms despite serum
TSH values within the reference range.” Nearly all respondents
considered LT4 the treatment of choice for hypothyroidism, while
very few would prescribe LT4 + LT3 combination as a first line
therapy. Interestingly, a trial of combination therapy in the presence
of persistent symptoms suggestive of hypothyroidism despite nor-
mal serum TSH was considered by about 66% of respondents. The
fact that only a few actually used it, is probably due to unavailabili-
ty. Nevertheless, less than half reported that symptom persistence in
biochemical euthyroid patients might be due to inability of LT4 to
restore normal physiology. These data also differed from the Italian,
Romanian, Polish, Spanish and Bulgarian surveys, where combina-
tion therapy was considered by 24-40% of endocrinologists in the
presence of persistent symptoms. 3273

Persistent Symptoms in LT4 Treated Patients

Persistent symptoms among biochemically euthyroid patients
treated with LT4 are common and the aetiology complex.”* Psy-
chological factors and comorbidities were pointed out as the main
reason for symptoms, in accordance with the known association
between autoimmune thyroiditis/thyroid dysfunction and psy-
chiatric disorders and other morbidities.”**! Patient satisfaction
surveys while on LT4 treatment are quite disappointing, showing
even worse results in people with depression.'!

Supplementation with Iodine and Selenium

The Portuguese guidelines do not support supplementation
with iodine or selenium.” However, SPEDM members were di-
vided, stating that either dietary supplements should never be
used or that they could be used at the request of the patients or in
the presence of autoimmune thyroiditis. However, although some
evidence suggests that selenium supplementation in chronic au-
toimmune thyroiditis reduces thyroid autoantibodies, clinical ef-
ficacy has not been demonstrated.*?** Our findings concur with the
Danish and Bulgarian THESIS surveys which also showed that
iodine and selenium was recommended by some endocrinologists,
regardless of the selenium status of the patients, and without suf-
ficient evidence to support this approach.'”*

Treatment of Physicians with Hypothyroidism

The prevalence of hypothyroidism in responding physicians
was higher than in the general population, potentially related to an
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Appendix 1. Original Survey.

A: ABOUT YOU

Al. Sex
a) Female
b) Male

A2. Age (years) [dropdown menu]
a) 20-30

b) 31-40

c) 41-50

d) >50

A3. Years in medical practice [dropdown menu]
a) 0-10

b) 11-20

c) 21-30

d) 31-40

e) More than 40

Ad4. Specialty [check all that apply]
a) Endocrinology

b) Internal Medicine

c¢) Pediatric Endocrinology

d) Nuclear Medicine

e) Surgery

f) Family Medicine

g) Gynecology

h) Other

AS5. Member of... [check all that apply]

a) ETA (European Thyroid Association)

b) ATA (American Thyroid Association)

¢) LATS (Latin American Thyroid Association)

d) AOTA (Asian and Oceanian Thyroid Association)
e) National Endocrine Societies

f) None of the above

A6. Where do you practice? [check all that apply]
a) University centre

b) Regional hospital

¢) Private clinic

d) General Practice

e¢) Basic researcher

A7. Do you treat thyroid patients on a regular basis (dai-
ly or weekly)?

a) Yes, daily

b) Yes, weekly

¢) No, I rarely treat thyroid patients

A8. Do you treat patients with hypothyroidism?
a) Yes, from 10 to 50 patients/year

b) Yes, from 51 to 100 patients/year

¢) Yes, > 100 patients/year

d) No, I rarely treat hypothyroid patients

B. HYPOTHYROIDISM

B1. Thyroid hormones may be indicated in biochemically
euthyroid patients with: [check all that apply]

1) unexplained fatigue

2) obesity resistant to life-style interventions

3) severe hypercholesterolemia, as a complementary treatment
4) depression resistant to anti-depressant medications

5) female infertility with high level of thyroid antibodies

6) simple goiter growing over time

7) no, treatment is never indicated for these patients

B2. Which thyroid hormones available for substitution
therapy should be the first choice for the treatment of
hypothyroid patients?

1) LT4

2) LT3

3) Desiccated thyroid

4) LT4 and LT3 combination

B3. Which of the following drugs are you prescribing in
clinical practice? [check all that apply]

1) LT4

2) LT3

3) Desiccated thyroid

4) LT4 and LT3 combination

B4. How much control do you have over the formulation
of LT4 dispensed for your patients? Please choose the op-
tion the best applies to your practice

1) most of my patients are dispensed the type of LT4 that

I recommend

2) I have control over the type of LT4, but I have to justify it
to the regulatory authorities every time I recommend it

3) the type of dispensed thyroxine is mostly chosen by gene-
ral practitioners

4) for most of my patients I have no control over the type of
LT4 that they are dispensed

BS. Interfering drugs may influence the stability of the-
rapy. Which LT4 preparation is in your experience least
likely to be subject to variable absorption?

1) tablets

2) soft-gel capsules

3) liquid solution

4) I expect no major changes with different formulations

B6. Which of the following preparations of LT4 would
you prescribe in case of first diagnosis of hypothyroidism
when the patient self-reports intolerance to various foods
raising the possibility of celiac disease, malabsorption,
lactose intolerance, or intolerance to common excipients?
1) tablets

2) soft-gel capsules

3) liquid solution

4) I expect no major changes with the different formulations
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B7. Which of the following preparations of LT4 would you
prescribe for a patient established on LT4 who has unex-
plained poor biochemical control of hypothyroidism?

1) tablets from another manufacturer

2) soft-gel capsules

3) liquid solution

4) I expect no major changes with the different formulations

BS8. Which of the following preparations of LT4 would
you prescribe for a patient with poor biochemical control
who is unable (due to busy lifestyle) to take LT4 fasted
and separate from food/drink?

1) tablets

2) soft-gel capsules

3) liquid solution

4) I expect no major changes with the different formulations

B9. Which of the following preparations of LT4 would
you prescribe for a patient established on LT4 tablets
who has good biochemical control of hypothyroidism but
continues to have symptoms?

1) tablets

2) soft-gel capsules

3) liquid solution

4) I expect no major changes with the different formulations

B10. After the start of LT4 replacement therapy, when
would you re-check serum TSH:

1) after 2 weeks

2) after 4 — 6 weeks

3) after 8 weeks

4) no, I mostly rely on clinical evaluation

B11. In case of a switch to a different formulation or
change from one manufacturer’s LT4 tablet to another,
when do you recommend that the serum TSH should be
re-checked:

1) after 4 to 6 weeks

2) after 8 weeks

3) on the basis of clinical evaluation

4) no, there is no need of TSH control after preparation
changes if the dosage is the same

B12. Dietary supplements (such as selenium or iodine)
are proposed for patients with thyroid disease. Do you
think that they may be used in addition to thyroid hor-
mone replacement in hypothyroidism?

1) when there is coexisting autoimmune thyroiditis

2) in subclinical hypothyroidism

3) at the patient’s request or as a complementary treatment
4) no, dietary supplements should never be used

B13. The use of combined replacement therapy, with
administration of both LT4 and LT3, is generally not re-
commended. Do you think that may be considered?

1) for a short period, in patients recovering from protracted
hypothyroidism

2) in patients with normal serum TSH who still complain of
symptoms suggestive of hypothyroidism

3) in hypothyroid patients with normal serum TSH who
complain of unexplained weight gain

4) due to the low quality of available evidence, combined
therapy should never be used.

B14. It has been reported that some patients with hypo-
thyroidism treated with levothyroxine continue to experien-
ce persistent symptoms despite normal serum TSH. The
following three questions refer to such patients.

In your clinical practice how common is this phenomenon?
1) less than 5% of patients

2) 6%-10%

3) 11%-30%

4) More than 30%

5) Not sure

B1S5. It has been reported that some patients with hypo-
thyroidism treated with levothyroxine continue to expe-
rience persistent symptoms despite normal serum TSH.
In your experience what has been the trend over the past
5 years?

1) I am seeing more such cases

2) I am seeing fewer such cases

3) No change

4) Not sure

B16. In most patients treated with levothyroxine who achie-
ve normal serum TSH, persistent symptoms are due to:

1) inability of levothyroxine to restore normal physiology
strongly disagree/disagree/neutral/agree/strongly agree

2) psychosocial factors

strongly disagree/disagree/neutral/agree/strongly agree

3) comorbidities

strongly disagree/disagree/neutral/agree/strongly agree

4) chronic fatigue syndrome

strongly disagree/disagree/neutral/agree/strongly agree

5) patient unrealistic expectation

strongly disagree/disagree/neutral/agree/strongly agree

6) presence of underlying inflammation due to autoimmunity
strongly disagree/disagree/neutral/agree/strongly agree

7) the burden of chronic disease

strongly disagree/disagree/neutral/agree/strongly agree

8) the burden of having to take medication

strongly disagree/disagree/neutral/agree/strongly agree
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B17. Using your experience with patients treated with

levothyroxine who achieve normal serum TSH, but con-

tinue to experience symptoms like fatigue, please rank

them from 1-8, where 1 is the most likely and 8 the least

likely explanation in your opinion. /Double-click or drag-

-and-drop items in the left list to move them to the right -

your highest ranking item should be on the top right, moving

through to your lowest ranking item].

Rank (1-8)

1) the burden of having to take medication *

2) patient unrealistic expectations

3) inability of levothyroxine to restore
normal physiology

4) psychosocial factors

5) presence of underlying inflammation
due to autoimmunity

6) comorbidities

7) chronic fatigue syndrome

8) the burden of chronic disease

* %

* ¥ X *

B18. Do you, yourself have a diagnosis of hypothyroi-
dism requiring thyroid hormone treatment?

1. Yes

2. No

B19. (it will appear only in respondents who answered
“yes” to question B18) Do you experience excessive tired-
ness/fatigue?

1. Yes

2. No

B20. (it will appear only in respondents who answered
“yes” to question B18) Have you tried L-T4 and L-T3
combination treatment?

1. Yes

2. No

B21. (it will appear only in respondents who answered
“ves” to question B18) Have you tried desiccated thyroid
treatment?

1. Yes

2. No

B22. (it will appear only in respondents who answered
“yes” to question B20 or B21) If you have tried of L-T4
and L-T3 combination treatment or desiccated thyroid,
please describe your experience (eg how effective com-
pared with L-T4 monotherapy, whether you continue to
take it, side-effects, long-term concerns).

(Space for free text)

B23. (it will appear only in respondents who answered
“No” to question B18) Would you consider L-T4 and
L-T3 combination treatment or desiccated thyroid for
yourself if you were to develop hypothyroidism?

1. Yes

2. No

B24. Please add comments (eg why you would or would
not choose to take L-T4 and L-T3 combination treatment
or desiccated thyroid for yourself)

increased awareness among physicians.” Most respondents would
not consider combination therapy in case of hypothyroidism,
mostly due to lack of evidence. Interestingly, although 66% of
the respondents would prescribe combination therapy for their pa-
tients in the presence of persistent symptoms, only 22.0% would
consider this treatment for themselves.

Strengths and Limitations

The strength of our study is that responses came from clinical
endocrinologists who routinely manage a large number of hypo-
thyroid patients. By circulating the questionnaire to all SPEDM
members, we obtained 106 responses (27.1% response rate). Most
SPEDM members who are clinically active within the thyroid field
are organized within the Portuguese Thyroid Study Group, com-
prising 61 members. The fact that the number of respondents was
slightly higher (i.e. 106) indicates that the response rate may be
well above 27.1%, taking the relevant target group into account.

The fact that less than one-third of eligible clinicians com-
pleted the survey is a limitation of this study and therefore con-
clusions cannot be easily generalized to the sum of Portuguese
endocrinologists. Another limitation is the unavailability of newer
LT4 formulations in Portugal and the heterogeneity of access to
LT3 throughout the country.

Conclusion

The treatment of choice for hypothyroidism in Portugal is LT4
tablets, even when conditions affecting bioavailability are present.
However, some endocrinologists recognize the potential benefits of
new LT4 formulations. Moreover, combination therapy with LT4 +
LT3 is widely considered for patients treated with LT4 with persistent
symptoms and stable TSH within the reference range, although only
a few SPEDM members prescribe it in clinical practice due to LT3
unavailability. In a biochemically euthyroid patient, the only scenar-
ios when LT4 was considered by a significant number of physicians
were female infertility with positive antibodies or a growing simple
goiter. These deviations from guidelines recommendations should
be addressed. The Portuguese THESIS study highlights the need for
commercialization of LT3 and other LT4 formulations in Portugal.
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RESUMO

Introducdo: A citopuncao aspirativa da tiroide ¢ o método mais custo-efetivo na sele¢ao dos noédulos
com indicagdo cirurgica. A classificagdo de Bethesda uniformizou a apresentacdo desses resultados
citologicos em seis categorias, associadas a um risco progressivo de malignidade, permitindo com-
paracdo de dados entre diferentes centros, e melhor orientagao do paciente.

Numa tentativa de melhoria da qualidade, ¢ recomendado que cada instituicdo avalie os seus resultados.
O nosso objetivo foi rever e analisar os resultados das citologias da tirdide efetuadas entre fevereiro
de 2013 e janeiro de 2019: a distribuigdo por categorias segundo a classificagdo de Bethesda; o
respetivo risco malignidade usando a correlagdo cito-histologica, nos pacientes operados; avaliar a
utilidade da repeticdo nos noédulos com “recomendagdo para repeticao da biopsia”.

Comparar com os dados da literatura.

Material e Métodos: Estudo retrospetivo do resultado das pungdes aspirativas da tiroide efetuadas
entre fevereiro de 2013 e janeiro de 2019, no Centro Hospitalar Entre o Douro e Vouga. Correlagao
com o diagnostico histologico nos pacientes submetidos a cirurgia na institui¢ao.

Resultados: Avaliadas 2543 citologias aspirativas da tiroide, de 1952 pacientes (idade media de
57 anos, 87,1% mulheres); das 2543 citologias, 2173 correspondem a primeira abordagem, 325 a
repetigdo, ¢ 37 a segunda repeti¢do. Foram operados 365 pacientes (422 nodulos), dos quais 3,8%
com malignidade. A percentagem por categoria na primeira citologia e o respetivo risco de malig-
nidade foram de: 15,5% nao diagnosticos com 1,5% de malignidade; 73,3% benignos com 0% de
malignidade; 4,7% atipia de significado indeterminado com 3,9% de malignidade; 3,2% suspeita de
neoplasia folicular com 11,8% de malignidade; 2,0% suspeitos de malignidade, com 93,0% malig-
nos e 1,3% malignos com 89,3% de malignidade.

Nos nddulos com “recomendagio para repeticdo da biopsia” (ndo diagndstico e atipia de significado inde-
terminado) a primeira repeti¢do teve uma amostra adequada em 80,6% e em 88,3% respetivamente, e con-
siderando ambas as repeti¢des, permitiu o diagnostico de benignidade em 43,2% e 53,4% desses nodulos.
Conclusdo: Os nossos resultados de risco de malignidade por categoria, e da repetigdo da citologia
estdo de acordo com o publicado. Na distribui¢do por categoria, devera haver uma tentativa de di-
minuigao dos nao diagndsticos.

Bethesda Thyroid Classification: A 6-Year Experience at Centro
Hospitalar Entre Douro e Vouga
ABSTRACT

Introduction: Fine-needle aspiration cytology is the most cost-effective method for selecting thy-
roid nodules for surgery. Bethesda’s classification standardized the presentation of these cytological
results in six categories, associated with a progressive risk of malignancy, allowing data to be com-
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pared between different centers, and better patient guidance.

In an attempt to improve quality, it is recommended that each institution evaluates its own results.
Our aim was to review and analyze the results of thyroid cytologies performed between February
2013 and January 2019: the distribution by categories according to the Bethesda classification; the
respective malignancy risk using the cyto-histological correlation, in operated patients; to evaluate
the usefulness of repetition in nodules with “recommendation for repeat biopsy”.

To compare our results with the published data.

Material and Methods: Retrospective study of thyroid fine needle aspiration cytologies performed
between February 2013 and January 2019, at Centro Hospitalar Entre o Douro e Vouga.
Correlation with histological diagnosis in patients submitted to surgery.

Results: A total of 2543 thyroid fine needle aspiration were evaluated in 1952 patients (mean age
57 years, 87.1% women); 2173 correspond to the first approach, 325 the repetition, and 37 the sec-
ond repetition. 365 patients (422 nodules) were operated on, of which 3.8% had malignancy. The
percentage by category in the first cytology and the respective risk of malignancy were: 15.5% non-
diagnostic with 1.5% malignancy; 73.3% benign with 0% malignancy; 4.7% atypia of undetermined
significance with 3.9% malignancy; 3.2% suspected follicular cancer with 11.8% malignancy; 2.0%
suspected of malignancy, with 93.0% malignant and 1.3% malignant with 89.3% malignancy.

In the nodules with “recommendation for repeat biopsy” (non-diagnosis and atypia of undetermined sig-
nificance) the first repetition had an adequate sample in 80.6% and 88.3% respectively, and considering
the result of both repetitions, it allowed the diagnosis of benignity in 43.2% and 53.4% of these nodules.
Conclusion: Our results of malignancy risk by category, and the repetition of cytology in the nod-
ules with this recommendation are, in general, in accordance with the published data. Regarding the

distribution by category, there should be an attempt to decrease non-diagnostic results.

Introducio

A elevada prevaléncia da patologia nodular tiroideia (50% a
60%)' requer critérios relativamente uniformizados na sua abor-
dagem, a fim de evitar intervengdes desnecessarias. Esses critérios
véao sendo atualizados em fungdo dos respetivos resultados, ¢ as-
sentam em trés pilares: caracteristicas clinico-ecograficas, resulta-
do citologico, e diagnostico histologico (gold-standard).

As caracteristicas ecograficas suspeitas de malignidade estao
identificadas: presenga de microcalcificagdes, hipoecogenicidade em
relacdo a tiroide e aos musculos hioideus, margens irregulares, e di-
ametro antero-posterior maior que o transversal numa imagem axial
(“mais alto que largo™). O risco relativo de cada uma das delas tem
sido ponderado em diferentes sistemas de estratificagdo / guidelines,
dos quais o mais utilizado atualmente na pratica clinica é o TIRADS
(Thyroid Image Reporting And Data System) com duas versoes: a
americana (ACR-TIRADS) e a europeia (EU-TIRADS) com peque-
nas diferencas na orientagdo dos ndédulos em cada categoria.””

Identificados os nddulos com indicagdo para pungio, a citolo-
gia aspirativa por agulha fina (CAAF — também designada puncao
aspirativa por agulha fina: PAAF) ¢ o método mais custo-efetivo
para selecionar os que tém indicagdo cirurgica.

A classificagdo de Bethesda, inicialmente publicada em
2010*° e revista em 2017,%” divide os achados citologicos em seis
categorias, associadas a um risco progressivo de malignidade: 1
- ndo diagnostico; II — benigno; III — atipia de significado indeter-
minado/lesao folicular de significado indeterminado (AUS/FLUS
- acrébnimo em inglés, por simplicidade e seguindo a recomenda-
¢do do sistema Bethesda, designado neste artigo como AUS); IV
—neoplasia folicular ou suspeita de neoplasia folicular (designado
neste artigo como suspeita de neoplasia folicular); V — suspeito
de malignidade e VI — maligno. Melhorou a comunicagdo entre o
patologista e o clinico, e uniformizou o relatdrio citoldgico, per-
mitindo a comparagdo de dados entre diferentes centros. O risco
de malignidade por categoria foi recalculado face aos dados pos-
2010, permitindo definir linhas de orientagdo clinica do paciente,
com “nodulos com recomendagdo para repeti¢do da biopsia” (I e
IIT) e “n6dulos com recomendagdo para cirurgia” (IV a VI).

O diagndstico histologico segue a classificagdo da OMS, a
qual foi atualizada em 2017, salientando-se a inclusdo de um gru-

po de tumores borderline,* equivalente aos tumores in situ nou-
tros 6rgaos, como a neoplasia folicular tiroideia ndo invasora com
nacleos papillary-like (NIFTP — noninvasive folicular thyroid
neoplasm with papillary-like features), antes designada por carci-
noma papilar variante folicular encapsulado ndo invasivo, refor-
¢ando o comportamento mais indolente desta neoplasia.

Numa tentativa de melhoria da qualidade, foram revistos os
resultados das citologias da tiroide efetuadas no Centro Hospitalar
Entre o Douro ¢ Vouga (CHEDV) desde a introdugéo da classi-
ficacdo de Bethesda em fevereiro de 2013 até janeiro de 2019, a
sua correlacdo com o diagndstico histoldgico nos pacientes sub-
metidos a cirurgia, e com o resultado citoldgico consecutivo nos
nddulos com recomendagao para repeti¢ao da CAAF.

O nosso objectivo foi rever e analisar os resultados das ci-
tologias efetuadas entre fevereiro de 2013 e janeiro de 2019 no
CHEDV: distribui¢@o por categorias segundo a classificacdo de
Bethesda; calcular o risco de malignidade em cada uma das ca-
tegorias usando a correlagdo cito-histologica, nos pacientes ope-
rados; avaliar a utilidade da repeti¢do da CAAF nos noédulos com
“recomendacdo para repeti¢do da bidpsia”.

Comparar com os dados da literatura.

Material e Métodos

Estudo retrospetivo de todas as CAAF da tiroide efetuadas no
CHEDV entre fevereiro de 2013 e janeiro de 2019.

Correlagao com o diagnostico histologico nos pacientes sub-
metidos a cirurgia no CHEDV.

Aprovado pela Comissio de Etica da Instituigdo.

Para cada paciente foram recolhidos os seguintes dados: sexo;
idade (aquando da puncdo); maior didmetro do nédulo punciona-
do; resultado da(s) citologia(s); seguimento dos nddulos e diag-
nostico histolégico quando aplicavel.

Todas as citologias foram ecoguiadas, realizadas por quatro ra-
diologistas com diferente experiéncia (1 interno e 3 especialistas);
o(s) nodulo(s) a puncionar foram selecionados de acordo com a in-
formagao clinica e as caracteristicas ecograficas de maior suspeicao.

Maioritariamente efetuadas duas colheitas com agulha 25 G,
apos desinfegdo cutinea, e seguido de compressdo local; as téc-
nicas de aspiragdo e capilaridade sdo ajustadas as caracteristicas
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do nédulo aquando da pungdo (mais ou menos friavel), e muitas
vezes simultaneas; quando ¢ puncionado mais do que um nédulo,
opta-se frequentemente por fazer duas colheitas do nddulo ima-
giologicamente mais “suspeito”, e uma do outro nodulo.

Do material obtido foram realizados no minimo quatro esfre-
gacos: dois fixados em alcool a 50° para a técnica de Papanicolau,
e dois secos ao ar para a técnica de Giemsa.

A interpretacao da citologia foi efetuada pelo mesmo patologista.

O resultado citoldgico foi apresentado segundo a classificagao
de Bethesda.

A repeticao do procedimento teve, em todos os casos, um in-
tervalo superior a 3 meses.

Para o seguimento dos nddulos, foram consultados o processo clini-
co do paciente e 0 PACS (Picture Archiving and Comunicating System).

Pacientes submetidos a cirurgia noutra institui¢do, ndo sub-
metidos a cirurgia por comorbilidades ou recusa, ou falecidos sem
confirmac¢ao de diagnostico, nao foram incluidos no seguimento.

A analise estatistica foi efetuada no programa IBM® SPSS Sta-
tistics versao 24. Foram apenas comparadas variaveis categoricas
entre grupos, utilizando o teste de qui-quadrado ou o teste exato
de Fisher; a significancia estatistica foi definida para p < 0,05.

Resultados
Geral

Realizaram-se 2543 CAAF, em 1952 pacientes, com idades
entre 13 e 90 anos (media 57 anos), dos quais 1294 (87,1%) do
género feminino.

O nodulo menor puncionado media 5 mm e o maior 100 mm;
a mediana da dimensao dos nodulos na primeira CAAF foi de 20
mm (AIQ: P25:15 — P75: 28).

Das 2543 citologias, 2173 correspondem a primeira abordagem,
325 arepeticao, e 37 a segunda repeti¢do; em oito pacientes, aquan-
do da primeira repeticdo, foi também efetuada citologia de um outro
nddulo, para facilidade de compreensdo designado como “novo”.

Na primeira abordagem foram puncionados um tinico nodulo
em 1734 pacientes ¢ mais do que um nodulo em 218 pacientes
(em trés pacientes foram puncionados trés nodulos); 142 do total
de nodulos puncionados era menor ou igual a 10 mm (Tabela 1).

Tabela 1. Resultados da 1* CAAF nas diferentes categorias Bethesda na totali-
dade dos casos, quando puncionados ndédulos maiores que 10 mm, menores ou
iguais a 10 mm, e quando puncionados um ou mais noédulos

Bethesda I noom v vV
1° CAAF N(%) N(%) N(%) N(%) N(%) N (%)

336 1593 103 69 44 28
todos 155 (B3 @1 62 eon a3 7P

300 1509 99 66 34 23 2031
> 10 mm

(14,7) (743) 48 (32 (1,7 (1,1) (935
<10 mm 36 84 4 3 10 5 142
B (25.3) (39.1) (2,8) (1) (7,00 (3.5 (6,5
puncio de 271 1269 81 58 33 22 1734
umsénodulo  (15,6) (732) 47) (3) (1,9 (1,3) (79.8)
Eg;‘ﬁi‘(:’sde 65 324 2 1 1 6 439
IS 48 (BR) G0 25 23 (4 (02)

CAAF - citologia aspirativa por agulha fina.

Os resultados por categorias Bethesda ndo foram significati-
vamente diferentes quando foi puncionado um ou mais nodulos
(teste do qui-quadrado: X? (5)=1,685; p=0,891).

Quando comparados os resultados dos nédulos maiores com
os menores ou iguais a 10 mm, verificou-se associacdo entre o
tamanho dos nddulos e a distribuigdo por categorias (teste exato
de Fisher: X?>=32,153; p<0,0001), com uma maior percentagem de
ndo diagndstico e de malignos nos menores.

Seguimento dos Nédulos
Correlagdo cito-histologica

Foi efetuada resseccdo cirurgica no nosso hospital em 365 pa-
cientes, correspondendo a 422 nddulos analisados, dos quais 82
com diagndstico histologico de malignidade (em 74 pacientes);
foram incidentalmente encontrados na pega operatoria 19 micro-
carcinomas (menor ou igual a 10 mm), e um carcinoma papilar
com 11 mm. Assim, foi detetada malignidade em 3,8% dos nossos
pacientes, e microcarcinomas incidentais em 5,2% dos operados.

A correlagdo entre a histologia e o resultado da primeira citologia
(Tabela 2), independentemente de ter sido ou ndo repetida a citologia
(Fig. 1), permitiu o célculo do risco de malignidade por categoria.

Categoria VI

Dos nodulos classificados como malignos (VI) (28 na 1? ci-
tologia e 3 na 2% um deles “novo”), 27 (87,1% (27/31)) foram
operados: 1 ndo maligno (adenoma microfolicular com focos de
tipo trabecular hialinizante); 1 carcinoma anaplasico; 1 carcinoma

Tabela 2. Correlagao cito-histologica por categoria Bethesda, com base nos resultados da 1* CAAF

carcinoma papilar

carcinoma folicular

micro-

A (gle{rgg({]s hip:il;pla- adenoma tiroidite* outro bet:itz:uo u;)r:li;;ﬁ:?a Ig;f;ﬁf:: mﬁ?:l';: c?:ﬁi':ﬁ:_a ;;::{ic:é‘l;; carci‘m:ma carci‘n'or.na tqgal NIFTP f::f_
N %) N) (%) N) (%) N) (%) N % N) % N ) N % N) % N () O % ) %) O (%) O (%) dente

1 336 66 19,6 42 63,6 15 227 3 45 1 61 924 4 6, 1 1,5 5 76 3

11 1593 199 12,5 170 854 25 12,6 2 1,0 2 199 100,0 YA 115

11 103 30 29,1 14 46,7 11 36,7 1 33 26 86,7 4 133 4 133 1

v 69 60 87,0 7 11,7 42 70,0 1 1,7 1 51 850 2 33 1 1,7 2 33 1 1,7 2 33 8§ 133 1 1,7 8

\4 44 41 932 1 2,4 1 24 33 805 S5 122 1 2,4 39 951 1 24

VI 28 26 92,9 1 3.8 1 3.8 18 692 3 11,5 2 7,7 1 3,8 1 3,8 25 96,2

total 2173 422 194 233 552 95 225 7 1,7 4 339 803 61 145 9 21 5 12 1 02 3 07 1 02 1 02 8 192 2 05 19+1*

CAAF - citologia aspirativa por agulha fina; NIFTP - neoplasia folicular tiroideia ndo invasora com nucleos papillary-like. * s6 classificados como tiroidite os que histologicamente tém exclusivamente esse diagnostico.
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medular, e os restantes 24 (1 classificado como AUS na 1* CAAF),
todos carcinomas papilares, dos quais 2 variante folicular, 3 mi-
crocarcinomas, ¢ 6 multifocais (um paciente com dois nodulos
puncionados em simultdneo, ambos classificados como VI).

Categoria V

Dos nodulos suspeitos de malignidade (V) (43, todos na 1*
citologia), 41 (95,3% (41/43)) foram operados: 1 nao maligno
(adenoma folicular); 1 NIFTP, e os restantes corresponderam a
carcinomas papilares: 1 variante folicular, 5 microcarcinomas e
5 multifocais (dois pacientes com dois nédulos puncionados em
simultaneo, ambos classificados como V).

Categoria IV

Dos nodulos classificados como suspeita de neoplasias foli-
culares (IV) (69 na 1?* citologia, 10 na 2* e 3 na 3%), 72 (87,8%
(72/82)) foram operados: 9 malignos: 5 carcinomas papilares, dos
quais 2 variante folicular, e 1 microcarcinoma; 4 carcinomas foli-
culares, dos quais 3 variante oncocitica (1 classificado como nao
diagnostico na 1* CAAF); 1 NIFTP, e os restantes 61 correspon-
deram a patologia benigna, maioritariamente adenomas, também
hiperplasia e tiroidite, e 1 ndédulo da paratiroide.

Categoria 111

Dos nddulos classificados como AUS (IIT) (103 na 1? citolo-
gia, 34 na 2%, e 5 na 3%), 30 (21,1% (30/142)) foram operados (10
sem repeti¢ao da puncdo): 4 malignos, todos carcinomas papila-
res, € os restantes 26 benignos.

Categoria 11

Dos nddulos classificados como benignos (II) (1593 na 1? ci-
tologia, 133 na 2" e 15 na 3%), 229 (13,2% (229/1741)) foram ope-
rados, todos benignos.

Destes nodulos operados, 30 haviam sido classificados na 1*
CAAF como nio diagnodsticos ou AUS (classificados como benig-
nos na 2* CAAF), o que justifica a diferenga com o valor apresen-
tado na Tabela 1 que se reporta ao resultado da 1? citologia.

Em 8 coexistiu malignidade na peca operatéria: um carcinoma
papilar com 11 mm e os restantes microcarcinomas.

Categoria 1

Dos nédulos classificados como ndo diagnosticos (I) (336 na
1% citologia, 81 na 2* e 9 na 3%) 66 (15,5% (66/426)) foram opera-
dos (22 sem repeticao da puncdo): 5 malignos: 4 carcinomas papi-
lares, e 1 carcinoma folicular variante oncocitica; os 60 restantes
corresponderam a patologia benigna, maioritariamente hiperpla-

sia, e 1 a quisto simples da paratiroide.

Em resumo, a percentagem por categoria na primeira citologia e
o respetivo risco de malignidade foram de: 15,5% nao diagndsticos
com 1,5% de malignidade; 73,3% benignos com 0% de malignidade;
4,7% AUS com 3,9% de malignidade; 3,2% suspeita de neoplasia
folicular com 11,8% de malignidade; 2,0% suspeitos de malignidade,
com 93,0% malignos e 1,3% malignos com 89,3% de malignidade.

Repeticio da CAAF

Categorias 111 e 1

Foi efetuada 2* e 3* CAAF em 15% (325/2173) e 1,7%
(37/2173) do total de nodulos inicialmente puncionados.

Como representado na Fig. 1, nos nddulos com “recomenda-
¢do para repeticao da bidpsia” (439) na primeira abordagem (nao
diagnodstico em 336 ¢ AUS em 103) foram repetidas citologias em
301 (215 + 86) nodulos (68,4% (301/439)), com resultado similar
em 107 (35,5%): ndo diagnostico em 77 e AUS em 29.

Foi repetida uma 3 citologia em 32 (29,9% (32/107)) destes
107 nédulos (27 ndo diagnostico e 5 com AUS), com resultado
sobreponivel em 13 (40,6%): ndo diagnostico em 8 e AUS em 5.

A segunda CAAF reclassificou como benignos 133 (39,6%
(133/336)) e 50 (48,5% (50/103)) dos nodulos inicialmente clas-
sificados como ndo diagnosticos e AUS, respetivamente, ¢ como
“nodulos cirurgicos” 5 (1,5% (5/336)) e 7 (6,8% (7/103)).

A terceira CAAF reclassificou como benignos 17 (53,1%
(17/32)), e 2 (6,3% (2/32)) como “cirurgicos”.

Considerando os resultados da 1% e da 2* CAAF, a repetigao da
citologia em nodulos com resultado inicial ndo diagndstico, teve
uma amostra adequada (excluidos os ndo diagnosticos) em 271
(336-65) de 336 nodulos (80,6%), e em nodulos com resultado ini-
cial AUS, foi adequada em 91 (103-12) de 103 nodulos (88,3%).

Alguns nédulos mantiveram a mesma categoria nas sucessivas
puncgdes:

* Dois AUS: um operado, maligno (carcinoma papilar), e ou-

tro em vigilancia ecografica por comorbilidades;

* Sete nao diagndsticos: 3 operados, todos benignos, e os res-

tantes mantém-se em vigilancia ecografica.

Categoria I1
Em 24 nddulos inicialmente classificados como benignos,
pelas caracteristicas clinico-ecograficas, foi repetida citologia ao
longo do periodo estudado:
* Dezassete mantiveram-se como benignos;
* Trés nao diagnosticos: 1 submetido a 3* CAAF com resulta-
do benigno, e os restantes sem follow-up;

18 CAAF 2173
N (%)

32 CAAF
23(1,2)

!
v
1

nio CAAF
17

20 CAAF
86(4,0)

Figura I. Fluxograma do seguimento dos nodulos com “recomendagdo para repeti¢ao da bidpsia” na 1* CAAF

CAAF - citologia aspirativa por agulha fina; op - nodulos operados; mlg - malignos. * paciente a quem foi puncionado um nédulo “novo™ aquando da repeti¢ao, classificado como maligno (histologicamente: carcinoma papilar).
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* Quatro AUS: 2 submetidos a 3* CAAF:
* Um nao diagndstico, sem follow-up;
* Um suspeita de neoplasia folicular, operado, benigno

Tabela 3. Distribui¢do por categorias Bethesda - comparagao dos nossos resulta-
dos com os valores publicados

NCI Institui¢io Instituicio  Meta-

(adenoma folicular). g::ﬁg:;;a(s% ) CHEDV Bethesda nacional internacional -analise
3) 12) 13) 2012 (9)
Categoria IV, Ve VI 1 15,5 <10 9,8 13,5 12,9
Nao houve repeticdo de pungao nestas categorias.
11 73,3 60-70 73,1 32,3 59,3
Evolucdo ao longo do tempo
111 47 <7 6,1 13,2 9,6
Na analise por categorias nos diferentes anos estudados (Fig. 2),
além de alguma variabilidade no numero total por anos, houve v 3,2 NA 5 2,8 10,1
uma progressiva diminui¢do do niimero de nddulos benignos pun-
cionados (média 77,9% de 2013 a 2015 vs 68,2% de 2016 ao ini- \Y% 2,0 NA 3,3 9,5 2,7
cio de 2019), e em 2017 ¢ 2018, um aumento de nao diagndsticos.
VI 1,3 3-7 2,8 28,7 5.4
total nodulos 575 NA 906 13351 25445
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Figura 2. Distribuigdo dos resultados da 1° CAAF segundo a classificagdo de
Bethesda nos diferentes anos, na totalidade dos casos € em ndédulos menores ou
iguais a 10 mm (*)

CAAF - citologia aspirativa por agulha fina. * nodulos menores ou iguais a 10 mm.

O numero de nddulos puncionados menor ou igual a 10 mm
diminuiu gradualmente de 2013 a 2016 (de 10,8 a 3,9 %); em
2017 e 2018 a percentagem foi similar (5,4 e 5,6%).

Discussao

Na distribui¢@o pelas varias categorias Bethesda verificamos
que na nossa Institui¢do tivemos uma percentagem superior de nao
diagndsticos comparativamente com o publicado”!’ ¢ o recomenda-
do*? que deveria ser até 10% (Tabela 3). Algumas possiveis razdes
sdo a inexisténcia de avaliacdo citoldgica na sala de colheita para
decidir a adequagdo da amostra, a tentativa de ser o menos inva-
sivo possivel para o paciente (agulha fina com duas colheitas) e
6,5% dos nodulos puncionados eram menores ou iguais a 10 mm,
verificando-se uma maior taxa de nao diagndstico nestes casos. '

Em 2017 e 2018 notou-se um acréscimo destes resultados, que
relacionamos com a indisponibilidade das agulhas habitualmente
utilizadas (Terumo®, descontinuadas no mercado portugués desde
o final de 2016).

Temos também uma elevada percentagem de resultados benig-
nos, que podera em parte ser justificada pelo nivel de referencia-
¢do, uma vez que o CHEDV ¢ primeira linha na articulagdo com
os cuidados de satide primarios, sendo muitos pacientes enviados

™)

CHEDV - Centro Hospitalar Entre o Douro ¢ Vouga; NCI - National Cancer Institute.

a consulta hospitalar (maioritariamente de Cirurgia e Endocrino-
logia) para a realizag@o da citologia.

A niao adogao sistematica de um esquema de estratificagdo do
risco de malignidade no periodo estudado (a publicagdo do TIRA-
DS ¢ posterior ao inicio do estudo) podera ser também uma justi-
ficagdo para o maior numero de nao diagndsticos e de benignos.

Com esta nocao da pratica diaria e com o objetivo de divulgar
e implementar um conjunto de guidelines para CAAF, compila-
das de varias fontes e baseadas nas caracteristicas clinicas e eco-
graficas,' foi organizada uma reunido multidisciplinar em 2015,
que resultou numa diminui¢do do niimero de nodulos benignos
puncionados nos anos seguintes (média 77,9% de 2013 a 2015 vs
68,2% de 2016 ao inicio de 2019).

A percentagem de AUS na nossa amostra obedece as recomen-
dagdes da descri¢ao Bethesda, inferior a 7% das CAAF.

Na avaliagdo da correlagdo cito-histologica verificamos que
a prevaléncia de malignidade (3,8%) ¢é ligeiramente inferior aos
5% frequentemente citados para nddulos tiroideus detetados ao
longo da vida;" o risco de malignidade por categoria (Tabela 4) é
similar ao publicado, a excecdo dos suspeitos de malignidade que
no CHEDYV sao quase invariavelmente malignos.

Tabela 4. Risco de malignidade por categoria Bethesda - comparagao dos nossos
resultados com valores publicados

Bethesda Insti- Meta- Meta- Bethesda Bethesda
dade (%) (12) ©) (10)

I 1,5-83 2-15 168%* 12 1-4 5-10
I 0 1-8 3,7 5 0-3 0-3
11 39-133 1335 159%F 17 5-15 1%'_13%1
v i ;2: }2(3)1 2433 26,1 25 15-30 ;(s)j(o)’f
A% 9935’31911)’5*/ 57717 752 72 60-75 ‘5‘3232:
VI 89,3-96,2 84-100 98,6 98 9799 g‘;gg:

CHEDV - Centro Hospitalar Entre o Douro e Vouga; *diferenga em considerar a neoplasia folicular
tiroideia ndo invasora com nucleos papillary-like (NIFTP) entidade benigna ou maligna; ** calculado
pelo n° de casos operados.
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Nao foram detetados falsos negativos. Os dois casos falsos
positivos, um classificado como maligno e outro como suspeito
de malignidade, cujo diagnoéstico histologico foi de adenoma foli-
cular em ambos, justificam-se pela presenca de focos de tipo tra-
becular hialinizante no primeiro, e marcada atipia nuclear no se-
gundo, que fazem diagnoéstico diferencial com carcinoma papilar.

A CAAF nao permite diferenciar benignidade ou malignidade
nas lesdes foliculares ou com células de Hurthle, uma vez que € a
demonstragdo de invasdo capsular e/ou vascular que permite essa
distingao.

A atualizacdo da classificagdo de Bethesda incluiu uma modifi-
cacao na definicdo da categoria suspeita de neoplasia folicular, com
exclusdo das caracteristicas nucleares do carcinoma papilar da tiroi-
de, para incluir a recente ado¢do da nova nomenclatura de NIFTP; a
excisdo cirtrgica ¢ a abordagem recomendada para esta categoria.’
Nos nossos dois casos de NIFTP, o diagnostico foi histologico.

A taxa de malignidade nos nodulos nao diagndsticos e AUS
¢ dificil de calcular, uma vez que a maioria ndo sdo ressecados;®’
no nosso estudo, o risco de malignidade foi calculado tendo como
denominadores o resultado da primeira citologia (limite inferior)
e os casos operados (limite superior), segundo o proposto por Ho
et al'® e também utilizado por outros autores,'>!” embora nem sem-
pre especificada. Num estudo multicéntrico recente'® o risco de
malignidade nestas categorias foi de 19,2% e 31,9%, superior a
ultima versao de Bethesda, justificado pela coorte estudada, com-
posta por pacientes orientados para cirurgia.

Foram diagnosticados 9 microcarcinomas, e detetados inci-
dentalmente nas pegas operatorias outros 19, representando 6,6%
de microcarcinomas (nos operados), de acordo com a prevaléncia
publicada de 7,1% a 16,3% em séries de pacientes operados,'”
e de 5,6% a 35,6% em estudos de autdpsia.’’ Com a crescente
nogdo de sobrediagnoéstico, decorrente da percegdo epidemiolo-
gica de que apesar do aumento da incidéncia do carcinoma da
tirdide, ndo tem havido variagdo significativa na mortalidade**,
em 2016 a American Thyroid Association (ATA) emitiu novas di-
retrizes para pungdo de nodulos até 10 mm, os quais na auséncia
de extensao extratiroideia, adenopatias cervicais ou metastases a
distancia, tém geralmente um curso indolente, e essa decisdo deve
ser tomada em fun¢do da idade do paciente.'?! Durante o periodo
avaliado verificou-se uma reducdo para metade do niimero destes
nodulos puncionados, e os com resultado inicial ndo diagndstico,
foram seguidos por ecografia.

Nos ndédulos com “recomendagdo para repetigdo da bidpsia”
esta foi efetuada em 64% e 83% dos nddulos com resultado ini-
cial ndo diagnostico e AUS, respetivamente, e teve uma amostra
adequada em 80,6% e em 88,3%, o que esta de acordo com os
resultados publicados.'**

A taxa de repeti¢des € variavel em diferentes séries, assim como
o risco de malignidade por categoria nas repeti¢does.”*’ Na nossa
amostra, considerando globalmente os resultados da 2° e 3* CAAF,
a repeticdo permitiu o diagndstico de benignidade em 43,2% e
53,4% dos nédulos com resultado inicial ndo diagndstico e AUS
respetivamente, e o de suspeita de tumor folicular / suspeita de ma-
lignidade em 2,1% e 6,8% dos nddulos, orientando a terapéutica;
cerca de um ter¢co dos nodulos classificados como nao diagndstico
e um quinto dos AUS, mantiveram a mesma categoria na repeticao.

Nodulos com resultado AUS persistente tém maior risco de
malignidade,” o que ¢é dificil avaliar na nossa amostra, dado que
s6 tivemos 1 caso.

Apesar da recomendagao do intervalo entre citologias supe-
rior a trés meses ter sido revogada na tltima revisdo da American
Thyroid Association,' esse critério foi mantido, com o objetivo de

reduzir alteracdes inflamatdrias que poderiam aumentar os falsos
positivos.

Ao longo do periodo analisado houve alguma flutuacdo nos
recursos humanos do servico, o que condicionou o numero de ci-
tologias nos diferentes anos.

Este estudo tem algumas limita¢des: ndo foi efetuada correla-
¢do com o aspeto ecografico, na tentativa de identificar eventuais
causas da maior taxa de ndo diagnosticos (ex.: conteudo quistico
das lesdes), o que podera ser objeto de estudo posteriormente; nao
foram avaliadas as sub-categorizac¢des / descrigdes mais detalha-
das nos relatorios da citologia, que muitas vezes orientam a abor-
dagem, como por exemplo quando na categoria AUS sao descritas
maioritariamente células de Hurthle (ou oncociticas), a repetigdo
da pungdo pode ndo ser informativa, uma vez que podem existir
estas c€lulas em nodulos hiperplasicos, adenomas e carcinomas
foliculares; em nddulos com repeti¢do da citologia, no calculo
do risco de malignidade, foi considerado o resultado da primeira
CAAF e ndo da tltima; ndo foi calculada a sensibilidade e a espe-
cificidade, nem os valores preditivos negativo e positivo, dado o
viés inerente a inexisténcia de falsos negativos na nossa amostra;
nao foi explorado o motivo da repeti¢do da citologia em todos os
nddulos inicialmente classificados como benignos.

As citologias foram todas avaliadas pelo mesmo citologista,
o que apesar de poder introduzir algum viés, elimina, a partida, a
variabilidade diagndstica inter-observador.

Conclusao

Os nossos resultados de distribuigdo por categoria apresentam
um numero de ndo diagnosticos e de benignos superior ao reco-
mendado.

O risco de malignidade por categoria esta, no geral, de acordo
com o publicado.

A repeticao da citologia nos nodulos com essa recomendagao
permitiu a reclassificagdo em benignos ou com indicagéo cirtrgica
em cerca de metade dos casos, o que também esta de acordo com
o publicado.

Esta correlacdo cito-histologica podera ajudar a melhorar
procedimentos, reduzindo citologias e repeticdes desnecessarias,
nomeadamente com adequada triagem clinica, adogdo mais siste-
matica da classificagdo TIRADS, na avalia¢ao ecografica e respe-
tivas indicacdes para CAAF, assim como com a avaliagdo mais
detalhada da descri¢ao do resultado da citologia.
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ABSTRACT

Introduction: Using a multinational database of de-identified FreeStyle Libre sensor readings, we
analysed the subgroup of data for Portugal with the aim of understanding the daily scanning behav-
iour for FreeStyle Libre users in Portugal and the association with performance against internation-
ally agreed measures of glycaemic control.

Methods: De-identified data from FreeStyle Libre readers was collected between September 2014
and December 2020. Data for Portugal was extracted and analysed to determine the relationship be-
tween glucose scanning frequency and accepted measures of glycaemic control, including: estimated
HbAIc, time in range 70-180 mg/dL, time with glucose <70 mg/dL, time with glucose <54 mg/dL,
and time with glucose >180 mg/dL.

Results: The Portugal dataset included 13 323 readers representing 171 million individual glucose read-
ings. Users were rank-ordered by daily scan rate and separated into 10 equal-sized bins groups, ranging
from the lowest (mean scan rate of 3.70 scans/day) to highest (mean scan rate of 35.77 scans/day). Users
in Portugal performed an average of 13.2 daily glucose scans (median 10.7, IQR 6.6-16.4). Estimated
HbAlc decreased from 8.59% to 7.26% as scan rates increased from lowest to highest (p < 0.05). Time
in range 70-180 mg/dL improved from 44.51% to 61.31% with increasing scan rates (p < 0.05) and time
with glucose >180 mg/dL fell from 50.18% to 33.80% (p < 0.05). Time with glucose <54 mg/dL fell from
amedian of 1.28% to 0.52% as mean daily scans increased from 8.14 to 35.77 (p < 0.05).

Conclusion: Our study shows that, under real-life conditions, flash glucose monitoring enables users
in Portugal to regularly monitor their glucose, and higher frequencies of monitoring are associated
with improvements in accepted measures of glucose control, including lower estimated HbA1c and
increased time in range, as well as less time in hyperglycaemia and clinically significant hypogly-
caemia. These results are aligned with those observed world-wide.

Padroes de Monitorizacdo Flash da Glicose na Vida Real em
Portugal: Associacio entre a Frequéncia de Auto-Monitorizacio e
0 Controlo Glicémico

RESUMO

Introducdo: Utilizando uma base de dados multinacional de leituras anonimizadas de sensores Free-
Style Libre, analisamos o subgrupo de dados de Portugal com o objetivo de compreender o com-
portamento diario de leitura dos utilizadores FreeStyle Libre em Portugal e a sua associagdo com as
medidas de controlo glicémico aceites internacionalmente.

Meétodos: Foram recolhidos dados anonimizados de leitores FreeStyle Libre entre Setembro de 2014
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e dezembro de 2020. Os dados relativos a Portugal foram extraidos e analisados para determinar
a relagdo entre a frequéncia de leitura de glicose e as medidas aceites para avaliacdo do controlo
glicémico, incluindo: HbAlc estimada, tempo no alvo 70-180 mg/dL, tempo com glicose <70 mg/
dL, tempo com glicose <54 mg/dL, e tempo com glicose >180 mg/dL.

Resultados: O conjunto de dados de Portugal incluiu 13 323 leitores que representam 171 milhdes
de leituras individuais de glicose. Os utilizadores foram ordenados por frequéncia diaria de leitura e
separados em 10 grupos de igual tamanho, que vao desde o mais baixo (frequéncia média de leitura
de 3,70 leituras/dia) até o mais alto (frequéncia média de leitura de 35,77 leituras/dia). Os utilizadores
em Portugal realizaram uma média de 13,2 leituras de glicose por dia (mediana 10,7, IQR 6,6-16,4).
A HbAlc estimada diminuiu de 8,59% para 7,26% a medida que a frequéncia de leitura aumentou da
menor a maior (p < 0,05). O tempo no alvo 70-180 mg/dL melhorou de 44,51% para 61,31% com o
aumento da frequéncia de leitura (p < 0,05) e o tempo com glicose >180 mg/dL diminuiu de 50,18%
para 33,80% (p < 0,05). O tempo com glicose <54 mg/dL diminuiu de uma mediana de 1,28% para
0,52% a medida que a média de leituras diarias aumentou de 8,14 para 35,77 (p < 0,05).

Conclusdo: O nosso estudo demonstrou que, em condigdes de vida real, a monitorizagdo flash da
glicose permite aos utilizadores em Portugal monitorizarem regularmente a sua glicose, e frequén-
cias mais elevadas de monitorizagdo estdo associadas a uma melhoria nas medidas aceites para con-
trolo da glicose, incluindo uma menor HbA 1¢ estimada e um maior do tempo no alvo, assim como,
menos tempo em hiperglicemia e hipoglicemia.

Introduction

Patient self-monitoring of blood glucose (SMBQG) facilitates
diabetes self-management and medication adjustment, especial-
ly in insulin-treated patients, and is an integral part of effective
therapy in people with diabetes.' A higher rate of SMBG testing
(>8 times/day) has been shown to be associated with superior
glycaemic control®?; however, repeated daily SMBG fingerprick
testing has limitations, including poor compliance due to pain and
discomfort, and inaccurate readings as a result of improper user
technique. All of these can result in ineffective identification of
adverse hyperglycaemic or hypoglycaemic episodes.*’

Continuous glucose monitoring (CGM), which measures glu-
cose in the interstitial fluid, has emerged as a more effective method
for monitoring glucose levels.® However, many of the currently
available traditional CGM systems are limited in their use both
by their high cost and by the requirement for daily calibration us-
ing SMBG fingerprick tests. Flash continuous glucose monitoring
(flash), using the FreeStyle LibreTM system (Abbott Diabetes Care,
Witney, UK) allows users to view their current glucose readings by
simply scanning the FreeStyle Libre sensor using a reader or smart-
phone app. Unlike traditional systems, the flash glucose monitoring
system is factory calibrated and does not require SMBG fingerprick
calibration. Flash glucose monitoring is also lower in cost.’

As use of traditional and flash CGM becomes an accepted
standard of care in diabetes, a number of measures of glycaemic
control have been established to assess glycaemic performance
using the wealth of data that is made available by these systems.
Amongst these, the time spent within defined glucose ranges is
considered to be of high value in routine clinical care. To this end,
the 2019 International Consensus on Time in Range has estab-

lished a series of target glucose ranges and recommendations for
time spent within these ranges that is consistent with good gly-
caemic control for people with diabetes.® For adults with type 1
diabetes or type 2 diabetes, these are: time in range (TIR) with
glucose between 70-180 mg/dL; time in hypoglycemia with glu-
cose <70 mg/dL; time in hypoglycemia with glucose <54 mg/dL;
time in hyperglycemia with glucose >180 mg/dL; time in hyper-
glycemia with glucose >250 mg/dL. These are detailed in Table 1.
The 2019 International Consensus on Time in Range also recom-
mended a percentage of glucose readings that would constitute
good glycaemic performance (Table 1).

A multinational database of de-identified FreeStyle Libre sensor
readings has been established that has been valuable in correlating
the rate of scanning using the FreeStyle Libre system with glycae-
mic performance against these international consensus recommen-
dations.” This database has allowed an assessment of the impact
of real-world flash glucose monitoring patterns across Europe as
revealed by an analysis of over 60 million FreeStyle Libre sensor
readings. This showed that higher rates of scanning of FreeStyle
Libre sensors were linked to improved glycaemic performance for
time spent within the target glucose range 70-180 mg/dL, as well
as showing improvements for time in hypoglycemia <70 mg/dL or
with glucose of <54 mg/dL, as well as for time in hyperglycaemia
above 180 mg/dL. In this present study, we provide an analysis of
the subgroup of data for Portugal, taken from the same multina-
tional database, with the aim of understanding the daily scanning
behaviour for FreeStyle Libre users in Portugal and its association
with time in range 70-180 mg/dL, time with glucose <70 mg/dL or
<54 mg/dL, and time above 180 mg/dL. This association is also ex-
amined within the wider European landscape through comparison
with the real-world patterns previously published.’

Table 1. Consensus recommendations for TIR, TBR and TAR for adults, children and young people with T1D or T2D, and people at high risk of hypoglycaemia.®

Time in Range (TIR) Time Below Range (TBR) Time Above Range (TAR)
T b Target % of readings: Below %. of readings: Above % of readings:
range time per day target level time per day target level time per day
Type 1/ Type 2 70-180 mg/dL ~ >70%: >16 h, 48 min 70 mg/dL <4%:<1h >180 mg/dL <25%: <6 hrs
54 mg/dL <1%: <15 min >250 mg/dL <5%: <I hr, 12 mins
Older/high-risk 70-180 mg/dL >50%: >12 h 70 mg/dL <1%: < 15 min >250 mg/dL  <10%: <2 hrs, 24 mins

Type 1 or Type 2*

* People with T1D or T2D at high-risk of hypoglycaemia because of age, duration of diabetes, duration of insulin therapy or impaired awareness of hypoglycaemia (IAH); T1D, Type 1 diabetes; T2D, Type 2 diabetes..
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Material and Methods
1. Sensors and readers

The FreeStyle Libre system measures interstitial fluid glucose
levels using a glucose sensor that is monitored with a dedicated
reader or a smartphone app. By scanning the sensor, the reader or
app wirelessly collects the current glucose reading and up to eight
hours of the most-recent glucose readings. The system calculates
anew glucose reading every one minute. This study uses only data
from dedicated readers since the FreeStyle LibreLink app was not
available in Portugal at the time of data collection.

When connected to a user-interface with an active internet
connection, the data from the reader’s 90-day memory is de-iden-
tified and uploaded to a database that is queried for analysis. All
of the de-identified data is covered by an agreement that users are
able to review at the point of downloading the FreeStyle Libre re-
porting software for their own use. The current study presents the
outcomes from de-identified data collected between September
2014 and December 2020 and focuses on results from Portugal as
well as those from the overall global dataset.

2. Scanning details
Scanning frequency for each reader was calculated by divid-
ing its total number of scans by its total duration of sensor use

according to recorded start and end times.

Table 2. Glycaemic control measures by daily scan groupings.

3. Glycaemic measures analysed

The analysis required each sensor to have at least 120 hours of
automatically stored readings (480 readings) to ensure reliable in-
terpretation of glycaemic measures. For each reader, data from all
associated sensors were combined to calculate the reader’s overall
glucose metrics.

Glucose measures assessed included: percent time in range
70-180 mg/dL; percent time below range in hypoglycaemia <70
mg/dL, percent time below range in clinically significant hypogly-
caemia <54 mg/dL; percent time above range in hyperglycaemia
>180 mg/dL. Readers were rank ordered by mean scan frequency
and grouped into 10 deciles based on this ranking. The cumulative
frequency of daily scans was determined from these deciles, and
the above glucose control measures were also analysed in relation
to these 10 scan frequency groupings (Table 2).

4 Assessment of Portugal data compared to all countries

Each FreeStyle Libre reader’s country of origin is determined by
the internet protocol address of the reader’s first data upload via desk-
top software. Multinational data and data specific to Portugal were
extracted and analysed according to the method previously described.

5. Statistical analyses

Descriptive statistics were calculated for the glycaemic metrics
defined above using the Python programming language and the

Readers Cumulative Mean Daily Estimated HbAlc % Time in Range % Time % Time % Time

(n) frequency* Scans (%) 70-180 mg/dL <54 mg/dL <70 mg/dL >180 mg/dL
All readers

102103 10% 3.57 7.95 (6.76-8.88) 53.31(36.1-71.2) 0.50 (0.04-2.01) 2.42 (0.58-6.18) 42.26 (23.8-59.4)
102103 20% 5.12 7.85 (6.78-8.72) 53.59 (37.9-69.7) 0.76 (0.13-2.54) 3.17 (0.97-7.15) 41.39 (24.8-57.2)
102103 30% 6.51 7.75 (6.76-8.58) 54.46 (39.6-69.2) 0.87 (0.17-2.66) 3.53 (1.18-7.48) 40.28 (24.7-55.4)
102103 40% 7.98 7.65 (6.72-8.44) 55.45 (41.4-69.3) 0.95 (0.21-2.71) 3.80 (1.35-7.68) 39.09 (24.2-53.5)
102103 50% 9.61 7.56 (6.66-8.31) 56.61 (43.2-69.7) 0.99 (0.23-2.69) 3.93 (1.48-7.78) 37.85(23.4-51.7)
102103 60% 11.41 7.46 (6.61-8.18) 57.77 (45.0-70.1) 0.99 (0.25-2.63) 4.01 (1.58-7.75) 36.63 (22.6-50.0)
102103 70% 13.51 7.36 (6.54-8.06) 59.22 (46.9-71.4) 0.95 (0.26-2.51) 3.98 (1.63-7.67) 35.19 (21.2-48.3)
102103 80% 16.30 7.24 (6.42-7.93) 61.11 (48.8-73.6) 0.89 (0.23-2.41) 3.91 (1.57-7.69) 33.29 (18.8-46.3)
102103 90% 20.88 7.10 (6.26-7.79) 63.55 (51.4-76.7) 0.77 (0.19-2.41) 3.68 (1.43-7.54) 30.91 (15.6-44.0)
102105 100% 37.12 6.85 (5.95-7.55) 67.89 (55.8-82.8) 0.54 (0.09-1.78) 3.25(1.11-7.23) 26.67 (9.5-39.6)
Portugal

1332 10% 3.70 8.59 (7.29-9.76) 44.51 (27.8-59.4) 0.90 (0.13-3.07) 3.24 (1.01-7.69) 50.18 (34.3-67.8)
1332 20% 5.29 8.35(7.28-9.26) 46.01 (32.5-57.3) 1.09 (0.28-3.05) 3.91 (1.40-7.41) 48.56 (35.7-63.1)
1332 30% 6.65 8.10(7.11-8.93) 48.41 (35.6-60.5) 1.26 (0.34-3.40) 4.42 (1.74-8.40) 45.78 (33.2-59.2)
1332 40% 8.14 8.01 (7.01-8.85) 49.41 (36.6-60.5) 1.28 (0.37-3.01) 4.37 (1.86-7.91) 44.75 (31.4-59.0)
1332 50% 9.82 7.89 (6.99-8.69) 51.57 (38.6-62.0) 1.11 (0.36-2.49) 4.06 (1.80-7.06) 43.21 (30.2-57.0)
1332 60% 11.65 7.76 (6.91-8.55) 52.54 (40.4-63.2) 1.06 (0.34-2.70) 4.10 (1.85-7.45) 42.02 (29.3-55.6)
1332 70% 13.71 7.62 (6.77-8.36) 54.70 (43.0-65.6) 1.08 (0.33-2.46) 4.05 (1.86-7.38) 39.72 (26.6-52.6)
1332 80% 16.48 7.59 (6.72-8.36) 55.32 (42.8-67.2) 0.97 (0.30-2.55) 3.90 (1.66-7.40) 39.32 (24.8-53.4)
1332 90% 20.90 7.43 (6.61-8.10) 57.58 (46.5-68.5) 0.83 (0.23-2.54) 3.73 (1.61-7.69) 36.89 (23.0-49.6)
1335 100% 35.77 7.26 (6.36-7.98) 61.31 (49.2-75.0) 0.52 (0.13-1.60) 2.94 (1.21-6.34) 33.80 (17.9-47.4)

* Data from all sensors belonging to the same reader were combined to determine measurements for that reader. Readers were rank-ordered by mean scan frequency and divided into 10 equal-sized groups based on
ranking. Data shown are means (interquartile range), except time <54 mg/dL and time <70 mg/dL which are medians (interquartile range).
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KNIME analytics platform. Comparison of group means were con-
ducted via independent samples t-tests, and comparison of group
medians were performed by calculating their 95% bootstrapped
confidence intervals of the median. The span of glycaemic meas-
ures were reported from the lowest to highest scan rate groups.

Results
1. Reader data and frequency of glucose scanning

The analysis set for all countries included 1 021 032 readers,
with 11 850 548 sensors spanning 3.5 billion monitoring hours
and 1.9 billion glucose scans, which yielded 13.8 billion automati-
cally stored individual glucose readings. For the dataset specific
to Portugal, there were 13 323 readers, with 171 013 sensors, 28.3
million glucose scans, and 201.4 million individual glucose read-
ings. Users of the readers across all countries and in Portugal per-
formed an average of 13.2 daily glucose scans (median 10.5 in
‘all countries’ and 10.7 in Portugal) (Fig. 1). Across the data for
all countries, the mean scan rate in the lowest decile of scan fre-
quency was 3.57 scans/day, rising to a mean of 37.12 scans/day in
the highest scan frequency decile (Table 2, Fig. 1). For Portugal,
the mean daily scans in the lowest decile of scan frequency was
3.70 scans/day, rising to a mean of 35.77 scans/day in its highest
decile of scan frequency (Table 2, Fig. 1).

0.05) in those with the highest scan rates (mean 37.12 scans/day).
A similar pattern was observed for Portugal: estimated HbA 1c was
8.59% for the scan frequency group with mean daily scans 3.70
scans/day, falling to 7.26% (p < 0.05) in the group with mean daily
scans 35.77 scans/day (Fig. 2). For both users world-wide and users
in Portugal, the differences in estimated HbAlc between the high-
est and lowest scan frequency deciles were comparable, showing a
13.9% relative reduction for all readers in the global dataset and a
15.5% relative reduction for the Portuguese readers.

3. Time in range 70-180 mg/dL

For the global dataset, the percent time in range with glucose
readings between 70-180 mg/dL was 53.31% in the lowest scan
frequency group (3.57 scans/day), rising to 67.89% (p < 0.05) in
the highest scan frequency group (37.12 scans/day; Fig 3). For
Portugal, percent time in range in the lowest scan frequency decile
was 44.51%, rising to 61.31% (p < 0.05) in the highest scan fre-
quency decile (Fig. 3).

All countries Portugal
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Figure 1. Cumulative distribution of glucose sensor scanning frequencies for all
countries and for Portugal.

IQR, Interquartile range

2. Relationship between frequency of glucose scanning and
estimated HbAlc

Estimated HbA 1c decreased with increasing number of scans,
both for the global dataset and for Portugal (Table 2, Fig. 2). For the
global dataset, patients with the lowest scan rates (mean 3.57 scans/
day) had an estimated HbAlc of 7.95%, which fell to 6.85% (p <

Figure 3. Percent time in range 70-180 mg/dL and above range with glucose >180
mg/dL by sensor scanning frequency.

Data are mean % time in range 70-180 mg/dL and > 180 mg/dL observed for each of the 10 ranked
scan-frequency groups of readers, from lowest to highest mean scans/day. Each point on the graph
represents 10% of all readers.

All-countries refers to the full analysis set for all countries in the multinational dataset.

4. Time below range in hypoglycaemia <54 mg/dL or hypogly-
caemia <70 mg/dL

The most notable change with increasing scanning rates was
seen for readings in the range of hypoglycaemia, both for percent-
age time <54 mg/dL and <70 mg/dL (Fig. 4). The data from Por-
tugal show an initial rise in time with glucose <54 mg/dL, from
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150
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©0—0  Allcountries

(b) Time with glucose <70 mg/dL

B
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0—0 Al countries
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Estimated HbA1c (%)
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Figure 2. Estimated HbA1c by sensor scanning frequency.

Data are mean eAlc observed for each of the 10 ranked scan-frequency groups of readers, from lowest
to highest mean scans/day. Each point on the graph represents 10% of all readers.

All-countries refers to the full analysis set for all countries in the multinational dataset.
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Percentage time <70 mg/dL
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Figure 4. Percent time below range with glucose <54 mg/dL or <70 mg/dL by
sensor scanning frequency.

Data are median (a) % time <54 mg/dL or (b) % time <70 mg/dL, observed for each of the 10 ranked
scan-frequency groups of readers, from lowest to highest mean scans/day. Each point on the graph
represents 10% of all readers.

All-countries refers to the full analysis set for all countries in the multinational dataset.
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a median of 0.90% (95% CI of the median: 0.79% — 1.01%) to
1.28% (95% CI of the median: 1.14 — 1.39%) (p < 0.05) as the
scan rate increased from 3.70-8.14 scans/day, but thereafter fall-
ing at higher scan rates to a median of 0.52% (95% CI of the
median: 0.46% — 0.58%) (p < 0.05) at 35.77 scans/day (Fig. 4a).
The combined data from the global readers also showed an ini-
tial rise in median time <54 mg/dL as scan rates increased, from
0.50% (95% CI of the median: 0.49 — 0.51%) at 3.57 scans/day
to 0.99% (95% CI of the median: 0.98% — 1.00%) (p < 0.05) at
11.41 scans/day before declining to a median of 0.54% (95% CI
of the median: 0.53% — 0.55%) (p < 0.05) at 37.12 scans/day (Fig.
4). The same pattern is revealed in the association between scan
rates and median time with glucose <70 mg/dL (Fig. 4b). For Por-
tugal, there is an initial rise from a median of 3.24% (95% CI of
the median: 2.94 — 3.56%) to 4.42% (95% CI of the median: 4.21
—4.70%) (p < 0.05) as scan rates increase from 3.70- 6.65 scans/
day, thereafter falling to a median of 2.94% (95% CI of the me-
dian: 2.77% — 3.14%) (p < 0.05) at 35.77 scans/day. For the global
dataset, median percentage time <70 mg/dL increases from 2.42%
(95% CI of the median: 2.39% — 2.45%) to 4.01% (95% CI of the
median: 3.98% — 4.05%) (p < 0.05) as scan rates rise from 3.57-
11.41 scans/day, and thereafter decreasing only to a median per-
centage time <70 mg/dL of 3.25% (95% CI of the median: 3.22%
—3.28%) (p <0.05) at 37.12 scans/day, which is above the median
2.42% at the lowest scan rates.

Although time in hypoglycaemia increases with scan rates ini-
tially both for Portugal and for the global dataset, it is notable that
for the Portuguese users, percentage time <54 mg/dL is signifi-
cantly lower at the highest scan rates than it is at the lowest scan
rates (p < 0.05) (Fig. 4).

5. Time above range with glucose >180 mg/dL

Time in hyperglycemia with glucose >180 mg/dL decreased as
scanning rates increased, both for the global dataset and also for
the Portuguese set of readers (Fig. 5). The percent time >180 mg/
dL recorded in the global reader dataset decreased from 42.26%
to 26.67% as scanning rates rose from 3.57 scans/day to 37.12
scans/day (p < 0.05). The Portugal dataset showed a reduction in
time >180 mg/dL from 50.18% (3.70 scans/day) to 33.80% (35.77
scans/day) (p < 0.05). The Portuguese data and the global data
showed a similar decrease in the time spent in hyperglycaemia
with increased frequency of glucose testing (32.6% and 36.9%
reductions, respectively).
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Figure 5. Percent time above range with glucose >180 mg/dL by scanning fre-
quency.

Data are mean % time >180 mg/dL observed for each of the 10 ranked scan-frequency groups of
readers, from lowest to highest mean scans/day. Each point on the graph represents 10% of all readers.

All-countries refers to the full analysis set for all countries in the multinational dataset.
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Figure 6. Percent time in range 70-180 mg/dL compared to percent time >180 mg/
dL for Portugal.

Data are mean % time in range 70-180 mg/dL and % time >180 mg/dL for the Portugal dataset,
observed for each of the 10 ranked scan-frequency groups of readers, from lowest to highest mean
scans/day. Each point on the graph represents 10% of all readers..

Discussion

This study is one of a series that describes the relationship
between daily scanning rates of the FreeStyle Libre flash glucose
monitoring system and glycaemic markers using a real-world ob-
servational study design.’” The current study is unique since it fo-
cuses on results from Portugal and provides an analysis of data col-
lected from September 2014 to December 2020, in comparison to
the global landscape of FreeStyle Libre use. Overall, our observa-
tions on glucose readings from the FreeStyle Libre system specific
to its use in Portugal support previous findings that higher sensor
scanning frequencies are associated with improved measures of
glycaemic control, including lower estimated HbAlc, increased
time in range 70-180 mg/dL, lower time in hyperglycaemia >180
mg/dL, and reduced time with hypoglycaemia, both below 54 mg/
dL and below 70 mg/dL. A recent study in Portugal has also re-
ported on 140 people with TIDM on continuous subcutaneous in-
sulin infusion (CSII) pumps who used the FreeStyle Libre system. '
Users performed a mean of 8.6 scans per day, and higher rates of
scanning were associated with increased TIR, as well as reduced
GMI and glycemic variability. These findings are aligned with our
own observations, although the mean scan rates in our study were
higher than those reported in the study on flash glucose monitoring
and CSI. However, our user population was considerably larger and
was not differentiated by treatment regimens.

The International Consensus on Time in Range® has recom-
mended that people with type 1 diabetes or type 2 diabetes should
aim to spend greater than 70% of time in range with glucose 70-180
mg/dL. Our analysis shows that, in both the global and the Portu-
gal datasets, users of the FreeStyle Libre system had higher time
in range associated with increased scanning, clearly showing that
increased engagement, measured via scan frequency, is associated
with improved glucose control. While most of the users’ behaviors
that might drive glucose control are unobserved, it is plausible that
increased glucose monitoring enables more frequent or more pre-
cise interventions surrounding high and low glucose events.

Improvements in time in range with increased scanning rates
were accompanied by reductions in the time spent in hyperglycae-
mia with glucose readings >180 mg/dL (Fig. 6). Each consecu-
tive 10% of reader scanning group was associated with a trend
towards increased time in range 70-180 mg/dL and a decrease in
time above range >180 mg/dL.

In contrast with the scan frequency associations observed for
time in range and time in hyperglycaemia, median percent time
<54 mg/dL in Portugal rises from mean daily scans 3.70 to 8.14,
and median percent time <70 mg/dL in Portugal rises from mean



Carvalho D / Rev Port Endocrinol Diabetes Metab. 2022;17(1-2) 31

daily scans 3.70 to 6.65. For these groups, time in hyperglycaemia
is quite high, indicating a hyperglycaemia problem. One might
speculate that these users were not at a level of engagement that
can sufficiently minimize both hyperglycaemia and hypoglycae-
mia, and were most concerned with controlling hyperglycaemia.
For example, they may be inappropriately bolusing after meals
to correct peak hyperglycemia without considering active insu-
lin. Between mean daily scans 8.14 and 35.77, the decrease in
median percent time <54 mg/dL is consistent with the increase in
time in range and the decrease in time in hyperglycaemia as scan
frequency increases, suggesting that higher levels of engagement
can increasingly control both time in hyperglycaemia and time
in hypoglycaemia effectively. Median percent time <70 mg/dL in
Portugal between 6.65 and 35.77 mean daily scans is similarly
consistent. Fig. 4 shows that this same result exists for the global
data. Our results provide evidence of the utility of the FreeStyle
Libre system in reducing clinically relevant hypoglycemia, clear-
ly showing that increased engagement, as measured by increased
scanning, is associated with improved glucose control. The data
presented in this study do not allow us to draw conclusions regard-
ing symptomatic hypoglycemic events or hypoglycemia aware-
ness. However, Deshmukh et a/ have observed a significant im-
provement in hypoglycemia awareness'', as measured by reduced
mean Gold scores, amongst 2801 people with diabetes 6 months
after starting to use the FreeStyle Libre system.

While similar results were observed between the global and
Portuguese data, the study population in Portugal may have spe-
cific characteristics that reflect the local market and reimbursement
policy. Reimbursement and clinical guidelines for flash CGM were
initially provided only to people with type 1 diabetes on insulin
therapy with either MDI or CSII. Also, from a clinical point of
view, patients with previous very poor glucose control also had a
very poor compliance with SMBG use, despite all previous patient
education. Therefore, these non-compliant patients were strong
candidates to initiate the flash CGM system that has provided an
opportunity to improve their glucose monitoring and control.

As with other real-world studies that use aggregated and de-
identified data from FreeStyle Libre systems, our analysis has
strengths and limitations. Strengths include the real-life setting,
the large sample size and the unrestricted inclusion criteria.
Limitations include the de-identified data structure which lacks
characteristics such as gender, age, type of diabetes, duration of
disease, clinical parameters (including laboratory-tested HbAlc
values) or socioeconomic status indicators. Equally, regional
differences in implementing flash glucose monitoring cannot be
factored into our analysis, including reimbursement and access,
additional diabetes education and lifestyle management advice
that may accompany the initiation process in different national
health systems.

Conclusion

This is the first and largest real-world study that investigates
the utility of the FreeStyle Libre flash glucose monitoring system
in a broad population of people with diabetes in Portugal, under
different treatment regimens. The data clearly show that, under
real-life conditions, flash glucose monitoring enables users in Por-
tugal to regularly check their glucose levels. Importantly, higher
rates of monitoring are associated with increased time in range
and reduced time in hyperglycaemia and hypoglycaemia. These
findings for Portugal are aligned with the outcomes for the wider
global community of people with diabetes who use the FreeStyle

Libre system to monitor their immediate and longer-term needs
for glucose control.
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ABSTRACT

Introduction: Diabetes mellitus is associated with poorer outcomes in patients with coronavirus dis-
ease (COVID-19). The mechanisms for this association are not fully elucidated. We aimed to evalu-
ate the clinical characteristics and outcomes of hospitalized patients with type 2 diabetes (T2DM)
and COVID-19, as well as the impact of blood glucose control on mortality.

Material and Methods: In this retrospective study, we included 97 patients (38 with T2DM, 59
without diabetes). We compared demographic characteristics, comorbidities, admission findings and
outcomes between patients with and without diabetes. To assess glycaemic control, individual de-
rived time in range (70-180 mg/dL) was derived as the proportion of values within range. Derived
time above range was calculated as the proportion of values above range.

Results: The fatality rate of patients with diabetes was 36.8%. Among these patients, nonsurvivors
presented with higher Pneumonia Severity Index score (159 +36 vs 109+30, p=0.001), a higher N-
terminal brain natriuretic peptide (5521 [4256-15280] vs 1541 [288-2349] pg/mL, p=0.047), a lower
PaO2/FiO2 ratio (214 [181-259] vs 300 [248-347], p=0.033) and were more likely to have bilateral
lung involvement at admission (78.6% vs 29.2%, p=0.013). Rates of acute kidney injury (85.7% vs
33.3%, p=0.003), acute heart failure (57.1% vs 25.0%, p=0.048) and secondary bacterial infection
(64.3 vs 26.1%, p=0.022) were higher in deceased patients. Nonsurvivors had a lower derived time
in range (38% vs 73%, p=0.020) and a higher derived time above range (62% vs 27%, p=0.020).
Conclusion: A poorer glucose control assessed by lower derived time in range during hospitalization
was associated with in-hospital death.

Resultados Clinicos de Doentes Hospitalizados com Diabetes
Tipo 2 e COVID-19: O Impacto do Controlo Glicémico
RESUMO

Introducgdo: A diabetes mellitus ¢ um dos fatores associados a pior progndstico na doenga por coro-
navirus-19 (COVID-19). Os mecanismos desta associagdo nao estdo ainda totalmente esclarecidos. O
objetivo deste trabalho foi avaliar as caracteristicas clinicas de doentes hospitalizados com diabetes
mellitus tipo 2 (DMT2) e COVID-19, assim como o impacto do controlo glicémico na mortalidade.
Material e Métodos: Neste estudo retrospetivo foram incluidos 97 doentes (38 com DMT2, 59 sem
diabetes). Foram comparadas caracteristicas demogréficas, comorbilidades, dados clinicos a admis-
sdo hospitalar, complicagdes e mortalidade entre doentes com e sem diabetes. Para avaliar o controlo
glicémico, o tempo no alvo foi derivado como a proporg¢ao de valores de glicose capilar dentro do
alvo terapéutico (70-180 mg/dL). O tempo acima do alvo foi calculado como a proporcao de valores
acima do alvo.
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Resultados: A taxa de mortalidade de doentes com diabetes foi de 36,8%. Entre estes, os falecidos
apresentaram-se com maior indice de gravidade de pneumonia (159 +36 vs 109+30, p=0,001), valor
de NT-proBNP (fragao N-terminal do péptido natriurético tipo B) superior (5521 [4256-15280] vs
1541 [288-2349] pg/mL, p=0,047), racio PaO2/FiO2 inferior (214 [181-259] vs 300 [248-347],
»=0,033) e maior envolvimento pulmonar bilateral a admissao (78,6% vs 29,2%, p=0,013). Durante
o internamento, desenvolveram com maior frequéncia lesdo renal aguda (85,7% vs 33,3%, p=0,003),
insuficiéncia cardiaca aguda (57,1% vs 25,0%, p=0,048) e sobreinfecgdo bacteriana (64,3 vs 26,1%,
»=0,022). Os doentes falecidos apresentaram também menor tempo no alvo (38% vs 73%, p=0,020)
e maior tempo acima do alvo (62% vs 27%, p=0,020).

Conclusdo: Um mau controlo glicémico avaliado através de um menor tempo no alvo durante o
periodo de internamento pode estar associado a maior mortalidade intra-hospitalar

Introduction

Coronavirus 2019 disease (COVID-19) has recently emerged
as a rapidly spreading disease, affecting more than 100 countries
worldwide, reaching pandemic proportions. Since 31 December
2019, more than 519 million cases of COVID-19 have been re-
ported, including more than 6,2 million deaths.' The severity of the
disease ranges from an asymptomatic condition or mild illness to
severe pneumonia culminating in respiratory failure and death. Se-
vere cases occur mostly in susceptible patients with comorbidities.

Type 2 diabetes (T2DM) is one of the most prevalent comor-
bidities described in COVID-19 patients, leading to more severe
disease and higher mortality in studies published to date.” Dia-
betic patients are known to have an increased risk of developing
and dying from infectious diseases.®’ In previous coronaviral epi-
demics, diabetes and hyperglycaemia were independent predic-
tors for death and morbidity in infected patients.®’

Despite the increasing evidence that diabetes is associated
with poor COVID-19 outcomes, the pathophysiological mecha-
nisms behind this association are not fully explained. There is also
a lack of studies directed at in-hospital glycaemic control among
patients with diabetes and COVID-19. The limited previous evi-
dence showed that poorly-controlled hyperglycaemia increased
the severity and mortality in patients with COVID-19.%10-12

In this study, we aimed to describe the demographic, clinical
and outcome characteristics of hospitalized patients with COV-
ID-19 and T2DM, compared with a population of non-diabetic pa-
tients. We also evaluated risk factors for a worse outcome among
diabetic patients, and analysed the impact of glucose lowering
drugs and in-hospital glucose control on prognosis.

Material and Methods
Study Design

This was a retrospective cohort study conducted in Portugal.
Consecutive inpatients with laboratory-confirmed SARS-CoV-2
infection admitted to the hospital between 25 March 2020 and 25
May 2020 were included in our study. Patients transferred from
other services/institutions, with a primary diagnosis other than
COVID-19 or admitted to an intensive care unit were excluded
from our study. We also excluded patients with other types of dia-
betes rather than T2DM. The study was conducted in accordance
with the Declaration of Helsinki and the study protocol was ap-
proved by our institutional review board.

Data abstraction
We collected data from medical records of patients, including

age, sex, functional status, whether or not living in a nursing home
residency, history of diabetes, other comorbidities (hypertension,

chronic pulmonary disease, chronic kidney disease) and chronic
medication (glucose-lowering drugs and renin—angiotensin—al-
dosterone system [RAAS] inhibitors). We also recorded labora-
tory, radiological and clinical parameters on admission, such as c-
reactive protein (CRP), n-terminal pro-b-type natriuretic peptide
(NT-proBNP), partial arterial pressure of oxygen (Pa02), fraction
of inspired oxygen (FiO2), PaO2/FiO2 ratio, chest radiography
(bilateral/unilateral lesions) and all the necessary parameters for
the calculation of Pneumonia Severity Index (PSI) Score' (age,
sex, nursing home resident, neoplastic disease, liver disease his-
tory, chronic heart failure (CHF) history, cerebrovascular disease
history, renal disease history, altered mental status, respiratory
rate, systolic blood pressure, temperature, pulse, pH, urea, sodium,
glucose, haematocrit, PaO2 and effusion on x-ray); adverse out-
comes (acute heart failure [AHF], acute kidney injury [AKI] and
secondary bacterial infections); treatments (hydroxychloroquine
[HCQ], azithromycin [AZ], corticosteroids [CS], supplemental
oxygen, non-invasive ventilation [NIV]); date of admission and
date of discharge or death. All data were obtained using the elec-
tronic medical record systems in the hospital using a standardized
data collection form and there was duplicated data extraction (two
investigators working independently).

Definitions and measurements

The diagnosis of COVID-19 was performed by real-time re-
verse transcription polymerase chain reaction (RT-PCR) assay for
SARS-CoV-2. Patients were identified as having diabetes mellitus
if they were currently treated with insulin or oral antihyperglycemic
agents, or with previous known history of diabetes, or if they met
the most recent diagnostic criteria of diabetes of the World Health
Organization.'* The functional status (as a measurement of the pa-
tient’s ability to perform activities of daily living independently)
was assessed by Katz Index of Independence in Activities of Daily
Living (ADL)," with a scale ranging from 0 to 6 (6 indicating full
function). Patients with an index of 3 or less were considered as
having moderate or total impairment of functionality. Pneumonia
severity at admission was assessed according to the PSI Score
(Pneumonia Severity Index), which provides a risk stratification of
community acquired pneumonia. AKI was diagnosed according to
the Kidney Disease: Improving Global Outcomes definition.'®

To assess glycaemic control during hospital stay, all blood glu-
cose levels were recorded for each diabetic patient in the first seven
days. In our unit diabetic patients had four capillary blood glucose
tests per day (a fasting test, before lunch, before dinner and 3 hours
after dinner). Individual time in range (percentage of time with plas-
ma glucose between 70-180 mg/dL) was derived as the proportion
of values within range (Derived TIR). TAR (time above range) was
derived as the proportion of values above range, and TBR (time
below range) as the proportion of values below range.
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For the purpose of presenting more data on glucose variability,
we used a freely available Web-based application for rapid com-
putation of numerous glucose variability parameters from CGM
(continuous glucose monitoring) data: “GlyCulator — version 2.0”
(calculates every metric of CGM data recommended by the Inter-
national Consensus).'” We therefore obtained data on standard of
deviation (SD), coefficient of variation (CV), low and high blood
glucose indexes (LBGI and HBGI), M-100 index (weighted aver-
age of glucose values - provides a measure of stability of glycemia
in comparison with an arbitrary assigned “ideal” glucose value,
“R,” set to 100 mg/dL) and J-index (a measure of quality of gly-
caemic control based on the combination of information from the
mean and SD calculated as 0.001 X [mean + SD]).

Statistical analysis

Categorical variables were presented according to frequencies
and percentages. All continuous variables were tested for normal-
ity by Sminorv-Kolmogorov test. Data showing normal distri-
bution were expressed as mean and standard deviation, and the
remaining as median and interquartile range (IQR). Pearson’s chi-
square, T-student, Mann-Whitney-U and Fisher’s exact tests were
used to compare patients with and without diabetes, and between
non-survivors and survivors, as appropriate. Statistical analysis
was performed using SPSS Statistics software (version 26). The
level of significance was assigned at a p value < 0.05.

Results
Baseline characteristics of COVID-19 infected patients

The patients’ characteristics are summarized in Table 1. Of 97
COVID-19 patients, 38 patients had T2DM (39.2%) and 59 were
non-diabetic patients (60.8%). In the group of diabetic patients, 34

had a diagnosis of T2DM already established prior to admission and
four patients were diagnosed with T2DM on admission [two pa-
tients presented with hyperosmolar hyperglycaemic syndrome, two
were asymptomatic patients with HbAlc > 6.5 % (48 mmol/mol)].

The sex distribution and functional status was similar between
groups. The mean age was 75 [£15] and 80 [+9] years in the group
without DM and with T2DM, respectively (p=0.061). Patients
with T2DM were more likely to be nursing home residents (55.3%
vs 33.9%, p=0.038). A higher prevalence of arterial hypertension
(92.1% vs 59.3%, p=0.001), previous medication with RAAS in-
hibitors (64.9% vs 44.1%, p=0.047), chronic heart failure (55.3%
vs 32.2%, p=0.024) and chronic pulmonary disease (28.9% vs
11.9%, p=0.035) was observed in patients with diabetes (Table 1).

Status on admission

There were no significant differences regarding laboratory and
radiologic findings at admission between the two groups of pa-
tients (Table 1).

QOutcomes

The overall in-hospital fatality rate was 30.9%. The incidence
of acute heart failure (36.8% vs 25.4%, p=0.230), acute kidney
injury (52.6% vs 37.3%, p=0.137), bacterial secondary infection
(40.5% vs 34.5%, p=0.551); hospital length of stay (10 [5-17] vs 10
[5-118] days, p=0.793), fatality rate (36.8% vs 27.1%, p=0.312),
oxygen therapy or need for NIV (10.5% vs 5.4%, p=0.427) did not
differ between the two groups of patients (Table 1).

Clinical characteristics of diabetic patients and outcomes

Among patients with T2DM who died compared with sur-

Table 1. Characteristics, laboratory findings, complications, treatments and outcomes of COVID-19 patients with and without type 2 diabetes.

Non-DM (n=59) T2DM (n=38) p-value
Sex - female, n [%] 30 [50.8%] 21 [55.3%] 0.671
Age (years), mean [+SD] 75 [£15] 80 [+9] 0.061
Moderate or total impairment of functionality, n [%] 33 [55.9%] 25 [65.8%] 0.334
Nursing home resident, n [%] 20 [33.9%] 21 [55.3%] 0.038
Comorbidities
Arterial Hypertension, n [%] 35[59.3%] 35[92.1%)] 0.001
Chronic kidney disease, n [%] 14 [27.3%] 14 [36.8%] 0.164
Chronic Heart Failure, n [%)] 19 [32.2%] 21 [55.3%] 0.024
Chronic pulmonary disease, n [%] 7[11.9%)] 11 [28.9%] 0.035
RAAS inhibitors previous treatment, n [%] 26 [44.1%] 24 [64.9%] 0.047
Admission findings
Pa02/FiO2 ratio (mmHg), median [IQR] 280 [252-319] 258 [196-333] 0.357
PSI Score (points), mean [+SD] 115 [#46] 127 [+40] 0.190
NT-proBNP (pg/mL), median [IQR] 1677 [331-6530] 2274 [691-10103] 0.517
CRP (mg/L), median [IQR] 90 [55-175] 63 [26-128] 0.135
Bilateral lung involvement images, n [%] 29 [59.2 %] 18 [69.2%] 0.392
Non-invasive Ventilation, n [%] 3[5.4%] 410.5%] 0427
Outcomes
Acute heart failure, n [%] 15 [25.4 %] 14 [36.8%)] 0.230
Acute kidney injury, n [%] 22 [37.3%] 20 [52.6%] 0.137
Bacterial secondary infection, n [%] 20 [34.5%] 15 [40.5%]) 0.551
Death, n [%] 16 [27.1%)] 14 [36.8%] 0.312
Hospital length of stay (days), median [IQR] 10 [5-18] 10 [5-17] 0.793

T2DM, type 2 diabetes mellitus; IQR, Interquartile range; RAAS inhibitors, renin—angiotensin—aldosterone system inhibitors; PaO2 arterial pressure O2; FiO2, fraction of inspired air; CRP, C-reactive protein; NT-

proBNP, N-terminal pro—B-type natriuretic peptide; PSI Score, Pneumonia Severity Index Score;.
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Table 2. Characteristics, laboratory findings, complications, treatments and outcomes of deceased and surviving diabetic patients.

Non-survivors (N=14) Survivors (N=24) p-value
Sex - female, n [%] 9 [64.3%] 12 [50%] 0.506
Age (years), mean [+SD] 80 [+ 9] 77 [+ 8] 0.075
Moderate or total impairment of functionality, n [%] 9 [64.3%] 16 [66.7%] 0.850
Nursing home resident, n [%] 9 [64.3%] 12 [50%] 0.506
Comorbidities
Arterial Hypertension, n [%] 13 [92.9%] 22 [91.7%] 0.896
Chronic Kidney Disease, n [%] 5[35.7%] 9 [37.5%)] 0.382
Chronic Heart failure, n [%] 10 [71.4%)] 11 [45.8%] 0.126
Chronic Pulmonary disease, n [%] 5[35.7%] 6[25.0%] 0.482
Admission findings
Pa02/FiO2 ratio (mnmHg), median [IQR] 214 [181-259] 300 [248-347] 0.030
PSI score (points), mean [+SD] 159 [+ 36] 109 [+ 30] 0.001
NT-ProBNP (pg/mL), median [IQR] 5521 [4256-15280] 1541 [288-2349] 0.047
CRP (mg/L), median [IQR] 61 [41-16] 63 [18-128] 0.393
Bilateral lung involved images, n [%] 11 [78.6%] 7 [29.2%)] 0.013
Outcomes
Acute heart failure, n [%] 8 [57.1%] 6[25.0%] 0.048
Acute kidney injury, n [%] 12 [85.7%] 8[33.3%] 0.003
Bacterial secondary infection, n [%] 9 [64.3%] 6 [26.1%)] 0.022
Treatments
AZ, n [%] 6 [42.9%)] 2 [8.3%] 0.010
HCQ, n [%] 4[28.6%] 24 [100%] 0.029
CS, n [%] 1[7.1%] 4116,6%] 0.587
AZ + CS,n [%] 3 [21.4%)] 0 [0%] 0.032
HCQ + CS, n [%] 2 [14.3%)] 3[12.5%)] 0.660
HCQ +AZ, n [%] 7 [50%] 16 [66.7%)] 0.953
HCQ +AZ + CS, n [%] 5[35.7%)] 2 [8.3%] 0.029
Supplemental oxygen, n [%] 14 [100%] 17 [70.8%] 0.025
Non-invasive Ventilation, n [%] 4 [28.6%] 0 [0%] 0.014

IQR, interquartile range; PaO2 arterial pressure O2; Fi02, fraction of inspired air; CRP, C-reactive protein; NT-proBNP, N-terminal-pro-B-type natriuretic peptide; PSI Score, Pneumonia Severity Index.

vivors, the former presented at admission with a higher PSI
score (159 [£36] vs 109 [£30] points, p=0.001), a higher value
of NT-proBNP (5521 [4256-15280] vs 1541 [288-2349] pg/mL,
p=0.047), a lower PaO2/FiO2 ratio (214 [181-259] vs 300 [248-
347], p=0.033) and were more likely to have bilateral involvement
of lungs (78.6% vs 29.2%, p=0.013). In relation to complications
during hospitalization, nonsurvivors were more likely to develop
acute kidney injury (85.7% vs 33.3%, p=0.003), acute heart fail-
ure (57.1% vs 25.0%, p=0.048) and secondary bacterial infection
(64.3% vs 26.1%, p=0.022) (Table 2).

Regarding treatment, T2DM patients who died were more of-
ten in need of supplemental oxygen (100% vs 70.8%, p=0.025)
and NIV (28.6% vs 0%, p=0.014). Diabetic patients treated with
azithromycin (AZ alone or AZ plus CS or AZ plus CS and HCQ)
had a higher rate of fatality (Table 2). Patients treated with hy-
droxychloroquine alone had a higher rate of survival (p=0.029).

Chronic therapy and outcomes in diabetic patients

Among the 38 T2DM patients, 34 were chronically treated
with one or more glucose-lowering drugs including: insulin (44.1%
[n=15]), metformin (44.1% [n=15]), dipeptidyl peptidase-4 inhibi-
tors (DDP4i) (35.3%% [n=12]), sodium-glucose co-transporter-2
inhibitors (SGLT21i) (8.8% [n=3]), glucagon-like peptide-1 receptor
agonists (GLP1a) (5.9% [n=2]) and sulfonylureas (5.9% [n=2]).

When comparing deceased patients with survivors, there were
no differences on the likelihood of being treated with insulin (60%

vs 37.5%, p=0.269), metformin (50% vs 41%, p=0.730), and DD-
P4i (40 vs 33.3%, p=0.775). Only four patients were previously
treated with SGLT2i or GLP1a, though none of these patients died.
T2DM patients were more likely to develop AKI if they were un-
der an insulin regimen (73.3 vs 26.7%, p=0.022), although when
comparing with metformin-treated patients this association was
not significant (OR 1.75 [0.740-4.139]). Most of insulin-treated
patients had a previous CKD diagnosis (53.3%). Patients previ-
ously treated with metformin had lower acute heart failure rates
than patients that were not (p=0.012). None of the patients treated
with SGLT2i or GLP1la had acute cardiac injury (these patients
were also under combined treatment with metformin).

Blood glucose levels and mortality in diabetic patients

All patients were treated with basal plus bolus correction in-
sulin regimen. The median TIR for all T2DM patients was 49%,
and the TAR was 52%. Nonsurvivors were more likely to have
a lower TIR (38% vs 73%, p=0.020) and a higher TAR (62% vs
27%, p=0.020) (Fig. 1). TIR was higher than >70% for 36.8% of
the patients. Survivors were more likely to have TIR higher than
70% (50% vs 14.3%, p=0.030) (Table 3).

Considering data estimates of glycaemic variability from Glycal-
culator, there were no differences between groups regarding HBGI
(13.78 [7.09-21.89] vs 9.73 [3.35-17.03], p=0.151), M-100 index
(297.41[194.23-386.75] vs 216.94 [147.00-321.54], p=0.123) and J-
index (73.20 [45.82-104.39] — 56.99 [31.05-88.34], p=0.221) (Table 3).
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Table 2. Glycaemic Control Measures of patients with type 2 diabetes.

Nonsurvivors (N=14) Survivors (N=24) Total (N=38) p-value

TBR (%) 0[0-0] 0[0-0] 0[0-0] 0.948
TIR (%) 38 [17-58] 73 [41-82] 49 [21-78] 0.020
TAR > 180 (%) 62 [43-83] 27 [17-56] 52 [23-79] 0.020
TAR > 250 (%) 28 [25-45] 11 [0-43] 15 [0-42] 0.379
TIR> 70% (%) 2[14.3%] 12 [50%] 14 [36.8%] 0.030
GlyCulator Data

Glucose SD (mg/dL) 50.97 [33.05-94.72] 47.84 [34.02-83.23] 47.84 [34.02-83.23] 0.851
Glucose CV (%) 23.26 [17.46-35.76] 29.15[19.63-37.84] 28.61 [18.83-36.23] 0.526
LBGI 0.11 [0.00-0.69] 0.08 [0.00-0.51] 0.08 [0.00-0.51] 0.797
HBGI 13.78 [7.09-21.89] 9.73 [3.35-17.03] 10.58 [4.40-20.16] 0.151
M-100 index 297.41 [194.23-386.75] 216.94 [147.00-321.54] 267.69 [158.90-342.52] 0.123
J-index 73.20 [45.82-104.39] 56.99 [31.05-88.34] 62.83 [35.03-88.34] 0.221

All continuous data are presented with median [IQR]; TBR, time below range (%); TIR, time in range (%); TAR, time above range (%); SD, standard of deviation; CV, coefficient of variation; LBGI, low blood glucose
index; HBGI, high blood glucose index; M-100 index (measure of stability of glycemia in comparison with an arbitrary assigned “ideal” glucose value, “R,” set to 100 mg/dl); J-index (a measure of quality of glycaemic

control based on the combination of information from the mean and SD calculated as 0.001 x [mean + SD])..

Non-Survivors (N=14)

sunivers (N=24) _ -
0 20 40 60 80 100

mTBR (Time Below Range) %
TAR 180-250 (Time Above Range 180-250) %

mTIR (Time In Range 70-180) %
®TAR >250 (Time Above Range >250) %

Figure 1. Glycemic control of type 2 diabetic patients infected with COVID-19.
Data presentation as an AGP report. Comparison between survivors and nonsur-
vivors. TBR, time below range (%); TIR, Time in range (%); TAR, Time above
range (%).

Discussion

In this retrospective study, we compare the outcomes of COV-
ID-19 hospitalized patients with and without T2DM. Based on
data from 97 patients with COVID-19, we found that the overall
fatality rate was 30.9%. Several studies have considered older age
as a risk factor of poor prognosis in COVID-19 patients and a
fatality ratio of 22% was observed in Chinese patients aged above
80 years.'®!? Moreover, the number of comorbidities also corre-
lates with worse prognosis.” Our high fatality rate can therefore be
possibly explained by the population characteristics, comprising
a high percentage of elderly patients with functional impairment
and comorbidities.

In published data so far,*!° diabetic patients were more likely
to have a worse outcome. However, we could not find this as-
sociation in our study. Our study population was aged, and the
overall prevalence of arterial hypertension was 72%. One possible
explanation for this result is that the presence of older age and
hypertension may attenuate the association of T2DM with poor
outcome, as described by Huang et al in a meta-analysis. These
authors showed in a meta-regression that the association between
diabetes and poor outcome was influenced by age and hyperten-
sion, and that the effect estimate of diabetes was less in older and
hypertensive patients. It was hypothesized that this effect might
be explained by differences in ACE2 levels and RAS signalling
in older and hypertensive individuals (lower ACE2 levels but a

higher RAS signalling, resulting in a potentially decreased sus-
ceptibility to the disease, but a greater severity).”

Although it was beyond the purpose of our study, we found that
diabetic patients who died were more often treated with azithromy-
cin. Azithromycin treated patients were also the ones with second-
ary bacterial infections, carrying a higher risk of mortality.

Our findings were therefore influenced by this confounder and
are contradictory to what has been reported in the literature, as
azithromycin has only been associated with increased mortality if
combined with hydroxychloroquine.”'

When considering chronic medication prior to admission, we
found no association between glucose-lowering drugs and fatality
rate. In the CORONADO study the authors analysed the pheno-
typic characteristics of 1317 diabetics infected with COVID-19
and also found no association between glucose-lowering drugs,
including DPP-4 inhibitors and COVID-19 prognosis.** Insulin-
treated patients were more likely to suffer AKI and metformin,
SGLT2i or GLPlra-treated patients had lower acute heart failure
rates. Chen Y et al reported the outcomes of diabetic patients in
association with glucose lowering medications and revealed that
insulin users showed worse clinical outcomes (disease progres-
sion or death) than those who did not use insulin.”” Probably, pa-
tients under insulin may have some degree of renal impairment
(contraindicating some oral glucose-lowering drugs), which may
explain this association with mortality.

Non-survivors were more likely to have a higher TAR and
a lower TIR, reflecting an association between poor glucose
control and mortality, which is consistent with the available lit-
erature.*'*>*2¢2% A recent retrospective study that included 952
T2DM COVID-19 patients published by Zhu ef al also indicated
that poor glycaemic control was associated with worse outcomes.*
Bode et al reported that COVID-19 patients with diabetes and/
or uncontrolled hyperglycaemia had a longer length of stay and
markedly higher mortality than patients without.'” Another retro-
spective study of 269 severe COVID-19 cases showed that hy-
perglycaemia during hospitalization was a risk factor for death.”

Hyperglycaemia may lead to severe COVID-19 and death by
exacerbating itself an inflammatory response. Sardu and colleagues
divided 59 COVID-19 patients into hyperglycaemic and normo-
glycemic groups, observing that patients with hyperglycaemia pre-
sented higher IL-6 levels at admission and during hospitalization
along with higher levels of D-dimer.”’” Zhu et a/ also found that
patients with COVID-19 with diabetes with an in-hospital median
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blood glucose concentration of less than 6.4 mmol/L (115.2 mg/
dL) had lower rates of lymphopenia, neutrophilia, increases in CRP,
and procalcitonin than patients with a median blood glucose con-
centration of 7.5 mmol/L (135 mg/dL) or higher.* Hyperglycaemia
impairs different components of the host response, including cy-
tokines regulation and immune cells function.’**' Among patients
with COVID-19, those with diabetes are more susceptible to the
detrimental effect of the cytokine storm.*

There are several limitations in our study. Firstly, it took place
during an emergency outbreak, when the healthcare system was
overwhelmed, therefore we lack a matched control to compare
patient groups. Secondly, our sample has a small number of COV-
ID-19 patients with diabetes, which impaired further regression
statistical analyses to adjust for confounders and possibly made it
impossible for some results to reach statistical significance. Third-
ly, medical records of patient’s weight at admission or known his-
tory of obesity were not available, therefore we could not explore
the association between this variable and the outcomes. We also
did not have access to patients’ glycaemic control prior to admis-
sion, which would have been interesting to analyse. Fourthly,
given the retrospective nature of the study, we could not assess
if active management of hyperglycaemia could ameliorate the
outcomes. To address these limitations additional studies on the
impact of glycaemic control in COVID-19 patients are needed.

To our knowledge, this is the first study in Portugal to assess
the outcomes of hospitalized COVID-19 patients with diabetes
and their association to glucose control status.

Conclusion

In conclusion, T2DM itself was not associated with an in-
creased risk of poor outcomes in our study. However, we present
evidence that tight glycaemic control has a protective effect on
outcomes of diabetic patients with COVID-19. Gathering several
risk factors in COVID-19 patients, such as presence of comorbidi-
ties, older age and hyperglycaemia unravels a striking high risk of
mortality. In light of the potentially devastating effects of diabetes
mellitus, in particular in older patients or those with pre-existing
comorbidities, a comprehensive and aggressive monitoring of
glucose control is required. Clinicians should maximize TIR in
these patients, using a basal-bolus or continuous insulin infusion
whenever needed.
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RESUMO

Introducgao: O tratamento da diabetes mellitus tipo 1 (DM1) pode ser fonte de stress para os jovens e
afetar negativamente a sua qualidade de vida (QDV).Pior QDV associa-se a valores mais elevados de
hemoglobina glicada (HbA1c).HbA1c mais baixa associa-se a menos preocupagdes e melhor percegdo
de saude, e um melhor controlo metabdlico associa-se a melhor saide mental e fisica. Jovens com
DMI1 apresentam risco aumentado para psicopatologia. Criangas com DM1 e psicopatologia apresen-
tam pior adesao e mais dificuldades no tratamento. O objetivo deste trabalho foi avaliar a QDV de uma
amostra de adolescentes com DM1 acompanhados na Unidade de Endocrinologia Pediatrica do Hos-
pital Pediatrico de Coimbra (E-HP), comparando-a relativamente aos diferentes tipos de tratamento.
Meétodos: Colhidos idade, sexo, tipo de tratamento e ultimo valor de HbAlc. Aplicada Escala de
Avaliacao de Qualidade de Vida em Adolescentes com Diabetes (DQOL).

Resultados: Cinquenta quatro adolescentes (36 rapazes+18 raparigas), com 14,72+2,03 anos, 6
sob multiplas administragdes de analogos de insulina (MAAI), 13 sob infusdo subcutanea conti-
nua de insulina (ISCI), 15 sob MAAI+sistema de monitorizagdo continuo de glicose (SMCGQ) e
20 sob ISCI+SMCG. Encontramos correlagdo positiva estatisticamente significativa entre o valor
de HbAlc e o total da DQOL (1=0,347, n=54, p=0,010) e entre o valor de HbAlc e a subescala
“Satisfacdo” da DQOL (r=0,314, n=54, p=0,021). Verificam-se diferencas estatisticamente signi-
ficativas entre o valor de HbAlc dos utilizadores de MAAI, ISCI, MAAI+SMCG e ISCI+SMCG
(7,29+1,02 vs 7,58+1,57 vs 8,33£1,28 vs 9,30+1,44, p=0.007), entre a média da pontuagdo do para-
metro “Preocupacdes devido a diabetes” da DQOL dos utilizadores com e sem SMCG (12,40+3,97
vs 15,47+5,47, p=0.021), entre a média da pontuagdo do pardmetro “Preocupagdes” da DQOL entre
os sexos (15,44+3,71 vs 12,50+4,94, p=0.030) e uma correlagdo positiva estatisticamente significa-
tiva entre o total da DQOL e o item de autoavaliagao(r=0,556, n=54, p<0,001).

Conclusdo: DM1 pode ter grande impacto na QDV dos utentes e ser fator de risco para psicopatologia.
As alteragdes psicossociais da adolescéncia podem condicionar pior ades@o ao tratamento, controlo
metabolico e QDV. Importa identificar os fatores psicologicos envolvidos num ajustamento saudavel a
doenga e assegurar uma psicoeducagdo de qualidade. Uma intervengao interdisciplinar, biopsicossocial
e centrada no individuo e na familia é necessaria no acompanhamento destes adolescentes.

Quality of Life of Adolescents with Type 1 Diabetes Mellitus from the
Pediatric Endocrinology Unit of the Pediatric Hospital of Coimbra
ABSTRACT

Introduction: The treatment of type 1 diabetes mellitus (DM1) can be a source of stress in youth and
can negatively impact their quality of life (QOL). Worse QOL relates to higher glycated hemoglobin
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(HbA1c). Lower HbAlc is associated with less worry and better perceived health, and better meta-
bolic control is associated with better mental and physical health. Youth with DM1 are at increased
risk for psychopathology. Children with DM1 and psychopathology have worse adherence and more
treatment difficulties. The goal of this study was to evaluate the QOL of a sample of adolescents with
DM1 followed at the Pediatric Endocrinology Unit of the Hospital Pediatrico de Coimbra (E-HP)
and comparing it regarding different treatment types.

Methods: Age, sex, treatment type and last HbA 1¢ value were collected. Quality of Life Assessment
Scale for Adolescents with Diabetes (DQOL) was applied.

Results: Fifty four adolescents (36 boys + 18 girls), aged 14.72+2.03 years, 6 under multiple admin-
istrations of insulin analogues (MAAI), 13 under continuous subcutaneous insulin infusion (ISCI),
15 under MAAI + continuous glucose monitoring system (SMCG) and 20 under ISCI+SMCG.
We found a statistically significant positive correlation between HbAlc and total DQOL (r=0.347,
n=54, p=0.010) and between HbAlc and the DQOL *“Satisfaction” subscale (r=0.314, n=54,
p=0.021). We found statistically significant differences between the HbAlc of users of MAALI, ISCI,
MAAI+SMCG and ISCI+SMCG (7.29£1.02 vs 7.58+1.57 vs 8.33+1. 28 vs 9.30+1.44, p=0.007), be-
tween the average score of the DQOL parameter “Concerns due to diabetes” of users with and with-
out SMCG (12.40£3.97 vs 15, 47+5.47, p=0.021), between the average score of the DQOL param-
eter “Concerns” between sexes (15.44+3.71 vs 12.50+4.94, p=0.030) and a statistically significant
positive correlation between total DQOL and the self-assessment item (1=0.556, n=54, p<0.001).
Conclusion: DM1 can have a great impact on users’ QOL and be a risk factor for psychopathol-
ogy. Psychosocial changes in adolescence can lead to worse treatment adherence, metabolic control
and QOL. It is important to identify the psychological factors involved in a healthy adjustment to
the disease and ensure quality psychoeducation. An interdisciplinary, biopsychosocial intervention,

centered on the individual and the family, is necessary to monitor these adolescents.

Introducio

As criangas e adolescentes com diabetes mellitus tipo 1 (DM1)
tém de lidar com um complexo tratamento diario que pode cons-
tituir-se como fonte de stress para os mesmos.' Isto pode ter um
impacto negativo na qualidade de vida destes jovens, nomeada-
mente, ao nivel do funcionamento didrio, e das suas preocupacdes
relacionadas com a doenga, o tratamento’ ¢ o futuro.

Pior qualidade de vida nestes utentes, particularmente ao nivel
dos dominios psicossocial, funcionamento académico,’ funciona-
mento emocional® e bem-estar fisico,’ parece associar-se a valores
mais elevados de hemoglobina glicada (HbAlc),® diagnostico em
idade precoce,’ final da adolescéncia,* sexo feminino,® ma adeséo
ao tratamento,’ e sintomatologia depressiva,’ e pode ser um im-
portante fator de progndstico da doenga.'” De facto, HbAlc mais
baixa parece associar-se a menos preocupagdes ¢ melhor percegao
de satde dos utentes e suas familias,’ sendo que menos episddios
de hipoglicemia e de hiperglicemia parecem associar-se a uma
melhoria da satide mental e fisica destes utentes.'’

Criangas e adolescentes com DM parecem apresentar um ris-
co aumentado para problemas de satide mental, nomeadamente,
sintomatologia depressiva'' e ansiosa,'” sendo que até um ter¢o
dos utentes com DM1 preenchem critérios para, pelo menos, um
diagnostico psiquiatrico ao longo da vida.'> Criangas com DM1
com psicopatologia parecem apresentar mais sintomas da DM,
mais dificuldades no tratamento e pior adesdo ao tratamento do
que criangas com DM1 sem psicopatologia.'”

O tratamento da DM1 sofreu grandes evolucdes nos ultimos
anos, sendo que, neste momento, as criangas e adolescentes com
DMI1 tém ao seu dispor um conjunto de tratamentos mais fisiolo-
gicos, associados a avangos tecnoldgicos, que sdo cada vez mais
usados, com melhoria no controlo metabdlico, e que poderao as-
sociar-se a melhor qualidade de vida.

O objetivo deste trabalho foi avaliar a qualidade de vida de
uma amostra de adolescentes com DM 1 acompanhados na Unida-
de de Endocrinologia Pediatrica do Hospital Pediatrico de Coim-
bra (E-HP) e compara-la entre utentes sob diferentes tipos de tra-
tamento para a DM1.

Métodos

Esta foi uma amostra de conveniéncia constituida por utentes
da E-HP, presentes na Consulta de Diabetologia ou na Consulta
de Infusdo Subcutanea Continua de Insulina, entre dezembro de
2019 e fevereiro de 2020, com idades compreendidas entre os 10
e os 18 anos.

Foi colhido junto do cuidador responsavel e do adolescen-
te, ou sO do adolescente caso este tivesse 18 anos de idade, um
consentimento informado escrito. Posteriormente, o adolescente
preenchia um questiondrio constituido por uma primeira pagina
onde respondia com a sua idade, sexo, tipo de tratamento para a
DMI1 que estava a fazer naquele momento ¢ o seu ultimo valor
de HbAlc. Apos esta primeira pagina, o adolescente respondia
a versdo adaptada e validada para a populagdo portuguesa'® da
Escala de Avaliagdo de Qualidade de Vida em Adolescentes com
Diabetes (DQOL).

A DQOL consiste num questiondrio de autorresposta para
adolescentes entre os 10 e os 18 anos de idade, constituido por 36
itens divididos por 3 subescalas: 13 itens que avaliam o impacto
da DM1 na vida do adolescente (“Impacto da doenga”), 6 itens
que avaliam a preocupac¢ao quanto ao futuro devido a DM1 (“Pre-
ocupacdes devido a diabetes™) e 17 itens que avaliam a satisfagao
com o tratamento da DM1 e com a vida em geral (“Satisfacao”).
Inclui ainda 1 item de autoavaliagdo, que avalia o grau de satis-
fagdo do adolescente com a sua satide e qualidade de vida (“Em
comparagdo com os outros da tua idade, pensas que a tua saude
¢:). As respostas sdo dadas numa escala tipo Lickert (1 - Nunca a
5 - Sempre, para as subescalas Impacto e Preocupagoes ¢ 1 - Mui-
to Satisfeito a 5 - Muito Insatisfeito, para as restantes subescalas),
tendo a pontuacdo do item de autoavaliagdo da saude apenas qua-
tro dimensdes (1 - Excelente, 2 - Boa, 3 - Satisfatoria, 4 - Fraca).
Calcula-se o resultado das subescalas adicionando a pontuagdo de
cada um dos itens pertencentes a subescala. Para além dos resul-
tados das subescalas, um resultado global obtém-se calculando a
soma das respostas a todos os itens. A pontuacdo total minima da
DQOL ¢ 36 pontos e a maxima ¢ 180 pontos, sendo que um resul-
tado mais elevado indica uma pior qualidade de vida (qualidade
de vida maxima: 36 pontos; qualidade de vida minima: 180).
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A analise estatistica foi realizada com recurso ao programa
JASP (versao 0.14.1), considerando significancia estatistica para
p<0,05. Na avaliacdo de variaveis continuas e categoéricas utili-
zamos testes paramétricos (one-way ANOVA e correlagdo de
Pearson) e ndo paramétricos (Mann-Whitney), de acordo com
a respetiva distribui¢do. Apresentamos os dados sob a forma de
frequéncia absoluta e relativa, média+desvio-padrdo, de acordo
com a respetiva distribuicao das variaveis (avaliada por testes de
normalidade e histograma).

Resultados

Entre 6 de dezembro de 2019 e 28 de fevereiro de 2020, foram
colhidos dados de 54 adolescentes, 36 do sexo masculino ¢ 18
do sexo feminino, com idades compreendidas entre os 11 e os 18
anos e uma idade média de 14,72+2,03 anos.

Destes, 6 faziam tratamento com multiplas administragdes de
analogos de insulina (MAAI), 13 com infusdo subcutdnea conti-
nua de insulina (ISCI), 15 com MAALI + sistema de monitorizagao
continuo de glicose (SMCG) e 20 com ISCI + SMCG.

Portanto, dos 54 adolescentes incluidos neste estudo, 33 utili-
zavam ISCI e 21 ndo utilizavam ISCI. Relativamente a utilizagao
de SMCQG, 35 utilizavam este sistema e 19 nao o utilizavam.

A HbA1lc média foi de 7,8%, tendo variado entre os 5,2% e
os 11,8%.

A média da pontuagao total da DQOL foi 66,83+15,75 pontos,
tendo variado entre os 39 e os 121 pontos (Tabela 1).

Tabela 1. Pontuagdes da Escala de Avaliagdo de Qualidade de Vida em Adoles-
centes com Diabetes (DQOL) dos 54 casos estudados.

Pontuagiao da DQOL
Descritores h
Média 20,04 13,48 33,48 66,83
Mediana 19,50 13,50 33,00 63,50
Desvio-padrio 6,13 4,74 9,29 15,75
Minimo 13 6 17 39
Maximo 45 23 56 121

Idade e sexo

Nao encontramos diferencas ou associagdes estatisticamente
significativas entre a idade dos adolescentes e o sexo e entre a
idade e o tratamento.

HbAlc

Encontramos uma correlagdo positiva moderada-baixa estatis-
ticamente significativa entre o valor de HbAlc e o total da DQOL
(r=0,347, n=54, p=0,010) (Fig. 1). Ou seja, valores mais eleva-
dos de HbA 1¢c acompanham-se de pontuagdes totais mais altas na
DQOL (pior qualidade de vida).

Também existe uma correlagdo positiva moderada-baixa es-
tatisticamente significativa entre o valor de HbAlc e a subescala
“Satisfacdo” da DQOL, tradutora da satisfacdo do utente com o
tratamento da DM1 e com a sua vida em geral (1=0,314, n=54,
p=0,021). Ou seja, valores mais elevados de HbA 1c acompanham-
-se de pontuagdes mais altas nesta subescala (menor satisfago).

HbA1c

| T T T | T 1
20 40 60 80 100 120 140

Total DQOL

Figura 1. Grafico de dispersdo que ilustra a correlagio positiva entre os valores de
hemoglobina glicada (HbA c) e a pontuagéo total da Escala de Avaliagdo de Qua-
lidade de Vida em Adolescentes com Diabetes (DQOL) dos 54 casos estudados.

Encontramos diferencas estatisticamente significativas entre o
valor de HbAlc dos utilizadores de MAAI, ISCI, MAAI+SMCG
e ISCI+SMCG, sendo que os utilizadores de ISCI+SMCG tém, em
média, valores de HbAlc mais baixos, seguidos dos utilizadores
de MAAI+SMCG, depois dos utilizadores de ISCI e, por fim, com
o valor médio de HbAlc mais elevado, os utilizadores de MAAI
(7,29+1,02 vs 7,58+1,57 vs 8,33+1,28 vs 9,30+1,44, p=0.007). Ou
seja, em média, o valor de HbA 1c aumenta na dire¢ao ISCI+SMCG
<MAAI+SMCG < ISCI < MAAL

Encontramos diferengas estatisticamente significativas entre o valor
de HbA 1c dos utilizadores com e sem SMCG, sendo que os utilizadores
com SMCG tém, em média, valores de HbA 1¢ mais baixos do que os
utilizadores sem SMCG (7,41£1,27 vs 8,6441,38 p=0.002) (Tabela 2).

Nao encontramos diferencas estatisticamente significativas
entre o valor de HbAlc e a utilizagdo de ISCI (Tabela 3), entre o
valor de HbAlc ¢ a idade ¢ entre o valor de HbAlc e o sexo.

Tabela 2. Médias dos resultados das subescalas e do total da Escala de Avaliagdo
de Qualidade de Vida em Adolescentes com Diabetes (DQOL) ¢ HbAlc média
dos jovens dos jovens com (N=35) e sem (N=19) sistema de monitoriza¢ao con-
tinuo de glicose (SMCQG).

Média Com SMCG Sem SMCG p-value
Impacto da doenca 20,66 18,90 0,317
Preocupacdes devido a diabetes 12,40 15,47 0,021%*
Satisfacio 33,11 34,16 0,697
Total DQOL 66,17 68,05 0,679
HbAlc 7,41 8,64 0,002*

p-value com significancia estatistica (p<0,05) encontram-se sinalizados com *.

Tubela 3. Médias dos resultados das subescalas e do total da Escala de Avaliagdo
de Qualidade de Vida em Adolescentes com Diabetes (DQOL) e HbA 1¢ média
dos jovens dos jovens com (N=33) e sem (N=21) infusdo subcutinea continua
de insulina (ISCI).

Média Com ISCI Sem ISCI  p-value
Impacto da doenca 20,12 19,91 0,901
Preocupacdes devido a diabetes 13,46 13,52 0,959
Satisfacdo 32,27 35,38 0,234
Total DQOL 65,58 68,81 0,467
HbAlc 7,70 8,07 0,355

p-value com significancia estatistica (p<0,05) encontram-se sinalizados com *.
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DQOL

Como referido no ponto anterior, encontramos uma correlagao
positiva estatisticamente significativa entre o valor de HbAlc e o
total da DQOL.

Para além disto, encontramos diferencas estatisticamente sig-
nificativas entre a média da pontuagdo correspondente ao parame-
tro “Preocupagdes devido a diabetes” da DQOL dos utilizadores
com e sem SMCG. Ou seja, os utilizadores com SMCG apresen-
tam, em média, uma pontuagdo significativamente mais baixa nes-
te parametro do que os utilizadores sem SMCG (12,40+3,97 vs
15,47+5,47, p=0.021) (Tabela 2). Assim, ter SMCG esta associa-
do a menos preocupagdes relacionadas com a doenga. Nao encon-
tramos mais nenhuma associagdo estatisticamente significativa
entre as pontuagdes da DQOL e a utilizagdo de SMCG (Tabela 2).

Encontramos diferengas estatisticamente significativas entre
a média da pontuagdo correspondente ao parametro “Preocupa-
¢oes” da DQOL entre os sexos, sendo que as jovens apresentam,
em média, uma pontuagdo significativamente mais elevada neste
parametro do que os individuos do sexo masculino (15,44+3,71 vs
12,50+4,94, p=0,030). Ou seja, ser do sexo feminino esta associa-
do a mais preocupacdes relacionadas com a doenga. Nao encon-
tramos mais nenhuma associagdo estatisticamente significativa
entre as pontuacdes da DQOL e o sexo.

Encontramos ainda uma correlagdo positiva moderada estatis-
ticamente significativa entre o total da DQOL ¢ o item de autoa-
valiagdo da DQOL (r=0,556, n=54, p<0,001). Ou seja, pontuacdes
totais da DQOL mais altas (pior qualidade de vida) acompanham-
-se de valores de autoavaliagdo mais altos (piores autoavaliagdes)
(Tabela 4). Portanto, parece existir uma boa consisténcia entre a
pontuacao total deste instrumento de avaliacdo e a autoavaliagdo
da saude dos jovens. De referir que nenhum dos adolescentes au-
toavaliou a sua saude como “Fraca”.

Tabela 4. Média e desvio-padrdo da pontuac@o total da Escala de Avaliagdo de
Qualidade de Vida em Adolescentes com Diabetes (DQOL) por categoria do
item de autoavaliagdo.

Em comparac¢io com os outros Total DQOL

da tua idade, pensas que a tua N
saude é: Média Desvio-padrio

1 — Excelente 56,07 13,18 14
2 -Boa 66,28 12,70 29
3 — Satisfatéria 82,00 14,87 11

N=ntmero de respostas.

Nao encontramos diferencas ou associagdes estatisticamente
significativas entre as pontuagdes da DQOL e a idade, entre as
pontuacdes da DQOL e o tratamento e, especificamente, entre as
pontuacdes da DQOL e a utilizagao de ISCI (Tabela 3).

Discussao

Tal como descrito na literatura6, os resultados deste estudo su-
gerem que a HbAlc e a qualidade de vida se correlacionam de uma
forma inversa, sendo que valores mais elevados de HbA ¢ parecem
estar associados a uma pior qualidade de vida. Também valores
mais elevados de HbA 1¢ parecem acompanhar-se de menor satisfa-
¢do do adolescente com o tratamento e com a vida em geral.

Apesar de contraditéria,'* a literatura diz-nos que ISCI podera
associar-se a melhor qualidade de vida do que tratamento com
MAALI, no entanto, a adesdo ao tratamento, a qualidade do con-

trolo metabolico e o sexo parecem ser preditores mais importan-
tes da qualidade de vida do que o tipo de tratamento instituido.®
Ainda assim, na literatura, utentes tratados com ISCI reportam
maior satisfacdo e no¢do de melhor eficacia com este tratamento,
bem como uma menor interferéncia do mesmo nas atividades do
dia-a-dia, sendo que este impacto positivo podera ser especial-
mente relevante em utentes com pior qualidade de vida prévia."”
Criangas e adolescentes sob ISCI foram descritos por outros in-
vestigadores como tendo menos sintomas da DM1, menos pre-
ocupacdo, menos problemas em comunicar que tém DM1 e um
melhor funcionamento geral do que criancas e adolescentes sob
MAAL'® ISCI parece, portanto, associar-se a importantes ganhos
em termos psicossociais.'’

Neste estudo ndo encontramos associagdes estatisticamente sig-
nificativas entre a qualidade de vida e a utilizacao de ISCI, nem
entre a HbAlc e a utilizagdo de ISCI. Um dos motivos que pode
ter contribuido para estes resultados ¢ o facto de este estudo nao
ter avaliado a duracdo da doenca. A literatura diz-nos que a DM1
diagnosticada em idade precoce e com maior duragao de doenca as-
socia-se a valores médios de HbA 1¢ mais elevados e pior qualidade
de vida.” Porque esta amostra incluiu apenas adolescentes e porque,
atualmente, na E-HP, a maioria dos adolescentes que nao estdo a
utilizar ISCI t€ém uma curta duragdo de doenga (até 2 anos), estes
poderao ter sido fatores que, associados a outros (como o reduzido
tamanho da amostra), ndo permitiram que fossem encontradas asso-
ciagdes estatisticamente significativas entre estas variaveis.

De acordo com a literatura, medi¢des frequentes da glicose
associam-se a uma melhor qualidade de vida." Neste estudo o
valor de HbAlc parece aumentar na dire¢do ISCI+SMCG <
MAAI+SMCG < ISCI < MAALI, sendo que os utilizadores com
SMCG tém, em média, valores de HbAlc mais baixos do que
os utilizadores sem SMCG, bem como menos preocupacdes re-
lacionadas com a doenga. Portanto, a utilizacdo de SMCG per-
mite avaliacdes mais frequentes da glicose, um melhor controlo
metabolico, menos preocupagdes relacionadas com a doenga e,
acreditamos, uma melhor qualidade de vida em geral. Seria prova-
velmente necessaria uma amostra maior para encontrarmos mais
associagOes estatisticamente significativas entre a utilizagdo de
SMCG e a qualidade de vida (tanto ao nivel da cotag@o total, como
das restantes subescalas da DQOL).

Como descrito na literatura,*®'* os resultados deste estudo su-
gerem que o sexo feminino esta associado a mais preocupacdes
relacionadas com a doenga. Nao encontramos diferencas estatisti-
camente significativas entre a média de idades de cada sexo, nem
entre a HbAlc média de cada sexo, pelo que este achado néo pa-
rece ter sido afetado por estes fatores.

A literatura relativa a relag@o entre qualidade de vida e idade
¢ contraditoria, com investigadores que reportam melhor quali-
dade de vida para jovens mais velhos’ e outros para jovens mais
novos.'* Neste estudo ndo encontramos relagdes estatisticamente
significativas entre estas variaveis.

De ressalvar que os dados utilizados na realizacdo deste es-
tudo foram colhidos antes de margo de 2020, ou seja, antes do
primeiro confinamento nacional no contexto da pandemia por
SARS-CoV-2, pelo que acreditamos que os resultados obtidos ndo
foram afetados pelo impacto que a referida pandemia podera ter
tido na vida dos utentes.

Conclusao

A DMI1 associa-se a mortalidade e morbilidade significativas,
com um grande impacto em termos da qualidade de vida dos uten-
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tes afetados,® o que pode ser um fator de risco para psicopatologia.

E uma doenca cronica complexa e de dificil controlo, o que
parece ser mais notorio na adolescéncia, periodo em que o jovem
necessita de adquirir autonomia na gestdo do seu tratamento. A
adolescéncia caracteriza-se também por alteragdes psicossociais,
que podem traduzir-se numa pior adesao ao tratamento, num pior
controlo metabdlico e numa pior qualidade de vida."

Devido ao impacto biopsicossocial da DM1, traduzido, no-
meadamente, numa pior qualidade de vida e/ou fraco bem-estar
emocional, parece importante identificar os fatores psicologicos
envolvidos num ajustamento saudavel da crianga ou adolescente
a doenca."

E também fundamental a realizagdo de psicoeducagio para a
doenga, que deve ser de qualidade, precoce, continua, adaptada a
idade e capaz de deixar clara, para o jovem e familia, a importan-
cia de avaliagdes mais frequentes da glicose, ajustes de insulina,
0s quais vao permitir um melhor controlo metabolico ¢ uma me-
lhor qualidade de vida.

Uma intervengdo interdisciplinar, biopsicossocial e centrada
no individuo® e na familia ¢ necessaria no acompanhamento de
adolescentes com doencga cronica, como a DM1. A avaliagdo da
qualidade de vida e de problemas de saide mental em criangas e
adolescentes com DM 1 podera ser importante no acompanhamen-
to destes utentes.!' O envolvimento de profissionais de satide men-
tal no tratamento deste grupo de utentes podera contribuir para a
melhoria da qualidade de vida desta populagdo.*
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ABSTRACT

Introduction: Women with gestational diabetes (GD) have increased risk of GD in subsequent preg-
nancies (30%-50%), glucose intolerance and type 2 diabetes mellitus. Risk factors for GD recur-
rence are obesity, multiparity, advanced maternal age, early onset GD, need of insulin treatment,
macrosomia and weight gain between pregnancies.

The aim of this study is to compare the first and second pregnancy with GD in the same woman.
Material and Methods: This was a retrospective observational study comparing women who had GD
twice, followed in our hospital, between 2012 and 2019. Our sample included 2 groups (first pregnancy
with GD — G1, second pregnancy with GD — G2), each with 30 pregnancies. We considered literary
qualifications, age, parity, pre-conception body mass index (BMI), weight increase between and during
each pregnancy, gestational age at diagnosis and at delivery, HbA I¢, maternal, fetal and neonatal com-
plications, therapy required, mode of delivery, birth weight, macrosomia and results of reclassification
test 6 to 8 weeks after delivery. We used Kolmogorov-Smirnov, McNemar, Wilcoxon and paired T tests
for statistical analysis and p<0.05 was considered for statistical significance.

Results: The mean age was 30+5 and 3345 years, in the first and second pregnancies. In G2, 40%
had an initial BMI>30 kg/m? vs 33% in G1. Women had a significant average increase of 3.8 kg on
the initial weight between pregnancies. The diagnosis of GD was slightly earlier in G2 (p=0.4313).
G2 required more pharmacological treatment 66.7% vs 43.3%, with higher need for combined ther-
apy (p<0.05). HbAlc on the 3rd trimester was higher in G2 (p<0.05). Gestational age at delivery
was similar between groups. Vaginal delivery was the most frequent mode of delivery in both preg-
nancies. Median birth weight was higher in G2 (p<0.05) Reclassification test was normal in 92% vs
60% of G1 vs G2 (p=0.1336).

Conclusion: GD recurrence seems metabolically more challenging, which associated with higher
incidence of maternal obesity and advanced maternal age can explain the findings of our study.

Diabetes Gestacional Recorrente:Diferencas entre a Primeira e a
Segunda Gravidez

RESUMO

Introducdo: Mulheres com diabetes gestacional (DG) tém risco aumentado de DG nas gravidezes
subsequentes (30%-50%), de intolerancia a glicose e de diabetes mellitus tipo 2. Factores de risco
para recorréncia da DG sdo obesidade, multiparidade, idade materna avangada, DG com inicio pre-
coce, necessidade de insulina, macrossomia e aumento de peso entre gravidezes.

O objectivo deste estudo é comparar a primeira e segunda gravidez com DG na mesma mulher.
Material e métodos: Realizou-se um estudo observacional retrospectivo, comparando as gravidas
com DG em 2 gravidezes, vigiadas no nosso hospital, entre 2012 ¢ 2019. A amostra incluiu 2 grupos
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(primeira gravidez com DG —G1; segunda gravidez com GD —G2), cada um com 30 gravidezes.
Foram analisadas habilitagdes literarias, idade, paridade, indice de massa corporal (IMC), aumen-
to de peso entre e durante as gravidezes, idade gestacional (IG) no diagndstico e parto, HbAlc,
complicagdes maternas, fetais e neonatais, terapéutica, via de parto, peso do recém-nascido (RN),
macrossomia e resultados da prova de reclassificagdo. A analise estatistica foi feita com os testes
de Kolmogorov-Smirnov, McNemar, Wilcoxon e T-student para amostras emparelhadas. Foi consid-
erado estatisticamente significativo p<0,05.

Resultados: As idades médias foram 30 e 33+5 anos (G1 vs G2). Em G2, 40% tinham IMC>30 kg/
m?, vs 33% em G1. Verificou-se um aumento médio significativo de 3,8 kg no peso inicial entre
gravidezes. O diagnodstico de DG foi mais precoce em G2 (p=0,4313). Houve maior necessidade
de terapéutica farmacologica em G2 66,7% vs 43,3%, com maior recurso a terapéutica combinada
(»<0,05). HbAlc no 3° trimestre foi mais elevada em G2 (p<0,05). A Idade gestacional no parto foi
semelhante entre grupos e a via vaginal foi a mais frequente. O peso médio ao nascer foi maior em
G2 (p<0,05). A prova de reclassificagdo foi normal em 92% vs 60% (G1 vs G2, p=0,1336).
Conclusdo: A recorréncia de DG parece metabolicamente mais desafiante, o que associado a maior

incidéncia de obesidade e idade materna mais avangada pode explicar os resultados.

Introduction

Gestational diabetes (GD) is a carbohydrate intolerance that
is diagnosed for the first time in pregnancy.' It’s incidence varies
worldwide, according to the population studied. In Portugal, the
estimated prevalence is 8.8%, increasing for 17.7% in women >40
years old.”* It is associated with increased maternal and neonatal
complications, which can be reduced with an adequate metabolic
control.** Furthermore, these women have higher risk of hav-
ing GD in subsequent pregnancies, glucose intolerance and type
2 diabetes mellitus in the future. The recurrence rate is different
within the literature (30%-50%), according to the criteria used for
diagnosis and the ethnicity of the population included.®'"°

Risk factors for recurrence are obesity, multiparity, advanced
maternal age, early onset GD, need of insulin treatment, macroso-
mia and weight gain between pregnancies.®'!!%!31415

The reclassification test is essential to the post-partum reeval-
uation of these women. According to the literature, only 2/3 of
women will do the test. It’s expected that 2% have diabetes mel-
litus and 11% have impaired glucose metabolism.'!%16.

The purpose of this study is to characterize and compare the
first and second pregnancy with GD in the same woman.

Material and Methods

Retrospective observational study comparing women who had
gestational diabetes twice, both pregnancies followed in the ob-
stetric unit of our hospital, between 2012 and 2019. Our sample
included 2 groups (1 pregnancy with GD — G1, 2™ pregnancy
with GD — G2), each with 30 singleton pregnancies. The diag-
nosis of GD was made by a fasting glucose value >92 mg/dL in
the first or second trimester or by glucose values >180 mg/dL or
>153 mg/dL 1 and 2h after 75 g glucose tolerance test, in the 2™
trimester. We considered literary qualifications, maternal age,
parity, pre-conception body mass index (BMI), weight increased
between and during each pregnancy, gestational age at diagnosis
and at delivery, therapy required, HbAlc, hypertensive disorders,
abortion, fetal death, hydramnios, neonatal infections and need for
intensive care unit care, hyperbilirubinemia, respiratory distress
syndrome, congenital anomalies, hypoglycemia, birth trauma,
mode of delivery, birth weight, macrosomia (>4 kg), large for ges-
tational age and small for gestational age fetus and results of re-
classification with fasting and 75 g 2 hours oral glucose tolerance
test, 6 to 8 weeks after pregnancy."'°

We defined obesity has BMI >30 kg/m?, according to the defi-

nition of the World Health Organization (WHO)."”

Weight gain during pregnancy was classified according to In-
stitute of Medicine 2009 recommendation.'®

Hydramnios was considered when the ultrasound assessment
in the 2™ or 3" trimester of amniotic fluid index was >25 c¢m or
when the deepest pocket was >8 cm."

Hypertension in pregnancy is defined has a systolic blood
pressure >140 mg/dL or diastolic blood pressure >90 mmHg in
two measures 4 hours apart, according to o the American Col-
lege of Obstetrics and Gynecologists (ACOG).'® Also, on ACOG,
preeclampsia is defined has hypertension in pregnancy or systol-
ic blood pressure >160 mg/dL or diastolic blood pressure >110
mmHg in two measures minutes apart and one of the following™:

* Proteinuria > 300 mg per 24 hour urine collection (or this

amount extrapolated from a timed collection), protein/cre-
atinine ratio of 0.3 mg/dL or more or dipstick reading of 2+
(used only if other quantitative methods not available);
» Thrombocytopenia: platelet count less than 100,000 mg/dL;
* Renal insufficiency: serum creatinine concentration >1.1
mg/dL or a doubling of the serum creatinine concentration in
the absence of other renal disease;

 Impaired liver function: elevated blood concentrations of

liver transaminases to twice normal;

* Severe persistent right upper quadrant or epigastric pain and

not accounted for by alternative diagnoses;

* Pulmonary edema;

* New-onset headache unresponsive to medication and not ac-

counted for by alternative diagnoses or visual symptoms.

The reclassification test was classified into four categories,
according to WHO: Diabetes mellitus if the fasting value >126
mg/dL or the 2 hour value is >200 mg/dL, twice, impaired fast-
ing glucose if the fasting value is >110 mg/dL and <126 mg/dL,
impaired glucose tolerance if the 2 hour value is >140 mg/dL and
<200 mg/dL, normal if the first value is <110 mg/dL and the 2h
value is <140 mg/dL.>"*> Impaired glucose tolerance and impaired
fasting glucose are considered as pre-diabetes, by the American
Diabetes Association, which corresponds to glycated hemoglobin
levels between 5.7%-6.4%. Although there is no HbAlc cut-off
established for pregnancy, since values below 5.7% are associated
with good metabolic control in general population and the HbAlc
levels tend to be lower in pregnancy, we considered the 5.7% cut-
off to access metabolic control.'®

Hadlock curves were used to classify fetus in large for gesta-
tional age (birth weight >90™ centile), small for gestational age
(birth weight <10™ centile) and appropriate for gestational age
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(birth weight <90">10" centile). Macrosomia was defined has
newborn weight >4000 g.”

We used Kolmogorov-Smirnov test to access the normal dis-
tribution of continuous data. McNemar, Wilcoxon and paired T
tests were used for statistical analysis and p<0.05 was considered
for statistical significance.

The study was conducted in accordance with the amended
Declaration of Helsinki There was no use of experimental or new
protocols. Being a retrospective observational and non-interven-
tional study where anonymity is granted, informed consent was
considered not to be a requirement. The article was submitted to
the Hospital’s Ethics for Health Comitee (“Comissdo de Etica
para a Saude do Hospital Beatriz Angelo”, presided by Maria
Jodo Heitor) evaluation and it was approved on the 6th of Novem-
ber of 2020 (approval number 3400/2020).

Results
Our sample included 30 women and 60 pregnancies (Table 1).
First degree family history of diabetes mellitus was present in

66.7% (n=20) of cases.

Table 1. Comparison between the two groups

1 pregnancy 2" pregnancy )

(G1) (G2) value
Nr of women 30 -
Nr of pregnancies 30 30 -
Mean age 30+5 3345 -

Initial BMI>30 kg/m? 33% n=10)  40% (n=12)  ns

Weight increase in pregnancy

— Excessive 26% (n=7) 26% (n=7) ns
— Normal 37% (n=10) 30% (n=8) ns
— Insufficient 37% (n=10) 44% (n=12) ns
Me'fm gestational age of diag- 20w-6d 19w-4d s
nosis of GD

Average HbAlc in 3" T 5.28% 5.63% 0.01
Abortions/Fetal deaths 0 0 -
Hypertensive disorders 23% (n=7) 23% (n=7) ns
Hydramnios 13% (n=4) 0 ns
Gestational age at delivery 38w+6d 38w+6d ns

Vaginal delivery 66.7% (n=20) 57.1% (n=16) ns
Mean birth weight 3235+429¢  3450+353 ¢ 0.03299
Macrosomia 0 7.1% (n=2) ns

Reclassification test done 86.7% (n=26) 73.3% (n=22) ns

Abnormal reclassification test 7.7% (n=2) 27.2% (n=6) ns

nr — number, ns — not significant, BMI — body mass index, w- weeks, d — days, 3 T — third trimester,
g - grams

In what regards literary habilitations, 53.3% (n=16) had con-
cluded high school or college. The interval between the first and
second pregnancy was on average 3 years and 4 months.

Although there was no difference in the incidence of obesity
(BMI>30 kg/m?) between groups (Table 1), women had an aver-
age increase of 3.8 kg on the initial weight between pregnancies
(p=0.00443). There were no differences between weight increase
during 1% and 2™ pregnancies, comparing both groups (p=0.3787)
(Table 1).

The mean gestational age of diagnosis of GD was at 20w-+6d
in G1 and at 19w+4d in G2, (p=0.4313).

Pharmacological treatment (Table 2) was required in 43.3% of
cases in G1 vs 66.7% in G2 (p=0.0704).

Table 2. Need for pharmacological treatment and metabolic evaluation

1% pregnancy 2" pregnancy y

(G1) (G2) value
Pharmacological treatment 43.3% (n=13) 66.7% (n=20) ns
Metformin monotherapy 17% (n=5) 27% (n=8) ns
Insulin monotherapy 7% (n=2) 3% (n=1) ns
Metformin + Insulin 10% (n=3) 37% (n=11)  0.0133

HbAlc >5.7% 24% (n=5) 33% (n=7) ns
ns — not significant
Table 3. Analysis of LGA cases
1% pregnancy 2" pregnancy V4
(G1) (G2) value
SGA 3 (10.7%) 1 (3.6%) ns
AGA 25 (89.2%) 24 (85.6%) ns
LGA 0 3 (10.7%) ns
IMC Weight Treatment 3T Comorbidities
class* gain** HbAlc
Polycystic
+ 0,
Obese Adequate M-+1 5.3% Kidney
Nor.mal Insufficient Diet 5.1% None
weight
Obese  Insufficient M-+I 6.3% None
SGA — small for gestational age, AGA - appropriate for gestational age, LGA - large for gestational
age, ns — not significant M — metformin; I — insulin; 3" T — third trimester; * Mother’s IMC class;

** weight gain during pregnancy

Although there was higher need for pharmacological treatment
in the second pregnancy, only the combined therapy (metformin +
insulin) reached statistical significance (p 0.0133) (Table 2).

In those who did metformin in both pregnancies:

* Mean gestational age of metformin beginning was 24w-+1d

in G1 vs 23w+4d in G2 (p=0.79176);

* Average dose at the end of the pregnancy was 1200400 mg

in G1 vs 1500+£387 mg in G2 (p=0.14015).

We evaluated the HbAlc only in the 3rd trimester, due to in-
sufficient data in the 1st and 2nd trimesters. HbAlc on the 3rd
trimester was higher in G2 (p<0.05). (Table 1).

There were no abortions, neither fetal deaths.

There was no difference on hypertensive disorders incidence
(both 23%, p=0.6831). Chronic hypertension had higher preva-
lence in the 2™ pregnancy (18.5% vs 6.7%), although with no sta-
tistical significance (p=0.2482).

Hydramnios was more frequent in the 1* pregnancy (13% in
G1 vs 0% in G2), (p=0.1129).

Gestational age at delivery was 38w+6d in both pregnancies
(p=0.93624).

There were two preterm deliveries, both in the 1% pregnancy,
both at 34 weeks, (p=0.4795). One spontaneous preterm labor and
one induced after prelabor rupture of membranes.

Vaginal delivery was the most frequent mode of delivery in
both pregnancies (G1 66.7% and G2 57.1%), (p=0.6831).

C-section incidence was higher in G2, where 41.7% of which
(5 out of 12) were due to previous uterine surgery.

Mean birth weight was 3235 £429 g in G1 vs 3450 £353 g in
G2 (p=0.03299).
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The macrosomia rate was 7.1% in the 2™ pregnancy and 0% in
the 1st pregnancy (p=0.2287).

Large for gestational age (LGA) cases are described in Table
4. Its incidence was 10.7% in the 2" pregnancy and 0 in the 1*
pregnancy (p=0.2482).

Table 4. Neonatal data

1%t pregnancy 2" pregnancy P

(G1) (G2) value
HBRB w/ phototherapy 3 (10%) 2 (7.1%) -
RDS 2 (6.7%) 1 (3.6%) -
Infection 2 (6.7%) 0 -
ICU 4 (13.3%) 1 (3.6%) -
Congenital anomalies 2 (7.1%) 2 (7.1%) -
Hypoglycemia 1 (3.3%) 0 -
Birth trauma 0 0 -

HBRB — hyperbilirubinemia, RDS — respiratory distress syndrome, ICU - intensive care unit

Neonatal morbidity was higher in the 1% pregnancy (9 vs 4 af-
fected newborns — 30% in G1 vs 14.3% in G2, p=0.2278). Some
of the affected newborns had more than one condition (Table 4).

The preterm newborns, described earlier, did not have any
complication.

There were 4 cases of congenital anomalies, 2 in each group:
1 epispadia and 1 preauricular pit in G1, 1 polycystic kidney and
1 mild hydronephrosis in G2. The 3 cases of respiratory distress
syndrome (RDS), 2 in G1 and 1 in G2, are described in Table 5.

In the 1% group 86.7% did the reclassification test versus
73.3% in G2 (p=0.2888).

Table 5. Analysis of RDS cases

3T GAat Birth Delivery C-section

T I
reatment HbAlc delivery weight mode cause cu
G1 Diet 5.1% 40w 3720g Normal - Yes
. . Fetal
Diet unknown 37w 1715g C-section . cta Yes
distress
G2 Metfom}ln 5.3% 37w 4150g C-section Macr.oso- Yes
+ Insulin mia

3 T — 3 third trimester, GA — gestational age, w — weeks, RDS — respiratory distress syndrome, ICU -
intensive care unit

The reclassification was normal in 92.3% vs 72.8% of women
(Gl vs G2), (p=0.1336), (Table 6).

Table 6. Reclassification test results

1 pregnancy 2" pregnancy y

(G (G2) value
DM 0% (n=0) 5% (n=1) ns
IFG 5% (n=1) 10% (n=2) ns

IGT 5% (n=1) 20% (n=4) ns

DM - diabetes mellitus, IFG — impaired fasting glucose, IGT — impaired glucose tolerance, ns — not
significant

Discussion

Women with familiar history of diabetes in first-degree rela-
tives are at greater risk to develop gestational diabetes. In our
study, 66.7% of women had familial antecedents, which was

higher than in the literature (13%-52%).%1>%

Although not statistically significant, the diagnosis was earlier
and there was higher need for pharmacological treatment in the
2nd pregnancy, particularly combined therapy. These may trans-
late a harder metabolic control in recurrent gestational diabetes
and higher prevalence of obesity. The higher value of glycated
hemoglobin in G2 may also support this hypothesis.

Gestational age of delivery was similar in both groups and
vaginal mode was the most frequent. The c-sections due to prior
uterine surgery, can justify in part the higher rate in the 2" preg-
nancy.

Birth weight was higher in the 2™ pregnancy, in agreement
to what was expected.**” Macrosomia and LGA incidences were
also higher in G2, despite they did not have statistical signifi-
cance. In the LGA newborns, 75% of the mothers were obese.
Unfortunately, the data is too small to make assessments.

The first pregnancy had more neonatal complications, what
we would not expect, according to the metabolic control. How-
ever, we shall highlight that it was not statistically significant and
that none of the congenital anomalies found is often associated
with gestational diabetes and were probably incidental findings.

The reclassification test is crucial in the follow-up of these
women. As so, we must reinforce its importance in order to
achieve better adherence rates. Nevertheless, our rates of compli-
ance were higher than the ones described in the literature.’

After the second pregnancy, there were more diabetic and es-
pecially pre-diabetic states, in agreement with the presupposition,
although not statistically significant.'? 6101

There are few studies comparing outcomes of recurrent GD in
the same women and our study has a great limitation: a short sam-
ple. It is necessary to do studies with larger samples in this matter,
in order to get more consistent conclusions.

Conclusion

GD recurrence seems to be metabolically more challenging.
This fact, added to the greater morbidity associated with older
age, can explain the findings of these study.

It is of great importance that women with GD understand its
consequences in short and long-term and implement measures to
lose weight and to have healthier habits, in order to improve the
outcomes.
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ABSTRACT

Introduction: Metabolic syndrome (MetS) is an independent determinant to increase the risk of
metabolic and cardiovascular diseases. MetS prevalence in Portugal is high, however an update
is needed since the latest Portuguese epidemiological report is from 2017. Thus, this study aims
to examine MetS prevalence and its components in the adult and older Portuguese sub-population
(Braganga district).

Methods: A retrospective observational cross-sectional was conducted with a community sample
collected from two Portuguese primary health care centres between January 2019 and December
2020. A total of 6570 individuals aged 18—102 years were included for analysis, among which 3865
women (57.37 + 18.67 years) and 2705 men (59.97 + 16.76 years). MetS was defined according
to HARM?2009 statement and binary logistic regression was performed to analyse the prevalence
across sex and age.

Results: MetS prevalence in Braganga district was 54.51%. MetS prevalence was higher in men
(61.63%) than women (49.52%). Men are 1.53 (95% OR: 1.37-1.72, p <0.001) times more likely of
having MetS compared to women. MetS risk increases with age (OR: 2.68-42.57, p < 0.001) with
a decline from the eighties onwards (OR: 27.84, 95% CI: 19.19-40.38, p < 0.001). Men presented
higher prevalence of overweight (48.50%) and obesity (28.06%) and women have higher prevalence
of abdominal obesity (62.07%).

Conclusion: This study reported high prevalence of MetS in the Portuguese sub-population (Bra-
gangca district). A quasi-linear increase across age was verified in the MetS prevalence for both sexes
with a decline from the eighties onwards.

A Prevaléncia da Sindrome Metabdlica e dos seus Componentes
no Distrito de Braganca, Nordeste de Portugal: Um Estudo
Observacional, Retrospetivo e Transversal

RESUMO

Introducgdo: A sindrome metabodlica (SM) assume-se como um determinante independente para o
aumento do risco de doengas metabolicas e cardiovasculares. A prevaléncia de SM em Portugal é
elevada, contudo o ultimo relatério epidemiologico realizado na populagdo portuguesa reporta-se a
2017 e carece de atualiza¢do. Por conseguinte, este estudo pretende examinar a prevaléncia da SM e
dos seus componentes numa subpopulagdo portuguesa de adultos e idosos do distrito de Braganca.
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Meétodos: O estudo observacional, retrospetivo e transversal foi realizado com uma amostra comuni-
tario proveniente de dois centros de saude primarios portugueses entre janeiro de 2019 e dezembro
de 2020. A analise inclui um total de 6570 individuos, com idades compreendidas entre os 18 ¢ os
102 anos, sendo 3865 mulheres (57,37 + 18,67 anos) e 2705 homens (59,97 + 16,76 anos). A SM
foi definida de acordo com critérios HARM2009, tendo-se realizada uma regressao logistica binaria
para analisar a sua prevaléncia por sexo e idade.

Resultados: A prevaléncia de SM no distrito de Braganga foi de 54,51%. A prevaléncia de SM foi
mais elevada nos homens (61,63%) do que nas mulheres (49,52%). Os homens tém 1,53 (95% OR:
1,37-1,72; p < 0,001) vezes maior probabilidade de SM em comparagido com as mulheres. O risco
de SM aumenta com a idade (OR: 2,68-42,57; p <0,001), observando-se um declinio a partir dos oi-
tenta anos (OR: 27,84, 95% IC: 19,19-40,38; p < 0,001). Os homens apresentaram maior prevalén-
cia de excesso de peso (48,50%) e obesidade (28,06%), enquanto que as mulheres apresentam maior
prevaléncia de obesidade abdominal (62,07%).

Conclusdo: O presente estudo observou uma elevada prevaléncia de SM numa subpopulagdo portu-
guesa do distrito de Braganga, apresentando um aumento quase linear ao longo da idade para ambos
os sexos com um declinio a partir dos oitenta anos.

Introduction

Metabolic syndrome (MetS) is a common metabolic disorder
characterized by a cluster of factors such as central obesity, dys-
glycemia, dyslipidaemia and hypertension.'? The combination
of these factors increases the risk of metabolic and cardiovascu-
lar diseases.’® The risk of developing type 2 diabetes mellitus
(T2DM) are 5-fold higher with MetS.” ? Also, MetS is a good pre-
dictor of coronary heart disease and stroke and has been associ-
ated with a 1.5-fold increase in cardiovascular mortality, as well
as a 2-fold increase in overall mortality.*> The main causes for
the MetS condition seems to be the result of sedentary lifestyle,
physical inactivity and hypercaloric diet.'>!! Nevertheless, genetic
factors, functional ageing-related changes and mood disorders
should not be underestimated in the MetS diagnosis.*'> '

Over the last few decades, several MetS definitions and clini-
cal guidelines have been developed,"' in particular the definitions
of the World Health Organization (WHO),'® European Group for
the Study of Insulin Resistance (EGIR),"”-'® National Cholesterol
Education Program Adult Treatment Panel III (NCEP-ATP III),"
International Diabetes Federation (IDF)” and American Heart As-
sociation/National Heart, Lung and Blood Institute (AHA/NHL-
BI).” Presently, a joint interim statement for MetS criteria was
published as HARM2009 to harmonize the previous definitions.'
On the basis of that definition, MetS’criteria for clinical diagno-
sis are elevated waist circumference (WC), low high-density li-
poprotein cholesterol (HDL-c), elevated triglyceride levels (TG),
impaired fasting glucose (IFG), elevated systolic (SBP) and/or di-
astolic blood pressure (DBP). MetS diagnosis is confirmed when
three of these five MetS components are present.' "

More recently, epidemiological studies have reported a world-
wide increase in MetS prevalence.’’”> According to Scuteri et al,’
Southern Europe showed higher MetS prevalence comparing to
other European countries (i.e., Italy, Spain, and Portugal, 31.4%,
18.4%, and 17.1%, respectively). Indeed, Raposo et al'* reported
high MetS prevalence in Portugal (36.5%, 49.6%, and 43.1% re-
porting NCEP-ATP III, IDF and HARM2009 definitions, respec-
tively). These findings corroborate with previous population-based
cohort studies carried out in the Portuguese population, where it
was reported higher MetS prevalence in Portuguese middle-aged
and older adults.>*** Moreover, other studies have also reported
a highly prevalence of T2DM, obesity, hypertension and dyslipi-
daemia in the Portuguese population.®*>** However, the latest
Portuguese epidemiological reports to 2017. Thus, an update is
crucial to assess the current epidemiological state of MetS in the
Portuguese population. Therefore, the aim of this descriptive and

cross-sectional study was to examine the prevalence of MetS and
its components in an adult and older Portuguese sub-population
(Braganga district).

Methods
Study design and population

The present study is a retrospective observational cross-sec-
tional study as part of an intervention project that intends to im-
plement physical activity and exercise in the prevention and treat-
ment of the metabolic diseases (Project GreenHeath).”” A sample
of adults was selected from two primary health care centres of
Braganga district. A total of 18 890 participants were analysed,
using the information collected between January 2019 and De-
cember 2020. From those, 12 320 participants were excluded from
the data analysis considering the following exclusion criteria: (i)
participants with age <18 years; (ii) missing information about
MetS clinical criteria’s, height, weight, BMI and demographic
considerations. After this selection process, the final analysis in-
cluded 6570 individuals aged 18—-102 years, among which 3865
(58.83%) were women (mean age of 57.37 + 18.67 years) and
2705 (41.17%) were men (mean age of 59.97 + 16.76 years).

Data Collection
1. Anthropometric measures

Anthropometric measures were collected during clinical
practice considering the standard procedures.” For this research,
weight (kg), height (cm) and WC (cm) were analysed retrospec-
tively from patients’ clinical records.”” Body mass index (BMI)
was calculated by dividing weight (kg) by the square of height
(m). European BMI cut offs were used to define overweight (25.0
to 29.9 kg/m?) and obesity (>30 kg/m?).>

2. Laboratory analysis and blood pressure

Blood samples were collected from a collaborative laboratory
at the primary health centre after 9/12 hours of overnight fasting.
All subjects had at least one record of blood tests in their clini-
cal process, valid for at least 6 months. Blood samples were col-
lected in the morning following standard laboratory procedures
and routine enzyme methods, in order to collect 10 mL venous
blood.3' Thus, HDL-c, TG and fasting blood glucose were direct-
ly measured. Dyslipidaemia reports the serum lipid profile based
on HDL-c and TG levels.’” Blood pressure was analysed in retro-
spective from patients’ clinical records.’*' High blood pressure
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was characterized according to elevated SBP and/or DBP (i.e.,
>130 mmHg) and elevated DBP (i.e., 285 mmHg). T2DM was
diagnosed based on values for venous plasma with the following
parameters in the general population: (a) fasting blood glucose >
126 mg/dL (or > 7.0 mmol/L); or (b) classic symptoms plus occa-
sional blood glucose > 200 mg/dL (or > 11.1 mmol/L); or ¢) blood
glucose > 200 mg/dL (or > 11.1 mmol/L) at 2 hours on the oral
glucose tolerance test (OGTT) with 75 g glucose; or (d) glycated
hemoglobin Alc (HbAlc) > 6.5%.333*

3. Age groups

Subjects were splited into seven age-groups and stratified by
sex to dataset comparision. Fig. 1 presents the age distribuition
across sampled population according to women and men. The
most representative age group is 60-69 years with 802 (55.59%)
women and 646 (44.61%) men followed by: 70-79 years age
group with 675 (53.83%) women and 579 (46.17%) men; 50-59
years age group with 657 women (59.89%) and 440 (40.11%)
men; 30-39 years age group with 407 women (64.09%) and 228
(35.91%) men; over 80 years with 438 (59.03%) women and 304
(40.97%) men. Less representative age group were 18-29 years
with 328 (69.64%) women and 143 (30.36%) men.
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Figure 1. Number of observations among age groups according to sex.

4. MetS definition

MetS was defined in this study using the harmonize defini-
tion."* According to HARM2009, MetS diagnosis is confirmed
when three of these five components are present: elevated WC
(i.e., population- and country-specific delimitations), elevated TG
(i.e., 2150 mg/dL or 1.7 mmol/L), reduced HDL-c (i.e., <40 mg/
dL or 1.0 mmol/L in men; <50 mg/dL or 1.3 mmol/L in wom-
en), elevated SBP (i.e., >130 mmHg) or elevated DBP (i.e., >85
mmHg) and IFG (i.e., 2100 mg/dL or 5.6 mmol/L). European
cut-off points were considered for the WC measurements, specifi-
cally: WC >88 c¢cm in women and WC >102 cm in men. Addition-
ally, drug treatment for each MetS component was considered to
an alternative indicator.'

5. Statistical analysis

Descriptive statistics, the Kolmogorov—Smirnov and Levene’s
test were used to assess the normality and homogeneity. Data are
presented as the mean + one standard deviation (SD), or as per-
centage (%) and their respective 95% confidences intervals (CI).
Categorical variables were expressed using counts and propor-
tions. Chi-squared test or fisher exact test were applied whenever

appropriate. To compare continuous variables independent sample
t-test or Mann-Whitney U test were used. Statistical significance
was set at p < 0.05.35,36 The prevalence of MetS and its compo-
nents was analysed using a binary logistic regression (log-binary
model), with an age and sex adjustments to calculate odds ratio
(OR) and their 95% CI. Adjusted OR were performed to express
different risk factors for likelihood of getting MetS."7** All statis-
tical analyses were conducted using SPSS for Windows Version
26.0 (SPSS Inc., Chicago, IL, USA).

Results

Table 1 presents the descriptive statistics for MetS compo-
nents according to sex. Significant differences among men and
women were found for all MetS components (p < 0.001). MetS
was present in 3581 (54.51%) individuals, where 1914 (49,52%)
were women and 1667 (61.63%) men. The prevalence of the
various MetS components varied between 41. For overall popu-
lation, 13%—66.71%. Above-normality values on the following
MetS components were found for TG (49.44%), IFG (41.13%),
SBP (66.71%) and DBP (51.57%). Below-normality values were
found for HDL-c (52.91%). Men presented higher prevalence in
all MetS components except for WC, specifically: reduced HDL-c
(68.61%), elevated TG (52.94%), elevated IFG (52.42%), elevat-
ed SBP (74.23%), and elevated DBP (56.08%). Women showed
a higher prevalence of elevated WC (62.07%). The prevalence
of abdominal obesity, T2DM, hypertension and dyslipidaemia in
overall population was 52.85%, 17.38%, 43.20%, and 41.43%, re-
spectively. Men showed a higher prevalence of T2DM (22.18%),
hypertension (46.69%) and dyslipidaemia (43.84%). Additionally,
men presented higher prevalence of overweight (47.36%) and obe-
sity (28.06%) and women showed higher prevalence of abdominal
obesity assessed by WC (62.07%). Considering both sexes, 2667
(40.59%) were overweight, 1777 (27.05%) were obese and 3472
(52.85%) had abdominal obesity.

Table 1. Prevalence of metabolic syndrome and its components according to sex.

Men Women Total p-

(n=2705) (n=3865) (n=6570) value
59.97 £16.76 57.37+18.67 58.44+17.59 <0.001
170.97 £7.20 158.67 +6.66 163.33 +£8.86 <0.001
80.54 + 13.44 68.69 + 13.85 73.57+ 14.87 <0.001
27.84+4.14 2730£16.76 27.52+4.88

665 (24.58) 1461 (37.80) 2126 (32.26)

1281 (47.36) 1386 (35.86) 2,667 (40.59)
Obesity [n (%)] 759 (28.06) 1018 (26.34) 1777 (27.05)
Elevated WC (cm) [n (%)] 1073 (39.67) 2399 (62.07) 3472 (52.85) <0.001
Reduced HDL-c (mg/dL) [n (%)] 1856 (68.61) 1620 (41.91) 3476 (52.91) <0.001
Elevated TG (mg/dL) [n (%)] 1432 (52.94) 1816 (46.99) 3248 (49.44) <0.001
IFG (mg/dL) [n (%)] 1418 (52.42) 1284 (33.22) 2702 (41.13) <0.001
Elevated SBP (mmHg) [n (%)] 2008 (74.23) 2375 (61.45) 4383 (66.71) <0.001
Elevated DBP (mmHg) [n (%)] 1517 (56.08) 1871 (48.41) 3388 (51.57) <0.001
MetS [n (%)] 1667 (61.63) 1914 (49.52) 3581 (54.51) <0.001
T2DM [n (%)] 600 (22.18) 542 (14.02) 1142 (17.38) <0.001
Hypertension [n (%)] 1263 (46.69) 1575 (40.75) 2838 (43.20) <0.001
1186 (43.84) 1536 (39.74) 2722 (41.43) <0.001
BMI - body mass index; DSP — diastolic blood pressure; HDL-c — low high-density lipoprotein

cholesterol; IFG — impaired fasting glucose; n — number; SBP — systolic blood pressure; TG —
triglycerides; WC — waist circumference; y — years.

Variables

Age (y) [Mean, SD]
Height (cm) [Mean, SD]
Weight (kg) [Mean, SD]
BMI (kg/m?) [Mean, SD]
Normal [n (%)]
Overweight [n (%)]

<0.001

Dyslipidaemia [n (%)]

Table 2 presented the MetS prevalence for overall sample ac-
cording to sex, age and MetS components. Significant differences
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among normal and MetS groups were found for all variables (p
< 0.001). Participants with MetS were more likely to present re-
duced HDL-c (83.30%), elevated TG (80.51%), IFG (63.78%),
elevated SBP (87.74%), elevated DBP (71.40%) and elevated
WC (70.96%). Additionally, MetS individuals showed preva-
lence of the following conditions: T2DM (29.27%), hypertension
(63.00%) and dyslipidaemia (70.23%). The age groups with the
highest prevalence of MetS were the 60-69 age-group (27.81%)
and 70-79 age-group (27.67%), followed by the age groups of 50-
59 years (16.78%) and older than 80 years (14.66%). Overwight
and obesity were more likely to be present in MetS individuals
than normative individuals. Of those, 1797 (50.18%) and 1493
(41.69%) were overweight and obese, respectively. Also among
the population without MetS, the prevalence of T2DM, hiperten-
sion and dyslipidaemia were present in 94 (3.14%), 582 (19.47%)
and 207 (6.93%) individuals, respectively.

Between the normative population, with less than 3 MetS com-
ponents, also presents abnormal values in some of those compo-
nents, namely a 41.52% prevalence of elevated SBP, a 31.15%
prevalence of elevated WC, a 27.80% prevalence of elevated DBP,
a 16.49% prevalence of reduced HDL-c, a 13.98% prevalence of
elevated IFG and a 12.21% prevalence of elevated TG. The age
group with the lowest percentage of MetS cases was 18 to 29 years
old (1.03%) and the highest was 60 to 69 years old (27.81%).

Table 2. Prevalence of the metabolic syndrome according to sex, age, BMI,
HDL-c, TG, IFG, SBP, DBP, WC, T2DM, hypertension and dyslipidaemia.

Variables Normal MetS Total p-
(n=2989) (n=3581) (n=6570) value

Age (y) [n (%)) <0.001

18-29% 434 (14.52)  37(1.03) 471 (7.17)

30-39 515(17.23) 120 (3.35) 635 (9.67)

40-49 612(20.48)  311(8.68) 923 (14.05)

50-59 496 (16.59) 601 (16.78) 1097 (16.70)

60-69 452 (15.12) 996 (27.81) 1448 (22.04)

70-79 263(8.80) 991 (27.67) 1254 (19.09)

>80 217 (7.26) 525 (14.66) 742 (11.29)

BMI [n (%)] <0.001

Normal* 1439 (48.14) 687 (19.18) 2126 (32.36)

Overweight 870 (29.11) 1797 (50.18) 2667 (40.59)

Obesity 284 (9.50) 1493 (41.69) 1777 (27.05)

Reduced HDL-c (mg/dL) [n (%)] 493 (16.49) 2983 (83.30) 3476 (52.91) <0.001

Elevated TG (mg/dL) [n (%)] 365 (12.21) 2883 (80.51) 3248 (49.44) <0.001

IFG (mg/dL) [n (%)] 418 (13.98) 2284 (63.78) 2702 (41.13) <0.001

Elevated SBP (nmHg) [n (%)] 1241 (41.52) 3142 (87.74) 4383 (66.71) <0.001

Elevated DBP (mmHg) [n (%)] 831 (27.80) 2557 (71.40) 3388 (51.57) <0.001

Elevated WC (cm) [n (%)] 931 (31.15) 2541 (70.96) 3472 (52.85) <0.001

T2DM [n (%)] 94 (3.14)  1048(29.27) 1142 (17.38) <0.001

Hypertension [n (%)] 582 (19.47) 2256 (63.00) 2838 (43.20) <0.001

Dyslipidaemia [n (%)] 207 (6.93) 2515(70.23) 2722 (41.43) <0.001

BMI — body mass index; DSP — diastolic blood pressure; HDL-c — low high-density lipoprotein
cholesterol; IFG — impaired fasting glucose; SBP — systolic blood pressure; TG — triglycerides; WC —

waist circumference; y — years.

Fig. 2 shows the prevalence of having one, two, three, four,
and five of the MetS components for each age group in women (a),
men (b) and overall population (¢). Individuals with 18 to 49 years
old were more likely to have none, one or two MetS components.
On the other hand, three, four or five of the MetS components
were more frequent according to age increase, specifically to 60-
69- and 70-79-years range.
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Figure 2. Percentage of MetS cases with one, two, three, four, or five MetS com-
ponents for each age group, for women (a), men (b) and overall population (c).

Table 3 presents the adjusted OR for MetS according to sex
and age. Men are 1.53 (95% CI: 1.37-1.72, p < 0.001) times more
likely of having MetS compared to women. The risk for MetS in-
creases with age (OR: 2.68-42.57, p < 0.001), and the individuals
with the higer risk are those between 70-79 years old, with 42.57
(95% CI: 29.62-61.19, p < 0.001) times more likely to develop
MetS. However, adjusted OR seems to decrease from the eighties
onwards (OR: 27.84, 95% CI: 19.19—40.38, p < 0.001).

Table 3. Adjusted odds ratio for metabolic syndrome according to sex and age.

Variables Adjusted OR OR (95% CI) p-value
Sox ‘Women* - - -
Men 1.53 1.37-1.72 <0.001
18-29* - - -
30-39 2.68 1.81 -3.96 <0.001
40-49 5.78 4.03-8.32 <0.001
Age group 50-59 13.89 9.73-19.86 <0.001
60-69 24.95 17.50 — 35.55 <0.001
70-79 42.57 29.62 -61.19 <0.001
>80 27.84 19.19 - 40.38 <0.001

* Reference group; CI — confidence interval; OR — odds ratio.

Fig. 3 presents the evolution of the adjusted OR and percent-
age of the MetS prevalence across age groups. The probability of
developing MetS increases with age, except in individuals aged
over 80 years old.
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Figure 3. Adjusted odds ratio and percentage of MetS cases across age-groups.

Discussion

The prevalence of MetS has been increasing worldwide over
the last few years.”’”> As above-mentioned, high prevalence of
MetS in Portugal and the outdated epidemiological reports jus-
tifies this update about the phenomenon.>>!'*** Thus, this study
provides an overview of the MetS prevalence in adult and older
Portuguese sub-population (Braganga district). Current research
reported an overall MetS prevalence of 54.51% (Table 1). Com-
pared to previous epidemiological reports, it appears that the cur-
rent MetS prevalence is substantially higher comparing with the
results of Raposo et al'* and Santos & Barros,” that reported a
MetS prevalence substantially lower (31.7% and 37.2%, respec-
tively). Raposo et al' reported a prevalence of 35.9% in Braganga
district after ajustement for sex and age. The higher prevalence of
MetS observed at the present study should be analyzed consider-
ing the sampling technique used. It is a cross sectional retrospec-
tive analysis from regular patients’ appointment between 2019
and 2020, comparing to the sample selection from the PORMETS
study'* that used a list of enrollees in the Health Care Centers.
This may constitute a selection bias of our study, if we admit that
those who attend the consultation the most are, in principle, those
who will have more morbidities. However, current results were
similar to MetS prevalence reported by Timoteo et al’ (55.3%).
All these studies reported the prevalence of MetS based on the
HARM2009 definition.”'*** MetS prevalence described in the
present study was also higher than values stated in the Metabolic
Syndrome and Arteries Research (MARE) Consortium.? Addition-
ally, we found a slightly higher MetS prevalence in men (61.63%)
than women (49.52%). In fact, men are 1.53 times more likely
of having MetS compared to women (Table 3). Moreover, the
observed sex disparity was also not congruent with PORMETS
study, which described a higher MetS prevalence in female popu-
lation (49.41% vs 39.0%)."* Other population-based cohort studies
have also pointed out a higher prevalence of MetS in women.**
However, higher prevalence of MetS in men has been reported in
some specific populations.*** This may suggest a wide variation
in the prevalence of MetS across different populations, ethnicities
and nationalities.'>**

According to HARM2009 criteria, MetS diagnosis is con-
firmed in the presence of, at least three of five MetS components
as described previously."'® The most frequent MetS component
founded in the present analysis was elevated WC (62.07%) in
women and elevated SBP in men (74.23%). Considering men and
women together, abnormal values for MetS components ranged
33.With most of them been more prevalent in men, 13%—-68.61%,
except for WC (Table 1). These results were in line with the find-

ings described by Mendoza-Caamal et al*’ that reported that cen-
tral obesity was most frequent in women (61%). PORMETS study
has not described the combinations of MetS components that were
present in the subjects. However, elevated TG levels showed the
highest values."

Several studies have addressed an overview about the distribu-
tion of the number of MetS components across age.****® When
stratified by age group, significant gender differences were ob-
served for MetS prevalence and its distribution according to dif-
ferent components. In this study, 3-, 4- and 5-MetS components
were more frequent as age increased, specifically in 60-69 and
70-79-years range (Fig. 2). Furthermore, individuals in the age
group of 70-79 years seemed to are 42.57 (OR: 29.62-61.19)
times more chance to develop MetS and the risk increases with
age (OR: 2.68-42.57) (Table 3). Effectively, MetS appears to pre-
sent an age-related association, both for men and women, as it can
be found in literature.'*#'#>4¢ This points out that adjusted OR and
MetS prevalence have presented a quasi-linear increase across
age in both sexes, however a decline seems to be observed from
the eighties onwards. The possible explanation for this decline in
the MetS prevalence could be attributed to a possible higher pro-
portion of mortality at earlier age groups in subjects with MetS,
especially in the 60-69 years and 70-79 years.” Moreover, this
decrease in MetS prevalence has not been reported in previous
studies, since no age group cut-offs were included above 80 years
old.'*3%4¢ Other explanation could be that some individuals nor-
malize some MetS components from the eighties onwards, how-
ever it will be unlikely due to its association with aging.48 We
consider that older age range cut-offs are justified in futures epi-
demiological reports about the MetS.*” That was justified by the
increased average life expectancy around the world. In Portugal,
average life expectancy is currently 80.8 years old.”"'

It has been suggested that overweight and obesity may be
primarily involved in the pathophysiological mechanisms of hy-
pertension, dyslipidaemia and insulin resistance.'* Central adipos-
ity also plays an important role because of its greater implica-
tion in these pathophysiological processes, compared to general
obesity.”” >* Consequently, these clustering factors are associated
with an increased risk of cardiovascular disease and metabolic
disorders.” "> The high prevalence of obesity has made it a global
pandemic.*** In Portugal, the combined prevalence of overweight
and obesity were reported as 66.6% and 57.9% in adult’s men
and women, respectively.’® Additionally, these findings have been
increasing over the past decades.”*’ Hypertension and high-risk
lipid profile have been also documented in previous Portuguese
epidemiological reports.”***** On the other hand, the association
between MetS and T2DM has also been widely reported.” > The
present study results seem to be in accordance with the literature,
which showed that the prevalence of abdominal obesity, T2DM,
hypertension and dyslipidaemia in overall population was 52.85%,
17.38%, 43.20% and 41.43%, respectively (Table 1). Additional-
ly, men presented higher prevalence of overweight (47.36%) and
obesity (28.06%), however women showed a higher prevalence
of abdominal obesity (62.07%). When analysed the prevalence of
aforementioned metabolic disorders in individuals with MetS, it
was noted that abdominal obesity, T2DM, hypertension and dys-
lipidaemia were present in 70.96%, 29.27%, 63.00% and 70.23%,
respectively (Table 2).

This study presented some limitations, and the results should
be interpreted with caution. First, results cannot be generalised
due to the fact that only a sub-population/community sample
(Braganga district) was evaluated. That is, the sample is not repre-
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sentative of the overall population of Portugal. However, the per-
centage of older population resident in Braganga (25%) is similar
to metropolitan areas, such as Porto (21%) and Lisboa (22%).7"
Moreover, despite the normal sample distribution, a greater num-
ber of women were included (Fig. 1). Second, comparisons with
other populations should be interpreted with a broader overview
of the actual body of knowledge. Indeed, as far as we know, there
are only two previous Portuguese epidemiological reports about
MetS prevalence preceded this study.>'* Third, current study did
not report about demographic and behavioural variables. These
variables should be considered in future reports as the influence
of socio-demographic factors, dietary and nutrition habits, modi-
fiable risk factors (e.g., drinking and smoking), physical activity
and lifestyle. These variables have been addressed in previous in-
vestigations.!*!'3%4! Furthermore, future researches should include
more focused approach in the evolution of the T2DM and its as-
sociation with the MetS components.

Conclusion

This study reported a high prevalence of MetS in an adult
and older Portuguese sub-population (Braganca district). Men
are more likely to develop MetS, overweight and general obesity,
whereas women showed a higher prevalence of abdominal obesi-
ty. Furthermore, adjusted OR and MetS prevalence have presented
a quasi-linear increase across age in both sexes, however a decline
seems to be observed from the eighties onwards. Thus, imple-
menting intervention programmes is crucial to control the rising
MetS prevalence and reduce the associated cardiovascular events.
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RESUM O

Introducgdo: A sindrome de Klinefelter ¢ a aneuploidia de cromossomas sexuais mais frequente no
sexo masculino e a causa mais frequente de hipogonadismo hipergonadotrofico. As caracteristicas
clinicas sdo variaveis e nao existem achados patognomonicos. Existem varias comorbilidades as-
sociadas, sendo as alteragdes do neurodesenvolvimento e/ou psicossociais as mais frequentes. O
objetivo deste trabalho consistiu em rever as caracteristicas clinicas e as comorbilidades associadas
aos casos diagnosticados na consulta e em otimizar o seu diagnostico.

Métodos: Estudo retrospetivo e descritivo que incluiu os casos diagnosticados com sindrome de Kline-
felter e seguidos na consulta de Endocrinologia Pediatrica do Hospital de Braga nos ultimos 15 anos.
Resultados: Foram identificados 10 casos. A mediana da idade ao diagndstico, excluindo os casos de
diagnostico pré-natal, foi de 7 anos (minimo de 18 meses e maximo de 16 anos). Os motivos de refe-
renciac@o foram variados. Em 3 casos foi feito diagnostico pré-natal apods realizagao de amniocentese.
Nove casos apresentaram um cari6tipo classico (47,XXY) e um caso com microarray arr(X)x2,(Y)yl.
A caracteristica mais frequente no exame objetivo foi a diminui¢do do volume testicular (em idade
pubertaria ou em relagdo ao estadio pubertario), com uma mediana de 6 mL (minimo 4 mL e maximo
15 mL, n=8/9), seguindo-se a criptorquidia bilateral (3/10), ginecomastia (2/10) e micropénis (1/10).
As perturbagdes do neurodesenvolvimento e psicossociais (6/10) foram as comorbilidades mais fre-
quentemente associadas, seguindo-se as manifestagoes neurologicas (2/10), como o tremor essencial.
Analiticamente, 71% dos doentes apresentaram doseamento normal de testosterona total e 29% apresenta-
ram valores abaixo do limite inferior da normalidade para o estadio pubertario. A terapéutica de substituicdo
hormonal com testosterona foi instituida em dois casos (20%) aos 14 e 15 anos por virilizagao incompleta, e
ndo foram descritas reagdes adversas. Em nenhum caso foi realizada preservagéo da fertilidade.
Conclusdo: Os resultados deste estudo reforgam o conhecimento existente da clinica e das comor-
bilidades associadas a sindrome de Klinefelter. A variabilidade fenotipica e o reduzido niimero de
casos, reforcam o subdiagnostico e confirmam que s6 o conhecimento permite um elevado indice
de suspeigdo para o diagnodstico. Salienta-se a necessidade de um diagnoéstico precoce e acompanha-
mento multidisciplinar por forma a minimizar a morbimortalidade associada.

Klinefelter Syndrome in the Pediatric Endocrinology
Consultation
ABSTRACT

Introduction: Klinefelter syndrome is the most common sexual chromosome disorder in males and
the most frequent cause of hypergonadotropic hypogonadism.
The clinic is variable and there are no pathognomonic findings. There are several comorbidities
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associated with Klinefelter syndrome, being neurodevelopment and/or psychosocial disorders the
most frequent. The aim of this study is to characterize the clinical manifestations and comorbidities
associated with diagnosed cases and to optimize the diagnosis in pediatrics.

Methods: Retrospective and descriptive study, including cases of Klinefelter syndrome diagnosed
in the pediatric age, and followed at the pediatric endocrinology consultation of Hospital de Braga
in the last 15 years.

Results: We identified ten subjects with Klinefelter syndrome. The median age at diagnosis, exclud-
ing cases of prenatal diagnosis, was 7 years (minimum of 18 months and maximum of 16 years).
The reasons for referral to pediatric endocrinology consultation were varied. In 3 cases, prenatal
diagnosis was made after amniocentesis. Nine cases presented with a classic karyotype (47,XXY)
and one case had arr(X)x2,(Y)y! in the microarray.

The most frequent characteristic on physical examination was small testes (at puberty age or in
relation to the pubertal stage), with a mean volume of 6 mL (minimum 4 mL and maximum 15 mL,
n=8/9), followed by bilateral cryptorchidism (3/10), gynecomastia (2/10) and micropenis (1/10).
Neurodevelopmental and psychosocial disorders (6/10) were the most frequent associated comor-
bidities, followed by neurological manifestations (2/10), such as essential tremor.

Analytically, 71% of patients had normal total testosterone levels and 29% had values below the
lower limit for the pubertal stage. Testosterone replacement therapy was instituted in two cases
(20%) at 14 and 15 years of age due to incomplete virilization, and no adverse reactions were de-
scribed. Fertility preservation was not performed.

Conclusion: The present analysis reinforces the previous knowledge of clinical and comorbidities
associated with Klinefelter syndrome. The phenotypic variability and the small number of cases
reinforce the underdiagnosis of Klinefelter syndrome and confirm that only knowledge allows a
high index of suspicion for the diagnosis. This study emphasizes the need for a prompt diagnosis and

multidisciplinary follow-up in order to minimize the associated morbidity and mortality.

Introducao

A sindrome de Klinefelter (SK) ¢ a aneuploidia de cromossomas
sexuais mais frequente no homem e a causa mais frequente de hipo-
gonadismo hipergonadotrofico. A sua prevaléncia ¢ de 1-2,5:1000
criangas do sexo masculino. A SK resulta em cerca de 80%-90%
dos casos da presenga de um cromossoma X supranumerario (47,
XXY), sendo que este pode ter origem paterna ou materna. Nos res-
tantes 10%-20% dos casos podem ocorrer mosaicismos (47, XXY/
46, XY) com caridtipo 47, XXY presente em alguns tecidos e com
cari6tipo 46, XY noutros tecidos (nestes casos os fendtipos sdo me-
nos graves). Também ¢ possivel serem detectadas aneuploidias de
alto grau (48, XXXY, 49, XXXXY ou 48, XXYY), cujos fenotipos
sdo0 mais graves, ¢ podem ainda ser detectadas alteragdes estruturais
no cromossoma X (exemplo: 47,iXq,Y)."”’

O hipogonadismo hipergonadotrofico, tipico dos SK, resulta
da degeneracdo testicular com subsequente fibrose progressiva
¢ habitualmente so se torna evidente na puberdade ou na idade
adulta.”

As caracteristicas clinicas sdo variaveis e ndo existem achados
patognomonicos, o que pode dificultar o diagndstico. Estima-se
que entre 50%-75% dos individuos com SK ndo sdo diagnosti-
cados.'**

As alteragcdes morfologicas pré-natais frequentemente asso-
ciadas sdo a clinodactilia, hérnia inguinal, patologia cardiaca con-
génita, fenda palatina, insuficiéncia velofaringea e malformacdes
renais. Os lactentes podem apresentar micropénis, hipospadias,
criptorquidia, escroto bifido e testiculos de pequeno volume, pro-
vavelmente resultantes do hipogonadismo in utero. As criangas
pré-puberes podem apresentar crescimento lento do pénis (em
25% dos casos) e testiculos de pequeno volume (< 2 mL), também
resultantes do hipogonadismo. A maioria dos casos com SK inicia
espontaneamente a puberdade, no entanto alguns evidenciam atra-
so pubertario ou puberdade incompleta, o que motiva a realizagao
de estudo endocrinoldgico. O volume testicular final geralmente
ndo ultrapassa os 10 mL e vai diminuindo posteriormente para
volumes entre 2-5 mL. Na idade adulta, a azoospermia ¢ uma das

principais manifestagdes clinicas podendo ser uma das causas de
infertilidade nestes doentes.>”’

Frequentemente existem altera¢des do neurodesenvolvimento
e/ou psicossociais associadas, como as dificuldades de aprendiza-
gem, atraso do desenvolvimento, perturbagdo de hiperactividade
e défice de atengdo (PHDA), ansiedade, depressdo e perturbacdes
do espetro do autismo (PEA).%7

O objetivo deste trabalho consistiu em descrever as caracte-
risticas clinicas e as comorbilidades associadas aos casos com SK
diagnosticados em idade pediatrica num hospital terciario, e con-
tribuir para a melhoria do seu diagnostico.

Material e Métodos
Desenho de estudo

Foi realizado um estudo retrospetivo e descritivo que incluiu
os casos diagnosticados com SK em idade pediatrica, seguidos
na consulta de Endocrinologia Pediatrica do Hospital de Braga
(Hospital terciario) de janeiro de 2006 a setembro de 2021. A in-
formacao foi recolhida a partir da consulta dos processos clinicos.
O estudo respeita as normas da comissdo de ética hospitalar.

A SK foi definida de acordo com o resultado do caridtipo ou
microarray.

A medicao do volume testicular foi sempre realizada através
da comparagao com o orquidometro de Prader.

Caracterizacao clinica/anamnese

Foram recolhidos os seguintes dados: idade ao diagndstico,
motivo de referenciagdo para consulta de endocrinologia pediatri-
ca, idade atual e comorbilidades associadas (psicossociais, neuro-
desenvolvimento, odontoldgicas, cardiovasculares, pulmonares,
musculoesqueléticas, neuroldgicas, autoimunes e/ou neoplasicas).
Também foi recolhida informag@o sobre a institui¢do de terapéu-
tica hormonal de substituicdo com testosterona (data de inicio,
motivo, posologia e efeitos adversos).
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Exame fisico

No exame fisico foram avaliados os seguintes pardmetros: pal-
pacdo da glandula mamaria e tiroideia, sinais clinicos de resistén-
cia a insulina (acantose nigricante), avaliacdo do volume testicular
utilizando orquidémetro de Prader e/ou ecografia escrotal e auxo-
logia (peso, altura e indice de massa corporal (IMC).

Exames complementares de diagnostico

Foram avaliados os doseamentos hormonais do eixo hipotala-
mo-hipéfise-gonadas (LH, FSH e testosterona total), perfil lipidi-
co (colesterol total, HDL e triglicerideos), perfil glucidico (glicose
em jejum ¢ Hb Alc), caridtipo ou microarray, eletrocardiograma
e ecocardiograma.

Resultados

Foram identificados dez casos. Em trés casos foi feito diag-
nostico pré-natal apos realizagdo de amniocentese, em dois casos
por idade materna superior a 35 anos e no outro caso por gravidez
anterior com malformagdes congénitas. Em ambas as situagdes o
rastreio bioquimico foi negativo e as ecografias pré-natais foram
normais. A mediana da idade ao diagnostico, excluindo os casos
de diagnéstico pré-natal, foi de 7 anos (minimo de 18 meses e
maximo de 16 anos).

O motivo e idade de referenciagdo encontram-se referidos na
Tabela 1.

Tabela 1. Motivo e idade de referenciagéo.

Nimero I(?ade ,de Idade de Idade
diagnos- referen-
de casos atual

o tico ciacio
) (anos) (anos) ey

Motivo (n=10)

Alta estatura 1 (10%) 4 14,75 15
Atraso da linguagem e
dificuldades de aprendizagem

2(20%) 4,10 9,11 22,11

Diagnéstico pré-natal 3630%) N 5 11152011
aplicdvel

Diminuicao do volume testicular 1 (10%) 16 16 18

Ginecomastia 1 (10%) 13 13 23

M3 evolugio estaturo-ponderal 1 (10%) 1,5 5 19

Micropénis 1 (10%) 7 9 22

Nove casos apresentaram um cariotipo classico (47,XXY) e
num caso foi realizado microarray com resultado de arr(X)x2,(Y)
y1. Nao foi identificado nenhum caso de mosaicismo, aneuploidia
de alto grau nem alteragdes estruturais do cromossoma X.

Em relac@o aos dados antropométricos, a data de referenciagao
para a consulta de Endocrinologia Pediatrica, quatro casos (40%)
apresentavam excesso de peso/obesidade (sendo que dois casos
apresentavam obesidade) segundo as curvas da Organizacdo Mun-
dial de Satde (OMS) de 2007. Dois casos (20%) tinham alta esta-
tura (superior a 2 desvios-padrao ou superior ao percentil 97). A
diminui¢do do volume testicular (para o estadio pubertario) foi a
caracteristica mais frequente no exame objetivo (8/9), com uma me-
diana de volume de 6 mL (minimo de 4 mL e maximo de 15 mL).

Outras caracteristicas objetivadas foram a criptorquidia bila-
teral (3/10: 30%), ginecomastia (2/10: 20%) e micropénis (1/10:
10%). Nenhum caso apresentou sinais clinicos de resisténcia a in-
sulina. Em rela¢do aos exames complementares de diagnostico,

o dosecamento de testosterona total foi realizado em sete casos,
sendo que dois apresentaram valores abaixo do limite inferior da
normalidade (Tabela 2). Em dois casos referenciados recentemen-
te ainda ndo foi realizado o doseamento de testosterona.

Tabela 2. Doseamento de testosterona pré TST.

Testosterona total (ng/dL)

[valor de referéncia] Idade
14,08 [2 — 58] 7 anos
66,39 [84 — 350] 11 anos
298,7 [84 — 350] 14 anos
248,51 [84 —350] 15 anos
378,84 [84 — 350] 15 anos
17,91 [84 — 350] 11 anos
393,8 [84 — 350] 14,75 anos

Relativamente ao perfil lipidico, foi realizado em oito casos.
Um dos casos, aos 11,9 anos apresentava colesterol total de 204
mg/dL, resolvido com medidas higieno-dietéticas. Os restantes
casos nao mostraram alteragdes no perfil lipidico. Nenhum doente
apresentou alteragdes no perfil glucidico.

Quatro casos foram submetidos a avaliagdo cardiaca (com re-
alizagdo de eletrocardiograma e ecocardiograma) sendo diagnos-
ticada patologia valvular ligeira por insuficiéncia mitral num caso.
Um dos casos com diagndstico pré-natal realizou ecocardiograma
no periodo neonatal tendo sido diagnosticado foramen ovale pa-
tente. Nao foram diagnosticados disturbios da condugéo cardiaca.

As principais patologias/comorbilidades reportadas estdo
esquematizadas na Fig. 1. As mais frequentemente encontradas
foram as manifestagdes do neurodesenvolvimento e/ou psicosso-
ciais (6/10, 60%): dois casos com atraso global do desenvolvi-
mento (um deles com grave disfung@o na linguagem expressiva
e outro com atingimento da area da audic¢do e linguagem, na co-
ordenagdo olho-mao, realizagdo e no raciocinio pratico), quatro
casos com dificuldades na aprendizagem e dois deles com défice
de atencdo e hiperatividade associado. Dois casos apresentaram
alteracdes odontoldgicas com prognatismo mandibular (2/10:
20%) e agenesia dentaria (1/10: 10%). Nenhum caso apresentou
taurodontismo nem defeitos no esmalte. Dois casos apresentaram
manifestagdes neurologicas (2/10: 20%), nomeadamente tremor
essencial. Relativamente as manifestagdes pulmonares, verificou-
-se um internamento (10%) por pneumonia virica por virus sinci-
cial respiratdrio com hipoxemia associada.

Em nenhum caso foi descrita patologia autoimune, alteragdes
da fung@o tirdideia nem alteragdes musculoesqueléticas, contudo,
salienta-se que um caso apresentava dismetria dos membros infe-

NDePS Odontologicas  Cardiacas Pulmonares ME O

Figura 1. Distribui¢ao das manifestacdes clinicas associadas.

ND: Neurodesenvolvimento; PS: Psicossociais; ME: Musculoesqueléticas.
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riores (> 13 mm). Nao foi identificada nenhuma neoplasia.

Em relagdo ao tratamento, foi iniciada terapéutica de substi-
tuicdo hormonal com testosterona (TST) por via intramuscular,
em dois adolescentes (20%), aos 14 e 15 anos, por viriliza¢@o in-
completa. Ambos iniciaram tratamento com 50 mg de enantato de
testosterona e em ambos foi necessario aumento progressivo até
200 mg mensal. Um destes casos apresentava nivel sérico normal
de testosterona mas com virilizagdo incompleta, com atrofia tes-
ticular e cinética decrescente dos valores séricos de testosterona,
pelo que foi decidido iniciar TST com uma boa resposta clinica:
aos 18 anos aumentou o volume testicular de 5 mL para 8 mL, a
forca muscular, o pélo facial e também o tamanho do pénis. O
outro caso, com niveis baixos de testosterona, atingiu também
virilizagdo completa, com uma evolugdo favoravel nos seguintes
parametros: crescimento do pénis, volume testicular, atividade se-
xual e aparecimento de pélo facial com acne moderada.

A destacar ainda que, dois doentes com niveis baixos de tes-
tosterona nao iniciaram TST pois apresentaram virilizagdo com-
pleta. Em nenhum caso foi reportado efeito lateral da terapéutica.
Ocorreu perda de seguimento em 3/10 (30%). Em nenhum caso
foi realizada preservacao da fertilidade.

Dada a auséncia de altera¢des analiticas nomeadamente au-
séncia de deficiéncia de vitamina D e a auséncia de clinica ndo foi
realizada densitometria 6ssea em nenhum caso.

Discussao

Do total de dez casos incluidos, foi efetuado o diagndstico pré-
-natal apds realiza¢@o de amniocentese em trés casos (30%). Nes-
ta casuistica a percentagem de casos com diagnostico pré-natal foi
superior a descrita na literatura (10%), o que pode ser explicado
pela reduzida dimensdo da amostra.® Atualmente a idade materna
avancada deixou de ser indicagdo para realizacdo de amniocen-
tese, o que podera conduzir a um subdiagndstico dos casos pré-
-natais nos proximos anos.

Apesar de ndo ser o principal motivo de referenciagdo, 6/10
(60%) apresentavam atraso do desenvolvimento psicomotor, per-
turbagdo especifica de aprendizagem, perturbacdo da linguagem
e/ou PHDA o que realga a importancia destas comorbilidades.
Desta forma, torna-se importante o rastreio precoce de alteragdes
do neurodesenvolvimento na SK através da realizagdo de uma
avaliacdo formal do desenvolvimento, mas também se reforga a
importancia da exclusdo da SK como hipdtese diagnodstica em
criangas com perturbagdes do neurodesenvolvimento sem causa
conhecida.®’

O diagnostico precoce vai permitir o inicio da intervengdo de
uma forma célere através de terapias especificas, como a terapia
da fala e o apoio pedagogico individualizado, nomeadamente na
leitura e na escrita, que podem ser necessarios em até 80% dos
casos.®’

Em relagdo aos achados do exame fisico, destaca-se que em
oito casos (88,9%) existia atrofia/baixo volume testicular o que
refor¢a a importancia deste sinal clinico na avaliacdo dos casos
com suspeita de SK. A mediana do volume testicular foi de 6 mL,
0 que esta de acordo com a literatura, que refere que habitualmen-
te o volume testicular ndo ultrapassa os 10 mL.! Destaca-se que
nesta amostra um adolescente apresentava volume testicular nor-
mal (20-25 mL), contudo tal como descrito na literatura, podera
ocorrer uma atrofia significativa na idade adulta, com consequen-
temente diminui¢do do volume testicular, atingindo um volume
final entre 2-5 mL."¢

Atualmente nove adolescentes atingiram a puberdade espon-

taneamente e todos tiveram uma progressao normal da mesma.

De acordo com o descrito na literatura foi encontrada uma pre-
valéncia consideravel de excesso de peso/obesidade (40%), o que
reforga a importancia de instituir desde cedo medidas dietéticas e
de pratica de exercicio fisico.'*¢’

Nesta amostra 20% dos doentes apresentaram alta estatura, o
que apoia a literatura no sentido em que, os doentes com SK ten-
dem a ser mais altos do que a estatura alvo familiar e podem ter
um segmento inferior superior ao segmento superior ¢ a enverga-
dura superior a estatura.®’

A presenga de ginecomastia ocorreu em 20%, ndo foi persis-
tente e regrediu espontaneamente, ao contrario do descrito na li-
teratura, que indica uma prevaléncia de 50%-75%, e uma maior
probabilidade de persisténcia.! Foi objetivado micropénis em
10%, o que corrobora a literatura que descreve a sua presenga em
10%-25% dos casos.

Outra caracteristica clinica presente ao exame objetivo foi a
presencga de patologia odontologica, nomeadamente prognatismo
mandibular e agenesia dentaria (2/10, 20%). Apesar da doenga
temporomandibular articular ndo estar descrita na SK, esta foi
encontrada num dos casos desta amostra. Neste trabalho, dois do-
entes (20%) apresentaram tremor essencial ao longo do seu segui-
mento, estando descrito na literatura que o tremor essencial tem
uma prevaléncia superior a 25%."¢

Relativamente a TST, na nossa amostra, dois casos foram sub-
metidos a tratamento na adolescéncia (14 e 15 anos) por virili-
zagdo incompleta. Nesta faixa etédria, a sua utilizacdo devera ser
ponderada, tendo como principal objetivo obter uma virilizagao
gradual (nomeadamente crescimento do pénis, crescimento de pé-
los faciais e pubicos, e desenvolvimento muscular), sem induzir o
encerramento precoce das epifises. No caso de criangas em esta-
dio pré-pubere, a TST néo esta recomendada pelo risco de inducao
de puberdade precoce."*’

A destacar ainda que, dois doentes com niveis baixos de testos-
terona ndo iniciaram TST pois apresentaram virilizagdo completa,
0 que acontece na maioria dos casos de SK em que, os niveis de
testosterona sao suficientes para causar uma virilizagdo completa.’

Além de potenciar a virilizagdo, foram também descritos be-
neficios no humor, energia e resisténcia fisica, bem como melho-
ria na concentragdo e nas relagdes interpessoais. A ginecomastia
habitualmente ndo ¢ influenciada pelo tratamento hormonal e por
isso deve ser explicado ao adolescente que a TST nao vai tratar
esta comorbilidade.

Conforme referido anteriormente, um dos casos em que foi
iniciada a TST apresentava ao exame fisico micropénis. Apos o
inicio da terapéutica foi conseguido um aumento do tamanho final
do pénis. E importante recordar que nos casos de micropénis diag-
nosticados no periodo neonatal, devera ser ponderado um curso
de baixa dose de testosterona injectavel intramuscular em 3 doses
mensais durante o primeiro ano de vida. Este tratamento podera
ter um efeito positivo no aumento do comprimento e circunfe-
réncia do pénis, 0 que mostra a importancia de um diagndstico
precoce da SK.® Nestes casos, o hipoandrogenismo e a perda de
células germinativas podem surgir in utero e ser responsaveis por
esta apresentacdo fenotipica.®

Estudos recentes mostraram que a TST melhora o neurodesen-
volvimento dos casos com SK. Apesar de serem necessarios mais
estudos, este facto podera vir a ser uma importante consideragao
aquando da decisdo de iniciar TST.*"

Um estudo realizado em 2020, mostrou que criangas que inicia-
ram TST aos 12 meses apresentaram melhoria na audi¢ao, comuni-
cacdo expressiva, linguagem, cogni¢do e habilidades motoras. Esse
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estudo mostrou ainda que se a TST for iniciada entre os 13-24 me-
ses, pode ocorrer uma melhoria significativa na cogni¢go. O inicio
da TST aos 36 meses foi benéfico especialmente na comunicagao
expressiva e nas habilidades motoras, contudo, ainda sdo necessa-
rios mais estudos para corroborar estas conclusdes.'*

Além da TST, ¢ importante ressalvar a importancia da educa-
¢ao dos familiares e do doente, de forma a compreender a historia
natural da SK, bem como a necessidade de tratamento das co-
morbilidades associadas. O apoio psicoldgico, terapia da fala e/
ou ocupacional bem como terapéutica de reabilitacao deverao ser
iniciadas sempre que necessario e de forma precoce.®’

Os doentes diagnosticados com SK deverao ser referenciados no
momento do diagnostico para a consulta de Endocrinologia Pedia-
trica, que posteriormente os encaminhara para centros de procriacao
medicamente assistida, sempre que seja expressa a vontade de preser-
vacdo da fertilidade e antes de iniciar o tratamento com TST.’

Relativamente ao tratamento da infertilidade em homens com
SK, o que mostrou ser mais eficaz foi a utilizagdo de esperma de
dador, contudo sempre que exista vontade expressa do doente e/ou
familia, os doentes deverdo ser informados da possibilidade de re-
alizar extracg@o testicular microscopica de esperma (microTESE).®
O timming para a sua realizagdo continua a ser controverso e, em
idade pediatrica, a criopreservagdo de células-tronco espermatogo-
nias, parece ser uma estratégia de preservagdo questionavel. Caso
seja decidido proceder & extraccdo de espermatozoides, esta nao
deve ser feita em estadio pré-pubertario pelo risco de diminuigao da
fertilidade inerente a remogao de espermatogonias com uma taxa de
sucesso em idade inferior a 15 anos de apenas 10%.%71°

Nos casos de mosaicismo, nas situagdes em que as concentra-
¢oes de LH sao normais ou ligeiramente aumentadas ou quando
o volume testicular ¢ igual ou superior a 8 mL, ha maior probabi-
lidade de existirem espermatozoides no sémen ejaculado. Apesar
da dificil realizagdo em idade pediatrica, nestes casos, devera ser
ponderada a colheita de um espermograma de forma a compreen-
der se ¢ viavel realizar a criopreservagio.’

A avaliagdo do estado mineral 0sseo, através da realizac¢do de
uma densitometria 6ssea, deve ser ponderada em caso de defici-
éncia de vitamina D.’

Uma das limitagdes deste estudo ¢ o reduzido tamanho da
amostra e o seu caracter retrospetivo. Outra limitagdo foi o fato de
se ter doseado a testosterona total em detrimento da testosterona
livre, uma vez a testosterona total pode estar falsamente elevada,
pois os niveis de sex hormone binding globulin (SHBG) encon-
tram-se elevados em doentes com SK. Por este motivo, seria mais
fidedigno a avaliagdo da testosterona livre que, provavelmente, te-
ria um valor normal ou baixo, contudo este doseamento nado existe
disponivel no laboratoério hospitalar.

Contudo este trabalho tem extrema relevancia clinica uma vez
que sdo poucos os estudos sobre a SK em idade pediatrica, refor-
¢ando as suas caracteristicas clinicas e optimizando o seu diagnos-
tico. Apesar disso, tratando-se de uma patologia que tem poucos
estudos de casuistica, consideramos ser muito relevante pela con-
tribuicdo que traz para o conhecimento clinico.’

Conclusao

A analise descritiva desta série de casos apoia a literatura em
relacdo as comorbilidades associadas a SK.

O tamanho reduzido da amostra ¢ a variabilidade fenotipica,
refor¢gam a literatura sobre o subdiagnostico destes casos, mos-
trando a necessidade de um elevado indice de suspeigdo para o
diagnostico.

Em recém-nascidos e lactentes o diagnostico deve ser ponde-
rado sempre que existe micropénis e criptorquia sem resolugdo
espontanea. A maioria das criangas pré-puberes apresenta altera-
¢des neurocognitivas e psicossociais (sobretudo alteragdes da lin-
guagem), podendo ser a tnica manifestacao clinica da SK. Desta
forma, torna-se imperativo fazer uma avaliagdo formal do desen-
volvimento na SK. Em idade pubertaria, além das caracteristicas
ja descritas, a ginecomastia persistente e o hipogonadsimo devem
levantar a suspeita diagnostica.®’

Relativamente ao exame objetivo, a avalia¢ao sistematica do
estadio pubertario com observac¢ao dos genitais, incluindo com-
primento do pénis e do volume testicular por comparagdo com o
orquidometro de Prader, e em caso de duvida por ecografia.®’

O diagndstico deve ser sempre confirmado através da realiza-
¢éo de caridtipo ou microarray.'®

Todos os casos devem ser submetidos a uma avaliagdo cardia-
ca com realizag¢do de ecocardiograma e eletrocardiograma, assim
como avaliacdo do perfil hormonal. O perfil lipidico e glucidi-
co deve ser monitorizado a partir da adolescéncia, ou antes, caso
existam fatores de risco associados.’

Este trabalho ¢ importante para sensibilizar os profissionais de
saude, sobretudo médicos de familia, neonatologistas, pediatras e
endocrinologistas, sobre as principais manifestacdes clinicas que
devem fazer suspeitar da SK. Desta forma, os doentes poderado
ser precocemente diagnosticados, acompanhados de forma multi-
disciplinar e tratados com TST sempre que indicado, de forma a
minimizar a morbimortalidade associada a SK.

Este trabalho levou a implementac¢@o de um protocolo de atua-
¢do e seguimento dos doentes com SK seguidos no nosso Hospital.
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RESUMO

Introducdo: O nosso objetivo foi rever a literatura mais recente sobre a relagao entre o uso de esta-
tinas e o risco de desenvolvimento de diabetes mellitus, os mecanismos subjacentes, os fatores que
influenciam esta relagdo, assim como as implica¢des na pratica clinica.

Meétodos: Pesquisa nas bases de dados PubMed e Cochrane Library, utilizando os termos “Statins”,
“Treatment”, “Diabetes”, “Risk” e “Mechanisms”. Foram incluidos revisdes classicas e sistematicas
e artigos originais dos Gltimos 5 anos, que avaliam o risco de desenvolvimento de diabetes mellitus
em doentes sob terapéutica com estatinas.

Resultados: A evidéncia mais recente sugere a associagdo entre o uso de estatinas e o aumento em
9%-13% do risco de desenvolvimento de diabetes.

O mecanismo fisiopatologico subjacente ainda ndo se encontra totalmente esclarecido; contudo, o
aumento do risco de diabetes secundario ao tratamento com estatinas parece estar relacionado com o
declinio da secrec¢@o pancreatica de insulina e o aumento da resisténcia a insulina.

Muitos estudos consideram este risco como um efeito de classe, no entanto sao descritos varios fa-
tores que influenciam esta relagdo, como o tipo de estatina, a dose utilizada, o tempo de tratamento,
assim como a pré-existéncia de fatores de risco para o desenvolvimento de diabetes.

Conclusdo: Apesar destes resultados, o beneficio das estatinas na prevengdo cardiovascular ¢ in-
questionavel e sobrepde-se ao risco de aumento da incidéncia de diabetes. Contudo, existem al-
gumas recomendagdes a ter em conta aquando a prescri¢do de uma estatina, atendendo ao risco
cardiovascular e ao risco de desenvolvimento de diabetes de cada doente.

Statins and Diabetes Mellitus: What is the Link?

ABSTRACT

Introduction: Our objective was to review the most recent literature on the link between statins and
the risk of developing diabetes mellitus, the underlying mechanisms, the factors that influence this
link, and the implications for clinical practice.

Methods: Search on PubMed and Cochrane Library databases, using the terms “Statins”, “Treat-
ment”, “Diabetes”, “Risk” and “Mechanisms”. Classical and systematic reviews and original articles
were included, from the last 5 years, which assess the risk of developing diabetes mellitus in patients
on statin therapy.

Results: The most recent evidence suggests an association between the use of statins and an increase
by 9%-13% in the risk of developing diabetes.
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The underlying pathophysiological mechanism is not yet fully understood; however, the increased
risk of diabetes resulting from statin treatment appears to be related to the decline in pancreatic
insulin secretion and the rise in insulin resistance.

Many studies consider this risk as a class effect, yet several factors that influence this link are
described, such as statin type, dose, time of treatment, and pre-existing risk factors for developing

diabetes.

Conclusion: Despite these results, the benefit of statins in cardiovascular prevention is unquestion-
able and outweighs the risk of increased incidence of diabetes. However, there are some recommen-
dations to consider when prescribing a statin, accounting for the cardiovascular risk and the risk of
developing diabetes for each patient.

Introducio

A utiliza¢@o de farmacos antidislipidémicos tem registado um
crescimento nos ultimos anos em Portugal, com destaque para as
estatinas (inibidores da redutase da hidroxil metil glutaril coenzi-
ma A — HMG CoA)." Estas sdo a escolha de eleigdo no tratamento
da hipercolesterolémia, desempenhando um papel fundamental
na prevencdo primdria e secunddria de eventos cardiovasculares
ateroscleroticos.”?

Apesar de globalmente seguras, nos ultimos anos as estatinas
tém sido associadas a alguns efeitos adversos, com destaque para
o aumento do risco de desenvolvimento de diabetes mellitus.>*’
Esta associagdo tem gerado preocupacdo na comunidade médica.®

Esta revisdo tem como objetivos avaliar a associagdo entre o
uso das estatinas e o risco de desenvolvimento de diabetes melli-
tus, 0os mecanismos subjacentes, os fatores que influenciam esta
relagdo, assim como as implica¢des destes resultados na pratica
clinica.

Métodos

Foi realizada uma revisdo da literatura mais recente sobre o
risco de desenvolvimento de diabetes mellitus em doentes sob te-
rapéutica com estatinas. Deste modo, efetuou-se uma pesquisa nas
bases de dados PubMed e Cochrane Library, utilizando os termos
“Statins”, “Treatment”, “Diabetes”, “Risk” e “Mechanisms”. Fo-
ram incluidos revisdes classicas e sistematicas e artigos originais
dos ultimos 5 anos, escritos em inglés, portugués e espanhol, apos
a leitura dos titulos e abstracts. Foram também consultados os re-
gistos do Infarmed relativos ao consumo de estatinas em Portugal.

Resultados

A evidéncia mais recente sugere a associagao entre o tratamen-
to com estatinas e o aumento da incidéncia de diabetes mellitus.

O primeiro estudo a sugerir esta relagdo foi o estudo JUPITER
(Justification for the Use of Statins in Primary Prevention: an In-
tervention Trial Evaluating Rosuvastatin) em 2008. Este ensaio
clinico, na area da prevencdo primaria, consistiu no seguimento
de 17 802 individuos ndo diabéticos divididos em dois grupos,
rosuvastatina 20 mg versus placebo, durante aproximadamente 2
anos. Neste estudo, o tratamento com rosuvastatina demonstrou
uma reducao de 44% dos eventos cardiovasculares, contudo nesse
grupo foi também observado um aumento de 26% do diagndstico
de novo de diabetes mellitus.>*%°

Os ensaios clinicos, meta- analises e estudos observacionais
subsequentes vieram corroborar estes resultados, o que levou a
Food and Drug Administration, em Fevereiro de 2012, a emitir um
alerta referindo o potencial diabetogénico das Estatinas.”

Segundo os estudos mais recentes, o uso de estatinas associa-se a
um aumento em 9%-13% do risco de desenvolvimento de diabetes.>’

O mecanismo fisiopatologico subjacente ainda ndo se encon-
tra totalmente esclarecido; contudo, o aumento do risco de dia-
betes secundario ao tratamento com estatinas parece estar princi-
palmente relacionado com o declinio da secre¢do pancreatica de
insulina e o0 aumento da resisténcia a a¢do da insulina.>*%!°

Sao varios os mecanismos moleculares possivelmente envol-
vidos. Ao nivel da célula B pancreatica, a inibicdo de transporta-
dores de glicose GLUT2 pelas estatinas, assim como a inibigdo
dos canais de calcio envolvidos na exocitose dos granulos de in-
sulina, resultam na diminui¢do da secregao de insulina. Adicional-
mente, a diminuigdo da expressdo de transportadores de glicose
responsivos a insulina GLUT4 nos tecidos periféricos, secundaria
as estatinas, contribui para a diminuigdo da sensibilidade a acdo
da insulina.>®%!!

Sédo descritos na literatura varios fatores que influenciam esta
relagdo, nomeadamente o tipo de estatina escolhido, a dose uti-
lizada, a durag@o do tratamento, assim como a pré-existéncia de
fatores de risco para o desenvolvimento de diabetes.>**%!!

Embora alguns estudos considerem este risco como um efeito
de classe, sdo descritas diferencas entre as varias estatinas. Se-
gundo os estudos mais recentes, o aumento do risco de desen-
volvimento de diabetes esta relacionado com a poténcia de cada
estatina, pelo que estatinas de maior poténcia como a rosuvasta-
tina, a atorvastatina ou a sinvastatina sdo associadas a um risco
diabetogénico superior em comparagdo com estatinas de menor
poténcia como a pravastatina, a pitavastatina, a fluvastatina ou a
lovastatina.>*%%10-1* A pitavastatina, em particular, é descrita em
alguns estudos como tendo um efeito neutro nos parametros gli-
cémicos.' >

Da mesma forma, a utilizagao de doses altas e a longa duragao
do tratamento com estatinas também se associam a uma maior
incidéncia de diabetes.> **'*!> Por ultimo, os individuos com fa-
tores de risco para diabetes pré-existentes (glicemia em jejum >
100 mg/dL, triglicerideos em jejum > 150 mg/dL, indice massa
corporal > 30 kg/m? e hipertensdo) apresentam um risco adicional
de desenvolvimento de diabetes associado ao tratamento com es-
tatinas‘}.i,(y‘x—l()‘l4-|(\

Conclusao

Apesar do uso de estatinas estar associado a um aumento do
risco de diabetes de novo, o beneficio das estatinas na prevengao
cardiovascular ¢ inquestionavel e sobrepde-se ao risco de altera-
¢do do metabolismo glicidico.

Contudo, existem algumas recomendagdes a ter em conta na
pratica clinica aquando a prescri¢do de uma estatina, atendendo
ao risco cardiovascular e ao risco de desenvolvimento de diabetes
de cada doente.

Nos individuos com fatores de risco para diabetes pré-exis-
tentes pode considerar-se o uso de estatinas menos potentes, as-
sociadas a menor risco diabetogénico, reservando as estatinas de
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maior poténcia para os doentes que ndo respondem as anteriores.
Adicionalmente, nestes doentes deve ser refor¢ada a intervencdo
no estilo de vida, para controlo dos fatores de risco de desenvol-
vimento de diabetes mellitus, que inclui a melhoria dos habitos
alimentares, a reducdo do peso e o incentivo a pratica de ativida-
de fisica regular. E ainda recomendada uma vigilancia mais fre-
quente dos pardmetros glicémicos (glicemia em jejum e HbAlc),
sendo sugerida uma avaliag@o prévia ao inicio de tratamento com
estatinas e a sua repeticao até um ano apos o inicio da terapéutica.
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ABSTRACT

Lipoid congenital adrenal hyperplasia (CAH) is a rare autosomal recessive disorder caused by defec-
tive synthesis of all steroids. Typical features include disorder of sex development, early-onset adre-
nal crisis and enlarged adrenal glands with fatty accumulation. Glucocorticoid and mineralocorticoid
replacement therapy enables long-term survival. We report a case of lipoid CAH caused by mutation
in the steroidogenic acute regulatory protein (St4R) gene. The patient had typical early-onset adrenal
crisis at 2 months of age, normal-appearing female genitalia and a karyotype of 46, XY. Genetic
analysis revealed a homozygous mutation at ¢.505G>A (p.Glul69Lys) in exon 5 of the St4AR gene.
To our knowledge this is the first case of classic lipoid CAH reported in the Portuguese population.
StAR mutations should be considered in the differential diagnosis of newborn babies and infants with
primary adrenal insufficiency with atypical presentation, allowing genetic counselling, guidance of
follow-up and prevention of complications.

Hiperplasia Congénita da Suprarrenal Lipoide: Uma Causa Rara
de Insuficiéncia Adrenal
RESUMO

A hiperplasia congénita da suprarrenal (HCSR) lipoide ¢ uma doencga hereditaria rara resultante
de um bloqueio da fase inicial da esteroidogénese. O quadro clinico a apresentagdo ¢ tipicamente
o de uma crise adrenal grave, de inicio precoce, aliada a distirbios do desenvolvimento sexual e
hipertrofia das glandulas suprarrenais por acumulagdo lipidica. A terapia hormonal de substituigdo
permite uma sobrevida a longo prazo. Relatamos um caso de HCSR lip6ide causada por uma mu-
tacdo no gene da proteina reguladora da esteroidogénese (steroidogenic acute regulatory protein
- StAR). A apresentacao clinica foi de uma crise adrenal grave aos 2 meses de idade, objetivando-se
genitais femininos normais e cariotipo 46,XY. O estudo molecular revelou uma variante patogénica
¢.505G>A (p.Glul69Lys) em homozigotia no exdo 5 do gene StAR. Até a data, este € o primeiro
caso de HCSR lipoide relatado na populagdo portuguesa. As mutagdes do gene St4AR devem ser
consideradas no diagnostico diferencial de recém-nascidos e lactentes com insuficiéncia adrenal
primaria com apresentagdo atipica, possibilitando o aconselhamento genético, e permitindo anteci-
pagao e precocidade de atuagao.
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Introduction

Lipoid congenital adrenal hyperplasia (CAH) is an extremely
rare and the most severe form of CAH. This disorder is character-
ised by severe adrenal and gonadal steroidogenesis impairment
due to a defect in the conversion of cholesterol to pregnenolone,
the precursor of all steroids (Fig. 1). The defect in lipoid CAH

Cholesterol
Star (mitochondrial import)
Ccyp1tal

Hsd3b2 Cyp21a1 Cyp11b1 Cyp11b2 Cyp11b2
11 i Corti 18-0H C Aldosterone

Cyp17a1 Cyp17a1
Hsd3b2 Cyp21al Cyp1ib1
17-0HPregnenolone 17- 1. Cortisol

Cyp17a1 Cyp17a1
Hsd3b2 Cyp19al

Hsd11b2 | |Hsd11b

DHEA Androstenedione Estrone Cortisone

Hsd17b1 | | Hsd17b2 Hsd17b1 | | Hsd17b2
Hsd3b2 Cyp19al
Androstenediol Testosterone Estradiol

Hsd17b1 | | Hsd17b2

srdsaz
Dihydrotesterone

Figure 2. Simplified scheme of the classic steroid biosynthetic pathway.
CYP, cytochrome p; HSD, hydroxysteroid-dehydrogenase; SRD, 5o-reductase.

is mainly due to steroidogenic acute regulatory protein (StAR;
OMIM 600617) gene mutations. StAR regulates the transfer of
cholesterol from the outer to inner mitochondrial membrane,
where it becomes the substrate for the cholesterol side-chain
cleavage enzyme, P450scc, also called CYP11A1 (encoded by
the CYP11A41 gene). The clinical features of lipoid CAH include
salt wasting crisis from impaired mineralocorticoid and gluco-
corticoid synthesis. All affected individuals with classic lipoid
CAH are phenotypically female regardless of their gonadal sex,
due to a severe defect in fetal testicular steroidogenesis, reflecting
an absence of testosterone synthesis between 6 and 12 weeks of
gestation in 46,XY genetic male."* Hormone replacement enables
long-term survival for these patients.

Currently, more than 83 different mutations of the St4R gene
have been reported in approximately 200 patients.*

To our knowledge, no case of lipoid CAH has been described
in the Portuguese population. We report a case of classic lipoid
CAH with early onset during first infancy, and a severe clinical
presentation.

Case Report

A 2-month-old phenotypic female infant was admitted to the
pediatric intensive care unit (PICU) of a Portuguese tertiary chil-
dren’s hospital in the sequence of a cardiopulmonary arrest due
to a salt wasting crisis. She was born full-term, by caesarean de-
livery, with a birth weight of 2990 g (appropriate for gestational
age) and the Apgar score at the 1% and 10" min of life was 7 and
10, respectively. The infant did not have neonatal hypoglycemia
or respiratory distress. She was the second child of consanguine-
ous parents (second cousins), both Caucasian of Portuguese an-
cestry and healthy. The older brother of 5 years old was healthy
too. There was no family history of disorders of sex development
(DSD) or sudden death. She had a poor weight gain since birth
and was diagnosed with an Escherichia Coli pyelonephritis at
1-month-old. One month later (2-month-old), at the time of the
PICU admission, she presented with severe dehydratation (13% of
birth weight loss), hypothermia (<35°C), and the initial laboratory
workup revealed severe hypoglycemia (< 10 mg/dL), metabolic
acidosis (pH 7.17; pCO2 53.2; HCO3 19.3 mmol/L), hypona-

tremia (128 mEqg/L) and hyperkalemia (5.9 mEq/L). Physically
she presented with normal female external genitalia (normal clito-
ris and normal urethral and vaginal orifices), and she was found
to have mucosal and cutaneous hyperpigmentation. After initial
stabilization, and behind the suspicion of a classic CAH, a hor-
monal screening was performed. The serum adrenocorticotropic
hormone (ACTH) level was greater than 4000 pg/mL, renin level
was also high (1029 uU/mL), with low levels of cortisol (2.3 ng/
Ll) and aldosterone (4.21 pg/mL). The levels of all adrenal ster-
oids, including dehydroepiandrosterone-sulfate (DHEA-S), an-
drostenedione and 17-hydroxyprogesterone (17-OHP), were also
low. She was diagnosed with primary adrenal insufficiency and
intravenous therapy with stress doses of hydrocortisone and pos-
teriorly fludrocortisone was started, in conjunction with sodium
chloride supplementation, with progressive clinical improve-
ment. During hospitalization, she undergoes further investigation.
Abdominopelvic ultrasonography revealed normal size adrenal
glands and the presence of testes-like gonads in the pelvic cav-
ity. Neither ovaries nor a uterus were identified. The karyotype
revealed a 46,XY. After almost one month of hospital stay, the
infant was discharged on oral hydrocortisone (15 mg/m?), fludro-
cortisone (0,1 mg daily), and salt supplementation, and she was
followed up regularly by pediatric endocrinology. Her hyperpig-
mentation resolved progressively in the first year of life, and she
had no adrenal crisis episodes thereafter. At the age of five the
patient underwent an exploratory laparoscopy with bilateral gona-
dectomy. Pathological results confirmed the presence of testicu-
lar parenchyma with marked interstitial fibrosis, epididymis, and
ductus deferens. At the age of 12, she began estrogen replacement
therapy. She had regular growth, and at the age of 15 she almost
reached her final height. At the last visit, with 17 years, her height
(- 0,16 SD), weight, and body mass index (1,32 SD) were ad-
equate considering her genetic potential. She was doing well un-
der replacement therapy with hydrocortisone, fludrocortisone and
ethinylestradiol. A molecular study was performed at Laboratoire
d’Endocrinologie Moléculaire et Maladies Rares - Hospices Civils
de Lyon, where pathogenic variants which seemed to be involved
in the patient’s pathology were checked by Sanger sequencing.
It has been identified a homozygous ¢.505G>A or p.Glul69Lys
in exon 5 of the St4R gene, which allows the diagnosis of lipoid
CAH. Unfortunately, the parents were not genetically studied.

Discussion

Lipoid CAH is inherited as an autosomal recessive disorder,'*
and the only consistent genetic clusters identified to date include
StAR gene mutation in Japanese and Korean populations,’ proba-
bly reflecting a founder effect, since the genetic defect in the StAR
gene is highly homogeneous in both. Approximately 65%-70%
of affected Japanese alleles and virtually all affected Korean al-
leles carry the mutation Q258X. Other genetic clusters were found
among Palestinian Arabs, carrying the mutation R/82L,” in eastern
Saudi Arabia, carrying the mutation R/82H,' and in Switzerland,
carrying the mutation L260P."' Most disease-causing Sz4R muta-
tions are in the C-terminal region between exon 5 and 7, encoding
for StAR related lipid transfer domain.? These do not have measur-
able activity and cause classic lipoid CAH when homozygous or
in compound heterozygosity with mutations of similar activity.
A milder form, related to mutations retaining 10%-25% of nor-
mal St4R activity, is defined as “non-classic” lipoid CAH.' These
patients typically experience adrenal insufficiency after infancy,
mineralocorticoid secretion is minimally affected and the 46,XY



Linhares MI / Rev Port Endocrinol Diabetes Metab. 2022;17(1-2) 69

individuals may masculinize normally.>

To our knowledge, this is the first case of lipoid CAH described
in the Portuguese population and it was caused by the homozy-
gous p.Glul69Lys mutation in the StAR gene. This mutation has
already been described and studied in vitro.” In an unbiased Turk-
ish nationwide cohort of almost 100 children with primary adrenal
insufficiency (PAI) of unknown etiology,” which represents the
largest nationwide study of the molecular genetics of childhood
PAI undertaken, the p.Glul69Lys was reported in homozygous
state only once (within a total of 11 StAR gene mutations identi-
fied). It has already been reported in a compound heterozygous
state in two 46,XY patients, one from Japan and the other from
Turkey, both with normal female external genitalia and adrenal
failure.**® Similar to our case, these patients also presented in
early infancy with severe adrenal insufficiency and complete sex
reversal, reflecting a complete inactivation of the St4AR function,
consistent with classical lipoid CAH presentation.

The typical ultrasonography features of lipoid CAH are en-
larged adrenal glands with cholesterol ester deposits.” However,
a suspected diagnosis of lipoid CAH in the absence of adrenal
enlargement cannot be ruled out. Huang et al '° studied images of
the adrenal glands from lipoid CAH patients and found that 7 of 9
cases had enlarged adrenal glands, one had normal-sized adrenal
glands with fatty deposits, and one had normal adrenal glands as
described in our case. Only two lipoid CAH cases with small-
sized adrenal glands have been reported previously.” The physi-
ological mechanism for small adrenal glands remains unclear.

In 46,XX patients with a St4R mutation, a wide clinical spec-
trum of disorders is observed, from no puberty at all to normal pu-
berty with regular menses. Thus far, pregnancy has been reported
in only few women with a StAR gene mutation who presented
with spontaneous puberty and menarche. These pregnancies were
facilitated using two different types of intervention (clomiphene
citrate treatment and in vitro fertilization).!' The natural course of
gonadal steroids and histology in 46,XY lipoid CAH individuals
is currently uncertain as most patients, similar to ours, have been
gonadectomized. To our knowledge, there is only one report on a
human placental-like alkaline phosphatise positive testicular car-
cinoma in situ in a 15-year-old patient.'” In general, gonads with
testosterone biosynthetic defects without testicular dysgenesis
should not be prone to neoplasia.'* Whether gonadectomy is nec-
essary in every 46,XY lipoid CAH case remains therefore ques-
tionable. It would be also interesting to assess gender dysphoria
in 46,XY individuals with this disorder, since information on the
psychosexual outcome of individuals with DSD will be of great
importance for sex assignment at birth.

In summary, we report the first known Portuguese case of
lipoid CAH with early onset and severe clinical presentation of
adrenal insufficiency and complete sex reversal. There is a key-
message that should be kept in mind: in a newborn female phe-
notype with severe salt loss, an abnormality of the first stage of
steroid biosynthesis should be suspected, especially in a context
of consanguinity and, of course, if the karyotype is 46,XY. This
is one of the biggest differences from the mostly common 21-hy-
droxylase deficiency (21-OH) deficiency, in which patients have
higher level 17-OHP, and affected 46,XX (not the 46,XY) patients
are virilized. The description of this case gives strength to the fu-
ture consideration of St4R mutations in the differential diagnosis
of newborn babies and infants with primary adrenal insufficiency
with atypical presentation. Molecular identification will allow ge-
netic counselling, guidance of follow-up and prevention of com-
plications.
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RESUMO

A doenga de Graves ¢ a causa mais comum de hipertiroidismo, tendo apresenta¢des clinicas multi-
plas, incluindo algumas mais raras, como a ginecomastia. Apresenta-se um caso de um homem de
45 anos, sem antecedentes a destacar, com historia de ginecomastia unilateral dolorosa, associada
a palpitagdes e perda ponderal, com mamografia a excluir alteragdes sugestivas de malignidade e
com estudo analitico compativel com hipertiroidismo, ao qual se adicionava positividade de TRADbs.
Com o tratamento da disfuncdo tiroideia com anti-tiroideu de sintese, verificou-se a regressdo de
ginecomastia, que se manteve no seguimento subsequente. Destaca-se este caso como uma situagao
pouco frequente que deve ser rapidamente reconhecida.

Bilateral Gynecomastia as Initial Presentation of Graves’ Disease

ABSTRACT

Graves’ disease is the most common cause of hyperthyroidism. It has multiple forms of presentation,
including some rare ones, like gynecomastia. We present the case of a 45-year-old male, without rel-
evante previous history, with complaints of unilateral painful gynecomastia, associated with history
of palpitations and weight loss, with a mammography only with benign findings and with laboratory
tests compatible with hyperthyroidism with positive TRAbs. As the treatment of the thyroid disfunc-
tion began, we watched a reversal of the gynecomastia, without a resurgence at follow-up. This case
is unfrequent and should be rapidly recognized.
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Introducio

A doenga de Graves ¢ a causa mais comum de hipertiroidis-
mo.' Esta doencga de etiologia auto-imune pode apresentar mani-
festagdes clinicas diversas, consoante a idade do doente e o grau
e duragdo do hipertiroidismo, sendo a presenca de manifestagdes
extra-tiroideias associada frequentemente a um grau mais signifi-
cativo de disfungao tiroideia.”

E mais comum no género feminino (numa propor¢ao de apro-
ximadamente 10:1) e pode ocorrer em qualquer idade, tendo o seu
pico de incidéncia entre os 30 e os 50 anos.'’

Caso Clinico

Apresentamos o caso de um doente do género masculino, 45
anos, sem antecedentes pessoais ou familiares de relevo, que foi
referenciado a consulta de Medicina Interna por ginecomastia uni-
lateral e mastodinia, com cerca de um més de evolugdo. Apurou-
-se concomitantemente histdria recente de perda ponderal (apro-
ximadamente 5%) no ultimo ano, com queixas de palpitagdes e
diplopia nas ultimas semanas.

Negava disfuncao eréctil. Negava diminuicdo da libido. Nega-
va galactorreia. Negava tremor. Negava uso de farmacos. Negava
uso de outros produtos ou suplementos alimentares sem prescri-
¢do médica. Apenas referia historia de habitos etandlicos ligeiros
(10 g/semana), negando outros habitos toxicofilicos.

Ao exame objectivo apresentava ligeira taquicardia (FC 106
bpm), sem estigmas de doenca hepatica, sem bocio visivel, mas
com tirdide palpavel, normodimensionada e sem nddulos identifi-
caveis, presenga de ginecomastia unilateral direita (sem alteragdes
cutdneas e sem galactorreia associadas) e discreta proptose bila-
teral com queixas de diplopia horizontal no extremo esquerdo do
olhar. Sem alteragdes no restante exame neuroldgico. Sem massas
ou alteracdes estruturais dos testiculos.

Do estudo complementar realizado previamente, trazia eco-
grafia mamaria com ginecomastia unilateral direita, com posterior
mamografia a relatar ginecomastia bilateral sem alteragdes estru-
turais sugestivas de malignidade, nomeadamente noédulos ou alte-
ragdes cutaneo-vasculares. Apos esta avaliagdo em consulta, foi
solicitado estudo analitico (vide Tabela 1), no qual se destacava:
hemograma sem alteragdes, funcdo renal sem alteragdes, bioqui-
mica hepatica sem altera¢des, TSH diminuida (0,00 u U/mL), T4
livre aumentada (3,82 ng/dL, valores de referéncia 0,7-1,48 ng/
dL) e T3 total aumentada (4,0 ng/mL, valores de referéncia 0,6-
1,8 ng/mL), prolactina normal, 17-beta-estradiol elevado (45,8 pg/
mL, valores de referéncia < 32 pg/mL) e testosterona total no limi-
te superior do normal (826 ng/dL, valores de referéncia 241-827
ng/dL), TRADs positivos (5,26 U/L; valores de referéncia < 1,75
U/L), ndo tendo sido solicitados beta-HCG, FSH, LH ou SHBG.
Realizou ecografia tiroideia que relatava assimetria da glandula,
com aumento do lobo direito e estrutura heterogénea, sem nodulos
e sem hipervascularizac¢do, achados que complementaram o diag-
nostico de doenca de Graves (obtido com o doseamento positivo
dos TRAbs), bem como ressonancia magnética cranioencefalica
(RM-CE) com descri¢do de espessamento dos musculos rectos
inferiores e interno a direita e do recto inferior a esquerda, com
discreta proptose do globo ocular direito, justificativa da sintoma-
tologia de diplopia.

Confirmado o diagndstico de hipertiroidismo em contexto de
doencga de Graves, ja com evidéncia de oftalmopatia (CAS score
2/7), iniciou terapéutica com tiamazol (20 mg/dia) e foi referen-
ciado a consulta de Oftalmologia (na qual se manteve apenas em

Tabela 1. Resumo dos resultados analiticos de relevo na primeira consulta.

Valores de
referéncia

Valor no momento
do diagnéstico

TSH 0,0 0,35-4,94 uU/mL
T4 livre 3,82 0,7-1,48 ng/dL
T3 total 4,0 0,6-1,8 ng/mL
Prolactina 15,2 2,1-17,7 ng/mL
Testosterona total 826 241-827 ng/dL
17-beta-estradiol 45,8 <32 pg/mL
TRAb 5,26 <1,75 U/L

vigilancia activa). Sob terapéutica com anti-tiroideu de sintese
e com titulacdo gradual de dose, verificou-se normalizacao dos
valores da fung¢@o tiroideia (vide evolucao na Tabela 2), e conse-
quentemente regressao da ginecomastia em apenas quatro meses
(confirmada com reavaliagdo imagiologica). O doente manteve-se
em seguimento em consulta durante trés anos, sem recorréncia de
ginecomastia e sem recidiva de doenga de Graves apo6s conclusdo
de 18 meses de terapéutica com anti-tiroideu (reavaliagdo analiti-
ca apos 18 meses com TRAbs negativos) e 12 meses subsequentes
sem terapéutica.

Tabela 2. Evolugdo dos valores de fungéo tiroideia.

4 meses 18 meses 12 meses
Diagnés- apés inicio apos inicio apos sus- Valores
tico de tera-  de tera- pensdode  de referéncia

péutica péutica  terapéutica

TSH 0,0 0,0 1,27 0,44 0,35-4,94 uU/mL
T4 livre 3,82 1,58 1,02 1,07 0,7-1,48 ng/dL
T3 total 4,0 1,97 1,01 1,01 0,6-1,8 ng/mL
TRAD 5,26 - 0,92 - <1,75U/L
Discussao

Apesar de ndo ser uma forma de apresentagao frequente de hi-
pertiroidismo, sobretudo como manifestacdo inicial, a incidéncia
reportada de ginecomastia como achado clinico em doentes com
tireotoxicose varia entre os 2% e os 44%,’ sendo mais frequente a
apresentacdo como ginecomastia bilateral, e devendo a apresenta-
¢do de ginecomastia unilateral levantar a hipotese de origem ne-
oplasica, com descarte através de exame imagiologico,* algo que
foi logo realizado na marcha diagnodstica deste caso.

Este doente apresentava outras queixas sugestivas de hiper-
tiroidismo (taquicardia, proptose ocular e perda ponderal), o que
permitiu que a suspeita clinica fosse mais fundamentada, mas o
estudo complementar de ginecomastia deve incluir por si so a ex-
clusdo de alteragdes da fungdo tiroideia, da bioquimica hepatica e
da fung¢do renal.*

A patogénese da ginecomastia no hipertiroidismo mantém-se
pouco esclarecida, mas parece estar principalmente relacionada
com o aumento de globulina transportadora de hormonas sexuais,
que tem maior afinidade para a testosterona (com consequente di-
minui¢do da testosterona livre), causando um desequilibrio pela
consequente alteragdo no ratio de hormonas sexuais, com aumen-
to dos estrogénios e da ac¢do destes no tecido mamario.**’

A diminuigdo da testosterona livre vai ainda causar um au-
mento de LH por mecanismo de feedback negativo, com conse-
quente aumento de producdo de androgénios e estrogénios e tam-
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bém com indugdo do aumento da actividade da aromatase, com
crescente aromatizagdo periférica de androgénios a estrogénios,
contribuindo ainda mais para o aumento global dos estrogénios
em circulagdo.’”’

O aumento global dos estrogénios (e consequentemente da sua
accdo nos tecidos) foi comprovado neste doente, que apresentava
inicialmente um valor elevado de beta-estradiol, em concomitan-
cia com o hipertiroidismo. Ndo houve reavaliagdo a posteriori
do valor de estrogénio e testosterona, o que poderia ser um dado
complementar importante na fundamentagao, mas a ocorréncia de
remissdo de ginecomastia apds correccao de disfungao tiroideia,
tal como sucedeu em outros casos descritos na literatura,>’* pa-
rece ser uma ligacdo causal bem estabelecida.

Este caso destaca uma apresentagdo inicial de hipertiroidis-
mo pouco identificada na pratica clinica, mas que ndo ¢ assim tao
pouco frequente na literatura, algo que se deve provavelmente ao
facto de ndo ser pesquisada activamente. Pretende-se com a apre-
sentacdo deste caso relembrar ndo s a necessidade de descartar
alteragdo da fungdo tiroideia perante uma ginecomastia (princi-
palmente se sem causa facilmente identificavel), como também da
identificag@o célere do diagnostico de hipertiroidismo para inicio
atempado do tratamento adequado, diminuindo a possibilidade de
complicacdes, nomeadamente a oftalmopatia, que em alguns ca-
sos podera ndo ser reversivel® e trazer alteragdes visuais significa-
tivas com impacto directo na qualidade de vida do doente.
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ABSTRACT

The non-recurrent laryngeal nerve is a rare anatomical variation that poses a major risk for iatrogenic
injury during thyroid surgery. This has been described on the right side in association with the pres-
ence of an arteria lusoria.

We report two cases of non-recurrent laryngeal nerves, with emphasis on the role of pre-operative
cervical ultrasound in predicting this variation. On both cases, cervical ultrasound was consistent
with the presence of an arteria lusoria, which raised a strong suspicion that a non-recurrent laryn-
geal nerve could be found during surgery. This was confirmed during both surgical procedures,
which had no intercurrences.

Although it should never replace a thorough surgical dissection, we believe that this is a simple
and non-invasive method which is a valuable tool to improve pre-operative diagnosis and to plan
the surgical strategy and therefore to prevent the complications that may result from an unexpected
anatomical variant during thyroid surgery.

Nervo Laringeo Nao Recorrente: Podemos Prever esta Variacao
Anatomica na Cirurgia da Tiréide?

RESUMO

O nervo laringeo ndo recorrente corresponde a uma variagdo anatémica rara € que constitui um risco
importante de iatrogenia durante a cirurgia tiroideia. Esta tem vindo a ser descrita associadamente a
presenga de uma arteria lusoria.

Descrevemos dois casos de doentes com nervo laringeo ndo recorrente, destacando o papel da eco-
grafia cervical pré-operatoria na predi¢do de um trajeto ndo recorrente do nervo laringeo inferior. A
ecografia revelou a presencga de uma arteria lusoria em ambos os casos, fazendo prever a existéncia
de um nervo laringeo néo recorrente. Esta suspeicdo foi confirmada intra-operatoriamente nos dois
procedimentos, que decorreram sem intercorréncias.

Ainda que nao deva substituir uma dissecao cirurgica meticulosa, consideramos que este meio com-
plementar de diagndstico constitui uma ferramenta valiosa para planear a abordagem cirtrgica e,
desta forma, prevenir as complicagdes que podem resultar da presenca de uma variagdo anatomica
inesperada durante a cirurgia tiroideia.
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Introduction

The recurrent laryngeal nerve is a branch of the vagus nerve.
On the right side, it recurs beneath the subclavian artery before
ascending in the tracheoesophageal groove and on the left side it
surrounds inferiorly the aortic arch (or the ligamentum arterio-
sum). Its muscular branches innervate all intrinsic laryngeal mus-
cles except the cricothyroid muscle. Its posterior branches also
provide innervation for the oesophagus and the cricopharyngeus
muscle.'?

The non-recurrent laryngeal nerve (NRLN) is a rare anatomi-
cal variation that poses a major risk for iatrogenic injury during
thyroid surgery.” It has been estimated that a previously undetect-
ed NRLN is associated with a nearly six-fold increased risk in
intraoperative nerve injuries, leading to significant morbidity in
the post-operative period.*

In this paper, we report two cases of NRLN, with emphasis
on the pre-operative studies that can help the surgeon predict the
presence of this rare anatomical variant.

Case Reports
Case 1

We report the case of a 67 year-old woman, with personal his-
tory of multiple sclerosis, who was referred to Endocrine Surgery
Consultation for multinodular thyroid disease.

The patient denied any compressive symptoms such as dysp-
nea, dysphagia and hoarseness. Her physical examination and thy-
roid function analysis were normal.

Cervical ultrasound showed a hypoecoic nodule with 16 x 12
x 17 mm on the right lobe, and a hypoecoic nodule with 15 x 12 x
15 mm on the left. It was also documented on the ultrasound an ab-
sence of the brachiocephalic trunk, with the right subclavian artery
emerging directly from the left side of the aortic arch and coursing
to the right from behind the trachea and oesophagus (Fig. 1).

An ultrasound guided fine needle aspiration was performed for
both nodules, with a bilateral result of suspicious for malignancy
(Bethesda V). Therefore, a total thyroidectomy was proposed.

During surgery, the right lobe was rotated medially, expos-
ing the right tracheoesophageal groove. However, as it could be

S
o g
Figure 1. On the left: right common carotid artery (C) and right subclavian
artery (S) originating from the brachiocephalic trunk (BCT). On the middle
and on the right: (C) originating from the BCT and (S) emerging separately.
(J) — internal jugular vein.

Figure 2. Non-recurrent laryngeal nerve (arrow) running directly to the crico-
thyroid junction. On the left: patient 1; on the right: patient 2.

expected from the findings on pre-operative ultrasound, the recur-
rent laryngeal nerve could not be identified at this level. A careful
dissection showed that the nerve, after its origin from the vagus
nerve, was running medially, directly to the cricothyroid junction
(Fig. 2).

The postoperative period was uneventful, and the patient was
discharged on the day after surgery. The pathological study of the
operative specimen confirmed the result of a multifocal, follicular
variant papillary carcinoma (pT1b pNO pRO).

Case 2

Our second case concerns a 69 year-old woman, who was re-
ferred to Endocrine Surgery Consultation for multinodular thyroid
disease. On her physical examination, there was a palpable nodule
on the isthmus, with approximately 2 cm of diameter, mobile and
painless. On her pre-operative cervical ultrasound it was also vis-
ible a right subclavian artery coursing from the left to the right
side from behind the trachea, instead of emerging from the bra-
chiocephalic trunk.

Ultrasound guided fine needle aspiration was performed, with
the result of papillary thyroid carcinoma.

The patient underwent a total thyroidectomy and the presence
of a NRLN was confirmed on the right side, which was concord-
ant with the finding of an arteria lusoria on cervical ultrasound
(Fig. 2).

There were no postoperative complications and the patient
was discharged on the day after surgery. The pathological study
of the operative specimen confirmed the presence of a multifocal
papillary carcinoma (pT1b (m)).

Discussion

The NRLN is a rare anatomical variation that represents an
important pitfall for the endocrine surgeon.’*’ This has been fre-
quently described in association with the presence of an arteria
lusoria — a right subclavian artery which develops from the aortic
arch, next to the left subclavian artery®** (Fig. 3).

When the heart descends during embryogenesis, the recurrent
laryngeal nerve is displaced downward in the mediastinum, recur-
ring around the sixth primitive aortic arch. With its regression, the
nerve migrates upward, recurring around the fourth aortic arch,
from which the subclavian artery is usually originated.>””

When a change occurs in the complex remodelling process
of the branchial arch system, with an abnormal involution of the
right fourth pharyngeal arch, the inferior laryngeal nerve becomes
free to run directly from the cervical vagus to the cricothyroid
junction'®'? (Fig. 4).

From an anatomical point of view, there are three possible
variants of NRLN according to its trajectory. In type 1, it presents
a close relationship with the superior thyroid vessels. In type 2a,
it runs parallel and then above the trunk of the inferior thyroid
artery. In type 2b, it runs parallel and then below, or between,
the branches of the inferior thyroid artery. In the presence of the
first type, a possible iatrogenic lesion may occur during ligation of
the superior thyroid pedicle. With the two latter types, the nerve’s
trajectory may simulate the one of the inferior thyroid artery, and
therefore be incidentally ligated.>'*!

An iatrogenic lesion of the recurrent laryngeal nerve is related
to significant morbidity. A unilateral lesion may lead to a partial or
complete paresia of the vocal cord, with consequent hoarseness. A
bilateral lesion may result in bilateral paralysis of the vocal cords,
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Figure 3. On the left: anterior view, with the right subclavian artery originating
as the leftmost branch of the aortic arch; on the right: posterior view, with the
right subclavian artery coursing behind the oesophagus.

Figure 4. The right 4™ pharyngeal arch artery and the cranial part of the right
dorsal aorta have involuted (light pink segment). The parts of the dorsal aorta
and pharyngeal arch arteries that normally disappear are represented with bro-
ken lines.

with eventual need for an emergent tracheostomy due to airway
obstruction. As it also provides branches to the oesophagus and
cricopharyngeus muscle, the patients may also present with dys-
phagia after surgery.""

On cervical ultrasound, it is possible to identify the right com-
mon carotid artery and right subclavian artery originating from the
bifurcation of the brachiocephalic trunk (“Y sign”). The absence
of this sign should raise the suspicion of a right subclavian artery
originating directly from the aortic arch, as its leftmost branch,
and coursing to the right side from behind the oesophagus. There-
fore, a careful pre-operative cervical ultrasound can be of enor-
mous value to the surgeon, alerting for the possibility of finding a
NRLN during surgery. '

As far as we are concerned, there are very few reports in the
literature concerning the utility of ultrasound in predicting the
presence of a NRLN.'* !

Since 2013, our group performed 799 pre-operative ultra-
sounds. During surgery, we have found three cases of NRLN,
which were all previously predicted by the ultrasound images.
We have not come across any other cases of NRLN apart from

these three since 2013, and considering that this is an uncommon
finding during surgery, we have found to be extremely useful to
have a pre-operative study of the cervical vessels, either by CT
or cervical ultrasound.® This last method, although it is operator
dependent, it is a safe and accessible tool to assess for the possible
presence of an arteria lusoria.

The pre-operative suspicion of finding a NRLN should alert
the surgeon to perform an even more careful dissection, regarding
that the recurrent laryngeal nerve will not be visible in its regular
paratracheal course and that it must be identified near the crico-
thyroid joint.’

Conclusion

It is our opinion that having an Endocrine Surgeon with exper-
tise in performing cervical ultrasound within the Endocrine Surgi-
cal Unit most often proves to be extremely helpful.

Although it should never replace a systematic and meticulous
surgical dissection, we believe that pre-operative ultrasound is a
simple and non-invasive method which may be a valuable and
cost-effective tool to plan the surgical strategy and to prevent
complications that may result from an unexpected anatomical
variant during thyroid surgery.
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RESUMO

Maturity-onset diabetes of the young (MODY) € um tipo raro de diabetes monogénica cuja identi-
ficagdo implica um alto indice de suspei¢@o. O caso clinico apresentado descreve uma jovem com
diabetes com uma evolugao atipica cuja marcha diagnodstica conduziu a identificagdo de uma nova
variante no gene neurogenic differentiation 1 (NEURODI). Assim, descreve-se o primeiro caso-
-index de MODY 6 publicado em Portugal. Com este caso também se demonstra a importancia do
estudo genético para um correto diagndstico e uma adequada orientag@o clinica dos doentes e dos
seus familiares.

Maturity-Onset Diabetes of the Young (MODY) Type 6: The
Rarity Behind the Unusual

ABSTRACT

Maturity-onset diabetes of the young (MODY) is a rare type of monogenic diabetes whose identifi-
cation implies a high index of suspicion. The presented case refers to a young woman with an atypi-
cal diabetes behaviour, whose diagnostic approach led to the identification of a new variant in the
neurogenic differenciation 1 gene (NEUROD]). Thereby, we describe the first index-case of MODY
type 6 published in Portugal. This case also demonstrates the importance of genetic study for a cor-
rect diagnosis and better clinical guidance of the patients and family members.
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Introducio

Maturity-onset diabetes of the young (MODY) ¢é a forma mais
comum de diabetes mellitus (DM) monogénica, com origem em
mutacdes singulares de genes envolvidos em processos-chave da
célula beta-pancreatica.'> E maioritariamente transmitida de for-
ma autossémica dominante ou, mais raramente, decorrente de mu-
tacdes espontineas.'?

Constitui um disturbio pouco frequente, com uma prevalén-
cia estimada entre 1%-5% dos casos de DM na Europa.’ Estdo
descritos 14 subtipos de MODY, de forma numérica (1-14) e de
acordo com o seu defeito genético.”** A prevaléncia dos diferen-
tes subtipos de MODY, mesmo dentro da Europa, apresenta uma
grande variabilidade, com um predominio de MODY 3 nos paises
do norte da Europa e MODY 2 no sul da Europa.® Em Portugal,
apesar da escassa informag@o epidemioldgica, observa-se o mes-
mo padrdo, como revelou Alvelos et al num estudo multicéntrico
portugués.” A identificacdo do subtipo ¢é essencial dadas as suas
caracteristicas especificas, nomeadamente no que se refere a idade
de diagnostico, a gravidade da hiperglicemia, a evolugao clinica,
ao risco de desenvolvimento de complicagdes e na resposta ao
tratamento.*'* O seu diagnéstico implica um elevado indice de
suspeicao, pelo que ¢é frequentemente subdiagnosticado na pratica
clinica, e a sua confirmacdo esta dependente de um estudo gené-
tico compativel.>* De uma forma geral, os candidatos a realizagéo
de um teste genético incluem individuos preferencialmente com
IMC inferior a 25 kg/m? com hiperglicemia, com autoimunidade
contra a c€lula beta-pancreatica negativa, persisténcia da funcao
da célula beta e auséncia de cetose e uma historia familiar positiva
para diabetes.>”!! Apesar da probabilidade pré-teste ser inferior
em individuos com IMC superior ou igual a 25 kg/m?, o diagnos-
tico ndo deve ser excluido.

Os autores procedem, de seguida, a descrigdo do primeiro caso
de diabetes MODY 6 reconhecido em Portugal, resultante da mu-
tagdo no fator de transcrigdo NEUROD1 e correspondente a <1%
dos casos de MODY.*¢

Caso Clinico

Apresenta-se o caso de uma mulher de 32 anos, normopon-
deral (indice de massa corporal (IMC) 21,8 kg/m?), com antece-
dentes de diabetes gestacional (DG) e sem medicagdo habitual. A
doente teve DG aos 26 anos, na primeira e Unica gestagdo, diag-
nosticada por prova de tolerancia a glicose (glicose em jejum de
93 mg/dL; 1* h 183 mg/dL) no 2° trimestre de gestagdo, com um
ganho ponderal de 19 kg, excessivo de acordo com a classificacdo
do Institute of Medicine (IOM), e tratada apenas com medidas de
estilo de vida. O parto foi eutocico, as 37 semanas de gestacao, e
decorreu sem complicagdes quer para a mae quer para o recém-
-nascido (sexo feminino, 3190 g). Nao foi realizada prova de re-
classificacdo no pds-parto.

A doente apresentava uma histéria familiar francamente po-
sitiva para DM, como pode ser observado no genograma familiar
(Fig. 1). A mae foi diagnosticada com DM tipo 1 aos 17 anos,
em contexto de sintomas de insulinocaréncia, tendo sido insti-
tuido esquema de insulinoterapia intensiva desde o diagnoéstico;
a data do episodio, com 58 anos, apresentava obesidade grau 1,
encontrava-se medicada com antidiabéticos orais (ADO) associa-
dos a insulina basal (dose diaria total de insulina (DDT) 26 U),
com hemoglobina glicosilada (HbAlc) 7% e peptideo C 0,2 ng/
mL (v.ref. 1,1-4,4), e com autoimunidade contra a célula beta pan-
creatica negativa. O pai teve diagnostico de DM tipo 2 aos 55 anos
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Figura 1. Genograma familiar (realizado a 10/06/2020).

66 anos

A seta indica o caso-index. Os circulos e os quadrados representam mulheres e homens, respetivamente.
Os simbolos néo preenchidos representam individuos saudaveis, os simbolos a azul-claro representam
individuos com diagnostico de diabetes ¢ os simbolos a azul-escuro indicam os casos de diabetes
MODY 6 identificados nesta familia. Por baixo dos simbolos esta representada a idade do individuo a
data da realizagdo do genograma. O trago obliquo traduz ébito e é acompanhada pelo ano do mesmo.

de idade estando medicado com ADO. O tio e os primos maternos
foram diagnosticados com DM na 4* e 3* década de vida, respeti-
vamente, € encontram-se sob insulinoterapia.

A doente recorreu ao servigo de urgéncia por queixas recentes
de desconforto hipogastrico ¢ hematiria macroscépica episodica.
Associadamente referia polifagia e polidipsia com 3 meses de evo-
lugdo, sem politria, perda ponderal ou astenia. Ao exame objetivo
ndo apresentava alteragdes relevantes. Analiticamente com glico-
se sérica de 351 mg/dL e elevagdo dos pardmetros inflamatorios,
gasimetria arterial sem acidose metabdlica, e sedimento urinario
com leuco-eritrocitaria, glicostria e cetonaria 20 mg/dL (v.ref. 0-5
mg/dL). Face a indisponibilidade de ecografia realizou tomografia
computorizada abdomino-pélvica que nao evidenciou alteragdes do
trato génito-urindrio ou gastrointestinal. A doente ficou internada no
Servigo de Medicina Interna com o diagndstico de DM inaugural
e de infegdo do trato urinario ndo complicada. Durante o interna-
mento a doente cumpriu esquema intensivo de insulina e realizou
doseamento de HbAlc 9,7% e peptideo C 1,3 ng/mL.

Na consulta externa, trés meses depois, a doente apresentava-
-se sem variag@o ponderal, com bom controlo metabolico e com
autoimunidade contra a célula-beta pancreatica negativa. Na Ta-
bela 1 expde-se a evolugdo dos principais pardmetros clinicos e
analiticos da doente ao longo do acompanhamento em consulta
externa. A histdria familiar positiva, a atipia da apresentagdo ¢ a
evolucdo clinica da doente, associada a auséncia de autoimuni-
dade pancreatica, fez equacionar um diagnostico alternativo, DM
tipo MODY. Perante esta suspeita, a doente iniciou terapéutica
com gliclazida e metformina e suspendeu insulina. Nao se regis-
taram episodios de cetoacidose com a sua omissdo. Contudo, apds
um ano, por hipoglicemias graves, suspendeu a gliclazida, foi in-
crementada a dose de metformina (mas que se revelou insuficien-
te) e reiniciou insulinoterapia. Paralelamente, foi realizado estudo
genético com sequenciagdo (Next Generation Sequencing, NGS)
dos genes associados a hiperglicemia (genes: ABCCS, BLK, CEL,
GCK, GLIS3, HADH, HNF1A4, HNF1B, HNF4A, IER3IP1, INS,
KCNJ11, KLF11, NEURODI, PAX4, PDX1, PLAGLI, UCP2) da
Unidad de Diagnostico y Tratamiento de Enfermedades Metabo-
licas Congénitas do Hospital Clinico Universitario de Santiago
de Compostela, que revelou uma nova mutagdo missense no gene
neurogenic differentiation factor 1 (NEURODI), a p.Arg109Gly
(c.325C>G, NM_002500.4), em heterozigotia, compativel com
MODY tipo 6. Perante este achado, foi solicitado estudo genético
a mae da doente, com identificacdo da mesma variante, corrobo-
rando a suspeita de patogenicidade da mesma. Foram ainda con-
tactados os primos maternos para realizagdo do estudo genético,
mas cujo resultado ainda ndo se encontra disponivel.
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Tabela 1. Evolugao do perfil clinico e analitico e da terapéutica hipoglicemiante instituida no caso-index.

PARAMETROS CLINICOS .

NN R Set. 2015 Dez. 2015  Maio. 2016 Nov. 2016 Jul. 2017  Set.2018 Set.2019 Set. 2020  Set. 2021
Glicemia em jejum 137 80-102 n.d. n.d. 111-170 80-110 n.d. 70-90 90-110
HbAlc (%) / TIR (%) 9,7/nd. 6/4/nd. 73 /n.d. 6,4 /n.d. 6.8/nd.  68/nd. 79/nd.  6,7/89 73/79
Peptideo C (1,1-4,4 ng/mL) 1,3 n.d. n.d. n.d. 1,5 1,0 n.d. n.d. 0,5
TSH (0.2 —4.2 mU/L) SD 0,94 n.d. n.d. n.d. 1,63 n.d. n.d. 1,27
SR DL T A 6 180/110/68 167/91/70 nd. 181/93/68  168/81/76  156/84/70 188/113/69 182/102/70  159/60/78
c-HDL (mg/dL)

Cetontiria (mmol/L) 1,1 n.d. negativa n.d. negativa negativa  negativa  negativa negativa

Ac. anti-transglutaminase, anti-gliadina e anti-endomiseo negativos
Ac. anti-células parietais e anti-fator intrinseco negativos
Ac. anti-tireoglobulina, anti-peroxidase e anti-recetor da TSH negativos

Estudo Imunolégico Ac. anti-insulina, anti-GAD e anti-ICA negativos

TFG (ml/min) 130 nd nd nd 130 146 119 119 135
Microalbuminiria (mg/24h) n.d. o o o 10,8 7,6 n.d. 10,3 12,5
Peso (Kg) / IMC (Kg/m?) 53,8/21,8 n.d. 53/21,5 n.d. 49/19,9 53/21,5 54/21,9 57/23,1 60/24,3
Terapéutica Instituida

Dose Didria Total de Insulina 28U 120 X X 10U 48U 48U 370 34U
% basal / % analogo rapido 57/43 50/50 100/0 54/46 54/46 59/41 59/41

. Gliclazida Gliclazida 30 mg X X X X X X
ANTIDIABETICOS ORAIS fa 30 mg Metformina 1 g Metformina 2 g Metformina 2 g X X X Metformina 1 g

Anti-IAA: anticorpos anti insulina; Anti-GAD: anticorpos anti descarboxilase do acido glutamico 65; Anti-ICA: anticorpos anti células beta dos ilhéus de Langerhans; HbAlc: hemoglobina glicosilada; IMC: indice de

massa corporal; n.a.: informagao ndo aplicavel; n.d.: informagao nao disponivel; TIR: tempo no intervalo-alvo; TFG: taxa de filtragdo glomerular; U: unidades; X: suspensdo.

Atualmente, com 36 anos de idade, a doente encontra-se me-
dicada com esquema de insulina basal-bolus (DDT média 34U)
e metformina com bom controlo metabdlico e sem evidéncia de
complica¢des micro ou macrovasculares da diabetes (Tabela 1). A
mae, com 63 anos, encontra-se também medicada com esquema
basal-bolus de insulina (DDT média 34 U) associado a ADO, e
apresenta HbAlc 7,5% e peptideo C 0,9 ng/mL.

Discussao

A suspeita de MODY devera surgir perante a presenca das se-
guintes condigdes clinicas: idade jovem ao diagnostico (em geral,
inferior a 25 anos); historia familiar compativel com um padrao de
transmissao autossdmica dominante em 2 ou mais geragdes ou a
presenca de 2 familiares em primeiro grau com diabetes; auséncia
de autoimunidade contra a célula beta-pancreatica e a preservagao
da sua fun¢do (traduzida por niveis séricos de peptideo C elevados
ou controlo adequado da diabetes, durante pelo menos 2 anos, sem
necessidade de iniciar insulina ou necessidade de dose baixa (<0,5
unidades/kg/dia) sem cetoacidose com a sua omissdo); estas trés
ultimas caracteristicas distinguiveis da DM tipo 1.” A auséncia de
insulinorresisténcia é o principal fator diferenciador da DM tipo
2.219 Embora classicamente a idade constituisse um critério para
o diagnostico de MODY, atualmente sabe-se que uma idade su-
perior ndo deve ser critério de exclusdo, uma vez que na pratica
clinica surgem doentes adultos com MODY erradamente diagnos-
ticados como DM tipo 2.

Cada subtipo de MODY apresenta caracteristicas clinicas, ge-
néticas e metabdlicas Ginicas de acordo com os 6rgdos em que os
genes mutados se expressam.® O subtipo MODY 6, descrito pela
primeira vez por Malecki et al em 1999," resulta da mutag¢do do
gene NEURODI, condicionando a formagao do fator de trans-
cricdo NEURODI. O NEURODI esté presente nao so nos ilhéus
pancreaticos mas, também, no sistema nervoso central e perifé-

rico, sendo responsavel pela ativagdo da transcricdo da insulina
na presenca de hiperglicemia, pela ativagdo dos promotores do
SURI1, GCK e PAX6, moléculas importantes na manutencdo da
homeostasia glicémica, e pela diferenciagdo do pancreas enddcri-
no.%!> Nos casos em que esta mutagdo esta presente em homozi-
gotia pode originar diabetes neonatal, atraso cognitivo, hipoplasia
cerebelosa e ataxia, miopia e disfungdo retiniana e/ou surdez neu-
rossensorial.®!3

Em 2019, Horikawa e Enya identificaram a existéncia de 20
familias com mutagdo no gene NEURODI, num total de 86 por-
tadores,® e Abreu G et al'* descreveu o primeiro caso de MODY 6
na América Latina. Mais recentemente, Bouillet ef al'® ¢ Brodosi
et al'® identificaram 2 familias MODY 6 com uma nova variante.
Assim, até ao relato deste caso, estavam descritos na literatura 24
casos-index de MODY 6, subjacentes a 18 muta¢des do gene NEU-
RODI, que podem ser consultados em pormenor na Tabela 2,511

O caso descrito permitiu identificar uma nova variante no gene
NEURODI, a p.Argl09Gly, que provavelmente afeta o dominio
de unido da proteina NEURODI ao DNA." Dado que esta va-
riante nao existe nas bases de dados da populacdo geral, que a sua
avaliagdo in silico a classifica como patogénica, e que esta presen-
te quer na doente quer na sua mae, ambas com fenétipo clinico
compativel com MODY, esta variante foi considerada como sendo
responsavel pelo diagndstico de diabetes MODY 6. Em Portugal,
este caso clinico corresponde ao primeiro caso publicado de DM
MODY 6.

Relativamente ao perfil fenotipico desta doenca, a heteroge-
neidade e o pequeno nimero de individuos afetados apenas permi-
te tragar algumas caracteristicas comuns: a idade de apresentagdo
superior ao tipicamente associado a0 MODY (da adolescéncia até
a 6*-7* décadas de vida),*'" a penetrancia incompleta (apenas 83%
dos portadores), especialmente em europeus,'’ a aparente domi-
nancia do sexo feminino (2 vezes mais frequente) e de heranga
materna, e ainda, uma aparente maior prevaléncia de excesso de
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Tabela 2. Descri¢ao epidemioldgica e clinica das variantes NEUROD1 - MODY 6 descritas na literatura.

Variante NEURO-D1 Referéncia Origem Informacdes relativas ao Caso-index MODY(s) Alteragdes
Bibliografica MODY que levou a identificaciio de cada variante na neurolégicas
Sexo Idadeao IMC Peptideo C HbAlc Terapéutica Complicagdes Familia associadas a
Diagnés- (Kg/m?) (ng/mL ou % Atual Croénicas variante
tico pmol/L) da Diabetes
p.ArglilLeu Malecki et al 1999 q ~ § ~
NM_002500.4:¢.332G>T DOI:10.1038/15500 Europa  F 40 anos 29,9 0.9 ng/ml n.d. Insulina Nao M3:F3 Nao
[I;/{)all~e1c()ki1 8;;;115959090 Europa  F 33 anos 252 <0.2 ng/ml n.d. Insulina Nao M3:F4 Nao
p.His206fs*38 -
NM_002500.4:¢.616_617insC HonikayaleqalPOl8 _ _ _ _
DOI:10.1111/ Japao I 12 anos 18,6 0.46 ng/ml 6 Insulina Nao MI:F2 Nao
pedi.12553
q Horikawa et al 2018 .
p-His206Thrfs*56 X ~ Insulina + ~ i <
NM_002500.4:¢.616delC Dp(;zi'il ?.21515131/ Japdo F 14 anos 16,3 0.44 ng/ml 10,9 ADO Nao MO:F2 Nao
Horikawa et al 2018 q Atraso no
p.Pr0245Argf-s*17 DOI:10.1111/ Japao F 11 anos n.d. n.d. n.d. Insulina AFra§o no ‘desenv.olwmen- MO:F2 desenvolvi-
NM_002500.4:c.734delC pedi.12553 to; displasia do hipocampo mento
Horikawa et al 2018 .
p-Luel57Arg X < Insulina + .
NM_002500.4:c.470T>G Dp(;zi.il (1)21515131/ Japao F 10 anos n.d. n.d. n.d. ADO Nefropatia 0 n.a
Gonsortikovi et al Repti- F 20 anos 34 1540 pmol/L  n.d. Insulina N?I‘reiﬂz;z’ﬁ]:?;:gg?z{: ¢ Nio
. blica M3:F4
DOI:10.1111/j.1399- :

Checa Insulina + ~ -
p.His241Gln 5448.2008.00379.x M 30 anos 36,8 1262 pmol/L  n.d. ADO Nao Nao
NM_002500.4:¢.723C>G

A.Chaplaeral 2014 M 28 anos 22,8 n.d. n.d. ADO (SU) n.d. na.
DOI:10.1111/ India 0
cen.12541 F 24 anos 39,7 n.d. n.d. ADPS%TT n.d. n.a.
p-Glu59GIn A. Chapla et al 2014 £
NM_002500.4:¢.175G>C DOL10.1111/cen.1254 ndia M~ 30anos 19,3 il g, ADOED) il v na
c.-162G>A A. Chapla et al 2014 ° ADO (MTF
NM_002500.4:c.-162G>A DOL:10.1111/cen. 1254 ndia M~ 30anos 27,5 n.d: nd +SU) il v o8
N. Plengvidhya
p-Ala322Asn et al 2009 DOI: A s %
NM_002500.4:¢.964 965delinsAA 10.1111/].1365- Tailandia F 14 anos 22 n.d. n.d. n.d. n.d. MO:F3 n.d.
-265.2008.03397.x
p.Glul10Lys Kristinsson et al 2001
. . DOI:10.1007/ Islandia n.d 33 anos 24,1 n.d. 7,6 n.d. n.d. M2:F12 Nao
NM_002500.4:¢.328G>A 001250100016
Szopa et al 2016
P ¢ 308GC DOL 101016/ Polonia M  23anos 28 mdl, gl oo Néo MI:F6 Nio
- €jmg.2016.01.002
p.Ser159Pro Liu et al 2007 )
NM _ 002500.4:¢.475T>C DOI: 10.1007/s11010-  China M 27 anos 23,7 3,0 ng/ml n.d. ADO n.d. M3:Fl1 n.d.
- 007-9463-0
Rubio-Cabezas et Diabetes
p.Asp122Glyfs*12 al 2010 -
NM_002500.4:¢.364dupG DOI: 10.2337/db10- Paquistaio F 33 anos  normal n.d. n.d. ADO (SU) n.d. 0 }rlleonatgl em
0011 omozigotia
Rubio-Cabezas et Diabetes
p.Leul43Alafs*55 al 2010 . .
NM_002500.4:c.427_428del DOI: 10.2337/db10- Hungria M 68 anos n.d. n.d. n.d. Dieta n.d. 0 }rllconatgl em
0011 omozigotia
pIle150Asn Demirbilek e al 2018 E;‘I’l:i:
NM_002500.4:c.449T>A DI(,)eI(iill()ééélg)l/ Turquia M 52 anos 25,7 n.d. 82 Insulina n.d. 0 em homozi-
. gotia
) Agladioglu et al 2016 M 12 anos n.d. n.d. 5.5 Dieta Hipoplasia hipofisaria na
RBLol 7l DOI 10.1515/jpem-  Turquia 0
NM_002500.4:¢.590C>A -2 P q - .
2015-0039 M 12 anos n.d. n.d. 6.3 Dieta Epilepsia na
Abreu et al 2019
p-Phe256Leufs*2 ) 5 % 2 < -
NM_002500.4:¢.766_767del D([)nl-g;;);ggﬂ Brasil M 25 anos 28,9 doseavel 6,5 ADO Nao MI:F2 Nao
B. Bouillet e al 2019 Nefropatia. Refinopatia
DOLI: 10.1016/j. Franca M 16 anos 26,8 1,8 ng/ml 7.3 Insulina ?\I Ol:_ ’ﬁ ili t?Pti ¢ M1:F2 Nao
pMet114Leu diabet.2020.03.001 curopatia diabetica
NM_002500.4: ¢.340A>C Brodosi et al 2019 Insulina +
DOI: 10.1186/s12902-  Italia M 25 anos 21,7 0,4 ng/ml n.d. ilDO Nao 0 na
021-00864-w
%ﬁi%tggsgéy“ ©325C>G Caso em descri¢do ~ Portugal F 32 anos 21,8 1,3 ng/ml 9,7 I“i‘g‘g + Nao MO:F2 Nao

ADO: Antidiabéticos orais; F: Feminino; HbAIc: hemoglobina glicosilada; IMC: indice de massa corporal; M: masculino; MTF: metformina; n.a.: informagao ndo aplicavel; n.d.: informagdo néo disponivel; PepC:
Peptideo C, valor de referéncia 1,1-4,4 ng/mL ou 260 - 1270 pmol/L; SU: Sulfonilureia.

peso e obesidade neste subtipo de MODY.* Relativamente ao tra-
tamento a instituir, a insulina ¢ a mais comummente utilizada.®
Contudo, dada a sua penetrancia incompleta, parece ser também
eficaz o tratamento com medidas de estilo de vida ou ADO,*!"
preconizado em até metade dos doentes'” e com seguranga, como
descreve Abreu G ef a/'* num caso inicialmente tratado com insu-
lina e, posteriormente, com glimepirida e metformina, com con-

trolo glicémico satisfatorio.

O caso clinico MODY 6 aqui descrito traduziu-se no desen-
volvimento de diabetes em idade jovem e com rapida progressao
para insulinopenia. A doente apresentou um desenvolvimento nor-
mal, sem evidéncia de compromisso de outros 6rgdos, nomeada-
mente a nivel cerebral, ocular ou auditivo. Adicionalmente, a mae
da doente também ndo apresenta evidéncia de compromisso de
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outros orgaos além do pancreas, ¢ o seu tipo de DM foi reformula-
do. Néo ha descri¢do de diabetes neonatal na familia. A demora na
confirmag@o do diagnéstico prendeu-se com o acesso demorado
ao estudo genético.

Face ao pequeno nimero de casos MODY 6 descritos na lite-
ratura, alguns aspetos referentes as caracteristicas fenotipicas e a
abordagem farmacologica mais adequada necessitam ainda de ser
extensamente investigados.

Assim, dada a sua raridade e heterogeneidade clinica (ausén-
cia de comportamento tipico e sobreposi¢ao de caracteristicas cli-
nicas com outros tipos de diabetes), dificil reconhecimento por
parte do clinico e desigual disponibilidade do estudo genético a
nivel mundial, a MODY constitui um disturbio frequentemente
subnotificado e/ou erradamente classificado. Contudo, a melhor
orientagdo clinica e terapéutica estd intrinsecamente dependente
de um correto diagnostico. Desta forma, os autores pretendem re-
forgar a importancia do estudo genético no seu diagnostico dife-
rencial e procuram sensibilizar para a valorizagao do perfil clinico
da doenga, aspetos essenciais para uma melhor abordagem do do-
ente ¢ para a aplicabilidade da medicina de precisdo nos doentes
com diabetes.
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de disponibilizagdo dos dados, presente no final de cada
manuscrito. Para ensaios de firmacos ou dispositivos médicos,
a declarag@o deve referir, pelo menos, que os dados relevantes
de cada doente, devidamente anonimizados, estdo disponiveis
mediante pedido justificado aos autores.

Sugerem-se formulagdes para a referida declaragao:
“Disponibilizagdo dos dados: os dados individuais dos doentes [e/
ou] o conjunto completo de dados [e/ou] o anexo técnico [e/ou] as
especificacdes da andlise estatistica, estdo disponiveis em [/doi]
[com acesso livre/com as restrigdes] [do autor correspondente
em]. Os participantes deram o seu consentimento informado para
disponibilizagdo de dados [ou... ndo foi obtido consentimento dos
participantes, mas os dados apresentados estao anonimizados ¢ o
risco de identificagdo é reduzido... ou ndo foi obtido consentimento
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dos participantes, mas os beneficios potenciais da disponibilizagao
destes dados justificam os prejuizos potenciais, uma vez que ...]”

Se os dados ndo estiverem disponiveis, deve ser referido o
seguinte: “Disponibilizagdo dos dados: ndo estdo disponiveis
dados adicionais.”

Esta opcdo ndo se aplica a ensaios clinicos de farmacos ou
dispositivos médicos.

Pode ser solicitado aos autores que disponibilizem os dados
brutos em que basearam o seu artigo durante o processo de revisao
e até 10 anos ap06s a publicagao.

Submissio dos Trabalhos

A submissdo de um manuscrito implica que o trabalho descrito
nao tenha sido publicado previamente (excepto na forma de um
resumo ou como parte de uma palestra publicada ou de uma tese
académica), e que ndo estd sendo considerado para publicagdo em
outra revista, que o manuscrito foi aprovado por todos os autores
e, tacita ou explicitamente, pelas autoridades competentes onde
o trabalho foi realizado e que, se for aceite para publica¢do, ndo
sera publicada em outro lugar na mesma forma, em inglés ou em
qualquer outra lingua, incluindo electronicamente.

Todos os manuscritos devem ser acompanhados por uma carta
de apresentacdo. Deve ser dada garantia na carta de apresentagao
de que o manuscrito ndo esta sob consideragdo simultanea por
qualquer outra revista. Na carta de apresentacao, os autores devem
declarar seus potenciais conflitos de interesse e fornecer uma
declaragdo sobre a autoria.

Para verificar a originalidade, o artigo pode ser verificado pelo
servigo de deteccao de originalidade.

As submissdes que ndo estejam em conformidade com estas
instru¢des podem ser devolvidas para reformulagao e reenvio.

Submissao do Manuscrito
Submeta o seu manuscrito em: http://spedmjournal.com/

Contacto
Em caso de davidas durante a submissao, contacte:

jcosta@memoriavisual.pt

Preparacio do Manuscrito
Uso de programa de processamento de texto
E importante que o arquivo seja guardado no formato nativo
do processador de texto usado. O texto deve estar no formato de
coluna unica. Mantenha o /ayout do texto o mais simples possivel.
Para evitar erros desnecessarios, aconselhamos o uso das
fungoes “verificagdo ortografica” e “verificacdo gramatical” do
seu processador de texto.

Tipologia dos Artigos

A Rev Port Endocrinol Diabetes Metab aceita a seguinte
tipologia:
a) Artigos originais reportando investigacao clinica ou basica;
b) Artigos de revisdo (incluindo sistemadticas revisdes e meta-
analises);
¢) Estudos de Caso/Casos Clinicos;
d) Imagens em Endocrinologia;
e) Editoriais, que s@o escritos a convite do Editor-Chefe e consis-
tem em comentarios sobre artigos publicados na revista ou sobre
temas de relevancia particular;
f) Cartas ao Editor, que consistem em pareceres concisos sobre
artigos recentemente;
g) Perspectivas


http://www.icmje.org
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h) Guidelines.
Os autores devem indicar na carta de apresentacdo qual o
tipo de manuscrito que esta a ser submetido para publicacao.

Na primeira pagina/ pagina de titulo:
I. Titulo

Titulo em portugués e inglés, conciso e descritivo, sem
abreviaturas e ndo excedendo os 120 caracteres. O titulo pode
incluir um complemento de titulo com um méximo de 40
caracteres (incluindo espagos).

I1. Autores e afiliacdes

Na linha da autoria, liste 0 Nome de todos os Autores (primeiro
e ultimo nome) e respectiva afiliagdo (departamento, institui¢ao,
cidade, pais).

II1. Subsidio

Todos os subsidio(s) ou bolsa(s) que contribuiram para a
realizagdo do trabalho.

IV. Autor Correspondente

Indicar claramente quem vai lidar com a correspondéncia
em todas as fases de arbitragem e publica¢do, também pos-
publicagdo. Endereco postal e e-mail do Autor responsavel pela
correspondéncia relativa ao manuscrito.

V. Resumo e Keywords

Um resumo conciso e factual é requerido. Um resumo ¢
frequentemente apresentado separadamente do artigo, por isso
deve ser capaz de ficar sozinho.

Resumo escrito em portugués e inglés. Nenhuma informagao
que ndo conste no manuscrito pode ser mencionada no resumo.
O resumo nao pode remeter para o texto, ndo podendo conter
citacdes nem referencias a figuras.

No fim do resumo devem ser incluidas um maximo de 5
Keywords em inglés utilizando a terminologia que consta no
Medical Subject Headings (MeSH), http://www.nlm.nih.gov/
mesh/MBrowser.html,
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VI. Resumo Estruturado

Um resumo estruturado, com as etiquetas de secg@o
apropriadas, deve fornecer o contexto e objectivo do estudo,
procedimentos basicos (sele¢ao dos sujeitos de estudo ou animais
de laboratorio, métodos observacionais e analiticos), principais
resultados (significancia estatistica, se possivel) e principais
conclusdes. Deve enfatizar aspectos novos e importantes do estudo
ou das observagdes. Secgoes: Introducao, Métodos, Resultados e
Conclusdes.
VII. Os autores também incluirdo nesta pagina de titulo, sob a
designacdo “Consideragdes éticas” a declaracdo de “Proteccao
de pessoas e animais”, Confidencialidade dos dados e
consentimento informado e Conflitos de interesse.

Prémios e Apresentacdes prévias
Devem ser referidos os prémios e apresentagdes do estudo,
prévias a submissdo do manuscrito

Texto
Artigos Originais

Os artigos originais devem incluir as seguintes seccdes:
Introdugdo, Material e Métodos, Resultados, Discussao e
Conclusao, Agradecimentos (se aplicavel), Referéncias, Tabelas
e Figuras.

Os artigos originais ndo devem exceder 4000 palavras, até 6
tabelas ou figuras e até 60 referéncias. Um resumo estruturado
com o maximo de 350 palavras.

Article structure
Introduction

State the objectives of the work and provide an adequate
background, avoiding a detailed literature survey or a summary of
the results.

Material and methods
Provide sufficient detail to allow the work to be reproduced.

Article type Abstract Keywords Main text structure Max. words | Tables/figures | References
Original Article Max. 350 words; structured Upto 6 Introduction; Methods; Results; 4000 Total up to 6 Up to 60
(Introduction and Objectives, Portu d Discussion; Conclusion(s);
Methods, Results and ° Eguf.si an Acknowledgments, if any;
Conclusion(s)) ngiis References; and figure legends,
. if any
Portuguese and English
Review Article | Max. 350 words; unstructured Upto 6 Introduction; thematic sections 4000 Total up to 6 Up to 100
Portuguese and English at the discretion of the authors;
Portuguese and . )
Enclish Conclusion(s); Acknowledgments,
ngiis if any; References; and figure
legends, if any
Systematic Max. 350 words; structured Upto 6 PRISMA 4000 Total up to 6 Up to 100
Review .
Portuguese and English Portuguese and
English
Case Report Max. 150 words; unstructured | Up to 6 Portuguese Introduction; Case report; 2000 Total up to 4 Up to 25
Portuguese and English and English Discussion; Conclusion(s)
(optional); References; and figure
legends, if any
Images in None Up to 6 Portuguese Unstructured 500 Total up to 4 Upto5
Endocrinology and English
Editorial None None Unstructured 1500 Total up to 2 Up to 20
Letter to the None Up to 6 Portuguese Unstructured 600 Total up to 1 Upto 10
Editor and English
Current None Up to 6 Portuguese Unstructured 1200 Total up to 2 Upto 10
Perspectives and English
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Methods already published should be indicated by a reference:
only relevant modifications should be described.

Results
Results should be clear and concise.

Discussion

This should explore the significance of the results of the work,
not repeat them. A combined Results and Discussion section is
often appropriate. Avoid extensive citations and discussion of
published literature.

Conclusions

The main conclusions of the study may be presented in a short
Conclusions section, which may stand alone or form a subsection
of a Discussion or Results and Discussion section.

Artigos de Revisao

Os artigos de revisdo sdo artigos abrangentes que sintetizam
ideias antigas e sugerem novas. Abrangem areas amplas. Podem
ser de ciéncia clinica, investiga¢ao ou basica. Embora geralmente
por convite do Editor-Chefe, ocasionalmente aceitamos artigos
de revisdo ndo solicitados sobre assuntos importantes ou sobre
avancos recentes. Antes de submeter uma revisdo, pedimos
que envie ao Editor-Chefe um breve esbogo (ndo mais de 500
palavras) indicando a importancia e novidade do assunto, e por
que esta qualificado para escrevé-lo. Um convite para submissao
ndo garante aceitagao.

Os artigos de revisdo ndo devem exceder 4000 palavras,
até 6 tabelas ou figuras e até 100 referéncias. Um resumo nio
estruturado com o maximo de 350 palavras.

Revisdes Sistematicas e Meta-Analises

As revisOes sistematicas podem ou ndo utilizar métodos
estatisticos (meta-analises) para analisar e resumir os resultados
dos estudos incluidos.

As Revisdes Sistematicas podem ser apresentadas no formato
Introducdo, Métodos, Resultados, Discussao. O assunto deve ser
claramente definido. O objectivo de uma revisdo sistematica deve
ser produzir uma conclusdo baseada em evidéncias. Nos Métodos
devem fornecer uma indicagdo clara da estratégia de pesquisa
da literatura, extrac¢do de dados, classificagdo das evidéncias
e analise. Deve ser seguida a normativa PRISMA (http://www.
prisma-statement.org/).

O texto ndo devera exceder 4000 palavras, excluindo um
resumo estruturado (maximo de 350 palavras). Nao podera incluir
mais de 10 referéncias, e até 6 tabelas ou figuras.

Caso Clinico

O relato de Casos Clinicos deve incluir as seguintes secdes:
Introdugéo, Caso Clinico e Discussao.

O texto ndo podera exceder 2000 palavras, e ndo podera
exceder as 25 referéncias bibliograficas. Deve incluir um resumo
ndo estruturado, que ndo exceda 150 palavras.

Deve ser seguida a normativa CARE (http://www.care-

statement.org/).

Editoriais

Os Editoriais sdo da responsabilidade do grupo editorial ou
solicitados por convite do Editor-Chefe e constituirdo comentarios
sobre topicos actuais ou comentarios sobre artigos publicados na
revista. Nao devem exceder as 1200 palavras, um maximo de 20
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referéncias bibliograficas e podem conter uma tabela e uma figura.
Nao tém resumo.

Cartas ao Editor

As cartas ao Editor consistem em comentarios criticos sobre
um artigo publicado na revista ou uma nota curta sobre um
determinado topico ou caso clinico. Cartas ao Editor ndo devem
exceder 600 palavras e 10 referéncias e pode conter uma figura ou
tabela. Nao tém resumo.

Imagens em Endocrinologia

Esta seccdo destina-se a publicacdo de imagens clinicas,
radiologicas, histologicas e cirurgicas relacionadas com casos de
endocrinologia, diabetes ou metabolismo.

O titulo ndo deve ter mais de oito palavras. Os autores devem
ser no maximo quatro. As imagens devem ser de alta qualidade
e valor educativo. Sao permitidas até 4 figuras. As legendas
devem ser breves e informativas. Setas ou outros simbolos devem
ser incluidos conforme necessario para facilitar a compreensao
das imagens. O texto ndo deve exceder 500 palavras, até cinco
referéncias, e deve incluir uma breve historia clinica ¢ dados
relevantes do exame fisico, testes laboratoriais e progressao
clinica, conforme apropriado. Nao tém resumo.

Perspectiva

Este ¢ o tipo de manuscrito ¢ submetido a convite do Conselho
Editorial. Pode abranger uma ampla diversidade de temas
relacionados com endocrinologia, diabetes, metabolismo e satude:
problemas atuais ou emergentes, politicas de gestdo e salde,
historia da medicina, questdes de sociedade e epidemiologia,
entre outros. Um Autor que deseje propor um manuscrito nesta
se¢do devera enviar um resumo ao Editor-Chefe, incluindo o titulo
e a lista de autores para avaliagdo. O texto ndo deve exceder 1200
palavras, até 10 referéncias, e até 2 tabelas ou 2 figuras. Nao tém
resumo.

Guidelines

Os guias de pratica clinica ndo devem exceder 4000 palavras,
até 6 tabelas ou figuras e até 100 referéncias. Resumo até 350
palavras.

Referéncias
I.Citacio no texto

Certifique-se de que todas as referéncias citadas no texto
também estdo presentes na lista de referéncias (e vice-versa).
As referéncias devem ser listadas usando algarismos arabes pela
ordem em que sdo citados no texto.

Asreferéncias a comunicagdes pessoais e dados ndo publicados
devem ser feitas diretamente no texto e ndo devem ser numeradas.
Citagdo de uma referéncia como “in press” implica que o item
tenha sido aceite para publicagdo. Os nomes das revistas devem
ser abreviados de acordo com o estilo da Medline.

As referéncias a artigos publicados em revistas devem incluir o
nome do primeiro autor seguido dos nomes dos restantes autores,
o titulo do artigo, o nome da revista e o ano de publicagdo, volume
e paginas.

Certifique-se de que os dados fornecidos nas referéncias estdo
corretos. Ao copiar referéncias, tenha cuidado porque ja podem
conter erros.

A lista de referéncias deve ser adicionada como parte do
texto, nunca como uma nota de rodapé. Codigos especificos do
programa de gestdo de referéncias ndo sao permitidos.
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http://www.care-statement.org/
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II. Formato

Uma descrigdo detalhada dos formatos de diferentes tipos
de referéncia pode ser consultada em ICMIJE Recommendations
(http://www.icmje.org/recommendations/). Liste todos os autores
se houver seis ou menos. “Et al” deve ser adicionado se houver
mais de seis autores. Titulo do artigo, nome da revista, ano,
volume e paginas.

I11. Estilo de Referéncia

Texto: Indicar as referéncias no texto por numero

(s) em expoente. Os autores podem ser referidos,

mas o numero de referéncia deve ser sempre dado.

Lista: Ordene as referéncias na lista pela ordem em que aparecem

no texto

Exemplos:

Referéncia de artigo:

1. Isidori AM, Sbardella E, Zatelli MC, Boschetti M, Vitale G,
Colao A, et al. Conventional and nuclear medicine imaging
in ectopic Cushing’s syndrome: a systematic review. J Clin
Endocrinol Metab. 2015;100:3231-44.

Referéncia de livro:

2.Ware JE, Kosinski M, Dewey JE. How to score version 2 of the
SF-36 Health Survey: standard & acute forms. Lincoln: Quality
Metric Incorporated; 2000.

Referéncia de capitulo de livro:

3. Castellano Barca G, Hidalgo Vicario M, Ortega Molina M.
Transtorno del comportamento alimentario. In: Castellano Barca
G, Hidalgo Vicario M, Redondo Romero A, editores. Medicina de
la adolescéncia — atencion integral. 2* ed. Madrid: Ergon; 2004.
p.415-29.

Referéncias Web:

4. No minimo, o URL completo deve ser dado e a data em que
o documento foi consultado. Qualquer outra informacdo, se
conhecida (nomes de autor, datas, referéncia a uma publicagdo de
origem, etc.), também deve ser dada.

Notas de Rodapé

As notas de rodapé devem ser evitadas. Quando
imprescindiveis, devem ser numerados consecutivamente e
aparecer ao pé da pagina apropriada.

Agradecimentos (facultativo)

Devem vir apds o texto, e antes das referéncias, tendo como
objectivo agradecer a todos os que contribuiram para o estudo mas
que ndo tém peso de autoria. Nesta secgdo ¢ possivel agradecer a
todas as fontes de apoio, quer financeiro, quer tecnoldgico ou de
consultadoria, assim como contribui¢des individuais.

Abreviaturas

Nao use abreviaturas ou acrénimos no titulo e no resumo
e limite o seu uso. Abreviaturas ndo consagradas devem ser
definidas na primeira utilizagdo, por extenso, logo seguido pela
abreviatura entre parenteses. A menos que a sigla seja uma unidade
padrao de medigao. Uso excessivo e desnecessario de acronimos e
abreviaturas deve ser evitado.

Unidades de Medida
Devem ser utilizadas as unidades Sistema Internacional de
Unidades. As medidas de comprimento, altura, peso e volume
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devem ser expressas em unidades do sistema métrico (metro,
quilograma ou litro) ou seus multiplos decimais. As temperaturas
devem ser dadas em graus Celsius (°C) ¢ a pressdo arterial em
milimetros de mercurio (mm Hg) ou a hemoglobina em g/dL.
Todas as medigdes hematologicas ou bioquimicas serdo referidas
no sistema métrico de acordo com o Sistema Internacional de
Unidades (SI).

Nomes de Medicamentos

Identifique com precisdo todos os medicamentos e produtos
pelo nome genérico. Nao ¢ recomendavel a utilizacdo de
nomes comerciais de farmacos (marca registrada), mas quando
a utilizacdo for imperativa, o nome do produto devera vir apds
0 nome genérico, entre parénteses, em minuscula, seguido do
simbolo que caracteriza marca registada, em sobrescrito (®).

Tabelas e Figuras

Tabelas/Figuras devem ser numerados na ordem em que
sdo citadas no texto e assinaladas em numeragdo arabe e com
identificagdo, Figura/Tabela.

Cada figura e tabela incluidas no trabalho tém de ser referidas
no texto: Uma resposta imunitaria anormal pode estar na origem
dos sintomas da doenga (Fig. 2). Esta associa-se a outras duas
lesdes (Tabela 1).

Figura: Quando referida no texto ¢ abreviada para Fig.,
enquanto Tabela ndo ¢ abreviada. Nas legendas ambas as palavras
s30 escritas por extenso.

Cada tabela e figura deve ser acompanhada da respectiva
legenda, sucinta e clara. As legendas devem ser auto-explicativas
(sem necessidade de recorrer ao texto).

Emrelacdo aos graficos deve ser explicito se ainformagao inclui
valores individuais, médias ou medianas, se ha representacao do
desvio padrao e intervalos de confianca e o tamanho da amostra (n).

As fotografias deverdo incluir identificadores (setas e
asteriscos). Poderdo ser publicadas fotografias a cores, desde que
consideradas essenciais.

Cada tabela deve ser utilizada para mostrar resultados,
apresentando listas de dados individuais ou sumariando os
mesmos, ndo devendo no entanto constituir duplicagdo dos
resultados descritos no texto. Devem ser acompanhadas de um
titulo curto mas claro e elucidativo. As unidades de medida usadas
devem ser indicadas (em paréntesis abaixo do nome que encabeca
cada categoria de valores) e os numeros expressos devem ser
reduzidos as casas decimais com significado clinico.

Para as notas explicativas nas tabelas devem ser utilizados os
seguintes simbolos e sequéncia: *, t, 1, §, ||, I, **, 1, 1.

Se fotografias de doentes forem usadas, estes ndo devem
ser identificaveis ou as fotografias devem ser acompanhadas de
autorizagdo por escrito para usa-las.

As imagens a cores sdo reproduzidas gratuitamente.

Principios gerais:

* Numere as ilustragdes de acordo com a sua sequéncia no
texto.

» Fornega as legendas das ilustragcdes separadamente.

* Dimensione as ilustragdes proximas das dimensdes dese-
jadas da versdo publicada.

* Envie cada ilustragdo em ficheiro separado.

A inclusdo de figuras e/ou tabelas ja publicadas, implica a
autorizacdo do detentor de copyright (autor ou editor).

A submissdo deve ser feita separadamente do texto, conforme
as instrugdes da plataforma.
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Os ficheiros das figuras devem ser fornecidos em alta
resoluc@o, 800 dpi minimo para graficos ¢ 300 dpi minimo para
fotografias.

A publicagdo de ilustra¢des a cores ¢ gratuita.

Material grafico deve ser entregue em um dos seguintes
formatos:

JPEG (. Jpg)

Portable Document Format (. Pdf)
PowerPoint (.ppt)

TIFF (. Tif)

Excel

Permissio para Publicacio: No caso de publicacdo de tabelas de
livros ou revistas os autores sao responsaveis por obter permissao,
junto dos autores dos trabalhos de onde forem reproduzidos, para
a referida publicacdo, e terdo de a apresentar na submissao.

Ficheiros Multimedia

Os ficheiros multimedia devem ser enviados em ficheiro
separado com o manuscrito. O material multimedia deve seguir
os padrdes de qualidade de producdo para publicacdo sem a
necessidade de qualquer modificagdo ou edigdo. Os ficheiros

aceitaveis sao: formatos MPEG, AVI ou QuickTime.

Anexos/ Apéndices

Quando necessario, os anexos devem ser utilizados para
apresentar inquéritos longos ou detalhados, descri¢oes de extensos
calculos matematicos e / ou listas de itens. Devem ser colocados
depois da lista de referéncias, se necessario, com legendas.
Anexos longos, tais como algoritmos, pesquisas e protocolos,
serdo publicados apenas online; o URL sera fornecido no artigo
impresso onde o anexo ¢ citado.

Se houver mais de um apéndice, eles devem ser identificados
como A, B, etc. As formulas e equagdes em apéndices devem
ser numeradas separadamente: Eq. (A.1), Eq. (A.2), etc .; Em
apéndice posterior, a Eq. (B.1) e assim por diante. Da mesma
forma para tabelas e figuras: Tabela A.1; FIG. A.1, etc.

Estilo
Rev Port Endocrinol Diabetes Metab segue AMA Manual
Style (10 edigdo).
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